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 pharmaceutical preparations containing the conpound as an
active ingredient Background Art [0002], CRTH2 is a Gprotein
coupled 7th transnenbrane donmai n nol ecul e cl oned by Nagata et al. in 1999
as a nol ecul e expressed selectively on Th2 cells (see Non Patent Docunent
101). [0003] It has be that the Th2 cell is one form
of activated T cells and induces pﬁ%ﬁ%@@?@hﬁgf IgE fromB cells via
production of cytokines such aSOQUINMOLINE-DERIFATIVH - 13 (see Non Pat ent
Docunent 2). Furthernore, it has been reported that the cytokines induce
the 15 activation of eosinophil and basophil (see Non Patent Docunents 3
and 4). Fromthe above reports, it has been believed that the Th2 cells are
strongly jnvolyed in the formation of pathologic conditions of allergic

di seases ‘ﬁ@ﬂz%gwgsthna, allergic rhinitis, and atopic dermatitis directly
or indireoody via other cells or factors (see Non Patent Docunment 5).

[ 0004] 20Because CRTH2 is.cloned as a nDIecuI% expressed sel.ectively on the
Th2 cell as menti oh&PrEF¥JLentighjelaies 2 ompeupd ?@P£?1@@ﬁvnﬁﬁéﬁtﬂbnnlogy to a
chenoki neCRESE@hemodtBRenNRTeflat-ittol dgocduiBiBduldidkprebsed bashbeds), agsumed t hat
CRTH2 is involved in i mmune responses or inmune-related disorders.

Ther eaft éfharmaceytisal PrRaAtions capRle { é?mEﬁTQQS?§m8%HP%§§gH'in eosi nophi | and
basophil in addition to the Th2 cell, and that the ligand is PE2 and the
action 25 thereof induces a cell mgration reaction and the |ike (see Non
Pat ent DIRSKRERMAT |'n particular, it has been suggested that CRTH2 is

i nvol ved [oso2al | ergi c diseases. [0005] 2 by a CRTH2-specific ligand and in

a dermatitis nodel (see. Non Patent cument 8), s ressjon of synptons in
dermatitis in a Cﬁ@%@ﬁ&?ﬁ% PypieR Ttp drags f@&?@ﬁﬁm BBkﬁ‘ﬂ‘éﬁ‘PnQﬁgg}' i ncrease
i N expresedoai epdl 9992 siatndetiRRxfRadsbERIcttivdy ¢h EH2| el Ysde Nidhi Fatehi BodulMemt Pat ent
Docunment 10), and the like, the possibility that CRTH2 is involved in
aIIerch Wi seases such as ast hma, atopic 5 dermatitis, and allergic

rhinitis [bgggjbeen reported. From such information, the possibility of
creation of therapeutic agents for the above-npentjoned di seases, which have

a mechani sm of i nhit Bastesiyepgstedishat thy hpeddlis ersfgue plegtivaiedoloss]!s #siudises onal |y,

as CRTHZ jrsdicfidol ISR frbh BUeMd vid pRUhGioR 6f Gtdkideb YRh by BS54, ((58€andatl 8B {(sed O
Docunent 1), phenoxy acetic acid derivatives (see Patent Docunent 2),

pyri m di fyan Begsat Pecugient?) d efyripgimape ithasheepraparigd thiy dherytokingy indica thene | i ke

have QgenfiaRes bedsikkhia\ued bas@pﬁ%@%@aﬁﬁﬁ’ﬂ)&&m@ﬁl@ 3 8hd MCt Blog B adobe present
i nvention has not been disclosed. Furthernore, although a conpound of which

t he strudeRNS if kas beanibeligved that theThdeells pre seenghonyrivedin thedorpaianetit i nventi on

has been J, 28R Hndifidhs bEalleid @8 Sudtlas Shid, hieib HiniSH IRESAORrhbi@ts such
conpounds have a CRTH2 15 inhibitory effect (see Patent Docunment 4), Prior

Art Docurfifeetlyma indirectpodaeteeitcelfseo frjorHgecdian RagratRequment 2005/ 019171 20
Pat ent Dq@y&gnt 2 W2005/ 115382 Pat ent Docunent 3 W20041096777 Patent
Docunent 4 2004/ 101528 Non Patent Docunment [0008] 25Non Patent Documnent
1: Nad@ta. et al. Becausa®RABR is dord a3y pmgleculogprosgnd spgetply ophediv sell 3 Del
Prete. etyndliofdila688Yand dtso, it RE rel iRl HLTRIR) o PHHBERL redeptd?IRENORL al . J.
Al | ergy. J?%? Iﬁnungp,%f8§.é§52% 2%6@£R65 ﬁ%?é%t chune%tthQM n. et al
Cuf f. OpiPatenHaeument, 6),1iGhas §een 29w0Bd NohCREBIR istinpbied freimmupe rEpassgder et al . J.
Allergy. .clin. ] 10 Qg t., Docunent 6:
inrmule reka%ﬁ"ﬂz é'@?der?sl' %&gé@%ﬁ@ﬁla ﬂeen ?’&/e%g&sﬂmgt Qefp@ésgéa n

Abe. et al. Cene. 1 at ent cument /7: Hrali. et al. J.
Exp. Med.eosi@®phil 2abhasoythil in adsiitioRao theThDoell pwshthatghe Igland PG angthegption]

Phar ol r 12 . .20 . 9y, Sat oh. et
" 526D st a5 e, o b 00 et R B Btk PRGN O S0 00 S
Rhi nol . 2artic@4Rit haO@en Sgaertadythay CRITH éninvavedPr olisrgendisessédse Sol ved by t he
| nventi o O&5L8009] An object of the present inventionis to

co

provi de ound having an inhibitory effect on CRTH2 and bei ng useful as
phar maceut i cal pr dpadditiorotasuchNe st tésoy inSahogibagort dfesyPptotms ran[aghme model




10The present inventors have keenly carried out investigations for

achi eving the above-nenti oned objects, and resulted in finding that novel

i soqui nol i ne derivatives achi eve the above-nenti oned object and have
arrived at the present invention. [0011] That is to say, the present
invention is 15(1) a conpound represented by formula (1). [0012] [Ka 1] Rf
or a pharmaceutically acceptable salt ghereof [0013] 20In the formula, Rl

repr esenﬁo&@lﬁﬁz@p& Mg afHf Qi & erfeditf r@dd@ﬁ@aelmmm Détufadnt @), (émir@abﬂﬁyl

group, 6 cydoal eny rouéggli,2 an ad amant(y rQu lin |nd oup, a

t et r ahydobsvaptansin deymetigs in 8 GREF Srfperivsimeden y?‘fel‘{g:ﬁ“cip&%m CP@F‘F ‘(gj"f)‘i/r anyl

group, a :EBJ RIGh MRI@&QH Rum#h ﬂlh@rﬁ‘%blﬂgzﬂlébgib rhautﬂzmbﬂi P@tém gxbaumant 00), 8

aromatic terocyclic g%{)’@ﬂ erein the phenyl t he naEht hyl group,
|l

and t he éhedﬂf&tth%ponglhé’ttb@ﬁ iginggldpn h%e\yg"b@s%"ﬁﬂﬁé‘f taaﬁ%*anw&o 1 to 5

SUbSt';Ii fis, 381 ﬁﬁﬁgﬁthnftﬁmﬁ&%n 93%91%21 CoRved subh Merhticd, t@ép&s@ilﬁ(}yd)f gr OUp, a
C2.6 al kenyl group, a -6 cycl oal group, a hal.ogen atom

y
al koxy g Icmat;mn cefth?mpléwgg%fapthe abavg-mneatiqags fhﬁ?aéeSgWB‘&fbhaVaa@fd@nﬁa‘| % al kyI
group, a;h; ag}@ﬁ@ hwergguggggteda Cl4 hal oal kylthi o group, a cyano group, a
nitro group, uani’dino group, a Cl1_6 al kyl sul fonyl group, a carboxy
group, al@Rey aI koxycar bonyl group, a C2.7 al kanoyl oxy group, a phenyl

group, a benzoy! Yol kh@gfi)fﬁzgﬁlﬁ)&@rs ?ﬁd&)ﬂefc@chcydmdgfef?%wsé(séemaﬁéﬁb’ | group,
an 5 imdazolyl group, at

ngF‘{gr oup, hol i no q%ﬁg ‘f
f or mull@: DokiRB#RE 1), phraotoacatil agid derigtypipeetitent lﬁ%cumsvtrﬁm pyrim S‘%?Q%a‘“ he
formul a: 539@'6%{@%@5 [63) aft¥ the e haB0 becRir&portE), HiwdverRldmpaird 14 tc,
each i ndependen a(r'?éen{p]lr)gélénr?t e%a yta?ogeen attta)mn(s)br0 a Cl- ;?rk Imé)lrou X
r epr es enthsvmglthexﬁylgvame oftthspresenisinyehtion kes aef beethdisdasedyy IFéi“he-f@P{2~ alt P‘I‘ﬂé‘ % or mul a.

’ %)Jﬁgoul'lg o%& o h@struc!t\ﬁgxs’sm)ﬁlféﬁoechﬁ oﬁ%e E&Rﬁo%ﬁ@@ﬁtﬁe ﬁe@ﬂﬂﬁ%ﬁ& l@a%om or a
Cl 6 aI ky roup; represents a single fornmula: - , the
f or mul a: beduRE@@eWhere istbighef deserigitin nor Shm@@zuw Suqh [fempRIIngs fraxe a CWW t he

formu t NR3CONR4A- W, the formnul a:
-N%ngwgﬁégg&few(ﬁeeﬂ%opﬁu%%le-s NR3- W, the formula: -CH2-W, the
formul a: -CONR3-W, the formul a: - CONR3- WO-, the formula: -CH2-0-W, the

fornmul a: -W, the formula: -CONR3-WNR4CO-, the formula: -0-W,
or the f(%)r gﬁg_l%‘%% wherein R3 and R4 each i ndependently represent a
hydr ogen PateoraumantC14 al kyl group, Wis a single bond, a Cl4 al kyl ene
group, a[é‘o% al kyl ene group including a carbon atomthat is also a nenber
of a C34 c; oal kyl ring, a C2-6 al kenyl ene group, or a C3-6 cycl oal kyl ene
group (provided t Hatent Mbaumeit I: VOOSOFITUI a: - CONR3- W NR4ACO- or the

f or mul -0-WO0- not _a nd); Zis a benzene ring, a

pyri m2@I ne ring, orateﬁDocruglzefltnngV&dagh&3%95 a carboxy group, a carbanoyl
group, a tetrazol yRat@tDuqmmeom W@ZGOMOW75. -CONHOH, Rb and 12, each

i ndependently represe a _hyd ga halogen atom or a Cl.6 alkyl
group; and 25 Rd, %Ze,npllt%f’ ﬁ%ibé)g{:‘ﬁm. ndependently represent a hydrogen
atom a hanGgent Béanenta Cl4 al kyl group, or a Cl4 allcoxy group (provided
that the ﬁ ound i s not (143-(butan-2-yloxy)benzyl]-

6, 7-di metl (805& soqui nol i n-4-yl }acetic acid,

(1- ([ 385 ( but an- 2- y Quéreruydn} Dacdaeny 1t Nagatd -et i Inkhinono)i S8qI27HJPPN- 4- yDacet i e

acid, (14[3-(buta oX hen bon

di met hoxyi soqui no%%%%gwegygﬁ%re% é(éé’} %ﬁarlg?(re hoXs 19]?3[3 (propan-2- 30
yl oxy) phenyl ] car boxyd I}atamnucmhm%pqaeaidt Aligrgie Clin. Immunol 108. 594, 2001

(6, 7-di met hoxy- 1-{

yl oxy) phenyl ] car bo&?ﬂé*{% 8?‘?’5’&?(“??1Mmyeft)alagg?l%plameg’atoﬁ P> 20 et hoxy- 1- [ ( 3-
net hoxyphenyl ) car bsyPaént Dactinvat $:MBréidy let ackehderpy €linomnfuiiol7 1e8 @stppbxy- 1- [ ( 3-
met hoxgphenyl Ecar bonyl] isoquinolin-4-yl}acetic acid). [0014] 5

(2) TH hd or a pharmaceutically acceptable salt thereof as stated in
(1), wherein Rd, Reon MieDBinach AbecepleGdenly 7t dpp®sent a hydrogen at om
a hal ogen atom a Cl-6 alkyl ro_ (except the
conpound or a pharl??%‘b%a&?‘itbépf’%n‘z B‘f&b"lﬂ Jcééﬁ’tﬁ?dhg g?ban\l\hl ch both Rd and
Rg are hydrogen atqsspads DoainknRe s&nn@ismeetar.enaamﬁcalR@xyh@.rmw)a..zoss[0015]
(3) The conpound or a pharmaceutically acceptable salt thereof as stated in
(1) or (2), wherein Rl is a Cl-6 alkyl group, a C2-6 al kenyl group, a C34
cycl oal kyl group, a C3-6 cycl oal kenyl group, an adamantyl group, an indanyl
group, a tetrahydronaphthyl group, a tetrahydroindolyl group, a 10

t et rahydr opyranyl group, a norpholinyl group, a phenyl group, a naphthyl
group, or an aronmatic heterocyclic group, wherein the phenyl group, the
napht hyl group, and the aromatic heterocyclic group may be substituted with
1 to 5 substituent(s) selected fromthe group consisting of a Cl-6 alkyl

Y~ A



(4) The conpound or a pharmaceutically acceptable salt thereof as stated in
(1), 25 wherein R is a Cl.6 al kyl group, a C34 cycl oal kyl 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 3 substrtuent(f) sel ected fromthe group
consisting of a Cl-6 al kyl group, a halogen atom a Cl4 al koxy group, a
hydr oxy group, a Gléh @hdybohnRnaf 8Bh ool GlLinathdahpakkybogs oup, a Cl-6

hal oal koxy group, a Cl4 hal oal kyl thio group, a cyano a nitro group,
a guani di no gr oup,N@@lthP%weﬁtLﬂlof Bpt etgh dvip ) BhinekrPo ‘S; %ffoéu a C2.7

al koxycar bonyl group, a C2-7 al kanoyl oxy group, a phenyl group a phenoxy
group, a pyrrolyl group, a thienyl group, an imdazolyl group, a

t hi adi azdupimagy efpventiompr phol i no group, the fornula: -NRSR6, the fornul a:
-SCQNMR8, R the fornmula: -CONR11 R12, and the
formul a Pr&lﬁ%ﬂkﬁﬁ W& byhl I s&?nsr ngl e bond, the fornula: -NR3CO W, the
fornulé.lDW$%CI}VVO- the fornula - NRBC2-W, the fornula: -N:22-W, the
formula: -NR3S02- B3 CRNRroVe a Edhgholi@ iikHng an idBENES- W, the
formula: -0-W t\hén?%%?nﬁftgémée%m&{ t he forrrucfhg) - CH2N %3 \?\%s a
single bmﬁuctoacmim@aaqu;mmﬁlgrsmhprmaaeuezal@rearrﬁwr ene group, or a C34
cycl oal kyl ene group; le is a carboxy group; Rb and R6 are each a hydrogen
atom and Rd, le, Rf and Rg are each a hydrogen atom [0017] 10(5) The
conpound Means fqsiSalvirgdkeRrptdem | y acceptabl e salt thereof as stated in (1),
wherein Rhyis @ G .6 alkyl group, a C3.6cycloal kyl group, a phenyl group, a
napht hyl "group, or an aromatic heterocyclic group, wherein the phenyl

gr oup,10t he napht hyThequresenp invantdrsthiaes keewlyraarried gy inapshigations for geiyperitsy be

subst i t Uta%gve%éxn or'redto% e%tsséﬁg%s'.rftédq}?hﬁ(ﬁﬂ Qﬂr%%l%q&h&fﬁeﬁi%aﬁﬁé@%&n&@@l% sting
of a Cl4 oli ogen at o koxy group, a -

hal oal kyIabgveemmtloaed@bﬁectmlki(ha‘rel@@mﬁdgﬁb@pfeseat@Y%nﬁl@ group, anitro group, a
phenyl @gﬁ_ phenoxy group, and the formula: -NR5R6; X is the formula:

- CH2-, é formula: -CO; Y is the fornula: -NR3CO-W, the fornula:
-NRSCCLVVO-, t he f Dhramislt@asay- thiRBERR : -NR3-W, the formul a:

- NR3S the fo La, the formula: -0- 20 W; Wis a
singlggbond a Cl. @?gf%ﬁ¥%ne grou %g é%%m(pkenylene group, or a C3.6
cycl oal kyjber2¢ group; Zis a benzene ring; Ra is a carboxy group; Rb and le
are eachd%§h¥drogen atom and 25 Rd, le, le and Rg are each a hydrogen
atom [0 (6) The conpound or a pharmaceutically acceptabl e
salt thereof asgfstated in (1), which is represented by formula (11). 7

[0019] [Ka H [0020] In the formula, 5 RI' is a C3.6 cycl oal kyl
group, a . kenyl group, an adamantyl group, an indanyl group, a
t et rahydrona

napht hyl gr

gnouyp tetrahydroi ndolyl group, a phenyl group, a
, [En »rgna iC heoﬁrocyclrc group, wherein the phenyl
group, the[ﬂaoh~hthgraup, and the aromatic heterocyclic group may be
substi tuted th to 5 bstituent(s) selected fromthe group consisting
of a C1.6 al kgt group, a C2.6 al kenyl group, a C3-6 cycloal kyl group, a

hal ogen atom a 10 Cl14 al koxy group, a hydroxy group, a Cl.6 hal oal kyl
group, a d&&k.phadmbtattdiyeycegiablapslt theregfano group, a nitro group, a ClL_6

' alkylsulngﬁél group, a phenyl group, a benzoyl group, a phenoxy group, the
fornul a: éRG, and the fornul a: -SO2NR7R8, wherein Rs, R6, R7, and R8
each modependentlymnmmhewemt a hydrogen atomor a C16 al kyl group; X is t he

formul a:

al kyl ene Igrrsfffﬁgentﬁ 612 glk%l géouﬁ’ ﬁgﬂ%{%&% rey %ﬁgﬁg@é f\gJ F ?Jgglgalgern

[ 0021] group, an adamant@l?@roﬁbhen mdwbgmub @rtetahmﬂmbﬂmmoaa ‘IeValHé@éﬁPlabl N s al t
t her eof as sta

t et r ahydrigfdbh eﬁ?rydwpgﬁﬁ“ gémfpe? glmg i %r(?osylaph%i gmﬁy 3 ﬁl kﬁx Fmg{) 8)3 gﬂ g

napht hyl gematie, hearbcycrlrd(gkqulp \gh@up;he@hmyhgloﬁmrtlmmbhtgyltgcmlp fmdlﬂ@rﬂzmdﬁlpenyl
group, i nol rou o) | r henyl group,
The haBht RGP TS bt G RELE St Rl e B Mo B 0

benzot hi eda,)rélstgxgoﬂp(:lg eyl groupod §lLs z@reoylpgro@r a Checycloalljyli gnaipyd hajeasy ptomagf be
substituted with Ito 3 substituent(s) selected fromthe group 25 consisting
of a Cl1.6 al kyl group, a halogen atom a Cl.6 al koxy group, a Cl4 hal oal kyl
group, a hal oal koxy group, a cyano group, a nitro group, a phenyl

group, a phenoxy group, and the fornula: -NRS5R6 [0022] (8) The
conpound or a pharnmaceutically acceptable salt thereof as stated in (6), 8
wherein R1' is a phenyl group, which nay be substituted with | to 3
substituent(s) selected fromthe group consisting of a CL.6 alkyl group, a
hal ogen atom a Cl-6 al koxy group, a Cl.6 haloal kyl group, a Cl1.6



5 and the fornmula: -NR5R6; and W is a single bond. [0023] (9)
The conpound or a pharmaceutically acceptable salt thereof as stated in any
one of (6) to (8), wherein Kis the forrmula: -CH2-. 10 [0024]

(10) The conmpound or a pharnmaceutically acceptable salt thereof as stated
in (8), wherein X is the formula: -CO, [0025] (11) The
compound or a pharmaceutically acceptable salt thereof as stated in (1) 15
which is Gltarameﬁ;eg}b@da byﬂrmrg%Upaa CLJ a@ynmb@aﬂ@l (Elt%alaf&}ilkyl(gldllb)aw [0027] I'n
the formula, 20 R " 8&4:3 %c oal k roup, aI ken group,
an adamarelpplkerasorp & Crehafoaliylho apm s %ﬂoéf%‘ﬁp,mﬁo ety ﬁl‘% ofa'eiimatsfels Ia group,
a phenyl @raw mulﬁmwagamphybarwxgtgmup carczaralkamambm glhﬁp ar@6 yikhioylogy oup,
wherein the p enyI group napht ou t e aromatic heterocyclic
group nmays'e: &phsay! |gf‘15‘PeaobeW°ty grouR, g P ng’ng%'f"l"fﬁB Pgerag aeg{ 8Y & 9“Brd™ he gr oup
consi sgi nﬂldaiolﬁ gfobip On BilaliiZolyd RIP, a rorbiblifio 8i0ap,aid fkyﬂxulzgr-NRﬂRf the foahglgen at om

a Cl4 al kox oup a 25 hydroxy .gr.ou lpal 3 1£14

hal oal kox%pzé}{ pthe orayla; Rl - t hﬁ@l"ﬁko%ﬁﬁ%‘ ?2%‘8 ‘3//‘1““‘8 E‘H%C@‘ phenoxy
group, anghettERT RF, R &F; R NRSRB; R‘%{‘%ﬂhﬂeﬁﬁ@ﬁdep@ﬁam@m%ﬂbﬁm hyépgesent a
hydrogen atom or a C14 al kyI group; Kis the formula: -CH2-, or the

fornul a: aaerer2 Gedlyysow: 3" si ngl e bond, a C2.6 al kyl ene group including a
carbon at;ppgptelats ah%x eft Qtofh, M?étox@fth@fo%ula ene, ﬁl&é(fdrﬁlalak-ﬂO -rorigs or a Cl-6
al kyl ene gr oup Nl{\ g The co! h)(uln or a pharmaceutically
accepti@bifermsiay (NRhavhetsin Bigrerrpsepta g hydioger piom ¢paCuys alkyl g5005 ¢y e 0al kyl gr oup,

an ﬁ?ﬁrrftmt Mpre@RURingR btalﬁ‘d F&wmuwmﬁgmw gﬁ@“““‘f‘@ -NR&CY-W-0F, abtfornula - |

napht hy p.. an indoly roup, a benzothi azo ur any

gr oup, rl\ﬂzacﬁ’e‘ﬁ\%o‘ﬁ‘ﬁf%lﬁylﬁ 611331?}5 hé st NRy 80 bWeﬁ%}lq f"g?‘gﬁpmwght hyl

group, theg Mﬁlﬁ’al YNRWIRWANR RN Z el th @0l Y40, 8RAW, the hﬁmblanmzlwaﬂlyl group, and
be substituted wt tituent(s)

the b t hi
sefaect(:a gé%fﬂ;?fhn%/q@g%owgﬁhec%ﬁ@}l%rﬁa’dRGWQ éfzfo%‘f”lkayrc%?r'a q’ﬁf‘{%‘u@ tycl oal kyl

ﬂr IOUIo ﬂ?(a C1BNRISN, @E Rithuid -CONR® AV AR O HIRUBrmuda: (V3 &ahmhkm& -gr\mm; a Cl-6
al oa

oxy 10 grou a phenyl group, and a phenox u 002
(13) Thevé’é gr eagh gﬁme%ﬁ%lgmqp%éw?h&keéﬂ@m% rs@'[i)(t/‘rﬁ’[é?‘é’o i88 stated
in (11) Q{ngﬁ%gﬂd awEalﬁylganmdpsa ENEarify e @gk@p irtcfold@r a[cg@spltoaa%ws)alsme

conpound a pharmaceut i cal acceptable salt t ereof as stated in any one
of (11) tmembef, a%@rc&akkywng, @Cas @kenaleafr &P RE2 Gr-otploplb e group

(15) A %&Xﬁﬁé& HE, FRER is Mo Brntulle LEABERLIWCNRUS N or fiRFortulaeI@MEodive Ranes such
as asth atopic dermatitis, and allergic rhinitis including a conpound or
a phaﬁ@m@maltelb@@d)ly acceptabl e 20 salt thereof as stated in any one of the

above- ”E%LQBSQex(e]r%% %}g#ham@ﬁn grgﬁﬁr&y&dn@gr edi ent. Advantageous Effects

of the IAVention e co of thé present invention has an
i nhi bi toleeifdaé@Ky mummpammxtbé@upmtet@apwygrﬁ@ ouhe fomulp mEONH@E 25 [ 0033]

In the pﬁ{e?ﬁ‘% VSR JeRRne1{ FY reggﬂtgh 5%{6 ad oynalsgekﬁ{o%x bPa @ Jdll&?%; ouP!

branched a group haV|ng n afo and exanp es "t her eof
i ncl ude andret hyl group, an ethyl group, a n- propyl group, an isopropyl

group,, agd l{buﬁ a!nii QE Q4R in I'rllhl sglt'%é x?ra%y att&ﬁt IQH)%%{ at&{loal*@m aﬁ(yﬁec but yl

group; a n-pentyl group, neopent y 2gjrou
tert- pemg;dupg:r@@pﬁ alawci' gi@lpe(pwvwe&shlat the GlmH)OU{lmaﬂt]{l [iﬁibté%ﬂ* (z&lﬁxﬁb@ﬁ’ﬁl and

exanpl es ) | Al 357propenyl group,
an isopr otp?g(ﬁﬁl?t%xry gag‘k‘}"‘% 43%15%83%{4 ?ogc{ ?gﬂp,(waﬁg wéhe g g nﬁ} a 3-but enyl
group, a dimqienyisoqpinofin-duacetic aclfb,e(m{éaagbutagfzm,y)mnemdh@r @rry% 6.1 oup, and a

1, 3- but adi ej o) 0 T refers to a |linear or
br anc hed(a%i'fekyOIX%l Oquy'ggﬁ%'yﬁg%lﬁgc@ezt'éﬁ'(ﬁm@hgw FR3-@topebo:

30 yloxy)phenyl]carbonyl}isoquinolin-4-yl)acetamide, (6,7-dimethoxy-1-{[3-(propan-2-
yloxy)phenyl]carbonyl }isoquinolin-4-yl)acetic acid, 2-{6,7-dimethoxy-1-[(3-
methoxyphenyl)carbonyl]isoquinolin-4-yl }acetamide, or {6,7-dimethoxy-1-[(3-
methoxyphenyl)carbonyl] isoquinolin-4-yl}acetic acid).

[0014]



6 carbon atonms, and exanpl es thereof include a nethylene group, an ethylene
group, a trinethylene group, a tetranethylene group, a pentanethyl ene
group, a hexanet hyl ene group, an ethylidene group, a dinmethyl nethylene
group, and a nethyl ethylene group. [0036] 10Exanples of the C24 al kyl ene
group including a carbon atomthat is so a nenber of a C3_6c¢cycl oal kyl
ring include a 1, 1-ethyl ene ethylene group, a 1, 1-trinethyl ene ethyl ene

group, a 1,1- tetra(aptmdoap&m@tohybﬁmmﬁmmy ao@eplableslaﬁﬂteaeﬂmsnwt@nﬁz(nt hyl ene
group, a 1,1- et(héeene trg met hyl ene tg,r oup and ene &nmet hyl ene

et
group. EaWKresFRY cARpIRElgn rSEfﬁie“'ias YQW@%“B‘B’I %Ogi*satf"@o%% [ Ka 4]

>C Y, € JkyPgr¥d, ofla bp@ﬁlﬁix group (except the EhBpdudd br @;&Hﬁﬁﬁb}éb&ﬁﬁlygic&pﬁabreaﬁler s toa
| i near or branched al k f roup havi ng

g tho 6 carbo r‘?h‘

exanpl es t??ﬁ%‘%fé‘b‘f"hlﬂh'%ﬂﬂﬂﬁeanén{ é’f frPperAloy g Both R 6‘?"0% Oy %rﬁbps 20 and a
met hyl gt remy ene group. [0039] The C3-6 cycl oal kyl group refers
to a cycl opropyl group, a cyclobutyl grou a cycl opentyl group, and a

cycl ohexyl group [@bkS|comsing OCSHhaé‘%qeb%ﬂaE%WFptﬁ’ll%ﬁ thegfobpssstatest 1 (1) or

cycl oal kepy lyhge@up havi ng 3 to 6 carbon atons, and exanpl es t her eof |ncI ude
a cyclobutenyl group, é%clopentenyl roup, .a cycl ohexenyl group

cycl opentBads &hyd 2l gigpD. adnd alkeny glogh @ ad CERpkyherau aoewtioalkpyyl é‘i"BP)p a
cycl ope nta%@an!lanéyi gaoxa afl bRy uE ya%@!ﬁ%a%m%yﬂgrdjpyaltegar@umndandglaup,

cycl ohexane-1, 4-d group. 42] The aromatic het ewﬁc yclic group refers
to a ﬁ%ndetgﬁéyérepyaqmdhwrta BWSIOPB aphgiyvdh g9up 2 ngPhtlh QMR 28 FRFLS omat i ¢

het er 0CY GlefefocPdiR \gRoub NPherSGH pﬁ’é?l? dﬁf)uﬂ we nﬁkﬁftl@ﬂ BRLE S dhe SRNRAE Rlerbéyera an

oxygen atom a nitrogen atom a sulfur atamin its ring, and _exanples
t her eof igf@UPURRY bg syhptituted IWl@rldaé Su@“ﬁ?‘}‘(s}ﬁe&ﬂed geope grauppwflgagyf a§roup, a
pyrazi nylugy gﬂaep a®), Qﬂé%pé%{lp Qrcq eyclalktyhgta@phxhlo QbR a@?shlﬁ&&egf&lp}’h group,
an isothi azolyl grou(g an | roup, a benzofuranyl group,
benzot hi dwgioxygoup 2 ﬂhﬂmﬂaazmumaém@dsalk%ytaﬁ%nwag? app aé}ltmr%p, $roup, a
10 pynazqty Ialk QERy1 ol § ESbRy Uzppheﬁyl%PUuBO&(&lnYdyl SO08 R.phénoRpirdty,y!  group,
an isoqui nolyl group, a quinazoly , a C|nnoI|nyI group, a
pyrr ol opyhﬁfdwlulgrﬂﬁﬁ{ apdizefhmmye: |§f9’3"&3 Roup, an inmidazopyridyl group, an
i ndazol yly P PU&ge@a@ﬁnﬁg?&i}-‘aﬁm(ﬁi 9f @ RyrmilaPgIRZ 01 M dazol yl group, and a

y

benzooxazo rou 15The ’hal ogen atomrefers to a fluorine atom a
chl orine Zansghﬁnzanemngm ne atorn and an iodine atom [0044] The
Cl. 6 al kquys L ﬁgscaltbgm B tefhzo @! Qrﬁf};b%ii h@lfdir%bé Gfoiaving 1 to 6
car bon at Qns, I ncl ude™ a net group, an et hoxy
group20a Rnapdl Bp@xlylnﬁﬂ)egqlqnﬂprepment sb]ndfwg)wmg POUP}-6 9é1<yn gIoUP;3RY group, an

| SODUL OX 4Gk O Pang e L iadbih oty FEAUEn: o BEEDH G, 1AIRUPatofd, BHaRERT Y1 OXY
group, an isbdpentyl oxy group, a eopent yl oXy group, tertpentyfoxy group,
and a n- haoyy groyp.gr oup. [0045] The C1,6 al kylthio group refers to a |inear
or branc ﬁl kylthio group having 1 to 25 6 carbon atons, and exanpl es

t hereof i'nclude a nethylthio group, an ethylthio grou a n- propylthio
group, an i sopr opy#l Heazogpound or a pheriadeytidaly @ccgmddpsaltagﬁw%@matw ko group,
a ten {;1 X}I{t@o group, a sec-butylthio group, a n-pentylthio group, an

i sopentyl hh| 0 group, a neopentylthio group, a tert-pentylthio group, and a
n- hexyl t |’ msag@mqﬂcy[! g@a@]a G@&'j’nk)aﬁ{yl gou;ala@actdyygrogr eupphttyt grogp,topamarbingtsar or

branched  al k r ca n S1 i i pal ogen
at ons, hatmho\é%%@ FlouB’pr e ee"?%ﬁlp nﬁu%ﬁlg)r ﬁ%?‘ a%ﬁ‘?ﬂgﬁ’h‘p a'ltd g?rt% a%(gﬁa gP %{@régéxgnpl es
t her eof ighaipwg ba stbsiitited ovithried B pibsgtuent(s) sotegted ﬁpmthagﬂoummmssthggmf gﬁ@up

[0047] 1 substitu V\:hl ch

t he pref élﬁ(ghrgu%a&%lggen&o%gl dé@ﬁo’éﬁ %rﬁsp i tély%mfyogrgup Ex@%%{g%@ t “f ncl ude
a tri Bb udnloatkeyipydipha 6, gfmrkoaylgkoap, [aéhis hélbajkylthetgwdpt hlm@ng EOUp.a nﬁtﬁﬁ48] 5The
Cl. 6 hal oal koxy group refe ar _or_branched up, having 1
to 6 car 5OHPaY %‘W’Eldmg GhEPi & ’t‘eagq(y\llﬁu f?lnyﬂﬁ P8y STAarone U A Maﬁ%xy? ?{9" S} ef er abl e
nunber ofgrdup) Dgeullahoyiaxy ggoup, & phe!ﬁyl mmn blesotyherownh pymadylgb®ipaa thienyl
trifluoronmethox p and ent uor oet hox 0049] h Cl 6

al eyl Sul RO it Graise Pyt Frastl RO el S B,

havi ng 1 fémub: cs0,bBR%the famuBnNIEsamRf ese ﬁ)hmﬂ:EGCONiRé‘ endatherfotulh:sul f onyl
group, an ethyl sul fonyl group, a n-propylsul fonyl group, an

i sopropyl sul fonyl group, a n-butyl sul fonyl group, an isobutyl sulfonyl
group, a tert-butylsul fonyl group, a sec-butylsul fonyl group, a
npent yl sul fonyl group, an isopentylsulfonyl group, a neopentyl sul fonyl
group, a tert- 15 pentyl sul fonyl group, and a n-hexyl sul fonyl group.




[ 0050] The C2.7 al koxycarbonyl group refers to a linear or
branched al koxycarbonyl group having 2 to 7 carbon atons, and exanpl es
t hereof include a methoxycarbonyl group, an ethoxycarbonyl group, a

n- pr opoxycar bonyl group, an isopropoxycarbonyl group, a n- 20

but oxycar bonyl group, an isobutoxycarbgnyl group, a tert-butoxycarbonyl
group, a sechutoxycarbonyl group, a n-pentyl oxycarbonyl group, an

i sopent yhauyag'bonyl group, a neopentyl oxycarbonyl group, a

tert-pentyl oxycarbonyl group, and a n-hexylo | .group.[0051] The
C2-7 alk @9w@ﬁ§bgmb§5ﬁw&vef§H?GOdeF%aB¥%6%¥%§§%§ﬁ€%=3%%%‘ Foxy group 25
havi ng 2lmﬁcbzm,rtlﬂ@tbnaa@;gmwmdtlhemﬂaesﬁfs\@{-gquthei fpﬁﬂmbw@m%ccme“tl WXy group,
pr opanoyl oxy group,_a,n-butanoyl oxy_group, an is I oy group
[0052] ~ the formula: -&PF%%%H&? fogtadert-PcYr |ﬂ}F§§f6‘P§pf s & g‘ret%‘%lé’%f a salt
with an alkad dinglEdodd, a @R alkkkad dro@RR 10N s MRénlene SOUMRE 41T).s BloykAsiempdupm or
the like, or a salt wwth a mneral acid or an organic 30 acid. Exanples

t her eof iBndl AAPOEHFIOWM sal t's, potassiumsalts, calciumsalts, anmonium
salts, alw%@um@@dcgghy&a%eatamﬂ,aﬁa‘mni um salts, acetates, propionates,
butyrates, forpates, trifluoroacetates, nualeates, tartarates, citrates,

st ear at eR’> BuRcand & a¢ eaduayeoget3tofat es, | act obi onates, gl uconates,

gl ucoheptigs@aj es, benzoates, nethanesul fonates, ethanesulfonates, 2-

hydr oxyet hanesul f onat es, benzenesul f onat es, para-tol ene quo%atés,

| aurylQul f ates, mebhihescompaund 95 phrarmaceatically sreehiapleelt theprohag staled Gt 5 wi ¢ h
cystei ne,yieghis Wwth N-acetyl cysteines, hydrochlorides, hydrobrom des,
phosphateg, sulfates, hydroiodides, nicotinates, oxalates, picrates,

t hi ocyandt és2 Curtdlert amenp. <L evslaatkylgrowp. aghepy} %O%Paapgtﬁwfﬂfev% OT AAHORAMCL 5 Wi t h
car bOXyVIh@békocPél?#cxgm%ﬁw{e%?nL pﬁe}i??%rsmﬁa%m %xgh% aRd @8 @RknaliONEAbdyeI: O a

pharmaceutically "accept abl e Sa her eof é resent as a sgléate.

Exanpl es gsoupmay bs srbstiuted wath 1ite 8 suhgdtupnc) selesled SpmitheBreo88isid8 oL afite hydr at es
of thgsp @k@i@% ingBLdnat e GRNL aRbE sald 8 Cof ndidiyC e WTds halddiexyar e al |
enconEQSEE |n§¥he§%%%génf ?ﬂ%enfﬁgﬁ.l%ogga] logﬁen t he co%pounéssqf t he
present iSROUPNE FXBAO EIOWD, @ IBEP SiRUPphBheREEEMD & RlengyasaPatnddhrsioriyly -WBkounds of

the presepl 4 JWERNL: OBBY RS fQfiyutet ed, by the addition of commonly used
exci pients, exten ers,éPH adgusting a gnts, solubilizers, and the like,
t

into tablesshe fgmaa R COI-) the fopmpaNBSCOPh b o ubR & Ws pensi ons,

| nj ect abl g AGE NS wi. 1M BBl -RREJ,ER-, HelGrmubly -NISCOBRS I gahe fo-g@iRnioques.
The pharnaceutical preparations can be adm nistered via 15 oral route or
per cuneé¥us route, or via intravenous route. [0055] The
cormpound ypf; &Nk, ' f @@éme for &r @@, | BycRan@int tient
in a dosa\géS %?E%%o%ﬁ‘t%&f(%&%§E‘gpp’gdﬁf\}éﬁ g. a gi ng’lé dé%gy or k?n diér\c/)i ded
several dbsedemeremtmy. This dose can be appropriately increased or

decr eased,a i . the type of diseases, age and 20 body wei ght,
synptonsq%g?%%gg%ggvgﬁi, and the |ike [0056] A preferable
aspect ofR’anéREarpolndydbgiaompredent i nvention includes the fol | owing
conpouypds,d 5] ' ' is the formula: -CH2- or the fornula: -CO
IS pré?ersl}e .’ﬁAg@gér*f%%uéﬁ el}"@d\%%e%(%ﬁo "is the formula: -NR3CO-W, the formula:
- NR3CO W[0018]25 the fornula: -NR3CO2-W, the forrmula: -NR3-W, the formula:

-NR3S02-W, the fo a; - - . : g%ﬁﬁg% 02-, the
formul a: - CONR3- W{éy?%eecofn ??mloggyﬁﬁﬁ%ﬁgéwséc?&tgﬂé%&%w a: t- diilg%g W, the
formul a: wiGHRBRDreddntedtlydommptandl)a: - CONR3- WNR4ACO-, the fornula:-O-W, or the
formula: -0-WO- is preferred; a conpound in which Y is the fornul a:
-NR3CO- W, or the fornmula: -CONR3-W is nore preferred; and a conpound in
30 which Y is the fornmula: -NHCO-, or the fornula: -CONHW (Wis a Cl-6

al kyl ene group) is further preferred. A compound in which Z is a benzene
ring is preferred. Mire preferably, X and Y are bonded in the para
position. A conpound in which RI is a C3.6 cycloal kyl group, a C3.6
cycl oal kenyl group, an adamantyl group, an indanyl group, a

t et rahydr onapht hyl group, a tetrahydroindolyl group, a phenyl group, a
napht hyl group, an indolyl group, a benzofuranyl 14 group, a benzot hi enyl
group, a quinolyl group, or an isoquinolyl group, in which the phenyl
group, the naphthyl group, the indolyl group, the benzofuranyl group, the
benzot hi enyl group, the quinolyl group, and the isoquinolyl group nay be
substituted wwth 1 to 5 substituent(s) selected fromthe group consisting
of a C1_6 al kyl group, a C2-6 al kenyl group, a C3-6 cycloal kyl 5 group, a
hal ogen atom a Cl.6 al koxy group, a hydroxy group, a C _6 hal oal kyl group,
a Cl -6 hal oal koxy group, a cyano group, a nitro group, a Cl-6 al kyl sul fonyl
group, a phenyl group, a benzoyl group, a phennry group, the forml a:

R I p—~



20 conpound 1-c to hydrogenation in an al cohol solvent such as nethanol and
et hanol, an ether solvent such as tetrahydrofuran and di oxane, a hal ogen
sol vent such as nethyl ene chloride and chloroform an aromatic hydrocarbon
sol vent such as toluene and xylene, in the presence of a catal yst such as
pal | adi um carbon. Wen LI is a 4-nethoxybenzyl group, conpound 1-d may be
produced by deprotection reaction using eerie amoniumnitrate (CAN) or

2, 3-di chlpom}5, 6- 25 dicyano-1, 4-benzoqui none (DDQ . [0062]

Step (1- hl%arzfarboxyllc acid chloride obtained by treating conpound 1-d with
oxal yl thionyl chloride, or the Iike, in a hal ogen solvent such
as net hyl chloride and chloroformor in an aromatic hydrocarbon sol vent
such as t e %fd Xyl ene, is treated with 30 di azonethane, trimethylsilyl
di azomet hangz "9 ke(gln et her solvent such as tetrahydrofuran and

di oxane and |nI p/u(ent isuch as acetonitrile, or the |like. Thereby,
ct - di azonethy et one cay bevprod&gbd This compound is allowed to react
with silvgp gxide, silvel acetate, or the like, in a mixture solvent of

wat er and af ether solvent such as t etrahydrof uran and di oxane, or in an
aqueous sol ution, and thereby conpound 1-e of the present invention can be
produced.[00204 [0063] Schene 2 [0064] [Ka 6] Rf Rg protection Rdfl

Q L2 step (2-4) Iqt}{-éf(,&n&{) 01-L2 step (2-3) [ 0065] 51 n the schene,
Z, Rd, Re, Itr, R5, LI, and Hal are the sane as deflned above and QL

r epr esBntls' is A5+ Biclpalkyl grog-e Csqqyeloglissnyl graup. apadamaniyl grjpnty igdanylgrpup, 2t he
formul a: tetgﬂ%ﬂbmaphtlﬂﬁ gﬁ'&fpn&'deﬁ‘ahydrgﬂ%[}iﬁ gro@gﬂg pke%yf@&[pe§ ﬁi]ﬁlﬂlygﬁﬂl?ﬂ @l arprotective

groups of aniline, phe carboxylic acid am ne, primary

al cohol , HQpatisheRiorusiic gﬁoetm pergitas phsayl grwpeheﬁa@éthw oy eﬁaiﬁée @rﬁmwgam c
Synt hesi Sne{ePcQgcrlg 'ggﬁb tda9 Be sub3@Red Rith edb sﬂﬁtﬁem@(%ef&teﬁ?@rﬁ e Bup- » and

speci ficall esents a tert-butoxycarbony a benzyl group, a

4- et hoxyﬁﬁei*ﬁil?g ok Gueslkyheraen. - gkenyperodm a&e'efxﬁiloa&wb%raupaahﬁlpgwmy Rsi |yl
gr Oupao a élg @%{Mﬁ;ﬂh H}?&r&w g%dé))/!t cgﬂewankypgroﬁaﬂ@ d&_}fa@oall&!@? gm@ agadohe

formula: - fornmul a:
- CH2NH-, gam 3 Rijsp e@enta§la al@yls@foayllmupgﬁ phgpyl oUPeR bePrOYY g@up a nhenoxy

4- et hoxgb&fgzaaé chrBQlH pNR@w amhé fokBRula W@@ 8 ihetdlERY RF M| Ad REQLR- - 15

[ 0066] ep . Conpound 2-b can be produced by using
conpound nziﬁaen@yntlyﬁ@r@aw draeevohmreoraascws?éﬁ'l guUBt ep (1- 1) Step
(2-2): Coap jla-Ccfan R4 Usi ng conpound 2-b by the sane
procedur e agHﬂge ?nCs emQ%: ggtep (2-3): Conpound 2- d can be

pr odut®d Wys vsngigb@dmp@m&cykne gtwp,tar@ sgmlwemwe Gas cypbaatkylene st ep (1-3).
[ 0067] #] Step (2-4): Conpound 2-e can be produced by

subj ecti g 8bnpound 2-d to esterification with Cl-6 al kyl al cohol, benzyl
al cohol , [@2dkt hoxybenzyl al cohol, or the like in the presence of mnera

]Gt 2 Sl e Riblunfld RSk BOIRBN B flG0uce0 b

4-nethoxymammyl 5 al cohol, or the like, in ether solvent such as

and ol ofor o a1+ SROARURAERCe BoDBoRARTPRIG e AT ITEE CIERT 0V one

or an apgoupc rpplhthyl gswipyaritdadyl goupsa indefiame ghopbfadrenzothiehy] griowp, she presence

or esence BTN gtr B ARG RYE 0T ik e AME RGP XN Ao | Doy’
1-ethyl- &d()lyi gmu;b)yﬂedarenzmﬁparwpgm)lp clzrivozhithienytgrod) tllrwcgllirmbfhgmnp adethe EDC)

b t hat BOP
benzot | Rtk VR IBRIRS RISl burneplaapp=t o, (PrE

| i ke. 257l tmmaﬂgcbfyl,clealkpbgtmw thogmyitdne apih@dl&[meycgrbyp a@achalcm@(ybgbmxyl ic acid

chl ori de ob reatin chl oride hlonyl
chl or | deCTObRaEY Bibub e Mo RO RO Rt el S HsnieB R BT G’ ana
chl or of ofdrnoka: aﬁfa?onatlc hydrocarbon sol vent such as toluene 15 and

xyl ene, pk%QICE_G al kyl al cohol, benzyl al cohol, 4-nmethoxybenzyl al cohol,
or the | . Furt hernore, when LI is a nethyl group, conpound 2-e may be
produced by al | owi(8) he oompmuuind o2z phataacewéally adcéfdiabik sait oreedoli asseated in (6),
trimethylsilyl diazonethane, or the like, in an al cohol solvent such as
nmet hanol and et hanol. Al so, conmpound 2-e may be produced by all ow ng
conpound 2- d to react with iodonethane in an ether solvent such as
tetrahydrof uran and di oxane, a hal ogen 20 sol vent such as net hyl ene
chloride and chlorof orm an aronmatic hydrocarbon sol vent such as tol uene
and xylene, or an aprotic polar solvent such as N, N-dinethyl formam de in
the presence of a base such as triethylam ne, pyridine, potassium
carbonate, or the like.




[0068] Step (2-5): This reaction may be carried out by the nethod descri bed
in, for 25 exanple, Protective Goups in Organic Synthesis (third edition
1999, P. GM Wits and T. Geen) etc., or nethods simlar to this nethod.
Specifically, when L2 is a tert- butoxycarbonyl group, a tert-butyl group,
a 4-nmet hoxybenzyl group, or a trinethylfilyl group, compound 2-f can be
produced by subjecting conpound 2-e to deprotection reaction using m neral
aci d such asishydrochloric acid, acetic acid, trifluoroacetic acid, or the
like, in _an ether solvent such as 30 tetrahydrofuran anddgigxane, a hal ogen

sol vent Rudha pRenyeronp|. svpich @y be pubstitaisd Weh L &9 & Fubstiyenys) sghctet Bamthec

hydr ocar bah,SehskaRd ofSUGH 2AS1 Il 8 RBoRNAtokY b ENLalkIN@Foubla €5 t@lobmglzyl group
or a 4- methoxybenzyl group, conmpound 2-f may be produced by subjecting
conmpound 82U, & GrhplerbeErBIRYPo M CYAC BIRURIACEHOTOWe f PRsAY! SRR RIS dRol  and

et hanod, anieElRLIaSNRRALpFUCh as tetrahydrofuran and di oxane, a hal ogen
sol vent such as nethylene chloride and chloroform an 18 aromatic

hydr ocar B¥ns s#nglebandsuch as tol uene and xylene, in the presence of a
cat al yst rgigh as pal | adi um carbon. When L2 is a trinethylsilyl group or a
tert- butyldinmethylsilyl group, conpound 2-f can_ be produced by treating
conpound 2-e wit h (Bothssempenn oppphageaceyticelvaasgepjablesah Hiclsaf 3istiésdiyay or t he
i ke. Wh ' h ; =1 PL e formula: -CH20-, 5 and L2 is a
met hyl g?g%%%6%%§%%ﬁﬁ%9g??gggﬁb@%ﬂ%rgﬁabed by treating conpound 2-e with
BBr3 i 4004l ogen sol vent such as met hyl ene chloride and chl orof ormor an
aromatic hydrocar hog 'IS;Q'C Biund B piafndcAlida R captibie)shieMereof i 8dteki 2n (85 aN
acetyl group, conpound 2-f can be produced by sSubjecting conpound 2-e to
hydr ol ysivewgin X' inthpéarmplaa€§iQd- such as hydrochloric acid or an inorgani c base
such as ?ﬁgggn1hydroxide and potassi um hydroxi de in an al cohol solvent such
as 10 nmethanol and et hanol or an ether sol vent such as tetrahydrofuran and
di oxane. When QL i(&DtThe céropaynd er: a ghamaceusisrpycgeritablersalt therepfeas siatsd ic@l by t he
sane o] r. L (1-2). [0069] Schene 3 [0070] 15 [Ka 7]
RfTI_E% ﬁﬁ&%{iﬁﬁ%§¥%?%6hﬁﬁﬁ%gﬁpf) [ 0071] In the schene, Z, Rd,
Rd, Rf, 026hnd L1 are the sanme as defined above, and T1 represents the
fornula:[K% WR1, the formula: CO2-W12.1, the fornula: -00-WO0-R1l, the
formul a: *- -W 121, or the formula: -00-WNR4S02-R1 (W 111, and R4 are

t he sane efined 20 above),represents a general |eaving group, for

exanpl e, e atom a bromne atom an iodine atom a phenoxy group,
an i mdazo o &y triazolyl group, and the like. [0072]

Step (3-1). i 5 a i¢hl oRn 1:jltom a bromne atom an iodine atom a
phenoxy gfoupy an i ) migrougq or a triazolyl group, conpound 3-b can

be produced,lpy 25 allowiqng conpound 3-a to react with conmpound 241 in an
et her solvent such as tetrahydrofuran and di oxane, a hal ogen sol vent such
as nethyl§ﬁ§ chl oride and chloroform an aromatic hydrocarbon sol vent such
as tol ueh hd xyl ene, or an aprotic polar solvent such as N, N

di et hyl f or mam de,Inithe fofa&ilgpr esence or absence of a base such as

triethyl ag ne and i di ne. S0, ., C und 3-b.may. be produced by all ow ng
conpo 3& d %3 3 atcg'ﬁ P¥: kya?rf"f‘f” 8%8’61?8&%2 8Top)y aﬂﬂdau%%étr?'g grél’B%eails e such as

DKF [ ]gi ne t?iﬂzﬁydrbtia@hthyl|gadﬂpn£te&ﬂlgaroﬁﬂbl\y13%lbup, WbkényTdrous atnbghtifybgroup, ar ar;) COW Rl ,
the formula: - WO. R, or the fornula: - W NR4S02- W 1 may.be a

hydr oxyl 2H8HpH ,%t}ﬁrﬁ@'%%gﬁ?% r’fﬂ‘ef?yb&‘?rﬁ}i?n%legr%% B%D&fﬁgégrgﬁlq’ 8‘6&1@}‘& ae gﬁ%cou nd 3-a

Wi th h I co mh@t!éﬂjldyﬁié &rdup mag b8§db@ﬁtu&|6 (S Iltth] s &ﬂ)btétﬁ&lt(fs)éie(r;aﬂ&% iﬁbmft?ﬂ aoupand di oxane,

a hal ogen sol ven uc s net en oride.5 and c of or an aromatic
hydr ocar 1567515888 9{?{1516535]9’ ﬂgfagp,ta 38 inoagﬁhgrﬂ}ﬁ”@r‘i‘élf’g%lrat% az%r" S&f”g‘) $8tPa? sol vent
such as MNydvody st Y0, QrGdE Group,h CRGaPERSS PO cyahs gidap, adfirgrbgse such as
triethylamne an g%ridine, angﬁk th .Ry@gence of a condensi ng agent such
as di cycPBFEkEIOUR 2PBEIKY RioHR 2p ;t]?fmu a: = ’

1- et hy 1- R° (64 REEDY |ndeich@RIP Riplesert @ hiogdnitdeotyCiaikl srougle ( EDC) ,
benzotria%QITh¥on tripyrrolidi nophgsphoni um hexaf | uorophosphate (PyBOP
(regi st ereds hotarmalgerdhi Py the formdr 6376820t ri azol e hydrate (HOBO, or the
l'i ke. [OGY38 a single bond, a Cy ﬁkﬁ@ne(ﬁo@)incl@ﬁ@@bﬂ%n&t(ﬁn thayls bieo pmedbeefa Oy usi ng
conpound 3-b by the sane procedure as used in step (1-2). [0074] 15 Schene
4 [0075] [Ka 8] [0076] In the schenme, Z, le, Rd, W W, R3, W and L' are
the sane as defined above. Step (4-1) Conmpound 4-b can be produced by

al l owi ng conpound 4-a to react 20 with conpound 244 in an ether sol vent
such as tetrahydrofuran and di oxane, a hal ogen sol vent such as nethyl ene
chl oride and chloroform an aromatic hydrocarbon sol vent such as tol uene
and xyl ene, or an aprotic polar solvent such as N, N-di net hyl f or mam de.

[ 0077] Step (4-2) Conpound 4-c can be produced by_ysing

N N — N



Rf 12-u2 (5-a) step (5-1) Rf deprotection 02-H
@_-r2 step <5-2) 02 _-r2 Li (2-f2) (5-c) [ 0080]
schenme, Z, Rd, Re, Rand LI are the sanme as defined above" and @ represents

the formnul a:

- CH2NH- |

group, fQLy@eBiPlifs, ofa € BEiAEgRLEM a brom ne atom an iodine atom a
met hane su?’

10

15

20

25

30

In the

-NH, the formula: -0-, the fornmula: -CH20-, or the formul a:

5 T2 represents the fornula: -W12.1, or the fornmula: -WO0-12.1
(W Rl are the sane as defined above), U2 represents a general | eaving

[oozfs?nyl oxy group, ‘a p-toluene sul fonyl oxy group, or the |ike

(12) The compound or a pharmaceutically acceptable salt thereof as stated in (11),
R is a Cs.¢ cycloalkyl group, an adamanty! group, a tetrahydronaphthyl group, a phenyl group,
a naphthyl group, an indolyl group, a benzothiazolyl group, a benzofuranyl group, or a
benzothienyl group, wherein the phenyl group, the naphthyl group, the indolyl group,
benzothiazolyl group, the benzofuranyl group, and the benzothienyl group may be substituted
with 1 to 3 substituent(s) selected from the group consisting of a Cy.¢ alkyl group, a Cs
cycloalkyl group, a halogen atom, a Cy. alkoxy group, a C1. haloalkyl group, a Cy.¢ haloalkoxy
group, a pheny! group, and a phenoxy group.
[0029]

(13) The compound or a pharmaceutically acceptable salt thereof as stated in (11)
or (12), wherein X" is the formula: -CH;-.
[0030]

(14) The compound or a pharmaceutically acceptable salt thereof as stated in any
one of (11) to (13), wherein W" is a C.¢ alkylene group.
[0031]

(15) A preventive agent or a therapeutic agent for allergic diseases such as asthma,
atopic dermatitis, and allergic rhinitis including a compound or a pharmaceutically acceptable

salt thereof as stated in any one of the above-mentioned (1) to (14) as an active ingredient.

Advantageous Effects of the Invention

[0032]
The compound of the present invention has an inhibitory effect on CRTH2.

Mode for Carrying Out the Invention
[0033]

In the present invention, the Cy.¢ 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
sec-butyl group, a n-pentyl group, an isopenty! group, a neopentyl group, a tert-pentyl group, and
a n-hexyl group.

[0034]

The Cy. alkenyl group refers to a linear or branched alkenyl group having 2 to 6



[0081] Step (5-1): Conpound 5-b can be produced by allow ng conpound 5-a to
react 10 with conpound 242 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 toluene and xylene, or an aprotic
pol ar sol vent such as N, N-di net hyl f or ide, in the presence or absence of
a base such as triethylam ne, pyridine, and potassium carbonate. Wen Q is

the for mih@on atBms, ahPeABY 1D heRoMME LXMW inyd RMP, anANfl cERBPOUP@péryDero®y, abe

produced by allow ng 15 conpound 5-a to react w th conpound 24% in an ether
sol vent dePFPPERY! STHP. AHYRHET LT AAQUIEIE SR, 2 3DUenv by e 8 SIPGURRY! 810ER as

et hyl eng ChnRh{1Geoud Nl -5&eR SfRp Mnd aN,3aueiaRhyIGrdiydr ocar bon sol vent such as
tol uene and xylene, or an aprotic polar solvent such as

N, N- di metl#835f or nanmi de, in the presence of a reagent such as

tri phegyl phosphi nerigmg Elk&leﬁb;jé%ﬁ&kfeﬂh@& BRbaP6s bralicBddhimlyleag dls Riviagxytbat € and
t et ranet % azodi carboxy am de. 20 [0082 Step (5-2) Conpound
5-c can Becafond@msdndgxampies ghereohisslufer melgylpie arenp au5iWIsIeStUB A e as used in
step (1-2) O83roupC hyl [ enfalf@th}ede ) a hdxatnéth{/ 13l ol af 0085]
In the sg)ﬁlge.trreglg Z, (I)?l?: ?rﬁ?ﬁnl?gnyda%lg a?’g‘ﬁ% he sa%fe aés}&ggfi ned agoveé ?}ld 5 T3

r epr esentethylifirne geoupafl dimethylmethylene group,spda mgthyl edsnRerougy t he f or nul a:
-WNRACOTRB6{ W Vand Rd are the sanme as defined above). [0086]

Step (6- {): npound 6-b can be pr oduced_b}/ al l owi ng conpound 6-a to react
with d®mpound 29 Bxamales efthef2cdivlens groyp éludis psppahsiandiahisalio and di oxane,
a hal ogen,&fleV &t e, OyPoial Ase MBLAY] ENEhRALI hyihe BRF M, DiRieylBne an aromat i c
hydr ocar bon sol vent such "as 1ol uene and xyl ene, or an aprotic pol ar sol vent
such as Nihless st 1 oieamatiidene iethylepesrawm & d dcrenigmethylsrs Ay lene 80UBdse such as
triethyl am. . 116k I hatahes. depsdn@iRABse- Such as
i Cycl oharyl o gt iRy fid4 52 BRAGRARRaR)IoR FOUY

1- et hy| - Fnqntipned srappsigiskyyrtsipyl) - car bodi i mi de hydrochl ori de (EDC),

benzotki 366%7 1-yl oxytripyrrolidi nophosphoni um hexafl uor ophosphate 15 ( PyBOP
(registere grademar k)), 1-hydroxybenzotriazole hydrate (HOBO, or the like.
Al t er nat ilke#y, conpound 6-b may be produced by allowi ng carboxylic acid

chl ori de obtained by treating conpound 9 with oxalyl chloride, thionyl

chloride, or—the I;:%rn an so such as_net hyl ene chl oride and
chl or of org an ar.o i ¢ hydxgear bon ent m t ol uene and xyl ene
to react hr’gonp\ d 36-a ivianyet hgrlsopdent tet}%ﬂ;ﬁuran and

di oxane, a 20 hal ogen sol vent such as net hyl ene chl ori de and | orof orm or
an aromatic hydrocarbon sol vent such as toluene and xyl ene. [0087]

Step (G-iyﬁstonpound 6-c can be produced by using conpound 6-b by the sane
procedure as used TH G @Redylend brodp rdf9 &3 lindghe BRindhed alkOB&P glokp hdvldg

[0090] In the schene, Z Rd, Fe . Rg, LI, agd ?% are the sane as defined
above. 53'@f cprPon yromegpgexamaley iherebitclnde 4oreHnrEns B53PP # BRPIWEICH R und 2- f
with aor edyghReyRERAerRYedlpas sodi um bor ohydride and |ithium al um num
hydride in an aFcohoI sol vent such as net hanol and ethanol, an ether

sol vent d48¥]as t etrahydrof uran and di oxane, a hal ogen sol vent such as

net hyl ene chl ori depand ; eiticuah gﬂbgp re@rs @ HEI6PTBHY1 erdly, @elabeaRr&pl ¥ent such
as toluene and xyl ene. ound 7-a may be produced by reacting with
trinethyF§¢P%ﬁ§dEWu&ﬁHQGCQEﬁ@ﬁﬂ§6PQent such as tetrahydrofuran and di oxane,
a hal ogengs@h vent such as net hyl ene chloride and chloroform or an aronatic

hydr ocar bon sol vent such as tol uene and xylene in the presence of

trifl@roacetic acthy Cspsydenlenylirapreiae tot pitogtkenyl group faving jda 6 carbon

Al 't er nat iy &lsy andeR IR WerdofndiR aREIDSRIYCESPY citispemenaioupd compound 2-e
in an al cohol solvent such as nethanol and ethangl, an ether solvent such
as t et r alfyeplsxenvheroamd cysloncardiony srapoydd cxdPhestenylgAUMs 15 net hyl ene
chloride rgpdychl oroform or an aromatic hydrocarbon sol vent such as tol uene
and xylene, in the presence of a catalyst such as palladi umcarbon. [0091]

Step (7-2): ConpouHt Caslsydentkylrae groyp irfess iR cyaleplhyereippivdng 3 & brtHe sanme
procedyr j 1. hOWRMBlitaneYl [-8RI €sent s t he
for rruigg: %f%%-&%pl%?&%n%%%?g@rp&%gé%%%?wi ﬁ%ﬁf ormul a: i-%;INRBCOZ- W,
the formula: -NR3-W, the fornula: -NR3S02-W, the formula: - NR3CONR4- W,
the formula: -NR3CO WNR4S02-, the formula: - CH2-0-W, the fornul a:
-CH2NR3-W, the formula: -0-W, or the formula: -0-WO0- (W R3, and R4 are
t he sane as defined above). [0092] 25 Schene 8 23 [0093] [Ka 12] Hal- R1
"-PY-R



Ris 1Rf Rl171 ReRgReRg (8-a) Hal RdRd O...step (8-1)0 (8-c) L1 (8-hb)

Rf ReRg Rd Y-Rl step (8-3) y-R1L 0 OH (8-d) [0094] In the schene, Z,
Y,Rd, Re, Rl, Rg, LI, and Hal are the sanme as defined above, 5 and R15,
R16, and | e7 represent a Cl,6 al kyl group. [0095] Step (8-0:

Conpound 8-b can be produced by allow ng conpound 8-a'to react with
conpound 1-a in an ether solvent such as tetrahydrofuran and di oxane, a

hal ogen sghyeRtyciopekladst, MBI EN 8 celthetnele, 12md gfdib @b 6ydiheRdhe Al40dIHL | C

hydr ocar bon sol vent such as toluene 10 and xyl ene, or an aprotic polar
sol vent s#8¥-as N, N-di met hyl formam de, in the presence of a base such as
sodi um hydpige, tert-butoxy potassium and sodi um hexanet hyl di si | azi de, and

further treating the reacted product in_an aqueous _sol utiqn of SOdI um
carbonate, potassi LinaERas ﬁ%‘?fé’cycé? SEOHRTfTKIR 2 MABOYSHiC %8@?%‘813(‘380"23 ' Compound

8-c cap hgopy RdeeREnRY rl?&rBQatibq{E&%é%hc%r&p%éMdh\% chebEvRBheeRdismes)as used in
step (1- ound,  8-d can be prgduce by using

conpound Blegtedfjonpgp O’é‘)’@ﬁ%atﬁmo%’éﬂﬁgﬁé g, Efgje%su}fw aAqup i 18 {ing,)an S 20 Schene

9 24| fcdiRie & Q@Q92hidyl , a pyridazyl , dpyrdzhngl gelen®, Z, RI,
Rd, W qugg&?fl B %&%@émn@ q%l lzgmup apyn aZyHglmurzjtr eﬁ{ hegsggrrﬁgﬁ 5 as defined
above.  oxazolyl group, ‘aghiagplyl Gropp; n@swelyharogp,&n&awl%%lylp%r%e‘é@ WY &YPny

conpound 12 a68¥nyi Bus %’E’é‘nz@ﬁ%? &ff) ﬁﬁnh'@a%@iy! o, 8thidn@t gkdup, a furyl group,a St €p
(9-2). Conpound 9-c can uc usi ng corrpound 9-b by the sane

pr ocedr epyigolykgraun, A ng‘é}d g{%’z‘) qu‘%ﬁb’ oypga 8‘}“‘0 CEEY UG IO LEOW: 2pr oduced
by using cﬁ;ﬁﬁﬁﬁ&l%@ou% é3c1m6hh§?l%ro%§n§py%%ﬁw Erods, aliﬁﬁﬁhynﬂyl%r&@ 4nl-3). 25

Step (9-4 produced by using corrpoun -d by the sane

pr ocedur GWQ@’@@B’I |gFPu§{9@pn({aZOI)d)gf0up’ a benzothiazolytggayp.(ad eB’)OIm'%?r?%&’i%}p gnf can be
pr oduced abaén%k&glypwund 9-e by the same procedure as used in step (2-5).

5 [0100]
[0043]

15 The halogen atom refers to a fluorine atom, a chlorine atom, a bromine atom, and

an iodine atom.
[0044]

The Cy.¢ alkoxy group refers to a linear or branched alkoxy group having 1 to 6
carbon atoms, and examples thereof include a methoxy group, an ethoxy group, a n-propoxy

20 group, an isopropoxy 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.

[0045]
The C.4 alkylthio group refers to a linear or branched alkylthio group having 1 to

25 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-hexylthio group.

[0046]

30 The Ci.¢ 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
is3to 5. Examples thereof include a trifluoromethyl group and a pentafluoroethyl group.
[0047]

The Cy.¢ haloalkylthio group refers to a linear or branched alkylthio group having



Step (9-6): Conpound 9-g can be produced by using conpound 9-f by the sane
procedure as in the schenes 3 to 6. In this case, however, Y represents the
formula: -NR3COWM, the formula: -NR3CO WO0-, the fornula: -NR3CO2-W, the
formula: -NR3-W, the formula: -NR3S02-W, the fornula: -NR3CONR4-W, the
formul a: - NR3CO- W NR4S02-, the formnul a;,- 10 CONR3-W, t he formul a:
-CONR3-WO0-, the formula: -CH2-0-W, the formula: -CH2NR3-W, the fornul a:
- CONR3- Wi NR4 rbon dthies, Esystitdted with Qal\%en a@mst AevHiddthapraferab@ni¥hBer of W6En and R4
are the sanme as defined above). CL% 01] Schenme 10 15 1[1%02] [ Ka 14] 01-1
(10-c) Rfatonsin? 19)5. | Gxomles theredfancidp a grfluogometaylthyp erqpgandy | e Ry, LI, and
Hal are thg.®rpRuRknidgfdped above, and B represents an oxygen atom a

sul fur atom or the fornula: -NR2- (R2 is the same as 20 defined above).
[0104]  [0048] Step (10-1): Conpound 10-b can be produced by all ow ng

conpoupd 10-a to rﬁ@@:ﬂ_éwée{?k&@'“gfmpmaeraroaa lifRardh bRh&IRE alkOLMBRIp IBUGR 185
t et rahydr of uran and di oxane, a hal ogen solvent such as nethyl ene chloride

and chi orfoRdonptoms, subsHimad withHiplogertapBb in WiFk bp pre&able wanben hplgeifene and

xylene, Qfon@Ns AR P iEGaRAtAhersHiNRIe 2 SHRIR RN Mot BidwichanussitEtgy | n the
presence or absence of a base such as triethylamne, pyridine, and

pot assi urgr@®r bonate. [ 0105] Step (10-2): Conpound 10-c can
be produc‘[&gwh)y usi ng conpound 10-b by the 5 sanme procedure as used in step
(1-2). Step (10-3): Compound 10-d can be produced by using

conpodfid 10-c by tThe Gapkylssiferldmeup rafsrsie a inqanordyashed plkyisulfepybgpuischene 11

10 [0107]a{iK21 78 cdffon afon(s;gﬁd%arﬁﬁésqﬁaredfﬁhcwa@a%ﬁh@ﬁ@lfon;l grdfugidn Re, 1C Itg,
QlL, @, LI, L2, and Hal are the sane as 27 defined above St ep
(11-1): Gtwholfenyl group, 3 nersepybsulfonyberoem @n BPPURYIREORE Byoc-autyispliopylt he sane
procedur | 2 Rrt-butylsulfonyl group, a sec-Bh§Rulbohdt &bup, Fanpound 11
-Cc can b%r%&bﬂﬁg%éi{ ?ﬁiﬁpﬁé&@(%%nouur%sulf% gtr)cg}lpt?]%eCS lgalrlne %r%{c%pdure as used
in step (pentgipulfonyl group, an isogniysulfany! gpup, egpgpsumiguionylgiowantee produced by

usi ng,go0 _ﬁg{ggl £ ‘e as used in step (1-3).
Step 651’1{%@9@%803%%%%@%&6% C nugcglgpér?gﬁ{med by using conpound 11-d by the
sanme prodeef@ie as used in step (2-4) 10Step (11-5): Conpound!! -f can be

produced by using 0 by St ep
(275 “Totoe] " - TSR GRSl A o oL BB G o by

usi ng corgoaupridvitg 2 fo bgarltdn@tmmdmmﬁ@h}h@e@énqlwe?ﬁ@%‘@é}‘@%gﬂgf‘t @, In this
RGO Wb ERAEERbReh Bl an bpr oty sl b o
- NR3S@2- Wutoxydaebohpirgnuiipaan isdieB@BMFbnylgroupheteftduivny@rbonNRBOO AF¥NRAS02- , t he
Formul a: R Re b B e SORERE ympli e RSPl ° iy,
t he f or mieapentyloxyWabonfMirour32 testrmntiibxpra onyigrapnandag-ibayipxiserbamd gwyp. 20
[0110] Sc[g(%”ﬁ 12 [0111] [Ka 16]
The C,7 alkanoyloxy group refers to a linear or branched alkanoyloxy group
25 having 2 to 7 carbon atoms, and examples thereof include an acetoxy group, propanoyloxy
group, a n-butanoyloxy group, and an isobutyroyloxy group.
[0052]
The pharmaceutically-acceptable salt refers to a salt with an alkali metal, an alkali
earth metal, ammonium, alkylammonium, or the like, or a salt with a mineral acid or an organic
30 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-

hydroxyethanesulfonates, benzenesulfonates, para-toluenesulfonates, laurylsulfates, malates,



R18-u2 (12-b) step (12-1) 0 OH0 OH (12-a)(12-c) [0112] 25In the schene, Z,
Rd, Re, RI, Itg, and U2 are the sane as defined above; T4 represents the
formula: -WRL, the formula: -COWR1, the formula: -0O2-WR1, the fornula:
- COWORL, or the fornula: -S02-WR (W and Rl are the sane as defi ned
above); and R18 is a 28 Cl-6 alkyl grqyp [0113] Step (12-1):
Conmpound 12-c of the present invention ¢an be produced by all ow ng conpound
12-b to remehteWighiant@iPaipats kditswith cydBine shiey withN-vesflcystembs, &$drbehlorides,
tetrahydr ofuLan ,(%grd di oxane, a hal ogen sol vent suc@ as. et hyl ene chloride
and chi or'BfPIeMmidss pRPtRES sulfrariodioradisss. QISPURRS. LARITS RETAie TATE ARy xyI ene,
and an anrn@édaﬁat@pdaagwﬁ@h&ﬁmacﬁgﬁﬂmﬁs, MdNalel e daok iyl pdlgheersi N the presence
of a base su?h as sodi um hydride. Furthernore, a conpound of the present

i nvent i ot%¥ whi ch a ni trogen atomis Cl-6 al kyl ated can be produced by
carryi pg out the spgRomh @ﬁxaiomeF;ﬁeisémin@@maﬁumlplfhnﬁacemmwa@ta@tecsaucorrpound
5-c in whjch Q@ is 10 the fornmula: -CH2NH. [0114] Schene 13 0115] [Ka
17] 15[ 0F48Fo PHY bREresehasfesolvate. yExprpgs of le solpgie mpy acludq hydpates ofihg 2" a u are
the same @Rmpaiglds A8EhRRANST tHXPhiRRERSEINY Scdep@bib 1IVE fhe cofpoundshe Th&ramll a:
-02-, or the formula; -CH20-; and (b represents the fornula: -CH2- or the
fornul a -3BEnconnagsedn thomesspt ipwestia .  Conpound 13-b can be produced by

al | owi ng [peympound 12-b to react with conpound 13-a in an ether solvent such
as tetrahydrofuran_and di oxane, a hal ogen sol vent such as nethyl ene

chl orille and chl or Whef e copposnds phthe@ressr Fyention are used %@HF“@EF(’:‘HC%S t ol uene
and Xyl engepamafidnsdihe 3HIuhds JPPHledreser iR onShG e sl by RS Mitloaloram de, in
the 29 presence of a base such as sodium hydride and tert-butoxy

pot assi urfomeplyarsed excipients, extendess, @H adipsting)agents, sefukiliesrsy andiheliks, i5to hlefsluced by
using co ?&Mr@, pli; Sipifest FEVRATRIRLRS SHPERIOAS i lel dBertd, BRindedt, Rd thoSt ep.
(13-3): A conpound of the present invention 13-d can be produced by using
conpound liks- by usipg staedashisehnisuee e dlie BhagmagepticahprergEatiopeian Be pdinigistered vighj s case,
howevgg, oYalrr&Qé&w%ﬁn&ﬂ?roflﬂ{ Fliintraldnds rodihie formula: -0-WO-, the
formula: -CH2-0-W, the formula: - CONR3-W, the fornula: -CONR3-WO-, or

t he for mIP@5]- CONR3- W NRACO- (W R3, and R4 are the same as defined above).

10 Schene 14 [Ollgi"he[cl&%ﬁét% o[fgllgﬁ-]seﬂt MhvEfn S Rimirdsterdd 830 a8 pa&nt g, R18,
L1, L2, U2 and Q4 are the sane as 15 d

g 5 defined above, and R1S represents a
Cl- 6 al kyd dogesep0-01 to 100 mg/kg, givay asyg single-dpye or@pbipidethepvaraldoses@ar ¢ pHoduced by
usi ng conpeund vi4s hRerSARE I QERUH i efing t50He iyPe SldiRaded Fckdnd
Step (14-2): Qonp%ﬁ%‘g%tféglgcrcan %eeprod.uceg)a bygU&ulsieng}J,B%onpo%nd %4-nb by the
sane pPocdwdymeighis syumpseiny of thetpapent.2né¥he like [ 0121] 30 W, the fornul a:
-0-WO0-, phhgformula: -CH2-0-W, the fornula: -CONR3-W, the fornula: -
CO\IRSWO[ &r the fornmula: -CONR3-WNR4CO- (W R3, and R4 are the sane as
defined above). [0A2zfer®leSshestrel thEconpoamByf thaquesed]inYegtiggjcludes the
In the s X . efomes .aRg. R2 and
Ro1 10 1 ooraas fompbyy Aty hEXSORE ARy ZCRg ARy 206. 12
St ep ( 15-pryferredo mpcamgouns-iwwhiah Ybethp faysiuleedVRy GOV, dvi fargnubro B GEEWIG~ b t o
react jwit uRdshS- g i hers gol [ tetr .uran and
di oxar‘?\egn, tge %glﬁ;géeﬁg\s% 2vgln’td%s uc lﬁ%sﬁ%e?ﬁyt}%ﬁ}ém@g'l @3?%%2 \gtﬁﬁ%q%u?%f orm an
ar omat i ¢ W/ GIOOGFWo thefoimubn tNR'GERWaNR *SO,-, the formula: -CONR’-W-, the formula: -
CONR?-W-0-, 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- is preferred; a compound in which Y is

the formula: -NR>CO-W-, or the formula: -CONR>-W- is more preferred; and a compound in
30 whichY is the formula: -NHCO-, or the formula: -CONH-W- (W is a Cy.¢ alkylene group) is
further preferred. A compound in which Z is a benzene ring is preferred. More preferably, X
and Y are bonded in the para position. A compound in which R' is a C3. cycloalkyl group, a
Cs.¢ cycloalkenyl group, an adamantyl group, an indanyl group, a tetrahydronaphthyl group, a
tetrahydroindolyl group, a pheny! group, a naphthyl group, an indolyl group, a benzofuranyl



15 toluene and xyl ene, or an aprotic polar solvent such as

N, N-di net hyl formam de, in the presence or absence of a base such as
triethylam ne and pyridine, and in the presence of a condensing agent such
as di cycl ohexyl carbodiim de (DCC),

1- et hyl - 3- (di net hyl am nopr opy1l) - car bodijym de hydrochl ori de (EDC),

benzotri azol - 1-yl oxytri pyrrol i di nophosphoni um hexaf | uor ophosphat e ( PyBOP
(regi st ergaipt a batestbieky) prouf,-dypdhotyk gioem 20 tur isegodotyl bydp,at ehicH@Bphenybr t he

like. 3 ternati.vely, ¢o nd 15-c¢ ,may .be produ by .allow ng a

car boxy ! 1O B Rl Partop, SRR GroflS e ARYor R bR bRt By R0, 2

chl ori de,thd quiimiy} lgrowb) apd letésoqainolyhprodp hay, beismbséitubtell vathelnto Sehbsetent&lich as

met hyl ene Loxide and chl or.of o Q n aromatic hydrocarbon solvent such
e 1ol ooneRabERb ettt Rlin St Sl ilof AR biferll B0 3R SRV e

t et r ahy drapbupr amleped atdinpx Eneglkdxy grdug) adgdroxg gtoup it Cis helbaliad gmepjayCane chl ori de
and chl or}g&)o%n;& z%_&g an a%(r)ormati cith&l/dr ocarcbor]k%ollfvgﬁt rsuch 1as 1t ol uene and

xyl ene. [ i fyg P, a0y goé?’@pn( %9%.3 OO SLYP %Yegﬁ)PB’aalJced by
treat i ng beaavybgrogb, 4 Phenowy grbump e Spimtau NRIRY,ahdl the ifetenuladiSERNR Rz peefpasd; aoxi de,

pol yphosphoric acid,. trifluoroacetic .10 anhydrj d rifluaro hanesul f oni c
anhydr i dé" “°6F Olf"ﬁén W'ﬁé,ﬁ N1 pﬁewgﬁf{fa%nw ol Veh esé'hscd?ﬁut%dtsm%{w I38%%%ﬂ€ ri de and
chl or of orsalected fram tiergorupicbsisiiygl 6@ atky] srolyy ehilogdrcionga ;¢ hlkexyesrauptla Xy | ene,

inth b f additi h - chl i di ne. [0127
srep (4565 PEE e R S E e RaeR i, Aoty Bt P R BMmelA e, o w ¢
15 sul f urpherdixy gronptany eheYornmpRIRE is Horeprefeyred@nd s cshyoent inyvHidherdtis ng

d 15- i th | | adi . the |i A tic hyd b
ol vent ol g oyl SShetiTleg R o St st ReBRASER: b 2ol vent
such as demabyndriowhiphRhidlaen®oxy DAl piBieapd.( Uoesh)poutdinpdithdothRfane¢ BH be

produced b si ng .conpound 15-e by the. 20. precedure as used in step
(%) °° aosBuSETR el o) R etpihis WS B Ko B i it BYroRef g
conpound aldm fs pbefertele sanme procedure as used in step (1-3). [0129] Schenme 16
32 [0130] (%éil 20] [0131] In the scheme, Z, Y,R20, K-213 and LI are the
sane as (:[8 I'hed above Step (16-1)- Conpound 16-b can be produced by using
gonpozjgg %6- féo by t”mde c?ﬁﬁiﬁmﬂ{ a&g@ptésentgﬁvddg@zﬁbkah Be §}fnﬂfésiée115byﬂ-tbrd ex]e_lgpge, téle ]

t ep - ou -¢ can, be produced by using conpoun - y the
sane pr oé’§?&’&’r“83 @n%soé%f“ictt‘fms"f‘eé}ﬂf’d( 15-2). Step (16-3). Conpound 16-d can be
produced Sienusi ng conpound |6-c by the 10 same procedure as used in

Step %&6-@;8@6‘% procedure as used in [0132] Schene 17 step (15-3).

Conpo d 98 can be produced by us step (1-2). ng conpound 16-d by the
[0133] [ Kea3ll] [0134] In the schene, Z, Y, R, Rd, R8, R, Rg, and ®
are the sane as defined_above. Step (17-1). Conmpound I7-b can
be produced by al | oW und 17-a with aqueous anmoni a solution in an
et her sol ye ﬁych as rahydr of Uf ap, and di oxane, a ha] ogen sol vent such
as net hyle | ori de @ng) chloro an ar orrwebroteu;odrB o sol vent such
as tol ueng as 7
N, N- di net ¢

f oNmani destep -1 he ppPgss absesige(1ed) ad

triethylamone and pyridine, and ij,the presence of a congdensing 10 agent
such as di cycl ohexyl carbodiini de l(Dthf:B

1- et hyl - 3- (& et hyi ami nopr opy1) - car B&®? i ni de hydr ochl ori de (E®C),
benzotriazol - 1-yl oxytsipyrrolidi nophosphoni um hexafl uor ophosphat e ( PyBOP

(registered tradenggk hydr oxybenzotri azol e hydrate (HOBt), and

1,1 -carbonyl diim df CDI) Alternatively, conpound 17-b of the present
i nventi on—ay be pR&AYC @ ki0W ng a carboxylic acid chloride obtained
by treati repdd¥pound wit h oxal yl chloride, 15 thionyl chloride, or the
i ke, in a hal ogen s évent such as nethyl ene chloride and chloroform or an
aromati ¢ hydrocar bon Bl vent such as tol uene and xyl ene wth an aqueous
anmoni a sol ution in an & Rer sol vent such as t et rahydr of uran and di oxane, a
hal ogen gg&s\éint such as nethyl ene chloride and chl oroform and an aromatic
hydr ocar bon “sol vent such as tol uene and xyl ene. [0135] 20Step (17-2):
Conpound 17-c¢ can IneheablicaienEdy, By, Ry RAR a1g REarqubeisathe by définadl tbove, and Hal




phosphoryl chloride, thionyl chloride, oxalyl chloride, or the like, in a
hal ogen sol vent such as nethyl ene chloride and chloroform or an aromatic
hydr ocar bon sol vent such as tol uene and xylene. 34 [0136] Step
(17-3): A compound of the present invention 17-d can be produced by

al I owi ng conmpound 17-c to react with sedium azide in an ether solvent such
as tetrahydrofuran and di oxane, a hal ogen solvent such as methylene

chl ori de rgidletd @ne bidn, ABrodiRBin, Gndariydinogan e Léadpms guahl as tol uene
and xylene, qQr an aprotic pol r sol vent such, as. 5% %ﬁﬁornanlde in
the pr es @FREHY ETat5S B DSy 14 51 (R FMR B oS IER RGP G GERPL chl o | de,
or thedl ld@mc&yhﬁa@s (AtBrd[Qiid ] 1999) P{j (b(\a/é 2ARits and T. Gréehpets cdneé secifidallyy, ;?d W Rf, .
Rg, and (b are the sane as ed abaqve. (18-1 COnpoun
18-a of t9PESHIRREm? 1iyllﬁ‘"é?l'ﬁffl gﬁnzté’ FOW: 2 Srusiipabenny) g‘éﬂupo%ﬁf‘?g&?,onpound 17-a

wi th hydrepgg] am ne or hydroxyl am ne hydrochlorlde in ether solvent 15 such

as tetrahydrofuran and di oxane, a hal o ea sgk t .such as thyl e
chloride and chl orPdih: Cé’ﬁ‘pa?"tﬁ‘rf’a‘i?ae bﬁ3’iﬂ’ 4152 vdRg QPIppU Woe{gacf oI uene

and xyl eRgth cohpaiitd 1YiRbh &hHQAbREN S S iralsdfurasany,didxadnd YR hilydehesiv@in de, in

t he presence or the absence of a base such E%%trleth Iamnlé anp@g yri di ne,
and in t§ehss astiere dioride aghelarelpiy 28 gwmels caoRy SUVFET PRLPIUENST hodi i ni de
(DCO),  1ugd Pidreord et pola FHINGR ERRYS NC Ahfeaifbriaghedchidhas tlefeiolliBaséEDC) , 20
benzotkbzol hyloxytrlpyrrolldlno hosphonlﬁn%g}xaflu$gogg $@g$te (PyBOP
(regi $2 esed 2 podirEhRYdRS, terrDyoXy RS 3t lypgiexapRIdis ?

1,1 -Car@ﬁﬂ%hmﬂébﬁhﬁﬁéﬂh@mﬁ J&omﬁﬁﬂmﬁﬁﬁ&mkgoﬁo@&a{he present invention can
be produced by the same procedure by using a reagent such as

0- (tetraf¥lb- 2H pyran- 2-yl ) hydroxyl ani ne, and 0-benzyl hydroxyl anine in

which a hydroxyl ggQUP-2)- ThRIQHcBE B bd daile dtk t3fthdradth@l deydibecil ﬁm ne. Then,
t he obtai ned 25 conpound i s subjected to deprotection reactlgg for

exanpl e, exAma, RetecHesGrorpeg qrgﬁnprﬁyp@e%lq %"d(ﬁd61195§9? P& YoV &Pt hesi s
(thirgs edjddiphic] 1&Qﬁﬂhoﬁs sifilM to Y et BpedH@ABN koMpdund 1@ callBE frodlfcedbyri | ar to

this met hod, and t hus conpound 18-a of the present invention can be
pr oduced subgséng sqnepgrnd 1-c W’Fé’ﬁfqlﬁé Yithgrigerg] agtyd S@?hﬁﬁﬁ‘yﬁirgcﬁortcé‘f’ﬁdéﬁ%r opyr anyl

group, CGloanaiindsekich as3cuidn Afarbhge Qﬁ%ﬁ&ﬁun‘x ﬂﬁ@&deqﬂ aft ABoHREsIPeRCkUEIES DY
deprotection reaction using mneral acid suc drochloric aci,d, acetic

aci d, trinethanel sadethanel, aein@n ether sobvent spghieas tetrphydsotatag é?d digrapentWhendh 153
tetr ahyd%gézgf %@u;ﬁ&q 4%85&9@%2@ %?I@Jg(r)&ﬁrﬂ)oﬁﬁﬂ ME HIay B&l6idd@Rd HFMB}&W chloride

and chl or or an aromatic ocar bon sol vent such as tol uene and

xy| en0 Weemnpauheé Lisrtehedsegenajion rxwvlqobolaﬁoeerﬁéhcms mthge) antBhssliAkCttE- a of the
present ssw GRS eﬁpggeﬁm&nmam nmggéagaoaﬁ koA ab PrefhP@ndXrR3ROGR Of a

cat al yst c as pa Ium carbon 1n an al cohol solvent such as net hanol
and et hankﬂbrof(am, @taﬁennateduydr@mrbcw@kve@wuwheqsmawa et Xiens, in Y paseneanta a

hal ogen sglyen chsdlslﬁglleﬁ&l BHY! Sfe 19%‘4%&?&90&55‘1 %fdﬁfi%ﬁbo@ﬂa 18\mgy omati ¢
hydr ocar bon”sol ven duch as tol uene an xyl ene é

Her ei n, tbherodecsd by deprotection reapting using cérie ammanpist Bipate ¢ AN} @r%@lalﬂﬁfﬂes &Gel ect ed
fron1 57 f the solvents to be used in the reaction,
and can %Q&L& pgb%&&%mﬂﬂégﬁﬁgfature under pressure, under irradiation mjth
nlcromavéxma} the Iike. 0140] 15Herei nafter, Exanples and Test Exanpl es
are shown for des & s [0141]
[Beanpl e 1] 20 [ 1-0F U eRRp R GRE oy Bk el Qo BaTRIES |

soqui nol |om1)41-cjzlo}xda¢le¢)nyd: cldgridg, or the like, in a halogdn) soMnt@u@oqsumqt}mengphlqn@mldlopheny|

acetonitrjle t 2 tyl
di car bona%ll o{%m B 3(3‘??3?1“@%%% hﬁ%gﬁgr?cg' n{yf% such a§§gﬁ%k a4 ﬁflengels %&E(ec}mshol ution
was S8 r diagdoradthane arrmbteyﬂpxeyi atamreetlhame, arvie 1iko,un stherTshleyetprse@u agitethwsirafarenf i | t er ed

and dried hen hyl et hyl
ester ( 9§Qf} %ﬁ%nﬁgr‘ Ling |° t TO %aace %M)DR ?%%%ﬁ%@(é@% d ppm
1.52 (s, kBold)canBe pDd(d. 2THi conﬁ}oéﬁl i6 Bilowesl.to rehethf)ith silve? Dxide, BilRH ademate, 2r H) |

7.35 -7.41 of t compound
(286 o) Udtehnaa R ooy ah bt hryardy Rt Sy b Gt

bi s(tri net yahabheshy @nitde, ap@ tHerebl corpdvhé dlewt the pyestra mvadtdedar e aeduddl. | ce
bath, and the m xed sol ution was stirred in an ice bath for 30 nin. A

sol ution of 1-chl oroisoquinoline-4-carboxylic acid nmethyl ester in
tetrahydrofuran (3 mMl) was added in an ice bath, and stirred at room
tenperature for 2.5 hours. Furthernore, the reaction solution was stirred
in 36 an oxygen atnosphere at roomtenperature for 17 hours. A saturated
sol ution of ammoni um chl ori de was added, followed by extraction w th ethyl
acetate, and the organic |ayer was washed with a saturated saline solution.
The organic layer was dried over anhydrous magnesium sul fate and evaporat ed



20 1H NMR (600 MHz, CHLOROFORMd) d ppm 1.53 (s, 9H), 6.90 (br. s., 1 H),
7.45 -7.50 (m 2 H, 7.65 - 7.69 (m 1 H, 7.86 - 7.93 (m 3 H, 8.12-
8.15(m 1 H), 9.11 -9.15 (m 1 H), 9.39 (s, 1 H) [0144] (4) To
a solution of the compound (1.08 g) obtained in Exanple 1-(3) in 25
chloroform (20 m), oxalyl chloride (0,709 nl) was added dropwi se in an ice
bath. The solution was stirred at room enperature for 3.5 hours and
evapor at ggogspder reduced pressure to renove the solvent. To the resulting
crude product, tetrahydrofuran (10 m) and acetonitrile (10 m) were added,
and (tri fsheA%i |yl )di azomethane (2.75 ml, 2 M solution) was added dropwi se
in an icgofaih, and the resulting solution was stirred for two hours in an
ice bath.” The resulting 30 solution was evaporated under reduced pressure
to renovéKeBk solvent, and to the resulting crude product, water (10 ml),

1, 4-di oxane (10 m): sjlver acetate (138 ng) were added and stirred at
60C for 30 HRin. The(‘ﬁtl Yon /:- retur ned to roomRT egrperature and wat er
was added®™ he sol ytjon, % led by esprotatdni O 0 Foh et hyl acetate. The
organic | S \1\Tarshwerd—\-/\/|tnlu1 7 @ILed—saI—rne OIUtﬂ 12 The organic

| ayer was® N overta@fydr ofls ~é &si um%‘b‘??at@ Md 37 evaporated under
reduced préssure to renove thé&usolvent. To the resul ti ng crude product,

met hanol (20--n) was added, (triftethylsilyDdi azonetRahe (4.54 ml, 2 M

sol ution) was added dropw se, and the solution was stirred at room
temperature for 30 #m Water was addedet hereto, followed byRextraction with
et hyl acetate. Tﬁ ni c Iq:yc%mwas over aa&&yddﬁoau§ @ nesi um

* B Ll( eutral OH
type silica gel, cgtdayl acetate / n-he ane 10 to 35% tor g ve
met hyl [ 1- ({4- Ktert- (o -
but oxycar bonypam nol phenyl } car bonypi soqw 2501 i n- 4- yl ] acet ate (%‘;)8 ng) as a
yeIIow solid. 111NI\/R (600 MHz, CHLOROFORMd) d ppm 1.51 (s, 9 H), 3.72 (s,
J[QO , 6.72 10 (br. s., 1 H), 7.42 - 7.47 (m 2 H, 7.58 -
763(m ,775 -7.81 (m 1 H, 7.8 - 7.93 (m 2 , 8.02- 8.06(m 1
H), 8.46- 8.20(m It thdschegesd (RS, R RER® [10,1apg Hal are the same as defimpd appvegandol ut i on
of the c (éh. ] n 1 ), 1.3
N aqueougjns? ?sg%g%l g(rg{)"g?ade s hgfﬁ? rélhlg @(at §0ﬁn\/\/§g ggz ﬁl,e l?ﬁlﬁfgl&'}t gﬁzgh%{dof man
(5 15 m Yorwada: f@HN{erand@de&pream gmralrpe@e@tve goops af eprpes; akareke cdreaxylic 5 hour s.

The sol uti.gn
nyar ochi GFre iy b oF Bl 3R daold b s IR Profe A RS
extract i @ngasid Synéthy(thlabaglttwnel99?HEGdMantS@n¢ Byfereenhgls., ardssheddfically h a

saturated saline s tio d i I and
cvaporls S are PR ol, PHEky BRNL PURIBRRAR UG UnNE, | T
crude pr gehnpt an\mstylrgfmxpystrmielthyhdyﬂ gratphy tertawistidimethylsityl gioup, or He ke whien| ed
conpound (;144 S S 1 I 1. ( fi
4-di chl oro' tgﬁﬁ}iql)n ¢arbon tﬁc X u ?s ﬁis‘eogm‘[r%%l éﬁlo @&ﬁgﬂlﬁmg Cﬂ{fl%& ?4(11

sol uti on rgfrestiiea Gomjkm g@u@ﬁd]ﬁnzyg)groomaaﬂ matjoxyhe@xlagmlpemlth( URe, WhenZ(B is

chl or of orm e)é rsid trifluoroacetic acid (1 m) was added in an ice bath,
and the i i aol%??on was stirred at roomtenperature for 1.5 hours. A
sat ur a5 edomgueous sol uti on of sodi um hydrogencarbonate was added thereto,
foll owed by extraction wth chI f orm ani ¢ ri over
anhydr ous nagnesi ﬁ’r?ps(ng\é\{Ia(EOénpo%di gv%{lpt%?r PR 4318300” arere %{éz‘é’iﬁ, s%usf1 %gt 0
renove t heocsdirysnised i@ s@b‘QBlh‘Et hyI

{1-[(4- amnophenyl |noI|n4 | l.acet at e as_a vyell ow

oi |y substance. 4‘%%/%?( b&ﬁ{%‘hb&) % 6%né%und/g%(b§ eSSa‘ﬂff 4. 09

(s, 2 H)m&ecﬁx?eas@ecﬁﬁs(eﬁ(l?) H) 7.58 - 7.62 (in, H) 7 75 7.82(m 3 H),
P

0 0 g5 o Sroﬁ%@p]@wpew%id%%w&?we@ St emrE] oo

t he m xe r@eduuéamed/\m&ep(l-wed at roomtenperature for 13. 5 hours. Ethyl
acet at e, (worof orm and water were added to the solution, followed by
extracti 6o/ th et hyl acetate. The organic |ayer was washed with diluted
hydrochl oric acid and a saturated saline solution, dried over anhydrous
magnesi um 5 sul fate, and then evaporated under reduced pressure to renove
the solvent. The resulting crude product was purified by colum

chromat ography (neutral OH type silica gel, ethyl acetate / n-hexane = 20
to 50% to give nethylfl1-[(4-{[ (3, 4-

di chl orophenyl ) car bonyl ] am nol phenyCcar bonyl ] soqui nolin-4-yl}acetate (685
ng) as a pale yellow solid. 10 11-1NWR (600 WMHz, CHLOROFORMd) d ppm 3.74
(s, 3H, 4.12 (s, 2 H, 7.55- 7.83 (m 7H, 7.97 - 8.08 (m 4 H, 8.21



11T NVR (d ppm 1 O** OF M Me e LHNWR (600 MHz, CHLOROFORM d)1.53
(s, 911), 4.10 (s, 211), 6.98 (hr. s., 1 11), 7.36 -7.46 (in, 2 H, 7.56-
7.64 On, 1 H), 7.74 - 7.81 (n, 1 H, 7. 83 - 7.90 (m 2 H, 7.98 - 8.06 (n,
111), 812 - 8.20 (n, 1 11), 8.50 (s, 1 20 O 5 LH NWR (600 MHz,
DMSO-d6) 4.17 (s, 2 H), 7.70 -7,74 (n, % , 7.83 - 7.93 (n, 411), 7.94-
7.99 (m 3 H, 8.02- 8.06 (in, 111) 8.13 - 8.16 (n, 1H), 8.24- 8.26 (m 1
|[_)l)|\/’S 08d54 (s, 1 H) Sté;O(274€} (fdeouﬁ?dZ e dantll podGled bO s&tb]ectlng_&drﬂMdﬁﬂ)Q) M—IZ,
(m 2 E )este7f6 1gghon Vylth@l e(adliyl 110%0‘ %?nz-ylsakgoh@ ?—yletqo?ﬁybegzy#é E%h?flglgzhe Jfk%lg t]ae;,rr' SZH) ,
]7- |8|7) - Iop‘?éGs;I(de Ef mihetd) acid’ su819as-sigurﬂ‘%(cm Witkn)tiveB, cb]npf)urﬁl Admbyide ﬂr&du)ced 8 52 (S
r S y .

H LH NVRYY @B@W‘Wﬁomﬁtﬂ%‘é@ 86% regct ifh Cog Q‘Lw‘ﬁ;o%"‘he%)l é‘f‘i‘)"‘ 42‘“@%0"(’96“29 7.6 Hz, 2
;') ,754 373aﬁ0?g012&1ﬂe liké; id dther sBlv&?t s(uﬂl, as letthydrofufar and/di&@né, @ haldgdr)solvéntBlch-
H, 8m11 as gleégleé]c?h?qu;)ar?dz@q Qfotrg, alr_lbfrngatlc 11361“3%% §orf;'/e§1t1 &Jl%awlugr%z{n%g (()ﬁr ( ms_ 1
1H 5 )@lené ok kth M&B p()ﬁpgblwh’czsucmmdﬁﬂxetﬁylﬂcﬁmamxﬁe Zﬁth(a PresehcéDr thd . 49- 1. 54
(m 211), 15 (s, H) , - 7.40 (i.n H) 61 (m H, 7.62
7. 64 (rﬁbsej_lpfb of a-]uas@-,suchaptfmhy@.q)mq]and@yndim%gnd 1n-fhegiesenilcﬁ of icq_réiens;pgggent 8 00
(M 1 H),suéh dbbicycl8heki daitBdiindidd JDCO), Ddth{1S3-(dlmdthylamiBefpyldarboBiimidd H)

10  hydrochloride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate

(PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOBt), or the like.

Alternately, compound 2-e may be produced by reacting carboxylic acid chloride obtained by
treating compound 2-d 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

15 and xylene, with C,. alkyl alcohol, benzyl alcohol, 4-methoxybenzyl alcohol, or the like.
Furthermore, when L' is a methyl group, compound 2-¢ may be produced by allowing compound
2-d to react with diazomethane, trimethylsilyl diazomethane, or the like, in an alcohol solvent
such as methanol and ethanol. Also, compound 2-e may be produced by allowing compound 2-
d to react with iodomethane 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, or an aprotic polar solvent such as N,N-dimethylformamide in the presence
of a base such as triethylamine, pyridine, potassium carbonate, or the like.
[0068]

Step (2-5): This reaction may be carried out by the method described in, for

25 example, Protective Groups in Organic Synthesis (third edition 1999, P. G M. Wuts and T.
Green) etc., or methods similar to this method.  Specifically, when L? is a tert- butoxycarbonyl
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
hydrochloric acid, acetic acid, trifluoroacetic acid, or the like, in an ether solvent such as

30 tetrahydrofuran and dioxane, a halogen solvent such as methylene chloride and chloroform, 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-¢ 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



e o0 "..... ** 0 *-_ .. .trilc...4----, * el LH NVR (600 MHz, DMBO d6)
4.16 (s, 211), 6.92 (d, J15.1 H2, 1 H), 7.58 - 8.17 (n, 1211), 8.53 (s, 1
1), 10.68 (s, 1 El) 70 0 9--....V'--....* H e LHNMt (600 M,
DVSO-d6) 3.85 (s, 3 11), 4.18 (s, 2 H) 7.05 - 7.11 (m 2 11), 7.68 - 8.17

(in, 10°H), 8.54 (s, 1H, 10.49 (s, 1;gl) 1274(hr s., 1H CP10 -

..... 2. ...* 0 F (71. .krp 111 NVR (600 Mz

D'VBO d6) agbzn%la?lg h}(/droca(b%n s@véﬂ} suck a laluéneBar@Z( léﬁ@ m]tge ﬁbsen& 074 cét&lystlsﬁcll)as 10. 75

(s, 18),
MAR d e

10

15

20

25

. hr 1]1) .40 [0152] [Table12 rTP
pglladiym egsbomy Y_then L is a trimethylsilyl group or a tert- butyl 1methyls yl group,

compound 2-f can be produced by treating compound 2-e with potassium fluoride,
tetrabutylammonium fluoride, or the like. When Q' is the formula: -O- or the formula: -CH,0-,
and L? is a methyl group, compound 2-f can be produced by treating compound 2-e with BBr3 in
a halogen solvent such as methylene chloride and chloroform or an aromatic hydrocarbon
solvent such as toluene and xylene. When L? 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
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

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

[0069]
Scheme 3
[0070]
[Ka 7]
f f
Ty e T e . X
(3-2) R O o deprotection R C R
— R @ R ———  ROY a N1
step (3-1) N step (3-2) ~
O Q O "OH
L1
(3-b) (3-¢)

[0071]

In the scheme, Z, R, R®, RY R& 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-0O-R}, the
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 chlorine atom, a bromine atom, an
iodine atom, a phenoxy group, an imidazolyl group, a triazolyl group, and the like.

[0072]

Step (3-1): When U' is a chlorine atom, a bromine atom, an iodine atom, a
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 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 and pyridine.

Also, compound 3-b may be produced by allowing compound 3-a to react with compound 2-f

le X 2 Y 11-1



in NMR (600 Mz, DMBO-d6) 4.16 (s, 2 H), 7.09 - 7.14 (in, 4 H), 7.22 - 7.26
(in, 1 11), 7.44 - 7.49 (in, 2 H), 7.69 - 7.73 (n, 1 H, 7.83 - 7.92 (n,
3H), 7.95- 7.99 (m 2 H), 8.00 - 8.05 H (m 3H),813-817(m1
11), 8.53 (s, 1 H, 10.59 (hr. s., 1 H I\/R(600 MHz, DMBO- d6)
4.19 s, 2 H, 7.42- 7.46 (m 1 H),{o7.50 - 54 (In, 2 H, 7.70 -
7.74 (m 1 H, 7.75 - 7.79 (in, 2 H), 7.84 - 7.93(n, 10 =1  511),

7.99 - 8.fH6usinga bBselshich &8 p@idine Mid tdethylaming av,a sBlvefit, WhaiBT -is Be fFGmbm -O-H) , 8. 55
W-R', the formula: -CO-W-O-R", or the formula: -CO-W-NR*SO,-R', U' may be a hydroxyl
group, and compound 3-b may be produced by allowing compound 3-a with compound 2-f' in an
ether solvent such as tetrahydrofuran and dioxane, a halogen solvent such as methylene chloride

5 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 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 (PyBOP (registered

10 trademark)), 1-hydroxybenzotriazole hydrate (HOBt), or the like.
[0073]
Step (3-2): Compound 3-c¢ can be produced by using compound 3-b by the same

procedure as used in step (1-2).

[0074]
15 Scheme 4
[0075]
[Ka 8]
TW-N=C— R
§ \A(I4:)C © deprotection Re O o o
step (4-1) WA step (4-2) * S #‘1 a NAN_WW
0" OH
(4-b) (4-c)

[0076]
In the scheme, Z, RY, R%, R®, R", R&, W, and L' are the same as defined above.
Step (4-1): Compound 4-b can be produced by allowing compound 4-a to react
20 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.
[0077]
Step (4-2): Compound 4-c can be produced by using compound 4-b by the same
25 procedure as used in step (1-2).
[0078]

Scheme 5



s, 1 11), 10.70 (hr. s., 1 H), 12.65 (Sr. 1 11) 111 NVR (600
MHz, DMBO46) 4.18 11 x* / S| (s, 2 H), 7.70 - 7.74 (m 1 H), 7.86 - 8.01

(m 7 H, 802- 8.06 (m 1H, 8.11 -8.20 (in, 311), 8.54 (s, 1 H),
10.86 (hr. s., 1 H, 12.70 (hr. s., 1 11) 111 NNW (600 MHz, DMSO- d6)
3.00 (s, 6 H, 4.18 (s, 2 H), 6. 7%0-6. 79 (n, (o}
[0079]
[Ka 9]
f f
T2_u2 Re R - . R Ro
(5-a) O o deprotection O 0
_— Rd 242 ————— R4 3
> step (5-1) \}“ a T step (5-2) \}“ a a* T
O CI) O~ "OH
L1
(5-b) (5-c)

[0080]
In the scheme, Z, RS, R®, RY, 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 T2 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.
[0081]
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 Q? 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 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 reagent such as triphenylphosphine and tri-n-butyl phosphine, diethyl
azodicarboxylate and tetramethyl azodicarboxy amide.
20 [0082]
Step (5-2): Compound 5-¢ can be produced by using compound 5-b by the same
procedure as used in step (1-2).
[0083]

Scheme 6



0 211), 7.69 - 7.73 (in, 1 H), 7.80 - 7.84 (m 2 H, 7.87- 7.92 (m 3

11), 7.95 - 12 *-.., . N.----,",* me 7.99 (m 2 H), 8.00 - 8.04 (m 1 H),
H 812 - 8.15 (m 1 H), 8.53 (s, 1 H), | Me 10.27 (hr. s., 1 H), 12.69
(hr. s., 1 H 111 NI/112 (600 Mz, DVBO-d6) 4.17 13 )-(* S 101 2 H),
7.707.74 (s,-(n, 1 H), 7.86- 7.92 (n, %H), 7.96 -8.00 On, 2 H), 8.02 -
8.07 (in, 311), 8.11- 8.16 (n, oN 311) 854 (s 111). 10.88 (Sr. s., 1
H) [0084]
[Ka 10]
. Rf T3_NH . Rf . Rf
R R% (G—a)z R O R deprotection R R%
ROPY ()Y~ RO o — RO (2 )L
N\ OH step (6-1) SN HN-T3 step (6-2) N HN-T3
oo oo 0" oH
Lt L
- (6-b) (6-c)
[0085]

In the scheme, Z, R®, R®, RY, R& and L' are the same as defined above, and
5 T° represents the formula: -W-R', the formula: -W-0O-R!, or the formula: -W-NR*CO-R! (W,
R'and R* are the same as defined above).
[0086]
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
10 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 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
15 (PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOB), or the like.
Alternatively, compound 6-b may be produced by allowing carboxylic acid chloride obtained by
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
20 halogen solvent such as methylene chloride and chloroform, or an aromatic hydrocarbon solvent
such as toluene and xylene.
[0087]
Step (6-2): Compound 6-c can be produced by using compound 6-b by the same
procedure as used in step (1-2).
25 [0088]

Scheme 7



H NMR (600 Mz, DMBO-d6) 4.19 O 14 *....,..N'.-...." O 21 78..6631
-08.11711(7,, H11): ((ss:101.48411)(;,813H)5 , H 12.72 (hr. s., 1 H
IH NMR (600 MHz, DMB046) 4. 19 (s, 2 H, 7.70- 7.74 (n, 1 H), 7.87 -
0 7.93 (in, 3 11), 7.96 - 8.01 (in, 2 H, 150 - / 8.03 - 8.06 (n, 1 H),
8.13 - 8.16 (m -

[0089]

[Ka 11]

10

15

20

25

Rf Rf

RO Re RO
reduction Q O
———— o e —— d
H R e Q?H R ] e Y-R'

|
step (7-1) N step (7-2) ~N
(oo O~ "OH
L
(7-a) (7-b)

[0090]
In the scheme, Z, R', R%, R®, RY RE L', and Q? are the same as defined above.

Step (7-1): Compound 7-a can be produced by treating compound 2-f* with a
reducing agent such as sodium borohydride and lithium aluminum hydride 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. Compound 7-a may be produced by reacting with trimethylsilane 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 in the presence
of trifluoroacetic 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 eth_er 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.

[0091]
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: -NR3CO-
W-, the formula: -NR*CO-W-O-, the formula: -NR3CO,-W-, the formula: -NR>-W-, the formula:
-NR*S0,-W-, the formula: -NR*CONR*-W-, the formula: NR3CO-W-NR*SO,-, the formula: -
CH,-O-W-, the formula: -CH,;NR3-W-, the formula: -O-W-, or the formula: -O-W-O- (W, R?, and
R* are the same as defined above).

[0092]

Scheme 8



H),

1
(hr. s.,
(s, 2 H,
H,
Exanpl e

10
15

20

8.19 - 8.23 (m 211),

11. 04 e

8.37 - 8.41
111), 12.70 (hr. s., 1 H)
7.68 - 8.21 On, 11 ID, 8.54 I
(s, 1 H, 12.71 (hr.

23

(m 2 H, 855 (s, 1H),
NMR (600 MHz, DMB046 )
(s, 1 H, 875 -
s., 1 H 41 [0153]

X Z

[0093]
[Ka 12]

deprotection

step (8-2)

(1-a) (8-b)

Rf Rf
RS RY RS RY
J O
O AN step (8-3) N

OH 0" OH

(8-c) (8-d)

[0094]

In the scheme, Z, Y, R}, R%, R®, R R& L', and Hal are the same as defined above,
and R”®, R'®, and R'” represent a C,. alkyl group.
[0095]

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
further treating the reacted product in an aqueous solution of sodium carbonate, potassium
carbonate, or the like.

[0096]

Step (8-2): Compound 8-c can be produced by using compound 8-b by the same
procedure as used in step (1-2).

Step (8-3): Compound 8-d can be produced by using compound 8-c by the same
procedure as used in step (1-3).

[0097]

Scheme 9

10. 96
4.18 16

8.78 On, 1
[ Tabl e 1- 3]



Y 11 NWMR (d ppm | HNMR (600 MHz, DMBO-d6) 2.40 0 (s, 3 H
4.18 (s, 2 11), 7.34 - 7.38 (n, 2 0 H, 7.70 - 7.74 (m 1 H), 7.83
7.92 (in, 17 *Th \re' .,..* 5 H, 7.97- 8.00 (m 2 H), 8.02 -8.05
H (m 111), 8.12 - 8.15 (m 1IIl), 8.54(s, 1 H, 10.56 (bit s., 1
H, 12.69 (hr. s., 1 04
[0098]
[Ka 13]
Hal
R
Rf R‘G/ij@@-"z R
Re RY R RE R9
(9-a) O deprotection
O N step (9-1) O N step (9-2)
O\L1 O\L‘l
(1-a) (9-b)
Rf Rf
R¢ O R¢ Re O RY
tection
R ] Q-2 T T R pro
O N a step (9-3) N a Qe
O~ OH
(9-0) 9-d)
Rf Rf
RS O Re deprotection R O Re
Rd i Q1_L2 —— Rd Q1_H —_——
o 0 o~ 0O
Lt L
(9-e) (9-H
Rf
O
R i a Y-R!
N
O~ OH
(9-¢)
[0099]
In the scheme, Z, R', R%, R®, Rf, R& R'®> R', R, Q', L', L? and Hal are the same
5 as defined above.

10

Step (9-1): Compound 9-b can be produced by using compound 9-a by the same
procedure as used in step (8-1).

Step (9-2): Compound 9-¢ 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-c by the same

procedure as used in step (1-3).

*



11)

8.17 (n,
(hr. s.
5
10
15
20

0 HNVR (600 MHz, DVBO-d6 ) 4.18 18 ATANI)L (s, 2 H), 7.05 -
1311), 8.54 (s, 41 1 11), 10.60 (s, 1 H), 11.83
111), H 12.73 (hr. s., 1 H

25

Step (9-4): Compound 9-¢ can be produced by using compound 9-d by the same
procedure as used in step (2-4).

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

[0100]

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: -NR*CO-
W-, the formula: NR3CO-W-0-, the formula: -NR3CO,-W-, the formula: -NR3-W-, the formula:
NR®SO,-W-, the formula: -NR*CONR*-W-, the formula: -NR*CO-W-NR*SO,-, the formula: -
CONR3-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-O- (W, R3 and R*

are the same as defined above).

[0101]
Scheme 10
[0102]
[Ka 14]
Pex
e H @Y—m v .
y | Hal (10-a) » | Q@Y_R1 deprotection N RgQ3 1
O AN step (10-1) O AN step (10-2) O N @Y_R
Ot Lt OH
(1-a) f (10-b) (10-c)
R:e ;R ERg
Q3
step (10-3) ¢ \;‘1 @Y_R1
07 OH
(10~d)
[0103]

In the scheme, Z, Y, R', R R, RE R& L' and Hal are the same as defined above,
and Q3 represents an oxygen atom, a sulfur atom, or the formula: -NR?- (R*is the same as
defined above).

[0104]

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



1H NMR (600 MHz, DMBO-d6) 2.09 O (s, 3 H, 4.16 (s, 211), 7.67 - 8.15
8 S

(n, 8 19 4e-14)IN. *"--Nie H), 8.52 (s, | H, 10.37 (s, 1 H),
12.73 H* (br. s., 1 H

26

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.
[0105]
Step (10-2): Compound 10-c can be produced by using compound 10-b by the
5 same procedure as used in step (1-2).
Step (10-3): Compound 10-d can be produced by using compound 10-c by the
same procedure as used in step (1-3).
[0106]
Scheme 11
10 [0107]
[Ka 15]

/Q3
H
Rf @QLB Rf

€ g
§ R (11-a) RS deprotectlon

Oy N step (11-1) O \Ll step(11—2)

L Ot
(1-a) (11-b)

Rf
RE RE R9
@ R Q3 protection
142
step(n—s) \}\J @ﬂi
step (11-4)
O” "OH

(11-c) (11-d)

Rf Rf

RE RY RE RY
deprotection
RY Qz 12 P d Q3% S—
T Q-2 — R ] @QLH

~ step (11-5) AN step (11-6)
o0 0”0

L1

1
(11-e) - 11-f)
]@r@v :
0 OH

(11-g)

[0108]
In the scheme, Z, Y, R}, RY, R®, Rf, R8, Q', Q%, L', L? and Hal are the same as



H NVR (600 Mz, DVBO-d6) 0.79 - 0.87 (m 4 H), 1.80- 1.87 (in, 1 H),

20 4.15 (s, 2 H), 7.67- 8.16 (m 8 H), 8.51 (s, 1 H), 10.65

(s, 1 H, 12.70 (hr. s., 1 ) 11 NVR (600 MHz, DMSO-d6) . 0.80 -
27

defined above.
Step (11-1): Compound 11-b can be produced by using compound 11-a by the
same procedure as used in step (10-1).
Step (11-2): Compound 11-c can be produced by using compound 11-b by the
5 same procedure as used in step (1-2).
Step (11-3): Compound 11-d can be produced by using compound 11-c by the
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).
10 Step (11-5): Compound 11-f can be produced by using compound 11-e by the
same procedure as used in step (2-5).
[0109]
Step (11-6): Compound 11-g can be produced by using compound 11-f by the
same procedure as in the schemes 3 to 6. In this case, however, Y represents the formula: -
15 NR*CO-W-, the formula: NR3CO-W-O-, 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
formula: -CONR®-W-, the formula: ~-CONR>-W-O-, the formula: -CH;-O-W-, the formula: -
CH,NR>-W-, the formula: -CONR3-W-NR*CO-, the formula: -O-W-, or the formula: -O-W-O-

(W, R®, and R* are the same as defined above).

20 [0110]
Scheme 12
[0111]
[Ka 16]
Rf 18y 2 Rf
RE Rgo R™U RE Rgo
O (12-b) O =15
R ] a N-t4 R | a N-T4
N step (12-1) N
O~ "OH O~ "OH
(12-a) (12-¢c)
[0112]
25 In the scheme, Z, R%, R®, R, RE, 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: -
CO-W-O-R}, or the formula: -SO,-W-R! (W, and R' are the same as defined above); and R%isa



0 1.33(n, 5H, 1.55- 1.83 (in, 6 H, 21 224 (d, J=7.3 Hz, 2 H),
. .0

4.16 (s, 2 H), co N et e . . .,-* H 7.65- 816 (in,
H, 8.52 (s, 1 H, 10.29 (s, 1 H, 12.73 (hr. s., 1 H I H NMR (600
MHz, DMBO-d6) 3.75 0 (s, 2 H, 415 (s, 2 H, 7.34 - 7.37 (m 1 0

11), 7.41 - 7.47 (in, 4 H), 7.61 -7.66.,n, 22

Ci alkyl group.
[0113]
Step (12-1): Compound 12-c of the present invention can be produced by

allowing compound 12-b to react with compound 12-a in an ether solvent such as

5 tetrahydrofuran and dioxane, a halogen 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. Furthermore, a
compound of the present invention in which a nitrogen atom is C;.¢ alkylated can be produced by
carrying out the same reaction using compound 4-c, compound 6-c, compound 5-c in which Q is

10 the formula: -CH’NH-.

[0114]
Scheme 13
[0115]
[Ka 17]
Rf Rf
RE RY R8-y2 R RS9 .
(12-b) deprotection
RY Q3 ———— R Q3 S —
| @»Q“—Lz "8 | @Q’*—L?
N step (13-1) R AN step (13-2)
o~ 0O o0
X X
(13-a) (13-b)
Rf Rf
RE R® RE RS
Q5 Q5
31O Iwrell 3¢ 40
| Q*H -R1
R AN step (18-3) R™€_A & YR
o0 O” "OH
L1
(13-¢) (13-d)
15 [0116]

In the scheme, Z, Y, R, R®, R®, RF, R&, R*® L', L2 and U? are the same as defined
above, Q* represents the formula: -O-, the formula: -CO,-, or the formula: -CH,0O-; and Q’°
represents the formula: -CH;- or the formula -CO-.

[0117]

20 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
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

8



411), 7.68 - 7.71 (m 1 11), 7.76 -7.83 * * H (m 4 1-1), 7.87 - 7.90
(n, 1 H, 7.99 - 8.01 (n, 1 H, 812 - 8.15 (in,! H), 8. 52
(s, 1 H, 10.65 (hr. s., 1 111 NVR (600 MHz, DMBO-d6) 4.18

(s, 2 H, 4.84 (s, 2 H, 7.02- 7206 (m 1 0 O

29
presence of a base such as sodium hydride and tert-butoxy potassium.
[0118]
Step (13-2): Compound 13-c can be produced by using compound 13-b by the
same procedure as used in step (2-5).

5 Step (13-3): A compound of the present invention 13-d can be produced by using
compound 13-c by the same procedure as in the schemes 5 to 6. In this case, however, Y
represents the formula: -O-W-, the formula: -O-W-0O-, the formula: -CH,-O-W-, the formula: -
CONR3-W-, the formula: -CONR3-W-0-, or the formula: -CONR*-W-NR*CO- (W, R3 and R*
are the same as defined above).

10 Scheme 14
[0119]
[Ka 18]

Re R9 R19-y2

(14~b) deprotection

step (14-2)

[0120]
In the scheme, Z, Y, RY, R4 R, RY R& R'® L! L% U? and Q" are the same as
15 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
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).
20 [0121]
Step (14-3): Compound 14-e can be produced by using compound 14-d by the

same procedure as in the schemes 5 to 6. In this case, however, Y represents the formula: -O-



H, 731 - 7.34 (n, 1 H), 7.55 - 7.57 (in, 1 H, 7.69 - 7.73 (m 1 11), 7.79

- 7.86 23 *"Thr-L---'.,... * 7- (m 4 H), 7.88 - 7.92 (n, 1 H, 8.01 -
H 8.04(m 1 H, 812 - 8.15 (m 1 H), 8.53 (s, 1 H), 10.53 (hr. s.,
1 H), 12.68 (hr. s., 1 H O C H NWR (600 MHz, DMBO-d6) 4. 18

(s, 2 H), 7.44 -8.16 (in, 12 H, 8.54 (5, 24

W-, the formula: -O-W-O-, the formula: -CH,-O-W-, the formula: -CONR®*-W-, the formula: -
CONR®-W-0-, or the formula: -CONR>-W-NR*CO- (W, R?, and R” are the same as defined

above).
[0122]
5 Scheme 15
[0123]
[Ka 19]
HO
Y|
" 2 (15-b) NH
R A T —— R0 O, 4
2 o) step (15-1) L step (15-2)
R
R21 0
(15-a) (15-¢)
R21 R21
R2 L RY
oxidation deprotection
7 YR! 4 YR
o) N step (15-3) O NN step (15-4)
O\L1 O\L1
(15-d) (15-e)
R21
R20 R21 R20
w . PNO—— = ; Y__R1
o I YR step (15-5) SN
OH 0” ™~ OH
(15-9) (15-2)
[0124]

In the scheme, Z, Y, R!, and L! are the same as defined above, and R*® and R*!
10 represent a Cy alkoxy group or a hydrogen atom.
[0125]

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 dicyclohexy! carbodiimide (DCC), 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
hydrochloride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
(PyBOP (registered trademark)), 1-hydroxybenzotriazole hydrate (HOBt), or the like.



1 H, 10.95 (hr. s, 1 H, 12.67 (hr. s, i 1-0 42 [0154] Table 1-4]
Exanmple X Z YHIHNWd sm250 "- .",--., ** 0 *-..74,..-",-"* HBrH
NVR (600 MHz, DMSO-d6) 4.18 (s, 211), 7.42 - 8.16 (m 12 H), 8.54 (s, 111),
10.93 on. s, 111), 12.68 (hr. s., 1 11) 26 0-K HO * =eill NWR (600 M1z,
DMSO-d6) 2.39 (s, 311), 4.17 (s, 2 H), 31.28 - 816 (m 12 11), 8.53 (s, 1
11), 10.73 (hr. s, | 11), 12.69 (hr. s,111) 270 SO

Alternatively, compound 15-c may be produced by allowing a carboxylic acid chloride obtained
by treating compound 15-b 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 compound 15-a in an ether solvent such as tetrahydrofuran and dioxane,
5 a halogen solvent such as methylene chloride and chloroform, and an aromatic hydrocarbon
solvent such as toluene and xylene.
[0126]
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.
[0127]
Step (15-3): Compound 15-e can be produced by treating compound 15-d with
15 sulfur. Alternatively, compound 15-e may be produced by treating compound 15-d with
palladium carbon or the like in an aromatic hydrocarbon solvent such as toluene and xylene, or
an aliphatic hydrocarbon solvent such as decahydronaphthalene.
[0128]
Step (15-4): Compound 15-f can be produced by using compound 15-e by the
20 same procedure as used in step (1-2).
Step (15-5): Compound 15-g can be produced by using compound 15-f by the
same procedure as used in step (1-3).
[0129]
Scheme 16



Ac/ \* H 11l NWVR (600 MHz, DVBO-d6) 4.18 (s, 1 H), 10.73 (s, 1 H), 12.72
(hr. s., 400 (s, 2 11), 7.57 - 8.16 (m 12 14), 8.54 1 11) 28 0 Ili O

- N HIITINWVR (600 MElz, DMBO-d6) 4.18 (s, 2 11), 7.35 - 8.17 (m 12 H),
8.54 (s, 111), 10.66 (s, 1 H), 12.72 (hr. s., 1H 29 0-K 5 Thl HO * ill
NVR (600 MHz, DVBO-d6) 4.17 (s, 2 H), 7,61 - 8.16 (m 1211), 8.54 (s, 1 H),
10. 71 (s 1H 300** 50HC"'1-1 NRR (600 Mz, DVBO d6) 4.17 el (s,
211), 411[ 018.16 (m 1111), 8.53 (s, 111), 11.03 (s, 1 H 11101 31 0
1101 11 NVR (600 MHz, DVBO-d6) 4.17 (s, 211), 7.70 - 8.16 (m 11 H),
8.54 (s,[Ka2d), 10 74(s, 1 11) C 320 0 *N..... N

A 3 ]
i :}-Y R o -
Rzm (15-b) NH

- £ 16-2
e LU step (16-) D& L, sep(18)

R21 ooy
(16-a) (16-b}

oxidation deprotectlon
step (163 K step (16-4) . h YR

7 o0 " o)

Y-R!

[0131]
In the scheme, Z, Y, R}, R® R?, and L' are the same as defined above.

5 Step (16-1): Compound 16-b can be produced by using compound 16-a by the
same procedure as used in step (15-1).
Step (16-2): Compound 16-c can be produced by using compound 16-b by the
same procedure as used in step (15-2).
Step (16-3): Compound 16-d can be produced by using compound 16-c by the
10 same procedure as used in step (15-3).
Step (16-4): Compound 16-e can be produced by using compound 16-d by the
same procedure as used in step (1-2).
[0132]
Scheme 17



IH NVR (600 MHz, DMVBO-d6) 4.18 (br. s., 2 H), 7.69 - 8.16 (m 12 H), 8.53
(s, 111), 10.71 (hr. s, 1 H), 12.70 33 0 ** 0 SINN4/. \ H C H NVR (600
Mz, DVBO-d6) 4.18 s, 2 H), 7.51 - 8.16 (m 11 H), 8.54 (s, 1 H), 11.20
(hr. s, 111), 12.67 (hr. s. 1 11) 34 * 0 *-.... . ~o"-2, 11 * 14 NWR (600
Mz, DMVBO-dB) 4.18 CI 5(s, 2 H), 7.58 338.25 (m 11 H), 8.54 (s, 1 H),
10.72 (hr. s, 1 H), 12.68 (Fr. F., 1 11) 350 (li , HO H NVR
(600 MHz,[0DBBO-d6) 4.18 O(s, 2 H, 7.61 - 8.16 (m 11 H), 8.54 (s, ( H),
10. 69 (hr 1H, 12.68 (Fr. ., 1 H 360 iS d 110 1H NVR (600 M,
DVBO- d6) [ﬁ‘?‘ig(s, 211), 7.38 - 8.17 (m 11H 8.54 (s, 1 11), 11.23 (s, 1
H, 12.71 (r. s., 1 H 43 [0155, [Table 1-5] Exanple X Z Y R I H N\R

(dp_pm X RS R R9 Re RS
Q32 . Q3 . 5
R @-Y-R1 R T @»Y—W R Q@Y—R‘
N step (17-1) “~ step (17-2) S N
O~ OH O” "NH, 0 CN

(17-a) (17-b) (17-¢)

rf
RE RY
T Q2 1
step (17-3) N YR
N NH
N=N

(17-d)

[0134]
In the scheme, Z, Y, R}, R% R®, RY, R®, and Q° are the same as defined above.

5 Step (17-1): Compound 17-b can be produced by allowing compound 17-a with
aqueous ammonia solution 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 and pyridine, and in the presence of a condensing

10 agent such as dicyclohexyl carbodiimide (DCC), 1-ethyl-3-(dimethylaminopropyl)-carbodiimide
hydrochloride (EDC), benzotriazol-1-yloxytripyrrolidinophosphonium hexafluorophosphate
(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,

15 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
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.
[0135]

20 Step (17-2): Compound 17-c can be obtained by treating compound 17-b with
phosphoryl chloride, thionyl chloride, oxalyl chloride, or the like, in a halogen solvent such as
methylene chloride and chioroform, or an aromatic hydrocarbon solvent such as toluene and

xylene.
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(8s.,

111 NMR (600 Mz DMSO-d6 ) 4.18 (s, 2 H, 7.70 - 8.16 On,
ID, 8.54 (s, 1 H, 10.79 (s, 1 H, 12.72 (Fr. s., 111) 380 S
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and '&J?oxane 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.

Scheme 18

[0137]

[Ka 22]

Rf
R RY
Q3 Y-R!
DS SO e @ R
N step (18-1)
0" oH o NH

(17-a) (18-a)

[0138]

In the scheme, Z, Y, R}, R% R, Rf RE and Q° are the same as defined above.

Step (18-1): Compound 18-a of the present invention can be produced by
allowing compound 17-a with hydroxylamine or hydroxylamine hydrochloride in 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 the 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 (PyBOP (registered
trademark)), 1-hydroxybenzotriazole hydrate (HOBt), 1,1'-carbony! 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)hydroxylamine, and O-benzyl hydroxylamine in
which a hydroxyl group is protected, instead of using hydroxylamine. Then, the obtained
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 tetrahydropyranyl group, compound 18-

12. 70
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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
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.

[0139]

Herein, the reaction is carried out in an appropriate temperature selected from -
78°C to boiling points of the solvents to be used in the reaction, and can be used at room
temperature, under pressure, under irradiation with microwave, or the like.

[0140]
Hereinafter, Examples and Test Examples are shown for describing the present

invention in detail.

Examples
[0141]
[Example 1]
[1-({4-[(tert-butoxycarbonyl)amino]phenyl}carbonyl)isoquinolin-4-yl]acetic acid

(1) To a solution of 4-aminopheny! acetonitrile (1.41 g) in ethanol (5 ml), a
solution of di-tert-butyl dicarbonate (3.10 g) in ethanol (5 ml) was added, and the mixed solution
was stirred at room temperature for two hours. The precipitate was filtered and dried to give
[4-(cyanomethyl)phenyl] carbamic acid 1,1-dimethylethyl ester (984 mg) as a colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.52 (s, 9 H), 3.69 (s, 2 H), 6.49 (br. 5., 1 H),
7.22-7.26 (m, 2 H), 7.35 - 7.41 (m, 2 H)

[0142]

(2) To a solution of the compound (286 mg) obtained in Example 1-(1) in
tetrahydrofuran (2 ml), sodium bis(trimethylsilyl)amide (2.6 ml, 1 M solution) was added in an
ice bath, and the mixed solution was stirred in an ice bath for 30 min. A solution of 1-chloro-
isoquinoline-4-carboxylic acid methyl ester in tetrahydrofuran (3 ml) was added in an ice bath,

and stirred at room temperature for 2.5 hours. Furthermore, the reaction solution was stirred in

IIF

1

1



Ri IHNW (d ppm49 | 0O *". ..". ..,...-..". 11* F 1H NMR (600 Mz,
DVMBO-d6 ) 2.28 (s, 3 H), 4.15 (s, 2 H), 7.33 - 8.17 (m 10 H), 8.52 (s,
111), 11.18 (s, 1 H 50 * o 1H NAIR (600 Miz, DVSO-d6) 4.18 (s, 2 H),
7.36 - 8.16 (m 13 11), 8.55 Cs,! I1), 10.91 (s, 1 H), 12.71 (br. s., 1H
40 51 0 ** O *--,iSr----- R S L N -~ N 11INWR

(600 MHz, DNVBO-d6) 4. 17 36 -
an oxygen atmosphere at room temperature for 17 hours. A saturated solution of ammonium

chloride was added, followed by extraction with ethyl acetate, and the organic layer was washed
with a saturated saline solution. The organic layer was dried over anhydrous magnesium
sulfate and evaporated under reduced pressure to remove the solvent. The resulting crude
5 product was purified by column chromatography (NH-type silica gel (NH-DM1020

manufactured by Fuji Silysia Chemical Ltd.) with ethyl acetate / n-hexane = 10 to 30%) to give
methyl 1-({4-[(tert-butoxycarbonyl)amino]phenyl }carbonyl)isoquinoline-4-carboxylate (289
mg) as a yellow amorphous substance.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.53 (s, 9 H), 4.07 (s, 3 H), 6.72 (br. s., 1 H),

10 7.43-7.49(m,2H), 7.62-7.66 (m, 1 H), 7.83 - 7.89 (m, 3 H),8.09 - 8.13 (m, 1 H), 8.99 - 9.03
(m, 1 H), 9.20 (s, 1 H)
[0143]

(3) To a suspension of the compound (1.33 g) obtained in Example 1-(2) in

methanol (30 ml), 1 N aqueous solution of sodium hydroxide (30 ml) was added, and the mixed

15  solution was stirred at room temperature for 15 hours. The resulting solution was further stirred
at 35°C for three hours, and acetic acid and water were added thereto. The precipitate was
filtered, washed with water, and dried to give 1-({4-[(tert-
butoxycarbonyl)amino]phenyl}carbonyl)isoquinoline-4-carboxylic acid (1.08 g) as an orange-
colored solid.

20 'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.53 (s, 9 H), 6.90 (br. s., 1 H), 7.45 - 7.50 (m, 2
H), 7.65 - 7.69 (m, 1 H), 7.86 - 7.93 (m, 3 H), 8.12 - 8.15(m, 1 H), 9.11 - 9.15 (m, 1 H), 9.39 (s,
1 H)
[0144]

(4) To a solution of the compound (1.08 g) obtained in Example 1-(3) in

25  chloroform (20 ml), oxalyl chloride (0.709 ml) was added dropwise in an ice bath. The solution
was stirred at room temperature for 3.5 hours and evaporated under reduced pressure to remove
the solvent. To the resulting crude product, tetrahydrofuran (10 ml) and acetonitrile (10 mi)
were added, and (trimethylsilyl)diazomethane (2.75 mi, 2 M solution) was added dropwise in an
ice bath, and the resulting solution was stirred for two hours in an ice bath. The resulting

30 solution was evaporated under reduced pressure to remove the solvent, and to the resulting crude
product, water (10 ml), 1,4-dioxane (10 ml), and silver acetate (138 mg) were added and stirred
at 60°C for 30 min.  The solution was returned to room temperature, and water was added to the
solution, followed by extraction with ethyl acetate. The organic layer was washed with a

saturated saline solution. The organic layer was dried over anhydrous magnesium sulfate, and



2 H, 7.69- 8.16 (m 10 1-1), 8.54 (s, | H, 8.79- 8.82 (m 2 H), 10.88 (s,
1 H 52 S 5 1F NWR (600 Mz, DVBSO-d6) 4.17 (s, 2R), 7.46 - 8.16 (m
10 H, 8.54 (s, 114), 10.95 (s, 1 H), 12.69 (br. s., 1 H * 0 * ** 0 H
1H NWR (600 MHz, DVMBO-d6) 1.56 --1.69 (in, 12 H, 1.90 -1.96 (n, 3 H, 2.11
(s, 2 H, 4.16 (s, 211), 7.67 8.15 (m %N) 8.52 (s, 1 H, 10.19 (br. s, 1
H, 12.67 (br. s., 1 H 54 o ** O H NV\R (600 MHz, DMSO-d6) 1.73 -1.81
(m 4 H ,evapo?ﬁed' urﬁer&@du(céﬁ préssx'ﬁ')e to @mdk th&solventd) To ?hek&uhm@ crhifle ﬁrﬂﬂuoﬂ-l 1), 8.54
(S’ . 1 H) xp\pthanol (28 ml) wqqaddedn(tq;nethy sslzf)dlmtlvw Sﬁ/lqg 2%@8@1%)waaaq_d¢d( s, 211),
7. 66 8 1Bofvlde, &d"ﬂhe so&t1511wﬁ§stxrﬂed bDrooeréﬁﬂpera&r@@r Q(Dﬁnmz Mater wds dfded hr. s, 1
H, 12.64 (br. s., 1 11) 5 * 0 * *x* : tsr/. 6\4, H Cl 00/

thereto, followed by extraction with ethyl acetate. The organic layer was dried over anhydrous

10
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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 35%) to give methyl[ 1-({4-[(tert-
butoxycarbonyl)amino]phenyl}carbonyl)isoquinolin-4-yljacetate (578 mg) as a yellow solid.
"H NMR (600 MHz, CHLOROFORM-d) d ppm 1.51 (s, 9 H), 3.72 (s, 3 H), 4.10 (s, 2 H), 6.72
(br.s., 1 H), 7.42 - 747 (m, 2 H), 7.58 - 7.63 (m, 1 H), 7.75 -7.81 (m, 1 H), 7.88 - 7.93 (m, 2 H),
8.02 -8.06 (m, 1 H), 8.16 - 8.20 (m, 1 H), 8.50 (s, 1 H)
[0145]

(5) To a solution of the compound (1.09 g) obtained in Example 1-(4) in methanol
(10 ml), 1.3 N aqueous sodium hydroxide solution (10 ml) was added, and tetrahydrofuran (5
ml) was further added and stirred at room temperature for 1.5 hours. The solution was stirred at
50°C for 1.5 hours, and then 2N aqueous hydrochloric acid solution was added to the solution,
followed by extraction with ethyl acetate. The organic layer was washed with a saturated saline
solution, dried over anhydrous magnesium sulfate, and evaporated under reduced pressure to

remove the solvent. The resulting crude product was recrystallized (ethyl acetate) to give the

titled compound (144 mg) as a colorless solid.
[0146]
[Example 2]

(1) To a solution of the compound (100 mg) obtained in Example 1-(4) in

chloroform (1 ml), trifluoroacetic acid (1 ml) was added in an ice bath, and the mixed solution
was stirred at room temperature for 1.5 hours. A saturated aqueous solution of sodium
hydrogencarbonate was added thereto, followed by extraction with chloroform. The organic
layer was dried over anhydrous magnesium sulfate, and evaporated under reduced pressure to
remove the solvent to give methyl{ 1-[(4-aminophenyl)carbonyl]isoquinolin-4-yl }acetate (91
mg) as a yellow oily substance.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.73 (s, 3 H), 4.09 (s, 2 H), 6.62 - 6.66 (m, 2 H),
7.58 -7.62 (m, 1 H), 7.75 - 7.82 (m, 3 H), 8.01 - 8.04 (m, 1H), 8.15 - 8.18 (m, 1 H), 8.50 (s, 1 H)
[0147]

(2) To a solution of the compound (500 mg) obtained in Example 2-(1) in pyridine



H NVR (600 Mz, DMBO-d6) 4.17 s, 2 H), 7.70- 8.16 (m 10 H), 8.53 s, 1 H),
11.02 (s, 1 H 57 0o ** 0 *--.7.4.---2,* H1 H NVR (600 Mz, DVBO- d6 )
0.86 t,1=7.1 Hz, 3 H), 124- 1.35 (in, 4 11), 1.57- 1.64 (n, 2 H, 2.66 (t,
J=7.6 Hz, 2 H), 4.17 (s, 2 H), 7,34 - 816 (m 12 M), 8.53 (s, 1 I1), 10.56
s, 1 H 58 0=(* * 0 4,-.14....-"---"4, H .--,,,r, ,8 Noeemmn- H NMR (600
MHz, DVMBO-d6) 4.17 s, 2 H), 7.69- 859?m 10H, 9,28 - 9.30 (m 1 H),

10. 74 (S (8 ilnl) 14. d@oﬂlobdbenz% LchﬂenlaQ (498 BQ&@@edJ@mc% bdth, nd E@éaﬂpédeso%ugn\/ | H
MR (d ppr) (600 1.60 - 1.72 (m 4 H), 1.89- 1.97

(m 2 | | ywas st r5eé a: rogmggnqeﬁa;turg qu)13 541013_@ (Eg yl acqijte, cblognéormganfzyva(emweg_ez H), 8.51
|(_|;5 1 H) ,ad&d6d the Selutiontollovket t@%x{rﬁbﬁon with ethyldbet®8.  The organic layeBfas wddhed - - - N

with diluted hydrochloric acid and a saturated saline solution, dried over anhydrous magnesium

5 sulfate, and then 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 = 20 to 50%) to give methyl{1-[(4-{[(3,4-
dichlorophenyl)carbonyl]amino } phenyl)carbonyl]isoquinolin-4-yl}acetate (685 mg) as a pale
yellow solid.

10 'HNMR (600 MHz, CHLOROFORM-d) d ppm 3.74 (s, 3 H), 4.12 (s, 2 H), 7.55 - 7.83 (m, 7 H),
7.97 - 8.08 (m, 4 H), 8.21 - 8.24 (m, 1 H), 8.52 (s, 1 H)

[0148]

(3) To a suspension of the compound (650 mg) obtained in Example 2-(2) in
methanol (10 ml), 1 N aqueous sodium hydroxide solution (10 ml) was added in an ice bath.

15  Furthermore, tetrahydrofuran (10 ml) was added thereto at room temperature, and the mixture
was stirred at room temperature for 30 min. Water and hydrochloric acid were added in an ice
bath, which was extracted with chloroform. The organic layer was dried over anhydrous
magnesium sulfate, and then evaporated under reduced pressure to remove the solvent. The
resulting crude product was recrystallized (ethano! - water) to give the titled compound (489 mg)

20 as a colorless solid.

[0149]

Compounds of Examples 3 to 126 were obtained by carrying out the same
procedures as in Example 2. Structural formulae and NMR values of Examples 1 to 126 are
shown in Tables 1-1 to 1-13.

25 [0150]

[Ka 23]



*

1H NM. (600 MHz, DWVSO-d6) 112 - 3.24 (m
4.17 (s, 2 H, 7.12 - 8.15 (m 1211),
12.65 (hr. s., 1 H) 61 * o *
MHz, DMSO-d6) 2.41 (s, 311), 4.18 (s, 2 H),

1 H, 10.73 (hr. s, 1 H, 12.66 (br. 39

Me $ ' HNMR (600 MHz, DMVBO-d6 ) 2.35 (s;
(m 11 H)[OI%L? (s, 111), 10.78 (hr. s,

e

0 W :
H), 4.18 [fale kzlh)
(hr. s 1 H 640

7.28 -8.16 (m 10 H),
0

8.53 (s,

1 11) 62
3 H,
111),
Me  HNMVR (600 MHz, DMBO d6) 3.74 (s,
8.54 (s,

4 H,
111),
4110 0 H el

10. 48 (hr.

0 $e.".

4.18 (s, 2 H),
12.65 (hr. s.,

3 H,

tr..

1H,

Example Y R

'H NMR (d ppm)

Me
9 /(<Me
*\N/U\O/* * Me
H

"H NMR (600 MHz, CHLOROFORM-
d) 1.53 (s, 9 H), 4.10 (s, 2 H), 6.98 (br.
5., 1H), 7.36 - 746 (m, 2 H), 7.56 -
7.64 (m, 1 H), 7.74 - 7.81 (m, 1 H),
7.83 - 7.90 (m, 2 H), 7.98 - 8.06 (m, 1
H), 8.12 - 8.20 (m, 1 H), 8.50 (s, 1 H)

£ §i§~

'HNMR (600 MHz, DMSO-d6) 4.17
(s,2H),7.70-7.74 (m, L H), 7.83 -
7.93 (m, 4 H), 7.94 - 799 (m, 3 H),
8.02 - 8.06 (m, 1 H), 8.13 - 8.16 (m,
1H), 8.24 - 8.26 (m, 1 H), 8.54 (s, 1 H),
10.78 (br. s, 1 H)

&

'HNMR (600 MHz, DMSO-d6) 3.76
(s,2H),4.16 (s,2H), 7.31 - 7.34 (m, 1
H), 7.58 - 7.62 (m, 2 H), 7.68 - 7.72 (m,
1 H),7.73 - 7.77 (m, 2 H), 7.80 -7.83
(m, 2 H), 7.87-7.91 (m, 1 H), 7.99 -
8.02 (m, 1 H), 8.11 - 8.14 (m, 1 H),
8.52 (s, 1 H), 10.62 (br. s., 1 H), 12.67
(br.s, 1 H)

&

'"H NMR (600 MHz, DMSO-d6) 2.70
(t, 7=7.6 Hz, 2 H), 2.92 (t, }=7.6 Hz, 2
H), 4.17 (s, 2 H), 7.24 - 7.27 (m, 1 H),
7.52 - 7.56 (m, 2 H), 7.68 - 7.75(m, 3
H), 7.78 - 7.82 (m, 2 H), 7.87 - 7.91 (m,
1H),7.99 - 8.02 (m, 1 H), 8.11 - 8.15
(m, 1 H), 8.52 (s, 1 H), 10.36 (br. 5., 1
H), 12.68 (br. s, 1 H)

'"H NMR (600 MHz, DMSO-d6) 1.19 -
1.25 (m, 2 H), 1.49 - 1.54 (m, 2 H),
4.15 (s, 2 H), 7.37 - 7.40 (m, 1 H), 7.59
-7.61 (m, 1 H), 7.62 - 7.64 (m, 1H),
7.67-17.79 (m, 5 H), 7.86 - 7.91 (m, 1
H), 7.97 - 8.00 (m, 1 H), 8.11 - 8.14 (m,
1 H),8.51 (s, 1 H), 9.59 (br. s., 1 H)

'H NMR (600 MHz, DMSO-d6) 4.16
(s, 2 H), 6.92 (4, /=15.1 Hz, 1 H), 7.58
-8.17 (m, 12 H), 8.53 (s, 1 H), 10.68 (s,
1K)

L
L
jos
X
jo8

"H NMR (600 Mz, DMSO-d6) 3.85
(s, 3 H),4.18 (5,2 H), 7.05 - 7.11 (m, 2
H), 7.68 - 8.17 (m, 10 H), 8.54 (s, 1 H),
10.49 (s, 1 H), 12.74 (br. 5., 1 H)

n

oo s

t/O/K

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.51 - 8.17 (m, 12 H), 8.54 (s,
1 H), 10.75 (s, 1 H), 12.79 (br. 5., 1 H)

3.42 - 3.49 (m 1 H),

Me "H NWR (600

7.12 - 8.16 (m 11 H), 853(s

7.23 -
1 H 63 o--(

10.50 (s 1 H) 12.70




. .N...---.,* H\ “HNWR (600 MHz, DVBO-d6) 4.17 (s, 2 H), 5.42 (d,
0

5=11. , 1 H, 6.01 (d, 3=17.7 Hz, 1 H), 6.83 (dd, 5=17.7, 11.0 Hz, 1 H),
7.63 - 8.16 (m 12 1), 8.54 (s, 1 H), 10.62 (s, 1 H), 12.70 (hr. s., 1 H)
65 0 0 M me 111NMVR (600 MHz, DMSO-d6) 1.87 - 1.89 (in, 3 H), 2.16 On, 3
H, 4.16 (s, 2 H, 5.90- 592 (n, 1 H,,7.68 - 8.15 (m 811), 8.52 (s, 1
H, 10.26 (s, 1 H), 12.68 (hr. s., 1 H 66 0 *! 0 *---, N * H*--.
. b2k | 2. ... ---- N 111 NMR (600 MHz, DMBO-d6 ) 4.17 (s, 2

Hy, 7.57- 8.34 (m 10 H), 8.54 (s, 1 H), 8.77 -8.80 (m 1 H), 9.11- 9.14
(m 111) [T B3 (s, 1 H 67 0 * 0 00 1H NMR (600 MHz, DMSO-d6 ) 4.18 (s,
211), 7.63 - 9.05 (m 15 H), 10.91 (hr. s, 1 H, 12.67 (hr. s., 1 H 68 o=(
O *.ie jUExbople] . . XAq." Hi {' ovo'.["--.R---"-L-". .'UNMR@ppm)- - - -1-C--me 1H
NVR (600 [MHz, |DNBO|d6) 2. 34 (s, 311), 3.67 - 3w @ M2k bhsods)ate (S, 211),
7.33 - 8{15 (m 13 |H), 8.52 (s, 1 H), 10.31 (hs2m1m,7.04-7H} (m, 48,762 1g9. s., 1

- 130, 7458, 2¥),- .
H 46 [0158] |[ Tabl Exampfe X Y R 3115?69_7' 3@%@7.83-7.92@;
9 W 3H), 7.95 - 7.99 (m, 2 H), 8.00 - 8.05
H (m, 3 H),8.13-8.17 (m, 1 H), 8.53
(s, 1 H), 10.59 (br. s., 1 H)

NE

* *

e

'"H NMR (600 MHz, DMSO-d6) 4.19
(s, 2H), 7.42 - 7.46 (m, 1 H), 7.50 -
7.54 (m, 2 H), 7.70 - 7.74 (m, 1 H),
7.75-7.79 (m, 2 H), 7.84 - 7.93 (m,
5H), 7.99 - 8.06 (m, 3 H), 8.07 - 8.11
(m, 2 H), 8.13 - 8.16 (m, 1 H), 8.55
(s, 1 H), 10.70 (br. s., 1 H), 12.65 (br.
s., 1 H)

0 |

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2H), 7.70 - 7.74 (m, 1 H), 7.86 -
8.01 (m, 7 H), 8.02 - 8.06 (m, 1 H),
8.11-8.20 (m, 3 H), 8.54 (s, | H),
10.86 (br. s., 1 H), 12.70 (br. s., 1 H)

11 * *

5

I*Z>=o
245

'H NMR (600 MHz, DMSO-d6) 3.00
(s, 6 H), 4.18 (s, 2 H), 6.75 - 6.79 (m,
2 H), 7.69 - .73 (m, 1 H), 7.80 - 7.84
(m, 2 H), 7.87 - 7.92 (m, 3 H), 7.95 -
7.99 (m, 2 H), 8.00 - 8.04 (m, 1 H),
8.12-8.15 (m, 1 H), 8.53 (s, 1 H),
10.27 (br. s., 1 H), 12.69 (br. 5., 1 H)

2 |

I§:o
£

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.70 - 7.74 (m, 1 H), 7.86 -
7.92 (m, 3 H), 7.96 - 8.00 (m, 2 H),
8.02 - 8.07 (m, 3 H), 8.11 - 8.16 (m,
3H), 8.54 (s, 1 H), 10.88 (br. 5., 1 H)

13

*

'"H NMR (600 MHz, DMSO-d6) 4.19
(s, 2 H), 7.61 - 8.17 (m, 14 H), 8.55
(s, 1 H),8.63 (s, 1 H), 10.84 (s, 1 H),
12.72 (br. 5., 1 H)

14

sl

'"H NMR (600 MHz, DMSO-d6 ) 4.19
(s, 2H), 7.70 - 7.74 (m, 1 H), 7.87 -
7.93 (m, 3 H), 7.96 - 8.01 (m, 2 H),
8.03 - 8.06 (m, 1 H), 8.13 - 8.16 (m,
1H), 8.19 - 8.23 (m, 2 H), 8.37 - 8.41
NO2 {(m, 2 H), 8.55 (5, 1 H), 10.96 (br. 5.,

1 H), 12.70 (br. s., 1 H)

I§CO .
2

15 /[j\

'H NMR (600 MHz, DMSO-d6) 4.18|
(s, 2 H), 7.68 - 8.21 (m, 11 H), 8.54
(s, 1 H), 8.75 - 8.78 (m, 1 H), 11.04
(s, L H), 12.71 (br. 5., 1 H)

16 | I

S8 8T8 s
3

I§CO
v




* 0H IHNW (600 Mz, DVMBO-d6) 4.18 (s, 2 H), 7.69 - 9.34 (m 1211),
11.12 (hr. s, 1 H, 12.67 (hr. s., 1 1) 70 0 ..-"-, x* x 0
*.... . 14../---.* H IHNWR (600 Mz, DVMBO-d6) 4.18 (s, 2 H), 7.35 - 8.16
(in, 11 H, 8.54 (s, 1 H, 10.97 (hr. s, 1 11), 12.66 (hr. s., 1 H 71
1101 0 H 40 1H NMR (600 MHz, DVBO-d6 ),4.18 (s, 2 1), 7.45 - 8.16 On, 12
10, 8.54 (s, 1 11), 10.70 (s, 1 11), 1270(hr s., 1H 72 0** 50 ip mln
NMVR (600 oHs3] DVMSO-d6) 3.85 (s, 3 H), 4.18 (s, 2 H), 7.44 - 8.16 (m 1211),
8.54 (s, 1%11\1}3 ,10.61 (s, 111), 12.68 (hr. s., 1 H 73 o 10 0 H 111NMR
(600 Mz, ['"BRBYle) 2.41 (s, 3 H), 4.17 (s, 2 H), 7.41 - 8.16 (m 1211),
8.54 (s, 10 60 (s, 1 11), 12.70 (hr. s., 1 H 74* Ko _* C 0 HSIm
a" 00 11&xaNM§2(6>oo Mz, Z DVBD- d6)Y 3. 3] (s,Rr'3 I1), 4. 18NUR.dpodd), 7.]70 -
8.22 (m |12 H)| 8.54 (s, TT1), 10,88 (hr. s, 1 Hidr Gdo MR DMsO6)2k0 1] )

(s, 3 H),4.18 (s, 2H), 7.34 - 7.38 (m, 2
o H), 7.70 - 7.74 (m, 1 H), 7.83 - 7.92 (m,
7| L
ES * %
/[(L '\©\
18
%
"H NMR (600 MHz, DMSO-d6) 2.09

*\N/U\ 5H),7.97 - 8.00 (m, 2 H), 8.02 -8.05
Q 0 (s,3 H), 4.16 (s, 2 H), 7.67 - 8.15 (m, 8
19 /[k '\©\ ,\N/u\ e [H,852(s 1 H),1037 (s, 1 H), 1273
*
H

'H NMR (600 MHz, DMSO-d6) 4.18

*
*

*

(m, 1 H), 8.12 - 8.15 (m, 1 H), 8.54 (s,
Me/1 H), 10.56 (br. s., 1 H), 12.69 (br. 5., 1

H)

* (br.s., 1 H)

"H NMR (600 MHz, DMSO-d6) 0.79 -
o : 0.87 (m, 4 H), 1.80 - 1.87 (m, 1 H),
0 |
* %
0 0
¥ Ok ™\ 7.65 - 8.16 (m, 8 H), 8.52 (s, | H),
10.29 (s, 1 H), 12.73 (br. 5., 1 H)
"H NMR (600 MHz, DMSO-d6) 3.75
(s, 2H), 4.15 (s, 2 H), 7.34 - 7.37 (m, 1

H
' T\ ”Z (s,2 H), 7.05 - 8.17 (m, 13 H), 8.54 (s,
1 H), 10.60 (s, 1 H), 11.83 (br. s., | H),
9 H), 7.41 - 7.47 (m, 4 H), 7.61 - 7.66 (m,
'\©\ *\N)J\/* O 4 H), 7.68 - 7.71 (m, 1 H), 7.76 -7.83
* g
*

4.15 (s, 2 H), 7.67 - 8.16 (m, & H), 8.51
(s, 1 H), 10.65 (s, 1 H), 12.70 (br. s., 1
H)

"H NMR (600 MHz, DMSO0-d6) 0.80 -
1.33 (m, 5 H), 1.55 - 1.83 (m, 6 H),
2.24 (d, J=7.3 Hz, 2 H), 4.16 (s, 2 H),

12.73 (br. s, 1 H)

(m, 4 H), 7.87 - 7.90 (m, 1 H), 7.99 -
8.01 (m, 1 H), 8.12-8.15(m, 1 H),
8.52 (s, 1 H), 10.65 (br.s,, 1 H)

0o
22 M
*

'HNMR (600 MHz, DMSO-d6) 4.18
(s, 2 H),4.84 (s, 2 H), 7.02 - 7.06 (m, 1
H), 7.31 - 7.34 (m, 1 H), 7.55 - 7.57 (m,

0 9 Cli1 1), 7.69 - 7.73 (m, 1 H), 7.79 - 7.86
23 )J\ »\N)j\/o\* (m, 4 H), 7.88 - 7.92 (m, 1 H), 8.01 -
© x H 8.04 (m, 1 H), 8.12 - 8.15 (m, 1 H),

*

(br. s., 1 H)

'"H NMR (600 MHz, DMS0-d6) 4.18

(s,2 H), 7.4 - 8.16 (m, 12 H), 8.54 (s,
1H), 10.95 (br. s, 1 H), 12.67 (br. s, i

H)

Ci 8.53 (s, 1 H), 10.53 (br. s., 1 H), 12.68
)Oj\ '@
* * H *




' 75 01 0 H: ill 1H NVR (600 Mz, DMSO-d6 ) 4.18 (s, 2 H), 7.50 - 8.18
(m (s, 1 H, 10.72 (hr. s, 1 H, 12.66 (hr. s1}1) , 76 o * 0 11-1 NMWR
(600 Mz, DMSO-d6) 1.14 - 1.84 (m 10 H), 2.34 - 2.40 (m 1 H), 4.16 (s, 2
H), 7.67- 8.15 (n, 811), 8.52 (s, 1 H), 1024 (hr. s, 1 H), 12.67 (hr. s., 1
H 77 0 o H 1H NVR (600 Miz, DMBO-d6),0.84 -1.27 (in, 6 11), 1.47 - 1.53
(m 211), 1.57 - 1.73 (n, 5B), 2.34 - 239 (m 2 11), 4.17 (s, 211), 7.68 -
815(m 154, 852(s 1 H, 10.30 (hr. s, 1 H, 12.66 (hr. s., 1 H 78 o
78 5 0 gr | HNVR (600 Mz, DI\/SOdG) 2.12 (1st, 34)8,.45.31(7s(si

2mH) 1, 07[3‘@26‘%8 11r, 12.71 (hr. s., 1 H 79 0=K* *Yo%__ - .. ... --. .,
an- . - "CH-11 o |H NVR (600 MHZ, DMEO d6 ) 4.18
(a, 2 H, Evamv X3 15 (zn 12 HY 8, 5 H). 10H 8OR(@ppml H) 47 [ 0159]

[Tabl e 1-9] Exangl e "H NMR (600 MHz, DMSO-46) 4.18
(s,2 H),7.42 - 8.16 (m, 12 H), 8.54
25 (s, 1 H), 10.93 (br. s, 1 H), 12.68 (br.

s., 1 H)

'"H NMR (600 MHz, DMSO-d6) 2.39
(s,3H),4.17 (s, 2 H), 7.28 - 8.16 (m,
12 H),8.53 (s, 1 H), 10.73 (br. s, 1
H), 12.69 (br. s, 1 H)

- T

Q
(R

N

oW
2

*

26

| -

*
*

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.57 - 8.16 (m, 12 H), 8.54
(s, L H),10.73 (s, 1 H), 12.72 (br. 5.,
1 H)

"H NMR (600 MHz, DMSO-d6) 4.18
(s,2 H),7.35-8.17 (m, 12 H), 8.54
(s, 1 H), 10.66 (s, 1 H), 12.72 (br. s.,
1 H)

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.61 - 8.16 (m, 12 H), 8.54
(s, L H), 10.71 (s, 1 H)

Q

d=o

£IOI8I8I8 188188188 Q
15:0
<

27

*
*

I*z;:o
& d@

=0

28

*

29

]

*

I*ziso
)0

Q

'H NMR (600 MHz, DMSO-d6) 4.17
(s,2 H), 7.48 - 8.16 (m, 11 H), 8.53
(s,1H),11.03 (s, 1 H)

.

30

*

- .

'"H NMR (600 MHz, DMSO-d6) 4.17
(s,2H), 7.70 -8.16 (m, 11 H), 8.54

31 (s, 1 H), 10.74 (s, 1 H)

<
-

*
*

'H NMR (600 MHz, DMSO-d6) 4.18
(br. 5., 2 H), 7.69 - 8.16 (m, 12 H),
8.53 (s, 1 H), 10.71 (br. s, 1 H), 12.70
r (br.s, 1 H)

'H NMR (600 MHz, DMSO-d6) 4.18
(s,2 H), 7.51 - 8.16 (m, 11 H), 8.54
(s, 1 H), 11.20 (br. s, 1 H), 12.67 (br.
s., 1 H)

d=o

32

*
*

=0

33

*
*

=/
>
o

"H NMR (600 MHz, DMSO-d6) 4.18
(s,2H),7.58 - 8.25 (m, 11 H), 8.54
(s, 1 H), 10.72 (br. s, 1 H), 12.68 (br.
5., 1 H)

d=o

34

*
*

I§CO
£

'HNMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.61 - 8.16 (m, 11 H), 8.54
(s, 1 H), 10.69 (br. s, 1 H), 12.68 (br.
s., 1 H)

Y=o

35

*
*

'H NMR (600 MHz, DMSO-d6) 4.18
(s,2 H),7.38 - 8.17 (m, 11 H), 8.54
(s, 1 H),11.23 (s, 1 H), 12.71 (br. 5.,
1H)

36

I*z;:o
i

-

*




N, o0 *--42-...."..... - F1 M HNVR 4:(21_1...11 11l IsIMR
DVBO-d6) 0.90 (t, J=7.6 3 H, 1.28 - 137(m 2H) 1.54-
211), 2.36 (t, J=7.6 Hz, H, 4.16 (s, 2 H, 7.67 - 15(|n,
(s, 1 H, 10.30 (s, 111) 2.69 (hr. s , 1 H 80 o0
MHz, DWMSO-d6) 1.61 .75 (in, H;)g 2.60 - 2.67 (m 1 H), 81 J=
3.32 - 3.37 (n, 2 H, 3. 3.94 (n, 2 H, 4.16 (s, 211),
(m 8 foi$d;, 8.52 (s, 1 H, 10.33 (s, 1 H, 12.69 (hr.
[Table 1-5]
Example] X z Y R' 'H NMR (d ppm)
o o ¢ |'"H NMR (600 MHz, DMSO-d6) 4.18
37 /U\ *\N/U\ (s, 2 H), 7.70 - 8.16 (m, 11 H), 8.54
. (s, 1 H), 10.79 (s, 1 H), 12.72 (br. 5.,
o 0 '"H NMR (600 MHz, DMSO-d6) 4.18
a8 /U\ *\N/U\ (s, 2 H), 7.52 - 8.16 (m, 13 H), 8.54
N . (s, 1 H), 10.65 (s, 1 H), 12.72 (br. 5.,
* H 1 H)
o o - F 'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.32 - 8.16 (m, 12 H), 8.54
39 */U\* N@\ *\N/“\* '\© (s, 1 H), 10.86 (s, 1 H)
* H
o o OMe  I'H NMR (600 MHz, DMSO-46) 3.89
40 )J\ '\©\ (s,3H), 4.17 (s, 2 H), 7.05 - 7.21 (m,
*\N/k 2 H), 7.50 - 8.16 (m, 10 H), 8.53 (s, 1
¥k A N * H), 10.53 (s, 1 H)
o o ol 'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2H), 7.56 - 8.17 (m, 11 H), 8.53
a | '\©\ *\N/U\ (s, 1 H), 10.97 (s, 1 H)
* * * *
H ol
al '"H NMR (600 MHz, DMSO-d6) 4.18
0 0 (s, 2 H), 7.38 - 8.16 (m, 11 H), 8.54
42 /U\ '\O\ *\N/“\ (s, 1 H), 11.00 (s, 1 H), 12.70 (br. 5.,
¥ Tk * H * 1H)
F
0 ¢l ['H NMR (600 MHz, DMSO-d6 ) 4.18
s 0 (s,2 H), 7.59 - 8.16 (m, 11 H), 8.54
3 1 L . (s, 1 H), 11.00 (br. s, 1 H), 12.66 (br.
* * * H Cl s, 1 H)
o o Me|'H NMR (600 MHz, DMSO-d6 ) 2.33
i (s,3H),2.33 (s, 3 H), 4.18 (5, 2 H),
)j\ *\N/U\ 7.18-8.16 (m, 11 H), 8.53 (s, 1 H),
* % * H % |Me 10.69 (br. s, 1 H), 12.66 (br. s., 1 H)
o 0 o "H NMR (600 MHz, DMSO-d6 ) 4.18
I |(s,2 H), 7.70 - 8.16 (m, 10 H), 8.54
45 /U\ » (s, 1 H), 11.07 (br. s, 1 H), 12.67 (br.
* * * H S.,IH)
Cl
o o O 'H NMR (600 MHz, DMSO-d6) 4.19
(s, 2 H), 7.58 - 821 (m, 15 H), 8.55
s | '\©\ *\N/lk (s, 1 H), 11.00 (br. s, 1 H), 12.67 (br.
* * c H * s., 1 H)
o o Gl 'H NMR (600 MHz, DMSO-d6) 4.17
‘ (5,2 H), 7.34 - 8.16 (m, 11 H), 8.53
47 /k *\N/U\ (s, 1H), 10.94 (s, 1 H)
* * * H *
cl '"H NMR (600 MHz, DMSO-d6 ) 4.17
Q x 0 (s, 2 H), 7.68 - 8.16 (m, 10 H), 8.53
48 *\“/\l R /, \’u 1 11\,1 "S
*/U\* N *\N/U\* ';CL \1s,Hl)L1,, 21 G, 1 H), 12.71 (br. 5.,
H c Cl

(600 MHz,

IH NAIR (600



11
82 7-7
7.26 - 7.
10. 34 (s,
= 0

2.42 -2.49 (m 1 H),
36 (m 4 cl H,
1 H, 12.69 (hr. s.,

NVR (600 Mz, DMBO- d6) 1.40

2.53 -

7.68 - 8.15 (in,

(s,

[0156]

2 H,

[Table 1-6]

6.78 - 8.16 (m 1411)

1.65 (in,
2.60 (m |

811),

4 H,

8.52 (s,

1.83 -2.02 (m 411),
1), 4.16 (s, 2 H),
1 H) ,

IH NWVR (600 MHz, DVSO-d6) 4.17 83

448- 53

Example

<

'"H NMR (d ppm)

49

*
-

o}

J
\

*

'"H NMR (600 MHz, DMSO-d6) 2.28

o IG5, 3H),4.15 (s, 2 H), 7.33 - 8.17 (m,

10 H), 8.52 (s, 1 H), 11.18 (s, 1 H)

50

Ho

*

X
O
*

x

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.36 - 8.16 (m, 13 H), 8.55
(s, 1 H), 1091 (s, 1 H), 12.71 (br. 5.,
1H)

51

L.

'H NMR (600 MHz, DMSO-d6 ) 4.17
(s, 2 H), 7.69 - 8.16 (m, 10 H), 8.54
(s, 1 H), 8.79 - 8.82 (m, 2 H), 10.88
(s, 1 H)

52

-

*
(o) >:O

pa

=T
o]
*

"H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.46 - 8.16 (m, 10 H), 8.54
(s, 1 H), 10.95 (s, 1 H), 12.69 (br. s.,
1H)

53

Yo

*

'"H NMR (600 MHz, DMSO-d6 ) 1.56
-1.69 (m, 12 H), 1.90 - 1.96 (m, 3 H),
2.11 (s, 2 H), 4.16 (s, 2 H), 7.67 -
8.15 (m, 8 H), 8.52 (s, 1 H), 10.19
(br. s, 1 H), 12.67 (br.s., 1 H)

54

.

I
:>=O
o

I

e

"H NMR (600 MHz, DMSO-d6) 1.73
- 1.81 (m, 4 H), 2.76 - 2.85 (m, 4 H),
4.18 (s,2 H),7.19-8.16 (m, 11 H),
8.54 (s, 1 H), 10.51 (br. s, 1 H), 12.67
(br.s., 1 H)

55

L.

'H NMR (600 MHz, DMSO-d6 ) 4.14
(s, 2 H), 7.66 - 8.13 (m, 9 H), 8.51 (s,
1 H), 9.01 - 9.05 (m, 2 H), 11.10 (br.
s, 1 H), 12.64 (br. 5., 1 H)

56

'"H NMR (600 MHz, DMSO-d6 ) 4.17
(s, 2 H), 7.70 - 8.16 (m, 10 H), 8.53
(s, 1 H), 11.02 (s, 1 H)

57

T T
o o
*

o908 818888}
‘-

o

'H NMR (600 MHz, DMSO-d6) 0.86
(t,1=7.1 Hz, 3 H), 1.24 - 135 (m, 4
H), 1.57 - 1.64 (m, 2 H), 2.66 (t,
7=7.6 Hz, 2 H), 4.17 (s, 2 H), 7.34 -
8.16 (m, 12 H), 8.53 (s, 1 H), 10.56
(s, 1 H)

58

\_/
i—o
*

*

I

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.69 - 8.59 (m, 10 H), 9.28 -
9.30 (m, 1 H), 10.74 (s, 1 H), 12.69
(br.s., 1 H)




(s, 1 H,
DVBO- d6)
ro, Hz,
H),
DVSO- d6)
10.12 (s,

1 H,
10. 55 (s,

10. 63 (s,
3.81
7.00

4.17 85
1H,
[0157]

[Table 1-7]

11.

I H),

(s,

3 H,

12.69 (hr.

- 7.04 (m 211),

111),

12.62 (hr.

4.17 (s,

S.,

2 H,

s., 1 H)

6.72 (ii,
7.57 -1101 8.15 (m 911),
| H NMR (600 Mz,

1)

o O

(s, 2 H, 7.14- 8,39 (in, 1311), 854

79 -

11. 88

Example

RI

'H NMR (d ppm)

59

BN

*
*

'H NMR (600 MHz, DMSO-46) 1.60
- 1.72 (m, 4 H), 1.89 - 1.97 (m, 2 H),
2.56 - 2.64 (m, 2 H), 4.16 (s, 2 H),
7.38 - 8.14 (m, 12 H), 8.51 (s, 1 H),
9.61 (s, 1 H), 12.69 (br. s., 1 H)

Ho

60

*
*

*

'H NMR (600 MHz, DMSO-d6) 3.12
-3.24 (m, 4 H), 3.42 - 349 (m, 1 H),
4.17 (s, 2 H), 7.12 - 8.15 (m, 12 H),
8.53 (s, 1 H), 1048 (br. s, 1 H), 12.65
(br.s., 1 H)

(s,

61

I

€
o
*

'H NMR (600 MHz, DMSO-d6) 2.41
(s, 3 H), 4.18 (s, 2 H), 7.12 - 8.16 (m,
11 H), 8.53 (s, 1 H), 10.73 (br. s, 1
H), 12.66 (br. 5., 1 H)

| =

62

*
*

X

L.

"H NMR (600 MHz, DMSO-d6) 2.35
(s, 3 H),4.18 (s, 2 H), 7.23 - 8.16 (m,
11H), 8.54 (s, 1 H), 10.78 (br. s, 1
H), 12.65 (br. 5., 1 H)

63

-

L.

=e

'"H NMR (600 MHz, DMSO-d6) 3.74
(s, 3 H), 3.88 (s, 6 H), 4.18 (s, 2 H),
7.28 - 8.16 (m, 10 H), 8.54 (s, 1 H),
10.50 (s, 1 H), 12.70 (br. 5., 1 H)

Y=o

64

*
*

s

I
o]
*

OSSN

'H NMR (600 MHz, DMSO-d6) 4.17
(s,2 H), 5.42 (d, }=11.0 Hz, 1 H),
6.01 (d, }=17.7 Hz, 1 H), 6.83 (dd,
J=17.7, 11.0 Hz, 1 H), 7.63 - 8.16 (m,
12 H), 8.54 (s, 1 H), 10.62 (s, 1 H),
12.70 (br. ., 1 H)

d=o

65

i

Cl
Me
Me
e

Vs

'"H NMR (600 MHz, DMSO-d6) 1.87
- 1.89 (m, 3 H), 2.16 (m, 3 H), 4.16
(s, 2 H), 5.90 - 5.92 (m, 1 H), 7.68 -
8.15 (m, 8 H), 8.52 (s, 1 H), 10.26 (s,
1H), 12.68 (br. 5., 1 H)

66

Jus
o
*

AN

2

Me
Me
F
o]
OMe
H
Z
Me
M

a

o)

e,
0,
Q
T

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.57 - 8.34 (m, 10 H), 8.54
(s, 1 H), 8.77 - 8.80 (m, 1 H), 9.1 -
9.14 (m, 1 H), 10.83 (s, 1 H)

67

| -

I
Q
*

I

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.63 - 9.05 (m, 15 H), 10.91
(br. s, 1 H), 12.67 (br. ., 1 H)

d=o

68

*
*

CIEp|o| 8 8188|881

i

F

*
SN
o?

'"H NMR (600 MHz, DMSO-d6 )2.34
(s, 3 H), 3.67-3.71 (m, 2 H), 4.17 (s,
2 H),7.33-8.15 (m, 13H), 8.52 (s, 1

0,

H), 10.31 (br. s, 1 H), 12.62 (br.s., 1

H)

H NVR (600 Mz
J=15.6 84 <*
8.53 (s, |

111),



H (in,
4101 (s,
11. 22 (s,
(s, 2 H,
1)y O

111),

12.70
2 H,
i) 0
7.008. 20

[0158]
[Table 1-8]

7.69 -

(br. s.,
11

| H 0

8.35 (m 12 H),
NVR (600 MHz, DVBO-d6) 4.07 87 S

'Thel IN--A) | -
111 NMR (600 Mz, DVBO-d6) 4,18 88

il
8.53

(n, 1211),

(s, 1 H,
(s,

8.49 (s, 1 H),

Example

RI

'"H NMR (d ppm)

69

Yo |

*

;:O-<
*

um

3o

'"H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.69 - 9.34 (m, 12 H), 11.12
(br. s, 1 H), 12.67 (br. s., 1 H)

70

*

L.

I

'"H NMR (600 MHz, DMSO-d6) 4.18
(s, 2H),7.35-8.16 (m, 11 H), 8.54
(s, 1 H), 10.97 (br. s, 1 H), 12.66 (br.
s., 1 H)

* *
o) /\:O

71

*

=y

L.

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2H), 7.45 - 8.16 (m, 12 H), 8.54
(s, 1 H), 10.70 (s, 1 H), 12.70 (br. s.,
1 H)

o | W=

72

*

o

'"H NMR (600 MHz, DMSO0-d6 )3.85
(s, 3H),4.18 (s, 2 H), 7.44 - 8.16 (m,
12 H), 8.54 (s, 1 H), 10.61 (s, 1 H),
12.68 (br.s., 1 H)

o | )

73

*
*

T
© o
¥*

I

s

oS
o
1)

'"H NMR (600 MHz, DMSO-d6) 2.41
(s, 3H), 4.17 (s, 2 H), 7.41 - 8.16 (m,
12 H), 8.54 (s, 1 H), 10.60 (s, 1 H),
12.70 (br. s., 1 H)

d=o

74

*

I

L.

e

Cl
F
OMe
Me

Me
VA
0 O

'"H NMR (600 MHz, DMSO-d6) 3.31
(s, 3H), 4.18 (s, 2 H), 7.70 - 8.22 (m,
12 H), 8.54 (s, 1 H), 10.88 (br. s, 1
H), 12.67 (br. 5., 1 H)

75

L.

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.50 - 8.18 (m, 12 H), 8.54
(s, 1 H), 10.72 (br. s, 1 H), 12.66 (br.
s., 1 H)

— |~

16

*
*

I
o]
*

I

'"H NMR (600 MHz, DMSO-d6) 1.14
- 1.84 (m, 10 H), 2.34 - 2.40 (m, 1 H),
4.16 (s, 2 H), 7.67 - 8.15 (m, 8 H),
8.52(s, 1 H), 10.24 (br. s, 1 H), 12.67
(br.s., 1 H)

77

.

*

I

2@

—
O
O

'H NMR (600 MHz, DMSO-d6 ) 0.84
- 1.27 (m, 6 H), 1.47 - 1.53 (m, 2 H),
1.57-1.73 (m, 5 H), 2.34 - 2.39 (m, 2
H), 4.17 (s, 2 H), 7.68 - 8.15 (m, 8
H), 8.52 (s, 1 H), 10.30 (br. s, 1 H),
12.66 (br.s., 1 H)

de=o

78

*
*

) (o]
\

je

'H NMR (600 MHz, DMSO-d6) 2.12
(s, 3H), 4.17 (s, 2 H), 7.34 - 8.16 (m,
14 H), 8.53 (s, 1 H), 10.36 (s, 1 H),
12.71 (br. 5., 1 H)

79 |

)

£lole 918881818818t

T

;:05
*

Tﬁ;\ﬂ/%‘

o

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.70 - 8.16 (m, 12 H), 8.54
(s, 1 H), 10.80 (s, 1 H)

NVR (600 MHz, DVBO-d6 ) 4.12 86
9.57 (s,

2 H),
10.55 (s, 1

1),
4.77



fa (s, 2 H, 7.44 -8.45 (n, 12 H), 8.55 (s, 1 H, 8.67 (s, 1 H, 10.74

(s, I H, 12.70 (hr. s., 1 H rip 1H NMR (600 Mz, DWVSO d6) 4.17
0O (s, 2H, 6.8 - 6.90(m 2 H, 7.68 - 89 8.16 (m 1011), 8.53 (s,
111), 10.19 H (hr. s., 1 H, 10.38 (s, 1 H), 12.69 (hr. s., 1 H
48 [0160] [Table 1- 01 Exanple 47

[0159]

{Table 1-9]

{Example X R' 'H NMR (d ppm)

'"H NMR (600 MHz, DMSO-d6) 0.90
(t, J=7.6 Hz, 3 H), 1.28 - 1.37 (m, 2
H), 1.54 - 1.61 (m, 2 H), 2.36 (t,

Me J=7.6 Hz, 2 H), 4.16 (s, 2 H), 7.67 -
8.15 (m, 8 H), 8.52 (s, 1 H), 10.30 (s,
1 H), 12.69 (br. s., 1 H)

80 /U\

'"H NMR (600 MHz, DMSO-d6) 1.61
- 1.75 (m, 4 H), 2.60 - 2.67 (m, 1 H),
332 -3.37 (m, 2 H), 3.88 - 3.94 (m, 2
H), 4.16 (s, 2 H), 7.67 - 8.16 (m, 8
H), 8.52 (s, 1 H), 10.33 (s, 1 H),
12.69 (br. 5., 1 H)

'"H NMR (606 MHz, DMSO-d6) 1.40
- 1.65 (m, 4 H), 1.83 - 2.02 (m, 4 H),
2.42 -2.49 (m, 1 H), 2.53 - 2.60 (m, |
H), 4.16 (s, 2 H), 7.26 - 7.36 (m, 4
H), 7.68 - 8.15 (m, 8 H), 8.52 (s, 1
H), 10.34 (s, 1 H), 12.69 (br. 5., 1 H)

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 6.78 - 8.16 (m, 14 H), 8.53
(s, 1 H), 10.63 (s, 1 H), 12.69 (br. s.,
1 H)

"H NMR (600 MHz, DMSO-d6) 3.81
(s, 3 H), 4.17 (s, 2 H), 6.72 (4, J=15.6
Hz, 1 H), 7.00 - 7.04 (m, 2 H), 7.57 -
8.15 (m, 9 H), 8.53 (s, 1 H), 10.55 (s,
1H), 12.62 (br.s., | H)

(@] %zo <
3

s
HEBI8 1

o o

-

81 /U\

0
2 | J_
*

I
o}
o]
*

83

d=o

*
*

84

*
*

S EIICICATAGE,
;

- |
)

(4]

'"H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.14 - 8.39 (m, 13 H), 8.54
(s, 1 H), 10.12 (s, 1 H), 11.79 - 11.88
(m, 1 H), 12.70 (br. 5., 1 H)

d=o

85

"H NMR (600 MHz, DMSO-d6) 4.12
(s, 2 H), 7.69 - 8.35 (m, 12 H), 8.53
(s, 1 H),9.57 (s, 1 H), 11.22 (s, 1 H)

Y=o

86

*
*

'H NMR (600 MHz, DMSO-d6) 4.07
(s, 2 H), 4.77 (s, 2 H), 7.00 - 8.20 (m,
12 H), 8.49 (s, 1 H), 10.55 (s, 1 H)

87

Y=o

"H NMR (600 MHz, DMSO-46) 4.18
(s, 2 H), 7.44 - 8.45 (m, 12 H), 8.55
(s, 1 H), 8.67 (s, 1 H), 10.74 (s, 1 H),
12.70 (br. s., 1 H)

88

* *
>:O

*

'H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 6.85 - 6.90 (m, 2 H), 7.68 -
8.16 (m, 10 H), 8.53 (s, 1 H), 10.19
(br. 5., 1 H), 10.38 (s, 1 H), 12.69 (br.
5., 1 H)

i3
AVl

H=o
\ /

*
*

89

I




0 * %
(m

(s
I

m HO
4.17 (s,

90 | HNVR (600 MHz, DVSO-d6) 1.54 -1.66 (in,
4 H, 2 H, 6.71 - 6.75 (n, 1 H),
1 H), 10.01 (hr. s, 1 H), 12.66 (br. s., 1 H 91 0-K
NVR (600 MHz, DVBO-d6 ) 4.18 (s, 2 H, 7.57 - 8.16 (n,
, 10.84 (hr. s, 1 11), 12.67(% W | H) 92 0( *
H NMR (600 MHz, DMSO d6) 4,18 2 H, 7.23 - 8.17 (n,

167 (hr. s, 1 H), 12.02 (hr. s, 1 H), 12. 67 (br. s., 1 H 93
0(* 00 Lrhe H 11l NWR (600 MHz, DMBO-d6) 4.19 (s, 2 H), 7.71 -8.68 (m
1511) 11Tatde (9] s, 1 H), 12.68 (hr. s., 1 H 94 OK* alb ill NVR (600
MHz, DMSO-d6) 1.75 (m 4 H), 2.43 - 2,47 (m 2 11), 2.53 - 2.57 On,
2 H), 4.1 Xénsnle 6.89v(in,|l H),R7.67 | 8. 15IKMR (8pdd)). 8.52 (s,

4 H, 2.17 -
7.68- 8.15 (m 8 H),
O 4e-Thr.
17 H),
HO ----,
12 H), 855

-L-
8 55

t
2. 29

8 52 (s,
HO O IH
(s, 1H
441 C |
(s, 1 H)

0
1

1H,

9.9

(s,

90

65 -
KI)
1H,
Q

>:

*
*

"H NMR (600 MHz, DMSO-d6) 1.54
- 1.66 (m, 4 H), 2.17 - 2.29 (m, 4 H),
4.17 (s, 2 H), 6.71 - 6.75 (m, 1 H),
7.68 - 8.15 (m, 8 H), 8.52 (s, 1 H),
10.01 (br. s, 1 H), 12.66 (br. s., | H)

a1

"

I
o]
*

X

'"H NMR (600 MHz, DMSO-d6 )4.18
(s, 2H), 7.57 - 8.16 (m, 17 H), 8.55
(s, 1 H), 10.84 (br. s, 1 H), 12.67 (br.
s., | H)

92

Yo

L.

I

"H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.23 - 8.17 (m, 12 H), 8.55
(s, 1 H), 10.67 (br. s, 1 H), 12.02 (br.
s, 1 H), 12.67 (br. s., 1 H)

93

|

*
*

L.

'H NMR (600 MHz, DMSO-d6) 4.19
(s, 2H), 7.71 - 8.68 (m, 15 H), 11.13
(br. s, 1 H), 12.68 (br. s., 1 H)

94

d—o

X

X
O
*

'H NMR (600 MHz, DMSO-d6 }1.65
- 1.75 (m, 4 H), 2.43 - 2.47 (m, 2 H),
2.53-2.57 (m, 2 H), 4.16 (5, 2 H),
6.87 - 6.89 (m, 1 H), 7.67 - 8.15 (m, 8
H), 8.52 (s, 1 H),9.92 (s, 1 H), 11.25
(s, 1 H)

95

Ho

*
*

L.

x

"H NMR (600 MHz, DMSO-d6) 4.16
(s, 2H), 7.22 - 7.25 (m, 1 H), 7.69 -
8.54 (m, 12 H), 10.22 (s, 1 H), 12.34 -
12.37 (m, 1 H), 12.71 (br. 5., L H)

96

Ho

L.

Ja

"H NMR (600 MHz, DMSO-d6) 3.78
(s, 3H), 4.15 (s, 2 H), 6.88 - 8.18 (m,
12 H), 8.53 (s, 1 H), 10.55 (s, 1 H),
11.68 (s, 1 H), 12.72 (br. 5., 1 H)

97

{.

"H NMR (600 MHz, DMSO-d6) 4.17
(s, 2 H), 7.68 - 8.15 (m, 10 H), 8.53
(s, 1 H), 10.24 (br. 5., 1 H), 12.66 (br.
s., 1 H), 12.71 (br. s, 1 H)

98

* *
o} >=O

>:

*
*

x
@)
*

'"H NMR (600 MHz, DMSO-d6 ) 4.18
(s, 2 H), 7.70 - 8.36 (m, 10 H), 8.55
(s, 1 H),9.48 - 9.51 (m, 1 H), 1146
(br. s, 1 H), 12.67 (br. s., 1 H)

89

d=o

Slelps|8 8 888 pf

I
o]
*

o

"H NMR (600 MHz, DMSO-d6 ) 2.42
(s, 3 H), 4.18 (s, 2 H), 7.52 - 8.16 (m,
11 H), 8.54 (s, 1 H), 10.65 (br. s, 1
H), 12.67 (br. s., 1 H)




95 0( * |/ 1H NMR (600 MHz, DMBO-d6) 4.16 (s, 2 H), 7.22 -7.25 (m 1 H),
7.69 - 8.54 (m 1211), 10.22 (s, 1 H), 12.34 - 12.37 (m 1 H), 12.71 (hr.

s., 1H 960 *---" * HO 411 Me Il NWVR (600 Miz, DMVBO-d6) 3.78 (s, 3
H, 4.15 (s, 211), 6.88 - 8.18 (m 12 H), 8.53 (s, 1 H), 10.55 (s, 1 H),
11.68 (s, 1 Hy, 1172 (hr. s., 1 H 97 5 *-..... r-...,* HO \ IHNVR (600

MHz, DMVBO-d6) 4.17 (s, 2 H. 7.68 - 8.15 (in, 10 H. 8.53 (s, 1 11), 10.24
(hr. s., b4y, 12.66 (hr. s., 1 11), 12.71 (hr. s., 1 H 98 0( 0 *TheL* H
27. | VR (600 Mz, DVMSO-d6 ) 4.18 (s, 2 H), 7.70 - 8.36 (m 10 H),
8. 55 (s, [IatHi” 48 -9.51 (n, 1 H), 11.46 (hr. s, 111), 12.67 (br. s., 1 H)
OH Cd 40 Me 11N (600 z,. DMBO-d6 ) 2.42 (s, 3 11). 4.18 (s, 2H), 7.52
- 8.16 (nExarbleH) ,X8./54 (5, 1/H), ¥10.65% (hrR's, 1{H), IANVR{pom)S., L H)
49 [0161]; Tabl p 1-11] 'H NMR (600 MHz, DMSO-d6) 2.23
0 «\Ni '\@0“8 (5,3 H), 3.89 (s, 3 H), 4.18 (s, 2 H),

y 7.29 - 8.16 (m, 11 H), 8.54 (s, 1 H),

100 /U\
Me 10.53 (br. s, 1 H), 12.68 (br. 5., 1 H)

* *

"H NMR (600 MHz, DMSO-46) 2.30
(s,3H),2.32 (s, 3 H), 4.18 (5, 2 H),
7.29 - 8.16 (m, 11 H), 8.54 (s, 1 H),
10.52 (br. s, 1 H), 12.67 (br. 5., 1 H)

@

101

*
>’:O

*

a

"H NMR (600 MHz, DMSO-46) 2.46
(s,3 H), 4.18 (s, 2 H), 7.33 - 8.56 (m,
13 H), 10.86 (br. s, 1 H), 12.68 (br. .,
1H)

102

*
>:O
*
@

'H NMR (600 MHz, DMSO-d6) 2.34
-2.39 (m, 6 H), 4.17 (s, 2 H), 7.23 -
8.16 (m, 11 H), 8.54 (s, 1 H), 10.56
(br. s, 1 H), 12.71 (br. 5., 1 H)

[

103

=0

gieaiedre, Q
I§EO
5|8

Vo
/
S

*

*
=
®

'H NMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.70 - 9.19 (m, 15 H), 12.71
. (br. s, 1 H), 13.53 (s, | H)

O
\ 7/

104

%

o] 'HNMR (600 MHz, DMSO-d6) 4.15
(s, 2 H), 7.69 - 9.28 (m, 14 H), 11.22
(br. s, 1 H)

"H NMR (600 MHz, DMSO0-d6) 3.85
(s, 3 H), 3.85 (5, 3 H), 4.15 (5, 2 H),
7.08 - 8.17 (m, 11 H), 8.53 (s, 1 H),
10.46 (br. s, 1 H), 12.74 (br. 5., 1 H)

[
J
>:

105

o
\
\

106

d=o

J
-

*
*

21818181313
Ij;:o
;cz

J
-
£
@

"H NMR (600 MHz, DMSO-d6) 2.43
(s, 3 H), 4.17 (s, 2 H), 7.58 - 8.16 (m,
11 H),8.53 (s, 1 H), 10.66 (br. s, 1
H), 12.71(br. 5., 1 H)

"H NMR (600 MHz, DMSO-d6) 3.95
(s, 3 H), 4.16 (s, 2 H), 7.29 - 8.17 (m,
11 H),8.53 (s, 1 H), 10.56 (br. s, 1 H)

107

(o]
Q

<
)~
2

108
Me

*

- |

"HNMR (600 MHz, DMSO-d6) 4.18
(s, 2 H), 7.53 (br. s, 2 H), 7.70 - 8.16
(m, 12 H), 8.54 (5, 1 H), 10.81 (br. s,
1 H), 12.67 (br. s., 1 H)

109

f O
*
O\\
O//
P4
s

*
*

'"H NMR (600 MHz, DMSO-d6) 0.99
(t, 3=7.3 Hz, 3 H), 1.72 - 1.80 (m, 2
H), 4.03 (t, J=6.4 Hz, 2 H), 4.16 (s, 2
H), 7.05 - 8.17 (m, 12 H), 8.53 (s, 1

£ 23

H), 10.47 (br. s, 1 H)
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.

*




Exanple X Z V 11-1NVR dm 100 o( 4/* O H* Me e tH NWVR (600 MHz, DMSO d6)

2.23 (s, 3 H), 3.89 (s, 3 H, 4.18 (s, 2 H), 7.29 - 8.16 (in, 11 H), 8.54
(s, | 11), 10.53 (hr. s, 1 11), 12.68 (hr. s., 1 H 101 0 ** ** 0 Me 110
H NMR (600 MHz, DVBO-d6) 2.30 (s, 3 H), 2.32 (s, 3 14), 4.18 (s, 2 If),
7.29 - 8.16 (m 11 H), 8.54 (s, 111) .52 (hr. s, I H, 12.67 (br. s., 1
H 102 10 0 *TheiLN- H. B 11 NWR (600 Mz, DVMSO-d6) 2.46 (s, 3 H), 4.18
(s, 2 H,[of6233 - 8.56 (m 13 H), 10.86 (hr. s, 1 H, 12.68 (hr. s., 1 H
103 0-( 10* O 4e N N* e Me H In NVR (600 MHz, DVBO-d6) 2.34 - 2.39 (m 6
H, 4.17 [@bledid) 7.23 - 8.16 (in, 11 H, 8.54 (s, 1 H, 10.56 (hr. s,
in), 12.71 (hr. s., 111) 104 le OO H Op ...,,L. | A* eRN,...- |
Example X A Y R' 'HNMR {d ppm)
o "H NMR (600 MHz, DMSO-d6) 1.32
0 (s, 9 H), 4.17 (s, 2 H), 7.54 - 8.16 (m,
m )j\ @\ *\N/U\ V\©\K~4 12 H), 8.54 (s, 1 H), 10.57 (br. s, 1
¥ x ¥ H * e [HD), 12.70 (br. 5., 1 H)
o 'H NMR (600 MHz, DMSO-d6) 4.19
112 ) '\©\ /U\ (s, 2 H), 7.70 - 9.39 (m, 15 H), 11.00
)J\ y *\NH . (br. s, 1 H), 12.68 (br. 5., 1 H)
* *
o) "H NMR (600 MHz, DMSO-d6) 4.19
113 o) ~\©\ N (s,2H),7.70- 9.51 (m, 15 H), 11.14
*/U\* . *\”/k* Nl P (br. s, 1 H), 12.69 (br. s., 1 H)
"H NMR (600 MHz, DMSO-d6) 1.20
0 o - 1.49 (m, 5 H), 1.68 - 1.74 (m, 1 H),
114 )J\ «\©\ /[J\ 1.77 - 1.83 (m, 4 H), 2.58 - 2.63 (m, |
¥ x S B Vi H), 4.16 (s, 2 H), 7.36 - 8.15 (m, 12
H H), 8.53 (s, 1 H), 10.55 (br. s, 1 H)
o 'H NMR (600 MHz, DMSO-d6) 1.30
0 e | J=6.0Hz, 6 H), 4.16 (s, 2 H), 4.71
115 )J\ "\©\ *\N)J\* N@\OJ\ -4.79 (m, 1 H), 7.02 - 8.16 (m, 12 H),
£ x * H Me 1853 (s, 1 H), 10.46 (br. s, 1 H)
"H NMR (600 MEz, DMSO-d6) 4.17
o o) (s,2 H), 7.12- 7.14 (m, 1 H), 7.70 -
116 /U\ N@\ *\N/U\ m 8.16 (m, 11 H), 8.34 - 8.35 (m, 1 H),
& x N 8.54 (s, 1 H), 10.69 (s, 1 H), 12.72
* (br. 5., 1 H)
o "H NMR (600 MHz, DMSO-d6) 4.18
0 (s, 2 H), 7.70 - 9.10 (m, 14 H), 11.02
117
*/U\* ‘\©\* *\H )J\* '\CE:; (s, 1 H), 12.70 (br. s., 1 H)
) 1 'H NMR (600 MHz, DMSO-d6) 3.95
0 (s, 2 H), 7.64 - 8.26 (m, 9 H), 8.47 (s,
18 /U\ '\©\ *\N/U\* N@i 1 H), 11.06 (br. 5., 1 H)
* * % H F
o s 'H NMR (600 MHz, DMSO-d6) 4.18
o) (s, 2 H), 7.46 - 8.56 (m, 14 H), 10.90
119 )J\ '\©\* *\NH/U\* NE@ (br. s, 1 H), 12.71 (br. s., 1 H)
% *
Ve 'H NMR (600 MHz, DMSO-d6) 0.82
0 v@\ j\ -0.88 (m, 3 H), 1.24 - 1.33 (m, 6 H),
120 1.57 - 1.63 (m, 2 H), 2.63 - 2.69 (m, 2
*/U\* . *\NH « \Qb H), 4.17 (s, 2 H), 7.34 - 8.16 (m, 12
H), 8.53 (s, 1 H), 10.56 (s, 1 H)
o) 'H NMR (600 MHz, DMSO-d6) 4.18
121 o T I N 6 2H), 702866 m, 14 1), 10.71
PS LA *\NH/\* N=C Y lr.s, 1 H), 1267 (or.5, 1 H)
* * * p—




A 4 --n-- "kz, non |H NVR (600 M-z, DMSO- d6)

4.18 (s, 2H) 7.70 - 9.19 (m 15 H), 12.71 (hr. a, 1 H), 13.53 (s, 1 H)
Il NVR (600 MHz, DMBO-d6) 4.15 (s, 2 H), 7.69 - 9.28 (m 1411), 11.22 (br.

s, 1 H 105 106 o( ** O H*,. -" Owve Ome | FINVR (600 MHz, DMB046) 3.85
(s, 3 H, 3.85 (s, 3 H, 4.15 (s, 2 H), - 8.17 (n, 11 H), 8.53 (s,
11-1), 10.46 (hr. s, | H, 12.74 (hr. 8' 111) 107 O 1- e ill 111 NMWR
(600 M—Iz[ Od6) 2.43 (s, 3 H), 4.17 (s, 2 11), 7.58 - 8.16 (m 11 H),
8.53 (s, , 10.66 (hr. s, 1 H, 12.71.(br. s., | 11) 108 o O*-...,NH
ove |11 rﬂme(lﬁbﬁw DVBO-d6) 3.95 (s, 3 H), 4.16 (s, 2 H), 729 8. 17
(in, 11H) 8.53 (s, 1 H), 10.56 (hr. s, 11i) 109 o( 11* 112$ c, 00
I x DVEO#6) 7 I8 S, ¥ H, &7 53 (1 //U-8.16
(m 12 F&wa, T 1231_), LG.Biﬂ(ill S | s uﬁ‘Nl\’fk(I? -, S%— i 110 0

(s,2H), 7.08 - 8.17 (m, 12 H), 8.54
(s, 1 H), 10.63 (br. s, 1 H), 11.92 (br.
s, 1 H), 12.67 (br. 5., 1 H)

;x

0
0
122 U *\N/“\
)J\ a *
o Me "HNMR (600 MHz, DMSO-d6) 4.03

0 (s,3H),4.18 (s, 2 H), 7.12 - 8.16 (m,
123 /U\ x\N/k l 13 H), 8.55 (s, 1 H), 10.69 (br. s, 1
* * * H), 12.68 (br. s., 1 H)

H
o) 'H NMR (600 MHz, DMSO-d6) 4.18
124 0 *\N)J\ | Ny (s, 2 H), 7.69 - 9.60 (m, 14 H), 11.22
*/U\* N * AN |br.s, 1H), 1268 (br. s, 1 H)
o "H NMR (600 MHz, DMSO-d6 ) 2.33
(s, 3 H), 4.17 (s, 2 H), 7.69 - 8.16 (m,
y 8 H), 8.54 (s, 1 H), 11.34 (br. s, 1 H),

12.71 (br.s., 1 H)

F
F
o "HNMR (600 MHz, DMSO-d6) 3.74
\
H

- 3.85 (m, 4 H), 7.56 - 8.43 (m, 14 H),
10.56 (s, 1 H), 10.93 (s, 1 H)

SN
SN
SN

126 f
AN

[0164]
[Example 127]
5 -di I 1Jami henyl)carb i inoli 1}acetic acid

(1) The same procedure as used in Example 1-(2) was carried out using [3-

(cyanomethyl)phenyl]carbamic acid 1,1-dimethylethyl ester (2.32 g) to give methyl 1-({3-[(tert-
butoxycarbonyl)aminolphenyl}carbonyl)isoquinoline-4-carboxylate (3.59 g) as a pale yellow
amorphous substance.

10 'HNMR (600 MHz, CHLOROFORM-d) d ppm 1.49 (s, 9 H), 4.07 (s, 3 H), 6.58 (br. s, 1 H),
7.36 -8.16 (m, 7 H), 899 -9.04 (m, 1 H), 9.19(s, 1 H)
[0165]

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

compound (3.59 g) obtained in Example 127-(1) to give 1-({3-{(tert-

15 butoxycarbonyl)amino]phenyl}carbonyl)isoquinoline-4-carboxylic acid (3.46 g) as a pale yellow
amorphous substance.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.49 (s, 9 H), 6.79 (br. 5., 1 H), 7.39 - 8.18 (m, 7
H), 9.09-9.13 (m, 1 H), 9.35(s, l H)



""N* Hel 1H NWR (600 MHz, DMBO-d6) 0.99 (t, J=7.3 Hz, 311), 1.72 - 1.80

se

(m 2 (t, J=6A Hz, 2 H), 4.16 (s, 2 H), 7.05- 8.17 (n, 12 H), 8.53
(s, 1 H, 10.47 (hr. 8,1 I1) 50 [0162] [Table 1-12] Exanple X Z Y IH NAIR
(d ppm O( 11 O H* e me Me IH NMVR (600 MHz, DMBO-d6) 132 (s, 9 H), 4.17
(s, 2 H, 7.54 -8.16 (m 12 H), 8.54 (s, 1 H, 10.57 (hr. s, 1 H), 12.70
(hr. s., 1 H 112 0-K 5 0 H* 00 1HNVR {600 Mz, DVBO- d6 ) 4.19 (s, 2 11),
7.70 - ca[gbs(gin 1511), 11.00 (hr. s, 1 H), 12.68 (hr. s., 1 H 1131 0( Ili
ol -..." | INVR (600 MHz, DMVBO-d6) 4.19 (s, 2 H, 7.70 - 9.51 (m 15 H),

11. 14 (br. s, 111)}3) TR .s&Be procedus as ujet in) Example( -(4) @avkggied ogtusiggthe | H NVR ( 600
Ay s AU
H), 10. 5%ufdsycartepylaniinophkdy}@rbodylfisoquikptin-Hyljasetate (1.03 g) as a pale yellow solid.
5 'HNMR (600 MHz, CHLOROFORM-d) d ppm 1.50 (s, 9 H), 3.73 (s, 3 H), 4.11 (s, 2 H), 6.56
(br. s., 1 H), 740 (s, 8 H), 8.51 (s, 1 H)
[0167]

(4) The same procedure as used in Example 2-(1) was carried out using the

compound (1.03 g) obtained in Example 127-(3) to give methyl{1-{(3-

10 aminophenyl)carbonyl]isoquinolin-4-yl}acetate (534 mg) as a yellow solid.
TH NMR (600 MHz, CHLOROFORM-d) d ppm 3.73 (s, 3 H), 3.79 (br. 5., 2 H), 4.10 (s, 2 H),
6.84 - 8.21 (m, 8 H), 8.51 (s, 1 H)
[0168]

(5) The same procedure as used in Example 2-(2) was carried out using the

15 compound (320 mg) obtained in Example 127-(4) and 3,4-dichlorobenzoy! chloride to give
methyl{1-[(3-{[(3,4-dichlorophenyl)carbonyl]amino} phenyl)carbonyllisoquinolin-4-yl }acetate
(438 mg) as a pale yellow amorphous substance.
'"H NMR (600 MHz, CHLOROFORM-d) d ppm 3.75 (s, 3 H), 4.08 (s, 2 H), 7.33 - 8.43 (m, 12
H), 8.45 (s, 1 H)

20 [0169]

(6) The same procedure as used in Example 2-(3) was carried out using the
compound (438 mg) obtained in Example 127-(5) to give the titled compound (178 mg) as a pale
yellow solid.

[0170]

25 [Example 128]
{1-[(4-{[(3.4-dichlorophenyl)carbonyl](methyl)amino } phenyl)carbonyl]isoquinolin-4-yl }acetic
acid

To a suspension of sodium hydride (48 mg, oiliness: 60%) in tetrahydrofuran (4
ml), the compound (190 mg) obtained in Example 2-(3) was added in an ice bath, and the

30 mixture was stirred at room temperature for one hour. To the reaction solution, iodomethane
(0.5 ml) was added, and the mixed solution was stirred at room temperature for three hours. To
the solution, 2 N aqueous hydrochloric acid solution was added, followed by extraction with
ethyl acetate. The organic layer was washed with a saturated saline solution, dried over

anhydrous magnesium sulfate, and then evaporated under reduced pressure to remove the



| HNVR (600 M-z, DMBO-d6) 1.30 (d, J=6.0 Hz, 6 H), 4.16 (s, 2 H 4.71 -4.79
(m 111), 7.02 -8.16 (m 1211), 8.53 (s, 1 H), 10.46 (hr. s, 1 H 11 6 o-K
*%x 0 *--.14..,-", 1i* . 111NVR (600 MHz, DMBO-d6) 4.17 (s, 2 11), 7.12 -

14 (m 1 11), 7.70 -11 8.16 (m 11 H), 8.34 - 8.35 (m 1 H), 8.54 (s, 1

7.
H), 10.69 (s, 1 11), 12.72 (hr. s., 1 11) 117 o ** 5 | H NMR (600 Mz,

DVSO- d6)
s., 1 11)

(m 9 H,
(600 MHz,
12.71 (hr
LT NVR (
1.63 (m
8. 53 (g,

10

15

20

25

30

4.18 (s, 2 H), 7.70 -9.10 (m >i4H), 11.02 (s, 1 11), 12/0 (hr.

18 O IS.AH N 6 - ; ) 64 - 8.26
sofyti e It MR ol Moy oG Bgdh e iyl 35 7 R
THeBCpAS} wds A8rddsind Aridd)tp give 6 titleBcoB@ofnm (6Q 4ig)) as al@logess@hlid. s, 1 H),

! N.-~..* Hal

«, 1 H) 120 0 .., ,"..... S O B
53!

M-z, DMBO-d6) 0.82 -0.88 (m 3 H), 1.24 - 133 (m 611), 1.57 -
[Bxdfhple 293 - 2.69 (in, 2 H), 4.17 (s, 211), 7.34- 8.16(m 12 H),

{ [-||_9( -1 |(31<9di§l§orgpsheny]1)smforlyl ]grlninlo}plhlenyilcarbonyllgoquinolin-4-yl tacetic acid

(1) To a solution of the compound (320 mg) obtained in Example 2~(1) in pyridine
(5 ml), 3,4-dichlorobenzenesulfonyl chloride (368 mg) was added in an ice bath, and the mixed
solution was stirred at room temperature for one hour. Furthermore, 3,4-
dichlorobenzenesulfonyl chloride (368 mg) was added thereto, and the resulting solution was
stirred at room temperature for one hour. Ethyl acetate was added, the resulting solution was
washed with water, and then washed with a saturated saline solution. ' 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 / chloroform = 0 to 40%) to give methyl {1-[(4-{[(3,4-
dichlorophenyl)sulfonyl]amino } phenyl)carbonyl}isoquinolin-4-yl}acetate (207 mg) as a pale
yellow amorphous substance.
TH NMR (600 MHz, CHLOROFORM-d) d ppm 3.73 (s, 3 H), 4.11 (s, 2 H), 7.11 - 8.24 (m, 12
H), 8.49 (s, 1 H)
[0172]

(2) The same procedure as used in Example 2-(3) was carried out using the
compound (207 mg) obtained in Example 129-(1) to give the titled compound (24 mg) as a
colorless solid.
[0173]
[Example 130]

1-[(4-{[(3.4-dichlorophenyl)carbamoyl]amino } phenyl)carbonyljisoquinolin-4-yl } acetic acid

(1) To a solution of the compound (320 mg) obtained in Example 2-(1) in N,N-
dimethylformamide (3 ml), a solution of 3,4-dichlorophenyl isocyanate (282 mg) in N,N-
dimethylformamide (2 ml) was added in an ice bath. The mixed solution was stirred at room
temperature for one hour. To the resulting solution, ethyl acetate was added, and the resulting
solution was washed with water, and then washed with a saturated saline solution. 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 / chloroform = 0 to 70%) to give methyl {1-[(4-{[(3,4-
dichlorophenyl)carbamoyl]amino } phenyl)carbonyl]isoquinolin-4-yl}acetate (287 mg) as a



111* ."---\,- *K N IHNWR (600 MHz, DMSO-d6) 4.18 (s, 2 H), 7.02 -8.66 (m

14 H, 10.71 (br. s, 1 11), 12.67 (br. s., 1 11) - 51 [0163]

[ Tabl e 1-13] Exanpl e [1-1 NVRd e nu 122 o-( ** 0 Sr?/ \* HHS F HNWR

(600 MHz, DVMSO-d6) 4.18 (s, 211), 7 08 -8.17 (m 12 H), 8.54 (s, 1 H),

10.63 (hr. s, 1 H, 11.92 (hr. s, 12.67 (hr. s., 1 H 123 0 01 o e S

| HNVR (600 MHz, DMSO-d6) 4.03 (s, 3 11)54 4.18 (s, 2 H, 7.12- 8.16 (m

1311), 8 c‘éﬁ,rlgs%,sol;ld H, 10.69 (hr. s, , 12.68 (br. s., 1 H 1241 4* 0

Vb1 I;INMR(6OOM}IZ DMSO-d¢) d ppm 3.67 (s, 3 H), 429 (s, 2H), 7.33 - 8.15 (m, 11 H), 8.54 (s,
1H),9.19 (br. s, 1 H), 9.42 (br. 5., L H)

[0174]

5 (2) The same procedure as used in Example 2-(3) was carried out using the
compound (287 mg) obtained in Example 130-(1) to give the titled compound (248 mg) as a
yellow solid.

[0175]
[Example 131]
10 (1-{[4-({[(3.4-dichlorobenzyl)oxylcarbonyl }amino)phenyl]carbonyl}isoquinolin-4-yl)acetic acid
(1) To a solution of the compound (320 mg) obtained in Example 2-(1) in
chloroform (5 ml), pyridine (0.324 ml) and phenyl chloroformate (0.189 ml) were added in an
ice bath, and the mixed solution was stirred at room temperature for one hour. The resulting
solution was evaporated under reduced pressure to remove the solvent to give methyl [1-({4-

15  [(phenoxycarbonyl)amino]phenyl}carbonyl)isoquinolin-4-yljacetate (440 mg) as a brownish-
colored oily substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.73 (s, 3 H), 4.11 (s, 2 H), 7.13 - 8.23 (m, 14
H), 8.52 (s, 1 H)
[0176]

20 (2) To a solution of the compound (440 mg) obtained in Example 131-(1) in
tetrahydrofuran (10 ml), 3,4-dichlorobenzyl alcohol (354 mg) and N,N-diisopropyl ethyl amine
(0.680 ml) were added, and the mixed solution was refluxed for eight hours. Furthermore, 3,4~
dichlorobenzyl alcohol (354 mg) wés added thereto, and the resulting solution was refluxed for
eight hours. The solution was returned to room temperature, and ethyl acetate was added

25 thereto. The resulting solution was washed with water, and then washed with a saturated saline
solution. 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 = 0 to 50%) to give methyl
(1-{[4-({[(3,4-dichlorobenzyl)oxy]carbonyl }amino)phenyl]carbonyl }isoquinolin-4-yl) acetate

30 (280 mg) as a pale yellow amorphous substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.73 (s, 3 H), 4.11 (s, 2 H), 5.15 (5, 2 H), 6.99
(br. s, 1 H), 7.20 - 8.25 (m, 11 H), 8.51 (s, 1 H)
[0177]

(3) The same procedure as used in Example 2-(3) was carried out using the



H...-R1l,.--,..-N"H NW (600 MHz, DMS0-d6) 4.18 (s, 2 H, 7.69 - 9.60 (m

1411), 11.22 (br. s, 1 H, 12.68 (br. s., 1 H 1251 SI 0 -* HF 0 1H NWR

(600 MHz, DMSO-d6) 2.33 (s, 3 H, 4.17 (s, 2 H, 7.69 - 8.16 (m 8 H 8.54

(s, 1 H, 11.34 (hr. s, 1 H, 12.71 (hr. s., 1 H 1213 o | R NMR (600

MHz, DVBO d6) 3,74 -3.85 (m 411), 7. 565- 8.43 (m 1411), 10.56 (s, 1 H),

10.93 (s, 1 H [0164] [Exanple 127] 5 {14(3 f

(3, 4-di C&%B%QW&%}%&%H‘}H Eampmqlwiamargrs@rhb%yd édn%ggw 09 Ihgw& apabacetic

aci d (1 sane procedure as used anple 1-(2) was

carried afllowselidg [3- (cyanonet hyl)phenyl]carbanic acid 1, 1-di met hyl et hyl

ester (2. %,9_ ) to give nethyl

1-({3-[(tert but oxycar bonyDam no] phenyl } car bonyf | i soqui nol i ne-4-car boxyl ate

(3.59 g) [@g&@lpéﬂ% yeI | ow anor phous substance. 10 | HNVR (600 MHz,

CHL isChunrliA-BIy1} aSetic aélidH) /. 36-

8.16(m

same procedure as Ui@@aﬁ

(3.59 9) ! Sldlhe phx lution

but oxycartg(g&nh?iiﬂagl?nann(g gg&ﬁ%&%ﬁ%ﬁ{/y@qlgﬁ(gﬁgzgﬂ)llvr]l%{aégldégaflgoxyI i ?:d Sé’c“.té’ (3.46 9)

as a pal ewqrsetntrcdmtéﬁ%}ﬁghﬁ‘tﬁshogubs"fmbltwm HRVRIU(TBO 00 1ok ternglefa@REFORIYID) d ppm

1 49 (s, (m 1
o\ 36 alepafpdilalylag Che eslting bt ey Tty dnBPena Belfainendd (T,

Ex anplie la s(am)atemhmphmad diht orgsnin Gryeriveas doM&n@W@OW@pem sulfateglaridn

Exanpl e 127-

met hyl [ 1- ik ({82[ ﬁ’?rgéuc(e:d ssure M ho ‘hﬁé"r%§ ca (r)er??lrt)lfl %ra%ﬁ o u|Ctn % yl ] acet at

e (1.03 gurifisd blquhm stmddlawgramy {reutrd GH fiM=siiGQR], MethandHEIBROBORM (P d ppm

150(5 4.11 (s, 2 H, 6.56 (hr. s., 1 H), 7.40 (s, 8
, 8.51 5?/§)H2>§1Vﬁ|)meﬁgg§l7(j(§{m * (4) The sane procedure as used in

Exarrpl e 2dm§}ﬂx)romzy1)ca1bam@d]amuto}pt&nyig:atbbeylhmqpiwlw-yl]} aGQatg {233 Intgh hseewhld N

Exarrpﬁ 1‘&%”0 give methyl{1-[(3- 10

ani nophRer$iS%¥ & onyt hsoqui nol i n-4-yl | acetate (534 my) as a yel | ow sol i d.

NI\/R (600 THHEMRCHHOOROE GRMS ) deYid prypmn8 86 733 13,423 -M)34 (8, F8),(T08.(bsss., 1 B),A)27 4. 10

1 0168 5) Th
sarre pr oced l?@é%ﬁléjsé((f&*gx%bé er(H(ﬁ) vvasH)caEri ed] out using the (15) ©

conpound [0B2) ng) obtained in Exanple |27- (4) and 3, 4- di chl or obenzoyl

chloride to give [ di c phe n on am no

} phenyl ) car bonyl | @)EK? %Bllelph’ d‘ﬂ/‘iﬂs u%t%de’flgf%m 2359) Sc ‘E&F&e{g{/&r | ow

anor prOUSc b&tdé(mzemg)]obtalnemm)(aﬁﬁfb Wl)t@lgﬂymmmpodnmﬂm&) (s, 3 H,

4.08 (s, I—Q] | 33 -8.43 (m 12 H), 8.45 (s, 1 1T) 20 [0169]

(6) The §’§H‘é f)‘?ﬁlcedure as used in Exanple 2-(3) was carried out using the

conpound [6#&§ ny) obtained in Exanple 127-(5) to give the titled conpound

(178 nmg) as a pale yellow solid. [0170] 25 [Exanmple 128] { 1 df

4-{113, 4- (Grampl g?%"ghenyl kar bonyl | ( met hyl ) am nol nhenyncar bonyl | i sor m nol i n- 4-
yll acetifg- ({zagsd dichlorobenzyl)amino]phény® cSibS A GIRcINF 4-giQdktitackly dr i de (48 ny,

oi liness: 60% rah drofitran t he conp bt ai ned
in Ex&fple 2- (3) V\QE %f‘oi“r‘?fﬁ‘ﬁci”@é “8311(#0%8“9‘&8 ?ﬁxﬁinﬁlte?l %ﬁstl rred
at room t(ﬁﬁ&ﬁrlﬁwmd&% mONe4ARHIbrobd iyl BEmIRIATA2 ) aﬁ@bdxthsisﬂﬂl catbofi@e@Bhane
(0.5 M) was adde and the m xed sol ution V\%S ﬁ" E roomtenperature
for thred®®dtread d‘T‘é) apd,the giredisplgtion ‘?asl‘(leéﬁ‘ﬁ%f% Vﬁé‘@ﬂ‘ PERRO%C-4 sol uti on
was addedjicHi@bbeaxg @rowd@(m S wésrhdhtédttherabhahh tioeduind sollitién Wwdsgetiixed foayer was
washed with a saturated saline soluti ri ed over aanF/drous ma nesr um

sul fate, HHYOHhehh %ﬁ%ﬂ%&?'@ﬁo%ﬁﬁélﬂuf“égEfbréamrﬁ"r"@??&rr% apd e gihg\Asetpig@vas s o) vent .

To thegr egéd otk SRHEE AMeMGking SHIGIoR Yas VladiR wivh Svaftd eheictheraddhddn@td Xt ur e
was stirred. The precipitate was filtered and dried to give t l?attltled

conpound se@gptngsphr&ssolgnerb | ofhe gEganig &ﬂyprdx/as[d@rfd] qyer anhydrous magnesnum 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
50%) to give methyl [1-({4-[(3,4-dichlorobenzyl)amino]phenyl} carbonyl)isoquinolin-4-



[ Exanpl e 129] 5 (14(4-

{[ (3, 4-di chl orophenyGQsul f onyl ] am nol nhenyt) car bonyl | i soqui nol i n-4-yl}acetic
acid (1) To a solution of the conpound (320 ng) obtained in
Exanmple 2-(1) in pyridine (5 m), 3,4-dichlorobenzenesul fonyl chloride (368
ng) was added in an ice bath, and the pixed solution was stirred at room
tenperature for one hour. Furthermore, “3,4- dichlorobenzenesul fonyl

chl ori dengg‘é&t@@) mPRSS ﬁqq&ga&g@,ﬁ&g%s@g@ the resulting solution was 10

stirred at roomtemerature or one hour. Ethyl acetate was added, the

resul ti ngHMBYR($A9 PMER K PRI MEHD, 481?1(:5 P Hord 3Rkadte dmw? Bh 662sat ur at ed
sal i ne S%ldéd(hPQH)-E@ -Qrogqnl o 1py ey wvagpdri ed over anhydrous magnesium

sul fate evapor at ed under reducéd pressure to renmpve the solvent. The
resul ti ndobgrlhde product was purified by colum chromatography (neutral OH

E {pf‘( 25 ‘l{ '[ ((:g- ga 0 e s@REPBLRNre G QE A BLAbR 235 RadQifed bl HingendTel Dy

di chl or oshEPgHI4 (ﬁ%@siwbaaw wdixgmaley PI-cRtoeiHg/Ihe Fiseskpempeid{Smg) gsayeiat e (207

nmy) as ag @ e yell ow anorphous substance. 111 NVR (600 MHz, CHLOROFORM-d) d

ppm3.73 (s, 3 H, 4.11 (s, 2 11), 7.11- 8.24(m 12 H), 849(5 1 11)

[0172] 2(]5@128)2] The sane procedure as used in Exanple 2-(3) was carried out

using th Q{Weol;iﬁfj (207 ng) obtained in Exanple 129-0) to give the titled
24

conpound as a col orl ess soI i d [0173] [Exarrpl e 130] 25

{14(41‘{11 A= (8. R propenzi) , apoaBiRemyA] 3GeHe &dthv| | | soqui nol i n-4-y
1}ace ic acid 1) Th SJe)d % és L3R 190 %v?@ ARARAURAG: 320 D)
obtained in Exarrpl(e) 2“3’““?{ R S ¢ 91for(rfr;151m c:j)e - m), a soI ution of

3, 4-di chlnlﬁlwpﬂ@mﬁll Cyasdefﬂa%g)éo glzemethgl)l (Ao by phenyibparbeny Hispquiolig@4ni ) was
added in g, y‘faﬁf_ Eg) The m xed solution was stirred at room tenperature
ot

for one hour resulting solution, ethyl acetate was added, and the

resul ti ngHCB@/f%(ﬁOQtl\ﬂém %@depmﬁéﬁﬁ 3 0t (sehHnaShe 89812 B),
saturate algi S n er was dried over anhydrous
magneg% u%%ulgflggrg %ggggvgggr@tpggggggf ?%duced pressure to renove the

sol vent . [0188] resul ting crude product was purified by col um chromat ography

Ergflﬁl;{ ai 1C][_|( Zy?F ( 3&)' Th%@argeel!)rbcegﬁljg% uff ﬁltﬁzaﬁlp{e 1(-:(}35 %pga%emoﬁt &in%?he?o% to give
di chl or opbreporhy (a00aa wbiginpdimi Exatnpled Bd-() cagibo Mt i soqui nol i n-4-yl | acet at e

287 N 3.67
( ”‘9) n%jm %hgzyl)‘égb%h%ﬁ%@o%&g- % %yhc'édﬁq‘"jé’f)g)ys"é § QM?? &)@edgol gm( 007
1 H) 2(9 NA{HR(6OQM121DMSC|?-661)Mpm5(&3)(s'BH® 2.8ore7.po (m,e?ddi)r 272s8.056q 5iH), Exarrpl e
2-(3 h 287 bt d Ex I
130-(1) 887 g a BnEH ot BB BRI fg) as h vel low sol . [0L75)
[ Exanpl e[@i34] 10

1-(14- 3, 4-di chl b I H l'i n-
R e R A i By
obt ai ned compduxd (i 7ez) d4thined in Exhinple dBH(INtd §V¢Tin)3thylmllf[(43|| ne (0 324 m) and

pheny r of N an t he m xed
Do Fo Mo R R R R e R o s Aok S P T g

sol ut i on 'HaB/R AP M, CHLORGHRORM ) pp pr78 §s Q1D 3886%;93715)46 1M ke28Dloent to

gi ve net = el

[(phenoxgﬁy%xj%%ir??ﬁgfaﬁ@h@ﬁ?’g&ltg%rhﬁ)fi soqui nolin-4-yllacetate (440 ng) as
a browni gi18spl ored oily substance. 11-1 NVR (600 MHz, CHLO?O:O?M d) d ppm
3.73 (s, 3 1-1), 7.13 5 H [0176]
20(2) To a sol uti gﬁl%’fasf’wgmbgpﬁfb% H}?OV(‘WB@%ﬁé %ﬂ?"é’ilﬁéﬁam%eé %’Ine 131-(1) in
t et r afyd blﬂi)ﬂdfoaﬂﬂ (mﬁl)ﬁd s)oluuan 4f lchr@mnefoabwu wb nl) i @hlotof¢r340 m)waa added
N,N—diisg) P¥ hey h S, gq ‘éjadde andthgrrix%d sol ution
was refl B‘rané?gl?*?f ﬁ & Mixel 59 Htéqnﬁ‘éﬁsé““ 3 1008} ERPSHBBENZYP P Eohol (354
Eg) was mdﬁh d(l)ltvheﬁwe@ dro@%e'&ﬁ&&tc{j asy Ildelbag sl the nemmmutroagﬁaumﬂllea afthei ght
ours. The sol ution returned t mte at ur and et acetate was
added 25"ei5Edithen ngadr"@glﬁ SLaF“FFéedsséf rﬁ\ﬁé@‘?@lﬁ E‘ﬁas\ﬂéﬂf(gg",er and t hen
washed %ﬁﬂyd@umhgﬂeﬁmﬁdumé laﬁkﬁevaptiratbd oritler rEBGCe® p@asteo keyoRe theasiveliti ed over
anhydr ous nmagnesi um sul fate and evaporated under reduced pressure to renove
the solvent. The resulting crude product was purified by colum

chr omat ogr aphy (neutral OH type silica gel, ethyl acetate / n-hexane = 0 to
50% to give nethyl

(1-([4-({[(3, 4-di chl orobenzypoxy] car bonyl} am no) phenyl ] car bonyl }i soqui nol i n
-4-y1l) acetate 30 (280 ng) as a pal e yell ow anor phous substance. NVR
(600 MHz, CHLOROFORMd) d ppm 3.73 (s, 3 H), 4.11 (s, 2 H, 5.15 (s, 2 H,
6.99 (hr. s., 1 H, 7.20 - 8.25 (m 111-i), 8.51 (s, 1 H [0177] (3) The



[ Exanpl e 133]

[1- ({4-[ (3, 4-dichl orobenzyl | am nobhenyl } car bonypi soqui nol i n-4-yl]acetic
acid 25(1) To a solution of the conpound (180 ng) obtained in Exanple 2-0)
in NN dinethylformamde (6 m), 3,4-dichlorobenzyl brom de (162 ng) and
pot assi um carbonate (93 ng) were added.,and the m xed sol ution was refl uxed
for five hours. Furthernore, 3,4- dichlorobenzyl brom de (162 ng) was added

thereto, @Beshiigy &r@&lﬂr&duﬂﬁva%%hﬂﬁéd% cm&nrcﬁxfohmsgﬁpm;qrne@faeomwe silith

el,
resulting solution was returned room tenperature, t he et hy? acet at e
was 30 aderdigneld chlprefa Lﬂﬁoér@ ter&‘?ée g [Hgvdprurhenr) %gnmﬁ@ao #rth wat er
and t hen yasdge (16b ;n@)@sa%@nw@gmd saline solution. The organic | ayer Was
dried over anhydrous and_eyapor at ed under reduce

esi um sul

pressur e HOME ST DR A s P31 A e SHbBdLe SRRGHARDY 1 i ed by
coI urm5cl’yr31rr@t1@gﬁla1o1:1y g(mqytmgl OH type silica gel, ethyl acetate! n-hexane
=0to 500/? to give nethyl
[1- ({4- [([ 881 di chl or obenzypam no] phenyl I car bonypl soqui nolin-4- 56
yl]acetate (94 np) 5)611% aasohﬁﬁbrl @B’Vh@éﬂ?{[ GIQHQO@M u{ EiaMﬂleRS@anWq
DIV50016) d ppm3 ((s I-aw (1 6.62 -
6.66 (m dimgthylformapgde (Sgnipg.4 hlqebqqu bsvnucke slll TI)H)‘d pmsslf}n %(bzyaterﬂ@ sane
pr ocedur ‘?ng?%ve%b’%@&‘ed‘ %d@f@rﬂ&k@so?ut@h wWiRStirfe@hf $0ed f&%ur%ﬁx@g Etlc?j;ﬂ 2£APRHNd (94

nmy) obtainéd in Exanple 133-0) to give the titled conpound (53 ng) as a
yel | oW sehded the[r@q,ggq th[e Bs@ﬁm wlutign vaghgd with water and then washed with a saturate
[14{4 1( I p}g:a%ﬂ I yI ] acetic

Salfhe ShER" algge\{nemg&(;ége%% as uéﬂ e Qég}réh%%gfé i da 1-(2) was

car r| ed @mpowsqdnlgdenre wossseiexgrhovsyhagriobient( 2T@mregyltlrtg@ngte\p@dn@myl

1-[(4-nme 4

1HNMR (6 QR%%QWW@%&%%@&@ (Séh,ca g&ﬁ%&gfﬁ&g@@/ (“(élbicx '?ﬁk) “6. 91

- 6 98 ( Mm50%) t)givelsetiyl BR({4-[B. 4t dicllonob&zH)oxyphegllcarboryBispanindlintdyyllaget@® (s, 1
[0183 Qe procedure as used in Exanple 1-(3) was

carrl ed k70m asaélel%or‘?’ear% ougr}%ﬂ?% 00 g) obtained in Exanple 134-(1) to give

1-[ (4- meHPOE: (996 ﬁﬂmqmwdpmlﬁmé&ﬁlﬁa‘fdeyZHbSQQ(&’dZHl69977-9) as a

b h- 0 M—Iz DMVSO-d6) d 3. 86 3
705 -7 7%8@@%%3? 9358 I S s o7 - 0o (L k. .10 (o) 1
H, 13. 7901 . s., 1 H [0184] (3) The same procedure as used
L0 Exampl e 100 IBSEShAd Gt ¥ELAS %gglpw@?wca&kd 3 SngQRY @1 ned i
met ho2y plkenydund 10ug) pbiinsd opExamplieri34-(5)Itd gizethatided onPBurg)(3hmghaspal e

br owni sh- 8I orgd I|db ITI NVR (600 MHz, CHLOROFORMd) d ppm 3.73 (s, 3 H),
388(5@55"@“(”“ 6.92 - 6.97 (m 2 H), 7.59 - 8.23 (m 6 H),
8.51 (s, [@w8B) [0185] (4) To a solution of the conpound (1.03

21 brom do ( 5.”7?%%}%9%@ BN SR ST e PO B o "

bath, and the m xed solution was stirred at roomterrperature for two hours.
Met hapol [%@ added dropwi se thereto in an ice bath, and the reaction

sol ut s washed with water and then washed with a saturated saline

sol uti on[Kémq organi c |l ayer was dried over anhydrous magnesi um sul fate, and
evapor at ed_under reduced pressure to renove the solvent. 57 The resulting
crude pr was purified by colum chromatography (neutral OH type silica
gel, neth y form-Oto 5% to give nethyl

(1- [(4 hydroxyl h gaf4Rinyl ] i soqui nolin-4- yllacetate (463 ng) as a
yel | ow so R (600 MHz, CHLOROFORMd) d ppm 3.74 (s, 3 H), 4.12
(s, 2 H,6,71-6.76 (m 2 H, 57.31 -8.19 (m 7 H, 849 (s, 1 H [0186]

(5) To a s&ﬁution of the compound (200 ny) obtained in Exanple 134-(4) in
N, Ndi net hyl formam de (5 m), 3, 4-dichl orobenzyl bromde (0.111 nm) and

pot assi um carbonate (103 ng) were added, and the m xed solution was stirred
at 80C for four hours. Ethyl acetate was 10 added thereto, and the
resulting solution washed with water and then washed with a saturated
saline solution. The organic |ayer was dried over anhydrous nagnesi um

sul fate, and evaporated under reduced pressure to renpove the solvent. The
resulting crude product was purified by colum chromatography (neutral OCH
type silica gel, ethyl acetate / n-hexane = 0 to 50% to give nethyl
[1-({4-[ (3, 4-di chl orobenzyl ) oxy] phenyl | car bonyl )i soqui nolin-4-yl]acetate 15

(70 ng) as a yell ow anorphous substance. 'I-1 NVR (600 WVHz, CHLOROFORM d) d
ppm 3.73 (s, 3 H, 4.11 (s, 2 H, 509 (s, 2 H, 6.97 - 7.02 (m 2 H, 7.23
- 823 (m 9 H, 850 (s, 1 H [0187] (6) The sanme procedure

as used in Exanple 2-(3) was carried out using the 20 conpound (70 ny)



X ZY ill NVR(dppm 127 * (:) 1110 0 *..... ty--...,%* H
WL = ---|,,,,,,,,,,NC||nN|\/R(600|\/|—|z DVBO d6) 4.18 (s, 2
H, 7.82 (s, 11 H), 855 (s, 1 H. 10.60 (s, 1 H), 12.75 (hr. s., 1 H 128
** 0 *Th'fiL | Me - - * 111 NVR (600 MHz, DVB046 ) 3.42 (s, 3 H), 4.17 (s,
2 H, 7.22 - 7.26 (m 1 H, 7.37 -7.415gm 2 H, 7.54 -7.57 on, 1 11), 7.62
- 7.64 (m 1 H), 7.69 - 7.74(m IH, 7°76 - 7.80 (m 2 H), 7.88 - 7.92 (m
1 11), 8.3fgy; 8.07 (m 1 H, 812 - 815 (n, 1 H, 852 (s, 1 11), 12.68
(br. s., 1 129 o 00 *Ts"...y? it * * 111NMR (600 MHz, DVB046 ) 4.16
(s, 2 H),[TdOA . 7.27 (m 2 H, 7.66 - 8.14(m 911), 8.49 (s, 111), 11.16
(hr. 1 H, 12.67 (hr. s., 1 11) 130 * 0-K * 411 O *---14.---Thsr--* HH
110 111 N&&mpiel00 YWHZ, DBO46) 4. 37 (s] 2 K|y, 7 . ‘ 8. 53
(s, 1 H,[IIg(Or. 5., I 11, 344(r. S, 1 " g: $ H 131
*0-( * |5 HOo o Ol \(s, 2 H), 7.82 (s, 11H)855(s11i)
127 /[k '\©/‘ *\N/U\ U 10.60 (s, 1 H), 1275 (br.s., | H)
* ok cl
_ '"H NMR (600 MHz, DMSO-d6 ) 3.42
N (s, 3H), 4.17 (s, 2 H), 7.22 - 7.26 (m,
)}\ o |1H),7.37-741 (m, 2 H), 7.54 - 7.57
9 '©\ ~ (m, 1 H), 7.62 - 7.64 (m, 1 H), 7.69 -
128 | M ) s o [174 (m, 1), 7.76 - 7.80 (m, 2 1),
* ok Me 7.88 - 7.92 (m, 1 H), 8.04 - 8.07 (m, 1
H), 8.12 - 8.15 (m, 1 H), 8.52 (s, 1
H), 12.68 (br. s., 1 H)
o : 'H NMR (600 MHz, DMSO-46) 4.16
120 o0 (s, 2 H), 7.23 - 7.27 (m, 2 H), 7.66 -
*/U\* ~, . 8.14 (m, 9 H), 8.49 (s, 1 H), 11.16
* H (br. s, 1 H), 12.67 (br.s., L H)
o | 'H NMR (600 MHz, DMSO-d6) 4.17
0 (s, 2 H), 7.33 - 8.17 (m, 11 H), 8.53
w | ’\©\ *\NJKN _+ .\C[c (s, 1 H),9.19 (br. 5., 1 H), 9.42 (br. s.,
* * * H H Ci 11 H), 12.67 (br.s., 1 H)
o o c1 |'H NMR (600 MHz, DMSO-d6) 4.16
(s, 2 H), 5.19 (s, 2 H), 7.41 - 8.17 (m,
181 | J_ U ‘\N)J\O/\* '\©i 11 H), 8.52 (s, 1 H), 1035 (s, 1 H),
£ % w| M Cl(12.73 (br. 5., 1 H)
o ¢t |'H NMR (600 MHz, DMSO-d6) 4.13
: 0 (s, 2 H), 427 - 4.34 (m, 2 H), 7.12
132 )]\ *\©\ *\N/U\N/\* '\@ (br. s., 1 H), 7.25 - 8.16 (m, 11 H),
& Dk | H H Cl [8.50 s, 1 H),9.42 (br. 5., 1 H)
'H NMR (600 MHz, DMSO-d6) 4.11
9 NN Cl (s, 2 H), 4.37 - 4.41 (m, 2 H), 6.61 -
133 /U\ N * 6.66 (m, 2 H), 7.29 - 8.12 (m, 10 H),
* ok * 8.44 - 8.47 (m, 1 H), 12.72 (br. s, 1
o ¢il'H NMR (600 MHz, DMSO-d6) 4.12
AN -4.15 (m, 2 H), 5.24 (s, 2 H), 7.14 -
134 ] \©\ o) % '\©i 8.16 (m, 11 H), 8.50 (s, 1 )
[0191]

5

[Example 135]

{1-[(4-{[2-(4-chlorophenyl)ethyl]lcarbamoyl}phenyl)carbonyl]isoquinolin-4-yl }acetic acid

(1) The same procedure as used in Example 1-(2) was carried out using tert-butyl



01 111NVR (600 MHz, DMBO-d6) 4.16 (s, 2 I1), 5.19 (s, 2 H), 7.41 - 8.17 (m
1, H, 852 (s, 1 H, 10.35 (s, 1 H, 12.73 (hr. s., 1 H 132 * 0 * **
O Th,r)TheTh, HH C | 111 NWMR (600 MHz, DVMSO-d6) 4.13 (s, 2 H), 4.27 - 4.34
2 H, 7.12 (hr. s., 1 H),7.25 -8.16 (m 11 11), 8.50 (s, 1 H), 9.42

s., 1 H 133 a< ** ¢: 55 111 NVR {600 MHz, DVB046) 4.11 (s, 2 H),
7- 441 (m 2 H, 6.61 - 6.66 (m H),729 -8.12 (m 10 H, 8.44 -
7 (m 4(dBnonikthyfRentdite (183 g) tb ghde ndedd1 1-Q[45(tdrt-- - " - - - - O ci | 111 NWR (600
Mz, %ng&c%ﬁé&qhef%&gﬁ%%1T§31Polgxef4-carboxylate ({4)6 g)asa yellow8011%r Eguésgncell .
(44[ 24 0NNIR| (60mphie NYHIL@ROFOR T VI 4 Inkeny), kes Qo:ny{b issoguiangl 8 By, 4- yl | ac
i c aci d%zcgé) e same procedure as used in Exanple 1-(2) was carried out
ing te 59 4-(cyanonet hyl ) benzoate (10.3 g) to give nethyl
{[ 4- 6t gotdzqt oxycar bonyf | phenyl ] car bonyH soqui nol i ne- 4- car boxyl ate (1L6 Q)
ayellowoilys ance. NI MR ( d dppm161(s
.4 08" (5, 5 t3D) TS HEC Prgcgheq i g i) 8 g O g
2) Theda@n@o@rdqcedgycetmdusmcimm 1515411)%@1\/&1?}4@&5 carried out using the
onpoun 11.5 ai e 135-0.) to give )

{[4-(t %M‘E%@%{%‘iqg‘ﬁ ?rgfj‘ﬁ'@h%?ﬂ‘]“g&?“ﬁdn%ﬂt}"?‘@l‘} ‘idrﬁgf*? Bl 2 cplarless s8)idi ¢ aci d
9. 47 Q) lalstqecbmﬁ{emseldg AVR 15005 Mein) rENSﬁ)dQl PRy 3.836(s, 9
Hy, 7.45 g%[(m 8 : 9)(1ii1p(11g 1H), 23 83 10((br @; IPW[ 193]
(3) THE éarm% ecedure as used in Exanple 1-(4) was carrl ed out using the
conpound [0$347 g) obtained in Exanple 135- (2) to give tert-butyl
4-114- ( 2- met hoxy- 2-%ﬁ<oet hypi soqui nol i n-| - car bonyl }benzoate (4.09 g) as

an orange- col ored @ eﬁﬁlaggroggiugqﬁggfegﬁ%gxanﬂell Ve eeedaug using i OROFORM d) d

ppm 1. 61 cofaporthd i 47 &) obthired in ]?xah%le 1A512) tb Sive ?erttﬂ)utyl Z {@!4(2' m§h(§c§ Am 8 H), 8.52
(s, 1 sol ution of onpound (4.09 g)

obt ai ned qxﬂeﬂ@j}é%\“é‘ﬂ%%ylb)ﬁtﬁoﬂyl%Unéqﬂedf"'(9? &?ﬁ%‘?@@%ﬁ‘)‘oreq #19rPReYF oacet i ¢ aci d
(33 mh) \@a&t@daed and the m xed solution was stirred at 50C for one hour.
The sol ut| s returned to roomtenperature, and water was added to the

sol uti on, f MHg GHLQROEGRM-d\dpRm 165, SOy 373 hbHbAdanks. @ Dalet - was

dried ovgngq&hy@gm @agpesi um sul fate, and evaporated under reduced
pressure to renove the sol vent to give
44[ 4- ( 2- M&¥Hbxy- 2- oxoet hypi soqui nol i n- 1-yl ] car bonyl }benzoic acid (3.39 g)

Z-S 12- yell OW 25 S0|(|4}jT0 MNM&& QQC(MT]%un bﬂg%% EQarggnénli% -(B%in( S, 3 H% 5)
To a g‘bl &%llpfﬂﬁoralr(Z%@l)ctaﬂwewqafl Wit ‘i‘eﬁe@dl_g? @sm usion 9@s gtiged j n 30
chl or of Oram(( %?fomn)a hOLQX ai‘ ﬁél SOEIH!)IP&IASq@tUFIIQd ﬁﬁrzom%nﬁ&%ré\l’a% th%ﬁ%d&e% A mde (1

drop) were added, m xed tion was stirred at omtenp eratue
for one mlwplumm éol}owad, b}' ﬂgrastmnumﬂmhlwm‘em erfihy e&amy laeeram ldaed oRr U nder

reduced [ chlorof orm (3

( FERRS Tk QufdBIchi b Dt B e RGN Rlesdyrthl rdfihe R MBERIST 000
added algdet4h{é4 fa-metioyel- d’tqe@ml)masnrmﬂihﬂ rﬁhar&bnyﬂ}cbemotcanﬁéﬁ A% pra afyemovs2I_4 hours.
The rgactjpn 60

'"HNMR (600 MHz, CHLOROFORM-d) d ppm 3.74 (s, 3 H), 4.14 (s, 2 H), 7.66 - 8.39 (m, 8 H),

8.54 (s, 1 H)

[0195]
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(5) To a solution of the compound (1.20 g) obtained in Example 135-(4) in
30  chloroform (23 ml), oxalyl chloride (0.457 ml) and N,N-dimethylformamide (1 drop) were
added, and the mixed solution was stirred at room temperature for one hour. The reacting
solution was removed by evaporation under reduced pressure. To the resulting crude product
(316 mg), chloroform (3 ml), 2-(4-chlorophenyl)ethyl amine (267 mg) and pyridine (0.139 m})

were added, and the mixed solution was stirred at room temperature for 14 hours. The reaction



solution was washed with a saturated sol ution of ammoni um chloride. The
organic | ayer was dried over anhydrous magnesi um sul fate, and evapor at ed
under reduced pressure to renove the solvent. The resulting crude product
was purified by colum chromatography (NH type silica gel, ethyl acetate /
n- hexane = 0 to 50% chloroform, and Qﬁcrystalllzed (n- hexane /[ ethyl 5
acetate) to give nethyl {14(44[244-

chl or ophegylibg Byl har PanPutur ALk S BABAN SRt nofﬂerbaéanbéléyeﬁ&é‘st ate (188
ng) as a colorless solid. | HNWR 3600 VHz, CHLOROFORM d) m2.90 -2.95
(m 2 H) dripd @gergnl?;@r%lmna@eﬂ)xm sulfaje arc%eva@or{ﬂ]j:d ur@erlrgduce%prgsgure |1;ﬁ regiopg the7 13 -
8.35 (in,sohnt) Th&e&ﬂ-tlr(g%rudl p}d}iule/aEEgﬂr%Jl by column chromatodrédhy FQHaypeQliidh i on of
the conpound (188 obtained in 135-(5) .in tetrahydrofuran (3

1 N seysdylaseats F‘ﬁ‘ﬁ*aﬁﬁ‘/apd%?% °§k9r rminané 1e°5vs lizediqchexigéethyln an i ce

v bath and,tHe) Fokedn ¢ s stirred at roomtenperature for one hour.
Wat er and N)aéﬁgojﬁghphgggﬁ%grlc acid solution were added in an ice bath,

fol | owed @;preab@wé)@t%%rwm}@tenxl}cw?snﬂh@ﬂeﬂ@m- “réacseldhB%me)dy & colgpess washed

with a sajygated saline solution, was dried over anhydrous magnesi um
sul fate, and evagfrated under reduced pressure to renove the solvent. The

resul t i ng FENMB6M MHa GHIRROFQRYIA dapmi2¥¢ A%5t(Mah B, 3.68:at781(1, § H).di e t he

titled c d.16 1630 ()1 ®57.33 COL O a5$nSPéi @ 1 fP197] 20C0npounds of
Exanpl es 36 to 140 mg?eI?Etalne gy cZ?rylég J%? the sane procedures as

in Exdfpll@1%35 are shown in Table 3. [0198] [Ka 25] Y-RL CO2H Structura

formul ae and NWR v, ?W§sdﬂjtlo§6pﬂpbﬁ§poqi§(5(lt89né5]‘90ta1§éh ih Q%e%ﬂle [35aB) & 3]
Example! X Z Fil i (d pP (N, L Cl

| FI NVR ( 6eicehygapfuranNB olls } Nageepus @dge(bﬁdr%ldq)solueomﬁﬁ relmaxwedznmw 18 (s, 2

ID, 7.24 wff 4 t@mlx&f' sdhlt)on “%gstHinprroomﬁempe;atJrg-}or oﬁ@ﬁ)url IWzQer'?a.‘n@/l NCI tH NWR
(600 MHz DVBO46 2 H, On, 1219. 137 it*

H 4r) 114-aqueous hydrochborle aed sqlutlon mmdéebe aqu batmmm)by 2xtgwtion witlpghylm 2 H),
250 1 %’) 5%??&8?5&&) ZTHengaﬂrcl'c%/en( N walhed vathtd satufatédlsatineBollfior, Was drfed or  12. 69 (br.

anhydrous magnesium sulfate, and evaporated under reduced pressure to remove the solvent.

The resulting crude product was recrystallized (ethanol - water) to give the titled compound (143

mg) as a colorless solid.

[0197]

20 Compounds of Examples 136 to 140 were obtained by carrying out the same

procedures as in Example 135.  Structural formulae and NMR values of Examples 135 to 140

are shown in Table 3.

[0198]

[Ka 25]



H5 . IFINVR (600 Miz, DVMSO-d6) 2.76- 2.82 (in, 2 H. 3.43- 3.49 On, 2 H),
3.71 (s, 3 H), 4.18 (s, 2 H), 6.82 - 8.76 (n, 14 11) 139 * * S

4,.. . TA"..-=". 0 C "Il NVR (600 Mz, DVBO46) 2.85- 2.90 (m 2 I1), 3.40-
3.55 (m 2 rp, 4.18 (s, 21-1). 7.18 -8.78 (ut, 14H). 12.72 (br. s., 1 H)
140 C) 0 H ThriqThr 0 C 111 NWR (600 , DVB046) 4.19 (s, 2 H), 7.41 -

8.24 (m 12 H), 8.56 (s, 1 H), 10.58 ( ,llH), 12.75 (Ix. s., 1 H [0200]
[ Exanpl e @{1919]] 5 [1-(f 442-(4-chlorophenyflethoxyl nhenvl |

car bonypi soqui nolin-4-yl] acetic acid (1) To a solution of the
conpound [[#093lhy) obtained in Exanple 134-(4) in tetrahydrofuran (2 m),

2- (4-chl or ophenypet hanol, tri-n-butyl phosphine (0.116 nl) and tetranethyl

azodi car by dex (8D rrg): werle added. [The pgi xed |sol ut QR @ASpRS | rred at

room tengeratufe ror 18 noury. 10 the [reaction SoiqET 9. added,

fol | oned jby exfraeti wi tih en%a:c ; Tress(aﬁ%%g%%mﬂggé dri ed

over anhydridis Wesi ul fla nd«jevapor at edy. mra,dem TRdgeed 1pressiure to
.* The Yesul tl‘hg crude productt ms(bpuruml ed by col ym

renove the sol ven
/ =}
\

chr omat ogreaphy-{revtfal—H-typpe—stHea-gel—ethyl—acetat-e——n-—hexang = 10
to 50% tlo gi vk ngth H - HNMR(600MHz.DMSO-d6)41,

[ 1- ({442-(43&h g;@hen hoxy]‘b@évn\yd I car pi quy : E@_ﬁ%}ﬂ?&%et ate (41
ng) as ajcol or sN0) | y~8ubstlance. 15NVR (660 é\{l- ; ’ CRMd) d ppm 3.09
(t, J=6. §HzrPIH) B 73—513—H 4105282 22 Hz, 2
H . 6.89 8 52/ m 13| M FQ201] | 2 cn 8@&%@@3%@ used
i n Exanplle 1385} (6] was ie jIng cor 1?5 (“ %) ned in
Exanpl e 14141)| &0 Gi Ve tI¥e Thijtlged conmpound £3 Clr R

anor phoug_subs}t ance. | [ 0202] Bv carrwna out the sarre prgcedure
as in Exanmple f141, corrpounds of Exanplig 42 an Hmmwbsmﬂ.w&s@m)embtai ned.
[0203] 14 Eg% I 14 N - [ (4 i 2.82 (m, 2 H), 3.43- 3.49 (m, 2 H),

nhenyl ) car FSQqui 1 -4- il | acet’fc "’””HL“S(‘(ZE) PheE Sqne

|
procedur¢ as u;sed i'n| Exanpl €{1-(2) wag carri ed g 146 ng 4-benzyl phenyl
acetonitfiTe (.06 g) to give nmetnyl L-[(4- benz‘

. : NMR (6 g
phenyl ) caqr bony] ] isoqut-yetiyne 4 0X 5 g*ﬁf@ E%OO VHz ,
CHLOROFORM! 8 d{plb\m 4. u@l W@W 418?»;211:1?9)%7'19 %S(Amz{) 31H),
»a pr

9.19 (s, |1H) [jp£04]* | ©(2) Th eetigr € tais used in Exarrpl e
1-(3) wa¢$ carrfjed ouf using (he coppodnd (L. 8T & t e

144- (1) to givle 1o]( ~DE2 | |2 * yI)c 0 yl](li{g%%b(lﬁpl@ 6?19}%30 @3@ axylic
acid (1.10'% .| 1 BLAMR (&9 m—lz CRJFOR d mnmés@iiﬂf,sz?ﬁaxki)t,m? 07 -
9.14 (m {13 HJ} *9. 34 (s, [0905] Cll (3) The same procedure as

used in Exanple 1-0) was carried out using the 25 conpound (1.10 g)
obtai ned in Exanple 144-(2) to give nethyl {1-[(4-benzyl
phenyl ) c46296hyl ] i soqui nolin-4-yllacetate (550 ng). I1-1 NVMR (600 MHz,
CHLO?O:OE%AWIQPmBJZ(S 3 H, 405 (s, 2 H, 4.10 (s, 2 H, 7.15 -
8.26 ( s 50 (s, 1 H) [0206] 30(4) The sanme procedure as used in
Exanpl & 185{4 q | \ 1o) qaim gli{cBi3aciiy) obtained in
Exng?BLgui4gu§3§% a}[_] Cépi" aso‘iurtllgn E)% trhle gcgmp%%m) 885' Sgl%aqui) 1n%xamplg ﬂ4-(4¥1€f\1| | ow
tetrahydrofuran (2 ml), 2-(4-chlorophenyl)ethanol, tri-n-butyl phosphine (0.116 ml) and

tetramethyl azodicarboxyarﬁide (80 mg) were added. The mixed solution was stirred at room
temperature for 18 hours. To the reaction solution, water was added, followed by extraction

10 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
50%) to give methyl [1-({4-[2-(4-chlorophenyl)ethoxy]phenyl}carbonyl)isoquinolin-4-yl]acetate
(41 mg) as a colorless oily substance.

15 'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.09 (t, J=6.8 Hz, 2 H), 3.73 (s, 3 H), 4.10 (s, 2



[0207] 63 145 was obtai ned. [0208] [Exanple 146]

11-[ (4-f[2-(4-chl orophenyl ) et hoxy] net hyl } phenyl)carbonyl]isooui nolin-4-y1}
acetic acid 5(1) To a solution of 4-chlorobenzyl alcohol (4.10 g) in

N, N- di met hyl f ormami de (110 m ), sodium hydride (60 to 72% 952 ng) was
added in an ice bath, and the m xed sol ution was stirred for 30 mn. Then,
to the resulting solution, 4-(brononet ﬁ§| ) benzoic acid nethyl ester (5.00
g) was adde d i sQlyti o s stirred at roomtenperature for

t hree hoggsgzzrg’q?ﬁg@rﬁ’egh?i%ickr?g%ssglt(ht {30132513 et hyl acetate was added. The
resul ti ngoZadl uti on was washed with 10 water and with a saturated saline

sol ution, sequenti , I g [}’ : : evapor at ed
under reduced pres(gjufrﬁeé S%rgé Frggn%dgé%% H%ﬁg%ﬁagﬁ% : 1%%@”‘?3833{“%%‘3”3%%8 pr oduct
was pur i foomgouny (3ohgjrobtagied onfeteogledg by 1)t giue thaltitl@fomppenddp$ mekasgel , et hyl
acetatg /_n- = 9% to give nethyl

44] 2-(5- gﬁﬂé&%’éﬁﬁﬁ%ﬁ?ﬁ%@g fret hyl }benzoate (5.25 g). 1ff NMVR
(600 MHz,[0ZORLOROFORMd) d ppm 2.90 (t, J=6.6 Hz, 2 H), 3.68 (t, J=6.6 Hz, 2
H, 15 3.91 (s, 3 3 - 18.05 (m
21y Tozo0] o Byt Sk ehecade den plamife LT odidlnds frifd 0
i n Exanpllg2 akbE@jnplerl 48 eereatadredf uran (40 m ), lithi um al um num hydride (467
ng) was etﬁﬁﬁg in an ice bath, and the m xed solution was stirred for 15

m n, and én stirred at roomtenperature for two hours. 20 Water was added
t o t haeo sdEsnmpbnl44h an i ce bath, and then 2.5 N aqueous sodi um hydroxi de

sol uti on li\é\ﬁ §4_§quefghenTQg Esﬁ!@gé o ﬁ%‘ A3 g}taLthiE?igdfor 30 mm and then stirred at
roomte : . solution was filtered through
celite, and the fi(l})Tietsemapocederns eskdly Exsepbol-62) wencamedeut vengfeledzydr essur e.

T Lti : . i £ . h tral
0 e SRR AL PR B Rl R Mes Rt acy (neut ol
(4- chl or apivexytdtt @t82@yy] net hyl } phenyl ) net hanol (2.24 g). 111 NVR (600 MHz,

CHL 1. =6.  Hz "~ R t 6.9 i), 3.66
(. 926, oPmum 3oV i olordTkd) (gt opi Bl g s my TS i) 3 o
8 H) [02H)] 9.19(s, 1 H) (3) To a solution of the conmpound (2.24 g) obtained
i n Exanpl §2q£46-(2) in 30 chloroform (40 m), triethylamne (1.12 m) was
added, art hi onyl chloride (0.646 mM) was added in an ice bath. Then, the
m xed sol ution was2pThersame paceducautedipExatple B(¥)ovas camgedmtinsingh¢ er was

added thereto, .f .by.extracti i th roform The organic |ayer
was Washézanwhp’ﬂ(g%étvqﬁgaéﬁegﬂ‘e%’?mp ef4§gf)\tl}‘?%'ﬁfmg??egz?over anhydr ous sodi um
sul f ake, phadieabaytlRbdndlineecambedilicedd pr.Bsgure to renove the solvent. To a

sol ution ;of t |t pr.aoduct, 1 O i um cyani de
(436 ng) mzﬁmﬁﬁéw@gé)gﬁﬁﬁdg%sﬁ) 21%{? r ?gizné:% )r[{c}bfr?ﬂ@ erature
for one lgur, and then stirred at 60C for 30 mn. Water was added to the
sol ution, %’B? the solution as extracted with ethyl acetate. The organic
| ayer wad%dPi ed over anhydrous sodi um sul fate, was evaporated under reduced

pressure to renoves)hig ssk yRBédurelR@isddds Bkdnmplg1-H4)avas derigh @dugdg thas purifi ed

by col unm chrongt ography (neutra e.silica gel, ethyl acetate /

n- hexdhe Cemm@mggl-é@%‘)%faaleé i‘%ﬁ?‘%’ie{ %:(%%8§WFW%ﬂéh§ﬁ?%Hloxy] met hyl } phenyl )

acz:etgniFérﬂh%@g%&b&&l]%b%uilgnﬁgw}e(c%@@(%%)WLOQO:O?M g) d ppmH)2-8g (Z , J=6.9
, , . t, =0, . , , . , , -

7 3a(m ) BHMRGS bRz CHLORORGRY o Hom T Wik O3 o b @ G2 REEAS T n

Exanpl e k462, 188), @304 @dyout using the conpound (1.42 g) obtained in

Exanpl e 146-53) to give nethyl 1-[(4-112-(4-

chl or ophe[ﬂ%ﬂé' et hoxy] net hyl | phenyl ) car bonyl | i soqui nol i ne- 4- car boxyl ate (950

ng) . kbl NVR (600 MalyTheGhlnORIcEdRN dhusdl iR BRI 843 5-(62 wldcatritd odt dding tie 64 - 3. 71

(m 2 H, 4.08 15 (s, 3 H, 4.56 %s, 2 H, 7.11 -(?.170‘(]1{;8e 1;}%{2, 9.02 (d,

J=8.7 Hz, compeynd (238pg)obtaingd jp Examppleoit4-(3) 10 give thetitled gagypoynr(33 MghasfRleedur e as

used in ExaswhBobB&rs téstang@s carried out using the conpound (951 ny)

obtained in Exanple 146-(4) to give 11(44[244-

chl or ophdB3¥l et hoxy] met hyl } phenypcar bonyl [ i soqui nol i ne- 4- car boxyl i ¢ aci d

(950 nmg). 20NMR (G@Pca% ot 5 cBire @s R PIXnApI8 244, aZoMPounof Bxakiple 3. 59 -

3.77 (m 2 H), 4.59 (s, § Hy, 7.00- 9.19(m 12 f—|) 9.38 (s, 1 H) [0213]

(6) The sanme procedure as used in Exanple 1-(4) was carried out using the

conmpound (674 ng) obtained in Exanple 146-(5) to give nethyl {1-[(4-{[2-(4-

25 chl or ophenyfi et hoxy] met hyl | phenyl ) car bonyl ] i soqui nol i n-4-yl }acetate (260

ng). tH NWR (600 MHz, CHLOROFORM-d) d ppm 2.89 (t, J=6.6 Hz, 2 H), 3.68 (t,

J=6.6 Hz, 2 H, 3.73 (s, 3 H, 4.11 (s, 2 H, 4.58 (s, 2 H, 7.12 - 8.27

(m 12 H), 8.52 (s, 1 H [0214] (7) The same procedure as

used in Exanple 135-(6) was carried out using the 30 conpound (253 nmy)




15(2) To a solution of the conpound (13.8 g) obtained in Exanple 147-(1) in
chloroform (239 m ), di-tert-butyl dicarbonate (12.5 g) was added, and

4-di nmet hyl am no pyridine (5.80 g) was added in an ice bath. The m xed
solution was stirred at roomtenperature for three hours, and the reaction
sol ution was renoved by evaporation un%?r reduced pressure. The resulting
crude product was purified by colum chromat ography (neutral OH type silica
gel, 20 eyhyl:sasghate / n-hexane = 3 to 7% to give nethyl

4- Dert but oxycar bonyl) (4- chl orobenzypam no] net hyl | benzoate (12.9 g).

NVR (600 [ CHLOROFORMd) d ppm 1.47 (s, 9 H, 3.92 (s, 3 H, 4.23 -4.55
(m 4 H, [EZarﬁ);ﬁei%]?’?’ (m 6 H, 7.96 - 8.03 (m 2 13) [0217] 25(3) The same
procedure as used in Exanple 146-(2) was carried out u5| ng the conpound

(2 00 g) L g lddd 1.‘-_-_;_,_ phitizoxy hmetlys biphg _ CAIDAR soquinglig 1}age 8 acigd r obenzyl ) [ 4-
(hydr oxynet hyl ) be@;y& al &ﬁrt#aam Lhibrbbeh? lQ)cohéll?NMQ%f(n@QCN Mﬂkzhymm d) d
7 (m 1 H 66 - 4.73

ppm 1. 49 Ss H),
(m 2 H, (110 by, s.odlymjgdr(qﬁ(é(gtom%ggsq@@ms added in an ice bath, @E.B thq-ﬁyggeg g_@,lgtlcm ocedur e

as used '%s%ﬁmﬁolrﬂﬁ (’gﬂenv‘@sthé&@{uﬁd EQOIQH& W-%reﬁlo&& 3{1%%%@1 thethy(O0 9)

obt ai ned in Exarrg 147 to give tert-butyl (4-chlorobenzyl)]
( cyanonetesigr (50 ey @é@daa the mixpd sgjutipn WasIHRI¢ da@mommpm@wmm@ys d ppm

1.49 (s, ”I% ¢hd PeSlﬁtméASOI(xﬁon ggln}oaﬁetéte%%s adddd. 481"h@: 'F@sul@lﬁg"-golutxoﬁ@aZwQs@led w?ch 32 (m 8

I T) [0219 e sane procedure as used in anpl e 2) was

carri é@ ovatergsd wih e P@r@eﬁw@nﬁwlt(tmnaeqtgymﬂmwieﬁeuer @ﬁlye;@awd@nwﬁafe@ to give

hyl 1-
ahonyl ) cara FE Ao ihbicine pifell 0780 RaAhd ARIRKIRDS W

CHL OROFORvritigd l@y ngmnlchmafcgrapgi fneutraj ( Qesmhqg gel) ethyi agq;ate / arh&ang TP to4 H)
7.04 - 8. 92@‘;6 %‘”oce 824 (8- (gghloﬁ)%h&g?ll):_étﬁ‘ax fméfﬁly 3}5b%nz%9teQ§zs $. B [0220]

(6) The sa e as use was carried out using the

10" conpouHNYIRAE00 Mz SHIHRREORM- CE)demmﬁeF)OJ(ﬂ?—Q@ 120H)y B8 (t, 1=6.6 Hz, 2 H),

1-[ (4450 Q&g a, ).

chl or o%eni?pgr%bﬂg%gﬁfshglp?pwh%nﬁcar%H%y7[9]2| s?c?atgl noW ne- 4- car boxyl ic acid
(684 ny) [OZQSHNNR 600 MHz, CHLOROFORMid) d ppm 1.47 (br. s., . 4,21

-4.58 (m 411), YIS pé%n%% bFthe ddripol nd&ﬁ%&mﬁg&mfx%z@’m@(@?n (s, 1H)

[0221] 15(7) The s rocedur e as used arried out
usi ng t hdetwbpgrolurad (4®81, lithipmabinzihyre Hydride (363 mpg) avas added B)antice bgihyandrtkg hy |

{1-[(4-{ 1%& somﬁ&? &Xﬁc %ﬁ%l% rr_ln n apci then 1rred roor(r)1 é%rrllpr?{)alture foi tW(f ]?ours

(4-chl or obenzypam no carb ony I'S acetate (230
nmg). 201 Nn\mer(v% @ddeHizq thmm@immd batl] apprhed 248N {queoud sediym hydmm(es 211),

4.25 -4. S%Iu&gﬂ was]a%léed TRe solutl%a %\gs gt%(ed Jfgr 350“1%§h? ée& §t’1rrejd aWooglq dL;ge% uzrl:

(8) The rocedur e carrie using the
conpound f(>12]28hqrrgs) dbe B:Iaﬂ@d solntlmsﬁilteredﬂi‘e\(gh)cehtg agd ﬂe filtrate was removed by

{1-[(4-{ [e(lg orattLoQ Ut(f%%(%/ ‘éucie? e¥su)' (41“he esultl? crude rodu was p&nﬁ?d}bg co umn

chI or obenz pam no )car onylq i soqui ALy cetic acid (170
chromatograph)ﬂ_(lamdl\aﬂ?otﬁ@p): silkda geleﬂhﬁuRm-ﬂgxade Ppmo 15%)7o gise (B{[BH, 4.12

' 2 32 (m 12 H), 8.52 (s, 1 H
[0223]2g|) - Chlomphenyg%@%xy e“??@&?‘m% gh nPI(tz 8¢onpound (168 ngy) obtained in
Exa[rp![ e (iﬂmxéoommz TCHLGRE@IGRM-d) B plp‘m)l 624, N=619 8z oCH), 618|8¢t &3619(1;1312@1
acetate at room
t enper at ]6 ﬂé?g\qu%g%} g‘.so%ﬁgﬂé’ro ’ejg(gsogtfz gﬁ\xgﬁoz\f’\’aﬁ% % ut to give the
titled 3Q0n@1rpound (120 rrg) as a coI orI ess solid. [0224] Example X Z r R
3Fi)6N?/'|[Q, (g g gmkh ](%ZLT% soluﬁloxigf t{xg corﬁpqg‘jld (24243% ot)tlameq]1n¥§6&1 OQ4 i : DI;/B&de)
8. 14 B0 chidrofdrm (48 nfh)] triethylatnidd)(1.12 Zhi}59as(added, snd, thibnychiddde (0. 646 ml) was

added in an ice bath. Then, the mixed solution was stirred at room temperature for one hour.
Water was added thereto, followed by extraction with chloroform. The organic layer was
washed with a saturated saline solution, dried over anhydrous sodium sulfate, and evaporated

under reduced pressure to remove the solvent. To a solution of the resulting crude product in



*NO. . ----- "...----.* 1101 HNMt (600 MHz, DVMSO-d6) 2.00 2.07 (m 2 H),
2.72- 2.76 (m 2 H), 4.07 (t., 1=6.411z, 2 H), 4.15 (s, 2 H), 7.03 -8.15
(m 12 H), 8.51 (s, 111) 143 0-( *..0...---- .a..* el 111INMR (600 Mz,
DVBO- d6) 4,16 (s, 211), 4.32 - 4.37 (m 2 H), 440-446(m 2 H, 699-
8.16 (m 1211), 8.52 (s, 1 H), 12,69 (br. s., 1H) 144 4, ---" --
I1INVR (600 MHz, DVBO-d6 ) 4.03 - 4 .08%m H, 4.14 (s, 2 H . 7.18 -

oVB0- é%?’%*%@?? mﬁfg’%yr‘l%%a%@ﬁ% LGE] a‘ﬁf*hegmgezd pbllol ¥ (P8l o

1 H) 146 témperature far one houf -and then stirretl at'608C Ik 30NMR  (VBOE& WisiaddeDkBhe d@)tiod, 84 -
2.90 On, 2 7.26-

8.18 (n, ‘é%)”‘“%’“ﬁ e’(té“,“e % e‘fX‘?*‘Fchﬁél iLﬁl1 %i‘“ﬁ%@yw was d.“.efg §'ﬁr§“hyd¥ % 1H NWR
( 600 VHz ,sodbMbGhi€He, wadtevhporatdd @idlef retudsd plessuré.td emo8e th8 s¢lvant. 121"Hd)r¢sul8in§4 (s, 1

DL (2 &1 cmas pigfndiNes Buifeh by SlePs Srrr AT G wme slisigteb eyl assiedcet | o

acid (1) nliexsnesolsub o) wfgivelie { RarphlsrghédyQethony] malt hihaed ) hcetcmicarepl 62 2- (1)
in 68 tetrahydrofuran (10 m) - nmethanol (3 m ), sodi um borohydride (173
ng) was ded in an ice bath, and the m xed solution was stirred for 15

m n. Furt‘HENNmr(mO MHE ICHDORORORN d) d@pfh LRD (1176 NS, 288z d6 (tA=b19a150H)t | on,

and t he | uti on ti_rred 30 mMmnin an ice bath. In addition,

sodiumb r7§ &%%d%gééﬁﬁﬁé)oa\i\/gé“zlad%ﬁgthr ee tinmes every 30 min in an ice

bat h. 1/ Jomaj ur at ed aqueous sol ution of ammoni um chl ori de was added,

fol | owed by extractl n wth eg}‘loroform Thelollr']gznl C er was gl’l ed over
%_

anhydr ous nagnesi J?ﬁ Sf“a‘f%roc £ asysed o Eramwp P’Va?@& éieobltwrbgsi Ure to
renove t Remp&nd €N42 g)tBtatiesd Bl Eiaimple 1a6- (z)hegﬂvemeihp] n4gf2u@de product in

chl or of or n trlfluo ic acid (1.5
n) were g‘a&&é yﬁﬁﬂ%ﬁi’@“&?ﬁ@ﬁ“@ﬁ?@é‘?wﬁo% °l'§F FpRgRygte {398@“?% 14 hours. A
salt ur at edHfammI | Q@mmmmmcqfomdi)urpgm Sy dragent oy, Bwaate 1 Wms2 lalqldexz to the
ol ution Q xtractlon Wi t ro ic layer was
dried %vé? aﬁ?h Iyl}r&dﬁé& ﬁ’i“sUIH)a?@g(Jagds Je@ég]&p ?Z%Puﬁﬁg reduced
pressure[@g2]errove the solvent. The resulting crude product was puri fi ed by

col um chrorratograph (NH type silica.gel, ethyl acetate / hexane = 40 to
60% to give methyP) @Selaepraﬁ?dﬁwa@ﬁ?yf? w&%dﬂ‘ﬁwa‘wm&%&sﬁs ¢(165 ny)

a)s a3cgg%in§&§1d§§§1lr%§) ogéi(}a!&d%n(lﬁ%plwhlaé (- SROERNf4-d ppm 3.53 (br. s., 2
’ l('xlorophenl_q)ethoxy]methyl}phenyl_?carbonyl]1soqumolme 4-carboxylic acid (950 mg).
20 'HNMR (600 MHz, CHLOROFORM-d) d ppm 2.82 - 2.95 (m, 2 H), 3.59 - 3.77 (m, 2 H), 4.59
(s,2H),7.00-9.19 (m, 12 H), 9.38 (s, 1 H)
[0213]
(6) The same procedure as used in Example 1-(4) was carried out using the
compound (674 mg) obtained in Example 146-(5) to give methyl {1-[(4-{[2-(4-
25  chlorophenyl)ethoxy]methyl } phenyl)carbonyl]isoquinolin-4-yl}acetate (260 mg).
'H NMR (600 MHz, CHLOROFORM-d) d ppm 2.89 (t, J=6.6 Hz, 2 H), 3.68 (t, J=6.6 Hz, 2 H),
3.73 (s,3H),4.11 (s,2 H), 4.58 (s, 2H), 7.12 - 8.27 (m, 12 H), 8.52 (s, 1 H)
[0214]
(7) The same procedure as used in Example 135-(6) was carried out using the
30 compound (253 mg) obtained in Example 146-(6) to give the titled compound (140 mg) as a pale
yellow amorphous substance.
[0215]
[Example 147]

-[(4-{[(4-chlorobenzyl)amino]methyl}phenyl)carbonyl]isoquinolin-4-yl }acetic acid



4.54 (s, 2 H, 6.56 - 6.61 (m 2 H, 7.05- 7.09 (m 2 H, 7.51 -7.56 (m 1
H, 7.66 - 7.70 (m 1 H, 7.92- 7.95 (m 1 1T), 8.18 -8.22 (m 1 H), 8.39
(s, 1 H [0228] (2) To a solution of the conpound (190 np)
obtained in Exanple 148-(1) in 20 pyridine (3 m), 3,4-dichlorobenzoyl
chloride (195 ng) was added in an ice bath, and the m xed sol uti on was
stirred at roomtenperature for 14 hour’s. A saturated aqueous sodi um
hydrogencb(;ftlprbogorl > sol ution was added, followed by extraction with ethyl

acet at e. e organi c | ayer was vvashed with diluted hydrochloric acid, to
whi ch a saturated (elﬁfr[kemwmt&obﬂt-fanmyb:fenmmdmﬁmjr(tﬁg@gboaplb@nﬁtr@ (i’r@snladded,

fol lowed b SARLAGkYRR ML) o1 Ik B6EHERE.c THEA IR0, LB yas, O o0

e, 'and n evapor a reduce
pressure tb d1erremrbmg s¢lin@nswidinentiacengbaratydfidd (18 g) wwdmdoehsddbe nesd pur ified by
coI um _chr onmat 0 (acr C t n- hexane
— 30 t 8 oLy A sg s?’\grga/ %E?c?]m em[pir%jae fﬁ) t(w\‘?shz?ulls a’l“cgt%!e res@tn@qolu?i&? a@ét% acid
di chl or ophenyil) warabdndyiddalm sol}ibewasdtiried tog foun bbuirn - Saprdaicedinmdicadbdatey) as a

501y, "ar et gt B0, U AR BlBdiB8: (Budybly 05,1

7.97(m  ZinhdroB.sdBum Sulthie, Byapdratd) pnd®@r Adied pﬂesshi)e tb @@ RBP the solvent, and the (3) To a

sol ution of ,the co und (20 bt ai,ned .in

et r ahyarBriEs PRy et ap e «fin R fonab R SRS if ot e B

sol ut iion iyl adejatavasheagieed! Sith S6%) iogevehatiyl 4d4fd- t he m xed sol ution was
stirred in er and 69 acetic acid were added

i t
t her et o, °§P?a°%§h%58‘81“811‘?eé‘tybbﬁ%§a‘r( Vgi t¥)ed, washed with water, and then dried.
tTP\e {_ef:JIIHNMRC(BOIIiMHpr@IHLmROHmMFcB@rpthhH (s,zzald)l _(324 rs?gguéozim\é(a}sgx@)m? gll XS]
e ti ol i d. anmpl e
(1-042- (4~ %ﬁ%bnagg v{]d tgﬁg%ﬁgzlﬂ ﬁls@cﬁtz in-4-yl) acetic aci(r:Irp
(1) The s[ﬁﬂ&i]procedure as used in Exanmple 148-0) was carried out usi ng the
d (1.008 th
(r:rgtrrﬁgﬁgbegzypr séqu&&tg ?‘f’q‘ﬂloﬁl"%&g?‘ﬁ?oé‘n%géf %ﬁ"a&i‘g& %ﬁgﬁgexyk Wsolid 10
(11 12"\/:3) (cﬁgﬁ%fgm @39 giﬂh)&iﬂ%-@g%bﬂdbaéld)zgtpmﬁs H9ds added, djl 4-dAnédtlyl@mino3 H), 4. 00
S .
sol uti on B ‘d‘t“ﬁéégdo@ﬁ@ﬁﬁ#egg%‘?@aﬂbbtr f dsﬂLt@?a"ﬁJﬁISté"efzf’ércl?}n terﬁp%%?‘r&r of orm

(20 M), for ek b ran@fhe BRER sblutib W18 rd@oell.bh Svapoatiomureled xemfempmsoaeo m) was

added 15 dro se at C, and h m xed sol ution S st an | ce
bath for ﬂﬁé&mS‘ﬂg Cruﬂfe?rﬁ b pas prt lﬁ‘g%ﬁ’)flﬂ?%gwlgaéoﬁr%%'t%ﬁflré}gﬁ'pf E‘g h, and
sat ur ab ectis0adethie Li-RRidReBloer%yad sive Watyod fledt-bhokfcaberyloy- ext ract i on with

chl oroform The sol utjon s washed with a saturated saline solution, dried
over anhydHosRhensrhigmuelngthysiberzepte (118 evapor at ed under reduced pressure to

renove tH@nsqu SGUMHIM(ﬁﬁ@lF(DRNIQd)W#dﬁI Pr QIUH], 3192 %s, P U] 42204 §3y(ng HYM

chromat o a{)d/y 20 %neutral gpe silica gel, ethyl acetate / n-hexane =
20 to 609 Y e kB hA- §E @2 Hyar oxybenzyl )i soqui nol i n- 4-yl ] acet at e
(418 ny) @@1 coI orI ess solid. Il-1 NMR (600 WHz, CHLOROFORMd) d ppm 3. 69

(s, 3 H, 0 (s, 66 - 8,40 232] 25(3)
The s&fe p r ocedur e(3a§heu°§@6 pf%ef&%%s“;? ‘EE’P"BBIE’ hAes (2 wps ‘faé‘EFd(?lt‘jR t he
conmpound dok@Burd.00 g} bR id Pxdmpd 782 1d Yivke2drt-bidylq i eBlofmBEdR Yl 4( 1444244-

chl or ophenyoet hoxyl enZ}/I }isoquinolin-4-yCacetate (95 ng) as a colorless
solid. | ) d ppm3.00 (t, J=6.9 Hz, 2 H), 3.69
(s, 3 H, H:'NIQR G@OM?IZFQHLdR@ﬁOKM-d)‘Iﬁ@nQI Jrii(r Pii.634.1%8 (fosi HY 4kl - 46573 -
8.41 (nn, 13 H) 30 % 0 a solution of the conpound (83
my) obt ai@ed Bt @, 249, 1%)- T3 @ud hydrofl ran (2 m), 1 N sodium

hydr oxhdgoggyeous solution (1 m) was added, and the m xed sol ution was
stirred at roomte(r&erature for 23 hours A saturated aqueous anmpni um

chl ori de sol ution {aShesmearacpdyetssisedindixample i140-63 vgs sradedputieinegther et o,

fol I owed by, saﬂd Fp&)té{‘ﬁeﬁhn Bdihe 14770(3%%&@&@:1 bdg4RnBABEGyh@AYEr was washed
with a saturate I ne solution, dried over anhydrous maghesi um sul f at e,
and evapdﬁf@m@metbﬂ&i@ﬁzyr]éﬁmeGr%’ﬁure to renove the solvent. To the

resul ti NOOUREEY NFY CEHL GREFORM. @t ﬁ?%‘ 743419 mhﬁziﬂ KE3Hnf 4WBS
stirred at roomtenperature for hours he produced solid was filtered
out to give the titled conpound (58 5 ng) as a colorless solid. [0234] By
the sane procedure as in Exanple 149, conpounds of Exanples 150 and 151
wer e obtained [0235] 10 [ Exanpl e 152]

[ 1- (44[ 2- (4- chl orophenvl ) et hyl ] sul f anoyl } benzyl fi soqui noli n-4-yQacetic acid
(1) To a solution of 2-(4-chlorophenyl)ethylamne (2.83 g) and
triethylamne (1.46 m) in tetrahydrofuran (50 m),

4- (brononet hyl ) benzenesul phonyl chloride (1.63 g) was added, and the m xed



71 (3) To a solution of the conpound (1.02 g) obtained in
Exanpl e 152-(2) and 1- chloro-isoquinoline-4-carboxylic acid nethyl ester
(381 ng) in tetrahydrofuran (9 m), sodiumbis(trimethylsilyl)amde (2.72
m, 1.9 Msolution) was added dropw se at -30C, and the sol ution was
stirred at roomtenperature for two hours Furthernore, the solution was
stirred at 50C 5 for one hour, and t he?®1 M aqueous sodi um car bonat e
solution {gs 4-;13%% gWBS added thereto and the solution was stirred at 50C
for two hours acetate was added thereto, and the solution was washed
with a salo2rdt ed aqueous anmmoni um chl ori de sol ut| on, and then washed with a

AL ur At ed Sal i ne B4k e pRBLAr B0k, Baele 109l da%%dq)v@am@nydrous

magnesi um sul f at e, evapor at e ressure to renove the
sol vent . cPowrsdUpe ghaptared @iEEK@@lpb’r]datﬁ@ttO wias methyl ¥- [(éd[(t?yt butsixpgarponyl)(4-

chr omat.o n- hexane = 10
{0 50 0/;5 %%S%néy&eﬁ{hﬁmeiwzﬁ{rﬁgca'?wjlgfﬁlgo&ﬁloimeek QM{)O@E@@%@mQ)

chl or ophe'hlNERH§0] Wik Gy AHRMyddPomUi 43d5.i A8, 408 tr bEBXH2at-d 6144 HY) as a
pale yeII 1 MHz, DMSO-d6) d ppm 2.57 - 2.63
O o2y P8 552 G, 151 5.5 gos el S BRB0 (ERn B O sd BP = 7 07 -
883(m [0220H), 9.00(s, 1 H) [0238] (4) To a solution of the

conpound (169 n) h(/gzxrggga gp;o@?ﬁfeagmLe?é&g%n(p@wsrtg}»@%fcq&g%%afd%gn,e<4 m). 1

N aqueous sodi um r oxl SO ol ution
was stior redpatndi(@nmg)ehpeed inkExemplerl 4767 ¢egive in & {[(at-aroxyerdbonyN4aqueous

hydr ochl o ghiogob%gzyg%gloﬁlg%xﬁ}ggé},y}ﬁa{]@on fj@&ﬁndoﬂ SR G 8RN (k@ bgPed by

extraction wt aer S washne
sat ur at estmmr(@ocsMHu,t@IﬂuQR@mw ct)vl@pmdmuxr e)u%Hbrd@rleéﬁﬁ fmstHy, 4106 - and

evapor at dey e I nove the solvent to give 1444[244-

chl oroph%ﬁj@}' H?su fg(rjrlg&l[" f%gr?%ﬁ?ol soqui nol i ne-4-carboxylic acid (164 nyg)

as a pal 403}l ow solid. 25 1H NWVR (600 MHz, DVSO- d6) d ppm 2.58 - 2.65 (m
1 1'%6 8[70_2331 96 &%he sar@: pro&gﬁa (S%Sed Fgcz%mpze Pg@“%ﬁg%é%dmuéésifw%iﬁl?) 45 (br.

(r)ﬂb§ ai ngd aompﬁxdr(ﬁﬁlemg)%ta(mgl in Examhled#b(@rtwglwmnﬂhyl,{1dkfa{[9tbanbmamerE)}ﬂDh058 .
an i et h ice bath, an

the m xed SBP TR e BERYE Bafnsciiaitoae iy B ciBuonr * ana

evapor at €#l NNEQGOGMH@M@K@HERM@)H@pmdm& 9tHi)e4§2)(svéHD 4.2bo 4t5he{mreH1)1,I ting

crude pr to .l et rQof (2 M) and acetonitrile (2 mM) were added,
and (tri %ﬁyﬁ%ﬂ?&ﬁ?@gfgrﬁgﬁﬁgne (0.341 m, 2 Msolution) was added

dr opwizge [0zR24n ice bath. The m xed solution was stirred in an ice bath for
one hour. The solu n was evapor ate der -redu ressure to,.renmove the
72 solvent. To the >'81§etﬁaf'lfiﬁ’§j’c Wféuﬁ%dﬁgéﬁmpl?/\g{g @atvfp O‘itulfmg Hxane (2
m) and Slolmpeuinddzxstag)@blainéd n@xamreazmduedgwamd[(m{{a(teetaiumxymbams (stirred at
60C for 3 e reaction. so on.was. f ter d thr. lite, and water
was added {og]pf??é{t}?’f"lnf’ﬁ‘ﬁ‘flﬁ’?}pbﬁyl)%ﬂfé‘ﬁly%o"é%o:hﬁctyl e%afﬁtdg{bﬁ%% acetate. The
or gani c |IHM\(&EI\MBM®R®]¥DW&3H%MB@ SaHne. 18 ¢, oHi),CIR3 -dir4dth, OVRr

anhydrous es |f at and evapor ated under reduced pressure to
renové® t e % 5#%%%3§%I1ﬁ)ng crude product was purified by col um

chromat ogoaphy (acidic OH type silica gel, nethanol / chloroform= 0 to

15% , and di et hyl ed ther d the purifie duct was

st i/?red at roomyt e&b@ %fW‘é’“f’g'?‘e i@“ﬂ?&ﬁ‘féég?ﬁg%t@?ﬁ @%ﬁ@m@gfﬁ{ | t ered
23 t [ 8 22 0 ]cmstfze (t ,?1)94 Ilﬂﬂh%fdrbﬁlklirlctakﬂ%g@ﬁlﬁﬂéwﬂd’(? Iﬁlmam)iecasmhmll;ﬁ% yc?dltldji?\wzas olid.

ructural formul ag an ue s are

shown i n St & repm fepperaure fRp I Sheprs. T N@ﬁ upsd f‘g‘élf‘?f f F@&ﬁ P Loty sﬂ%de XZY
Rl |Ble\éBmfl)dendeZ@mgT)%ga&alorless solidH NVR (600 M-z, DMSO-46) 4.00 (s, 211),
4.60 (s, } 242 7.32 (m 2 H), 7.58 - 7.67 (in, 3 11), 7.73 - 7.83
(in, 21100224187 - 7.92 (n, 1 H), 7.94. 8.00 (n, 1 H), 814 - 8.19 (in, 1
H, 8.29 - 8 37 (rlStru%ﬂaila) formBladdnd MR Sralueslofi Hxhmplke 141%0 (BT are Shownln fifiblel 49 K



01 IH NMR (600 Miz, DMBO d6) 2.97 0,1=6.6 Hz, 2 10, 3.99 (s, 2 H), 4.09 0.,
15.6 Hz, 2 H, 4.53 (s, 2H), 6.77 - 535(m 13 H), 12.55 (br. s., 1 13) 150
101 *,...0.-~. . /.... 111 NVR (600 MN, DVBO-d6 ) 1.91 - 1.98 (n, 2 H),
2.66 - 2.71 (m 2 H), 3.86 (t, [-6.4 Hz, 2 H), 3.98 (s, 2 H), 4.53 (s, 2
H, 6.77 - 8.36 (n, 13 H 151 1101 *--.. .. 0.----, . .... ~0-... C 'H MR
(600 Miz, DVBO-d6 )4.00 (s, 2 11), 428" 4.27 (in. 4 H), 4.55 (s, 2 H
6.80 - 8.[gim 13 H), 12.50 (n. s., 1 H 152 H 4, oa 10 | 111 NVR (600
MHz DIVSOdG} 2.60 - 2.65 (m 2 El), 2.89 - 2.95 (m 2 H), 4.01 (s, 2 H),

4.72 (s, Be@pl 7.09 - 8.37 (m 1411), 12.57 (br. s., 1H 73 [0243]

[ Exanpl e 153]

[ 1- (4- {f 21(Z¥chl or ophenypet hyl j car banmoyl | benzyl |'i sam nol i n-4-yllacetic acid
(1) To a ¢ i o 0T ~4- (bronmonet hyl ) benzoic acid tert-butyl ester (22.1 g)
in tol uene @ i-rRh- but yl phosphine (30.5 m) was added, and the

m xed sol anNwa rred 5 at 60C for 70 mn. The reaction sol ution was
renoved by eyaporation under reduced pressure, and to the resulting crude

product, n-fiexane was added and stirred. The resulting solid was filtered
out to give [4-(tert-butoxycarbonyl)benzyl](tributyl)phosphoni um brom de
(36.0 g) @s2aA colorless solid. IH NMR (600 WVHz, CHLOROFORM-d) d
ppm 0. 93 098(m 9 H, 1.44- 1.52 (m 12 H), 1.60 10 (s, 9 H, 2.37 -
2.46 (m [63%1434- 4.40 (m 2 H), 7.50 - 8.02 (m 4 H [0244]

(2) To a solution of the conpound (33.8 g) obtained in Exarrpl e 153-(1) and
1- chl OFCE*aS{BHF“ nol SJne % carpoxyki ¢ afid et nyl

tetrahydr T (235 )5S0 IUHIUID\.IIHELHYT‘ iy Amre- g'“‘““1.9 M

sol uti on)l was jadged at -30C resu Qs A
f Oro A5~ N. her HOLE 1L A1E, 708 Sillaleh 79 | Sol uti on
) and thep i [ays.afs, Saidpneargnat e (10. 2

stirred dt "bom tleny
d—the resuLi-r-ng-seLut_L_on_\Aas_si_r_LLed.GOCfor

was stirred at
g) in watler—H20

two hourg. 1 N hioric abid_sal Ut i @Ooaa’erewsgwaaom o adj ust
the sol ut|i ose t By ~exty.act vvi t[1? 07 B( |H>a ?T ¥he organic
| ayer was dri ¢ S magnes| um s# t (§ ngnder 20
reduced presst he—sel-ven The +e f“r' Od bet was
urified|by cd raphy (nep fB‘@Vﬂ% 6ty |
gcet ate |/ %4:he L}QQ?/[{OEOQJ w\@:\c s,2H),4.32- 437(m 2 H), 440- Hy

. 4.46 ), 699 81
1[4-(tert-butg yl ] 1 soqui hol i é 1}5 ;J%"IB: as an
or ange- col-ore 1H N M d) d

ppm 1.55|(s, 9 "B H, 4.7p @ eroomzsmog@ @ 8 H,
0

stirred at 140C e +xesul ti ERIEA.05vetsls et LE)eessd [0 room
30 tenpenaturg

t he sol uttomt

| i ] UydC)\LiabLI on—witih || _i?"sggioed Tha organi c
ayer was was i rated sa 2 -SBh ut i " rous
magnesi um $44 f ng;;g evaporated u reﬁgq @is)y n;”g‘}]ﬁgvermve t he
sol vent to giVe 1444(tert-bdt oxycar bonyl) nzyll§1g$,gqyghpglr(peH)4 car boxyl iC
acid 74 (It Uy ag a pate UlngU-bO%Uled soti uuu | ,
DVEO- d6) d‘f) prh 1050 5 H)|, 4.76 (s) 7%@"‘“&@0 [0246]
(4) To a s&tut igur\of t he_conpeunth (31 1 tcrggesgn L +(3) in 5
chl or of o m (265‘ m?* | oxal yl*|chl oride |(5.1 1 )%and ﬂbdr met hy1 formam de
(0.1 mM) were added in an ice bath, and the m xed soI ution was stirred in
an ice bath for 70 mn, and evaporated under reduced pressure to renove the
solvent. To the resulting crude product, tetrahydrofuran (133 m) and
acetonﬁt rP229] (133 m ) were added, and (trinethylsilyl)di azonethane (29.5

, Exa%l ngg]was added dropwi se in an ice bath. The m xed sol uti on was
str rred in ad)rce bath for 10 three hours The soI vent was renmoved by
evapor at i [d4-lf3ld ' Sy gyt ceticgeidr ude product,

133 n ' 133 et 2 95
ey, aad Th f%”i'%ﬁT %fd‘%l‘*” rkrégmerewrr% ?e%nr o RO SN

was returned to roomtenperature, and water was added to the solution,
foll owed by extraction with ethyl acetate. The organic |ayer was washed
with a saturated saline solution, dried over anhydrous 15 magnesi um

sul fate, and evaporated under reduced pressure to renove the solvent. To
the resulting crude product, methanol (265 nl) was added, and

(trimethyl silyDdi azonet hane (44.2 m, 2 Msolution) was added dropw se at
roomtenperature, and the solution was stirred for 20

9.14 (s, |1744) Nk (3) T 1111430 &% 2 8 414 ezélbﬁftﬁomd (11.8
g) obtained i 2) in tetrah ur%ﬁ“("f%g)’ﬁf())(s’l@ N aqleous
sodi um hydr oxi 50 M) was g MR B0 B AMSDOks V4. 170N Was

I

0

elne

dde
l

Cl
hydr ochloric d @Ildi)ileﬂ(bvaslﬁdded tp adj ust

e




m n. The sol vent was renoved by evaporation under reduced pressure, and
resulting crude product was purified by colum chronat ography (neutral OH
type silica gel, ethyl acetate / n- 20 hexane = 10 to 40% to give
tert-butyl 44[4-(2-nmethoxy-2-oxoet hyp| soquinolin-1 - yl]nmethyl Thenzoat e
(4.07 g) as a brown oily substance. 'El IB\IAR (600 MHz, CHLORCFORMd) d ppm
1.55 (s, 9 H, 3.69 (s, 3 H, 4.0 (s, H)470(s 2H) 7.29 - 8.13 (m 8
H, 8. 41 s &o@ank%él el <3Tﬁ1)asoamn%wapdrefe(mqngawm@wa@ il h il 9)

obt ai ned I n In chloroform (40 n), | uor oacetic acid (20

M) was é@@e@duthp raiped wém@aqu stigfed farfl& min. x drthemate wﬁlum@r@?tyﬁmcieém n an ice

bath for 30 Qddeﬂbrtﬁchﬁﬂlmaﬁ &nd Eﬂé%&éa' sHﬁm&nwmarré& fof §@ﬁnﬁ1€1 ah REMRcheNper at ure
for 3.5 hours, N sodi um hydr oxi de aqueous sol ution was added to

the sol utaddition, raochmn b@rehmlati%(% mgdjvessaddedbres Bmeg §very 30anip Hean iechatloned by
extracgi q umtetdQq@e%ﬁ%’éohﬁ&?&%onﬂ?@c}%rgﬁmag adfdd | fBlYRled R eRELIM ith & saturated
sal i ne sol ution dried over anhydrous magnesium Sul fate, and then
evapor at edlogaferer  Abeloreanic loyes sun Akediqyer ashsiyeusimagnesim wiatetand gaperated
4-([4-(2- éﬂgérh%xedgnesg;f%tr%@&eeg%%@&' i b sar&do%mxlre}saaﬂgah&e @salﬂt 3: 45{) 9)

as a pal rown s

4.13 ( s, czlomfornzﬂm ¢riethypsilpgye (17 ngpand teﬂle@oa(:mc asldlél) 5 n@ \eere qdf,ied @n he 12.79

(hr s. 4 o 6)a o rrpound
(2.69 g g%dasloﬁlg?f[ e S%fed 2% ‘ig"é 1? ES“"§ n Ac ra?%d? hébtu% QASM% of Q%(a chl ori de
(1.07 1m )hyé:ngembrbbndtervms Iaydeﬂcbm tie solateon( Bllowaidy )extnetion wdlﬂetdom_ﬂ)rxan Tlmae bat h,

and the (n§r %9: la'ls %} vl‘vleagsI 2idq g@‘e% arfl { Idrrolilg %\ u%n%éurg Q&falgeo g&d ev%o?%tﬁf&%&l r%{i]\{cgé) lution was

5 renove eVaporat ron un ress e resulting crude :
pr oduct , pu:dsktme mfremme(tmmler)t w@?he @sldte, cnain tﬂroZut(tAWas phrged pheslypet hyl am ne

(1.68 n1 )cm%rr}}%to%}/ag tyé sﬂgca m]@%?fl\’\%étgte 2gqg)gan%_h 46?0 édg/a)l %’ixggﬁeﬁ?ﬂéﬁjﬂ-ﬁas

resul ting so PSS one
washed wiatdincebesaf)isoaqiisddinsoyijtcetam (5 r@)mmalnsrlesdﬂdobdl de, and the organic

rcncab proRuE ey THIHGHITRN G Wi 2 Pl YT Tobtuct was

puri fied 484 (sl Hin® 5€ hé. 6N, adiaphy- 1.0 nt, 238, 361 17C (el H),Stdoy17. 7a)c(mt ate /

-h = t 099 ..t [ I - (A=A [ 2- (4-

th g?ggﬁeﬂy&%h@?ﬁl@éﬁgn&/ﬂ%&%hl s%%ﬁs’r(wlo ﬂl-4fyl | acetate (1.31 g) as a
ga:_be ygl Its[(i:zaszoltsi?d( tH NVR (600 MHz, CHLOROFORMtd) d ppm 2.87 (t, 6 9 Hz,
6.04 (t, J=5.3 Hz (%T%Swuﬁ“’ﬂztge éor&pgwc(i}?wq )rﬁlbté’éédztﬁE%%“p‘il‘%lih“ [0249]

(7) Tﬁog p??ihué (3a1), B 4-Hikidoro berpew Bhlofide. (395 19g) mtaadddéndarl ide Eﬂla,l?md the iﬂ('ﬁ;&d( 21) ) in
tetrahydrofitran eous sol.ution (14 was
added in8 lf'l“?’b‘easﬁé‘frﬂi até%?c?‘ TteH’BerﬁﬁuTegéPL%fgﬂfsl oﬁs taﬂ‘fef"ésds dpm 5om

tg (rjrpgr at ulryﬁrogexb?r&rﬁtehew@ wis dﬁdaﬂﬂﬂlﬁw% I%Oexhyaroﬁed;ﬂheﬂiylnacamed Ty agH%lm was
aetotesoumn ath to a st the solution to

fol | owed 18§* ‘é?(st‘VaéE‘le W ‘g\h“feﬁ hégrﬁﬁ}?? c?ﬁ‘tdatloé”%ér‘ﬁesatblfaéeélrﬁqﬁeoﬁl%‘fmﬁ/ﬁ washed

W th a sabdii@hgdogabirhhaaiad hild, folldwed by @Medctisd Wil eyl Scétig N e Wigasid| f at e,
and evap tYevgs\égegler redyced pressure _to renove the sol vent Cﬁ'Lhe resul ting

crude Zpr 3%& BURF RFIYSEPUB A8 UV AT GRAGY 2Pgief HRCHICEUCHPISHE sil i ca

gel, nmet haralove mbkavGE OrMeTestitihg crié%rod&owamnﬁbd B Qe @rdrshtogdipl hyl 25
ether was added, and. the mxture E stlrred roomte[;r]ggrat re for 17

hours t o (#adie PFtumesiicagel. $tbyl grejaie an-peeee 334 1o /‘Qfﬂ g% ethys1-§-UGrfe obt ai ned
solid \’Vaiildﬂlo?@ﬂkr\&@%rbéhyﬂhlhﬁﬂfﬂenﬁy@)’f’»@qtﬂh&hnat-ylfb@@ateﬂm MBLeE pdl@5din K. Was

added drqﬁw se theret he resul tin fgdso ut was stirred at _room

t enper at uH&¥R L?rfgL WW&#;?PF& s Sdk ﬂogxé?szﬁ)ﬁt%r(e&@uz 2%nd dried
to giye t Q f, 8H)H. B- ¥alaw 8pkisd (s, 3¢ [ 0250
Corrgogﬁds@f(mizgmdﬁ%smgggﬂfg@?%dmﬂgﬁo tglgned ﬁy (l(:arry?)riig (()sut@lt)Le sa]rre 76
[Ka 28] [0228tp H [0252] [Table 6] Exanple X Z 11" IH NMRd ana 153 1: 10/

Ho C 111 NWR (Q@PTM%luﬂ%@hQ@&né&uZ@(zbb mg) dbtdinedl iExar? plé M&-(2§m39 - 3.46

(m 2 1le, 4.00 (s g - 843 (m 14 H) 154 *-------
OHO O t@{ahydro ran (4 ml) - methanol (4 ml), 1N aqueous sodium hydroxide solutlon 6 ml) was

added in an ice bath, and the mixed solution was stirred in an ice bath for 20 min. Water and



111 NMR (600 MHz, DMBO-d6) 3.98 (s, 2 H), 4.37 - 4.41 (m 2 H), 4.65 (s, 2

I1)' 7.24 - 8.94 (m 14 H) 155 \* H*-y-N..... / \* o C * 1H NW\R
(600 MHz, DMBO-d6) 2.79- 2.84 (m 2 H), 3.42 - 3.47 (m 2 H), 3.98 (s, 2
H, 4.67 (s, 2 H, 7.14- 8.45 (m 14 11) 156 \* p* 1-1 *yr1/4."----,* 0 SO

Oe 111INMR (600 MHz, DMBO-d6) 2.70 - 2.76 (m 2 H), 3.37 - 3.42 (m 2 H),
3.h70(s 3H, 4.01 (s, 2H, 4.67 (s, %2 H), 6.79 - 8.42 (in, 14 H), 12.53

; 1 2 75
(hr. s %&%aggda}?eéé %ig,ed thelgllf %})ng ecgygatf wlag_hlwl}_%% (5804 M‘Kwatgv?_é?d t‘ﬂ@%%d

(m 2
H, 7. 01 Theaesnnmg mpdelmth wasGecrystdllized teflfand - owater) t@:glvg thentlmn@@gmi G%&

DVEO- d6) 2 H), 471 (s, 2 H), 7.45 - 8.35 12 10. 39
(s, ‘ﬁ%)g‘lz\e"(*’%‘if?“’ld ,71. C Hgaoo M:Dz DVBO- d6) 3. 8§3| ?hr. s.H? 2 H),

4.70 (s, (2219}, 7.36 - 8. 35 (int 13 H' 10.25 (s, 1 H 160 C 11*
5 [Example 149]
(1-{4-[2-(4-chlorophenyl)ethoxy]benzyl}isoquinolin-4-yl) acetic acid

(1) The same procedure as used in Example 148-(1) was carried out using the
compound (1.00 g) obtained in Example 134-(3) to give methyl [1-(4-
methoxybenzyl)isoquinolin-4-yl]acetate (621 mg) as a pale yellow solid.

10 'HNMR (600 MHz, CHLOROFORM-d) d ppm 3.69 (s, 3 H), 3.74 (s, 3 H), 4.00 (s, 2 H), 4.60
(s, 2 H), 6.76 - 8.42 (m, 9 H)

[0231]
(2) To a solution of the compound (678 mg) obtained in Example 149-(1) in
chloroform (20 ml), a solution of boron tribromide (1.09 ml) in chloroform (10 ml) was added

15 dropwise at -50°C, and the mixed solution was stirred in an ice bath for one hour. Methanol
was added dropwise thereto in an ice bath, and saturated sodium bicarbonate water was added,
followed by extraction with chloroform. The solution as washed with 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

20 (neutral OH type silica gel, ethyl acetate / n-hexane = 20 to 60%) to give methyl [1-(4-
hydroxybenzyl)isoquinolin-4-yl]acetate (418 mg) as a colorless solid.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.69 (s, 3 H), 4.00 (s, 2 H), 4.58 (s, 2 H), 6.66 -
8.40 (m, 9 H)
[0232]

25 (3) The same procedure as used in Example 141-(1) was carried out using the
compound (120 mg) obtained in Example 149-(2) to give methyl (1-{4-[2-(4-
chlorophenyl)ethoxy]benzyl }isoquinolin-4-yl)acetate (95 mg) as a colorless solid.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.00 (t, J=6.9 Hz, 2 H), 3.69 (s, 3 H), 3.99 (s, 2
H), 4.08 (t, J=6.9 Hz, 2 H), 4.58 (s, 2 H), 6.73 - 8.41 (m, 13 H)

30 [0233]

(4) To a solution of the compound (83 mg) obtained in Example 149-(3) in
tetrahydrofuran (2 ml), 1 N sodium hydroxide aqueous solution (1 ml) was added, and the mixed
solution was stirred at room temperature for 23 hours. A saturated aqueous ammonium chloride

solution was added thereto, and acetic acid was added thereto, followed by extraction with ethyl



H o 111 NWR (600 MHz, DMSO-d6) 2.79 d - 2.83 (m 2 H), 3.42 - 3.47
(m 2 H, *3.99 (s, 2 H, 4.67 (s, 2 H, 7.18- ci8.42 (m 13 H 77 [0253]
[ Exanpl e 161] (1-{4-1(2-phenyl ethyl kar banoyl ] benzyl }

i sooui nolin-4:yl)acetic acid (1) To a suspension of the
conmpound (100 ng) obtained in Exanple I7?3-(5), 2- phenyl et hyl am ne (0. 045
m ) and 1-hydroxybenzotriazole hydrate ‘(55 ng) in chloroform (3 m), 5
1-ethyl - %cétgde etk Ak r%‘}@rr@ﬂ%ﬁe@l%@%@;’aﬂu%é&%alﬂﬁéQBIQGM @ﬁéd%%er(aﬁaﬁ 5

added, and the m xture was stirred roomtenperature for th ours The
reaction WP@NH%W%@W&W@W%WWWW Prespide ©vepoe ditcedvard e?fO ?ﬂéduced
pressure [LQdn E'ERM@ rfoti?ct %ﬁ%‘tﬁ&?&ker v&@%dde@sdﬂhmef?ﬂxtﬁfe% sk QAW edomas purified by
col utm chr omat ogr ap % pe silica gel, ethyl acetate / n-hexane = 60 to
100% to tgnppéattpfgf%)}ﬁ purs.{ AEhFQ)Q)dpq;fé ﬁ9J|d was filtered ot to give the titled compound (58

et hyl )garn;@qpygglg@egg%ul soqui nolin-4-yl)acetate 10 (90 ng) as a pale

br owni sh-col ored soli1d. 1H NVR (600 MHz, CHLOROFORM d) d ppnR.90 (t, J=6.9
Hz, 2 H [0B46 - 3.72 (m 5 H), 4.01 (s, 2 H), 4.68 (s, 2 H, 5.98 - 6.07
(m 1 H, 7.18 -8. 2) The
same procedure as %yégé@mﬁﬁéééﬁn%f%lﬂ%xﬁfple %%Or%%r%rﬁcfggéEé%n%plﬁssllsgam% }15(1
conpound W@@Obﬁgyedobt ained in Exanple 161-(1) to give the titled corrpound
(73 mg) W@pal e yellow solid. [0255] Conmpounds of Exanpl es
162 to 251 wére obtai ned by carrying out the same procedures as in Exanple
161. S0 r uExampdd 12br nul ae and NMVR vaI ues of Exanples 161 to 251 20 are shown
in Tabl eg; {1 ’ ? N 7§ce§19 {1 [Table 7-1]
Exanpl e VR PP \ 600 MHz, DMSO- d6)

2 80 (t J=7.3 Hz (IPTOF@sohmomng L(@clmoz(lmyl)zthlyla)mna(mw@d trzethsr)lamme 68 (s, 2

350 Oadded, am themmigad s(o:muowag stirubd @7rop ferdperdjure for 16 houg  ABhy acetalohdB) , 12, 52
(fr. 5 a&deld)thel‘gtg, a’;ld the 'solut'idn*was washed with a saturated solution of ammonium chloride and

then washed with water. 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
30%) to give 4-(bromomethyl)-N-[2-(4-chlorophenyl)ethyl]benzene sulfonamide (2.04 g) as a

20 colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 2.67 - 2.82 (m, 2 H), 3.12 - 3.33 (m, 2 H), 4.38
(t, J=6.2 Hz, 1 H), 4.50 (s, 2 H), 6.93 - 7.80 (m, 8 H)
[0236]

(2) To a solution of the compound (927 mg) obtained in Example 152-(1) in

25 toluene (12 ml), tri-n-butyl phosphine (0.883 ml) was added, and the mixed solution was stirred
at 60°C for 30 min. The reaction solution was removed by evaporation under reduced pressure,
and to a solution of the resulting crude product in chloroform (10 ml), n-hexane (200 ml) was
added dropwise. The solution was stirred at room temperature for one hour. After
decantation, tributyl(4-{[2-(4-chloropheny!)ethyl]sulfamoyl}benzyl)phosphonium bromide (1.37

30 g) was obtained as a colorless amorphous substance.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 - 0.96 (m, 9 H), 1.40 - 1.52 (m, 12 H), 2.31
-2.40 (m, 6 H), 2.85 (t, J=7.3 Hz, 2 H), 3.14 - 3.20 (m, 2 H), 4.46 - 4.58 (m, 2 H), 5.90 - 5.97
(m, 1 H), 7.07 - 7.24 (m, 4 H), 7.57 - 7.85 (m, 4 H)
[0237]



0 -T--No-ommmnn- * 0 |HNMR (600 MHz, DMBO-d6) 2.82 (t, J=7.1 Hz, 2 H), 3.42
- 3.48 (m 2 H), 4.01 (s, 211), 4.67 (s, 2 H), 7.14 - 8.45 On, 1413), 12.54
(br. s., 1 H 164 * * HTh--N....... --* 0 IH NMR (600 Mz,
DVB046) 1.74 - 1.80 (m 211), 2.56 - 2.61 (m 2 H), 3.19- 3.25 (m 2 H),
4.01 (s, 211), 4.67 (s, 2 H, 7.21 -8.37 (m 14 H, 12.54 (br. s., 1 H 165
.--"-- 5 H'Thill,* 05 e 11-1 NVR (600''M&z, DVSO-d6) 2.24 (s, 3 H), 2.75

t, J=7.6 Il 2 a3clution cotpo obtained in e a 213
(705_ Ot %In H£3T§ §<§t E%ffh% éﬂbu%&%])@zlzé b3 @& &’\@ 142- Q&i > 2%3(5

311), 2. ghioro- 1sgqty1801(nm4 czrbpb(yhcgmgglethygesg% (38 mg) 1q4)etrah4d1@fpre{n5(9 HQ)_Lgc)dmrm 67 (S

2 H, 6. 7 ! 0 ,
H)O d6) 9!%1s(3r§n&15y1§1121)an:l16e ﬁ)?]?nﬁ 125 M so?utlon)szlll_si)a,ddeéi.dg%uw_lse%.t %? d(, :lf)&v{zﬁgﬁilglt@o% 01 (5.

211), 4. 6\8as(sgrrec2at|-ﬂgsqm tzn(p&atureffoﬁﬂlo(hnurs.léﬂ:d-ﬁphem@&, (e sslutidnt wamstirred 0 50°A | | NI VER

5. 36 - 3, 5 Ornoo painen! e3igul Yo dipehe sy e A iy poeging 31
12. 52 ( brthe solytich wh }tirled@t 20°C &r twblhdudrs.0 Ethyl acetate was added thereto, and the
solution was washed with a saturated aqueous ammonium chloride solution, and then washed
with a saturated saline solution. The organic layer was dried over anhydrous magnesium
sulfate, and then evaporated under reduced pressure to remove the solvent. The resulting crude
10  product was purified by column chromatography (neutral OH type silica gel, ethyl acetate / n-
hexane = 10 to 50%) to give methyl 1-(4-{[2- (4-
chlorophenyl)ethyl]sulfamoyl}benzyl)isoquinoline-4-carboxylate (124 mg) as a pale yellow
solid.
'H NMR (600 MHz, DMSO-ds) d ppm 2.57 - 2.63 (m, 2 H), 2.88 - 2.95 (m, 2 H), 3.96 (s, 3 H),
15 4.83(s,2H),7.07-8.83 (m, 13 H),9.00(s, 1 H)
[0238]

(4) To a solution of the compound (169 mg) obtained in Example 152-(3) in
tetrahydrofuran (4 ml), 1 N aqueous sodium hydroxide solution (2 ml) was added. The mixed
solution was stirred at room temperature for three hours. Water and 1 N aqueous hydrochloric

20 acid solution were added in an ice bath, followed by extraction with ethyl acetate. 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 give 1-(4-{[2-(4-
chlorophenyl)ethyl]sulfamoyl }benzyl)isoquinoline-4-carboxylic acid (164 mg) as a pale yellow
solid.

25 'HNMR (600 MHz, DMSO-ds) d ppm 2.58 - 2.65 (m, 2 H), 2.87 - 2.96 (m, 2 H), 4.82 (s, 2 H),
7.05-9.03 (m, 14 H), 13.45 (br. 5., 1 H)

[0239]

(5) To a solution of the compound (164 mg) obtained in Example 152-(4) in
chloroform (4 ml), oxalyl chloride (0.058 ml) and N,N-dimethylformamide (0.004 ml) were

30 added in an ice bath, and the mixed solution was stirred at room temperature for one hour, and
evaporated under reduced pressure to remove the solvent. To the resulting crude product,
tetrahydrofuran (2 ml) and acetonitrile (2 ml) were added, and (trimethylsilyl)diazomethane
(0.341 ml, 2 M solution) was added dropwise in an ice bath. The mixed solution was stirred in

an ice bath for one hour. The solution was evaporated under reduced pressure to remove the



4 * 4111 NMR (600 Mz, DMBO-d6) 2.21 (s, 3 H), 2.24(s, 3 H), 2.71 -2.77
(n, 2 11), 3.33 - 3.38 (m 2 H), 3.98 (s, 2 H), 4.67 (s, 211), 6.88 - 8.51
(n, 13 H 170 * * H *YL(4 o le ' IHNWR (600 Miz, DMSO-d6) 2.74 (t, J=7.1
Hz, 211), 3.37- 3.43 (m 2 H), 3.80 (s, 3 H), 398(s 2 11), 4.67 (s, 2
||), 7.01 - 8.41 (m 13 11) 171 * * H*.- KI-."."-=--.. 00 . Ow IH
MR (600 MHz, DMBO-d6) 2.10 (s, 3 ,2269(t J=7.3 Hz, 211), 3.35 -3.40

( m 2 H,sohehd G5 the:f’és{]xbtmg Srudpibduct, %va{'ei} V] rﬂll,qa-él%xang (3hy) abd §Q/er a%etét% (Hﬂ 13 H
79 0258] |[Table 7-2] mple X Z'Y R 111 RVR (d ppny 172 110
t YNI F4* omg) wire addeduemd (hs@@uui\mzwasmmwétrczfoew tin, Jhezredctiplz solRiokfwvas 3. 41 -
3. 47 , I 4 11
34 4( '(E ﬁl?eréd t)u']c_)u% c%%t (%d u?aile;}%v_as éddggto(t% ﬁla*at'ébfplloz)veé% f)fga&‘if% &#lﬁt (62) 5
VHz, DI\/BOaCd@ye 2 TiBorganiciFyet whivwashedHyith SsatitateBsalite s(omnog degd o@r @dhydous 2 H)

4 64 (% I%ag}ulsglum Zul&@e ancﬁw%('ﬂ}d Jnﬂgr]rlducéc?prgs%ur(e%remave thg‘so:}\;e)nt 17['%e’ om Mo

resulting crude product was purified by column chromatography (acidic OH type silica gel,

methanol / chloroform = 0 to 15%), and diethyl ether was added thereto, and the purified product
was stirred at room temperature for 15 hours. The resultant solid was filtered out and dried to

give the titled compound (50 mg) as a pale yellow solid.

10 [0240]
Structural formulae and NMR values of Examples 148 to 152 are shown in Table
p
5.
[0241]
[Ka27]
X
=
| Y-R!
N
CO,H
15 [0242]
[Table 5]
Example] X Z Y R 'H NMR (d ppm)
"H NMR (600 MHz, DMSO-26 ) 4.00
1 (s, 2 H), 4.60 (s, 2 H), 7.24 - 7.32 (m,
o~ o 2 H), 7.58 - 7.67 (m, 3 H), 7.73 - 7.83
148 | ¥ % '\©\ .{\N/U\ (m, 2 H), 7.87 - 7.92 (m, 1 H), 7.94 -
. N Cl 18.00 (m, 1 H), 8.14 - 8.19 (m, 1 H),
3.29 - 8.37 (m, 2 H), 1031 (br. 5., 1
H), 12.59 (br. 5., 1 H)
'"H NMR (600 MHz, DMSO-d6) 2.97
o~ (t, 3=6.6 Hz, 2 H), 3.99 (s, 2 H), 4.09
149 | 7 U N0 T @ (t, =6.6 Hz, 2 H), 4.53 (s, 2 H), 6.77
* Cl . 8.35 (m, 13 H), 12,55 (br. 5., | H)
"H NMR (600 MHz, DMSO-46) 1.91
o~ - 1.98 (m, 2 H), 2.66 - 2.71 (m, 2 H),
150 | 7 ’\©\ TN '\©\D 3.86 (1, J=6.4 Hz, 2 H), 3.98 (s, 2 H),
* 114.53 (s, 2 H), 6.77 - 8.36 (m, 13 H)
"H NMR (600 MHz, DMSO-d6 ) 4.00
(s, 2 H), 4.20 - 4.27 (m, 4 H), 4.55 (s,
151 | o, '\©\ A '\©\ 2 H), 6.80 - 8.38 (m, 13 H), 12.50 (br.
* Clls., 1 H)
" 'H NMR (600 MEz, DMSO-d6 ) 2.60
N - 2.65 (m, 2 H), 2.89 - 2.95 (m, 2 H),
£ % A * 4.01 (s, 2 H), 4.72 (s, 2 H), 7.09 -
# 0 0° CI[8.37 (m, 14 H), 12.57 (br. 5., 1 H)




0 NC2 |
n, 2

0
(in, | f
s., 1 H

i NVR (600 Mz, DVBO-d6 ) 2.96 (t, 1=6.

| 9 Hz, 2 H, 3.48 - 3.54
), 4.01 (s, 2 H, 4.67 (s, 2 H, 734 8.47 (m 1411), 12.58 (I x.

75 ."....--", 5*,,,), *0'1,.-2"...--, 1, \-"../- I HNWR (600

MHz, DMBO-d6) 2.92 - 2.98 (n2211), 3.53 - 3.59 (m 2 H), 3.64 (hr. s.

H, 4.63 (s, 2 H, 7.16 - 8.50 (m 14 H), 176 ,-"---, 0 Ho le ''"'..

11 NVR (600 MHz, DVBO-d6) 2.83 (t, 1=7.8 Hz, 2 H), 3.43- 3.49 (m 2 H 3.99
H

(s 211),
- 1.

B (s 211), 7 27 - 8.46(m 14 I1) 177 *--"- . *

..... .. imlll NWVR (600 M4z, DMBO-d6) 2.80 - 2.86 (m 2 1),

2
N

3.45

- 351(nﬁEXanl§1533 69 (br. s., 2 H), 463(5 2 H, 7.19 - 8.48 (m 14H)

178 z*
11),

8’50(n

3[1 4-412- 4|c|hH néRBEn rbaQM

-a‘éZtic(aIad 2 H, 3.97 (s,
m_14 11) 179

z* 1 ||p H , K-y- | t(1) To 2 solutiog ofér(hrpmowml)(bGWIW terbhmmetyr @5%) 0t, J=7.6

tfé rﬂé7(440 r?l}) ?ﬁ n(tg}tylghol-ph%)eagﬁl 5 911-) vca§ ’add%dl dn)i fthe4’m§§i Jo&tlo@wg:sls.)u.rr'ei@. 94 -

2

0 Cl 55a dt |6D°Cl\iw7q B0 Mreamml@twn)was r@@ved by eyﬁgor@oﬂzmdez feflyced pregire, 3, 49

(m 2

10

15

20

25

30

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
colorless solid.

'"H NMR (600 MHz, CHLOROFORM-d) 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 - 4.40 (m, 2 H), 7.50 - 8.02 (m, 4 H)

[0244]

(2) To a solution of the compound (33.8 g) obtained in Example 153-(1) and 1-
chloro-isoquinoline-4-carboxylic acid methyl ester (11.3 g) in tetrahydrofuran (235 ml), 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)
was added, the resulting solution was stirred 60°C for two hours. 1 N aqueous hydrochloric
acid solution was added so as to adjust the solution to pHS5, followed by extraction 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 30%) to give methyl
1-[4-(tert-butoxycarbonyl)benzyllisoquinoline-4-carboxylate (12.0 g) as an orange-colored oily
substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.55 (s, 9 H), 4.02 (s, 3 H), 4.76 (s, 2 H), 7.27 -
8.98 (m, 8 H), 9.14 (s, 1 H)
[0245]

(3) To a solution of the compound (11.8 g) obtained in Example 153-(2) in
tetrahydrofuran (150 ml), 1 N aqueous sodium hydroxide solution (150 ml) was added, and the
mixed solution was stirred at 50°C for 2.5 hours. The resulting solution was returned to room
temperature, 1 N aqueous hydrochloric acid solution was added to adjust the solution to pHS,
followed by extraction with ethyl acetate. The organic layer was washed with a saturated saline
solution, dried over anhydrous magnesium sulfate, and then evaporated under reduced pressure

to remove the solvent to give 1-[4-(tert-butoxycarbonyl)benzyl]isoquinoline-4-carboxylic acid



4.01 (s, 211), 4.67 (s, 211), 7,30- 8.47 (m 13 11) 181 ..-~".-,

H,
0 0 11-1INWR (600 MHz, DMB046) 2.84 (t, J=7.3 Hz, 2 11), 3.40 - 3.47 On, 2
H)

01 H

, 3.93 (br. s., 2 H, 4.66 (s, 211), 7.08 - 8.49 (n, 14 11) 182 ''-- |IP H
*..it---* o 111 NVR (600 MHz, DVBO d6) 2.83 (t, J=7.3 Hz, 2 H), 3.42 -
3.48 (m 2 H), 4.06 (s, 211), 4.72 (s, 2 H), 6.97 - 8.46 (m 14 H) 183 K*

O**

irtH 8 Br 111NMR (600 MHz, DMSO-d6) 2.94 (t, 1=7.1 Hz, 211),

- 3.49 On (11d gb‘l)lsaﬁaleQRarfg&colgreh%ohd"r 68 (s, 2 H, 7.12 - 8.50 (m 14 11)

[ 0259]
So-irti
2.80 On,

2 H), 6.
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3. 43
80

[T@M( 8%,1\45@3&'80 ds)dm?m ) 50(8 9%&%\9‘&%?@?‘) é)wé%%dg) 2.76 -

@2kd], 3.37 - 3.42 (m 2 H), 3.77 (s, 3 H, 4.04 (s, 2H) 4.70 (s,

I HNVR

81 - 8.42 185 z* * FL. 0-.,...",,O*
(600 MHz, DVBO- d6) g“glf%solut?n&étheﬁ?mwﬁ (11 g@btaingd '@ﬁxmpleimp) i, 54 (s, 4

H, 3.95 {Hrofofin (268 nitd), oxefyl @Hloride (5.1 ml) and N,N-dimethylformamide (0.1 ml) were added

in an ice bath, and the mixed solution was stirred in an ice bath for 70 min, and evaporated under
reduced pressure to remove the solvent. To the resulting crude product, tetrahydrofuran (133
ml) and acetonitrile (133 ml) were added, and (trimethylsilyl)diazomethane (29.5 ml, 2 M
solution) was added dropwise in an ice bath. The mixed solution was stirred in an ice bath for
three hours. The solvent was removed by evaporation under reduced pressure, and to the
resulting crude product, water (133 ml) and 1,4-dioxane (133 ml) and silver acetate (2.95 g) were
added, and the mixed solution was stirred at 60°C for 45 min. The solution was returned to
room temperature, and water was added to the solution, followed by extraction with ethyl
acetate. 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 (265 ml) was added, and (trimethylsilyl)diazomethane (44.2
ml, 2 M solution) was added dropwise at room temperature, and the solution was stirred for 20
min.  The solvent was removed by evaporation under reduced pressure, and resulting crude
product was purified by column chromatography (neutral OH type silica gel, ethyl acetate / n-
hexane = 10 to 40%) to give tert-butyl 4-{[4-(2-methoxy-2-oxoethyl)isoquinolin-1-
yl]methyl}benzoate (4.07 g) as a brown oily substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.55 (s, 9 H), 3.69 (s,3H), 4.01(s,2 H), 4.70
(s,2H),729-8.13 (m, 8 H), 8.41 (s, 1 H)

[0247]

(5) To a solution of the compound (4.07 g) obtained in Example 153-(4) in
chloroform (40 ml), trifluoroacetic acid (20 ml) was added in an ice bath, and the mixed solution
was stirred in an ice bath for 30 min. Furthermore, the solution was stirred at room temperature
for 3.5 hours, and then 1 N sodium hydroxide aqueous solution was added to the solution in an
ice bath to adjust the solution to pHS, followed by extraction with ethyl acetate. The organic
layer washed with a saturated saline solution, then dried over anhydrous magnesium sulfate, and
then evaporated under reduced pressure to remove the solvent to give 4-{[4-(2-methoxy-2-
oxoethyl)isoquinolin-1-yl]methyl}benzoic acid (3.42 g) as a pale brown solid.

'H NMR (600 MHz, DMSO-ds) d ppm 3.62 (s, 3 H), 4.13 (s, 2 H), 4.71 (s, 2 H), 7.39-8.36 (m,
8 H), 8.37 (s, 1 H), 12.79 (br. 5., 1 H)



I I I --* 0
... Me IHNW (600 VHz, DWVSO d6) O0.87 (t 1:7.3 Hz, 3 H, 1.25 - 1.33 (n,
1), 1.43 - 1.49 (m 211), 3.18 - 3.23 (n, 2 H, 4.01 (s, 2 H, 4.67 (s,

s, 211), 7.32- 8.36 (m 10 H) 186 *,..--.., * 1

(

*x !

2

2 H, 7.34 - 838 (m 10 H), 12.54 (br. s., 1 H 187 z* * H*'IrN4 o H

NMR (600 MHz, DMBO-d6) 0.82 1.72 On, 13 H), 3.20 - 3.26 (m 2 H), 4.01 (s,
2 H, 4.67 (s, 211), 7.34 - 8.39 (in, 1@ H), 12.52 (br. s., 1 H) 188 z* *
X
4.

)1 "1 (600 MHz, DVSO-d6) 1.44 -2.13 (n, 1011), 3.25 - 3.30 (m 2 H),
01 (s, , 4 67 (s, 2 H, 5.38 (br. s., 1 H, 7.33 - 8.37 (n, 1011),
12.53 (br. s., H6) T8 satuition ofﬂdetmﬁﬁp@]}d (2.69'g) obtained in ExagplefB3-(Hat e | H NVR

Eo,?%) M 6@%9"@@&) ﬂ%) }Xsadgt blolllgg %%7'?@) %r%l I‘?Q\If-du%etﬁ@fonﬁarﬂz&e ﬁdrogsl @v%)e ad@ed68 ( |S_|)

190 Z* * i4@h icklbath, an(l Nie. mixed'solution was sir@jl for one hour.  The reaction solution was
5 removed by evaporation under reduced pressure. To the resulting crude product, chloroform

(40 ml) was added, and 2-(4-chlorophenyl)ethylamine (1.68 ml) and pyridine (0.973 ml) were
added in an ice bath, and the resulting solution was stirred for one hour. The reaction solution
was washed with a saturated solution of ammonium chloride, and the organic layer was dried
over anhydrous magnesium sulfate, and evaporated under reduced pressure to remove the

10 solvent. The resulting crude product was purified by column chromatography (NH type silica
gel, ethyl acetate / n-hexane = 10 to 100%) to give methyl [1-(4-{[2-(4-
chlorophenyl)ethyl]carbamoy!}benzyl)isoquinolin-4-yljacetate (1.31 g) as a pale yellow solid.
'"H NMR (600 MHz, CHLOROFORM-d) d ppm 2.87 (t, J=6.9 Hz, 2 H), 3.61 - 3.67 (m, 2 H),
3.70 (s, 3 H), 4.01 (s, 2 H), 4.68 (s, 2 H), 6.04 (t, J=5.3 Hz, 1 H), 7.11 - 8.13 (m, 12 H), 8.40 (s, 1

15 H)
[0249]

(7) To a solution of the compound (1.31 g) obtained in Example 153-(6) in
tetrahydrofuran (55 ml), 1 N sodium hydroxide aqueous solution (14 ml) was added in an ice
bath, and the mixed solution was stirred at room temperature for 2.5 hours. 1 N aqueous

20 hydrochloric acid solution was added to the solution in an ice bath to adjust the solution to pHS,
followed by extraction with ethyl acetate. The organic layer was washed with 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
(acidic OH type silica gel, methanol / chloroform = 0 to 15%). To the obtained solid, diethyl

25 ether was added, and the mixture was stirred at room temperature for 17 hours to be filtered out
to give a pale yellow solid (1.05 g). The obtained solid was dissolved in ethanol (250 ml) at
40°C, and water (2500 ml) was added dropwise thereto, and the resulting solution was stirred at
room temperature for 17 hours. The precipitated solid was filtered out and dried to give the
titled compound (944 mg) as a pale yellow solid.

30 [0250]

Compounds of Examples 154 to 160 were obtained by carrying out the same
procedures as in Example 153.  Structural formulae and NMR values of Examples 153 to 160
are shown in Table 6.

[0251]



IH NMR. (600 MHz, DMBO-d6) 2.98 (t, 17.1 Hz, 2 H), 3.40- 3.45 (in, 2 H),
398 (s, 211), 4.67 (s, 211), 7.15 - 8.54 (n, 13 11) 191 z* * HO C 1110 C
IH NMR (600 Mz, DMBO-d6 ) 3,13 (t, .1=7.1 Hz, 211), 3.43 - 3.48 (m 2 H),
4.00 (s, 2 H, 4.67 (s, 2 H, 7.24 - 8.55 (in, 13 H 192 z* * H*)rit o e
Me Me IH NMR (600 Miz, DMBO-d6) /12 -2.,15 (m 9 H), 2.24 (s, 6 H, 2.80 -
2.85 On, 2 H), 3.17 - 3.23 (n, 2 H), 401 (s, 2 H,4.69 (s, 2 H, 737- 8.63
(m 10 H)[ng]z* * H4-4 ... "...-.* 0 IHNM (600 Mz,
CHLOROFORM.d) 1.29 (s, 9 H), /83 (t, 1=7.1 Hz, 2 H), 3.60 - 3.67 ;rn, 21t),
4.66 (s, 2 H, 527 (t,1=6.0 Hz, 1 H), 7.10 - 8.11 ;in, 12

[0260] [Table 7A] Exanple X Z Y 1H NWR c(120.1. 194
. ¥Y-R*.e 110 1110 11-1 NMR (600 MHz, DMSO d6) 2.85 (t,
44 - 3.50 (m 2 11), 4.00 (s, 2 H), 4.67 (s, 211), 7.27-

[0252]
[Table 6]

'H NMR (d ppm)

'H NMR (600 MHz, DMSO-d6) 2.79
(t, 3=7.3 Hz, 2 H), 3.39 - 3.46 (m, 2
H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.20 -
843 (m, 14 H)

'H NMR (600 MHz, DMSO-d6) 3.98

(s, 2 H), 4.37 - 4.41 (m, 2 H), 4.65 (s,
2 H), 7.24 - 8.94 (m, 14 H)

Example X

153 |

=
)

154 N

<.
)
£

'H NMR (600 MHz, DMSO-d6) 2.79
-2.84 (m, 2 H), 3.42 - 3.47 (m, 2 H),
3.98 (s, 2 H), 4.67 (s, 2 H), 7.14 -
8.45 (m, 14 H)

'H NMR (600 MHz, DMSO-d6) 2.70
- 2.76 (m, 2 H), 3.37 - 3.42 (m, 2 H),
370 (s, 3 H), 4.01 (s, 2 H), 4.67 (s, 2
H), 6.79 - 8.42 (m, 14 H), 12.53 (br.
s, 1 H)

155 | &

o:%x
!

=
®

156 | o~

"H NMR (600 MHz, DMSO-d6) 2.71
-2.75 (m, 2 H), 3.35 - 3.42 (m, 2 H),
3.79 (s, 3 H), 4.00 (s, 2 H), 4.66 (s, 2
157 | 7 H), 7.01 - 8.41 (m, 13 H)

Me

'H NMR (600 MHz, DMSO-d6) 3.87
- Cl \or. 5., 2 H), 4.71 (s, 2 H), 7.45 - 8.35
*YN * (m, 12H),10.39 (s, 1 )

'H NMR (600 MHz, DMSO-46 ) 3.88
(br. 5., 2 H), 4.70 (s, 2 H), 7.36 - 8.35
(m, 13 H), 1025 (s, 1 H)

158 P

159 <N

n
£

'H NMR (600 MHz, DMSO-d6)2.79
Cl 12,83 (m, 2 H), 3.42 - 3.47 (m, 2 H),
3.99 (s, 2 H), 4.67 (s, 2 H), 7.18 -
8.42 (m, 13 H)

160 <N

QQQ§*¢QQQ~
i

=
)
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k% H % oo p-Ne-,"/ ''..-.* 01e40 111 NVR (600 MHz, DVBO-d6) 2.79 gy;

79.69 rz, 2 $204, 36.4700-,32.4H671,6 829 - 8.45 (m 19 H 196
( * Fl *"..(11K..---- \* 0 OH 111NMR (600 MHz, DMBO-d6) 2.67 (t, 1=7.6
Hz, 2 H, 3.34 - 3.39 (m 2 H), 4.00 (s, 2 H) 4.67 (s, 2 H), 6.63 - 8.41
(m 14 H), 9.15 (br. s., 1 H 197 - N,..* 0 OMe H 111 NVR (600
MHz, DMBO- d6) 2 77 (t, J=7.3 He, §41- 3.46 (m 2 H), 3.69 (s, 3
4.87(br s., 2 H, 6.73 - 8.55 (m 14 H) 198 /* *

11) 4. 17[[0@;3 . 2 H,
----- .* 0 OVe 11-1 NMR (600 MHz, DMBO-d6) 2.73 (t, 1=7.3

Hz, 2 H),[Egarae 1613, 42 (m 2 H), 3 70 (s 3 H, 422 (s, 2 H, 4.94 (hr. s.,
211), 6. 3}_ { H) 4 iDaccicQeigl0 r.r 111 NWVR (600 MHz,

m , 4.23 (s, 2 H), 4.9
(hr. s., 2 1), 7. (15T0a81SMSIQmPftMCOI1]p)OuIED(OOO mg] obtaigpd IDERAMPINNR-(EB00 MHz,

D'g/’BO d6) p:ﬁ?g)g%ﬂ}kanélﬂe @ 03{5 lﬁ’ﬁ) %xa llﬂygro%yégzotrléoﬁ%ydr% (% rlﬁg)nn é]hlgr%fcfrﬁ (3 %I)H) 4.70

5 1-ethyl-3- (dlmethylammopropyl) carbodumlde hydrochloride (69 mg) was added, and the

mixture was stirred at room temperature for three hours. The reaction solution was washed
with water, 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 =
60 to 100%) to give methyl (1-{4-[(2-pheny! ethyl)carbamoyl]benzyl}isoquinolin-4-yl)acetate
10 (90 mg) as a pale brownish-colored solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm2.90 (t, J=6.9 Hz, 2 H), 3.66 - 3.72 (m, 5 H),
4.01 (s, 2 H), 4.68 (s, 2 H), 5.98 - 6.07 (m, 1 H), 7.18 - 8.14 (m, 13 H), 8.40 (s, 1 H)
[0254]
(2) The same procedure as used in Example 149-(4) was carried out using the
15 compound (90 mg) obtained in Example 161-(1) to give the titled compound (73 mg) as a pale
yellow solid.
[0255]
Compounds of Examples 162 to 251 were obtained by carrying out the same
procedures as in Example 161.  Structural formulae and NMR values of Examples 161 to 251
20 are shown in Tables 7-1 to 7-9.
[0256]
[Ka 29]



* 0 "Hi,* 011l CF3 111 NWR (600 MHz, DMBO-d6) 2.90 (t, 1=7.1 Hz, 211),
3.45 -3.51 (m 2 H, 4.01 (s, 2 H,4.67 (s, 2 H, 7.34- 8.48 (m 14 H),
12.54 (br. s., 1 H 202 1 K=* 100 HO 1H NIAR (600 MHz, DwMBO-d6) 3.15
(H y=470.31 rs: 220 4, 36.6760-,32.71; (n¥,325 - 8.52 (m 16 H), 12.55 (hr.
s., 1 H 203* OH5. IFINWR (600 MHz, DVBO-d6) 2.84 H), 4.00 (s, 2 H,
4.67 (s, 211), 7.24 - 8.46 (m 14 H Z(ﬁ ,,KM H--..."...-~.* 0O F M in
NVR (600[%, DMBO-d6) 2.17 (s, 3 11), 2.78 (t,J=7.3 Hz, 2 H), 3.40 - 3.45
(m 2 H), .8)1 (s, 2111 4.67 (s, 2 H, 6,91 - 8.42 (in: 13 H 82 [0261]
[ Tabl e 7-[Fablkahpl e HNWVRd m205 z* * ** Y[t 0 111 NVR (600 Mz,
DVBO- d6) 2. 98 .1=7.3 Hz 211), 3.50 - 3.57 On, 2 Fti), 4.01 (s, ,2 H),
4.67 (s, |Blalplg] 7X33]- 8z51 [m ¢711)], 12r'56 ((hr. SunMR dpm)
. "H NMR (600 MHz, DMSO-d6) 2.80
t, 1=7.3 Hz, 2 H), 3.41 - 3.46 (m, 2
*\U/N\/\* ‘\© §I), 4.02(5,2H),)4.68 (s,ZH),(n71.716-

8.45 (m, 15 H), 12.52 (br. s., 1 H)

161 N,

cl 'H NMR (600 MHz, DMSO-d6) 2.91
- 2.97 (m, 2 H), 3.44 - 3.50 (m, 2 H),
4.01 (s, 2 H), 4.67 (s, 2 H), 7.21 -
8.49 (m, 14 H), 12.52 (br. 5., 1 H)

"H NMR (600 MHz, DMSO-d6) 2.82
(t, =7.1 Hz, 2 H), 3.42 - 3.48 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.14 -
8.45 (m, 14 H), 12.54 (br. s., 1 H)

'H NMR (600 MHz, DMSO-d6) 1.74
- 1.80 (m, 2 H), 2.56 - 2.61 (m, 2 H),
3.19 - 3.25 (m, 2 H), 4.01 (s, 2 H),
4.67 (s, 2 H), 7.21 - 8.37 (m, 14 H),
12.54 (br. s, 1 H)

162 N

163 ZN

164 ¥ *

k;
oJlelrcd

e

'H NMR (600 MHz, DMSO-d6) 2.24
(s, 3H), 2.75 (t, 1=7.6 Hz, 2 H), 3.36

- 3.43 (m, 2 H), 4.19 (s, 2 H), 4.90 (s,
2 H), 7.05 - 8.58 (m, 14 H)

'H NMR (600 MHz, DMSO-d6) 2.26
(s, 3 H), 2.73 - 2.78 (m, 2 H), 3.38 -

165 N

~,
§
P

166 | 7 3.44 (m, 2 H), 4.01 (s, 2 H), 4.67 (s, 2
H), 6.97 - 8.45 (m, 14 H)
Me 'H NMR (600 MHz, DMSO-d6) 2.30
H (s, 3 H), 2.77 - 2.82 (m, 2 H), 3.36 -
167 | ¢« N '\”/N\/\* 3.41 (m, 2 H), 4.01 (s, 2 H), 4.68 (s, 2

H), 7.05 - 8.52 (m, 14 H)

'H NMR (600 MHz, DMSO-d6) 2.15
(s, 3 H), 2.17 (s, 3 H), 2.71 (t, J=7.3
Hz, 2 H), 3.36 - 3.42 (m, 2 H), 4.02
(s, 2 H), 4.68 (s, 2 H), 6.88 - 8.43 (m,
13 H), 12.52 (br. 5., 1 H)

168 |7

4?
ol

)

g¢pggg¢gg¢¢
5
g

., Me 'H NMR (600 MHz, DMSO-d6) 2.21
e~ (s, 3H), 2.24 (s, 3 H), 2.71 - 2.77 (m,
6o | ¥ x *\H/N * 2 H),3.33-3.38 (m, 2 H), 3.98 5, 2
o H), 4.67 (s, 2 H), 6.88 - 8.51 (m, 13
H)
Me
| o 'H NMR (600 MHz, DMSO-d6) 2.74
P (t, J=7.1 Hz, 2 H), 3.37 - 3.43 (m, 2
170 | & W* '\©io H), 3.80 (s, 3 H), 3.98 (s, 2 H), 4.67
o Mel(s 2 H), 7.01 - 8.41 (m, 13 H)
'H NMR (600 MHz, DMSO-d6) 2.10
H Me (s, 3 H), 2.69 (t, =7.3 Hz, 2 H), 3.35
7 7N :\H/N\/\* \©/\ - 3.40 (m, 2 H), 3.73 (s, 3 H), 3.99 (s,
o] OMe

2 H), 4.67 (s,2 H), 6.80 - 8.42 (m, 13
H)




0'" Me IlI
6 H, 3.32 - 3.38 (n,
8.40 (n, 14 11) 207  --.
2.89 -2.95 (in, 2 H, 3.17 (s,) s 3 H, 3. 45-
4.67 (s, 2 H 7.35 - 8.47 (m14 11) ,°
MHz, DMBO-d6) 2.21 (s, 3 H), 2.26 (s, 3°H),
m ZIﬂ Kﬁg 4 (s, 2 H, 4.71 (s, 2 H),
)i

(

-1
3.37 - 3{@&%?&]2 11), 3.68 (s, 6 H),
( 2 H), 7.34- 8.40 (m 11 H), 12.55 (hr. s.

206 z* *

2.83 (s, 211), 4.00 (s,

NVR (600 ML, DVSO-d6) 2.67 (t,

208 z* * |
2.71 -2.77 (m 2 H),
209 (*
1=7.3 Hz,
2 H,
, 111) 210 * H....

6.87-
P OH Ov H NWVR (600 MHz, DMBO-
4.01 (s,

2 H), 4.67(s,

3.51 On, 211),
8.50 (m 13 H)

d6) 2.69 (t,
2 H, 4.67 (s,

1=7.6 Hz,
211),
----.* 1110me 00 I F1 NWR (600 MHz, DMBO- d6)
4. 00 (s,
lo M e HNWR (600

330 -339

NVR ( 68a@mpéiz, xDVBO-db) 2. 80 v R'

'H NMR (d ppm)

X

172 N

T ics

'"H NMR (600 MHz, DMSO-d6 ) 2.81
(t, J=7.1 Hz, 2 H), 3.41 - 3.47 (m, 2
H), 4.01 (s, 2H), 4.67 (s, 2 H), 7.19 -
8.44 (m, 14 H), 12.54 (br. s., 1 H)

173

{

'H NMR (600 MHz, DMSO-d6 ) 2.84
(t, J=7.1 Hz, 2 H), 3.41 - 3.46 (m, 2
H), 3.98 (s, 2 H), 4.64 (s, 2 H), 7.28 -
8.43 (m, 14 H), 12.62 (br. 5., 1 H)

174 |
NO2

.
:
&

'H NMR (600 MHz, DMSO-d6 ) 2.96
(t, 1=6.9 Hz, 2 H), 3.48 - 3.54 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.34 -
8.47 (m, 14 H), 12.58 (br. s., 1 H)

175

=
)
&

'H NMR (600 MHz, DMSO-d6) 2.92
- 2.98 (m, 2 H), 3.53 - 3.59 (m, 2 H),
3.64 (br. s., 2 H), 4.63 (s, 2 H), 7.16 -
8.50 (m, 14 H)

T
%
/
z

176

<
)

'H NMR (600 MHz, DMSO-d6 ) 2.83
(t, J=7.1 Hz, 2 H), 3.43 - 3.49 (m, 2
H), 3.99 (s, 2H), 4.67 (s, 2 H), 7.27 -
8.46 (m, 14 H)

/

177

<
)

"H NMR (600 MHz, DMSO-46) 2.80
- 2.86 (m, 2 H), 3.45 - 3.51 (m, 2 H),
3.69 (br.’s., 2 H), 4.63 (s, 2 H), 7.19 -
8.48 (m, 14 H)

178

o

'H NMR (600 MHz, DMSO-d6 ) 3.52
-3.57 (m, 2 H), 3.97 (s, 2 H), 4.03 (1,
1=6.0 Hz, 2 H), 4.64 (s, 2 H), 6.90 -
8.56 (m, 14 H)

179

'H NMR (600 MHz, DMSO-d6 ) 2.90
(t, J=7.6 Hz, 2 H), 3.47 - 3.52 (m, 2
H), 4.01 (s, 2 H), 4.68 (s, 2 H), 6.94 -
8.50 (m, 15 H), 10.78 (br. s, 1 H)

180

'H NMR (600 MHz, DMSO-d6) 2.92
(t, ¥=7.1 Hz, 2 H), 3.43 - 3.49 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.30 -
847 (m, 13 H)

181 P

"H NMR (600 MHz, DMSO-d6 ) 2.84
(t, =7.3 Hz, 2 H), 3.40 - 3.47 (m, 2
H), 3.93 (br. s., 2 H), 4.66 (s, 2 H),
7.08 - 8.49 (m, 14 H)

l

182

~.
5
Q1%

'"H NMR (600 MHz, DMSO-d6 ) 2.83
(t,7=7.3 Hz, 2 H), 3.42 - 3.48 (m, 2
H), 4.06 (s, 2 H), 4.72 (s, 2 H), 6.97 -
8.46 (m, 14 H)

(1]
=

183

éﬁ&@&@ﬁﬁ&QQQ
| ;
g

<
$
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'"H NMR (600 MHz, DMSO-d6 ) 2.94
(t, J=7.1 Hz, 2 H), 3.43 - 3.49 (m, 2
H), 4.02 (s, 2 H), 4.68 (s, 2 H), 7.12 -
8.50 (m, 14 H)

2 H,
6.62 -

2 13),

211),
6. 44
"x 00



(t, J=6.9 Hz, 2 H), 3.41 - 3.47 (m 2 H), 401 (s, 2 H, 467 (s, 2H,
7.18 - 8.42 (n, 13 H), 12.55 (hr. s., 1 H 211 K* *1 | *._.ylt, " . -----
0 Ove Me 01 111NMVR (600 MHz, DMBO-d6) 2.08 (s, 3 IT), 2 76 (t.1=7.3 Hz,
211), 3.40 -3.46 (in, 211), 3.71 (s, 311), 4.02 (s, 2 H, 4.68 (s, 2 H),
6.65 - 8.44 (m 13 H), 12.53 (hr. s. :ISOH) 212 (* ** *)-r'4"* 0 0 F ' 11NMR
(600 MHz, DVBO-d6) 2.84 (t, 1=6.9 Hz, 2 H), 3.43- 3.50(m 2 11), 4.01 (s,
211), 46@2593 2H), 6.92 - 8.46 (m 13 H), 12.55 (hr. s., 1 H z* * 213

H 1. * 0 Me O ' 31 NVR (600 MHz, DVBO-46) 2.25 (s, 3 11), 2.79 (t,
176Hz[T§'11"i7’]3 38 - 343 On, 2 H), 401 (s, 2 H, 4.68 (s, 211), 6.88 -
8.52 (in, 1311), 12.55 (hr. s.. 1 H 214 *----.""- k iyi,/ \* 0 4th

... . [peed 11X VAR (@00 NHz, DMBOLd6) RL. 07]- L. GiNNR(dpbal), 3. 20 - 328
(re, 4 Hf, 3.77 - 383 (m |2 H, 4. 0L (5,02 LI} NvfBomit-omsd5d)ar6|7- 35 - 8. 37
(n, 1011}, ,¢k2|52~(hr 1»5%)»\3& 0262] [ TabbwemzmpsEsanplanX Z Y R | H

NVR (d ppm) EA NI\’?PI\/HZ,O DVBO™ (16 3 ?}776@11{{6;9‘(?2&1{) I0[)2 | 3.47 - 3.53
(m 2 H | 4.01 (s, [211), 4|67 (s. 211) 2733H8-442@nl*M3 11) | 12.52 (hr.

S 1

H) | 215 ¥ ) 'H NMR (600 MHz, DMS0-d6 ) 2.36

o~

- 2.43 (m, 6 H), 2.60 - 2.62 (m, 2 H),
3.54 (s, 4 H), 3.95 (br. 5., 2 H), 4.67
(s, 2 H), 7.32 - 8.36 (m, 10 H)

d

'H NMR (600 MHz, DMSO-d6 ) 0.87
(t, J=7.3 Hz, 3 H), 1.25 - 1.33 (m, 2
H), 1.43 - 1.49 (m, 2 H), 3.18 - 3.23
s
'\ﬂ/”\/\/* Me  |(m,2H),4.01 (s, 2 H), 4.67 (s, 2 H),
° 7.34- 8.38 (m, 10 H), 12.54 (br. 5., 1
H)

'H NMR (600 MHz, DMSO-d6) 0.82
- 1.72 (m, 13 H), 3.20 - 3.26 (m, 2 H),
4.01 (s, 2 H), 4.67 (s, 2 H), 7.34 -
8.39 (m, 10 H), 12.52 (br. 5., 1 H)

186 |+

187 | 2

"H NMR (600 MHz, DMSO-d6) 1.44
- 2.13 (m, 10 H), 3.25 - 3.30 (m, 2 H),
4.01 (s, 2 H), 4.67 (s, 2 H), 5.38 (br.
s., 1 H), 7.33 - 8.37 (m, 10 H), 12.53
(br.s., 1 H)

'H NMR (600 MHz, DMSO-d6) 2.73
Me ((t, J=7.3 Hz, 2 H), 3.38 - 3.44 (m, 2
H), 3.68 (s, 3 H), 3.69 (s, 3 H), 4.00
(s, 2 H), 4.67 (s, 2 H), 6.68 - 8.41 (m,
13 H)

188 |

53
3]d

189 | N

~,
§

cl "H NMR (600 MHz, DMSO-d6) 2.98
(t, J=7.1 Hz, 2 H), 3.40 - 3.45 (m, 2

H
PN
190 |+~ "% 'ﬁ(N\/\* H), 3.98 (s, 2 H), 4.67 (s, 2 H), 7.15 -
8.54 (m, 13 H)
ol 'H NMR (600 MHz, DMSO-d6 ) 3.13

(t, =7.1 Hz, 2 H), 3.43 - 3.48 (m, 2
H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.24 -
8.55 (m, 13 H)

"H NMR (600 MHz, DMSO-d6) 2.12
- 2.15 (m, 9 H), 2.24 (s, 6 H), 2.80 -
2.85 (m, 2 H), 3.17 - 3.23 (m, 2 H),
4.01 (s, 2 H), 4.69 (s, 2 H), 7.37 -
8.63 (m, 10 H)

191 N

QQQ%QQQ
§

192 N

;
o

[

"H NMR (600 MHz,
CHLOROFORM-d) 1.29 (s, 9 H),
2.83 (t, J=7.1 Hz, 2 H), 3.60 - 3.67
(m, 2 H), 4.01 (s, 2 H), 4.66 (s, 2 H),
) ' Me  16.27 (t, J=6.0 Hz, 1 H), 7.10 - 8.11
(m, 12 H), 8.40 (s, 1 H)

193 |

g e
2




H ThriNt,....".r,,,* 0 110CF3 216 X* * yt-------- * 0 ci 110 'H N). (600
Mz, DVBO-d6) 2.83 (t, 3=6.9 Hz, 211), 3.44 - 3.49 (m 2 H), 4.01 (s, 211),
4.67 (s, 211), 7.05 - 8.44 (m 13 11), 12.52 (hr. s., 1 H) 7% * 217  **
Me Me EH NMR (600 MHz, DVBO-d6) 2.33 3.29 (m 2 H), 4.01 (s, 2 H), 4.68 (s,
2 (s, 6 H, 277 - 2.83 (m 211), 3.23;-10H), 6.96- 8,65 (m 13 H),k 12.58

(hr. S., 1}) 218 x* * ** H*--1 -N-, "----- ..* 0 'HNAR (600 M,

DI\/BOdG) 0286 - 1.72 (n 411), 2.62 - 2.68 (m 4 1), 2.70 (t, 1-7.3 Hz, 2
, 3.35 T3b143f4£lm 2 H), 4.01 (s, 211), 4.67 (s, 20), 6.87 -8.43 (m 13 H),

12 55 (hrll 219 7 % *% H 4, --124--" "---_ % 0 C 5 EH NVR (600

MHz, DVBQ-dG) 82 (t., 3=6.9 Hz, 211), 342 - 3.50 (in, 2 11), 4.07 (s, 2
H, 4.74 [Etamples X 2 1H) 77, 27 - 815 (ml 13 18) . 12160 (HNMB(dpph) H) 2P0 x* *

8.50 (m, 19H)

110 H Me '"H NMR (600 MHz, DMSO-d6) 2.85
H O t, 1=7.3 Hz, 2 H), 3.4 - 3.50 (m, 2
194 1 N *\(N\/\* O H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.27 -
0

'H NMR (600 MHz, DMSO-d6) 2.79
(t, J=7.6 Hz, 2 H), 3.40 - 3.46 (m, 2
H), 3.99 (s, 2 H), 4.67 (s, 2 H), 6.89 - |
0 8.45 (m, 19 H)

'H NMR (600 MHz, DMSO-d6 ) 2.67
(t, J=7.6 Hz, 2 H), 3.34 - 3.39 (m, 2
H), 4.00 (s, 2 H), 4.67 (5, 2 H), 6.63 -
8.41 (m, 14 H), 9.15 (br. s, 1 H)

195 N

3.
)
£
O

196 | 7

=
)
2

'H NMR (600 MHz, DMSO-d6) 2.77
OMe|(t, J=7.3 Hz, 2 H), 3.41 - 3.46 (m, 2

H
197 |¥ NN H), 3.69 (s, 3 H), 4.17 (br. 5, 2 H),
J 4.87 (br. 5., 2 H), 6.73 - 8.55 (m, 14
H)
. 'H NMR (600 MHz, DMSO-d6) 2.73
(t, 1=7.3 Hz, 2 H), 3.36 - 3.42 (m, 2
198 | N, *\”/N\/\* H), 3.70 (s, 3 H), 4.22 (s, 2 H), 4.94

(br. 5., 2 H), 6.81 - 8.62 (m, 14 H)

'H NMR (600 MHz, DMSO-d6 )2.78
(t, J=7.1 Hz, 2 H), 3.39 - 3.47 (m, 2
H), 4.23 (s, 2 H), 4.96 (br. 5., 2 H),
7.15 - 8.64 (m, 14 H)

=
o

199 |7

'H NMR (600 MHz, DMSO-d6) 2.79
(t, J=7.3 Hz, 2 H), 3.39 - 3.45 (m, 2
H), 4.04 (s, 2 H), 4.70 (s, 2 H), 7.06 -
8.44 (m, 14 H)

200 | v

'H NMR (600 MHz, DMSO-d6) 2.90
(t, I=7.1 Hz, 2 H), 3.45 - 3.51 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.34 -
8.48 (m, 14 H), 12.54 (br. 5., 1 H)

201 |

-
w

'"H NMR (600 MHz, DMSO-46) 3.15
(t, J=7.3 Hz, 2 H), 3.66 - 3.72 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.35 -
8.52 (m, 16 H), 12.55 (br. 5., 1 H)

'H NMR (600 MHz, DMSO-d6) 2.84
(t, J=7.3 Hz, 2 H), 3.42 - 3.47 (m, 2
H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.24 -
8.46 (m, 14 H)

"H NMR (600 MHz, DMSO-d6) 2.17
(s, 3 H), 2.78 (t, ]=7.3 Hz, 2 H), 3.40
-3.45 (m, 2 H), 4.01 (s, 2 H), 4.67 (s,
2 H), 6.91 - 8.42 (m, 13 H)

202 |

02%1
G

203 | T

204 | N

¢¢¢g¢§¢g¢gg
5
gigigg

o:%
ae

[)




EH NVR (600 MHz, DMSO-d6) 2.73 (d, 1=4.6 Hz, 3 11), 4.00 (s, 211), 4.67 (s,
2 1), 7.32- 8.38 (in, 10 11) 221 * 5 y........ .. * 01S c EH NWR (600
VHz, DMSO-d6) 2.82 (t, 1=7.1 Hz, 2 H), 3.42- 348(m 2 H, 4.00 (s, 2 H),
4.67 (s, 2 H, 7.03 - 844 (m 13 H 222 7 * 0* H......... - .-.11.a.* 0
F3 CF3 EH NWR (600 MHz, DWVBO-d6) 3.03 (&, J=6.9 Hz, 211), 3.49 - 3.56 (m 2
H, 4.01 (s, 211), 4.67 (s, 2 H, 7.33 - 8.43 (m 13 H) 223 /* * *)(IN- O
NEHNIVR (00600 MHz, DMSO-d6) 2.90 (t, J=7.1 Hz, 2 H), 3.45 - 3.50 (m 2
, 4.00 f’]fab gi,)) 4.67 (s, 211), 7.33 - 8.46 (m 14 1-1), 12.57 (hr. s., 1
224 x+[Tably "% 0 01 CT EH NMR (600 MHz, DMBO-d6) 2.93 (t, 1=7.1
Hz, 211), 345-350(m 2 H, 3.97 (hr. s., 2 H, 4.67 (s, 2 11), 7.28 -
8.47 (n, |E&m 84 [ 0268] [{Table 7-7] Example X Z Y RINMR (dppm)
. "H NMR (600 MHz, DMSO-d6) 2.98
(t, J=7.3 Hz, 2 H), 3.50 - 3.57 (m, 2
205 | &« '\©\ ‘\[]/N\/\* OO H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.33 -
*| 0 8.51 (m, 17 H), 12.56 (br. 5., 1 H)
] '\©\/M 'H NMR (600 MHz, DMSO-d6) 2.67
o~ (t, J=7.6 Hz, 2 H), 2.83 (s, 6 H), 3.32
206 | 5 U 'j]/N\/\* ® 1338 (m, 2 H), 4.00 (s, 2 H), 4.67 (s,
¥ o Mo  [2H)6.62-8.40 (m, 14H)
} '"H NMR (600 MHz, DMSO-d6) 2.89
-2.95 (m, 2 H), 3.17 (s, 3 H), 3.45 -
207 | N, U *\D/N\/\* Mel3 51 (m, 2 H), 4.00 (s, 2 H), 4.67 (s, 2
* o o’ Yo [H),735-847m, 14H)
” Me 'H NMR (600 MHz, DMSO-d6) 2.21
(s, 3 H), 2.26 (s, 3 H), 2.71 - 2.77 (m,
PN
208 | ¥ 2 H), 3.30 - 3.39 (m, 2 H), 4.04 (5, 2
'\©\* ‘\([)(N\/\* '\©\M H), 4.71 (s, 2 H), 6.87 - 8.50 (m, 13
e [H)
OMe | HNMR (600 MHz, DMSO-d6) 2.69
H (t, J=7.3 Hz, 2 H), 3.37 - 3.43 (m, 2
200 | v '\©\ Y“\/\* H), 3.68 (s, 6 H), 4.01 (s, 2 H), 4.67
« o OH (5,2 H), 6.4 (5, 2 H), 7.34 - 8.40 (m,
OMe 11 H), 12.55 (br. s., 1 H)
.y ci  |'HNMR (600 MHz, DMSO-d6) 2.80
(t, J=6.9 Hz, 2 H), 3.41 - 3.47 (m, 2
210 | N Q ‘\f(N\/\* '\C[ H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.18 -
*I o F [8.42(m, 13 H), 12.55 (br. 5., 1 H)
'H NMR (600 MHz, DMSO-d6) 2.08
H OMe (s, 3 H), 2.76 (t, 1=7.3 Hz, 2 H), 3.40
2111 |« '\©\ *\”/N\/\* - 3.46 (m, 2 H), 3.71 (s, 3 H), 4.02 (s,
A Mo |2 H),4.68 (s,2 H), 6.65 - 8.44 (m, 13
H), 12.53 (br. 5., 1 H)
'H NMR (600 MHz, DMSO-d6) 2.84
H (t, J=6.9 Hz, 2 H), 3.43 - 3.50 (m, 2
212 | '\©\ H), 4.01 (s, 2 H), 4.67 (s, 2 H), 6.92 -
o . W* | 8.46 (m, 13 H), 12.55 (br. 5., 1 H)
F
Me 'H NMR (600 MHz, DMSO-d6) 2.25
H (s, 3 H), 2.79 (t, J=7.6 Hz, 2 H), 3.38
213 N, '\@ *\H/N\/\* -3.43 (m, 2 H), 4.01 (5, 2 H), 4.68 (s,
o 4 2 H), 6.88 - 8.52 (m, 13 H), 12.55 (br.
s., 1 H)
F
'"H NMR (600 MHz, DMSO-d6) 1.07
H - 1.61 (m, 7 H), 3.20 - 3.28 (m, 4 H),
214 | N '\©\ PN 3.77 - 3.83 (m, 2 H), 4.01 (s, 2 H),
* . *\n/N * '\O 4.67 (s, 2 H), 7.35 - 8.37 (m, 10 H),
o] 12.57 (br. s., 1 H)




nn ok %

IHNWVR d nUL.A_ 225 ...... - H4,.(N* 0 tI-1NVR (600 Mz,
DVMSO-d6) 1.22 (d, J=6.0 Hz, 6 H), 2.72 (t, J=7.3 Hz, 211), 3.36 - 3.41 (m
2 H, 4.01 (s, 2 H, 4.49 - 4.56 (m 1 10, 4.67 (s, 2 H, 6.77 - 8.43 (m
14 H), 12.57 (Fr. s., | H 226 4xiti* 0 C 110 1HNVR (600 Mz, DMBSO- d6)
2.99 (t, 1=7.1 Hz, 2 H), 3.45 - 3.52 O3, 2 H), 4.00 (s, 2 1), 4.67 (s, 2

H, 7.23 - 8.49(m 1311), 12.59 (Fr. s.50 1 11) 227 K* H"slim. 0 N 11l
MAR (600 [M-@,] DMSO-d6) 2.90 (t, 1=7.3 Hz, 211), 3.52 - 3.58 (in, 2 H), 3.80
(br. s., 2 11), 4.65 (s, 2 H, 6.78 - 8.52 (m 151D V) o\
228 K+ +bla %“51,...r.-14- ...... --=-.* 0CG O1Ill NMR (600 MHz, DNVBO d6)
2.93 (t, 1=6.9 Hz, 2 H), 3.45 -3.52 (m 2 H), 4.01 (s, 2 H, 4.67 (s, 2 H),
7.06 - 8[@8mkd, A3 1), A2.94 (Fk. 5.1 T AR 229 L, ™ \fnmmdpoly JC 1 %0
i} oF, | BNMR (600 MHz, DMSO-d6) 2.93
(t, J=6.9 Hz, 2 H), 3.47 - 3.53 (m, 2
215 | N '\©\ *\H/N\/\* U H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.33 -
* 5 ! 8.44 (m, 13 H), 12.52 (br. 5., 1 H)
ol "H NMR (600 MHz, DMSO-d6) 2.83
H (t, 1=6.9 Hz, 2 H), 3.44 - 3.49 (m, 2
216 | T '\©\ *\H/N\/\* '\Q/ H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.05 -
x| 5 ! 8.44 (m, 13 H), 12.52 (br. 5., 1 H)
Me 'H NMR (600 MHz, DMSO-d6) 2.33
c\©\ H (s, 6 H), 2.77 - 2.83 (m, 2 H), 3.23 -
PN 3.29 (m, 2 H), 4.01 (s, 2 H), 4.68 (s, 2
217
* * * W* va H), 6.96 - 8.65 (m, 13 H), 12.58 (br.
o Me s., 1 H)
'"H NMR (600 MHz, DMSO-d6) 1.66
«\©\ y - 1.72 (m, 4 H), 2.62 - 2.68 (m, 4 H),
PN 2.70 (t, =7.3 Hz, 2 H), 3.35 - 3.41
218 * * ' r;\n/N\/\* 'CO (m, 2 H), 4.01 (s, 2 H), 4.67 (s, 2 H),
0 6.87 - 8.43 (m, 13 H), 12.55 (br. 5., 1
H)
'H NMR (600 MHz, DMSO-d6) 2.82
H O |t, 1=6.9 Hz, 2 H), 3.42 - 3.50 (m, 2
210 | N '\©\ N H), 4.07 (s, 2 H), 4.74 (br. 5., 2 H),
K y *\H/N * 7.27 - 8.45 (m, 13 H), 12.60 (br. 5., 1
(o} o H)
H 'H NMR (600 MHz, DMSO-d6) 2.73
220 | '\©\ N s~ (d, J=4.6 Hz, 3 H), 4.00 (s, 2 H), 4.67
* * * Me
., (s, 2 H), 7.32 - 8.38 (m, 10 H)
0
. "H NMR (600 MHz, DMSO-d6) 2.82
(t, }=7.1 Hz, 2 H), 3.42 - 3.48 (m, 2
221 | & '\©\ ‘\n/“\/\* U H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.03 -
*{ © ol [844(m, 13H)
., CF, |'HNMR (600 MHz, DMSO-d6) 3.03
(t, J=6.9 Hz, 2 H), 3.49 - 3.56 (m, 2
222 | & % U ~ H), 4.01 (5, 2 H), 4.67 (s, 2 H), 7.3 -
x| O 8.43 (m, 13 H)
CF,
Ny 'H NMR (600 MHz, DMSO-46) 2.90
(t, J=7.1 Hz, 2 H), 3.45 - 3.50 (m, 2
223 | & '\©\ «\H/N\/\* '\©\C H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.33 -
* 0 N [8.46 (m, 14 H), 12.57 (br. 5., 1 H)
y Gl 'H NMR (600 MHz, DMSO-d6) 2.93
(t, J=7.1 Hz, 2 H), 3.45 - 3.50 (m, 2
224 | N, U =k\n/N\/\* N@ H), 3.97 (br. s., 2 H), 4.67 (5, 2 H),
¥ 0 4 7.28 - 8.47 (m, 13 H)




el 11-1NMR (600 MHz, DMBO-d6) 2.80 (t, 17.1 Hz, 2 H), 3.41 - 3.47 (in, 2
H, 4.01 (s, 211), 4.67 (s, 2 H), 7.01 - 8.43 (m 13 H), 12.55 (Fr. s., 1

H 230 i* * 4-1---L-------- '* 0 IIl MAR (600 MHz, DMBO46) 3.06 (t, 1=7.1
Hz, 211), 3.53 - 3.58 (m 2 H), 4.01 (s, 2 H), 468(s 2 H), 7.33 - 8.57
(m 15 H), 12.55 (Fr. s., 1 H 231 1* * H -, B —-...* el Me 11-1NMR

(600 MHz, DMBO-d6) 2.21 (s, 6 H), 2.68% 2.73 (n, 2 H), 3.36- 3.42 (m 2

H, 4.00 08312 H), 4.67 (F, 2 H, 6.78- 8.46 (m 1311), 12.59 (Fr. s., | H)
232 (* *Y414 * 0 110 Ove IIINWR (600 MHz, DVMBO-d6) 2.74 (t, J=7.1 Hz, 2
H, 3.37-[Ta&7tm 2 H), 3.78 (s, 3 H, 4.00 (s, 2H) 4.67 (s, 2, 6.93 -
8.43 (m 13 H), 12.60 (br.l1 H 233 (* ** H . .r-N,,, 0d 10tHNI\/R
(600 MHz,[BMRE-d&) P.91z(t,[0=/7. % Hz, |2 H R 3.42]- 3 @depgmﬂ 2,01 (s,
211), 4.6 (S, 211) (.10- 6.47 (m 15 H, 1Z2.5§ HNMR(@@NIHZ dMS’d)-aﬁ% | * H
40. 7. <AL, - S!HNAR (600 Mz, DVRAI 46} 28%2 Ll =153%, B Hz, 2
1), 3.53 - 51. 59 () ~o8NLs ™2 4. 67 (3D.326Hp @220 3. 52 (n
1411) 11 £ (F. 1 H, 12063 fbr. s 1 /449456 (m, 1), 4.67 s, 2
0" “Me [H), 6.77 - 8.43 (m, 14 H), 12.57 (br.
5., | H)
} al '"H NMR (600 MHz, DMSO-d6) 2.99
(t, J=7.1 Hz, 2 H), 3.45 - 3.52 (m, 2
226 | TN, *\H/N\/\* '\©/CI H), 4.00 (s, 2 H), 4.67 (s, 2 H), 7.23 -
o 8.49 (m, 13 H), 12.59 (br. s., 1 H)
y N\ 'H NMR (600 MHz, DMSO-d6) 2.90
(t, ]=7.3 Hz, 2 H), 3.52 - 3.58 (m, 2
221 | N ~N N ‘\ENE \> H), 3.80 (br. s, 2 H), 465 (5, 2 H),
) —/ [678-8.52(m, 15H)
" a 'H NMR (600 MHz, DMSO-d6) 2.93
(t, J=6.9 Hz, 2 H), 3.45 - 3.52 (m, 2
228 | ¥ *\H/N\/\* D), 4.01 (5, 2 H, 467 (5, 2 H), 7.06 -

8.49 (m, 13 H), 12.54 (br. 5., 1 H)

'H NMR (600 MHz, DMSO-d6 ) 2.80
(t, J=7.1 Hz, 2 H), 3.41 - 3.47 (m, 2
H), 4.01 (s, 2 H), 4.67 (s, 2 H), 7.01 -
8.43 (m, 13 H), 12.55 (br. s., 1 H)

F
N@i
'"H NMR (600 MHz, DMSO-d6) 3.06
(t, J=7.1 Hz, 2 H), 3.53 - 3.58 (m, 2
\/\\ T H), 4.01 (s, 2 H), 4.68 (s, 2 H), 7.33 -
V\©/Me

229 =

230 | &
8.57 (m, 15 H), 12.55 (br. s, 1 H)

'"H NMR (600 MHz, DMSO-d6) 2.21
(s, 6 H), 2.68 - 2.73 (m, 2 H), 3.36 -
231 | 3.42 (m, 2 H), 4.00 (s, 2 H), 4.67 (s, 2
H), 6.78 - 8.46 (m, 13 H), 12.59 (br.

0 Me 5., 1 H)

'"H NMR (600 MHz, DMSO-d6) 2.74

gg¢g§¢g¢g

8.52 (m, 14 H), 11.19 (s, 1 H), 12.63
(br. s., 1 H)

H F |t 1=7.1 Hz, 2 H), 3.37- 3.45 (m, 2
232 | N *W/N\/\* H), 3.78 (s, 3 H), 4.00 (s, 2 H), 4.67
I OMol(s: 2D, 6.93 - 843 (m, 13 H), 12.60
®lor. 5., 1 H)
ol 'H NMR (600 MHz, DMSO-d6) 2.91
H (t, 1=7.1 Hz, 2 H), 3.42 - 3.49 (m, 2
233 | T *W/N\/\* H), 4.01 (s, 2 H), 4.67 (5, 2 H), 7.10 -
4 8.47 (m, 13 H), 12.59 (br. 5., 1 H)
H '"H NMR (600 MHz, DMSO-d6) 2.94
; D (t, =7.3 Hz, 2 11, 3.53 - 3.59 (m, 2
N
234 | TN *\(N\/\* Q H), 3.98 (s, 2 H), 4.67 (s, 2 H), 6.17 -
G




c 85 [0264] [Table 7-8] Exanple X Z Y NWRm 235 ( y* H 11* 1li NWR
(600 MB; DVBO-d6 ) 2.94 (t, 1=7.3 Hz, 211), 3.52 - 3.59 (n, 2 H), 3.98 (br.
s., 2 11), 4.67 (s, 2 11), 6.16 - 8.53 (m 1411), 11.08 (s, 111), 12.56
(br. s., 1 11) 236 K* H*---",...".. *¢ci [HNW (600 Wz, DVSO d6) 2.92
(t,1=7.3 Hz, 211), 3.51 - 3.58 (m 2 H_, 3.71 (s, 3 11), 4.01 (s, 2 11),
4.67 (s, 211), 6.08 - 8.52 (n, 1411), 9. 79 (s, 1 11), 12.53 (hr. s., 1 1)
a Dergrgd? (* 0O 1H NWR (600 MHz, DMSO-d6) 1.15 -1,41 (m 511), 1.63
- 1.81(r£ 511), 2.39 - 2.47 (in, 1 11), 2.75 (t, 1=7.6 Hz, 211), 3.37 -
3.43 (m [auly7-8k 00 (s, 211), 4.67 (s, 2 H), 7.08 - 8.49 (m 1411), 12.56
(br. s., 1 11)

Example| X Y R' 'H NMR (d ppm)
H '"H NMR (600 MHz, DMSO-d6) 2.94
H (t, 3=7.3 Hz, 2 H),3.52 - 3.59 (m, 2
235 &N *W/N\/\ \ H), 3.98 (br. s., 2 H), 4.67 (s, 2 H),
* 6.16 - 8.53 (m, 14 H), 11.08 (s, 1 H),

3 12.56 (br. s., 1 H)

'H NMR (600 MHz, DMSO-d6 )2.92
(t, J=7.3 Hz, 2 H), 3.51 - 3.58 (m, 2
H), 3.71 (s, 3 H), 4.01 (s, 2 H), 4.67
(s, 2 H), 6.08 - 8.52 (m, 14 H), 10.79
(s, 1 H), 12.53 (br.s., 1 H)

'"H NMR (600 MHz, DMSO-d6) 1.15

- 1.41 (m, 5 H), 1.63 - 1.81 (m, 5 H),
2.39 - 2.47 (m, 1 H), 2.75 (¢, )=7.6
'ﬁ]/n\/\* Hz, 2 H), 3.37 - 3.43 (m, 2 H), 4.00
8 (s, 2 H), 4.67 (s, 2 H), 7.08 - 8.49 (m,
14 H), 12.56 (br. s., 1 H)

236 | N

237 | * *

'HNMR (600 MHz, DMSO-d6) 0.81
- 0.87 (m, 3H), 1.22 - 1.30 (m, 6 H),
1.48-1.56 (m, 2 H),2.48 -2.54 (m, 2
H), 2.75 (t, I=7.6 Hz, 2 H), 3.37 -
3.44 (m, 2 H), 4.00 (s, 2 H), 4.67 (5,2
H), 7.05 - 8.44 (m, 14 H), 12.52 (br.
s., 1 H)

'"H NMR (600 MHz, DMSO-d6 ) 0.00
-0.06 (m, 2H),0.34 - 042 (m, 2 H),
0.64 - 0.74 (m, 1 H), 1.33 - 1.44 (m, 2
H),3.23-3.32 (m, 2 H),4.00 (5, 2
H), 4.67 (s, 2 H), 7.32 - 8.40 (m, 10
H), 12.57 (br.s, 1 H)

238 | * *

239 | # *

'H NMR (600 MHz, DMSO-d6) 1.24

H - 1.70 (m, 14 H), 1.87 - 1.95 (m, 3 H),
240 | 7N *\H/N\/\* 3.18 - 3.26 (m, 2 H), 4.00 (s, 2 H),
* % 4.67 (s, 2 H), 7.32 - 8.37 (m, 10 H),

12.57 (br. 5., 1 H)

'"H NMR (600 MHz, DMSO-d6 )0.95
(t,J=7.3Hz,3H),1.65-1.73(m, 2

OMe
(]
R~ '\©\ H), 2.72 (t, J=7.3 Hz, 2 H), 3.35 -
* ~~Me 13,42 (m, 2 H), 3.86 (¢, J=6.6 Hz, 2 H),
4.01 (s, 2 H), 4.67 (s, 2 H), 6.78 -
8.43 (m, 14 H), 12.57 (br. s, 1 H)

0
'H NMR (600 MHz, DMSO-d6) 2.38
H (s, 3 H), 3.10 (t, =7.1 Hz, 2 H), 3.50
*\”/N\A* -3.57 (m, 2 H), 4.00 (s, 2 H), 4.68 (s,
y 2 H), 7.06 - 8.59 (m, 14 H), 12.54 (br.
H
T
l}
[o]

241 * *

242 <N

SR g_; T8

Me [s.,1H)

H
|
M
O
D/@ 'H NMR (600 MHz, DMSO-d6) 2.78

(t, J=7.1 Hz, 2 H), 3.39 - 3.46 (m, 2
H), 4.00 (s, 2 H), 4.67 (s, 2 H), 6.79 -
8.42 (m, 19 H)

\ 7/

243 | 7N

*




238 ,....--.., ** 411* *Y4111 * 0 1H NWR (600 MHz, DVSO-d6) 0.81 -0.87
(n, 311), 1.22 - 130 (n, 6 H), 1.48 - 1.56 (m 2 H), 2.48 - 2.54 (m 2 H),
2.75 (t, J=7.6 Hz, 2 H), 3.37 - 3.44 (in, 211), 4.00 (s, 2 H), 4.67 (s, 2
Hy, 7.05 - 8.44 (n, 1411), 12.52 (hr. s., 1 H 239 z* * HO 1H NWR (600
MHz, DMSO-d6 ) 0.00 -0.06 (m 211), 0.34 0.42 (m 211), 0.64 - 0.74 (m
111), 1.33- 1.44 (m 2 H), 3.23 - 3.32 (m 211), 4.00 (s, 2 H, 4.67 (s, 2
11), 7.32[TbB.74) (m 10 H), 12.57 (hr. s., 1 H) ¥ 7 240 *e---"--

11 NVR (600 Mz, DVSO-d6) 1.24 - 1.70 (m 1411), 1.87- 1.95 (m 311), 3.18

- 3.26 (mExz,,p,'“,,x 4.uoz\a 24675 —211) 732 8. 37 (ggb ﬁ/azH),
12.57 (hr. T — e 5 Lgmﬁbmﬂ?ﬂm- R ( ’
DVBSO- d6) Q. 35 (‘,t/\ 1 @: , HQ/HL . 65- 0,1.(171359ézmm %2 Blom, 22 72 (t, J7.3 Hz,
211), 3.3% - 3742 |(m¥2xH T 3786 |(t,[ IF6. ﬁmg S 2DLE 0L (s, 2 H), 4.67
(s, 2 H), H6-—7¢ 43 (m1411) 112 (he s 1 H) 2421 H*Y44 0 1H NWR
(600 MHz, |DVBO- d6) a, {31 ‘t,(ss I 500 iy phiso: ;:i34 , 3.50 - 3.57 (m
2 H, 4.00 5,721,488 (s, 21&}), 6 138w, {ob®sn,ddet), 12.54 (hr. s.,
1 11) , 0 cl 2}{)702 844 (m, 13H)
'H NMR (600 MHz, DMSO-d6) 0.70
- 0.75 (m, 2 H), 0.92 - 0.96 (m, 2 H),
s | '\©\ H\X '\©\ 3.47 (d, J=6.I(;I)H2,2H),4.0(()r?;,22};),
. *\[(N * o1 [#66 (5,2 H), 7.26 - 8.36 (m, 14 H),
0 12.57 br. s, 1 H)
o 'HNMR (600 MHz, DMSO-46) 3.36
H - 3.42 (m, 4 H), 4.00 (s, 2 H), 4.67 (s,
247 | N U M" ’\©\ 2}1),’7(.35-8;65 (m, 55 1{),)12.557 (gar.
*I o Cl [s,1H)
H "H NMR (600 MEiz, DMSO-d6) 3.04
J=7.3 Hz, 2 H), 3.64 - 3.69 (m,
248 [N U 'ﬁ]/n\/\* *\\'\}/\N@ gf) 398 27’ 2 HI){,)4.367 (s,3261-?),( 7.027-
8 8.59 (m, 14 H), 12.24 (br. 5., 1 H)
" 'H NMR (600 MHz, DMSO-d§) 3.01
t,J=6.9 Hz, 2 H), 3.56 - 3.62
29 N '\©\ *\N/N\/\* 'f@ %{),3.99 (s,Z}II;I,) 4.676(8,2}[),(’2.,621-
* (o} 8.57 (m, 15 H), 12.57 (br. 5, 1 H)
H "H NMR (600 MHz, DMSO-d6) 3.31
- 3.36 (m, 2 H), 3.65 - 3. ,
m |~ Ol |~y ‘Tj@ Ssm a6t
*| 0 8.64 (m, 14 H), 12.57 (br. 5., 1 H)
., Me Mo 'H NMR (600 MHz, DMSO-d6) 1.25
(s, 6 H), 3.39 (d, J~6.4 Hz, 2 H), .99
251 | 7, '\©\ -,\”/N\)<* v\(:L (s, 2 H), 4.66 (s, 2 H), 7.29 - 8.35 (m,
* o (14H)
0
[Example 252]
[0265]
(1-{2-[(4-chlorobenzyl)oxylbenzyl }isoquinolin-4-yl)acetic acid
5 (1) The same procedure as used in Example 153-(1) was carried out using 2-
methoxybenzyl chloride (3.81 g) to give tributyl(2-methoxybenzyl)phosphonium chloride (8.13
g) as a colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 - 0.97 (m, 9 H), 1.38 - 1.51 (m, 12 H), 2.37
-2.47(m, 6 H), 3.85 (s, 3H), 4.10-4.16 (m, 2 H), 6.87 - 7.75 (m, 4 H)
10 [0266]

(2) The same procedure as used in Example 153-(2) was carried out using the
compound (2.27 g) obtained in Example 252-(1) to give methyl 1-(2-
methoxybenzyl)isoquinoline-4-carboxylate (436 mg) as a pale orange-colored solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.89 (s, 3 H), 4.01 (s, 3 H), 4.71 (s, 2 H), 6.75 -



10

15

20

25

30

z* * HThra----N* a 011 IP 1H NVR (600 M T; DVMSO-d6) 2.78 (t,
L, 2 H, 3.39 - 3.46 (m 2 H), 4.00 (s, 2 H, 4.67 (s, 2 H, 6.79 -
19 H 86 [Table 7-9] Exanple X 1 r 6 08 . -1 NVR H ppm) ||

MHz, DVBO-d6 ) 2.88 (8, 1=6.9 Hz, 211), 3.42 -3.49 (,n, 2 H), 4.00
H),4.67 (s, 2 H, 7.10 - 8.48 (13 H 244 H 245 * , . (14/1* 0

11 NMVR (600 MHz, DVBOmB6) 2.27 (s, 3 H), 2.76 (t, 1=7.3 Hz,

2 H,

. #8 e BH.134,09) (s, 2 H, 4.67 (s, 2 H 7.02 - 8.44 (m I3 H

[0267]

(3) The same procedure as used in Example 153-(3) was carried out using the
compound (436 mg) obtained in Example 252-(2) to give 1-(2-methoxybenzyl)isoquinoline-4-
carboxylic acid (335 mg) as a pale yellow solid.

'H NMR (600 MHz, DMSO-ds) d ppm 3.82 (s, 3 H), 4.63 (s, 2 H), 6.76 - 8.93 (m, 8 H), 8.96 (s,
1 H), 13.38 (br. s, 1 H)
[0268]

(4) The same procedure as used in Example 153-(4) was carried out using the
compound (335 mg) obtained in Example 252-(3) to give methyl [1-(2-
methoxybenzyl)isoquinolin-4-yl]acetate (108 mg) as a brown oily substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.69 (s, 3 H), 3.91 (s, 3 H), 4.01 (s, 2 H), 4.65
(s, 2H), 6.75 - 8.24 (m, 8 H), 8.40 (s, 1l H)
[0269]

(5) The same procedure as used in Example 149-(2) was carried out using the
compound (70 mg) obtained in Example 252-(4) to give methyl [1-(2-
hydroxybenzyl)isoquinolin-4-yl]acetate (39 mg) as a yellow solid.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.68 (s, 3 H), 3.98 (s, 2 H), 4.60 (s, 2 H), 6.79 -
8.52 (m, 9H), 1141 (br. s., 1 H)
[0270]

(6) The same procedure as used in Example 134-(5) was carried out using the
compound (39 mg) obtained in Example 252-(5) and 4-chlorobenzyl bromide (42 mg) to give
methy! {1-[2-(4-chlorobenzyloxy)benzyl]isoquinolin-4-yl}acetate (57 mg) as a yellow oily
substance.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 3.69 (s, 3 H), 4.00 (s, 2 H), 4.68 (s, 2 H), 5.08
(s,2H), 6.81-8.20(m, 12 H), 8.38 (s, | H)
[0271]

(7) The same procedure as used in Example 149-(4) was carried out using the
compound (57 mg) obtained in Example 252-(6) to give the titled compound (25 mg) as a pale
yellow solid.

[0272]
[Example 253]

[1-(4-{[2~(4-chlorophenyl)ethyl]carbamoyl}benzyl)-6-fluoroisoquinolin-4-yljacetic acid

(1) To methyl 6-fluoro-1oxo-1,2-dihydroisoquinoline-4-carboxylate (756 mg),



246 (: H 1110 G IH NWR (600 MHz, DMBO46 ) 0.70 - 0.75 (m 2 Fp, 0.92 -
0.96 (m 2 H, 3.47 (41=6.0 Hz, 2 H), 4.00 (s, 2 H, 4.66 (s' 2 H), 7.26-
8.36 (m 14 H), 12.57 (br. s., 1 H 247 * Cl 11-1NWVR (600 MHz, DMB046)
3.36 - 3.42 On, 4 H), 4.00 (s, 2 H), 4.67 (s, 210, 7.35 - 8.65 (n, 15 H),
12.55 (br. s., | H 248 (: 0* -,..". .. ..* 0 . EH NMR (600 Mz,
DVSO-d6) 3.04 0, 1=7.3 Hz, 2H), 3.64 - §69(n 2 H, 3.98 (s, 2 H, 4.67
(S 2 H) h s;Qeryl ﬁxlé% %I):lvv%s !iad’ed ]agd 31% rr(ch[u'e w%s stm]edH) 10@4@ for ohE Aout.: The: » « « 1 .
- & 1 (t 2H), 3.56 -3.62
(n, 2 H) re@lt@@ selsuoraw@)retumecsm r¢asn tempenytureaar@rvapoaat@wnéﬁ redilsedmresswz 157 (br.
s, 4° W@g} 2 H
3 65 i 3zxggxove the %)‘ier? 19818 k%‘ulﬁb@x&?@&om sap cﬁ% l?lca?ﬂonate%va?@ v{%sa 14 H,
12.57 (braddgd olipwed by exGaction Hith mylzacetatelﬂheprgamcyay%r was WaShedl\WFb 3600 Mz,

ibmo74g)9-5%@?ag%£%ﬁnegﬁlm ’ grf%gog%ng@%élnﬁégezs%n{'&dfaé 28 edaporated thder fedf&d( S, 2

(142- [ ( 4-ésswe ohemeyefthosoehisn zivk Memhhi:m@mwlwrgrm@é@hne -Aeerbgxylge (3192The sane
procedure @s %%%qmsghaExarrpl e 153-(1) was carried out using 2- methoxybenzyl

chl ori de to give tributyl(2-nethoxybenzyl )ghosphom um chl ori de
(8.13 g) '@NMRAOMUOVHeGHILROFHIRM-d) d ppm 4.03 (s, 3 H), 7.48 - 8.77 (m, 3 H), 8.97 (s, 1 H)
[0273]
10 (2) To a solution of 4-(bromomethyl)benzoic acid (5.00 g) in chloroform (40 ml),

oxalyl chloride (4 ml) and N,N-dimethylformamide (2 drops) were added in an ice bath, and the
mixed solution was stirred at room temperature for three hours. The reaction solution was
removed by evaporation under reduced pressure, and to the resulting crude product, toluene (70
ml) and n-hexane (70 ml) were added. The resulting solution was stirred at room temperature

15 while 2-(4-chlorophenyl)ethylamine (3.02 g) and pyridine (1.6 ml) were added dropwise. The
resulting solution was stirred at room temperature for 65 hours, and then 1 N aqueous
hydrochloric acid solution was added thereto, followed by extraction with ethyl acetate. The
organic layer was washed with a saturated saline solution, dried over anhydrous magnesium
sulfate, and evaporated under reduced pressure to remove the solvent. The resulting crude

20 product was purified by column chromatography (neutral OH type silica gel, ethyl acetate / n-
hexane = 10 to 80%) to give 4-(bromomethyl)-N-[2-(4-chlorophenyl)ethyl]benzamide (4.36 g) as
a colorless solid.
'H NMR (600 MHz, DMSO-ds) d ppm 2.84 (t, J=7.1 Hz, 2 H), 3.44 - 3.51 (m, 2 H), 4.73 (s, 1
H), 4.80 (s, 1 H), 7.22 - 7.83 (m, 8 H), 8.51 - 8.59 (m, 1 H)

25 [0274]

(3) The same procedure as used in Example 153-(1) was carried out using the
compound (4.35 g) obtained in Example 253-(2) to give tributyl(4-{[2-(4-
chlorophenyl)ethyljcarbamoyl}benzyl)phosphonium bromide (6.01 g) as a colorless solid.

'H NMR (600 MHz, CHLOROFORM-d) d ppm 0.86 - 0.96 (m, 9 H), 1.40 - 1.50 (m, 12 H), 2.28
30 -2.38(m, 6 H),3.00 (t,J=7.6 Hz, 2 H), 3.67 - 3.74 (m, 2 H), 436 - 4.42 (m, 2 H), 7.21 - 7.90

(m, 9H)

[0275]

(4) To a solution of the compound (787 mg) obtained in Example 253-(1) and
compound (2.19 g) obtained in Example 253-(3) in tetrahydrofuran (15 ml), sodium



[1-1 NWVR (600 MHz, CHLOROFORMd) d ppm 0.89- 0.97 (m 9 H, 1.38- 1.51 (m
12 H, 2.37 - 2.47(m 6 H, 3.8 (s, 3 H, 4.10- 4.16(m 2 H), 6.87 - 7.75
(m 4 H 10 [0266] (2) The sanme procedure as used in Exanple
153-(2) was carried out using the conpound (2.27 g) obtained in Exanple
252-0) to give nethyl 1-(2- net hoxyben?%Dl soqui nol i ne- 4- car boxyl ate (436
ng) as a pal e orange-colored solid MR (600 MHz, CHLOROFORMid) d ppm
3.89 (s, 6t|fﬂneth§}sﬂ}ll)a(r§de S sk, 1§1M73151u(1§n) vas illded @roz)ﬁnse aB90%, 8% hMor@iok) . 9 13
(s, 1 H [ (3) The same procedure as used in Exanple
153- (3) wwees Sf@mdraut edmgertpegasio épr ohehavio njyathempee3ide pajytio tas stieed ak HO°Bxfanpl e

1) 5o a‘tZa %eﬂi %52 EE%@V#E@P%%"Q i ,5”@%@2 @“’B‘Sﬁyﬁ%& ?g%’ 50,
4.63 s@lutif)n was.sfiGed at BOW3fof fige Bu TI®: Ot aslstifrpd atIGnd 8 ur 14
[0268](S o 3(14%9 Tg(ems H) qdurgmgs )«;ZJIH dEﬁm(p t 550%_(4;—1) was
carried JOrrs ot Hgn { ALAHEPUR }'Tdﬁ%%ﬁglc géo aB?%‘f’ﬁ (fwe 3%% OBEEh (3) 1o

gi ve net leytyl zicétz&% ﬂ?ﬁdckrganwbe;mzwa Bsafed widl 4 mu&atgd Jaliesohution, (fi€Bovey) as a brown

gl :_B/, Szb%fnl_ ?gous glaﬁ)esm% s%@a(g? I\gﬂr;g?a‘)_ﬁrlit%l%:ﬂgr redlg)e% Bfre? ﬁﬁe t%relgbové% 5,% ., 3 91 (s

[ 0269] 13hbJesdltiag sadeprpduoices puefiadyusmehni chromasgnipky (hdBra{ QH ty@smlccagéu ed out

nyar oy b aFBT SOntoRE T4 ot LAt @ SORR SR by B R

(600 M‘lZﬂuﬁildlsWd)rbdxympm@(l@Bn(gSas BedirlessIoB® (s, 2 H), 4.60 (s, 2 H),

6.79 - 4 Syrmr b 0, [0270] (6) The

sane procéw(%@@@w%ogg 1“62%3(11]‘[(@% “%a%‘[‘%gr“ar%é78&t2%)sf‘ﬁé(% 2e

conpound H)322 1y, 7iofad, a2 Hgd.47r(s, BXHNTE. 35 BH2; (H) and 4-chl orobenzyl brom de (42

ng) to gléze] thyI {112- (4-chl or obenzyl oxy) benzyl ] i soqui nol i n-4-yl }acetate

(57 ng) &7 yel l ow oi |l y substance. 25NVMR (600 MHz, CHLOROFORMd) d ppm

5326%)(3 3 H, 4.Q8) (i sarde pibceddre@Sudes in Bxaklple 15208) was cardedDut uﬁx&@fhe 8. 20 (g]
ocedure as use

in Ex%plc%mlio g 137)3 %gbt@&?‘i‘iﬂg&amf’ Zﬁﬁsf“ﬁa’gﬁ‘f‘e&%ﬁ%dﬁﬂa"%% ®g)88bt ai ned i n

Exanpl e 25131-1436);011(10 give the titled conpound (25 ng) as a pale 30 yell ow

sol i d. 8027Zi [ Exanpl e 253]

[1-(4-1] chl or ophenyeet hyl | car banoyl | benzy1) - 6-f | uor oi soqui noli n-4-yl]a

cetic aC|[1dxan4)ﬂe)251p met hyl

6-fl uor o- ono 1, )., 88

phosphor ¢ 144 - NG LORAESICE8¥ rred at 100C

for ope hour. The ([)5'1$)L!1|sbluﬂ§h whwdn@aumsoa @gmddtimmqm tsspghat ure, and

evapor at ed under reduced pressure to renove the solvent. To the resulting
crude pr &akydrofuian (r mb der-ugrupatassiea  boagevaradded 2idQ° G aubide M8 | owed by

extracti Qautmntwas%maal fo1a§fﬁha£rﬁi th&hﬁet%me% h 8yl WREdAS B didd @ S

saturated saline solution, dried over anhydrous ‘magnesi um sul fate, and
evapor at eluticeas stireed foelS houss s inaharmoreemeihd iodide Q3PS mhtwas 9d(§d\¢@rqﬁmthyl

B (000 Wi (G ROt e TERDGEA} Gl f Rl ey RO L

8. 97 ¥, sdlutkdn Vfa@ 278BY, follgvd by extaacsoh wtth dhylcabetélte( bFlerongasichayk) wanizied oveam d

(5.00 g) o)
N, N di r’refuhh fhico %om edum(sélflger, anc? 3va rgt de&ig egsurer{!)%) nﬁqgthe s%lv%rhe i xed
sol ution mswmngmw pmducto;mmptma‘ﬁqziéxya:bhmm chmmatdgraphky (meutrad OHTee sileagtli on

sol ution sre tion ressure. ang to the
resul ti ngerad pro %/ ?E‘g‘f%r to?‘?'f)yeﬁﬁ'% y142{?z¥‘ he%tgn (TEPHPs g/ere added.
The resuylt)lsmlmbhutyﬂ]mnthmmﬂbate (Hdn@aswp&ﬂnwmemtmamee 15 whil e

2- (4 h ] I ( ed
ar oputbe. 1 SRLE Ry SR O B tip B PR ST E Bt 6
hour s, aHd, 4386, JE7 N Haeg UEQ uis70Hy,ridc MBor B.¢4 &ﬁ,i&:H)S@MSI(S oR)was added t hereto,
foll ovved ({%%]ext raction wwth ethyl acetate. The organic | ayer was washed

with a sht(tated saline sol uti on, dried over anhydrous nagnesi um sul f at e,
and evapor at ed underThe egiCiedcegiine as tidee irt Bxairpleolsa-(5heassadried ot usiifieher esul ti ng

crude 20 rod S, pur. chro o) neutral OH type

i1 ca germeer o B Btbeed S mtnig et 1N B gy opofin-

4- (br ononet hyD- N12- ( 4- chl or ophenypet hyl ] benzanm de (4.36 g) as a col orl ess
solid. IHNWR (600 MHz, DMSO-d6) d ppm2.84 (t, 5-7.1 Hz, 2 H), 3.44 - 3.51
(m 2H, 4.73 (s, 1 H, 4.80(s, 1 H, 7.22 - 7.83 (m 8 H, 8.51 - 8.59(m
1 H 25 [0274] (3) The sane procedure as used in Exanple
153-0) was carried out using the conpound (4.35 g) obtained in Exanple
253-(2) to give tributyl(4-([2-(4-

chI or ophenypet hyI ] car barmyl }benzyl )phosphonl um br om de (6 01 g) as a

I~~~ ~




[0277] [ Exanple 254]

241- (44[ 2- (4- chl oronhenvl) et hyl ] car banoyl | benzvQ soqui nol i n-4-yl | propanoi c

acid 20(1) To a solution of the conmpound (500 ng) obtained in Exanple

15344) in tetrahydrofuran (5 m), tert-butoxy potassium (150 ng) was added

at -30C, and the m xed sol uti on was st|9rred for 5 mn, and then nethyl

i odide (0.159 m) was added. The m xed 9ol uti on was stlrred for 1.5 hours.

Furthermﬁsoqm@lm1—qu@ahﬂpoeﬁ&1&é% (%A)mgﬁﬁ 2pddSaIdheNigt o at -30C, and the
a

solution was stirred for hour s sat ur at ed aqueous anmpni um

chlori de PENMBI(ERY WMSQUHBHPPHT bP§ GGz &HDr 2 s WtSﬁ(Cbt‘T@/? Hacet at e.
The organi @) hayey 2vgs7 4riseefl (@vekanhydrous magnesi um sul fate, and

evapor at ed _under reduced pressurée to renove the solvent. The resulting
crude prdf#@ was purified by col um chromatography (neutral OH type silica

gel, eghyl acetat e(36 T BB gﬁ‘éedure]ag ubed 1@@%&@1@%‘1’%&5‘%&%6@ HtXking the
4- {[4 (1-met hoxy-1 ox%gro pan-2- ypi soqui nol'i n-1-Anet hyl } benzoate (319 np)

as a yel |6RPeIy2¥upRoltsied m:ﬁJ(aTPnleIQﬁ/ﬁ )G@E}thhyl@ﬁ_ M d) d ppm 1.55
9 ’ T (3 roam n T g 1 '

2570 ('S'D cglje(%ﬂ rfy@eth;]lfc%tg B?l}be%zgh'pisoqg’i &114?1? g‘pa.lﬁ')éatg é[?%z ?g] a(p%‘e y'lqﬁ%dﬁgarre H)

procedurémé’ﬁpmg%ﬁbﬁtWCExarrpl e 153- (5) was carried out using the conpound

(319 nu) ‘phg@R &%m@@ﬂﬂ@&é& cﬁé)ppﬁqq 7@' HeJ 42{Hz 3 87(t =6.9 Hz, 2 H),
[ 4- (1- et hoxy- I oXopr opan- 2- ei so no in- HLﬁ Then20| c acid
(254 Af) 33 -3 §5dme2 Mc’éMs §dﬂ)|, @36 q,w:? adDn-£8 (s )(brds Ppm. 1188 (d,

J=6.9 Hz,3 3 (H)zﬁ%Q%@ H, 4.56 (q, J=6.9 Hz, 4.73 (s, 2 H), 7.42
- 8.41 (m 5(3) The same procedure as used in Exanple 161-(1)

was carn@%fs but usi ng the conpound (254 ng) obtained in Exanple 254-(2) to

gi ve methyl 241-( (A d d ple 149- d out
chl or ophenypet hyl ]Zkf:‘;r basm);f)roc%rl%rzeyaf)lusseoérlljlliﬁao |en- - W%SrCSrB‘SnS‘étuém%g& ng) as a

pal e yel Icompennd (HRowm obtained indixample 254-(3) KNEve BO OtladempadCFROBORWIad) d ppm
170(151cr11671es%$%3"') 2.87 (t, J=6.9 Hz, 2 H, 10 3.63 -3.66 (m 2 11),
3.67 (s, (q, J=7.2 Hz, 1 H, 4.68 (s, 2 H, 6.03 (br. s 1H,
7.12 - 8[@_?18 m 12 8.45 (s, 1 H) [0280] (4) The same procedure as used
in Exanpl[gx%ngy%iséi vvas carried out using the conpound (110 ny) obtai ned
i n Exanple to gi ve t he t|tled conpound (58 ng) as a 15 colorless
sol i d. [ G281l[4-{IEx4rehlorophamEletipu Jcarbafi¢yd iphényl Rarbdnyi]isoquinglinedaylhét hvl i car banoyl
| Dhenyl | ¢ m noI in-4-yll- 2- met hyl propanoic acid 20(1) To a
sol uti onn% V??%h%)lhgggnd (181 ngy) obtained in Exanple 135-(3) in N, N

di net BYI f or mam de (QBTOGa soluyion eftxtie mmmyuﬂﬁllemgB@)tn@d inEsangdie B35 - (BhinahNi ce
bath. Th k58 I n yl |od| (0, 058
m) was gd‘g‘]' ﬂ}}g@ﬁg&ﬁl 3°6nmlgas%}i{ﬁﬁlh %Wﬁfwas adﬁed i ?l‘cgﬁget flcﬂjhre .5 hours. A
sat ur at edolanpxewstlméd fbrrmmmumdohdﬂm icdale$@DER mb rwawakieadxdfetb,, affdah¢ mined by
extracti h at e. e organic l.aye s dr.ied over 25
anhydr ougghrlrt\égg nveasesl&rr%gdsfﬁ f ?%murs e gu\f%ate%ar fou(ﬁ%? ?“1‘%%8@893% Sﬁglé%%ﬁ’?se to
renove t laddedooll@wndd bylestractismivith etgylcalcemte pl?keduhé org/asc Ipyarivfas édedtowercol urm

chro o] neut.r al eth acetate [ n-hexane = 10
to 30 g{’)}%’gl s, magiesium spl e, &ﬁ({) ﬁvat)q_ratrerép%ogg( Vd\écefirgfeﬁvre tg remove the solvent.

oxopr oparThe regydiigaud erpnbdunt was\putifairtiyaoiphinbdronasigeaphyl Gutral DHatspessilivalgelr | ess

am)rphous bst .30 60 m 1. 61 (s 9
- 1 54 ot REAE Sl -l io st b ity TR TIRy F g Bl

[ 0282] oxopropan-2 -yD)isog)indlinel -gliuaebopy| Pissachares 1 3S mupad cblibrl&s aiﬁpipﬁ01ﬂs53 ( 5) was
carried OLi{tS using the conpound (139 ng) obtained in Exanple 255-0) to give
44[ 4- (1- 'i%??y 2-met hyl -1- 91 oxopropan-2-yDi soqu nolin-1 -yl]carbonyl}
benzosx é[dl‘l\m/ﬁ{ml\mé CE&CIROI@RMJd@S%pIﬁmHlQh@%), s8bG! @HY8.63 (s, 3R §600 MHz,
HNSOdG)angIJI%% “8 3.55 (s, 3 H, 7.68 - 8.17 (m 8 H), 8.66 (s,
1H) 5 [05 é? » 8 H), 8. (3) The sane procedure as used in Exanple 161-(1)
was carr j@d2put using the conpound (128 ng) obtained in Exanple 255-(2) to
gi ve net hyl 2- {1

chl or ophenypet hyl | @%a%mrmﬁw jeed iBRIPlS 3ol Wi crmied ov#4ing thet hy i pr opa
noat e ( 73orundfl3a n@Ybrhihebia Examplp Do) sidisd Anpe(l-rdhoxi-L NG00 MHz,
CHLOROFORMd) d ppm1.84 (s, 6 H, 2.91 -2.95 (m 2 H), 3.63 (s, 3 H), 3.69
- 375 (m 2H, 6.10 - 6.15 (m 1 H, 7.15 - 8.33 (m 12 H), 8.64 (s, 1 H
[ 0284] (4) To a solution of the conpound (70 ngy) obtained in
Exanmpl e 255-(3) in 1,4- dioxane (1.4 m), 1 N aqueous |ithium hydroxide
solution (1.4 mM) was added, and the m xed 15 solution was stirred at 100C
for one hour. The solution was adjusted to pH4 by adding 1 N agueous
hydrochl oric acid solution, and then extracted with ethyl acetate. The
~organic |ayer was washed with a saturated saline solution, dried over




(1) To the compound (362 ngy) obtained in Exanple 256-0), phosphoryl
chloride (0.088 m) was added, and the m xed solution was stirred at room
tenperature for one hour. To 92 the reaction solution, ice water was
added, followed by extraction with chloroform Then, the organic |ayer was
dri ed over anhydrous magnesi um sul fate ﬁﬁd evapor at ed under reduced
pressure to renove the solvent. The resllting crude product was purified by
col um chg 95 IDRY B LAl EEA A i gl , orof orm =
S o oo M%to i Ve@% [c&_r{(l'>4_ gfﬂlca Chhyt RS oR] deddG B sdfd) as WBSIORROAmdrpdat
chIoropheﬂ?ﬁ@#ﬁyl]-44[4-(cyanonethyl)isoquinoIin-l-yl]nethyl}benzanide (256
ng) as a hakemy@bd o SoM dpgm NZVR 66805 M3 HVIPE) df (t,
J=7.3 Hz, 2 H),(%S.40 . 3.5%(16(%‘”;"5 H)B/;&L@Q’s %4? 2%%4?%%’?@2%%’7. 20 -
8.44 (m 18)H), 8.49 (s, 1 H) [0287] 10(2) To a suspension of the conpound
(20 ng)k opbegdjned in Exanple 257-(1) in toluene (0.45 m), sodium azide (9
mg) and triethylam ne hydrochloride (19 ng) were added, and the m xture was
refluxed for 72 hold dhe smeparedurg aschebindxample (4000 wanepried dutiusingghet 0. The
organic | urYéﬁézé’\Bgﬂ%@aintiﬁ‘E%?erzssqwt@%i\@‘{r%i?hyﬁﬂl?}’-ﬂﬁf{fﬁgﬂagn%' um

sul fate, and evaporafed under uced pressure to renove the solvent. The
resul t i nghiqrerhenylegullearbames!} pienpliar fonpldisesyrinebt-tyh - Metbmiatopatoaisi(y3 ek ut r al

OH type Sjda BRi8&lamoffabialkante Chl oroform = 10 to 20% . To the resulting
solid, mefhanol / chl'oroform (10% was added, and the m xture was washed

with 005 i MMREUEMAZACBEARBFPRMa@i dbpsol -8 (sontD). 819d - 2198 fmydEh 8 §3 . B iwat er .
The orgamgol# ) € i AN r 1 fate and t hen
evapor at ed undgf(%’\gg%bggo pérjlegﬁrlgﬂigygrje%(e[ﬁr?ﬁgﬁ’?o \r/&e’flltijl)to give the titled
cormpound (0384 ngy) as a colorless solid. 20 [0288] [Exanple 258]

N-12- (4-chl or ophen - = ] - iZNP ui nol i n-1
y1} met hyl ) benzam déeal)?-%1 Q%il(})tlog%géﬁéééﬁgéﬁgwﬁé%?g%%ﬁnci‘g?‘g%tz%)w)é%?’gi ned in
Exanpl e 14gapg{l.4 gl), DY aqueony lighiynirhydkidp yolationZ 1 ¢ et wiasestdddasridike miked ng) and

1- hydr.@xy i & ( i i fan ide (2 m),
T o hyP SRRER A Bk 8 IR Gudrbie [hhe Wb S TEROMS pRRRARAAS L8 V)
added, anajuedve hydradhinrie asidlsoltticnnandabensixiraateiowiet ety acetatee niae adguielaf@r one
hour. Et t.at.e wa nd the reaction sol ution washed with
horer and s BSRAN BhEe Biforl B SR IS daRpith AT SR e |y
was dri edevepazateduntigiiedussd fOssumgmesioumhs wbli-at e, Thendukihg oruév@pducaived under

duced X th | .. The. | ti dyct
bur 11 ed B0 Psalhl e T alern ek S0, ! B A P T anor /
chl or @bore0%s, diethy efBfAvas add@i theretdlidind (He-redultmg opititonymas tstirydd] fodd t  Holhrs{ 2TRx0- 2-

tetrahydro-2 ranz2-yl oxy)am nolethyllis inaglin-1 - t hyl ] benzam de
(39 . JoGiofLiRY BAMRAGHLEH WA BShed Rinpoid el Mees “efle il o) ppm
1.20- 1.89285n 6 H), 2.83 - 2.912 (m 4 H), 3.59 - 3.98 (m 5 H), 4.67 (s, 2
H, 4.84 - %@;352;436? 1 H, 5,98 - 6.07 (m 1 H, 7.10 - 8.29 (m 12 H), 8.40
(s, 1 H [[Eé f“5¥2) To a solution of the compound (49 ng) obtained in
(Eé aggl em24)534((2%mgﬁ3-2;®§ohﬁﬂmkqgﬁ1&ogﬁ-) ,hvl141emvhyrﬂ:r@m&mrb@e?kmeﬂwﬂb@tzhmhe acet St e

: was a inanic ath, a e m xed .sql utio s. stirred at
room ﬁgrrper ature f ?afl’lﬁ?eéélo%%’ﬁp%@“@??‘ff{l@?é)?’ﬁﬂggé n%dﬂgﬁa“l‘ﬂlu%rséf )ingnd the
reacti on tswdhydiiofifaniB sl a3 heehond it diimi@iz6te (Z83dnd) P adids herheWikdd s3lufiad wiat ed

saline solution. The organic |layer was dried over anhydrous magnesi um
sul f at e, Séﬂﬁﬁé PR IRIREE %'%Sﬂt“fg%ﬁﬁderhﬁne@%é‘ﬂleﬁ‘fsé‘gg‘iﬂ“@ ©-° Pbnr @ddede

sol vent . théterof 9 thelresdBing kolGonPIRYiHEEd aSonPiembérb@ed thyons BbMMTKIYreiRaRAr aphy
met hano chloroform= 2 to 20% to give the

(neutral OH silica gel, h |/ 2

titled co‘ﬁf’ﬁé'\tlf)é‘c%s(’itf‘nﬂﬂ‘)‘e 8 glye g titled eS8t re) prielerlesssRlitpl e 259] 15

{1-[ (48[ Zotskichl or ophenyHet hyl i car banoyl | phenyl | car bonv1] -6, 7- di net hoxyi som
unol i n- 4- %aceti c acid (1) To a solution of

4-(2- met I{E%%" ¢ tXldet hyl) benzoic acid (1.00 g) in acetonitrile (50 m),

N, N- di i sap[ppythi@bihehy Ry 8- (24 8 tdiadol-50/kadthARRABME - Ly Bmethyitbdhldmide 1. 3, 3-
t et ramet hyl ur oni um_hexaf [uorophosghat e (

2.94 g) and _
2- (4- chl or ophenyl ) €t BS/hs APmROUpY G162 Mgy O@fe‘n%ﬁn@g%‘ﬂﬂfé&?é’élﬁ{?h?%o% shigidg ol ut i on
was stirr@edssinl)vae dlides e iRtnik& oRfiod FadQidfed at rbhR SRt fobBfe Kaovigd by
evapor ati on under reduced pressure, and the resulting crude product was
purified by colum chromatography (neutral OH type silica gel, ethyl
acetate / n-hexane = 30 to 50% to give nethyl
(44[ 2- (4- chl or ophenypet hyl ] car banoyl | phenypacetate (2.02 g). '"H NVMR (600
ME-1z, CHLOROFORMd) d ppm2.88 - 2.93 (m 2 H), 3.65- 3.72(m 7 H), 6.08 -
25 6.19 (m 1 H, 7.24 - 7.35 (m 711), 7.63 - 7.67 (m 1 H) [0291]
(2) The sane procedure as used in Exanple 153-(3) was carried out using the
conpound (2.02 g) obtained in Exa[rpl e 259-0) to give (44[244-

R IR B 7 NN~



(5) The sane procedure as used in Exanple 149-(4) was carried out using the
30 conpound (27 ng) obtained in Exanple 259-(4) to give the titled conpound
(7 ng) as a pale yellow solid. [0295] [Exanple 260]

{1-[(44] 2- (4-chl orophenyfl et hvl ] car banovi | ahenvCcar bonyl ] - 6- met hoxyi soqui no
l'in-4- 95 vl)acetic acid I) To a solution of ethyl

3- cyano- 3- ( 3- met hoxyphenyl ) pr opanoat e ( 1.9 g) in ethanol (41 m), 12 N
hydr ochl ahd gadh %m%n&c@mtexam 28850 pabladiyn-yidh Oxh dRoRbraar PR Hhe- 10 9)
was added, and the m xed sol ution was stirred in hydrogen at nosphere at

r oom t enpagagicpyer was dsied pxer gptyideous mAgnesBm SRl WS vERoFRAeIdsyedGathor at i on

under redi&ade RS ERSW Ro solRfk. I @Rl &&dé%eodaet%%nﬂmy@&ﬁmﬁl ed by col um
chromat ography (neutral OH type silica gel, methanol / chloroform= 2 to

9% to g|C\h@n@f%wphﬂtnsvﬁ%Qf@ywmlrﬁé@ﬁowﬁﬁ@hwhj%efp%oat%1<{°@ tggivg N-[2:(F NVR,

600 180quino nz. 1

(2 29 _M)'g chgﬂ%p%@ )gﬁ?{{] @{[ﬂ%o?ﬁi@m%th%% soq in iln@ l(y'mlmeglggbe gmﬁé %é%fggsiﬁgle H)
353(mYE‘Hy5011§76- 3.79 (m 310H), 400- 407(m 2H), 676- 726
(m 4 H 'Ho@RlsdoNmI Nevsens) cﬁﬁp%?ﬁ’(&'(tej—% HSEH) i3oEsamphe BP34664 2was
carried out u5|n t he conp oung& obt ai ned in Exanpl e 260-(1) and the
conpound 2480 (g HpBt28i-8ekd (inpl hﬁﬁ?éﬂ 2%‘9 (2) to give ethyl 4-{[(4-{[2-(4-
1

[0287]
chl or ophenypet hyl | car banoyl } phenyf | acet ynam no) - 3- ( 3- met hoxyphenyCbut anoat e
(210 A8). mNNRy(]e@ nge«ziqgms@gzmwpa r)llcti%mgi qbtalzed lnEzfsnx(lﬁ%qo 3@% 2.52 -
2.61 (M Zruéde. (0. 25 91@ sodl?umgéu{eg@ m%) i tnéh)lﬁmne l??)%dggch(oﬁhe @9|ﬁ|)g’) w%re‘lagde(ds 2 H,
3.58 -3.64 (m H) 1 - 4.07(m 2
H, 5.25 angt}@(y(lﬁpreyqsiyeﬂugedlﬁpr 7%holxg( rrMelhapgl/ cl@or@fbxm'{l@@)(wﬁs aic[edp{,ere{t@ggﬂ

20(3) Therga ml?ﬁa%e\%r s ev%térrhn'é& gﬁ%%‘%h%ﬁémm%a{“a&é &gl out using

t he conpound (201" nyg) tained In Exa 0 give ethy
{1-](4-1 j_ega;(ox]a.ted under reduced pressure to remove the solvent e resultmg crude product was

chl or qahegaxﬁé@wwmaa&nﬁm&d@ﬂpw@@%%& §§r &%{hwy&h?&gfdmohb ;4-yllace

tat (40 ) H NVR (600 Hz, 3

., 2.90 2079). 9B theryesylting)soli® ngghanol3 chigroform (20%l) wasgidg@i( and the pikturgwa (s, 2
H), 4. 20 ( 24 (m 11
0 6 4 (S Py Shngpe PtnochionCacia Pydyl s e sl i ude eZC (T
Exanpl e Xa@nicdiyewass drigd over dnhydtous siagrgsitinsulfaerroiihed ey @prateg)undéstreducedtd i n
gi()a[rglzg o] @%E&rg?or rﬁox%éfﬁesoi\}égt b 'gl:vL: ﬂg tﬁQJIPOMQné (%q rﬂg)as géol@rlegggo%dyel low solid.
[ 1- M 4Q- (828h] or o_phenvHet hyl ] car barmoyl t hhenoxv) i soqui nol i n-4-yllacetic
acid (1) A [ %ﬂi %@TI on of N42-(4-chl orophenyl)ethyll-4-hydroxy benzam de
(605 ng) an chtf or o- |squ|noI|ne 4- carboxyllc aci d nethyl ester (443 ny)
and pot ad&{2ith-achiordphemt ethyl3a-(( 88 i V2 -qxdethyl)isogais
t wo houra}n@tﬁ%lbe gte was added ther eto, and the reactl on sol ution was
washed wi t hen washed with a saturated saline solution. The
organi c | ayer was () Tedsohtion ofithbiyainmusd (i gupd sbiaimedinl Hxample 1&31(17)t(hen

evapora er educ d re d h | vent esul t
iR Sl R S A I T
chl or of OrlleN-dHﬂ'ed)yﬁbmlamMEdXﬂnﬁ) SG:%yI-Blegiekh@lanmtob;dpyl) carbodumlde

P S LR R ST =

2.93 (t, ohelout Hzthyl2cdthte was atlded, add (& re(acnongolbblon \SaSQ&Sliﬁl with witer abd heft, J=5.5
Hz, 1 o 1.15 -.8.52 J=z8.3 Hz, 1 10
[ 0300] M ol ik Sa‘(“%fnédlsﬁéf‘egé%"‘br ifééa{%f“ac E@ér&aégnf’ OVeL AydrRus 55 ( 4)H) was

carri ed owgnmnngdthﬂ’eearﬂmﬂmau&pdraéeﬁaadméduem;ﬁes&&d td embeathplotver6 1-TBY to gi ve

acid (761 BRREP O PR EE by Pl R a B B e e Bom 2. 87 (1.

J=7. 1 Hz,methadl,/ cBlodbBorm =30 5)420%7&0 @veH)J [2-(4-2oropBenQetiyn)-4-L(4HR-okO301]

(3) The ed in arri t using the
corrpoundﬁ%%@gckﬁ%%f% %18" W‘E&ﬁ%%bg%‘i"h(‘ﬂ) ﬁ?%etﬁgn@ﬂgegﬁ ‘F‘écf‘ $&onpound
(5 nmg) agak y2lbwesdliarl ess solid [0302] Structural fornulae and NWR val ues of
Exanpl es 252 to 261 are shown in Tables 8-1 to 8-2. 97 [0303] [Table 8-1]
Exanple Structural formula tH NVR (d pnm) 252 1HNMR (600 MHz, DWVBO- d6)
3.94 (br. s., 2 H, 4.58 (s, 2 H, 514 (s, 2 H, 6.78- 8.30 (in, 13 11)
253 1liHz, OIlI




11 NVR (600 MHz, DVBO-d6) 2.80 (t, J=7.3 2 H, 3.41 - 3.46 (m 2 H),
4.05 (s, 2 H, 4.72 (s, 2 H), 7.19- 8.54 (m 13 H 254 MN HO05CI | HNMR (600
MHz, DMBO-d6) 1.55 (d, J=73 Hz, 3 H), 2.77 - 2.83 (in, 2 H, 3.40 - 3.46
(m 2 H), 4.39 (q,1=7.3 Hz, 1 H), 4.67 (s, 211), 7.21- 8.44 (m 14 H) 255
So Me 1110 Me 0 O 111 NWR (600 Mz, DIV%9d6) 1.76 (s, 6 H), 2.83 - 2.89
(in, 2 H, 3.47 - 3.53 (n, 2 H), 7.24 -18.77 (m 1411), 12.80 (br. s., 1
11) 256 : 7 i 3.40 -
e (Inshﬁlv@(%gbg\fﬁz's&ﬁfb, ﬁéﬁ@R4M‘%6 deﬁQGle)SS%m é ), 22838229(1(91 4?1)"95 i
N7Hei \|I 3\&91@451@1%8(@61)418&49@&5@%)59Q7¢D7Qm812H)(‘7ri0 &2%m 13PB)0 - 3.46
(n, 2%08&%1@ 4.68 (s, 2 H, 7.21 - 8.45 (n, 14 H) 258 $ 7NIP SO
ci OH | FI 600 |sz DVBO-d6) 2.76 - 2.82 (n, 2 11), 3.39- 3.46 (n,

H), 374[@%89]2H) 466(s 2 H, 7.21 - 8.45 (m 14 H), 8.87 (br. s., 1 H
98 [03 4] [Table 8 EXam | 1,11101 01
Il d pp rrg ﬁﬁollo 0 h%&wé%ﬂmﬁﬁ?%%m%%%‘%ﬁ%aﬂﬁﬁz e 2,

3. 46 - 3. lset gnm (22nlKp N Ieydgophlogic agdd Hythyl 3cegdte (0423 md) waszadded m@%bf(ﬂg ang H),

7.23 - 8. 82m{h soiionwad Bifred at room temperature for three hours. Chloroform was added

thereto, and the reaction solution was washed with water and then washed with a saturated saline

N

solution. The organic layer was dried over anhydrous magnesium sulfate, and then evaporated
10 under reduced pressure to remove the solvent. The resulting crude product was purified by
column chromatography (neutral OH type silica gel, methanol / chloroform = 2 to 20%) to give
the titled compound (17 mg) as a pale yellow solid.
[0290]
[Example 259]
15 {1-[(4-{[2-(4-chlorophenyl)ethyl]carbamoyl }phenyl)carbonyl]-6,7-dimethoxyisoquinolin-4-

1}acetic acid
(1) To a solution of 4-(2-methoxy-2-oxoethyl) benzoic acid (1.00 g) in acetonitrile
(50 ml), N,N-diisopropyl ethyl amine (2.63 ml), O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyluronium hexafluorophosphate (2.94 g) and 2-(4-chlorophenyl)ethylamine (790 ml)
20 were added, and the mixed solution was stirred at room temperature for 16 hours. The solvent
was removed by evaporation under reduced pressure, and the resulting crude product was
purified by column chromatography (neutral OH type silica gel, ethyl acetate / n-hexane = 30 to
50%) to give methyl (4-{[2-(4-chlorophenyl)ethyl]carbamoyl}phenyl)acetate (2.02 g).
'H NMR (600 MHz, CHLOROFORM-d) d ppm 2.88 - 2.93 (m, 2 H), 3.65 - 3.72 (m, 7 H), 6.08 -
25 6.19(m, 1 H), 7.14-7.35 (m, 7 H), 7.63 - 7.67 (m, 1 H)
[0291]
(2) The same procedure as used in Example 153-(3) was carried out using the
compound (2.02 g) obtained in Example 259-(1) to give (4-{[2-(4-
chlorophenyl)ethyljcarbamoyl}phenyl)acetic acid (1.78 g).
30 'HNMR (600 MHz, CHLOROFORM-d) d ppm 2.88 - 2.93 (m, 2 H), 3.67 - 3.72 (m, 4 H), 6.09
(br.s., 1 H), 7.15-7.67 (m, 8 H)
[0292]
(3) To a solution of the compound (250 mg) obtained in Example 259-(2) in N,N-
dimethylformamide (8 ml), N,N-diisopropy! ethyl amine (0.401 ml), O-(7-azabenzotriazol-1-yl)-



Sc Ce'"041 40 ci IHNWR (600 MHz, DVSO-d6) 2.81 - 2.89 (m 2 11), 3.46 -
3.54 (m 2 H, 3.95 (s, 3 H, 405 (br. s., 2 H, 7.23 - 8.79 (m 13 11)
261 Ili* 0O OH 10 ... IH NWR (600 MHz, DVMSO-d6) 2.87 (t, 1=7.1 Hz, 2 H),
3.46 - 3.55 (m 2 H), 3.92 (s, 2 H, 7.26- 8.91 (m 14 H) [0305] [Test
Exanpl e 1] CRTH2 binding test 5CRTH2 bijnding inhibitory activity of the
conpound of the present invention was (%n5| dered by using a binding test

bet ween MU TR, EXRRASSAORBUs KRBUUEH) aMEy) s afo3tkLiabel ed

prost agl andi’n (hereinafter brevi a , rranuf actured by CE
Heal t hcardiethomoepy NHameatas | &1 parrdder. i the mixgd sqlefioniiss séredgbogm on

(Hank's Q@rhiem&@ \Aﬁ&akhoﬁel Lﬁthﬂaceéétmastae@&iqmretgoaaa HeHeAdGonlBIutibMyHEPES

(I'nvitrogen)) %ense in a wel | plate (Coaster) so that
2x105 celWashedeyith veptes apgd faerwa delnw#mted Sa{l?f‘@"%‘ﬁ%ou% spivent Has ismexsint

i nvent jon, %0&1;0%%:?&53& [(efidc@ Ol%reé‘sﬁfécﬁfatﬂ'i@rfeéuﬂﬂlg crudB Mod¥& s F«Qﬂﬁ&' by 8dtihs €d, and
i ncubat ed at 4C. hour | ater | s were coll ected on /C

Fi | ter Plchtogmaopep GﬁE}twbpﬁ tynecsilich gel, %@éﬁce&t@/ elaesd 3 o SY) togive ethyl

pol yet hyl4e§[§4 E@ciﬁ%bﬁehﬁﬂ:t yHk& Moy %h&ﬁl)&:&tyﬂar@ﬁb skigpvester (Packard

Bi oSci ence he radi oactivity o e cells was neasured by using Top
count Nxﬂlmﬂbrmpmlhlta)ﬁoﬁa(lﬁﬁm measured herein was represented by a

”Easure”EHtNMﬁéét@Mﬁz)chlﬁ)m ?H%ﬁquel% mCﬁH5 ed -Quh (hMmd fLs gpsence
of the conpoun and a neasurenent val ue was obtai ned; and the same

pr ocedr e Sa<me hH).i6e4 - 636 (mn! Hhé. Abgerém YrHx he conpound and in the
presence 5593510n | abel ed PG2 (final concentration: 50 tiM, a neasurenent
val ue "c" was 99 obtai ned. The binding inhibition rate of the
conpound was cal cufthfeisobyion hthé mnnn@mdw@%mgmhtquoﬁEﬁmmlS& (3B8ndi ng
|nh|b|to [ L r re, the
CRTH2 bin 1|°F1°3&?‘n((ﬁ "@mqgr&lbr@f&}l‘? 06 I@ JS%%?S%%% c£&§ﬂ§ 6d§é aEﬁlﬁ\%[/agn cal cul at ed
as a val uaﬂl(olr@li@ham@lfe)xc anbigdridet(D. ﬁ@ﬂ 150%a's advethi tTireymaQIItsoWlmyww stilred fos pect to

t .he b ilgd!rr?l . el“rlgshltfnn t&leona\}/)ass %t'?r?eed fgr X n m %19 n?gﬁpdagd ﬁ.\a r §t1§re& Qtr&?rx by usi ng

bi ndi ng i'hAi bi ti on Fates of comnmpoun ving vari ous
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Exanpl e tg,s}gggtdag(gbr}kg)bl tory activity Exanple binding inhibitory activity 1 A

>0 A %5 1HNMR(6OOI\/1HZ CHLOROFORM-d) d ppm 1.23 - 1.28 (m, 3 H), 2.91 - 2.95 (m, 2 H), 3.69 -
3.74 (m, 2 H), 3.99 (s, 3 H), 4.03 (s, 2 H), 4.07 (s, 3 H), 4.16 - 4.21 (m, 2 H), 6.13 - 6.17 (m, 1
H), 7.15 - 8.02 (m, 10 H), 8.38 (s, 1 H)
[0294]
(5) The same procedure as used in Example 149-(4) was carried out using the

30 compound (27 mg) obtained in Example 259-(4) to give the titled compound (7 mg) as a pale
yellow solid.
[0295]
[Example 260]
{1-[(4-{[2-(4-chlorophenyl)ethyl]carbamoyi}phenyl)carbonyl]-6-methoxyisoquinolin-4-
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1}acetic acid

(1) To a solution of ethyl 3-cyano-3-(3-methoxyphenyl)propanoate (11.9 g) in
ethanol (41 ml), 12 N hydrochloric acid (3.8 ml) and 20% palladium hydroxide on carbon (2.10
g) was added, and the mixed solution was stirred in hydrogen atmosphere at room temperature
for 15 hours. The solvent was removed by evaporation under reduced pressure, and resulting
crude product was purified by column chromatography (neutral OH type silica gel, methanol /
chloroform = 2 to 9%) to give ethyl 4-amino-3-(3-methoxyphenyl)butanoate (3.80 g).

'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.11 - 1.16 (m, 3 H), 2.65 - 2.72 (m, 1 H), 2.79 -
2.86 (m, 1 H), 3.06-3.12 (m, 1 H), 3.24 - 3.30 (m, 1 H), 3.46 - 3.53 (m, 1 H), 3.76 - 3.79 (m, 3
H), 4.00 - 4.07 (m, 2 H), 6.76 - 7.26 (m, 4 H)

[0296]

(2) The same procedure as used in Example 153-(6) was carried out using the
compound (280 mg) obtained in Example 260-(1) and the compound (250 mg) obtained in
Example 259-(2) to give ethyl 4-{[(4-{[2-(4-
chlorophenyl)ethyl]carbamoyl} phenyl)acetyl]amino }-3-(3-methoxyphenyl)butanoate (210 mg).
'H NMR (600 MHz, CHLOROFORM-d) d ppm 1.12 - 1.18 (m, 3 H), 2.52 - 2.61 (m, 2 H), 2.90 -
2.95 (m, 2 H), 3.18 - 3.32 (m, 2 H), 3.48 (s, 2 H), 3.58 - 3.64 (m, 1 H), 3.68 - 3.73 (m, 2 H), 3.74
(s, 3 H),4.01-4.07 (m, 2H),5.25-5.30 (m, 1 H), 6.14-6.19 (m, 1 H), 6.57 - 7.60 (m, 12 H)
[0297]

(3) The same procedure as used in Example 259-(4) was carried out using the
compound (201 mg) obtained in Example 260-(2) to give ethyl {1-[(4-{[2-(4-
chlorophenyl)ethyl]carbamoyl! } phenyl)carbonyl}-6-methoxyisoquinolin-4-yl}acetate (40 mg).
"H NMR (600 MHz, CHLOROFORM-d) d ppm 1.26 (t, J=7.3 Hz, 3 H), 2.90 - 2.95 (m, 2 H),
3.69-3.73 (m, 2 H), 3.99 (s, 3 H), 4.04 (s, 2 H), 420 (q, 7.3 Hz, 2 H), 6.12 - 6.16 (m, 1 H),
7.15-8.24 (m, 11 H), 8.44 (s, 1 H)

[0298]

(4) The same procedure as used in Example 149-(4) was carried out using the
compound (37 mg) obtained in Example 260-(3) to give the titled compound (20 mg) as a pale
yellow solid.

[0299]
[Example 261]
[1-(4-{[2-(4-chlorophenyl)ethyl]carbamoyl } phenoxy)isoquinolin-4-yljacetic acid
(1) A suspension of N-[2-(4-chlorophenyl)ethyl]-4-hydroxy benzamide (605 mg)

and 1-chloro-isoquinoline-4-carboxylic acid methyl ester (443 mg) and potassium carbonate

92 A7 A127 B8 A128 B 9 A 129 B 10 A



135 A 16 A 136 A 17 A 137 A 18 A 138 A 19 B 139 A 20 A 141 A 21 A 142 A 22
A 143 A 23 A 144 B 27 A 148 A 29 A 153 A 34 A [0310] [Test Exanple 2]
CRTH2 ant agoni st test 5The antagoni st activity of the conpound of the
present invention was considered by using the intracellular calciumion
concentration increase reaction induce%v\,hen t he prostaglandin D2 was added
to KB8 cells [0311]

(332 mg) in DMF (4 ml) was stirred at 60°C for two hours. Ethyl acetate was added thereto,

and the reaction solution was washed with water, and then washed with a saturated saline
solution. The organic layer was dried over anhydrous magnesium sulfate, and then evaporated
under reduced pressure to remove the solvent. The resulting crude product was purified by

5 column chromatography (NH type silica gel, chloroform / n-hexane = 50 to 80%) to give methyl
1-(4-{[2-(4-chlorophenyl)ethyl]carbamoyl }phenoxy)isoquinoline-4-carboxylate (782 mg) as a
colorless solid.
'H NMR (600 MHz, CHLOROFORM-d) d ppm 2.93 (t, J=7.1 Hz, 2 H), 3.70 - 3.76 (m, 2 H),
3.98 (s, 3 H), 6.10 (t, J=5.5Hz, 1 H), 7.15 - 8.52 (m, 11 H), 8.72 (s, 1 H), 9.01 (d, J=8.3 Hz, 1 H)

10 [0300]

(2) The same procedure as used in Example 152-(4) was carried out using the
compound (782 mg) obtained in Example 261-(1) to give 1-(4-{[2-(4-
chlorophenyl)ethyljcarbamoyl} phenoxy)isoquinoline-4-carboxylic acid (781 mg) as a colorless
solid.

15 'H NMR (600 MHz, DMSO-ds) d ppm 2.87 (t, J=7.1 Hz, 2 H), 3.48 - 3.54 (m, 2 H), 7.26 - 9.01
(m, 14 H)
[0301]

(3) The same procedure as used in Example 152-(5) was carried out using the

compound (350 mg) obtained in Example 261-(2) to give the titled compound (5 mg) as a
20 colorless solid.
[0302]

Structural formulae and NMR values of Examples 252 to 261 are shown in Tables

8-1to 8-2.
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[ Tabl e 1Q-1] E,aop e ant agoni st act Exanpl e antagoni st activjty
Exanpl e gnt agomni st '%tivity 1 B54 A1 D2 A55C105 C3 A56 B 106 B 4
A S7 A 107 A SIB 58 'H NMR (600 MHz, DMSO-d6) 2.77 - 2.82 (m,

2 H), 3.40 - 3.45 (m, 2 H), 3.81 (s, 2 H), 4.66 (5,

2 H), 7.00 - 8.43 (m, 16 H)

256
'H NMR (600 MHz, DMSO-d6) 2.77 - 2.82 (m,
2 H), 3.40 - 3.46 (m, 2 H), 4.69 (s, 2 H), 4.68 (s,
257 2 H), 7.21 - 8.45 (m, 14 H)

258

'"H NMR (600 MHz, DMSO-d6) 2.76 - 2.82 (m,
2 H), 3.39 - 3.46 (m, 2 H), 3.74 (s, 2 H), 4.66 (s,
2 H), 7.21 - 8.45 (m, 14 H), 8.87 (br. 5., 1 H)
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[Table 8-2]
Example Structural formula 'H NMR (d ppm)
"H NMR (600 MHz, DMSO-d6) 2.82 - 2.90 (m,
2 H), 3.46 - 3.54 (m, 2 H), 3.84 (s, 3 H), 3.87
(br. s., 2 H), 3.96 (s, 3 H), 7.23 - 8.82 (m, 12 H)
259
'H NMR (600 MHz, DMSO-d6) 2.81 - 2.89 (m,
2 H), 3.46 - 3.54 (m, 2 H), 3.95 (s, 3 H), 4.05
260 (br. s., 2 H), 7.23 - 8.79 (m, 13 H)

'H NMR (600 MHz, DMSO-d6) 2.87 (t, I=7.1

\_° Hz, 2 H), 3.46 - 3.55 (m, 2 H), 3.92 (5, 2 H),
| H 7.26 - 8.91 (m, 14 H)
" ~ O,

[0305]
[Test Example 1] CRTH2 binding test
5 CRTH2 binding inhibitory activity of the compound of the present invention was

constdered by using a binding test between human CRTH2 expression cell KB8 (BML, INC.)
and *H-labeled prostaglandin D2 (hereinafter, abbreviated as *H-PGD2, manufactured by GE
Healthcare).

[0306]

10 KB8 was suspended in a reaction buffer solution (Hank's balanced salt solution
(Invitrogen) containing 10 mM HEPES (Invitrogen)), which was dispensed in a 96 well plate
(Coaster) so that 2x10° cells/well are placed. Furthermore, the compound of the present
invention and *H-PGD2 (final concentration: 5 nM) were added, stirred, and incubated at 4°C.
[0307]

15 One hour later, cells were collected on GF/C Filter Plate (PerkinElmer) that had
been pre-coated with 0.5% polyethyleneimine solution (SIGMA) by using a Cell Harvester
(Packard BioScience), and the radioactivity of the cells was measured by using Top count NXT
(PerkinElmer) (a value measured herein was represented by a measurement value "a"). The
same procedure was carried out in the absence of the compound, and a measurement value "b"

20 was obtained; and the same procedure was carried out in the absence of the compound and in the

1" "

presence of non-labeled PGD2 (final concentration: 50 M), a measurement value "c" was
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obtained.

The binding inhibition rate of the compound was calculated by the following
calculation formula:

Bonding inhibitory rate (%) = [1- (a-c) / (b-c)] x 100

5 [0308]

Furthermore, the CRTH2 binding inhibitory activity of a compound to be tested
was calculated as a value (ICso value) exhibiting 50% inhibitory activity with respect to the
binding amount in the absence of the compound.  That is to say, by using binding inhibition
rates of compounds to be tested having various concentrations, the ICsy value was calculated

10 according to a dose-dependent inhibition curve analyzed by using XLfit (IDBS) as a data
analysis software, and the calculated value was defined as an indicator of the inhibitory activity.
The test results are shown in Table 9. In Table 9, A denotes an inhibitory activity showing the
ICso value of less than 50 nM; B denotes an inhibitory activity showing the ICso value of 50 nM
or greater and less than 500 nM; C denotes an inhibitory activity showing the ICs, value of 500

15 nM or greater and less than 1000 nM; and D denotes an inhibitory activity showing the ICs,
value of 1000 nM or greater. ~ Specific values include, for example, Example 18 (ICs, value; 3.5
nM), Example 57 (ICso value; 3.4 nM), Example 75 (ICso value; 2.9 nM), Example 82 (ICso
value; 2.8 nM) and Example 143 (ICs value; 9.9 nM).
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[0309]
[Table 9]
Example blndlg%tis?tg)ltéry Example bmdlggtie?tgntory

1 A 50 A
2 A 57 A
3 A 75 A
4 A 82 A
5 A 83 A
6 A 92 A
7 A 127 B
8 A 128 B
9 A 129 B
10 A 130 A
11 A 131 A
12 A 132 A
13 A 133 A
14 A 134 A
15 A 135 A
16 A 136 A
17 A 137 A
18 A 138 A
19 B 139 A
20 A 141 A
21 A 142 A
22 A 143 A
23 A 144 B
27 A 148 A
29 A 153 A
34 A

[0310]

[Test Example 2] CRTH2 antagonist test

5 The antagonist activity of the compound of the present invention was considered

by using the intracellular calcium ion concentration increase reaction induced when the
prostaglandin D2 was added to KBS cells.
[0311]
Fluo-4-AM (4-(6-acetoxymethoxy-2,7-difluoro-3-oxo0-9-xanthenyl)-4'-methyl-
10 2,2'-(ethylenedioxy)dianilide-N,N,N' N'-tetraacetic acid tetrakis(acetoxymethyl) ester (SIGMA,
final concentration: 1 uM) was added to KBS cells, and the cells were incubated at 37°C for 30

min, washed with phosphate buffer (Invitrogen), and then suspended in Hank's balanced salt
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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 intensity thereof was measured over
5 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.

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

Inhibitory rate (%) = [1- (d-f) / (e-f)] x 100
[0312]
Furthermore, the CRTH2 antagonist activity of a compound to be tested was

156  calculated as a value (ICso value) exhibiting 50% inhibitory activity with respect to the calcium
ion concentration increase in the absence of the compound.  That is to say, by using calcium ion
concentration increase inhibitory rates of compounds to be tested having various concentrations,
the ICso value was calculated according to a dose-dependent inhibition curve analyzed by using
XLfit (IDBS) as a data analysis software, and the value was defined as an indicator of the

20 antagonist activity. The test results are shown in Tables 10-1 and 10-2. In Tables, A denotes
an inhibitory activity showing the ICso value of less than 50 nM; B denotes an inhibitory activity
showing the ICso value of 50 nM or greater and less than 500 nM; C denotes an inhibitory
activity showing the ICsq value of 500 nM or greater and less than 1000 nM; and D denotes an
inhibitory activity showing the ICso value of 1000 nM or greater. Specific values include, for

25 example, Example 122 (ICso value; 2.3 nM), Example 153 (ICs value; 12 nM), Example 201
(ICso value; 20 nM), Example 234 (ICso value; 5.9 nM), and Example 240 (ICsq value; 6.6 nM).
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[0313]
[Table 10-1]

Example | antagonist activity | | Example | antagonist activity | | Example | antagonist activity
1 B 54 A 104 D
2 A 55 C 105 C
3 A 56 B 106 B
4 A 57 A 107 A
5 B 58 D 108 A
6 A 59 B 109 B
7 A 60 B 110 A
8 A 61 B 111 A
9 B 62 B 112 A

10 A 63 B 113 A

11 A 64 A 114 A

12 A 65 C 115 A

13 D 66 D 116 A

14 A 67 B 117 C

15 A 68 B 118 C

17 A 69 D 119 A

18 A 70 8 120 A

21 B 71 B 121 B

22 B 72 A 122 A

23 A 73 A 123 A

24 D 74 B 124 C

25 D 75 A 125 C

26 B 76 B 126 A

27 A 77 A 130 A

28 A 78 A 131 A

29 A 79 D 132 B

30 C 80 B 133 A
31 A 81 D 134 B

32 A 82 A 135 A
33 D 83 A 136 A
34 A 84 A 137 A
35 A 85 A 138 A
36 D 86 B 139 A
37 A 87 B 140 A
38 A 88 A 141 B
39 C 89 A 142 B
40 D 90 B 143 B
41 B 91 A 145 D
42 C 92 A 146 B
43 B 93 A 147 D
44 B 94 A 148 A
45 B 95 B 149 C
46 B 96 A 150 B
47 C 97 D 151 B
48 D 98 D 152 B
49 D 99 A 153 A
50 A 100 A 154 B
51 D 101 A 155 A
52 2 102 A 156 B
53 B 103 A 157 A




D 101 A 155 A 52 B 102 A 156 PI 53 B 103 A 157 A 103 [0314] [Table 10-2]
Exanpl e antagoni st activity Exanpl e antagoni st activity Exanpl e antagoni st
activity 158 A 193 A 228 A 159 A 194 A 229 A 160 A 195 A 230 A 161 B 196 C
231 A 162

103
[0314]
[Table 10-2]

Example | antagonist activity | | Example | antagonist activity | | Example | antagonist activity
158 A 193 A 228 A
159 A 194 A 229 A
160 A 195 A 230 A
161 B 196 C 231 A
162 A 197 B 232 A
163 A 198 B 233 A
164 A 199 A 234 A
165 A 200 B 235 A
166 A 201 A 236 A
167 A 202 B 237 A
168 B 203 A 238 A
169 B 204 A 239 B
170 B 205 A 240 A
171 B 206 B 241 A
172 B 207 D 242 A
173 D 208 A 243 A
174 B 209 D 244 A
175 D 210 A 245 A
176 D 211 B 246 B
177 D 212 B 247 B
178 B 213 B 248 B
179 A 214 D 249 A
180 A 215 B 250 A
181 B 216 B 251 B
182 B 217 A 252 D
183 A 218 A 253 A
184 B 219 B 254 C
185 D 220 D 255 D
186 C 221 A 256 D
187 A 222 A 257 D
188 B 223 B 258 D
189 D 224 B 259 B
190 B 225 A 260 B
191 B 226 A 261 D
192 A 227 D

Industrial Applicability
[0315]
5 A compound of the present invention has a CRTH2 inhibitory activity, and can be

used as preventive agents or therapeutic agents for allergic diseases such as asthma, atopic

dermatitis, and allergic rhinitis.
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CLAIMS
[Claim 1]
A compound represented by formula (I):
[Ka 1]
Rf
R® RY
R X@Y—w 0
RE AN
Ra

wherein R’ represents a Cy.¢ alkyl group, a Co.6 alkenyl group, a Cs. cycloalkyl group, a Cs
cycloalkenyl 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 pheny! group, the naphthyl
group, and the aromatic heterocyclic group may be substituted with 1 to 5 substituent(s) selected
from the group consisting of a C, alkyl group, a C, alkenyl group, a Cs. cycloalkyl group, a
halogen atom, a C,.¢ alkoxy group, a hydroxy group, a Ci.s alkylthio group, a C;.s haloalkyl
group, a Cy.¢ haloalkoxy group, a C haloalkylthio group, a cyano group, a nitro group, a
guanidino group, a Cy alkylsulfonyl group, a carboxy group, a C,.; alkoxycarbonyl group, a C,.
7 alkanoyloxy group, a phenyl group, a benzoyl group, a phenoxy group, a pyrrolyl group, a
thienyl group, an imidazolyl group, a thiadiazolyl group, a morpholino group, the formula: -
NR’R®, the formula: -SO,NR'RS, the formula: -NR’SO,R', the formula: -CONR!'R'?, and the
formula: -NR®COR!* wherein R® SRS R RE R® R RYM R RB and R™ each independently
represent a hydrogen atom or a C, alkyl group;

X represents an oxygen atom, a sulfur atom, the formula: -CH,-, the formula: -CO-, or the
formula: -NR?-, wherein R? represents a hydrogen atom or a Cy. alkyl group;

Y represents a single bond, the formula: NR3CO-W-, the formula: -NR3CO-W-O-, the formula: -
NR*CO,-W-, the formula: -NR3-W-, the formula: -NR*SO,-W-, the formula: -NR3CONR4-W-,
the formula: -NR*CO-W-NR*SO,-, the formula: -SO,NR>-W-, the formula: -CH,-W-, the
formula: -CONR3-W-, the formula: -CONR>-W-O-, the formula: -CH,-O-W-, the formula: -
CH,NR>-W-, the formula: -CONR3-W-NR*CO-, the formula: -O-W-, or the formula: -0-W-0-,
wherein R* and R* each independently represent a hydrogen atom or a C,. alkyl group, W is a
single bond, a Cy. alkylene group, a Cz.¢ alkylene group including a carbon atom that is also a

member of a Cs.¢ cycloalkyl ring, a C,¢ alkenylene group, or a Cs.6 cycloalkylene group
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(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;

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 C;.¢ alkyl group;
and

R? R®, R and R® each independently represent a hydrogen atom, a halogen atom, a C, alkyl
group, or a Cy. alkoxy group (provided that the compound is not {1-[3-(butan-2-yloxy)benzyl]-
6,7-dimethoxyisoquinolin-4-yl }acetic acid, (1-{[3-(butan-2-yl)phenyl]carbonyl}-6,7-
dimethoxyisoquinolin-4-yl)acetic acid, (1-{[3-(butan-2-yloxy)phenyl]carbonyl}-6,7-
dimethoxyisoquinolin-4-yl)acetic acid, 2-(6,7-dimethoxy-1-{[3-(propan-2-
yloxy)phenyl]carbonyl}isoquinolin-4-yl)acetamide, (6,7-dimethoxy-1-{[3-(propan-2-
yloxy)phenyljcarbonyl }isoquinolin-4-yl)acetic acid, 2-{6,7-dimethoxy-1-[(3-
methoxyphenyl)carbonyl]isoquinolin-4-yl}acetamide, or {6,7-dimethoxy-1-[(3-
methoxyphenyl)carbonyl] isoquinolin-4-yl }acetic acid);

or a pharmaceutically acceptable salt thereof.

[Claim 2]

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

The compound or a pharmaceutically acceptable salt thereof according to claim 1
or 2, wherein
R'is a Cy alkyl group, a C,. alkenyl group, a Cs.s cycloalkyl group, a Cs. cycloalkenyl 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 consisting of a C,.
alkyl group, a C alkenyl group, a Cs. cycloalkyl group, a halogen atom, a C,.¢ alkoxy group, a
hydroxy group, a C;. haloalkyl group, a C; haloalkoxy group, a cyano group, a nitro group, a
Ci.6 alkylsulfonyl group, a carboxy group, a phenyl group, a benzoyl group, a phenoxy group,
the formula: -NR’R®, and the formula: -SO,NR'R?;
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X is an oxygen atom, the formula: -CH,-, or the formula: -CO-;
Z is a benzene ring;
R* is a carboxy group, a carbamoyl group, a tetrazolyl group, or the formula: -CONHOH,
R® and R® each independently represent a hydrogen atom, or a Cy.¢ alkyl group; and
RY, R°, R and RE each independently represent a hydrogen atom, a halogen atom, or a Cy.
alkoxy group.
[Claim 4]

The compound or a pharmaceutically acceptable salt thereof according to claim 1,
wherein
R'is a Cy alkyl group, a Cs.6 cycloalkyl 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 3 substituent(s) selected from the group consisting of a C,.6
alkyl group, a halogen atom, a C,. alkoxy group, a hydroxy group, a Ci. alkylthio group, a C.6
haloalkyl group, a C,.¢ haloalkoxy group, a C;.¢ haloalkylthio group, a cyano group, a nitro
group, a guanidino group, a Cy.¢ alkylsulfonyl group, a carboxy group, a C,.7 alkoxycarbonyl
group, a C,7 alkanoyloxy group, a phenyl group, a phenoxy group, a pyrrolyl group, a thienyl
group, an imidazoly! group, a thiadiazolyl group, a morpholino group, the formula: -NR’R®, the
formula: -SOzNR7R8, the formula: -NR9S02R1°, the formula: -CONR“R”, and the formula: -
NRCOR™:
Y is a single bond, the formula; -NR3*CO-W-, the formula: -NR*CO-W-O-, the formula: -
NR’CO,-W-, the formula: -NR>-W-, the formula: -NR*SO,-W-, the formula: -NR3CONR4-W-,
the formula: -CONR®-W-, the formula: -O-W-, the formula: -CH,O-, or the formula: -CH,NR?-;
W is a single bond, a Cy.6 alkylene group, a C,.¢ alkenylene group, or a Cs. cycloalkylene group;
R? is a carboxy group;
R® and R® are each a hydrogen atom, and
RY R®, Rfand R® are each a hydrogen atom.
[Claim 5]

The compound or a pharmaceutically acceptable salt thereof according to claim 1,
wherein
R'is a Cp¢ alkyl group, a Cs.¢ cycloalkyl group, a phenyl group, a naphthy! group, or an aromatic
heterocyclic group, wherein the phenyl group, the naphthyl group, and the aromatic heterocyclic
group may be substituted with 1 to 3 substituent(s) selected from the group consisting of a Cy.¢
alkyl group, a halogen atom, a C; alkoxy group, a Ci. haloalkyl group, a C. haloalkoxy

group, a cyano group, a nitro group, a phenyl group, a phenoxy group, and the formula: -NR°R®;



257 D 188 B 223 B 258 D 189 D 224 B 259 B 190 B 225 A 260 B 191 B 226 A 261
D 192 A 227 D Industrial Applicability [0315] 5A conpound of the present
invention has a CRTH2 inhibitory activity, and can be used as preventive
agents or therapeutic agents for allergic diseases such as asthma, atopic
dermatitis, and allergic rhinitis. Rﬂ }04 CLAI M5 A conpound represented
by formula (1) wherei n VVrepresentg a Cl -6 alkyl group, a C24 al kenyl

group, a £3fe B¥ahiRalky! oGhOPnue -€84 cycl oal kenyl group, an adamantyl
group, an indanyl roup,’ a tetrahydronqght hylyqqroup, a dr oi ndol yl

] g tetrah
group, a YétthafeyavlaphReHW-giheipmula: A eV eﬁ?@ﬂﬁ;Nggﬁﬁeﬁéﬂmbroup, a
napht hyl  grauR.-NRP-vAkh&fcRrBk! -SRPRS, W0 eieGbinfuld NORICONKTAN S bftht RemBlRCY |
group, the naphthyl group, and the aronmatic heterocyclic group may be
substitut® with 1 to 5 substituent(s) selected fromthe group consisting
of a Cl4 @likykinQE BuHY; 2 &, A 180k bRy a @zfs%ﬁ@nyléle%ppdfgl@gE%Ydalk@[eﬁé‘?muﬁ
hal ogen atom a Cl-6 alkoxy group, a hydroxy group, a CI.6 alkylthio group,
a Cl.6 haf sabeptengriegip, a Cl . 6 hal oal koxy group, a Cl4 hal oal kyl thi o group,
a cyano ggoUR carfo iég . group, a guanidino group, a Cl.6 al kyl sul fonyl
group, a carboxy group, a C2-7 al koxycarbonyl group, a C2_ 7 al kanoyl oxy
group, a RieedR’ argreaths hydroseratenylangr oup, a phenoxy group, a pyrrolyl group,
a thienylpgge i m p, a thiadiazolyl group, a norpholino
group, th%’ d?@rrmdggg df&ﬁ%@é@@%ﬁ%%?ﬁ mul a: - SC2NR7R8, the formul a:
- NROSO02R1UCl4ime] f or mul a: - CONRLL R12, and the formula: -NL11.13C01214,
wherein R5, RG, R7Theﬁ§5mp§%1d ot phﬁnl&uti&ng a%akﬁ@&'ﬁ tﬁ&&?@&@%{gtb ¥lafnfPRr esent
a hydrogen atomor a Cl.6 al kyl group; X represents an oxygen atom a
sul fur atwhich ismeprésented HyformuI); the fornula: -CO, or the fornula: -NR2-,
wherein ﬁﬁlb?presents a hydrogen atomor a Cs alkyl group; Y represents a
single bo 3, the formula: -NR3CO-W, the formula: -NR3CO-WO0-, the formul a:
- NR3CO2-W, the fornula: -NR3-W, the formula: -NR3S02-W, the fornul a:

- NR3CONR4- the formula: -NR3CO WNR4S02-, the fornmula: -SO2NR3-W, the
formul a: W, the formula: -CONR3-W, the formula: -CONR3-WO0-, the
formul a: -G WitRe fopnul a: - CH2ZNR3-W, the formula: - CONR3-W NR4CO-,
the formulal_-QyW, thellf orgul a; -0-WO0-, wherein Wand R4 each

i ndepende represent N hwwfoged¢%t0n1or a Cl4 al kyl group, Wis a single
bond, a Hal kyl ene grBup, a C2.6 al kyl ene group including a carbon atom

that is alsO0 a nenber of a C3.6 cycloal kyl ring, a C2-6 al kenyl ene group,

or a C3-6 cycl oal kyl ene group
wherein, ‘

R" is a C3.6 cycloalkyl group, a Cs. cycloalkenyl group, an adamantyl group, an indany! group, a
tetrahydronaphthyl group, a tetrahydroindolyl 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
consisting of a Cy.¢ alkyl group, a C,. alkenyl group, a Cs cycloalkyl group, a halogen atom, a
C1.6 alkoxy group, a hydroxy group, a C,.¢ haloalkyl group, a Ci. haloalkoxy group, a cyano
group, a nitro group, a Cy.¢ alkylsulfonyl group, a phenyl group, a benzoyl group, a phenoxy
group, the formula: NR® R6, and the formula: -SOZNR7R8, wherein R®, R®, R”, and R® each
independently represent a hydrogen atom or a Cy alkyl group;

X' is the formula: -CH,-, or the formula: -CO-; and

W' is a single bond, a Cy.¢ alkylene group, a C, alkenylene group, or a Cs.¢ cycloalkylene
group.

[Claim 7]

The compound or a pharmaceutically acceptable salt thereof according to claim 6,



105 (provided that, when Y is the formula: -CONR3-WNR4CO- or the formula:
-0-WO0-, Wis not a single bond); Z represents a benzene ring, a pyrimdine
ring, or a pyrazine ring; Rd represents a carboxy group, a carbanoyl group,
a retrazolyl group, or the fornmula: - CONHOH, Rb and Rd each independently
represent a hydrogen atom a hal ogen am)m or a C1.6 al kyl group; and Rd,
Rd, Rand Rg each i ndependently represe a hydrogen atom a halogen atom a
Cl.6 al kylpgipup, or a Cl.6 al koxy group (provided that the conpound is not
{143- (but gn- 2- yl oxy) benzyl] - 6, 7- di met hoxyi soqui nol i n-4-y1} acetic acid,

(1- {[ 3- ( BRitianCas giclosheherpire aterahginonamhtip] ohprateishydreiadal! ﬁmupmmWacetu c
acid, (1 g‘h (Q ﬁﬁﬂylzgrwpoéx%)l@&?%%ubcﬂgéﬂg)m Ji'l%roﬁp a benzothienyl grou
di et hoxyl soqw nol f n-4-yflacetic acid t hox }/‘ %(

yl oxy) phemno]yt giobp oy ki) qscscwaqiyrhgﬂopm Mwsppab@p*@mlcxeow the naphthyl group, the
é glg d'2 n?fé&geigwkg[tﬁoxy &Bﬁy@mu}ﬂtm&mg% b©ap, Ry iildoly? 93HS, R4 {ng- 4- ypaceti ¢
met hoxyph%myl@@]alf growryindy beogbstitudd withal tp13| salestituantidl eslecesd fiogy the gliowmet hoxy- 1- [ (3-
met hoxyp n i I

phar rracetr}t% ?%%%‘g?/f %@b%“!éty a%lﬁgﬂg hﬁ%é rhgﬁne)céd?‘éﬁ&}ﬁ%rgfﬂ gb”ﬂloaﬂ(yl glrogr%e conmpound
or a phar(imdtlelmlkwlgwmac%m gl agigiotgraupet plehylgrcwior aphegoxy gravpaingittie,  wher ei n
Rd, Rd, @r@ geeach independently represent a hydrogen atom a hal ogen
atom a al kyI group, or a Cl.6 al koxy group (except the conpound or a
phar macedflagaBl y acceptabl e salt thereof in which both Rd and Rg are

hydr ogen at ors andual o8 300 pBmacdli B A BN HAPRL bR Mifls The
conmpound or a phar maceut! cal aceept ab ereo accor di ng to claim1l
or 2, wheleiem R is a Cl1.6 al kyI group, a C24 al kenyl group, a C3-6

cycl oal kil (9501 Bal> BN RLOBLKBOKLBLAND 204 HAIROL Mol AR BN daNY

group, ate roup, a errah drorn
tetr ahydrcowstlaglyf a Qr.sailky] grmumerhplogdni angnh, adfie Blkoxgrpime afh- galwﬂw graumapht hyl

group, or, tic he 0 i r g t he
mapht hyt 7 SSRGS P RO B, il apl, a MRS e PSS BB 0% e
1 to 5 substuia d&ﬁRfsﬁdsel ected fromthe group consisting of a Cl.6 al kyl
group, avg;214aghlﬁ d group, a C3-6 cycloal kyl group, a hal ogen atom a Cl4
al koxy group, roxy group, a Cl4 hal oal kyl group, a Cl4 hal oal koxy
group, a [€Claamd] group, a nitro group, a Cl.6 al kyl sul fonyl group, a carboxy
group, a phenyl grqup oyl a X rou e fornul a:
-NR5R6, and the foﬁ1 PP 0un§ ?\é‘fﬁga“ce L{%Bléy %?pg%gen%g%ﬁegﬁ“g?ﬂhg FHEFSr nul a
- CH2-, orof tlhiesféan BLuwierein Qs theZonnsilaa-Ci¢Azene ring; Wis a carboxy group, a
carbarmy % E(ﬁ a tetrazolyl group, or the fornula. -CONHOH, Rb and | e
each ind 8 tly represent a hydrogen atom or a Cl4 al kyl group; and Rd,
Re, Rf and Rg eachrherdapaindeni pharmepiteanicceptityalvab gercofidooonding thelhiogen at om
or a Cl4 Ikox%é ? ?‘8 {adggj m 4] The conpound or a pharmaceutically

accept abl"é°SH) BF%according to claim1, wherein R is a Cl4 al kyl
group, a[C@#ncycl oal kyl group, a phenyl group, a naphthyl group, or an

t het inth he th ht hyl ,
and Chear omat | o NEepBEgR pe BB e gt itk toecrme s goop 10 °F

substi tue«hﬁc(hsgre;selg@cdd@glférmm(tme group consisting of a Cl4 al kyl group, a
hal ogen iﬁ% gj a Cl. 6 al koxy group, a hydroxy group, a Cl4 al kylthi o group,
a Cl-6 hatdal kyl group, a Cl4 hal oal koxy group, a Cl4 hal oal kylt hi o group,
a cyano group, a nitro group, a guanidino group, a Cl.6 al kyl sul fonyl
goxy group, a C2-7 al koxycarbonyl group, a C2-7 al kanoyl oxy
a phenoxy group, a pyrrolyl group, a thienyl group,
an i m dazoh wroug; &t hi,adi azol yl group, a norpholino group, the formula:
' 7R8,R1t' formul a: -NR9SO02e, the formul a:
aw’ N 2:0?14 Y is a single bond, the formul a:
-NRSCOWCog-he formul a: @NR3COW0- the formula: - NR3CO2-W, the fornula:
-NR3-W, the formula: -NR3S02-W, the fornula: -NR3CONR4-W, the forml a:
-CO\IRB-W, the formula: -0-W, the forml a: -CH20-, or the formul a:
- CH2NR3- wheteing a singl e bond, a Cl1-6 al kyl ene group, a C2-6 al kenyl ene
group, or a C3-6 cycloal kylene group; Ra is a carboxy group; Rb and Re are
each a hydrogen atom and Rd, Re, Wand Rg are each a hydrogen atom [C aim
5] The compound or a pharnaceutically acceptable salt thereof according to
claiml, wherein Rl is a Cl-6 al kyl group, a C3-6 cydoal kyl group, a phenyl
group, a naphthyl group, or an aronmatic heterocyclic group, wherein the
phenyl group, the naphthyl group, and the aromatic heterocyclic group nmay
be substituted with | to 3 substituent(s) selected fromthe group
consisting of a Cl1-6 al kyl group, a halogen atom a Cl-6 al koxy group, a

pr opan- 2-




Rl is a C3_6 cycloal kyl group, a C3-6cycl oal kenyl group, an adamantyl

group, an indanyl group, a tetrahydronaphthyl group, a tetrahydroindolyl
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 s¥bstituent(s) selected fromthe group
consisting of a Cl-6 al kyl group, a C2.%9alkenyl group, a C34 cycl oal kyl
group, a al n 0 “&.al Mool QRYR, 23 2 S Qup, a C1_6
hanaIkyﬂbgﬁgggfCgaggg%gﬁgﬁggﬁﬁdéﬁﬁgF%ﬁg, %fkiano“§?%88§ a nitro group, a
Cl. 6 al kytetsahydroraphthglrgsoyp, 2 tetrptydrajridolyt erapp, a@beyerhgrovn, 2 grrbithy! graupleesoxy group,
the formy g NRRyci T bRy e RNRE RbhiNE ), BndiBe alBfiarid??, and R8
each inggﬁgﬁ%gng$§@$ggggggﬁﬁff ydkoa% a bn1g$)aw2§;gialky?agrgbp; Xis the
fornul a: he@ryclicarouphenyfbe suhstitated wiip! tapaubytitu¢nt(shselertad) fremphgraioupa Cl1- 6

al I cyl ene._gr ylen RFalSenBidny Glcoakkeyl oup.
[Clain17fmg%%gga£€?§$ﬁqggk§@aégéSY%&g§gggg’fyf ?bapf éggetr h g?%%aphthyl
group, a hydtoxnprpdp,@i hdbhlgdlkyd goup, 2 Gu-srhlepldxy@rawpa cyanogioni, Bypltroggrenppa  an

i ndol yl [ I . kgpgat hi enyl group, a quinolyl

group, o%%%ﬁﬂﬁggﬁgﬁﬁéﬁéygg&%dﬁgﬁﬁﬁﬁF%%h t he ‘phenyl group, the naphthyl
group, t IR anéBdeagh ingepengently heprasent 2 i droganyrtonyercu;s atkegrpemz ot hi enyl gr oup,

t he qui nol.y: I .ahd t [ i RQl yl .group may be substituted with 1 to
3 substi?%é%?%g H@?I@%ﬁé8p§?3%?@ﬁquibﬁﬁ consisting of a CL.6 al kyl group,
a hal ogerWaisersingke boid, 8 Cak kisxlgneggrouppncledi@la @rirealatoat tegtlis gsooamember ofla CH

hal oal kox . no nitro group, a phenyl group, a phenoxy
group, a %“%%@g?Sﬁﬁﬁféébéﬂﬁ@%ﬁ%“ﬁ@nain18] The conpound or a
phar maceUCiagall2ly acceptable salt thereof according to claim®6, wherein Rl

is a phenyl group,wWich ! | ' S)

sel ected fromthe Bhre()cﬁ%p%uglﬁ)séf g? llla%[ég)%éuctghlgg%ﬁ{Syarttﬂ%rr%lfj%é,ép%}r{ﬁg?gglgang] atom a
Cl.6 aIkde?mﬂmmp, aad .6hhaIFaIkyI grouph a Cl4 haloalkoai %ro?p, alcyano
group, aitr ro en r X : r a:
ol b 2
phar mac e utraplathy! graup canp @r e wolyl goop rdemyfiraybgrpumpoea of cl ai ns

to 8, Wh%r eiorhi>r(xl 1 irs ”\}@ rflor{;reyl ae‘: 1 gdz_t 1[1aq1t%i lmrc:;'u0 the indolyl grou The conpound
or a phartaceut? cHPYE "ATEE P! VP TPy LRy thgindalvt & c'ai m 8, wherein
Xi s the frenamtizrolyt &0up, tHeGemdofirdrly] group, and the benzothlzeyl@ommponayde oubsttuted

phar maceut.i.cal Ly ce bl.e salt thereof accordi to claiml, which is
repr esent g‘ 1&9 3f58€sﬁﬂ’le§t(s Fﬁl?c)te‘.da%%&%mw TYGHe ?qlé‘,l rtgé E%Ylegr%uf et é%ﬂ kyl group, a
C346 cyclogebdien gtougr Ohafpgemmtomagadpiiyoky groopz, C:a hhletlkylpyaipon@ptialoglkogr oup, a
tetrahydroindoH§I %goup a henyl group, a naphthyl group, or an aromatic
het er ocy & {PI5AY B tReidiaPIETeaY 8i98Ry I group, the napht hyl group, and the
aromati c [geiendicyclic group may be substituted with 1 to 5 substituent(s)

selected fromthe group consisting of .a . C -6 alk ro . C3. 6 cycl oal kyl
group, a hal ogen aﬂlﬁrﬁogao@g@r QP@VeﬁtFC&H%?ccﬁptﬂi}%lglam@er ?g{fﬁ%mﬁ R .a‘g}/

hal oal kyl11@F 02)pvheinCX" O tHe@ba@lak K- gr oup, a cyano group, a nitro group, a
phenyl grgpp, % phenoxy group, and the formula: -NR5R6; R5 and R6 each
independé ‘91 epresent a hydrogen atomor a Cl-6 al kyl group; X 1is the
formul a: -CH2-, orTHeR8mp&IndSk @ phardebenticalgadbépthisie sultShedgif @ccbaitg, to anyGhé

al kyl ene group i.ncl udi ng. a_car bon ﬁtOﬁ\that is also a nenber of a C3_ 6
cycl oal kyf clpinkig! toyf3, avherein Wi iy Gan alyieBUSOUR O ai m 12] The conpound or a
pharmaceutically acceptable salt thereof according to claim1l1l, wherein R"
is a C34 cycloal kyl group, an adamantyl group, a tetrahydronaphthyl group,
a phenyl group, a naphthyl group, an indolyl group, a benzothiazolyl group,
a benzofuranyl group, or a benzothienyl group, wherein the phenyl group,

t he napht hyl group, the indolyl group, benzothiazolyl group, the

benzof uranyl group, and the benzothienyl group nmay be substituted with Ito
3 substituent(s) selected fromthe group consisting of a Cl4 al kyl group, a
C3-6 cycl oal kyl group, a halogen atom a Cl4 al koxy group, a Cl4 hal oal kyl
group, a Cl-6 hal oal koxy group, a phenyl group, and a phenoxy group [Cl aim
13] The conpound or a pharmaceutically acceptable salt thereof according to
claim1l or 12, wherein X" is the fornmula: -CH2-. [ ai m 14]

The conpound or a pharmaceutically acceptable salt thereof according to any
one of clains 11 to 13, wherein W is a Cl-6 al kyl ene group.



