- 1 - DESCRIPTION 1, 2, 4- TRI AZOLONE DERI VATI VE TECHNI CAL FI ELD [ 0001]
The present invention relates to a conpound having a 1,2,4-triazol one
skel eton showi ng an antagoni stic activity on the argini ne-vasopressin
(AVP) VI b receptor and a pharnaceutical conposition conprising the
conpound as an active ingredient, in parfii-cular, to a therapeutic or
preventive agent for diseases such as nood disorder, anxiety

di sorder, schizophrenia, Al zheinmer' ppdicgapsrynPar ki nson' s di sease,
Hunti ngton's chorea, eating disorder, hypertension, gastrointestinal
di sease, drug addiction, epi]gpsyRIZEZOEONH DERIRAGYVRN, cerebral

i schem a, cerebral edema, head injury, inflammation, immne-related

di sease, and al opeci a. BACKGROUND ART [0002] The

ar gi ni ne-vasopressin (AVP) is a peptide conposed of nine am no acids,
i s bi osynfBeENt€AlnEliERy i n t he hypothal anus, and is highly invol ved
in regulation of plasma osnolality, blood pressure, and body fluid

vol ume ad080Hostherpresenpinvanticr seldesrtorervempp0OBiviiha &2, 4 trizyloes siafetéy/P
receptors, Via, VIb, and V2 receptors, have been cloned until now.
They ar e SiPWingvs\#ntagonistic aetit o1t darainioe yReonress IR, V thescaor and a
receptor is coupled to Gs to increase the cAWP |evel. The Via | ]
recept or RRATReGsHieA compegifian coraprsing fhetcampoppd peanmstive ingiedien cinaagicular,

the intracelJular Ca |level. The Vja receptor is expressed in, for
xanpl . 10 ASMSRERUHE OF PP RO GISGat SShs A ser I iRty fiRstds
and is inyplved i.n oconstrictign,.The Ylb receptor is.also coupl ed
fo'cyl 11 P rdren APRSPEEEHiaRe Phingers ficet TR ekt e o ing disorder,
Non- Pat e ' t : ) k. .r.ecept.or i s_observed .nost
conmonl y m&ﬁéljtt%lgfoglf g%s?rﬁé@tgﬁigggééea(s %)@g?%/és@éécflqnh E@%‘%s% r"eﬁ‘%%az “K%ﬂ—lpn’ cerebral
secr et i ngschelts cObpfedal FeALnik9P bR, SHHARRS 0aLd io6l -
in the ACSI'H seércetei (Sdn from tlﬁe n:y%]r ’el(rﬁ%lgl?ﬁ%ln?ﬁ’llt ary El%gx{?%hp%#é a&i gﬁbgma'
recept or BACRGESRIND Aryari ous areas of the brain at high levels: the
| i mbic cortex systemincluding the hippocanpus, anygdal a, and

ent or hi N0 trax ardilie GREHRERIN QOVEEN a pbhedetdohifok@l ¥f H1Hé Bmindidshie
raphe nucl eus, which are the origin of the serotonin nervous system
in addi t borsyithedibel piinly inathy hgpahdariss andeshighlly ol kddt i@ reduldtis o3 phitha
- 2-4). [0004] In recent years, involvenent of the VIb receptor in
mood di soswelality; blnodipeespurti st biely thad vhleer suggsstiedpitdtudy heefankness

of MIb receptor antagoni sts has been being studied. The VIb receptor
KO ni ce &0Bbi Thresdubbpengiph¥Eseeeptasaiéla, drlb( aaleVAmrePatshave been cloned

Literature 5). In_addition, injection of a VIb receptor antaq/oni st in
the sept 8Pty phRYoRgaH kegen 19 Peseyprtensmernbrangrsaptarsm The V2 receptor is

iolytic-ljke effect t | us- t est
Non- Pat SRS £y tsrigoisgse fin AL Yl adhE VI roreparat cppise 19,51  foc
t i gt o 3- di hydr.o- 2H- | 1-2- d_th be
acn st SPLis 7 bl s D G B R a7 s cxprne
corpound sz e i et Hend Wl iabdl il BRSGE S0P Rpvolved in

effects {food@idt®hY GhedNibRLeARAELS0 @&&ﬁed\l% 21 8l th%]g?\é%é}éhtl%éﬁg

and 8). The conpound di sclosed’in Patent 'Literature 1 s
af i ni tyrdciidO P9 réPbhde (5& NEAPaRnDitdrhohirdsal s, SEHhE Ul bYElHtARS
the VIb receptor,réggnd t(%li S conpoﬂnd arnt ggsonzil zgé(sj AVP, AVP ﬁ&g&éﬁﬁ“’

restrai ninost doREBonlNd GRGIAGIH Jlaed @RERSsed i 9009 r nRee ACTN sed¥ethhe cells of
receptor antagonists having structures different fromthat of tgne

1, 3- di hihdranteZibr labdpadndisanpgpaoedpopuitcipae én hReNCTHRedtE6h fi5tahe a&Gerior
gui nazolin-4-on derivatives (see Patent Literatures 4 and 10),

(3-1 act apiwdery batiNiss Thee¥liPetceptor Isipreseat inrvesiods anak of)the brain at high levels:
azi non/ di azi non derivatives (see Patent Literature 6),

benzi mi diédgdindre ceréex syateryiaslud P thahipppeaenpisusray Siala, psd eutbridnal nertex, the

cerebral cortex, the olfactory bulb, and the raphe nucleus, which are the origin of the

serotonin nervous system, in addition to the pituitary gland (see Non-Patent Literatures 3 and



2002 . Non- Patent Literature 6: Liebsch G Engel mann M Neurosci.

Lett., 217, 101-104, 1996 Non-Patent Literature 7: Gl CS, Le Fur G
300, JPET, 1122-1130, 2002 Non-Patent Literature 8: Giebel G
Soubrie P, PNAS, 99, 6370-6375, 2002 Non-Patent Literature 9: Jack D.
Scott, et al., Bioorganic & Medicinal Chémistry Letters, 19, 21,

6018- 6022, 2009 Non-Patent Literature 10: Chris A'S, et. al.,

Bi oor gancgy& Medi ci nal Chem stry -4- Letters, 21, 92-96, 2011 .
SUMVARY | NVENTI ON TECHNI CAL PROBLEM [0008] It is an object of the

present if00e4]t ilanedont hidiel idvolestednt 60 HROEMreBaptbg rood dsdr8&aR afkicty
antagoni stic activity and to provide a therapeutic or preventive

agent f ordistird@dme beaaiygesiedrand usbfsiaediest, vV idnesphor dit£on8Mhas been being

schi zophreni a, Al zheiner's di sease, Parkinson's disease, Huntington's
chorea, etdiedy diteoY HereceftypBit mivsicshibitgeditced hggrestvertahadios@as Non-Patégt
addi ction, epilepsy, cerebral infarction, cerebral ischema, cerebral
edemn, hddteritaje)y, In addidemdnjedion dfrnvilterereteon adaghinise asthe sepial area

al opecia. More specifically, the object is to find a novel conmpound
havi ng arPreleBgid @ timg spentdp iy epenanmd goriplstic dika effect) inamelevatitoplinmaze test
satisfactory drug migration to_a target organ and high safety.

soLuTI oN (8’8 W@Eﬁtm LigroefyTe e lpresswntearsny &b seesptos sperifieaningonist, a 1,3-

5! A Ao PR i s "
"] 2 A tr] ivatiwve'), i

Tl I e e

oot g Spobld v by R GRESELL SRR Il e e

repr esenbgind %d%lsftké@'rhox(-ﬁv%nﬁﬂﬁéaﬁhééﬁ anid%B.O Pih0 B&h#é(un%%?s%%d b Il')lggatgx

one to three groups selected fromthe group consisting o y

1 980, B st Syl s 20, S0 AU iy o
a hydr ogetie vAtwraceptofknd tidl kythpound antagonizes AVP, AVP + CRF, and restraint stress-
induced ACTH increases.
[0005] Recently, V1b receptor antagonists having structures different from that of the 1,3-
dihydro-2H-indol-2-one compound have been reported, such as quinazolin-4-on derivatives
(see Patent Literatures 4 and 10), B-lactam derivatives (see Patent Literatures 5 and 7),
azinon/diazinon derivatives (see Patent Literature 6), benzimidazolone derivatives (Patent
Literature 8), isoquinoline derivatives (see Patent Literatures 9 and 10), pyridopyrimidin-4-
one derivatives (see Patent Literature 11}, pyrrolo[1,2-a]pyrazine derivatives (see Patent
Literature 12), pyrazolo[1,2-a]pyrazine derivatives (see Patent Literature 13),
tetrahydroquinoline sulfoneamide derivatives (see Non-Patent Literature 9), and thiazole
derivatives (see Non-Patent Literature 10). However, compounds with a 1,2,4-triazolone
skeleton disclosed in the present invention have not been reported.
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123 represents aryl or heteroaryl (the aryl or heteroaryl is
optionally substituted by one or two groups selected fromthe group
consisting of Cl1_5 al koxy, Cl1_5 al kyl, hal ogen atons,
trifluoronmethyl, trifluoronethoxy, cyano, hydroxy, difl uoronethoxy,
and Cl1.5 al kylsulfonyl); R4 and R5 may b2-the sane or different and
each represent a hydrogen atom Cl1_5 alkyl (the CL_5 alkyl is
optionally SUbSﬁ%&ﬁ{tﬁQnﬁﬁ{ egpwégod%ﬁ%gr oups selected fromthe group

consi sting of hydroxy, halogen atons, cyano, C3_7 cycl oal kyl, and

C1_5 al koxy), Gidntqyetfdkywoetoshos®q 8- menbered saturated or
unsat urated heterocycl e containing one or nore nitrogen, oxygen, or

sul fur atons i rpddif HideR@urt 5hv@200601 (2308 Nber ed saturated or

unsat urated heterocycle is optionally substituted by one or two
groups sel ect edPdt¢m Mitehuturg GOWOZEEI3REDg of hydroxy, C1_5 al kyl,
Cl1_5 al koxy, hal ogen atons, cyano, C7.5 al kanoyl, and

trifl uoronet hylBatemditeR4uraMdWRB2@)Y 100098 | y, together with the
adjoining nitrogen atom forma 4- to 8-nmenbered saturated or
unsat ur at ed hetRatean¢ otemtwpBi BH2008/426@3@i ni ng one or nore nitrogen,
oxygen, or sulfur atonms, in addition to the adjoining nitrogen atom
in the ring (tHFatept Literagua@nd)AP8ERBUS At ed or unsat ur at ed

het erocycle is optiognally substituted by one or two groups sel ected
from the group FesmsiLieiahbe &¢: WWQW?%%; al kyl (the CL.5 alkyl is

"optionally substituted b r hydroxy), Cl_5 al koxy, hal ogen

atons, cyano, tagt t%ﬂ%@ﬁ?ewg};{)b%ﬂ%r bonyl, nono-Cl.5

al kyl am nocarb | . al ky|] am n rifluoromethyl, and am no

(the amino is g;éyepbﬁgf’l%b“&gg‘&ﬁzgﬁ%!awlone or two groups sel ected

fromthe gr OUpngé’fl? ﬁéﬂa{h% of. &&%O?}lﬁ%ﬂand C2_5 al kanoyl ), and the
ed sa e

4- to 8-nenber urated or unsat'uaratéd heterocycle optionally has

a G_5 aN@NWT@N??%TER%Wﬁ]@ki ng two different carbon atons in the

ring) or form 2-oxa-6-azaspiro[3.3Thept-6-yl or

7- 0xa- 2- aGRFP NPl A iredmird 1 éu%i tSFEREF (BRI, §MBio® CIRnTBIRE hAsks-
het eroaryl ene (the phenyl ene and 6- nenbered heteroaryl ene are

opti onal byosyuheo4tuted by one or two groups sel ected from hal ogen
atons and Cl1_5 alkoxy); - 6 - X represents a single bond, -0-, or R6
represents a hjdndtpesnt dfiterarur€®; boRltkyy Browhist&in N6, BNAS Y 67836787, 1995
represents a hydrogen atomor Cl,5 alkyl; and nis an integer of 0 to
3], or a phar mhoetatad Litgraage SpVabdaei S aDstrosfski NeEdddridelopiy al3s] 6O5-5033,
derivative; (I1) A 1,2,4-triazolone derivative represented by Fornul a
(1A): [009%8 [Fornula 2] R2 (1A) [0013] [in Formula (1A), 122
represents a Cl,5 alkyl (the C1,5 alkyl is optionally substituted by
one to three ghoufatailiettyef Hamandd §rBupaeioh&ndecrmglesy, hArl629-1668,
hal ogen (f] ms, cyano, C3_7 cycloal kyl, and Cl- 5 al koxy), C3_7

cycl oal k ,1 or 4- to 8-nmenbered saturated heterocycle; R2 represents

a hydrogen atom or, C1 al kyl; 123 represents | .or heteroaryl
(the aryl or hﬁ?&f&%ﬂ’;‘xﬁ?’é‘%& i %&ﬁl?%/ersgbiﬁl?%ﬁﬁv %s}ygﬁ]&pytw.‘i-%tg
groups sg¢§20t ed fromthe group consisting of Cl,5 al koxy, C1,5 al kyl,
hal ogen atons, trifluoronethyl, trifluoromethoxy, cyano, hydroxy,

di f| uor onet hox F : l Q. t
or different alsrgI ngiaa%ﬁp%let%ra ?srééﬁ't Eﬂéb%c@(rﬁ’o%négﬁﬁg%@m%’ g%ig al %’3}’ {ﬁhzéﬁg%
al kyl isy@ptionally substituted by one to three groups selected from
the group consisting of hydroxy, halogen atons, cyano, C3_7

cycl oal kyl , angofPateal kperiure ©3GA €3, aleo@lrky,30000PRE 11 22-81 1 0es ed

saturated or unsaturated heterocycle containing one or nore nitrogen,
oxygen, - 7 -Noii-Patthf Uitcratued'®: Griceh &, Shaigrid PENAS, 39 6870veR R RO

saturated or unsaturated heterocycle is optionally substituted by one
or two groups Neh-&ateetLiteranme frelagk Dufcatars ristBingrgadic ldy NMfedicynal Chefistry

Letters, 19, 21, 6018-6022, 2009

Non-Patent Literature 10: Chris A S, et. al., Bicorganic & Medicinal Chemistry



or a.pharmaceutically acceptable salt of the 1,2,4-triazol one
derivative; (Il1l) A1,2,4-triazolone derivative represented by
Formula (la): [0014] - 8 - (la) [0015] [in Fornmula (la), R1
represents a Cl1,5 alkyl (the Cl1.5 alkyl is optionally substituted by
one to three groups selected fromthe gréup consisting of hydroxy,

hal ogen atons, cyano, C34 cycloal kyl, and Cl- 5 al koxy), C3:7

cycl oal kyﬂmtegsr 24:94. 9682mnbered saturated heterocycle; R2 represents
a hydrogen atomor CI 5 alkyl:; 123 represents aryl or heteroaryl (the
aryl or mmopqmmly substituted by one or two groups
selected fromthe group consisting of C1_5 al koxy, Cl1-5 al kyl,

hal ogen darPOHNICAILfPROBDERE hyl, trifluoromethoxy, cyano, hydroxy, and
di fl uoronet hoxy); R4 and R5 may be the sane or different and each

r epr esent[0608jy dt sgarobjdodof th€prdseat ikydntiphhe figl amoatikpmposn®pivitnaM1y
substituted by one to three groups selected fromthe group consisting
of hydr oxycephal aptpgnniatioadvityysad 09 p@3ide acthedapalticydr prevedti Glagenafde disgdses
C3: 7 cycloal kyl, or 4- to 8-nenbered saturated or unsaturated

het er ocysheh eomoad disatflenmaxisty disprdenn sehizpbreniayAlziennery disaakd, Parkitsons
inthering (the 4- to 8-nenbered saturated or unsaturated

het er ocydlisases Hyptingtans chorsyisating disedebyyperéension; gastrgingaspnalgliseass, driig
from the roup co S|st|n I hydroxy, Cl1.5 alkyl, C1,5 al koxy,

hal ogen AF8iFHONEPHARSY 9925 ra) jpfarean, cerrbral Wth%f%ﬁrﬁwdymaoheamﬂJaw
R5 option ni t.rogen a 0

t th th th dj o f
to 8- m%@%@@%@%?@?ﬁ%e\é\%m{%ﬂgﬁgﬁ%&%@ﬂﬂ CéaroéVETeeSPB‘B%lg th r @Jea Is to find
o S T Yy B B

9 - satur I nal Iy substituted by
one or tm%%%é% %ﬁ%}%%f&rﬁéﬁlg%géﬁ%h %gfcgl ng of hydroxy, Cl1 5
al kyl  (t ke i®roriryProOBI @RI onal 'y substituted by one or two
hydroxy), Cl1-5 al koxy, hal ogen atons, cyano, Cl1_5 al kanoyl, oxo,

ani nocar lymuyp] Tﬁ'@@?bs%v@kd’rb"a%@r@ﬁﬁ@d nydnt Sulidek %BMHQQ{MEL und
trifluoronethyl, and the 4- to 8- rrenbere saturated or unsaturate

het er ocyelih aomﬂqmaidlyndﬁﬁ&h@mﬁiav&lg’ﬂi Wy b e p@i abtdgGHiQsSAck ity (krdinkter,
different carbon atons in the ring) or form ‘

2- oxa- 6- ades@d toofs 31 2| hreplzelony ficrivativel)l askinive aptramylishadtherpréscneinbeatod.
het eroaryl ene; X represents a single bond, -0-, or R6 represents a
hydr ogen at om T p&seitkydention IIEQICESdtdéaHowin,g caidimérgs:an | nt eger of 1
to 3], or a pharnmaceutically acceptable salt of the 1,2,4-triazol one
derivative: (A 1Lgdvyyiagolanc derivative reapaseriné by Eprmaei(la):or

phar n’&cetldl(é tﬁ( tabl e salt thereof according to any one of
enbodi e Oéf qrgu f wherein Rl is a C1L 5 alkyl; R is a

hydr ogen at om d R3 |s phenyl or pyridyl (the phenyl or pyridyl is
optionally su ituted by one or two groups selected fromthe group
consi sting of 321.5 al kyl, C1 5 al koxy, hal ogen atons, cyano, hydroxy,
trifluoronmeth di fLuoronet hoxy, and trifl uoronethoxy); . (V)
The 1, 2,§ir' erivative or pharmaceutically acceptable salt

t her eof ordi ng anydne of enbodi ments (1) tR;(I V), wherein

g

X N—R#4
R

(1A}

{0011] [in Formula (1A),



A is.phenyl ene, pyridinediyl, or pyrimdinediyl (the phenylene,
pyridinediyl, and pyrimdinediyl are optionally substituted by one or
two groups selected from hal ogen atons and Cl1_5 al koxy); (V1)
The 1,2,4-triazol one derivative or pharnmaceutically acceptable salt

t hereof according to any one of enbodi medts (1) to (1V), wherein Ais
phenyl ene or pyridinediyl (the phenylene and pyridinediyl are
optional | §* sphsbiik ld;@;%_allﬁ/yl QiRE QL al isgfiﬂﬁﬁf_ﬁlysﬁfb@ﬁth?eq bftyrdﬁ@t@ﬂ{r&g ups

atons and Cl1 5 al ko (VI'l) The 1,2,4-triazol one derivative o

phar maceweieetdd fyora e ploap bensiin of ReaRQY, halogkf atords ePdrdl 0Y, ERloalkyl, and Cy.
enbodi ments (VI), wherein A represents any one of For nul ae (2) to

(4): [ 001&dikdEy0r Gy eycidaliyR,) dr3)- (et B-rhdblezdd {aviirbich hEheeockcld; 4-tri azol one
derivative or pharmaceutically acceptable salt thereof according to

any one R’ epiroditsehydroge) atoa ¢y atkyiherein X is a single bond; n is
an integer, of 1; and R4 and R5 optionally, together with the

adj oi ni ngRriepreseftin aeyl ordieteroaryl thd aryl or Betmoahd isoptivaslly sitbetituted by one or two
unsat urated heterocycle optionally containing one or nore nitrogen,
oxygen, d&rouRs selpctodifings the grouplepnsisting 06 Co-halkay,dF i atigyLialagsy @torag, om

in the ri ng (the 4- to 8-menpered saturated or unsatura

d

het er ocycf UP@H%QXIQ%UPV)%%@M eYaneghysifosh éﬁﬂ#m?%@h@%fﬂgé GsepBotsafonyl);
opt 1 onar 187 SRSPET bE theimg g el FAR R B ones ek R Gl the

, 5 al k | .. i bonyl , .mono- Cl .
ol ot an et ve R OF Sbninta e A B6RG e soBREL Ty Re cxg copgsting
4- to 8- t h ti | h
y o1 s LIRS, BALMRAGH Al RS, HLALO PEECOONRLEIRLE SRR RS- o
ring) or _Sf-ﬁEl'ﬁ‘bgfeﬁ%qu?it@@@lslﬂisﬁﬁiﬁ?{?’ﬂa%tz%&é (J'rit?ining one of }r@c mﬂ%fgen, oxygen,
1 ally acc a t

,2,4-triazolone derivative or pharnmaceutic ept e sa

thereof 2¢e@leH AGnt i @BYind e 1EIRAIERAY Sanrhtedlof ubdblrhebd hWRRIGER 4
and R5, together with the adjoining nitrogen atom forma 5- or

6- menber egtisadllir abastulkdbyrone e kvo gRuboBatdivd REMIAE BiolE cOMEtRL Iy &roxy,
ni trogen, oxygen, or sulfur atons, in addition to the adjoining

ni t r ogen Gitsaikyl @4 dikoxyi, hglofdheoims, @and-Crendlemed!, aad witkbamnethyl), or

het er ocycl4e IS Sopti onal Iy substituted by one or two groups sel ected
from t he Rgrod R’ ophsialy, hgether ytd tioxadjainth gGlitrégeal #grh, foand 4- e 8Gnembered
6- menbered saturated heterocycle optionally has a C1_5 al kyl ene

group cr s¥gratetkormpsttntel] iqterpeynle eptiaseHy aewmmingonetos nidragitrogen, faxygen, or
2- oxa- 6-azaspiro[ 3. 3] hept 6-y1; = . (X) The 1,2,4-triazol one

deri vat i Y&Tgratoms ipaddtion &%Pyd@ée%ﬂamgén ator, i1 ering(thec de 8imembesed

ot ne SR sl el el Aot o S 8800s e
adi 1 oncey PRe iR PsEE B affo  PreMIES oBtwamy shisisuray

[ ' | [ b :
i oxy: CENg {REK penset 0 St b Geh HAPLPALPcr e oL enar Y agsapony
oy 2 BB O AR RbLIN, BICIM AL EI8B0n AR AR, bk dffio (the

ring) or form?2Z-oxa-6-azaspito[3.3]h

subst ancemsf) i€ %Eﬁ@nzﬂl@%ﬂbstﬁﬁteé b?’ioﬁ& df Bv@® roth?el%ctémﬂ'r&n WPSHEY E@I%iséing of
| erTo

selected fromthe group consisfing of t OW ng conpounds an

E)Ih ?r naceqyt i eiklyl yndCLefkatrlyd), sal ths 4t hes-eoimtresiadirigd bouraRegtdBAtocycle
243- ( 3- chptivmappéayd 1 1 alkélede @raupphodslinkidg ywe titfdrd mioaryi htohsox ahelrife) b
hydro-4H 1, 2, 4- triazol -4-yl]-N-(propan-2-yQCacetam cl e,

243- ( 3- chiror bphe hyekyspirolHAthep36-il/or BrypYrazedpim{ hShoydetlhyl | pheny11- 5-
0x0-1, 5-di hydro4H 1, 2, 4-tri azol -4-y1] - N-(propan-2-yl)acetam de,

243- ( 3- chITepispgHENYENE 41 @meanl(qwivjhmr@mdml(ﬂpmmylm anttifymemibhsetl| ph

heteroarylene are optionally substituted by one or two groups selected from halogen atoms

and Ci.s alkoxy);



213- (3-chl orophenyl) - 1- {442- (nor phol i n- 4-yQCet hyl ] phenyl | - 5- oxo- 1, 5- di
hydro-4H 1, 2, 4- triazol -4-yl1l]-N (oxetan-3-yCacetam de,

213- (3-chl orophenyl) - 1-{442- ( nor phol i n- 4-yDet hyl ] phenyl | - 5- oxo- 1, 5-di
hydro-4H1, 2, 4- triazol-4-y1J-N-(cycl opropyl nethyl)acetam de,

213- (3- et hoxyphenyl) 1- {442- (nor phol i n=@=-yCet hyl ] phenyl | - 5- oxo-1, 5-d
i hydro-41-1- 1,2,4-triazol -4-yl kN-(propan- 2- yDacet am de,

243- ( 4- flx@éﬁes%ntm;ﬁ@gqygbﬁd\y@ -®~NRO; 1- 1412- (pi peri di n- 1- yDet hyl Thhen
yl'1-1,5-di hydrodH 1, 2, 4-tri azol - 4- yl kN—(propan 2- yOacetam de,

243- (4- f Irfore gemsahg»axmg&ew@ Cls &H48 of % pik@how; 4- yCet hyl | phenyl | - 5-
0x0-1, 5-di hydro4H 1, 2, 4-triazol -4-y1l] - N (propan-2-yl)acetam de,

243- (4 f IRfaepreSemel hpdq*pgdstemﬂ:)orleigmaﬂ(a’ﬁdhydroxy 8-azabicyclo[3.2.1]0
ct-8- - 13 -

yCet hyl i phieny Itegerad 6-10 33- di hydr o- 4H-1, 2, 4-triazol -4-y11-N-(propan- 2-
yl ) acet am de,

243- ( 4- f luembagnansttieptiypisesnyable salfofsbe 12 inzaloae dbirayisto[ 3. 2. 1] oct - 8

-yDethyI]phenyII5 0xo0-1, 5-di hydro-4H1, 2, 4-triazol - 4-y1] - N- (propan- 2-
yOacet ani de, =~ () A124- triazoloné derivative represented by Formula {1A):

213-(4-fl h 1)-1-{512- hol 4- yDet hyl di n- 2-

yli’-g-oxé&i{ﬁ ?Formuaﬁ/p enyl)-1-{ (mor phol i n-4-y yl]pyridin-

di hydro-4H 1, Ltiiazol -4-yl kKN-(propan-2-yl)acet ani de,

243- (4-f | uor o-'3-net hoxyphenyl) - 1- {512- ( 3- hydr oxy- 8- azabi cycl o[ 3. 2. 1] 0

ct-8-

yDet hyl ] pyri di gy2- yl)--5 oxo-1, 5-di hydro-4H 1, 2,4-triazol -4-y11-N-(pr
sl g

opan- 2- yﬁg

243- (4-f ro- 3- oxyp nyl) - 1-{542- ( 3- oxa- 8- azphpcycl o[ 3. 2. 1] oct - 8
-yDet hyl i pyridi n23y11-5 o-1, 5-di hydr 0-4H-1, 2, 4-Thi azol -4-y1]-N-(pro
pan- 2- yDacet am de! :

213-(3-chloro-4-flu y1) -J- oxo- g\ {442 ¥ prpeN di nThyDet hyl ] phenyl
| -1, 5-di hydro- 41- 1- f, 2, 4NJukdzol -1} Xﬁropan-N yhni de,

213- (3-chl oro- 4- fl% enyl) -\l-{442- rmrp ol i n-4-yCet ] phenyl | -5-0
X0-1, 5-di hydr o4H- i azol -¥ ropaRQ yI ) acet ami de,
243-(3-chl oro- 4R uorophenyl) 1-{442- ( 2- oxa- 6§%zaspi r o[ 3. 31hept - 6- y1)
et hyl | pheny1} - 5- _

oxo- 1, 5-di hydro-4H 1,2, 4-tri azol(1A91- N- ( pr opan- 2-y| ) acet ani de,

243- (3-chl oro- 4-fl uorophenyl) - 1-{442-( 1, 4- oxazepan- 4- yDet hyl ] phenyl | -
5-oxo0-1, prgﬁ%ﬂn&LaZ(;LA)trl azol - 4-y1] - N- (propan-2-yl)acet am de,

243- (3-chl or 0- 4-f 1 uor ophenyl) - 1- { 442- ( 3- oxa- 8- azabi cycl o[ 3. 2. 1] oct - 8-
y1) et hyl Rpkeimgsehts2-Cy.s alkyl (the Cy5 alkyl is optionally substituted by one to three groups
oxo- 1, 5-di hydro-4H4, 2, 4-tri azol -4-yl1] - N-(propan- 2-yl) acet am de,

243- ( 3- ckﬁllm’t@iﬂemlthogmpbenysh$tilig-c{f44ﬁro(x3 Il dgamayer8s,ayaim, €46 lcpdiBalRyl1 4wl C;.
t-8-

yDet hyl ] phikayy)i C53 eyaoalk s, el hrye Somapbared saturatddahetroaycld; KN- ( pr opan- 2-y
1) acet am de,

243- (3 chi Eﬁpéﬁsﬁmﬁlad’dfi&ﬂ%ﬁm QBCOX@)lkX.L{S {2- (piperidin-I|-ypethyl}pyri
din-2-y1141,5- di hydro-4H1, triaz y| EN- ( pr opan- 2- yDacet am de,
2- [3 (3- éh{e@wews ﬂ&réﬁtﬁ 3%)(41:% arg o ef@FﬁﬁbﬂHﬁPPtﬂsP%By@éliSﬁ;Ymidpbﬂ PR 9-1p0
-y1ll-5-o0x

di hydr o- &rlgillig %ﬁl%t?dr?%ﬂ%?e FOYR FORET RS - Sé*”if’éé{c%t i Yehalogen atoms,

gtAfﬁyl( ]3 p;&;ﬁfgwpo%etﬂglu&rfﬁf&?c?nq&&xy, cgéno[ %yér%x? Xaaﬂuor% ﬁ%‘szP a[n% (§1-s a?lpytlsu?f_oxa)'

5-oxo-1, d rd; grg% 31% 4 o5

243- ( 3- cﬁl %}&31}(4&? Y égﬁ%ep enycplr : Bﬁ‘1 f%e %{\égxegg@pﬂg’d%o%ﬁ %ﬁ dd%yl étthe

3 YEJgt gg(lgTka}rI% BI;/%?I?HX sil.iﬂstltutec_ltb%flogg go t_hree g_ll_'oups selg:#:tct)sg afll"]Om the fglroué)etiogsls%neg
of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and C,_s alkoxy), Cs7 cycloalkyl, or 4- to

8-membered saturated or unsaturated heterocycle containing one or more nitrogen, oxygen,



[0018] The novel 1,2,4-triazolone derivative of the invention shows
an affinity for the VIb receptor and has an antagonistic activity on
a stinmulus to the receptor by a physiological |igand. DESCRI PTI ON OF
EMBODI MENTS [0019] The terns used in the specification have the

foll owi ng neani ngs. [0020] The term "haldgen atont refers to a
fluorine atom a chlorine atom a bromne atom or an iodine atom
[0021] T ol I i £ferks ' : Lkyl:. -
roup. havirg ! s Ut (e Esmbiinded SRt AEARIT A te i
met hyl, ejgtnhall ) by SRR lerodps | is

tert-but ylﬂ,ﬂ n- p@?\%ﬁ@%ds%}lpe nt ;I%}M r%é%@é?‘%ﬂii&%d gr?gpt?g%ﬂuge%tﬁ ;%Pmb{ %fgg ﬂ]oxy’
The ter mCEAyIcgdogklyy, halogtf h®OnisOcyind) OPPalR MY, Afid %Yﬁdd?&ﬁeﬂi%; or

cycl obutyl, cyclopentyl, cyclohexyl,” or cycl oheptyl. [0023] e term
"Cl.5 al Kyt Refpeionalty tegctlicnedth tae adjoanedsitropbkas, Broid4 N8 \WLmemberk@
5 carbon atons, and exanpl es thereof include nethoxy, ethoxy,

N- pr opox ysaturgepoopeeinyated htterogycle spthattatiy ontadindoeotymore @littodau] ®¥en, or
n- pentyl oxy, isopentyl oxy, neopentyloxy, and tert-pentyloxy. [0024]
The t er msulfar Bombkinladditionry Hie adgfimng nitmgan atdnt,anyle duoiie 4$ubStitmbadd
by "Cl1.5 al kyl" defined above, and exanpl es thereof include

met hy| sulspried oensglusaied betgiocyele prappignally substjtuted hyomeopywe gtdupmydlected
n-butyl sul fonyl, isobutylsulfonyl, sec-butylsulfonyl,

t ert - but yIosR edHgyp copsisting efzhydrggy, sty Ghg (Cr.s iaBWi;érﬁPylpsdny whytituted by
neopent yl sul f on L, an ert-pentyl| sul fonyl. [0025] The term"C2_5

al kanoyl 'O7f &F BrShy oy} CrrealkOsy: H3JozRE ARSAE YRGS Ykenmpyl.ipxei argindcarponyl,

b , pl f includ , [ I
butyry| j”‘tn?og”ﬂ%b%?%g&ﬁ?%c%&waﬁéﬁv?%@??ﬂﬁoﬁ%%bﬂavﬁ{;&?do?%%w, e 4-
subst { utog el AR R A Ra e e e Gy B R B B sreem,
subst it p%%slirﬁ%ﬁ%ﬁ%?ﬂ’ﬂe%t EQB0R Hods i A YR ?&hﬁﬂbg&%&&?@;&ﬂ%w@p6-y1;

et hyl ani nocar n- propyl am nocar bonyl ,* i sopr opyl amno

n- but y| an§ REFEBERS PHenyldnt AR 6L Kb ADEROGaERARN e @Q;ﬁﬁéh@@h@%ﬁé- ered

t - but yl am nocar bonyl ,” n-pentyl am nocar bonyl, isopentyl am nocarbonyl,
and neop@edeidagyibmogaopaidily subffdtéd by BRe befwd grdlip{delceted from halogen atoms
al kyl am nocar bonyl ™ refers to a carbonyl group substituted by am no
havi ng twand Cdealkoegt or different "Cl_5 al kyl" groups defined above
as substituents, and exanpl es thereof include dinethylam nocarbonyl,
di et hyl aM repeasisoayinglediondppyt NRtnocar bony! ,

di (i sopropyl)am nocar bonyl, ethyl net hyl am nocar bonyl,

met hyl ( nBr &py¢seaisiariydsedso aiam, Grroalidt onTys adkgmoghy| ) ani nocar bonyl .
[0028] The term"aryl" refers to a nonocyclic or bicyclic aromatic
car bocycReTePissents 2diyareesn atosr o5 dkVlaaed phenyl , 1- naphthyl, and

2-naphthyl.. [0029] The term "heteroaryl"” refers to a nono- or
bi-cycligl%?£Wﬁ¥F{°5rHH%’having 2 to 9 carbon atons and having at
| east one hetero atom sel ect from oxy. .. nitrogen, .and sul fur
atoms, it amar R Far ol AN AR i R o1 1

i m dazolyl, thj ELYRE : Iyl o zal . pyridyl,
oyrimdinyl . gt %/7:2,14 ‘:‘*ﬁ%%ﬁ%’%ﬁ%ﬁ%&ﬁ?‘%‘Hg%g’f‘@ﬁﬁﬂ)' The term "4-
to 8-nen§@qgﬂ saturated heterocycle" refers to a 4- to 8-nenbered
saturated rihg containing at | east one hetero atom sel ected from

ni trogen, oxygen, and sulfur atons in the ring, and exanpl es thereof
i ncl ude oxetan-3-yl, azetidin-1-yl, 1-pyrrolidinyl, piperidino,

2-pi peridyl, 3-piperidyl, 1-piperazinyl, norpholin-4-yl,

nmor phol i n-3-yl, thionorpholin-4-yl, thionorpholin-3-yl, azepan-1-yl,
1, 4- oxazepan-4-yl, and azocan-l-y!. [0031] The term"4- to 8-nenbered
saturated or unsaturated heterocycle containing one or nore nitrogen,
oxygen, or sulfur atonms in the ring" refers to, for exanple,



The term "a 6-nmenbered saturated heterocycle forned together with the
adj oi ning nitrogen atom and optionally containing one or nore oxygen
atons, in addition to the adjoining nitrogen atom in the ring (the
6- menbered saturated heterocycle optionally has a al kyl ene group
crosslinking two different carbon atons-8n the ring)" refers to a
group such as piperidino, norpholin-4-yl, 8-azabicyclo[3.2.1]oct-8-y1l
(tropinylgogﬁﬁ@@ -3- azabicyclo[3.2. 1l oct-3-yl, or

3- oxa- 8-azabi c [3.2.1]oct-8-yl. [0035] The term "phenyl ene" refers
to a group sucﬁi s 1, 2-phenyl ene, 1, 3-phenyl ene, or 1, 4-phenyl ene.

[ 0036] The terng"6-nmenbered heteroarylene"” refers to a group such as
2,3-pyridinediy}, 2,4-pyridinediyl, 2,5-pyridinediyl,
2,6-pyridinedi€g, 3, yridinediyl, or 2,5-pyrimdinediyl. [0037] In
t he presqa]+Nven Rl is preferably C1_5 al kyl and nore
preferabﬂsgisopro or (Eyt-butyl. [0038] In the present invention,
R2 is preferably hydr oggn atom [0039] In the present invention, R3

is preferably phe r. ridylg, ) ,henyl@mhm%dyl is optionally
. t he grou onsi sting
s\ cyano, yﬂ*@ﬁ&&

substituted by one (e,

of C1.5 alkyl, CL.5 3l koxyiM=ra

trifluoronethyl, difM het ho! i #1 uor omet hoxy, and C1_5

al kyl sul fonyl ). 40] re prefwadty, 123 i ﬁhenyl (the phenyl is
optionally substhtuted by one or two groups selected fromCl.5 al kyl,
Cl1.5 al koxy, hal ogen atons, cyang, hydroxy, trifluoronethyl,

di f1 uor omet hoxy, trifluoronmethox{,1@fd C1.5 al kyl sul fonyl) or pyridyl
(the pyridyl is optionally substituted by one or two groups sel ected
from C1. $0fi]|5ﬁyl[l,ﬂ mBlaglkbxy, hal ogen atons, cyano, hydroxy,
trifluoronmethyl, difluoronmethoxy, and trifluoronethoxy). [0041] More
pr ef er abRy reprogentss Gpewlliy! (thefer-pHkyiys optiongHy sebssifytgd By, pry forthice @ranps

I d f | k , chlori , [
atoms,  cyanged B B3 s epP GRS SHPIRIOT MEYETGYPIE Hanpy oGy PopyT and O,
optional |l y..substi tut ed Cl.5 koxy). ,[ 004 re preferably, leis
?Zg ; oup F%B‘Pél@eﬁn'lt?‘é?y‘%al%lr ﬂ{fﬁ'ato%s ,e’.’%%‘)e',j [Si‘t’ffa,%ld( %Q?rof ‘::;3 ((j 18) , :;( 11) I
, or r .a group represente ormul a
(5), (6) R %%r?sey%%,hﬁ?%iﬁ%#t 'éair}){sdése%t i ﬁvenfi on, Ais gr ef erably
henyl eng3 i iyl i g chi ' t I ;
Byriéinegi§ﬁ¥&§ﬂ§%§@f¥#Fﬁ?%%@%@#ﬂ§9393%?¥%ﬁgﬁP§p§%§@¥F§§§%%e%9Y8%%“8?”

t i \%e]
DT o1 o by T i By Fon s o W el Ao ©

(2-Mel), trfBroMeRdgthy), &}ﬂud?bméﬂibxy,Wﬁﬁo,mg&fcﬁﬁz,aﬂidydiﬂéoﬂoﬁleﬂmgwup
represented by Fornmula (2) or (3). [0046] [ Formula 6]

(2) (2- F1R¢ 2ndR} G2y Melthd Rxnddod)diffecd) arfdddach [&30ekeht 4 Mydrbgenpit @B 0L s alkyl (the
invention, X is preferably a single bond. [0048] In the present

i nvent i of;s Ryl is optiefidlyasubstitated\bgrong émthatcogroops s lavixdHydm gheogrpup f@R%Ehg
In the present invention, nis preferably 1. [0050] In the present

i nvent i off hyRgoxih dalrgep atemesy exsing, Ct-oepstdadieylvandiCutshidkoa), disnicsiglonlikyl ogérto
atom forma 4- to 8-nenbered saturated or unsaturated heterocycle

opt i onal PyREEREed FHHateE 98 upsatyrated heleroqyglerronaRR AC & MaTg| THIGPEEAL GFHECH,

" 200 LS AL U8, B ERST B Om LD e e (R T 16,
SO0t 5l S P 0B SRR W1 B SRS PR
Subst! el 0SB TR s B, SL A, D9 PRRP LB,
oLt o B¢ DSALUE L A0, 1L RPKE B 800 IS 9 AL YL

2- oxa- 6- azasRt b LidaBlritRheRrotdycleMpkiBnAyelBEARhY on&dr ABE FRogdnO8EJRR  or

sulfur atoms, in addition to the adjoining nitrogen atom, in the ring (the 4- to 8-membered




al kyl. ene group crosslinking two different carbon atons in the ring)
or form 2-oxa-6- azaspiro[3.3]hept-6-yl. Mst preferred exanpl es of
the ring formed by R4 and R5 together with the adjoining nitrogen
atominclude 1-pyrrolidinyl, piperidino (here, 1l-pyrrolidinyl and

pi peridino are optionally substituted by9ene or two hydroxy),

nor pholin-4-yl1 (here, the norpholinyl group is optionally substituted

by one Orsaiﬂﬁe@ér_énﬁidﬁt%d 95@%6%%16 @@Gp&dﬁ%ngmb%ﬂfihéd}fy on6lor4@8 PupssObcted

exanpl e, 3-net hyl norpholin-4-y 4- oxazepan- 4-

t hi onmor phedmh fhedgihp consitiabiot G0k @1 Jdirattd-o s(alllefj,@l?s! &Ptohally substituted by
3- hydr oxy- 8- aza cyclo[3 .1l oct 8-y

8- oxa- 3- amahir oy hgfidx), qe@ncoﬁryﬁa,log%nm@ns%cwccymm@:ﬁ 120xb] %Im@ar}ébmyl
2- oxa- 6- azaspiro| 3. 3] hept-6-y and 7-oxa-2-azaspiro[ 3. 5] non-2-yl

[ 0051] 1,29ub-Ti.i alkglannizocdeionyBii-Ces aH@IHhﬁﬁ@dﬁlﬁ:dlyD)&nEﬁﬁﬂlﬂdr&ﬁe@ﬂ%hn@-ﬂﬂ 4-
(la) or pharmaceutically acceptable salts thereof show high safety.
The saf etlg Svaembend satneetdoy unaatintes! eairetyrld @siosalbybds 26, aalkylbechoope
P450 (CYP) activity inhibition test, a CYP metabolism dependent

i nhi bi t| sroslamling aﬂ@dﬁ@mﬁparlbondtqmgs indhe ring) or fenyp?1ogatdesnspim[ ABREpt-6-y;

test, dg/t otoxicity test, phototoxicity test, a single-dose safety

test, &PF@S@&P@EMH%@@T%W@WPRLI hptzroarylgng; [0052] Exanpl es of the
phar rrac ticall pt abl e salt” gncl ude salts with inorganic

aci ds, ggwpacgeg Iai“3 Hcooqd; DO H&OW chloric acid, hydrobronic acid,

hos hor ¢ acid, . .an |tr| [ts w anlc aci ds such as
1I‘O or mpc ady dCPTEFRYS %lg‘fcg%%eélﬁ tl ﬁaligl 8% £es %}E? c?%gl ic acid, lactic
aci d, tartggﬁgntgggelg]a“@rlc aci d, _rralel_c aC|d, citric acid,

benzenesul onic hanesulfonlc acid, p- toluenesulfonic aci d,

benzoi ¢ a¢i harﬁ?a@p&}&raﬁggé&gtame%a bt ﬂfébmeﬁ*&éz&ga &erﬁa

gl ucoheptonic acid, gluconfc aC| ‘?lc aci d,

malic acid, malBAIThACS, @atrl%ﬂﬁﬁl dcﬁv%éjo ?{hﬁ‘%eﬁﬁéa@ly%% ab?@galt there%f

napht hal ene- 2-sul’foni ¢ "acid; salts with one or nore’net I ONs suc

as lithi uéaorcﬁﬁgwmywcﬁ%mwmm&ﬂé ah WIIREReShum  zi nc, and al um num

ions; and salts with am nes such as anmoni a, arginine, I ysi ne,

pi perazi Rejs 8o} hlkgl; di et hyl anmi ne, 4- phenyl cycl ohexyl ami ne,

2- am noet hanol, and benzathine. [0053] The conpound of the present

i nvent i oR® mhﬁhogdnszctsorprmient in the formof a solvate. Fromthe

aspect of appl icability as nedicine, the conpound nmay be present in

the for nRdis phenydraweidy] @ospienher mmxﬂwbumtlonalkymbwtetsélw onpvehtd gnoups

includes its enantioners, diastereoners, equilibrium conpounds,

m xt ur esSel¢rEsdiIpmAhe SIRpP SPBTIBIE 1. saMeLr Grertkex ynhalp gereaomp,GBE], hyHwxy,

conpound of the invention can be formylated into a

phar nmacelit “@é‘?m‘ﬁg E&E‘PF%&PW@@H‘%F APEREXYF nor e phar maceutical |y

accept abl e car ients, or .diluents | es of .th

carrier, o R g ‘%Fﬁ%‘?ﬁ et R Bhce T QB Geaep s ot

fructose 0se,. sSor l.yet hyl ene glycol, propylene
s cgr Cx}igtsoan one Ibod (ﬁlpottoe(l‘ggu%ﬁc i

gl ycol , | U silicate, cal ci um

h hat
Dol yvi ny py??%iv“%l m"“?%s‘éfl éfaﬁ)‘*ﬁm&r RUOYEE PR pyricipediviand i iy
st ear at epyrith@iddfy] Ak &pnogm,cﬁfﬂsﬁﬁm ﬁ@&r't@lﬂ}b&i\?ﬁ SelSHED fx% gmtoms

oil, olive oil, dand soybean oil. [0056] The nment | one rier,
exci pi endnd ©f 5 gkd,pgqnt is optionally m xed wi th comonly used

addi tives, such as an bul king agent, a binder, a disintegrant, a pH
adj uster, or a\gpiTubil]2Zefazoldne dedvative oﬁpﬁzﬁﬁfaedlticallji m@ef.;@bmselft tH¥ et
or parenteral agents, such as tablets, pills, capsules, granules,
powder , dacouding toemmylosk oficmbodipensi (Ortp (H!hwrhremn i nj ect i on, or

patches, by common preparation technol ogy. The conpound of t he
present Anpvelemylene oapyridingByl(theephonplehy and pyréidiesdi¥raad dpticmdily mitstianeiby

one or two groups selected from halogen atoms and Ci.5 alkoxy);

(VII) The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof



[ 0063] Exanpl es of the brom nation include a nethod of using carbon
tetrabrom de and tri phenyl phosphine. This reaction can be perfornmed
in a solvent such as tetrahydrofuran, dioxane, dichloronethane,

chl oroform N, N-di met hyl fornmam de, or a m xture thereof at -50 to
50C. [0064] Exanples of the iodinationOnclude a nmethod of using

i odi ne, triphenyl phosphine, and im dazole. This reaction can be

per f or med, LS B VMERLntS B t rahydr of uran, di oxane,

di chl orongtﬁﬂgﬁg, cewgr(;ﬁ?onr mwlllzl I\l?eé%ﬁet hyl f ormam de, or a m xture
thereof a4 rgréRARYMPIOAE BF Bhrrmal g?tol C. [0065] The

met hanesul f onyl ati on and the p-tofuenésul fonylation can be perfornmed

usi ng, fqoomgar[pbﬁnulgal] hanesul fonyl chl oride and p-tol uenesul f onyl
chloride, respaaldmyely. These reacpjgons may be perforned N t he
' d

presence o g APPAPpPry ate base,. e ¥ f the basejfras e ,organic
am nes suel =& _tri}é-ﬁ-am’ ne
bases such asiﬁot 7 car bonage! fea§tions c

LU hyl 2@ e, and\iidor gani c

: ‘ JForkred in
a reaction sol% such as N, N-di LA ormam de, tet "-.
di oxane, dichl oronethane, chloroform 1,2- dichloroethane, or a
m xt ure thereof a tenperature of ,_.30 to 50C. [0066] ,The reaction
in Step 1-2 pr{z)sds in the absence(- 3sol vent, or in §£pplvent such
as tetrahydrofuran, acetonitrile, N, Ndinethylformamnm dé, dinethyl
suf oxi de j0erHagulll) ThohL@ptyizadbeotatvatios ofphursktbuticilnedceaftabit sat thereof
tenperature of roomtenperature to near the boiling point of the
sol vent . adtreding ac tnyponevof entsiotikts (1) pr G¢@pddherdin t he presence of
sodi um i odi de or potassiumiodide, in addition to an inorganic base,
such as posassrgiepert;bonate or cesium - 25 - carbonate, or an
organi ¢ base such as triethylam ne or diisopropylethylam ne. [0067]
The conpd@dhan ésaeebhiad by Fornula (1) can be prepared through
comon o L;da%' Qn t.o (ionvert t he hydroxy. grqup of a conpound
r epr esented® ? eBHARALL, ogather With e AdiIBmgynItregd Ao .SOEB a1t 39 Samnbered
reductive am r&?ti on W

h di ine (17) (Step.1- 4).
e oxi oSt PRyt bR R BRAY  STrelGri e i Biioe pixpen, or
¢ acti | t rer ! orts
Feact on Wl R Ih BTG i BF RGRLREE hreEen RV, P Pep et S Pk P
tenperat gﬁtﬁrg d &Qng;ﬁltj ‘?e?irhe.ttéggcﬁfg ils'oggmpa?f %hb&itu%@%géﬁ?g f\xpdqgrﬁg{asvs%petcted

[0068] In addition, e oxi dation reaction can or ned ng

for exa : : :

(1 1010 P P e CTRT0Y. Saa bt 0 4 71ky) o gRignafy sgbstivted by
reacti onoﬁ@bmara)thﬁw@%,a@l_ lﬁaﬁﬂg@hﬁl@éx{lﬁﬂﬂls%yaﬁw ©J QHRMBY B bx@ anfAsdatiAyl,
tenperature of 0 to C. [0069] In another 'exanple, the oxidation
react i onpwan-Ag apleyldmwinwed bosiindj.Cf ik gaaifplcerbohBXand trifluoromethyl, and the 4-
(1- hydroxy-1, 2- benzi odoxol- 3(1H)-one 1-oxide) in a reaction solvent,
such as th $retemberesifaticatde or bysafunated betediclyclt ioptomallythas a €5 aksylens @roup
participating in the reaction, such as tetrahydrofuran,

di chl or opresshakang teio difbsniofashaon atems i theatng) oniorerderad-araspod| 303 thept-6-yl;
40C. [0070] In_addition to the above-descri bed nethods, the oxidation
reacti on may b@Xpdhedsdi-triapplons vieriEatis#r pharmasawicslly arceptaiccwhidhereaft o
carbonyl, such as a reaction _of di tthl suf oxide with an activating
reagent fEOHINE BapyAne IeH‘%P@@}enﬁ-@tpcfréghd@qﬁlﬁi de, or dicycl ohexyl

bodiipgkd i dat.i | ) - n- I i h
car bl | e ISt O U 0 SHSE OBl s um per L henl e
th i dat.| o > f din R dC L . .
R AT R AT NI RN 17 N 2
I LSO S BTRAELAADd oL Sl 2L YA DO AR ERA O

i mine degiicabily SutRNfE LOHEHd QwlgkbuR sEREMAIAG AYERuAH @S SOy

and Cy.5 alkyl, and the 5- or 6-membered saturated heterocycle optionally has a C,s alkylene




- 28.- [0080] [Formula 9] Scheme 3 [0081] (wherein, Rl, R2, R3, R4,

R5, A, Hal, and n are the sanme as above; U and L2 each represent the
sane | eaving group as that defined above; and Pr represents a common
protecting group described in Protective Goups in Oganic Chem stry
witten by J. F. W MQOmie or Protectivdl&oups in Organic Synthesis
witten by T. W Geene and P. G M Wits and is used for protection
and depr 1 )
can Do priagy B e e B e R o PO gl et
hydrazrne;dprlvatlve (26) as in Schenme 2 (Step 3-1), a Curtius
rearrangenent reaction (Step 3-2), and al kyl ation (Step 3-3). The
conpound repr esaNtd 103/4 hoiAane dedPative R phemieRaang a@aep%&rs@lteﬁérb&g
the protecting group of the conpound represented by” Formul a (29)

under appeegdingtte anpodé bf ansodineMs 2l) J{Fepowpeund represented by

Formul a (32) can be prepared by reacting the - 29 - conpound

r epr esentRécindyR Fogatheaw{tB @he adjoihing nitorgenwndn | fopniasememdelzy skaraed a

(31) under Mtsunobu reaction conditions (Step 3-5). The

conpr eherhstevecyglermmtighally eantghingloee M meunatygen ewats, oradditidnaanie adjoining
Synthesis, 1981, 1-28; Chem Asian J., 2007, 2, 1340-1355; and Chem
Pharm B@itrogen20uB, msl:tf( uhg (thezﬂlnﬁn@erefcb@espteqtrhetec@ypbumdptrc@pﬂgs@merucd by
by Fornula (34) can be prepared by reacting the conpound represented

by For nuloge eatyo iwdrpxy, 288 isobragmbepdessbrite hﬁyrqcmlﬁﬂpeor(aﬁs)hamé‘@ﬁ alkylene

basi c condltlonskéﬁa 3ﬁ9% The reaction hn Sﬁk@' proceeds in

sol vent SIRUP SeSSRRKiGE TP Hiqent cathon @tomes Wdph jing ffesal asza-6 azaspiro[3.3]hept-
t etrahydrof,uran, acetonitrile, ethanol, isopropyl alcohol, or a

m xture pﬁ%reof in the presence of an inorganic base such as

Priot ﬁiyi”a“m‘:ﬁrebggﬁt tﬂ?%l&?@%éﬁ%%%ﬁ?ﬁ%%f“ﬁfxuf“r?gnp 0 BB FerpaED sfered
t or

Fepr eent o 5 sraReeeiSisfhs (i b R8cRAaY ooty S i EATREMD Hoceptablcsatts
corrpoundtrree&rfe&eﬁaegt@xmﬁealm&laas 34) and an anine conpound

represented by Fornula (17) (Step 3-7). The reaction in Step 3-7
proc eedsquerchtdir@pm 1cp¢1§!z. (m@:?ﬁoleﬁariym}as@l]pncﬁnps -oko2 shﬁ%ﬁi 4fihe2 4.

conpound represented For rmul can al so be produced by "t

synthetl&upbbegﬁqubnmmnﬂMﬂﬁmh@nﬁdﬂ- [0086] [Formula 10] R HCO

fln(4-1HO O +HNXtfr-R4-+" /2'OHp RsH214. free or saltR5 Rs/crIN

(18) ( 35) 2-[3-gER&hiprepen pd(1-{4-[2-(3-hydroxypyrrolidin-1-yl)ethyl)phenyl }-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl|-N-(propan-2-yl)acetamide,
2-[3-(3~chlorophenyl)-1-(4-{2-[3-(hydroxymethyl)pyrrolidin-1-yl]ethyl }phenyl)-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)ethyl]phenyl }-5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yl}-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(8-0xa-3-azabicyclo[3.2.1]oct-3-yl)ethyl Jphenyl }-5-0x0-1,5-
dihydro-4H-1,2.4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl|phenyl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl}-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-5-0xo0-1-{4-[2-(piperidin-1-yl}ethyl]phenyl }-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(1,4-0xazepan-4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-



192} Th. X) 4414 Rs (37) Schene 4 [0087] (wherein, Rl, R2, 123, R4,
R5, A, n, X, R5 and Hal are the sane as above; and RL represents a
common protecting group for carboxylic acid, such as Cl1_5 al koxy or
benzyl oxy). - 30 - The conpound represented by Forrmula (1)
can be prepared through inmne formationl@dsing a hydrazine derivative
(35) (Step 4-1), a Curtius rearrangenent reaction (Step 4-2), and

al kyl ati olnz 4531881 4= 1) _m@rbmggg@e&n iddhe conpound represented by
Formul a (1)’ can al so” be preparéd through al kyl ati on of a conpound

repr esentep. @yclﬁ@foﬁ‘ﬁér?lf 815- 1[@%@@1&11{1)4 ylglaﬁgsglfsﬁﬁﬁﬁ-grylj StHR-15-2h 3d?cﬂﬂﬁ-

then am dation (Ste he reaction in 4- 4 ‘proceeds un
the sane 192;@%52@:4@1}%@ gﬁmp@lm )&c@imide,3. The deprot ection in Step

4-5 can be perforned under conditions described in Protective G oups

i n O gani2s[3df3ectilaboplenyl)-1 {6+ 24§-hydroky-8Wzable@oliofs. @rl]dEnet)e)éthy‘]/]@yﬁimLm?l} 5-
in Oganic Synthesis witten by T. W G eene and P.

Exanpl es ogb- lﬁdlladraiéHrb?i,4rtaa;crtli4eyi]-ﬂ)éémd)1mnk2}ysnmna1md6 i ncI ude a

nmet hod usi ng a dehydrati on-condensati on agent. Exanples of the

dehydr at Pol?-@othdernphanybinl-4§< At(3onaBtagebicyclo[3.2.1]oct-8-yl)ethyl]pyridin-2-y1}-5-oxo-

1-et hyl - 3-di met hyl am nopr opyl ) car bodi i m de hydrochl ori de,
di cycl ohéd: x{rﬂlhé’ﬁﬁob@éﬁ Hhitddazodi EZ’MPB(PR?Q phbbsdetagyifee, and

car bonyl ol e, a an act vati ng reagent such_ a

1- hydr ox?djéméoqﬁ fﬁE‘i‘ﬂné(Bolr ?gﬁéw(ﬁﬁspélee’éﬁnﬂ trpd IRyBid & Yo iosat - 91h6i§@d4H'
Exanpl es a sol ve i ncl.ude di chl or onet hane, chl oroform

1, 2-di chllg”% {ig'ﬁk}k’%{@}f ?]é Ye, tet rahydrof uran, dioxane,

t ol uene, r er eof..

step can Eeehtpbeurt f’ir% 'Egl?jnod)hgnﬁ;ge{% @Kg‘?‘%ﬁé ot Y {hgﬂp$ 8X8Hgszm| c

am nes, t1hat i sopropyl et hyI am ne; organic acid
salts, sugﬁaggﬁgod?gr#]g% th ﬁgcg{%glé?é and pot assi um 2- et hyl hexoat e;

and i nor ggni(s. claﬁﬁ%eanhggz &% ﬁéhymfﬁhﬂﬁ?@ﬂ&@oﬁ orfgl(fﬁﬂﬁgt% &ghnléfﬁ-

performed at a te ratur C to near oi nt
react i onusRbieR1]-NI@ASBHifiRosepROLRDELRARBEN €d by For nmul a (18) can

be produced by the synthetlc process shown in Schene 5: [0089]

[ For mul a243](3@idropien$l }HO O [ RBnorphMi2 iyl R)hydlphenyl }-5-ox0-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-(1-hydroxy-2-methylpropan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl}phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-cyclobutylacetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl|phenyl}-5-0x0-1,5-dihydro-4H-1,2 4-
triazol-4-yl]-N-(oxetan-3-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-ylj-N-(cyclopropylmethyl)acetamide,
2—[3-(3-methoxypheny1)-1-{4-[2-(rnorpholin-4-yl)cthyl]phenyl}-5-0xo-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-5-oxo-1-{4-[2-(piperidin-1-yl)ethyl|phenyl }-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3~(4-fluorc-3-methoxyphenyl)-1-{4-{2-(morpholin-4-yl)ethyl]phenyl }-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yI]}-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-



Scheme 5 [0090] (wherein, R3 is the sane as above; and R7 represents
Cl1 5 al kyl). The conpound represented by Fornmula (18) can be
prepared through hydrol ysis of a conpound represented by Fornmula (42)
(Step 5-1). The reaction in Step 5-1 proceeds in a solvent such as
wat er, nethanol, ethanol, or a m xture-tBereof, in the presence of a
base such as sodi um hydroxi de, potassi um hydroxide, |ithium

o AT o SO P s,
Formul a (1) 4%@@%?6@1%}(%&?%1?-23{%[%?9&%:'%%ﬁé&cﬂ%@{l{l@%{%ﬁ?@fbh&nﬂ}-

represented by Fornula (4 ) _ _
proceeds slkcal SUiNRNG-4SUL R BE1aBYILA-H D& (prbPard-D§TREGSEREE Of sel enium

di oxi de, at a tenperature of roon1?enpera?ure t'c near the boiling

poi nt of 2t[3g4siiotedtmehoRRHenin -[ﬁ@l&@ﬁmﬁﬂﬂl@})eﬂ@ﬁg%ﬁﬂlﬁﬂ}@oxq-l 5-
Fornul a (22), commercially available are 2- chloro- N-net hyl acet am de,
2- chl or odikyetdyyHalG e #eanhrid.4- 21-0NW o, -phagyinidet anmi de,

Ni sopropyl-2-chl or oacet am de, N-butyl-2-chl oroacetam de,

N- ( sec- b@t{p(#-froctrBemethoetpdunyly 1 - {Z-[CABdryd: dtyi-S-amitigychd 2R adrfbdS-
N-(tert-but Iﬁ-zthloroacetanidq, N1-cycl opropyl-2- chl oroacetam de,
2-chl or oyﬂlﬂ‘{l(ﬁ pYrsEnGpylltrrexny | patibydanridtie ], 2alattiazol-4-yl}-N- (propan-2-yl)acetamide,
2-ch|oro-hbyclobutéhgcetanide. 50093] The hydrazi ne derivatives

r epr esentdd-(byfluosp-gunetboxypdyn e hd-{648)(3uasn-bezapicyelothd Lisst-Seyl wthyllpyridin-
correspogd&gg raw peterial _amne by the nmethod described in, for
exanpl e, 236 -CKPah A dREH- g dAriazo)¢-yiy-Ds(propan-2 yDagatarmidem  Soc. |
1953, 75 3:1876; . or US Patent | icatiqn No. 20050215577, - 32
- o004] 2R B RaE B Gie-by o AEPA ooty AR e oty 46
the synthetj c. processyshown i,n ene. 6: [0095] [Fornula 12] R4 NW

R5 (17) }f;?éf *#1.32518‘??@?&@&0% ﬁ&g-%‘ga‘ﬂ&% rin n RSR5 (44)(45)(31)
Schene 6 ' .18 g I S QANME, aSc ..
2bove). 2 ISRhGIRANR e S D drinolE el Rebdy P fofs aibvaro-
pr epar ed4l*?¥l,ﬁ,@ﬁﬁ&ieﬁ‘&-ﬁpl\ﬂ(ﬂr%n(imaé@ténﬁdé‘, conpound represented by
Formul a (44) 'under basic cConditidons (Step 6-1). The reaction

condi t i op$3.(ncoaR4Gubrégh@niine- 288xat §195RpirH 33| Rept b= et -5-
conpoungmiégresented bjﬁggr%gﬁa (215 can be %r@ﬁgaéﬁ’ﬁ§ﬁ§%%@§?8%??gn
of the poxai-e6tdinglrgHelp,2(Prmazof4-y1eNgprapaund ] zeqaasRnt ed by Fornul a
(45) by a common procedure (Step 6-2)Em?0097] Anong t he conpounds

r epr esen-E3H(byhlbor-fflvardrdiiyl)-a offrier didadtape panad-lyBbihel] plicy] }f- SoxexX aihedro-
3-di net hyl am no- 1- propanol , 3-di et hyl am no- 1- propanol ,

3- (i soprédpyliAdrtuazpl-4pi bpaipropaot2-yRacetintide.y | am no) - 1- pr opanol ,

3-pi peridin-1-yl-propan-1-ol, 1-(3- hydroxyprop %%-p rrolidine,

4- ( 3- hy 6k fhe®psa-4 pmpmk}-{ér[a-@qxgﬁnwgwy { %ylic)ct-Sml}@éhyé]phml}-S-
[ 0098] The Pg%@ﬁzinghgerivalive represented by Forpula (35) can be

pr epar ed”Hy bR d-pagleb I YeRiAP T2 SbRestRmILE, [ 0099]

2-[3-(3-chloro-4-fluorophenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-

yljethyl]phenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetaride,
2-[3-(3-ch16r0-4-ﬂuor0pheny1)-5 -0x0-1-{5-[2-(piperidin-1-yl)ethyl|pyridin-2-y1}-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chloro-4-fluorophenyl)-1-{5-[2-(morpholin-4-yl)ethyl]pyridin-2-yl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chloro-4-fluorophenyl)-1-{5-[2-(2-0xa-6-azaspiro[3.3]hept-6-yl)ethyl Jpyridin-2-yl }-
5-o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,

2-{3-(3-chloro-4-fluorophenyl)-1-{5-[2-(3-oxa-8-azabicyclo{3.2.1]oct-8-yl)ethyl |pyridin-2-



- 33.- [Formula 13] (49) Schenme 7 [01001 (wherein, R4, R5, W
X, n, and L are the sanme as above). The conpound represented
by Formula (48) can be prepared by conversion of the hydroxy group of
a conpound represented by Fornmula (46) into a comon | eavi nhg group
(Step 7-1) and then reaction of the | eavigng group with a
correspondi ng am ne (17) (Step 7-2). The reactions in Steps 7-1 and

i 1S STEAT L DD PO MR RD Do’
yaroxy OrouD- o Sepound (o Bagtt o i uPRERL ks SRR bR
(Step 7- Q)iaﬂq_ﬁ?woﬁﬁpggggé@mﬁmenati on with a correspondi ng am ne

(17) (Step 7-4)". The reactions in _S’t eps 7-3 and 7-4 proceed under the
sane r eact j(3-Gandhhdr9Nst-28-[ (@8R Holin I ERShipheANY-sloth- 1 BERRREIAVE] ¥ 4-

The conpound represenfed by Fornmula (50) can be prepared by Teduction

of the nittiﬁﬂigtﬁﬁpl-@j‘ropdnez-@gwﬂe,r epresented by Forrmula (48) (Step
7-5). The conprehensive general view of the reduction in Step 7-5 is

found i n 2q0rpt-EhensipheliGdgd)etly [phand f-Groxat 3-phenybe Soditl ydrd - 4H-Q [P, 4-triazol -4-

witten by Richard C. Larock. The hydrazine derivative conpound

r epr esenty®eNKprdpenituylgact@b)idgan be prepared through diazotization of

t he am no 8roup of the congound represented by Fornula (50) and

subsequert{3r@dbéarpplenybt kh3-flugyo-4-Thdmorzhotin dnylydtioyiiphoyyiStsepxor §-dikydro-

t he sanme process as that described in JCS, Transactions, 121, 715-21

(1922); FH-hr4-oageh4-yl-1¥4popayd-yl)ag¢gsmide7s, 1873-6; or US Pat ent

Applicatio 200502 55; .. [01 The conpound represented b

Formul a €1 PR %ﬁﬁé&'g‘i%‘(%‘?x%ﬁeﬂél}}ﬁ%‘é[ﬁi 1JFcReSethaighenlins-

Schene 8: ] [ Fornul 4 ? R5 .8-1RON-R

N-j(Fi n(%#‘??ﬁ%‘#&g’%%gﬁ)“ ﬁéf?&'%ﬁ%g]z'(‘iﬁémla‘?’ le, R2, R3, 4,

5 RFt, 8-3[3-(z’»(-’ch[brol_l)_llﬁlnyl)—alr]?3—'ﬁ’leﬁ{&yzﬁ&-?ﬁ%h&?ﬁ-ggﬁ%ﬁfy2]'phenyl}—5—0x0-1,5-dihydr0-
4H-1,2,4-triazol-4-yl}-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{3-methoxy-4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl phenyl }-
5-0%0-1,5-dihydro-411-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)propyl]phenyl }-5-0x0-1,5-dihydro-4H-1,2 4-
triazol-4-yl}-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)propyl]phenyl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yljacetamide,
2-[3-(3-chlorophenyl}-1-{5-[2-(morpholin-4-yl)propyl]pyridin-2-yl}-5-0x0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{5-[2-(3-0xa-8-azabicyclo[3.2.1Joct-8-yl)propyl]pyridin-2-y1}-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
N-tert-butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(morpholin-4-yl)ethyl]pyridin-2-yl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]acetamide,
N-tert-butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(3-o0xa-8-azabicyclo[3.2.1Joct-8-yl)ethyl|pyridin-
2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-ylJacetamide,
2-[3-(3-methoxyphenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyljphenyl }-5-0x0-



The conpound represented by Fornula (1) can be prepared by a coupling

reacti on between a conpound represented by Formula (51) and a

conpound represented by Fornula (52) (Step 8-1). The reaction in Step

8-1 is performed by common U I mann reaction or Buchwal d-Hartw g

am nation. The corrpr ehensi ve general vi-édw-of the Ul mann reaction is

found in Ley, Thomas, A. W, Angew. Chem Int. Ed., 2003, 42,

5400- 544915%@&953[@@%%%& @ﬁmw-@royd@wyﬁac&ﬁﬁdﬁuchml d- Har twi g

am nation is found .S, @uram A nels, S. L. Buchwal d,

Angew. Chesari-biyl-2Hd-(3Enghox 134.121@Mpholin-4-90k By [Pyridin-2HAT 5VQ. 1 ,5-

Tet r ahedr on Le?lty I:_E19(95 36, ypil’}%g}g) i{ [F Har t w g,w\ng%\;vgy Chemq?q r?\tluxg 13

Ed. Engl d;h)&ﬂ@&H—B,ZtlﬁEﬁé@lc?.@ﬂZcetMﬁb A. R, Buchwald, S. L., Top.

Curr. Chem, 2002, 219, 131; or J.P. WIfe, H Tonori, J. P. Sadighi,

J. Yin, %-tdrt-bBykRyad(8-metho:x@phenyChers;[2404%a-836abickdiof.2.1]oéds- [ 0104]

The conpound represented by Formula (51) can be prepared by the

synt het i G'l)pﬁvl:]ess'dis;%m -§-0x&d Hfedib y&ro-4 10154 -triazoBS-y]acetaiBilee ne 9

[ 0106] (vvherel n, R3, RL and Pr are the sane as above).

The conp@ddd?2 rlﬁgm@s%ﬂhlgwmynﬁbﬂnh&r[a (esBphdimri-phetpydplengt} -§-hro dhdikydro-

reacti on between an acid chloride represented by Fornmula (53) and a

hydr azi néFpt-dreeiegel-byllgNdpoeer-dglgeeapidesd) (step 9-1). The reaction
chl orof orm tol

et ranyardPdRdmetatotosDrerali-ht+ L imerie nvnakati et hesr b oo
fab I d | et hyl

Cenperat dFEGr tﬁ%a«%”lcmf%ﬁ?a?ﬁ&wés rature. The compound

cepr ot sct Gt ot TR TR EEH R ool ST dea (R v ey 2
Formul a (rﬁé)ﬂgw_(g %)mzﬂ crf%ﬂﬁﬁé on conditions for Step 9-2 are

those for a co otection redction described in Protective

Goups i Y gAM-enIGhRESHII-Y - {‘Btptq_’u%katﬁ/ azlabld:clog e-wsﬁ’é%"ﬂ G]%ﬁ/lﬁfrl'-éf-?l}-

G oups in'Organic Synthesis witten b
Wit s. The-ox0NRAIH dfRHES 2atteigzdIN- ﬁqumw Bpdnoflyl)iEYarR@e Pr epared in the
formof a salt of an acid, while it can be préepared in a free form by

t r eat i ng(-)2t[3-(a-dhérephehyd)- - QIR GVdx 4-8pizetsiendl 6. D] oEiog- m)b@ps/ﬁﬁ))rlcﬁﬁul HES.

prepared by a reaction of an isocyanate derivative (57) with t
conpoundoxepSedibpdre et Host, b trinzbb4-(yHBN-(pitpep- 29y Bicetaiide, r eact i on i n St ep
9-3 proceeds in a solvent such as chlorof orm tol uene,

t et r ahy d243-(#-dnorcad-enashorypheny])-or{4d 2B xxarieazehisydof3. af Jomt-Benper at ur e
of near roomtenperature to near the boiling point of the solvent.

'rl'ggc 'f|0 gﬁﬂaﬁfepy%ﬁ@gléni-e&%ﬁ Myﬁr@rﬂ{(%;z :fafgl 63”'2?&9”3??(22?3@9%@

ts)gls i/ g ) 'SO% 3{’ tﬁ Elggm(“g‘)"%g‘?‘jﬂﬁwnﬁhréjf%?‘c@io&ﬁ"i??;‘i&céﬁog 21 oebé abaronyHpyidin-
NN G et WO T o e g L St A b St PR of an
hyar ot o O O B R R Ol o B B s, |
r epr esert i’ %@1@%?%3?2%%5' B Lt R a2, TorPor he
cormoundNrt@I@Jbﬁ@mtBd(abja&etﬁeﬁpﬂeﬂylﬁé%s i {3*30)@&08 afabq@ycgogﬂi 1 ﬂﬁ?ﬁ g 5).

Exanpl es of the am dation reaction usable in Ste

met hod ugjpiepyd|glefaydoai j-snxeonsiansatd-an- ﬁgﬁﬂhazo@ﬂaﬂ}ﬂcgﬁnﬁ&e,t he

dehydr ati on-condensati on agent incl ude

1- et hyl -B{3-B-thetmixhyyrédih2oyi)-0 pid- jRc@tdrphisind-gBethyH p el j05 Jodle-1,5-dihydro-4H-
di cycl ohexyl carbodii m de, diphenyl phosphonyl azi de, and

car bony| 42 #tridzd el-gl)- M(prapzm-%rl)actgammlagmdt such as
1- hydroxybenzotri azol e or hydroxysuccininmde, can also be optionally
used. EX Eﬁp(femeﬁtoxwm@eélcﬂg/ér{‘is@k(@ecma-S -aesbisyeloffs 2 Alast-Srieianlphenyl}-5-

oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yl|-N-(propan-2-yl)acetamide;

(XII) A pharmaceutical composition comprising the 1,2,4-triazolone derivative or



[0110] (wherein, R4, R5, Hal, and L are the sane as above; Ra
represents C s al kyl; and Met represents MgBr, MHCl, or a netal such
as Li). The conpound represented by Formula (62) can be
prepared through Arndt-Eistert reaction of a conpound represented by
Formula (61) (Step 10-1). The overvi ew-dft-t he Arndt-Ei stert reaction
can be found in Chem Ber., 1927, 60, 1364. The conpound represent ed

Py P T BRSSPtk RO By MIASARIML: 0y ) o

proceeds dnhicBve Mlg¥&itntSMh as tetrahydrofuran, 1 4- di oxane, d| et hyl
ether, dii soprop;% ether, or a mixture thereof in the presence of a

r educi ng agent (XUOhAagedp &ﬁfc&ﬁ?réﬂéﬁﬂﬁ@f@%?é‘or@;ﬁrdmé ke ym, ﬁkriﬁbfb‘ﬂg‘den\iatwe
hydri de, at a tenperature of 8C to near room tenperature.

conpound dor@haesepitteilpactprald al(théofaroiitndioemgoad oanE&Hliﬂ%hﬁ;l (Do XT)
the hydroxy group of the conpound represented by Fornula (63) into a

| eavi ng g eopctiGt iepretienBjoramsbdt diendere acticty nlistddr hehizeghitiin Nyl -Beomfesnd
with an amne (17) (Step 10-4). The conpound represented by Formul a
(65) can digesss, Berkirsop'adésdasehHougietox's datrearaiddg dikerdéry bymextgngjonup of

t he conpound represented by Fornmula (63) into al dehyde (Step 10-5)

and subs&gtieginteptinl discase, dmi padicoen. wpilépsanceaehraleinfatqtion, cerelggl ischeBtigp
10-3, Step 10-4, Step 10-5, and Step 10-6 proceed under the same

r eact i on CEGHER £1GR hﬁéd fHggeinflamnmiion, immunesyelgied discassios plopeda. and

b 14 ASRRAALKEL K Tl SRR oent ed by Formil (70) can
S s e T R R
CRARLNC PTG TN SN
eact omgelep 107 proceeds In the presence of NO. G

Step 9- SpERRIPEAGN @R EMBODERAENES IS a reaction of the conpound (a
netal reagent such as a Gignard reagent or an organic |ithium

reagent) [T eFaot@shs RyedRrthibclffBlion Ravi 150 kol RRnS e lniAss.

tetrahydrofuran, 1,4-dioxane, diethyl ether, diisopropyl ether, or a

m xt ur e {0020¢of haterﬁu "helvgen atour'acfats to?a&ﬁldrmem&&ﬁ a4 EhdiirdeciRef aabﬂd;irﬁne atom

[0111] Anong the conpounds represented by Fornula (14), the conpound

represenbedliwliﬂécﬂtwml a (74) can be prepared by the synthetic process

shown in Schene 11: [0112 Formula 17] R2 N--0 (71) NH 1-1 (51)R2

Ra/ c- - N1[0023] 1Tho term3' Cé—sli y&‘?@fere( 03 linege hehranghied[adkayl gjouptiev mgripiodnwirbon

represented by Fornul a E can be epared by i ntroduci ng

et hoxyet BPMSnand FREPlgse %rs%‘aalﬁéemé yosErtl et PERPYL Wprqwl &-butyl, isobutyl,
Stille cross Qu lin reactlo uki - M yaur a

M
O 055 cotir g ety b RERpEsepef neaRaty ol eBrPert St ep 1o 1 1

f th th t
D%h. Theltoambo e re ﬁéﬁgx@@aﬁk by Er T r sy e 2k P e PRl BT
coupl i ngcfc?@p%h{y?,r!:ygfohgpﬁ, or cy%%heptyl.

[0023]) The term "C,.5 alkoxy" refers to a linear or branched alkoxy group having 1 to 5

t

carbon atoms, and examples thereof include methoxy, ethoxy, n-propoxy, isopropoxy, n-
butoxy, isobutoxy, sec-butoxy, tert-butoxy, n-pentyloxy, isopentyloxy, neopentyloxy, and
tert-pentyloxy.

[0024] The term "Cys alkylsulfonyl" refers to a sulfonyl group substituted by "Cy.5 alkyl"
defined above, and examples thereof include methylsulfonyl, ethylsulfonyl, n-propylsulfonyl,

isopropylsulfonyl, n-butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, n-



conpound represented by Fornmula (73) and a conpound represented by
Formula (51) (Step 11-2). The reaction in Step 11-2 proceeds in a

sol vent such as tetrahydrofuran, 1,4-dioxane, N, N-dinethylformam de,

or a mxture thereof, in the presence of an inorganic base such as

sodi um hydr oxi de, potassi um hydroxi de, -Ii7thi um hydr oxi de, bari um

hydr oxi de, or cesium carbonate, at a tenperature of near room

t enper at Weatylulfoaar, isbb@ugl@hﬂfdam, Rebéityhifédie analtveptntyiEiBoseMPOUNd
represented by Fornmula (74) can be produced by induci hg thé conpound
repr esent[eo2y]y Thertatmt &C{Akanodl " aefeny foeslmacbnigantiddnyidacylpreusedvied to 5
such as water, ethanol, isopropyl alcohol, acetonitrile,

t et r ahy dreafhonammsyahl dkareploy thecrofinddie, acetiylyptdpionyd Wt wyl, d@bubtylavaleryl,

m xture thereof, in the presence of an inorganic acid such as

hydr ochl ésavelendi endopivalayk uri c acid, or an organic acid such as

p-tol uenesul foni c acid, nethanesul fonic acid, or canphorsul fonic

aci d, and0¢Zdc(lihederan e Cngalkylentinadethonyh aeferdiorebonybgroup substituted by
Conpr ehensi.ve O gani c Transformations Second Edition, 1999, John

Wley & 3BHRO havigg one ‘fhe sl gronp dgfesd ahone pha sehstifiean and expreplesifercof

al dehyde.c ound jnt.o an al cohol conpound, and exanpl es thereof
i ncl uée F?ﬁﬁ%ﬁ?@%lﬂ&ﬂ%@%@yf&a#%% ISWV’&N'H’@PY H{lrg‘?cﬁfhoﬂﬁlp ohydri de,
A e RN

i nventio ) |- i i r il. ef er.ence anmpl es
el oo ButtiarhinBbnE) AGRGLL RGOl £ Hift B in S B iR R By,
resent | j nodi fied within the scope of the present

anenti ohgaﬁﬁfg?lﬁq%g?g? nce Exanpl es and Exanpl esl,O t he "phage

separ at oo/ MR berky WNATE AlkylainiRBcASEdy P dr & éatxs&gﬁl g%rgn@%ﬁﬁﬁﬁ!ﬁéd by

Phase Separator of Biotage Inc. In purification by c

chr omat ogha BavingSNORd&RIdal bid@igfedéRt N s 0ky1BoRfupd Befintd-aboveNARbstituents, and
Cartridge HP-Si|" of Biotage Inc., or "Chromatorex (registered

t r ademar kyanNiks iereofijrclidel dymethylhtno@edonk!, diethvdsmii®eatbonyl, di(n-
purification by preparative thin-layer chromatography (PTLC), Silica
Cel 60F9pbpyR@mino2arbonyl, difishmop K )asisocsahyl,| ath goeilfylananocunbdiyi, methyl(n-
"reverse-phase colum chronmat ography”, Waters SunFire prep C18 OBD,
5.0 um popyBemjnosgrbanylwaryl mebal(isppopglantivecathoryldescri bed in

Ref erence Exan&les and Exanpl es bel ow were obtained by - 40 -

nmeasur enEI28h The tora BBl BRFREP # MONPENAER 08 bicKRIT Hpmatic strewicle, 3ndvi ECA
600 (600 MHz, JEOL Ltd,), JNM ECA 500 (500 .. JEOL Ltd.), UNITY
NO\/A( 3008%asERie {eobﬂé‘ﬂ‘)&ﬁ ,PﬂFW&z }-na hlél(zwdi@'“ 1200 ( 200) MHz,

Vari an, , « M5 spegtroneter: L -.2010EV (. Shi nadz .

Cor por at I8R5 oFneiegmy B RIRBA e hASEmoL PLPiyes sromatie g esgyhay igchto 9
Exanpl es i r c i gui romat ogr aphy- mas
spect runy ﬂ?ﬁ%\/@@%‘égﬁ%‘gé} % rgg%gsg rﬁ%g ?%&eﬁq?llgl S?%é\?mgﬁ g" %%ﬁegbﬁgpgm’ e sulfur
Condi ti Ofyyrhs 13td th&b S AN tnfenyMeGH tigh LNt
1100 (Ag??eﬁi Tegﬁﬁﬁpﬁg?és,l!ncgi, 8%PLWX$T§%%EP%E é%??ﬂgfﬁﬁ%@$ﬂ4)

4.6 x 5055376 MRt BagolGh ﬁ%@ﬁ%li{l?ﬁ)ridyl, yrimigRlyY, efinol ROIndbIyR inAbeRlGhanyl.
containing 0.I%trifluoroacetic acid,” and Solution B: acetonitrile
cont ai ni [Y30} 194 feirh"votoaRaRhIbErcdGhErated heteroBy et RFdrs tdha Ao BSALMbERN
Al Solution B = 90/10), 0.5 min (Solution A/Solution B = 90/10), 5.5

m n ( Sol sahirated Angabntairdng B [sas? Oh8RYteroGtdn BtlacteSootit niadgd, S0f séhi ad WBlfer
1/99), and 6.3 mn (Solution A/Solution B = 1/99), Flowrate: 1

nmL/ m n, demect thening2&zd ewammpdesdhironi nelndonxcted-8etly axatidiprlayl, iL-@yirpAdingl)
(ESI'); Condition 2-1 Instrunent: Agilent 2900 and Agilent 6150,

Col umm: Maerediso, AcpipetigylCSpirendyl, 1-prpgsaginylipompholin-45¢, merpholin-3-yl,
Solvent: Solution A: water containing 0.1%form c acid, and Sol ution
B: acet ofiqmqrpolinhivhithioryprpholios 3k afe@andrd; Légxaresn-4-g. sdazocan-1-yl.

[0031] The term "4- to 8-membered saturated or unsaturated heterocycle containing one or

more nitrogen, oxygen, or sulfur atoms in the ring" refers to, for example, oxetan-3-yl,



- 41,- Instrunent, columm, and solvent are the same as those in
Condition 2-1, Gradient and flowrate: 0.8 nib/mn for O mn (Solution
Al Solution B = 95/5), 1.20 mn (Solution A/ Solution B = 50/50), and
1.0 mMb/mn for 1.38 mn (Solution A/ Solution B=3/97), and Detection:
254 nm I n Reference Exanpl es andgExanpl es, optical isoners
were neasured under the follow ng conditions: Instrument: HPLC system

o T
PSSP TR, ARAEAAIRLEY, OBy 0L LARSIe AR

In Refergp les; | &5 weye Ry
ot PSS AT ) PR TS U o

[0117] Teqns and reagent names in Exanples are denoted by the
foll om ng abbreviations: Brine (saturated brine), MeOH

(et hanol[9Q32Yy 304 téranty4lrto smemBaes batitatdd drameturakRURerd RIS HhétMogether
carbonate), Na2CO3 (sodi um carbonate), Na7SO4 (anhydrous 'sodi um

sul f at e) wittathi©aBjof{rsnglhitmgbi atarbamaipeipnalNacdtdisindiontohyndenitrdgdn, okfddn, or
(pot assi um hydroxi de), HO (hydrochloric acid), |PE (diisopropyl

et her), FHfur(aensdhypdditbu tathe adjoifing hittdgdn aenhyh flerimtireers,to Egldhp such as
(diethyl ether), EtOH (ethanol), NHACH (25 to 28% aqueous anmoni a),

Et 0Ac ( eersfidingd eilal-pyrrolahimiiapipetition.of-pipajazinpvBrphioline ¢y thismiot pholid el yi,

MeCN (acetonitrile), n-Hexane (n-hexane), Et3N (triet hXI amne),

i Pr7NEt  EERPREDpYlo pyd-eXargPaty)azoma¢ pih 8)udihydropyridin-1(2H)-yl, 1,4-diazepan-1-

by abens o PDas P S RORINIR bEs 1 amet hvi uronfum

? E?f‘éhﬁ;i@? ﬁ@ﬁ? &%}'ﬁ?@ﬁg&%&% ?‘%%%_gﬁf‘%%%éé@géa’a%%@e? Bsirhets atom

(3 hovdy okt o, { A LBRKEY o0t St ARRE Wekone b spptyieps stfyicne,
bl aoonnt etdieiichPRtHRNA B A Ay o R BORah A e

di met hyl pRBAPPTRPHhoal Mﬂemlfé?ed%ﬂfré}%@ ?fe):floliés‘a&ﬂratem%ro@g&e havin%fa Cys

(1- hydr oxybenzotri azol e nonohydrat e), (cesium car bonat e

PdC12( PPhigyéné Ef(ﬁl()tdféﬁghﬂﬂﬁé pho aphidie Ladbh 2 lihd ri%("crgfef’d’ foG&ring wheh is
NaBH4 (sodi um borohydride). Synthesis of Reference anple P-Al"

(3- Chl or bpheByth¢rhbered saetate @ainshti@leliletdrborratotmddlogbther with 1Hk3djoMing
aqueous 2 nol/L NaOH solution (24 nL) was added to a sol ution of

et hyl ( 3nitropéroatophaenydpliboxt) amétising o oNMogy nitmgdiiek MedHox il fly atpds, in
m.) in an ice bath, followed by stirring at roomtenperature

over ni ghaddititietodbe gdpiningritrgpet itbnetn B¢ finghdefined abiove dng hasssGr.eqlkdoa:
an aqueous 3 nol/L HCL solution was added thereto in an ice bath. The
preci pi t gPEdnkiEg, tyoyiidersn) qashaneiomp iny the ringy andrexemplasdheteaiiiaciude §-¢
compound (2,0 | orl ess sol.id). )

P az(aglcy((:)lo%zﬁ?oct-&ﬁ%trolaslnyﬂ,%)-oxa—?)-azablcyclo[3.2.1]oct-3-y1, and 3-oxa-8-
azabicyclo[3.2.1]oct-8-yl. Examples of the 8-azabicyclo[3.2.1]oct-8-yl having a hydroxy
substituent include 3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl.

The term "a 5- or 6-membered saturated heterocycle formed together with the
adjoining nitrogen atom and optionally containing one or more nitrogen, oxygen, or sulfur
atoms, in addition to the adjoining nitrogen atom, in the ring (the 5- or 6-membered saturated
heterocycle optionally has a C;.s alkylene group crosslinking two different carbon atoms in
the ring)" refers to a group such as 1-pyrrolidinyl, piperidino, 1-piperazinyl, morpholin-4-yl,

thiomorpholin-4-yl, 8-azabicyclo[3.2.1]oct-8-yl (tropinyl), 8-oxa-3-azabicyclo{3.2.1]oct-3-yl,



M5 (ESI neg.) mz: 183 ([MH ). The foll ow ng conpound was

synt hesi zed as in Reference Exanple P-Al. Reference Exanple P-A2:
(3-Chl oro-4-fl uorophenyl ) (oxo)acetic acid [Synthesis from et hyl
(3-chl oro-4-fluorophenyl)(oxo)acetate] [0120] [Formula 19] 0 [0121]
Synt hesi s of Reference Exanple P-A3: (3-18et hoxyphenyl) (oxo)acetic
acid - 43 - [Fornula 20] [0123] A pyridine solution (27 n)

cont ai ni 1-(3s neLh | ).ef hanone (8.00 g) and sel eni um di oxi de
(8.87 g) rt&/gso sat35|; E?Jebé&gﬁg%ﬁﬁﬁﬁghz tenperature of 100C for 4 hours.

(regi stored O auanrty o prgn e Rt TReinob Bl CRHAT o™ bhfrisine
by washi ng-sehhitéii afd Hﬁﬁ’é’éﬂ% cﬁ?!a‘f T%ﬁ s bﬁtgl?gggépﬁoﬁg,i ig%d@l%gn% YieNd

wi th Na2SO4.” The sol vent wa st reduced pressure to

yi el d t hed{diiihg n@RIgeR ditkn, (iA Ohrith (18 8¥nc3Bekdh) sandYied E&Erd&?ﬂe)opfféﬂa:llg:ﬂ? a

([MI-1]). The foll'owi ng conpounds were synthesized as in Reference

Exanpl e R;A3ikyRefeqirens erobsl ik getwid-different carbon atoms in the ring)" refers to a group
(4- Fl uor o- 3- net hoxyphenyl ) (oxo) acetic acid [Synthesis from

1- (4- f | uench &-piptriingy, phaphibliethartaepidy0bP3tD. 1]dop8mll(BoFih}i),B-bl25] M5
(EST neg.) mz: 197 ([1\4-H ). Reference Exanple P-AS:
( 3- Cyanophangic)d[d:20)]actel-Fk; oadickajiSymbivgsloEs. 2.1 fet-8-vdcet yl benzonitril e]
[0126] [ Fornula 22] [0127] Reference Exanple P-A6:
( 3- Fl uor 6¥shy Mpe sto) henylencoictery @yrgrhes bushfas dyd-phenylene, 1,3-phenylene, or
1-(3-fl ucl),r4c_)§hhe%r)} elnéet hanone] - 44 - [Formula 23]
[0036] The term "6-membered heteroarylene" refers to a group such as 2,3-pyridinediyl,
2,4-pyridinediyl, 2,5-pyridinediyl, 2,6-pyridinediyl, 3,5-pyridinediyl, or 2,5-pyrimidinediyl.
[0037] In the present invention, R is preferably Cy s alkyl and more preferably isopropyl or
tert-butyl.
[0038] In the present invention, R” is preferably a hydrogen atom.
[0039] In the present invention, R* is preferably pheny! or pyridyl (the phenyl ot pyridyl is
optionally substituted by one or two groups selected from the group consisting of Cy_s alkyl,
C1.5 alkoxy, halogen atoms, cyano, hydroxy, trifluoromethyl, difluoromethoxy,
triflucromethoxy, and C;.s alkylsulfonyl).
[0040] More preferably, R* is phenyl (the phenyl is optionally substituted by one or two
groups selected from Cys alkyl, Cy5 alkoxy, halogen atoms, cyano, hydroxy, triflucromethyl,
difluoromethoxy, trifluoromethoxy, and Cy.s alkylsulfonyl) or pyridyl (the pyridyl is
optionally substituted by one or two groups selected from Cy.s alkyl, Cy.5 alkoxy, halogen
atoms, cyano, hydroxy, trifluoromethyl, difluoromethoxy, and trifluoromethoxy).
[0041] More preferably, R is phenyl (the phenyl is optionaily substituted by one or two
groups selected from C,;_s alkoxy, chlorine atoms, fluorine atoms, cyano, and Cy.s
alkylsulfonyl) or pyridyl (the pyridyl is optionally substituted by Cy.s alkoxy).
[0042] More preferably, R? is a group represented by Formula (5), (6), (7), (8), (9), (10),

(11), (12), or (13). Most preferably, R’ is a group represented by Formula (5), (6), (7), (8),



0 OH.0 [0129] Reference Exanple P-A7:

(2- Brono- 5-chl orophenyl ) (oxo)acetic acid [Synthesis from

1- (2- br ono- 5- chl or ophenypet hanone] [0130] [ Fornul a 24]

Synt hesi s of Reference Exanple P-Bl: 2-Chloro-5-hydrazinyl pyridine

hydrochl ori de [0132] [Forrula 25] H2NeN2HCI ci [0133] An aqueous

sodiumnitrite solution (3.49 g of sodiumnitrite in 12.5 nL of

water) was gLopmﬁse added to a solution of 6-chloropyridine-3-anm ne

(5.00 9) |£ ydrochloric acid (77 8 nL) over 10 m nutes (such that

t he tenqug&ﬂrquﬁgﬁag t exceed -20C) under dry ice-acetone coollng

(-20 to -4 CD followed by stjrri p unde the game_co dltlQp

hour. A . e |n»hy- OCRO% | ca

m.) was drop dded t | O over i nutes, f owed by s |rr

at appr oxi mat : Feci pitaged~salid was ¢ cted

by filtration shed wt ter and hexane) and_was vacuun1dr|ed

at 40C to yiel Tﬂhe tltlquﬁﬁpound (dGAS g, bromn(gbkjd) VS (

pos.) ink: F144 ([ MEH ) Synt\agsi s of Ref er atagg] Exanpl e P—CI

242- ( 4- Br onoptfehydydr ax ﬁﬁénel(3> - eny pgha xZid -45

- [0134] [Fo a 26] Br [0135]f|Congentrat ed hy hlPori c

acid (0.4 m)~znd a susp-~ und (3.00 g)~prEpared in

Ref erence Exanple P-Al in ter (10 ) e sequenti al | dded to a

suspensi on ofq?h bronnphe tﬁ)hydra2|ne A¥EXOchloride (3. ég?

water (1 u :
( 1poHa) %tHe%E@eh?fﬁpgﬁtﬁ}n ASis fc%ljaﬂ‘}ﬁﬂll @at% g%ﬁ&fﬂgdl Rlor ﬁyﬁtg)@nechyl

The solid in"the system was cofl Iec ed b to yréld
title coymeyphehyiénelfyGdiny@all ana §ﬁhmm)jnedm‘> akdESPtidABRy dublifiteddRlone3IR Iwo

aM F1]). The fol | owi ng conpounds wer e syntheS|zed as in Reference
Exanpl e Brddps selected froRelido@nceorxapCes Bk62).
2-[2- (4-Bronophenyl ) hydrazi nyl i dene] (3- cyanophenyl) et hanoic acid
( Synt hesi{@046i oniepmfmbky, Bxisapr@ipReprSsand if Fotmubah@Ayl)) (2yEt)ad-pel),
hydrochlorldeg 013@1 [ Formula 27] HO .O Br

(2-Me2), (3), or (4). Most preferably, A is a group represented by Formula (2) or (3).

[0046] [Formula 6]

z.s -sb oy z@ —sd;ﬂe

(2-F1) (2-F2) (2-Me1) (2-Me2)
N= =N
-3@%— H)E
(3) (4)

[0047} In the present invention, X is preferably a single bond.

[0048] In the present invention, R® is preferably a hydrogen atom or a methyl group.
[0049] In the present invention, n is preferably 1.

[0050] In the present invention, R* and R® preferably, together with the adjoining nitrogen
atom, form a 4- to 8-membered saturated or unsaturated heterocycle optionally containing
one or more nitrogen, oxygen, or sulfur atoms, in addition to the adjoining nitrogen atom, in
the ring (the 4- to 8-membered saturated or unsaturated heterocycle is optionally substituted

by one or two groups selected from the group consisting of hydroxy, Ci.s alky! (the C;s alkyl



[0137] M5 (ESI neg.) miz: 342, 344 ([MH). Ref erence Exanpl e
P- C3: 243-Chl orophenyl)[ 2- (4- net hoxyphenyl ) hydrazi nyl i dene] et hanoic
acid (Synthesis from Reference Exanple P-Al and

(4- met hoxyphenyl ) hydrazi ne hydrochl oride) [0138] [Formula 28] HO O
C,N - 46 - [0139] M5 (ESI neg.) mz:-2303 ([MH). Ref er ence
Exampl e P-C4: 212-(5-Bronopyridin-2-yl)hydrazinyli dene] (3-

" OBl S 6 UGS AT 1SS PR o

ESI

5 B e iy A
S .

PBD) | %?’?9?5%1 B RE °§T‘F"5?§‘ﬁﬁkf)r%“”<°§§f*e 0 Bl Fieing) or

([M-H) . form 2- oxa@i‘ﬁﬁﬁﬁiﬂq 3pxpiBle. PafeRe preferably, R andR together with tléc

242- (4- Bronophenyl ) hydr azi nyl i denek3- rret hoxyphenyl ) et hahoi ¢ aci

( Synt hesiagjdiniagnieieen e ExaaBL 6r Enfsintiél {afuraod GBRRRSAN o bHMﬁ’dI%ZI ne
hydrochl ori de) [0144] [Fornula 31] Br [0145] Reference Exanple

212- ( 4- Bronminieggie) drymo@zitiydengdeneied, drl sulftioat8ms R tabdxipp he e Bajdigngi c

acid (Synthesis from Reference Exanple P-A4 and (4-
nitrogen atom, in the ring (the 5- or 6-membered saturated heterocycle is optionally
substituted by one or two groups selected from the group consisting of hydroxy and C;.s
alkyl, or the 5- or 6-membered saturated heterocycle optionally has a Cy.s alkylene group
crosslinking two different carbon atoms in the ring) or form 2-oxa-6-azaspiro[3.3]hept-6-yl.
More preferably, R* and R’, together with the adjoining nitrogen atom, form a 6-membered
saturated heterocycle optionally containing one or more oxygen atoms, in addition to the
adjoining nitrogen atom, in the ring (the 6-membered saturated heterocycle is optionally
substituted by one or two hydroxy, or the 6-membered saturated heterocycle optionally has a
C1s alkylene group crosslinking two different carbon atoms in the ring) or form 2-oxa-6-
azaspiro[3.3}hept-6-yl. Most preferred examples of the ring formed by R* and R together
with the adjoining nitrogen atom include 1-pyrrolidinyl, piperidino (here, 1-pyrrolidinyl and
piperidino are optionally substituted by one 6r two hydroxy), morpholin-4-yl (here, the
morpholinyl group is optionally substituted by one or two Cy.s alkyl groups, and the
morpholin-4-yl can be, for example, 3-methylmorpholin-4-yl), 1,4-oxazepan-4-yl,
thiomorpholin-4-yl, 8-azabicyclo[3.2.1]oct-8-yl (tropinyl), 3-hydroxy-8-azabicyclo[3.2.1]oct-
8-yl, 8-oxa-3-azabicyclo[3.2.1]oct-3-yl, 3-oxa-8-azabicyclo[3.2.1]oct-8-yl, 2-0xa-6-
azaspiro[3.3]hept-6-yl, and 7-oxa-2-azaspiro[3.5]non-2-yl.
[0051] 1,2,4-Triazolone derivatives represented by Formulae (1A) and (1a) or
pharmaceutically acceptable salts thereof show high safety. The safety was confirmed by
various safety tests such as a cytochrome P450 (CYP) activity inhibition test, a CYP
metabolism-dependent inhibition test, a covalent bonding test, a trapping test, a hERG test, a

cytotoxicity test, a phototoxicity test, a single-dose safety test, and a repeated-dose safety



br onophenyl ) hydrazi ne hydrochl oride) [0146] [Formula 32] HO O N
N''  Br [0147] M5 (ESI neg.) mz: 365, 367 ([ M HD. Ref erence
Exanpl e P-C8:

212- (5- Bronmopyri di n- 2- yphydr azi nyl i denel(4-fl uor 03- net hoxyphenypet han

oic acid
hydr azi n

(Synthesis from Ref erence Exanpbe P-A4 and 5-br ono- 2-
yl pyridine) [0148] [Formula 33] HO O ,N Br [0149] M5 (ESI

pos.) n 7,368, 370 ([MH"). Ref erence Exanpl e P-C9:
212- (4- Bronophenyphydr azi nyl i denel(3-chl oro-4- fl uorophenypet hanoic

acid (Sy
br onophe
0 C,N

242- (5- Bronopyri di n- 2- yphydr azi nyl i denek3= chl or 04-f I

ic acid
hydr azi n

[ f P- w4 = o .
I, PR R St
Bieids Oskef las Beheiens® hba@@Rlofic B8l Bydrobromic acid, LPhOS horic acid, and nitric
or ophenyl ) et hano

(aBMnkd1gskish breaficRefde kesicR BrARRICR, Biffidbrédtdii®adil O¥Rriacid, oxalic acid,
yl pyridine) [0152]

lactic acid, tartaric acid, fumaric acid, maleic acid, citric acid, benzenesulfonic acid,
methanesulfonic acid, p-toluenesulfonic acid, benzoic acid, camphorsulfonic acid,
ethanesulfonic acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid, malic
acid, malonic acid, mandelic acid, galactaric acid, and naphthalene-2-sulfonic acid; salts with
one or more metal ions such as lithium, sodium, potassium, calcium, magnesium, zinc, and
aluminum ions; and salts with amines such as ammonia, arginine, lysine, piperazine, choline,
diethylamine, 4-phenylcyclohexylamine, 2-aminoethanol, and benzathine.

[0053] The compound of the present invention can be also present in the form of a solvate.
From the aspect of applicability as medicine, the compound may be present in the form of a
hydrate.

{0054] The compound of the present invention includes its enantiomers, diastercomers,
equilibrium compounds, mixtures thereof at any proportion, and racernic mixtures.

[0055] The compound of the present invention can be formulated into a pharmaceutical
preparation together with one or more pharmaceutically acceptable carriers, excipients, or
diluents. Examples of the carrier, excipient, and diluent include water, lactose, dextrose,
fructose, sucrose, sorbitol, mannitol, polyethylene glycol, propylene glycol, starch, gum,
gelatin, alginate, calcium silicate, calcium phosphate, cellulose, water syrup, methylcellulose,
polyvinylpyrrolidone, alkyl parahydroxybenzosorbate, talc, magnesium stearate, stearic acid,
glycerine, and various oils such as sesame oil, olive oil, and soybean oil.

[0056] The above-mentioned carrier, excipient, or diluent is optionally mixed with
commonly used additives, such as an bulking agent, a binder, a disintegrant, a pH adjuster, or
a solubilizer, and can be prepared in the form of oral or parenteral agents, such as tablets,
pills, capsules, granules, powder, liquid, emulsion, suspension, ointment, injection, or

patches, by common preparation technology. The compound of the present invention can



- 48.- [Formula 35] HOC Br [0153] Reference Exanple P-CI:

242- (5- Bronmopyri di n- 2- yChydr azi nyl i dene] (3- net hoxyphenyl ) et hanoi c
acid (Synthesis from Reference Exanple P-A3 and 5-brono- 2-

hydr azi nyl pyri dine) [0154] [Fornula 36] HO O N Br [0155] Ms (ESI
pos.) mz: 350, 352 ([M41]). SyntBesi s of Reference Exanple
P-Dl1: 2-(4-Bronophenyl)-5-(3-chl orophenyl)-

o D bkt AR R S
prepar ed seferRehBELHRGRIalX ?T‘Hé 8oRgChar BE ép%géig%}?elfr 9{%95@&-21%#29{31% éﬁf for example,

ni trogen atnosphere, followed by stirri room tenp 0 glve
a sol uti qRe typPBAHeXideabd o BiREeatddRd thd8see tRightNEld s e pBinstdifiRe MARat,
gradually heated with stirring, followed by reflux”for 8 hours. After
cool i ng, [605"Aqusduscoki¥oukDidf tr! pitdednNingddnbic wadoRAAekE RyRirdded, fluorine,
reaction solution, followed by stirring at roomtenperature Tor a

whi | e. Therbengeitrioged, axggenand sidfuaeths maybe cpiend wathaddibisdopeddratibie
acid was added to the aqueous layer in an ice bath. The precipitated
sol i d wagsatepes dhrreaf. byhesd labeled compannyis etedistfug foi ¢daenple fpanedbdlit. &2

g, colorless solid). - 49 - M5 (ESI neg.) nmz: 348, 350 ([MHr).

The fol | Phrmicebinpbesiady aeisdigpds dlestenters as biokogiesd endysie Exanpl e

P-Dl. Reference Exanple P-D2: ) )

341-(4- BI{MhQHQ H%D%Qwhspmswdg@nmpp ¢apbgyproduced, for example, in accordance
triazol - 3-yl ben(yyé;ilgﬁgg¥nthesis from Ref erence Exanple P-C2)
[0158] [ K4 F&““é&] owp * MB (EST neg.) miz: 339, 341 ([MH).
Referencg ﬁ]‘ e P-D3: 1 .

5- (3- Chl ‘?d?é etJF FOBPRIRd RepTrsRlsrhRndayuwa L) fn b pesiucad by the syntlistis precess

one (Syntsmﬁﬁlégh%mc@gf erence Exanple P-C3) [0160] [Fornula 39]

[0060] [Formula 7]

2 R
J !
~N.__o R 0
R! o . o R
TN A oy 1-1 TNJ( I
N X" o s N x t
Ra)-\‘NJ R3 N
15
(14 {15}
H“
1-3 HN 12
R* R?
R N R (17)
| i |
R TO N R TO A
1-4
)N;[( xﬂn_\(o S e N\J('N XW(N_Rq
3 N HB N Rs
(16) ™
Scheme 1

[0061] (wherein, R, Rz, R? , R4, R® , R% A, X, and n are the same as above; and L represents
a leaving group such as a p-toluenesulfonyloxy group, a methanesulfonyloxy group, or a
halogen atom).

The compound represented by Formula (1) can be prepared by conversion of the
hydroxy group of a compound represented by Formula (14) into a common leaving group

(Step 1-1) and reaction of the leaving group with a corresponding amine (17) (Step 1-2).



0 01. [0161] M5 (ESI pos.) mz: 324 ([ MtNa]). Ref er ence
Exampl e P-D4: 2-(5-Bronmopyridin-2-y1)-5-(3-chlorophenyl)-2, 4-

di hydro-3H1, 2, 4-triazol -3-one (Synthesis from Reference Exanpl e
P-C4) [0162] [Formula 40] O Jcia_/ Br [0163] Ms (ESI pos.) mz:. 351,
353 ([MtH] ). Reference Exanple P-D5: -24-

5- (3- Chl or ophenyl)-2-(6-chloropyridin-3-y1)-2,4- - 50 -

G By St Seaek Ryones( IBEIERAR LERR SELAVEREN B R, |

ZRG]E ir g Pg Sr;éllgﬁfeﬁgglil)? 65301(;}%13#8? hlggl(lygtﬁ%nn >Ilnf)tlzanesulfgn?%lat 3Hp1togjeﬂcsulfomzrla ioré o

ne (Synthesés frempRafatenafofmeoRlifIRehelhBd 86 LisihEesBYh tthehioflde and
triphenylphosphine, a method of using thionyl chloride or phosphorus oxychloride, and a
method of introducing a leaving group using p-toluenesulfonyl chloride or the like and
substituting the leaving group by lithium chloride or any other reagent. These reactions can
be performed using a solvent such as tetrahydrofuran, dioxane, dichloromethane, chloroform,
N,N-dimethylformamide, or a mixture thereof at -50 to 100°C.
[0063] Examples of the bromination include 2 method of using carbon tetrabromide and
triphenylphosphine. This reaction can be performed in a solvent such as tetrahydrofuran,
dioxane, dichloromethane, chloroform, N,N-dimethylformamide, or a mixture thereof at -50
to 50°C.
[0064] Examples of the iodination include a method of using iodine, triphenylphosphine,
and imidazole. This reaction can be performed using a solvent such as tetrahydrofuran,
dioxane, dichloromethane, chloroform, N,N-dimethylformamide, or 2 mixture thereof at a
temperature of -50 to 100°C.
[0065] The methanesulfonylation and the p-toluenesulfonylation can be performed using,
for example, methanesulfonyl chloride and p-toluenesulfonyl chloride, respectively. These-
reactions may be performed in the presence of an appropriate base. Examples of the base
include organic amines such as triethylamine and diisopropylethylamine; and inorganic bases
such as potassinm carbonate. The reactions can be performed in a reaction solvent such as
N,N-dimethylformamide, tetrahydrofuran, dioxane, dichloromethane, chloroform, 1,2-
dichloroethane, or a mixture thereof at a temperature of -50 to 50°C.
[0066] The reaction in Step 1-2 proceeds in the absence of solvent, or in a solvent such as
tetrahydrofuran, acetonitrile, N,N-dimethylformamide, dimethyl sufoxide, ethanol, isopropyl
alcohol, or a mixture thereof at a temperature of room temperature to near the boiling point of
the solvent. The reaction more smoothly proceeds in the presence of sodium iodide or

potassium iodide, in addition to an inorganic base, such as potassium carbonate or cesium



[0167] M5 (EST pos.) miz: 346, 348 ([ MtHr). Ref erence Exanpl e
P-D7: 2-(4-Bronophenyl)-5-(4-fluoro-3-nethoxyphenyl)-2, 4-

di hydro-3H1, 2, 4-triazol -3-one (Synthesis from Reference Exanpl e
P-C7) [0168] [Formula 43] [0169] M5 (ESI neg.) mlz: 362, 364 ([MH).
Ref erence Exanple P-D8: 2-(5-Bronopyri didd-2-y1)-5-(4-fl uoro-3-

met hoxypheny1l) -2, 4-di hydro-3H 1, 2, 4-tri azol -3-one (Synthesis from

Ref : ~Blis . : ES
pos. ) SCArS AR, B i Bie BulOluctras by BN Sildrap B gt (

2- (4- Br onopbENY e Sontpbu@l réresedte by RRARNY | artbeprepared through
di hydro-3 ?7,9]2, 4-tri azol -S%ne (Sy%esi sr‘(ﬁom I%gl%g?aer%ce fI’E%(’gar%)lmémn

P- C9) [ O0lok2datiohas wbherdtht hQdroky Afclp dfQldgipolvl {dpfiseined by Fat&ula 386 into a

368 ([MH-). Ref erence Exanpl e P-D10:

2- (/5- Br onaphomiytigmoug {$iep-183)(ddd abduetive dmfration eptheinyotjesponding amine (17) (Step 1-

2,4-di hydro-3H 1, 2,4-triazol -3-one (Synthesis from Ref erence Exanpl e

P-Cl0) [G%74] [Fornula 46] O [0175] M5 (EST pos.) mlz: 369, 371

([ M¥Hr) . Ref erence Exanple P-Dil: ]

2- (5- Bronopyr i dih¢-oxidatipn3zeqcgonsn hisrylphean/tie) pezfogmed using chromic acid such as

di hydro-3H 1,2, 4-triazol -3-one (Synthesis from Reference Exanple

P-Cl11) | (pylpd]n}um chlorochromate or pyridinium dichromate in a reaction solvent such as
dichloromethane or chloroform at a reaction temperature of 0°C to near the boiling point of
the reaction solvent.
[0068] In addition, the oxidation reaction can be performed using, for example, a Dess-
Martin reagent (1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one) in a reaction
solvent such as dichloromethane or chloroform at a reaction temperature of 0 to 40°C.
[0069] In another example, the oxidation reaction can be performed using, for example,
IBX (1-hydroxy-1,2-benziodoxol-3(1H)-one 1-oxide) in a reaction solvent, such as dimethyl
sufoxide, by further diluting with a solvent not participating in the reaction, such as
tetrahydrofuran, dichloromethane, or chloroform, at a reaction temperature of 0 to 40°C.
[0070] In addition to the above-described methods, the oxidation reaction may be
performed by any method that can oxidize alcohol into carbonyl, such as a reaction of
dimethyl sufoxide with an activating reagent (e.g., oxalyl chloride, N-chlorosuccinimide, or
dicyclohexyl carbodiimide) or oxidation using tetra-n-propylammonium perruthenate (VII)
and N-methylmorpholine oxide. The comprehensive general view of the oxidation reaction
can be found in Richard C. Larock, Comprehensive Organic Transformation, WILEY-VCH,
1999, 604,
[0071] The reductive amination in Step 1-4 is achieved through a reaction between carbonyl
(16) and a corresponding amine (17) to generate an imine derivative and reduction with a
reducing agent such as sodium triacetoxyborohydride. The reaction proceeds in an inert

solvent such as methanol, ethanol, tetrahydrofuran, dichloromethane, chloroform, or a

mixture thereof at a temperature of -70°C to room temperature. The reaction can be also



- 52.- [Fornmula 47] [0177] M5 (ESI pos.) mz: 347 ([MH]).

Synt hesis of Reference Exanple P-El:

211- (4- BronophenyO- 3- ( 3- chl or ophenyl) -

5-o0x0-1, 5-di hydro-4H1, 2, 4-tri azol -4-yl1] - N- (propan- 2- yCacet anm de
[0178] [ Fornul a 48] r N14 Or 0 d [0179k-K2CO3 (3.87 g) and

2- br ono- N-(propan -yl )acetam de (3.78 g) were added to a suspensi on

(()I;ot EE) C és‘kgg,zfogl )%a%pgéaa;lf}%r#%%ﬁg g/gt%% S(r%a c&rag pa acgﬁla @Odarbon or

1.5 hour %j{[}@ The

preci pi t?tdtngleh {sg rofj 0! s? Hgso c}é@%tﬁ Eéﬁ&g&)@?gﬁd#g@%on Hd‘% 21?38{119?1

conpound dyandHdréhydeigbor | ess solid). MS (ESI pos.) n12 449, 451
([M+H] ). The fol I ow ng conpounds were synthesized as in Reference
Exanpl e Ro@#2] Reheseneeompatimdsareprebehited by Formula (14), the compound represen
211-(4- BrITormghenyl)gBB (B%anophgﬁyl) 5- %xo 1, ( ) P presented by
di hydr o- Hdrthpd, (25} candmoiroducéd oy hhd Wuﬂ&ﬁﬂp?oc&éks)@@%&msdﬁelﬁ&lm hesi s
from Ref erence Exanple P-D2 and 2-brono- N (propan-2-yl)acetam de)
[0180] [[0O®1] [F&fESE] pos.) mlz: 462, 464 ([ M+Nar). Ref erence
Exanpl e P-E3: 213-(3-Chl orophenyl)- 1- (4 nmet hoxypheny1) - 5- 0xo- 1, 5g

di hydro-4H1, 2, 4-tri azol -4-y11- N- (propan-2-yl)acet am de (Synt hes s
from Ref erence Exanpl e P-D3 and 2- brom) N- (propan-2-yl ) acet am dg)‘(

[0182] [ Fogdrupa 50] Or 0 C EO183] N5 (ESI, pos.) <5r12 401 Hal
([MH) . Refue anExiripJ,e P EHai 22
211- (5- Br ogopgri ditfi- 2 - 2>y1) - 3-(3-chlr r 8phemy1) - 5- oxol 5»,.8@“6‘ 4H1, 2,

4-triazol - 411;51] N-(pr@_;pén 2-yl)acet amgsje ( Synt hesi & frg Ref er ence
Exanpl e P-D4 > and 2-brono- N (pr opan 2- ypacet am de) [0184?n [ Formul a 51]

|
n"NT n"
A

f 2'5 RMT OH
w2 o 2 e

23) 25}
Scheme 2

[0074] (wherein, Rl, Rz, R3, and A are the same as above; and Hal represents a halogen
atom).

The compound represented by Formula (20) can be prepared by a reaction of
ketocarboxylic acid (18) with a hydrazine derivative (19) under an acidic condition (Step 2-
1). The reaction in Step 2-1 proceeds in a solvent such as water, ethanol, isopropyl alcohol,
acetonitrile, tetrahydrofuran, N,N-dimethylformamide, or dimethyl sufoxide or mixture
thereof, in the presence of an inorganic acid such as hydrochloric acid or sulfuric acid or an
organic acid such as p-toluenesulfonic acid, methanesulfonic acid, or camphorsulfonic acid.
[0075] The compound represented by Formula (21) can be prepared by a Curtius
rearrangement reaction of the compound represented by Formula (20) (Step 2-2). The
Curtius rearrangement reaction in this step proceeds by the use of diphenylphosphonyl azide

{DPPA) in a solvent such as toluene, tetrahydrofuran, acetonitrile, or a mixture thereof, in the



NreN.O O - 54 - [0185] MS (ESI pos.) mz: 450, 452 ([ MH]).

Ref erence Exanpl e P-E5:

213- (3- Chl orophenyl) - 1- (6-chl or opyri di n- 3-y1) - 5- oxol, 5-di hydro-4H 1, 2
,4-triazol-4-y1l]-N-(propan-2-yl)acetam de (Synthesis from Reference
Exanpl e P-D5 and 2- bronp- N- (propan- 2-yl-Ydcet am de) [0186] [ Formul a
52] [0187] M5 (ESI pos.) mz: 406 ([ MtH]). Ref er ence

Exanpl e B a.l'%q )g&g@

di hydr o- f%@ilcegéfia %érble E{%o - %préﬁggﬁg% &% F(r@é;%flﬁ%éhenswe
from Ref g eRBGPyENATIhE CRrthg r@aﬂfﬁn eﬁéﬁ%c’ﬁbﬁﬁ’ﬁ&ﬂﬁ&‘u?@y&ﬂ 61@&% 6@5@% 297-
[0188] [Fornula 53] Nr.14 0 [0189] Ms (ESI pos.)

([ MtHr) . 368 and TeReh&irex a9 7HcRL $1-P1 H7:

241- (4- Bronmophenyl) - 3- (4-f 1 uor o- 3- net hoxypheny1) -

5- ox0- 1, §0@Tdjy dite-cbhpbuid ﬂeptersem@by@omﬁmamai)pfaﬁma@r@amat@%mnngehe
(Synt he5| s from Reference Exanple P-D7 and

2- br onp- Nofnpropdrepfesyhtpdbe Farmule )\ 21)04i604 separdidy prdpacsdnilikd halide {221 Hil]
M5 (ESI pos.) mz: 463, 465 ([ MrHr). Ref erence Exanpl e P-ES8:
241- ( 5- Brsolvepyauchy amtegra%;;{@mﬁm(m-l\f Nubtmethglformamide, dimethyl sulfoxide, acetonitrile, or
met hoxypheny1l) - 5- oxo- 1, 5-di hydro-4F1-1, 2, 4-tri azol -4-y1] - N- ( pr opan- 2-
ypacet amadeiX{usy Hereosi @ the presiRse of am oI E@uimbsise SKCIDS petagsium carbonate, cesium
2- br ono- N- ( pr opan- 2- yl)acet am de) [0192] [FOHTU| a 55] NieN O 0 [0193]
|vs (EST FEdOyatgy or sodigyhydrsls, ¢apmaupanic base such ppdigsopripalethylamping, #62E£9;

h| 4-f |
oxo- 1. 5- GG BIEA 03, PRl 06 AR T 2 of b S )
Synt h Ref
(2- b omo- (VA opbheam P St Rrie] of BTG (¥4 eapbapigred by ntoducing

ethylene into the compound represented by Formula (23) by a Migita-Kosugi-Stille cross

coupling reaction or a Suzuki-Miyaura cross coupling reaction (Step 2-4). The
comprehensive general view of the Migita-Kosugi-Stille cross coupling reaction is found in
Angew. Chem. Int., Ed. 2004, 43, 4704-4734. 'The comprehensive general view of the
Suzuki-Miyaura cross coupling reaction is found in Chem. Rev., 1995, 95, 2457-2483.
[0078] The compound represented by Formula (25) can be prepared through common
hydroboration of the compound represented Formula (24) and a subsequent oxidation
reaction (Step 2-5). The reaction in Step 2-5 proceeds by hydroboration of the alkene
moiety of the compound represented by Formula (24) with, for example, a borane-
tetrahydrofuran complex, 9-borabicyclo{3.3.1]nonane, disiamylborane, or thexylborane in a
solvent such as tetrahydrofuran, toluene, acetonitrile, or a mixture thereof at a temperature of
near -10°C to near room temperature; and subsequent use of, for example, hydrogen peroxide
in the presence of a base such as sodium perborate (monohydrate or tetrahydrate) or sodium
hydroxide.

The comprehensive general view of the hydroboration is found in J. Am. Chem.
Soc., 1956, 78, 5694-5695 and J. Org. Chem., 1986, 51, 439-443,
[0079] Among the compounds represented by Formula (1), the compound represented by

Formula (32} can be produced by the synthetic process shown in Scheme 3:



- 56.- [0195] M5 (ESI pos.) mz: 467, 469 ([ MtHr). Ref er ence
Exanpl e P-E10: 241-(5-Bronmopyridin-2-yl1)-3-(3-chloro-4-

fl uorophenyl)-5-o0x0-1, 5-di hydro-4H 1, 2, 4-tri azol -4-y1] - N (propan-2-yp
acetam de (Synthesis from Reference Exanple P-D10 and

2- br omo- N- (pr opan- 2-yl ) acet am de) [0196]28[-Formul a 57] yLro CI [0197]
M5 (ESI pos.) mz: 468, 470 ([ M+H] +). Ref erence Exanple P-El

1:

241- (5- Br[g%%o yrngnmﬂ%ggll) 3-(3-chl orophenyl) - 5- oxo1, 5-di hydr o- 4H 1, 2,
4-triazol-4-y1]-N-tert-butyl acetamide (Synthesis from Referencel
Exanpl e P-D4 and 2-bronp-N-tert- butyI acet anmi de) [0198] [ For nulry

>rig 0 [01Q9] (M (ESI nOS. ) niz -- aM+Hr) 0 Ref er éfftaa
Exanpl e P-E1l 2,11-:4@ s y—*—- 3_&i§t_hox ).-5-38
oxo- 1, 5-di b Po 411 t"'rl azol - 4=-y‘_’[ t but yl ; e“f Epr

( Synt hesi s faom Ref ef”&aﬁ e Exanpl e P-Dij and

2-brono-N-tert-butyl acetam de) [0200] - 57 - [Fornul a )59] [ 0201] MBS
(ESI pos.) nmlz: 460, 462 ([ M+Hr). Synt hesi s of Ref er ence
Exanpl e P-Ff: 2-[3-(3-Chlorophghyl)-1- (4- o~

et henyl pheriydd - 5- oxo- 1, 5- di hydfoedH- 1,2, 4-tri " az G- 4«? N-(propan 2-y

| ) acet ani deﬁo@ [ For s a 60] Ni{ 0 CN-3-54N cl 20
m xture of theM Blnd (500 rrg)ldjgo Re Terence
tr.buty|(v.ﬁy|j tin (0.25 ni) PPH3) 4 (128 ng) , ama uene (

m.) was sti rréd under a ni trogen at sphere at an outsi de terrperature
of 100C for 5 hours. After coolingx the solvent was dlay ed off

under reduced pressure, and the esi B8 was purified gfurm

chr omat ogr aphy (SNAP Cartridge KP*NF 28 g, nobil e phase: =&

n- hexane/ CHCI 3 = 75/25 to 0/100 ?'\’// v)). oresul ting crud& product
was washed with a sol vent mxture of EtDAc hexane

(Et OAc/ n-hexane = 1/6 (v/v)) with stirri ng J'%;\hze title
conpound (222 ny; colorless solid). "k

Scheme 3

[0081] (wherein, R, R% R® R, R%, A, Hal, and n are the same as above; L! and L each
represent the same leaving group as that defined above; and Pr represents a common
protecting group described in Protective Groups in Organic Chemistry written by J. F. W.
McOmie or Protective Groups in Organic Synthesis written by T. W. Greene and P. G. M.
‘Wuts and is used for protection and deprotection).

The compound represented by Formula (29) can be prepared through imine
formation with an oxygen-function hydrazine derivative (26) as in Scheme 2 (Step 3-1), a
Curtius rearrangement reaction (Step 3-2), and alkylation (Step 3-3). The compound
represented by Formula (30) can be prepared by deprotecting the protecting group of the
compound represented by Formula (29) under appropriate conditions.

[0082] The compound represented by Formula (32) can be prepared by reacting the



M5 (ESI pos.) mz: 397 ([ MtHr). The foll owi ng conmpounds were

synt hesi zed as in Reference Exanple P-Fl. Reference Exanple P-F2:
243- ( 3- Cyanophenyl) - 1- ( 4- et henyl phenyl) - 5- oxo- 1, 5-

di hydro-4H 1, 2,4-triazol -4-y11- N (propan-2-ypacetam de (Synthesis
from Reference - 58 - Exanple P-E2) [02684] [Formula 61] Nr.N O O
--1(N [0205] M5 (ESI pos.) miz: 388 ([MtH]). Ref erence

Exanpl e Robdound represented by F la (30) wi d ted b
215 (3 O GPOBRerePIS Ce0 8 Sopmils GO A cmpynbepiessted oy Romuds (Y yoder
2, 4111 aaglodrpdlelbibpEonaod gBeRspNTe LRMAGLS LI IV srgpce
Exanpl e P-E4) [0206] [Fornula 62 [ 0207] (ESI pos.) mz: 398
([ MtHr) . Mitsunobu Redcgloe BoBufk ANPneheRisI 981, 1-28; Chem. Asian J., 2007, 2, 1340-1355;
243- ( 3- Chl or ophenyl) - 1- ( 6- et henyl pyri1 di n- 3-y1) - 5- 0x0-
1, 5- di hydind-Cheiml PRarin. tBullnZ200345 4], 4M4-4p6.opan- 2- yHacet ami de (Synt hesi s
from Reference Exanple P-E5) [0208] - 59 - 1.-.r.tk
[0083] The compound represented by Formula (34) can be prepared by reacting the
compound represented by Formuia (30) with a compound represented by Formula (33) under
basic conditions (Step 3-6). The reaction in Step 3-6 proceeds in a solvent such as N,N-
dimethylformamide, dimethyl sufoxide, tetrahydrofuran, acetonitrile, ethanol, isopropyl
alcohol, or a mixture thereof, in the presence of an inorganic base such as potassium
carbonate or cesium carbonate, or an organic base such as triethylamine or
diisopropylethylamine, at a temperature of near 0°C to near the boiling point of the solvent.
[0084] The compound represented by Formula (32) can be prepared by a reaction between
the compound represented by Formula (34) and an amine compound represented by Formula
(17) (Step 3-7). The reaction in Step 3-7 proceeds under the same conditions as those in
Step 1-2.
[0085] The compound represented by Formula (1) can also be produced by the synthetic
process shown in Scheme 4:
[0086] [Formula 10]
R® RA

Rﬂ
HO. .0 | ¢]
. [ R 41 HO_O . , 42 a4 [
HN X N HN X ONR ——— N X N-R®
0 uN RS g ! ey !

Rr® & 5
free or salt R? N R R N R

{18) (35) " (36) @7
T v
4-4 |
{39) “Hal 4.3 gi-N 20
(22)
Hal
RZ
N R
RL‘L’C’ HOTO Raz A
R? o) R? 1~ 8] .
A e 45 N ol w6 " L F ;
=~ ! N —X nN-R N RN RS
s’ N R J)‘\‘N RS N X N
40) R g N R
( (a1)
4]

Scheme 4
[0087] (wherein, Rl, Rz, R3, R4, R5, A, n, X, R? and Hal are the same as above; and R®

represents a common protecting group for carboxylic acid, such as Cy_s alkoxy or benzyloxy).



[0209] M5 (ESI pos.) nk: 398 ([ M1-1]). Ref erence Exanpl e

P- F5:

211- (4- Et henyl phenyl) - 3- ( 3- met hoxyphenyl) - 5- oxo1l, 5- di hydro-4H1, 2, 4-t
riazol -4-y11- N-(propan-2-ypacet am de (Synthesis from Reference

Exanpl e P-E6) [0210] [Forrmula 64] Nsi, N30 -0211] M5 (ESI pos.) nk:
393 ([ MtHr). Ref erence Exanpl e P-F6:

5 ox0- 1, 5. a1 by o P e ALY FEI PRAeReparcd snaugh i formation
t hesi.s.: . X | - . - -
[obna)  we T OR e SRR T Gk « O perEeR icl Qrpr and

241- (5- Etimenyidy (St 2:32ayih)Schekd2f | HRE Compound ted by Formula (1 1
met hoxypheny1l) - 5(5 oﬂjo- 1?5- di hydro-4H1, 2, 4P?‘ﬂ arfgrle-szn-;l K (()rg}uo?)gr%%l} ?/BO

acet am depbe(pPyiirbd thirsudhr QK9 e e el @enmposad Bl Redented by D2 il (BF A4$6]

NO pr.:\ -4%"--f [0215] M5 (ESI poﬂs?é) n{lg: 412 2][ M+H] +)(. P 2

Ref er enc eicfaaggioa (Bteb8i-5), and then amidation (Step 4-6).  The reaction in Step 4-4 proceeds

243- ( 3- Chl or 0- 4-f | uor ophenyl) - 1- ( 4- et henyl phenyl) - 5-

0x0- 1, 5- dinkdgrtho sdihke toRjidensrdsazare-id SiepldhB.( pTlopdepr@estipacetSay 446 can be

(Synthesis from Reference Exanple P-E9) [0216] [Fornula 67] NTH 0 O

ei ¢ C [ grifpimedbugdescopditions deseribed 16 Peqtatisie)Groups in OrgReit €fhemdsgry written by

Exanpl e P-F9: 243-(3-Chl oro-4-fluorophenyl)-1-(5-ethenyl pyridi n-2-

y1) - 5- oxd- I, ¥. Me{ymieqrdmptectivesGroupaindPreanic§ynpresis voptan-oy- T p¥ c teant ared P.

(Synthesis from Ref erence Exanple P-E10) ,[0218} ) ) )
G. M. Wuts.  Examples of the amidation reaction usable in Step 4-6 include a method using
a dehydration-condensation agent. Examples of the dehydration-condensation agent include
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, dicyclohexyl carbodiimide,
diphenylphosphonyl azide, and carbonyldiimidazole. In addition, an activating reagent such
as 1-hydroxybenzotriazole or hydroxysuccinimide can be optionally used. Examples of the
reaction solvent include dichloromethane, chloroform, 1,2-dichlorocthane, N,N-
dimethylformamide, tetrahydrofuran, dioxane, toluene, ethyl acetate, and mixtures thereof.
The reaction in this step can be performed using a base, examples of which include organic
amines, such as triethylamine and diisopropylethylamine; organic acid salts, such as sodium
2-ethylhexoate and potassium 2-ethylhexoate; and inorganic bases, such as potassium
carbonate. The reaction can be performed at a temperature of -50°C to near the boiling
point of the reaction solvent.
[0088] The compound represented by Formula (18) can be produced by the synthetic

process shown in Scheme 5:

[0089]



- 61.- [0219] M5 (ESI pos.) mz: 416 ([ M+Hr). Ref erence
Exanple P-FI 0: N-Tert-Butyl-243-(3-chl orophenyl)-1-(5-

et henyl pyridi n-2-y1)-5-0xo0-1, 5-di hydro-4H 1, 2, 4-tri azol -4-yl]acetam d
e (Synthesis from Reference Exanple P-E11) [0220] [Fornula 69] >r N r
0 G [0221] MS (ESI pos.) mz: 412 ([ M&B1)-. Ref erence Exanpl e
F-F11: N Tert-Butyl-211-(5-ethenyl pyridin-2-y1)-3-(3-

nmet hoxyp H}hjrn) ﬁﬁgxo 1,5-di hydro-4H 1, 2,4-triazol -4-yl ] acetam de

(Synt hesi's ference Ex rrpl e P-E12) [0222] [Formula 70] O - 62
- [0223] #/6 FESI pis.) m's: 08 ([ MeH] ) . Synt hesi s of
Ref erence le P-3- 2 o(3- Chl orophenyl) - 114-( 2-

hydr oxyet hygﬁ]ihenyl] 5- oxo? 1 5-di hydro-4H 1, 2,4-triazol -4-yll-N-(propa
n- 2-yl ) acet 0224] [FG?)nul a 71] NieNsco Cl [0225] A 1.09 non

sol ution of BH3 n THF (0.77 nL) was dropw se added to a sol ution
of the conmpoun 2 nmg) prepared in Reference Exanple P-Fl in THF
(6.0 n) undJeb a nitrogen atnosphere in an ice bath, followed by
stirring ¥ 1 hour. Subsequently, water (9 nmL) and NaB03. 4H20 (387
my) were ad#®d thereto, followed by stirring at room tenperature
overni ght. The sgkments was distilled off under reduced pressure, and
wat er was added to the residue, followed by extraction with CHC13.
The organic |ayer was filtered through a phase separator, and the

sol vent was distilled off under reduced pressure. The residue was

1 o iS00, BB, RSN EnE b RV pBSR0E B g "o e T
colorless soli g}, cgﬁg()lﬁ% T f%%cr)ted'ri) 014141?121 g%‘(&kﬁ )J? 89-%91@&%9&2% fr?gigolg51s of a

conpounds were synthésized as I n erenc

Exanpl e u 2rh i | ina
ST S s e AN

( Synt heskgivéitaneiRey whten egetReRIRAIRNGE 623 nliPdShercbf 3R He JYoscaESIE PORe Juch
mz: 428 ([ M+Nar). Ref erence Exanple P-03

2- ( 3- ( 3- eh$alihap hednpk)de] Adtagsturh heldoxidet h&ii@r@h}’/dtﬂki@iﬁ?ﬁr barium hydroxide, at a

y1l] -5-0x0-1, 5-di hydro-4H 1, 2, 4-triazol -4-yl|l-N(propan-2-ypacet am de

( Synt hestesnperaymeRé nearcli€etobeanthk GolingPpint of the solvent.
[0091] The compound represented by Formula (18) can also be prepared through oxidation
of a compound represented by Formula (43) (Step 5-2). The reaction in Step 5-2 proceeds
in a solvent such as pyridine, in the presence of selenium dioxide, at a temperature of room
temperature to near the boiling point of the solvent.
{0092] Among the compounds represented by Formula (22), commercially available are 2-
chloro-N-methylacetamide, 2-chioro-N-ethylacetamide, 2-chloro-N-propylacetamide, N-
isopropyl-2-chloroacetamide, N-butyl-2-chloroacetamide, N-(sec-butyl)-2-chloroacetamide,
2-chloro-N-isobutylacetamide, N-(tert-butyl)-2-chloroacetamide, N1-cyclopropyl-2-
chloroacetamide, 2-chloro-N-(cyclopropylmethyl)acetamide, and 2-chloro-N-
cyclobutylacetamide.
[0093] The hydrazine derivatives represented by Formulae (19) and (26) can be produced
using a corresponding raw-material amine by the method described in, for exampie, ICS,

Transactions, 1922, 121, 715-721; J. Am. Chem. Soc., 1953, 75, 1873-1876; or US Patent
Publication No. 20050215577.



[0228] [Forrmula 73] Nr.Nro CI [0229] MS (ESI pos.) mz: 416 ([ MrHr).
Ref erence Exanple P-G4: 2-{144-(2-Hydroxyethyl)phenyl]- 3-(3-

nmet hoxyphenyl) - 5- oxo- 1, 5-di hydro-4H1, 2, 4-tri azol -4-y11- N- (propan- 2-y
pacet am de (Synthesis from Reference Exanple P-PS) [0230] [ Fornul a
74 tNOH - 64 - [0231] Ms (EST pos.) -rgz: 411 GWi+Hr) .

Ref erence Exanple P-Gb: 2-13-(4-Fl uoro- 3-nmet hoxyphenyl)-144-(2-

hydr oxyet p -5-0x0-1, 5-dih 0-4 4-triazol s4-y1)-- .pro
oo 2.y Qeedib Ak Bechesspifly BV HoPtle rread e Rea By Yy lbghe

[ For mul a j H 4.-Ne [0233] MS (EST pos.) mlz: 429
(Mmm.&&ﬁ%@ﬁ%%%#'mwepiﬁ

2-{ 3- (4- Fhoos0-[FofRigsy phenyl) - 145- (2- |

hydr oxyet'hyl )'pyri di n- 2-&{‘1] -5-0xo0-1, 5-di hydro-4H1, 2, 4-tri azol -4-y1}-N
- (propan-2- yDacetam dej (Synt hesis from Reference Exanple P-F7)

[0234] [Formul a 76] GJJLROSZSS] M5 (EST pos.) nmfz: 430 ([ MtH]).

(17)
Prot\/)/\L 6-1 PFOE\O/\N'R“ 6-2 HO N,R4
n n }\Qs n &5
{44) (45) (31)
Scheme 6

[0096] (wherein, R?, R® n, Pr, and L are the same as above).

The compound represented by Formula (45) can be prepared by reacting an amine
(17) with a compound represented by Formula (44) under basic conditions (Step 6-1). The
reaction conditions in Step 6-1 are the same as those in Step 1-2.  The compound
represented by Formula (31) can be prepared by deprotection of the protecting group (Pr) of
the compound represented by Formula (45) by 2 common procedure (Step 6-2).
[0097] Among the compounds represented by Formula (31), commercially available are, for
example, 3-dimethylamino-1-propanol, 3-diethylamino-1-propanol, 3-(isopropylamino)-
propan-1-ol, 3-(dibutylamino)-1-propanol, 3-piperidin-1-yl-propan-1-ol, 1-(3-
hydroxypropyl)-pyrrolidine, 4-(3-hydroxypropyl)morpholine, and 1-(3-hydroxypropyl)-
piperazine.
[0098] The hydrazine derivative represented by Formula (35) can be prepared by the
synthetic process shown in Scheme 7:

[0099]



Ref erence Exanple P-G7: 2-{3-(3-Chloro-4-fluorophenyl)-114-(2-

hydr oxyet hyl ) pheny1] - 5- oxo- 1, 5-di hydro-4H-1, 2, 4-tri azol -4-yl|-N-(prop
an- 2-yl )acetam de (Synthesis from Reference Exanple P-F8) [0236] -
65 - [Formula 77] [0237] M5 (ESI pos.) mz: 433 ([ MtH]).

Synt hesis of Reference Exanmple P-H : 2-{3-(3-Chl orophenyl) - 146- ( 2-
hydr oxyet hyl ) pyri di n- 3-y11- 5- oxo- 1, 5-di hydro-4H 1, 2, 4-tri azol -4-y1}-N
-(propan-[%-n%‘ﬂ%clﬁi)am de [0238] [Fornmula 78] N O OH C [0239] A

sol uti on 'of"0: | /L 9-BBN in THF (0.25 nL) was added to a sol ution
of the compound (50 ng) prepared in Reference Exangt’e P-F4 in THF (1
5 nL) under a nitrogen atnosphere in an iceRabath, fd | oned by R?

stirring at pesm yenperatupg overni ght . ol u-;_'Eonuﬂf 0.5 AoN LR~BBN
in THF (008 was ided—t her ebp "ﬁgg ’ G ‘519 X
stirring at roomtenperature for 6 helrs. Furthernore, a &@huld on "of

0.5 mol /L 9-BBN i-n_TH¥-§0.5 L) was @dded thereto in an i ce@kat h,

foll owed by stirring oomterrperaturevaeFrﬂ . An aqueous 2 M
NaOH solution (1 0 nL) and a hydpogen  pef oxi solution (1.0 nm.) were
added thereto in an ice bath,%/fo d by stirring at room
tenperature overni ght. Subsequentty, 80 ng of Na9S03 was added
thereto, and the mxture was stirf8d for 30 m nutes. The sol vent was
distilled off under reduced pressure, and water was added to the

resi due, followed by extractkrion wit C13. The rg%niﬁ: | ayer was
filtered thkbéligh aﬁﬁdﬂgéses h7 or,H'Q SokRENt was
distilled of f und® gtuced RPressure. The Hhesi du€

S

wasRpuri fied by
col unm chr ormat ogr aphy ofsGNAP Cartridge HP-Sil: "0”&" nobil e phase:
CHC13/ MeOH = 99/1 to $8Y 10 (v/v)) to yield the®¥tle conpound (15.2
my, light yellow powder). MS (ESI fokemeid z: 416 ([ M+Hr). The

foll ow ng conpounds were synthesized as in Reference Exanple P-H .

yar oyl Y ReFR By s bl Eoff SapbCat0B ) 071 arol 4oy

: 3*2 51 8{ OFEQF ﬁh | gﬂ%f&;@é‘i}r@ﬁeéé%&m Fornh ARG L& F05Rp TP LEnSerfid of the
hydroxy group of a compound represented by Formula (46) into a common leaving group
(Step 7-1) and then reaction of the leaving group with a corresponding amine (17) (Step 7-2).
The reactions in Steps 7-1 and 7-2 proceed under the same reaction conditions as those in
Steps 1-1 and 1-2, respectively. The compound represented by Formula (48) can also be
prepared through a common oxidation reaction to convert the hydroxy group of a compound
represented by Formula (46) into carbonyl (Step 7-3) and common reductive amination with
a corresponding amine (17) (Step 7-4). The reactions in Steps 7-3 and 7-4 proceed under
the same reaction conditions as those in Steps 1-3 and 1-4, respectively. The compound
represented by Formula (50) can be prepared by reduction of the nitro group of the
compound represented by Formula (48) (Step 7-5). The comprehensive general view of the
reduction in Step 7-5 is found in Comprehensive Organic Transformation, Second Edition,
written by Richard C. Larock. The hydrazine derivative compound represented by Formula
(35) can be prepared through diazotization of the amino group of the compound represented

by Formula (50} and subsequent reduction (Step 7-6).  The reaction shown by Step 7-6 is
the same process as that described in JCS, Transactions, 121, 715-21 (1922); J. Am. Chem.



es(PrOH d [0241] Ms (ESI pos.) mz: 434 ([ MtH]). Ref er ence
Exanpl e P-H3: N-Tert-Butyl-2-{3-(3-chlorophenyl)-145-(2-

hydr oxyet hyppyri di n-2-y1] - 5- oxo- 1, 5-di hydro-4H- 1, 2, 4-tri azol -4-yl | ace
tam de (Synthesis from Reference Exanpl e P-F10) [0242] [ Fornul a 80]
>reN 0 O Nei (OH Cl - 67 - -34 -

( 3- net hoxyphenyl) - 5- oxo- 1, 5-di hydro 4H 1, 2, 4-triazol -4-yl | acet am de

Synt h F11 4 81]

LN D PS%Z‘% RS aR Stk G Ahpgop 0w 2 L0

f Ref .
o (a1, (LTI SRR Y kepusssntsd by Foumula (Bh capafschq WaiesiaT bR pesTibesic
- di hyd | } ph | ) et hyl th | f t 0246

[ Formul a BT %&Mfﬁ%ﬂ% %' b antl ML (0 04 m) vere added t6 a

suspensi CGJ?; t[pgmc;@ggqpnd (170 ng) prepared in Reference Exanple

P-GlL in O nm) 1n an ice bath, followed by stirring at room
terrperature overn| ght. Water was added to he reaction solution in an

i ce bath, ,f®lloowed by extractirdn vvlth _olhe organi g Iayer was
filtered th&? a phase separ Br, 8and he sofvent was rérh“stl |1 ed of f
under reduce ﬁs_'su,xa L due '§‘pur| ”@ @

chr onmat ogra N SNAP Ca dge HP-Si | : b| phase CHC13/ MeOH
= 99/1to 9 %(vlv)) to(5§§| eld the t|tIe conpoundu)(loo ng, colorless
solid). M5 (ESI pos.) 493 ([M+Hr). The foll owi ng conpounds were
synt hesi zed as in Ref erence Ex3¢hpine8P-11. - 68 -

[0103] (wherein, RY Rg, Rs, R4, RS, R* X, n, Hal, and A are the same as above.).

The compound represented by Formula (1) can be prepared by a coupling reaction
between a compound represented by Formula (51) and a compound represented by Formula
(52) (Step 8-1).  The reaction in Step 8-1 is performed by common Ullmann reaction or
Buchwald-Hartwig amination. The comprehensive general view of the Ullmann reaction is
found in Ley, S. V., Thomas, A. W., Angew. Chem. Int. Ed., 2003, 42, 5400-5449. The
comprehensive general view of the Buchwald-Hartwig amination is found in A .S. Guram, R.
A. Rennels, S. L. Buchwald, Angew. Chem, Int. Ed. Engl., 1995, 34, 1348; J. Louic, I. F. |
Hartwig, Tetrahedron Lett., 1995, 36, 3609; I. F. Hartwig, Angew. Chem. Int. Ed. Engl.,
1998, 37, 2046-2067; Muci, A. R., Buchwald, S. L., Top. Curr. Chem., 2002, 219, 131; or
I.P. Wolfe, H. Tomori, J. P. Sadighi, J. Yin, S. L. Buchwald, J. Org. Chem., 2000, 365, 1158-
1174.

[0104] The compound represented by Formula (51) can be prepared by the synthetic
process shown in Scheme 9:

[0105]



Ref erence Exanmple P-12:

2- (4-{3-(3-Cyanophenyl) - 5- oxo- 442- oxo- 2- ( pr opan- 2-

yl am no) et hyl] -4, 5-di hydro-1H1, 2, 4-tri azol - 1-yl | phenypet hyl

met hanesul fonate (Synthesis from Reference Exanple P-Q) [0248]

[ Formul a 83] [ 0249] M5 (EST pos.) m-35-506 ([ MtNar).

Ref erence Exanple P-13:
2-(6-{3-(ﬁhgﬁrgﬁgghenyl)-5-oxo-442-oxo-2-(propan-2-

ylanino)é ﬂ di hydro-1H 1, 2, 4-triazol -1-yl | pyridi n-3-y1l) et hyl
nethanesulfonate;(SyntheS|s from Ref erence Exanpl e P-83%°[ 0250]
[Formula 84] i Qﬁbe[OZSl]*pB (ESI pos.) miz: 494 ([MH]) -0
Ref er ence Exanpfe S B4 4: .2 o (87)
2-(5-{3-(3 | or gpheny &y~ oxo 4 0X0- 2t pan- 2-
yl anmi no) & hy1] - 4, 5- dlhydr% 1H1, 2, 4- frmazgl 9??%yr|d|n 2-y1) et hyl
nethanesulf%%ate (Synt hes & 't r om Ref er ence ®Xanpl e P-Hl) [0252]

[0253] M5 (ESI pos.) nmiz: 494 ([ MtHr). Reference Exanple P-1S:
2-(4-{3-(3-thhoxyphenyl)-5-oxo-442-oxo-2-(proﬁigz ylam no)ethyl]-4,5
-di hydro-1H1, 2, 4-tri azol - 1-yl | phenypet hyl net esulﬁ%nate

(Synt hesi s fron1Ref rence Exanpl e ReCG4 [025 [Fornuha 6] NO

[ 0255] M5 (ESI e" nz: 489 ([M+Hr3f Gpéefer‘éncefﬁmrrple P-16:
2(4{3(4Fu hx;Lﬁb&my;L)S-mngz&xz A

(propan- 2- yl-a ethyl] 4, 5-di hydr o- A1 2, 4-tri azol - 15 Mphenyl ) et h
yl nethanesulfoQ@;e (Synthe5|s frcnn#%ggrence ExanplefP-GB) [ 0256]

[ Formula 87] O - 70 - [0257] Ms (ESI Sos ) mz: 507 ([®BH).

Scheme 9

[0106] (wherein, RY RZ, R3, R" and Pr are the same as above).

The compound represented by Formula (55) can be prepared through a reaction
between an acid chloride represented by Formule (53) and a hydrazine protected by
protecting group (54) (Step 9-1). The reaction in Step 9-1 proceeds in a solvent such as
chloroform, toluene, tetrahydrofuran, acetonitrile, or a mixture thereof, in the presence of a
base such as triethylamine or diisopropylethylamine, at a temperature of near 0°C to near
IOOIh temperature. The compound represented by Formula (56) can be prepared by a
conventional deprotection of the protecting group of the compound represented by Formula
(55) (Step 9-2).  The reaction conditions for Step 9-2 are those for a common deprotection
reaction described in Protective Groups in Organic Chemistry written by J. F. W, McOmie or
Protective Groups in Organic Synthesis written by T. W. Greene and P. G. M. Wuts. The
compound represented by Formula (56) may be prepared in the form of a salt of an acid,
while it can be prepared in a free form by treating with a base. The compound represented
by Formula (58) can be prepared by a reaction of an isocyanate derivative (57) with the
compound represented by Formula (56) (Step 9-3). The reaction in Step 9-3 proceeds in a
solvent such as chloroform, toluene, tetrahydrofuran, acetonitrile, or a mixture thereof at a
temperature of near room temperature to near the boiling point of the solvent. The

compound represented by Formula (59) can be prepared through a reaction of the compound



Ref erence Exanple P-17:

2- (6-13-(4-Fl uoro- 3-net hoxyphenyl) - 5- oxo- 442- oxo- 2-

(propan-2-yl am no) et hyl ] -4, 5-di hydro-1H1, 2, 4-triazol - 1-yl | pyri di n- 3-
yQCet hyl net hanesul fonate (Synthesis from Reference Exanpl e P-G5)
[0258] [Fornula 83] N O O 4e-1(N O [025%k .M5 (ESI pos.) mz: 508
([N%Hr) Ref erence Exanple P-18:

2(4{

(pr opﬁn 2r ‘38/‘1621 “?eﬂoli%F%‘F?ﬁ?a %%g%(li})&%(g%}égﬂlﬁo%z ?et)%’(r)?%iolThf reRGtioRdm S is8RY
I\/BW?ES?HS% e)cgér::?{[ aescg%l@%‘?ﬁziﬁﬁ'até %ﬁﬁ{/(ﬁéﬁl{%ﬂ?é%@%@ Fﬁc%;ntﬂgylfénnamlhe
3- -
31 i oy SRy T e B R REBERAE oP 3P HRvadas S0 SRR b Sroxde, 1)
et hanes Wof @8k (RN G hign! H}%ﬁ@é %; B8 %&%ﬂi& iy ﬁzﬂl L%@@}Jf near room

[ 0263] (ESI pos.) m’z: 51 eference Exa

P-110: 2+éfpdrdtiZe (oTRat thdWoyl d‘iﬂ)ﬂfl’h@%ﬁ}’ IheXednisound represcnted by Formula
chl orophenyl) - 5- oxo- 4, 5-di hydro-1 H 1, 2, 4-triazol -1-yl | pyridin-3-yCeth

yl net haggb)uah bo gk @atyiidues lashnidlatiom oRefea R ExaieateR-bhiPorh 0RG49) with

[ For mul a 91] [0265] M5 (ESI pos.) nlz: 508 ([ M+H] 4) .

Ref er encanExamp(68) (Stkp B:5). Examples of the amidation reaction usable in Step 9-5 include a

2-(6-{412-(Tert-Butyl am no) - 2- oxoet hy1] - 3- ( 3-

met hoxy p mestlydd) usba o dehy datidinkopddensatibri a2nd - tExaagdés-df-thd dehydiation-cBadanedtion

hyl met hanesul fonate (Synthesis from Reference Exanple P-H4) [0266]

[ For nul aaggt include 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, dicyclohexyl
carbodiimide, diphenylphosphonyl azide, and carbonyldiimidazole. An activating reagent,
such as 1-hydroxybenzotriazole or hydroxysuccinimide, can also be optionally used.
Examples of the reaction solvent include dichloromethane, chloroform, 1,2-dichloroethane,
N,N-dimethylformamide, tetrahydrofuran, dioxane, toluene, ethyl acetate, and mixtures
thereof. The reaction in this step can be performed using a base, examples of which include
organic amines, such as triethylamine and diisopropylethylamine; organic acid salts, such as
sodium 2-ethylhexoate and potassium 2-cthylhexoate; and inorganic bases, such as potassium
carbonate. The reaction can be performed at a temperature of -50°C to near the boiling
point of the reaction solvent.

[0107] Among the compounds represented by Formula (57), commercially available are
methyl isocyanatoacetate, ethyl isocyanatoacetate, isopropyl isocyanatoacetate, and n-butyl
isocyanatoacetate.

[0108] Among the compounds represented by Formula (52), the compounds represented by
Formulae (65) and (70) can be prepared by the synthetic process shown in Scheme 10:

[0109]



- 72.- [0267] M5 (ESI pos.) mz: 504 ([MH +). Synt hesi s of
Ref erence Exanple P-J1: 2-{3-(3-Chl orophenyl)-5-o0xo0-144-(2-

oxoet hyl ) phenyl ] -1, 5-di hydro-4H-1, 2, 4-tri azol -4-yl | -N- (propan-2-yQCace
tam de [0268] [Forrmula 93] N\r .NOr O Nej4 C [ 0269] The conpound
(300 ng) prepared in Reference Exanple_RB;Gl was added to a solution
of IBX (243 ng) in DVSO (5 nL), followed by stirring at room
terrperattﬂ:e f@r gl hours. The m xture was diluted with Et0OAc, and a
saturate Lol ution was added thereto foll owed by extraction
wi th Et OAc. The organlg I1ayer was_was %ﬁ' wi th water ang satu&gflted
brine and, % ot dri é8over,N @ e d8%4 ccang, A@ pved by
filtration. e’ sehvent was di st ed of f under reduckd-pressure to
yield the titgg conpound (360 ngge2gol orl ess solid). MI6HEM pos.) nl z:

413 ([ M+Hr) . SynthI s}s of Reference Bgpspl e P-Kl:
213- ( 3- Chl or opheny1) 4- (4- 10-5
hydr oxypheny1) - 5- oxo- 1, 5-di"hydro-4H1, 2, 4-tri&zol - 4-yl KN- (gr opan- 2-yB

acetam de [ 0270 Pqﬁmla94] Nf,NO pm O\NA44 OH - % in
CHC13 (3 M @ i'ce bath, follotaly)stirring &8 enper at ur e
overni ght. A sat'urated aqueous NaHCC3 @ﬂl ution was gradyal |y added
thereto in a d4élt-ice bath. I PE (containing 10% Et 0Ac) *“Was added to
the m xture, f%lgl ottt B stirring at room enperature forgrd hour. The

preci pi tated soliglgwas col | ected by filtRati
conpound (254 mg, col orless solid)10-#8NESL p

Synt hesi s of Refergnce Exanple P-Li: 2-( ényl ) et HW
met hanesquZ] [ Formul a 95] 0;!\‘147[)0273] Under a&*ni trogen
at rmsphere (13 $08L) was d 'fb add ﬁqnsmn of
2- (4- mtrophey &%543 @--o E§3N(3 in CTHCl 3
(i ncl udi ng arryl ene 6R5 ) over~10 m nutes und i ce cooling,
foll owed by stirri ngHat roomtdﬁberature for 2 hod A saturated
aqueous NaHCO3 sol uti 8n was adde he reaction soI ution, and the
aqueous | ayer was exttdcted wi t3f EfPE:i The conbi ned organic | ayer
was dried over MgSM, and then the deS| ccant was renoved by
filtrati guiofhewfdrtinl R, Q{SVVﬁﬁI GRNE AR fRtk8de H@ﬁk%ver Rdlvh)%?éiexﬂﬁ €SS UIKS1; LRd Met
yield the titl e conpound (4 89,I|gtyel ow solid
TH VR ( e<bis MEBCABCL ppabial Bacd5s 3 3.18 (2H, t, J = 6.4
Hz), 4.47 (2H, t, J = 6.6 Hz), 739745(2H m, 8.17-8.23(2H, m .
Synt hesi s of REhecanpanbxapiebantdd hy?Formula (62) can be prepared through Arndt-Eistert
4-[2-(4-Ni trophenyl)ethyl ] nmorpholine [0274] [Formula 96] 02N

reaction of a compound represented by Formula (61) (Step 10-1). The overview of the

Arndt-Eistert reaction can be found in Chem. Ber,, 1927, 60, 1364. The compound
represented by Formula (63) can be prepared by reduction of the compound represented by
Formula (62) (Step 10-2). The reduction in Step 10-2 proceeds in a solvent such as
tetrahydrofuran, 1,4-dioxane, diethyl ether, diisopropyl ether, or a mixture thereof, in the
presence of a reducing agent such as a borane-THF complex or lithium aluminum hydride, at
a temperature of -78°C to near room temperature.  The compound represented by Formula
(65) can be prepared by conversion of the hydroxy group of the compound represented by
Formula (63) into a leaving group (Step 10-3) and then reaction of the resulting compound
with an amine (17) (Step 10-4). The compound represented by Formula (65) can also be
prepared through oxidation of the hydroxy group of the compound represented by Formula

(63) into aldehyde (Step 10-5) and subsequent reductive amination with an amine (17).



[ 0275] A suspension of the conpound (41.8 g) prepared in Reference
Exanpl e P-L1, norpholine (24.8 g), potassiumiodide (23.6 g), and

N, N- di i sopropyl ethylam ne (36.8 g) in MeCN (712 nL) was heated with
stirring under a nitrogen atnosphere at 80C for 3.5 hours - 74 - and
then at 100C for 6 hours. After coolingzsgEt OAc and water were added
to the reaction solution, and then were separated between Et 0Ac and

ergen o MVEGaSeadBHCa Ty SGrd NSl e s o Mt
gp??{: ar eé]ﬁ%eiof)gggéﬁr’(ﬁ%lpo '8? é%p;'graﬂﬁgteﬁ:]déﬂg?pﬁcmﬁ? E’Bi v Coﬁf;iqglfied by
ot 0Ac n Re SRS AR 9 BN breBLeR B cVbrs BRI s SR 20
%g/n?nggge%};eéeéééﬂme i %%Fgggwggﬁb)an{mg (St fG-%, M5kl ekdion of the amide into

4-[ 2- ( Mornkaddesdy ty A Rlabiydd ?ﬂh bicB&eddddd ogé;a‘.?ﬁ@i‘ﬂleél %chﬂf'gg%(a GII;gglc?nz:l?]

A sol ution of the conmpound (30.0 g) "prepar I n Referénc anp

P- L2 and rédgenCétl Ardréic Bhidn géagleﬂ? ostep qgl@?,%u%apﬂeqn&ﬂv@@mﬁaﬁomﬁth an
heat ed under reflux for 1 hour. After cooling, the reaction solution
was stiraednafl7) (Siep tegper Bhdifeactidar in Btdjo10-7 ptddedB inalse Reeade bHRIEL O,
and the m xture was neutralized with a saturated aqueous NaHCO3

sol ut i ondinfétbylhgtnokyeming sinfér sieilacn datuglon@iions e thoeginStey @d. The
trademark). The filtrate was separated into two | ayers, and the
aqueous Feegtipn aStep t Driais aadaction lof GldCoB1poThe (4 mstal wwbfent wwtht asra Grignard
separated by Celite (registered trademark) filtration was stirred in
a mxtur éﬂaﬁﬁnttm@n@a&f@%gth!wé&agelﬁbt@ir%é@rcéwﬁhgn@lepﬁé&)én aenlvanidsugh as
organic Ivg%ﬁr a% roomtenperature for 4 hours. The insoluble matter
was reno BorofuTaR, e -Aigprane, dipth ether, diisaprapylathes epr mixdereitharepfiahe

| ayers. The agueoys éc,%er was extracted with CHC1l3, and the conbi ned
organi c [RRSFAEOLG78 ElORFaT ropgSEPeRiiedesi ccant was rermoved by

The 1 osi B03 fadritEat bbb B Sa0RE) By hedtin b rifoets Rerngrie by

The sol ug) t i Stidfl foll owed
by st iy oa AR SAPbe Bk SRR R It b1 01 1 s
col I ect ehihy] f [Adrmaid (washed with IPE) to - 75 - yield the title
conpound (24.6 g, or apge solid). M5 (ESI pos.) mz: 207 ([ MtH]).

Synt hesi s ofi—Reference Exanple P-L4: 4-[2-(4-

Hydr azi ngighe t hyl phol i ne [0279] An aqueous sodiumnitrite
(7.53 g) sof¥ttion (disgolfed in 105 nL of water) was dropw se added
to a soluti®H of the coffpgynd (15.0 g) prepared in Reference Exanple
P-L3 in hydrjochloric @gﬁ'(lSO m.) over 30 m nutes under dry

i ce- acet one c\i&ﬂi ng (-@0 to 408, followed by stirri rfp under the sanme
conditions florgl hour jand thenwat,roomtenperature faqr gbout 17
hours. A soidtipn of —fil#.chl 6’ri(ieo §o55.1 i-awSdr GEhl raia: acid (105
m.) was #répwise added thereto o .J<5— i put es under d iqé’-— cetéhe
cool i ng (-2'8 to 40C), followed Qy*ﬁr{ih 4 ng at approxi YN or 2
hours. Chl orof orm was added to the reaction solution,®and the mixture
was neutralf2ed with a saturated a§leous NaHCOB sol ution, bl | owed by
separation into two | ayers. The qgugois | ayer was extracted with

chl oroform The conbi ned organic |ayer was dried over My504, and the
desiccant was renoved by filtration. The filtrate was concentrated
under redyced MHLHMPRnd IRl BYFoMRS]aNYD) ddnafd R¥pasdd b igol um
chr omat ggr aﬁhy (Silica gekatﬁ‘GO, nobi | e phaggej: Clﬂcfg?pwg%dl-%yf\lﬁz%g-lﬁczlfi@

99/ 1/ 0. lethaxy3thiybon@ ifio (e ¥drvpuntiQeptb@nebdttig 7l by £ MigHREenhi (SHIBE ks
orange oily compound). M5 (ESI pos.) miz: 222 ([ M-H +).

Synt hesiwuplindfehetienoe: fxakpMydrdbross coupling reaction (Step 11-1).  The reaction in

Step 11-1 is performed under the same conditions as those in the reaction in Step 2-4. The

compound represented by Formuia (73) can be prepared by a coupling reaction of the



- 76. - [Formula 99] HO O [0281] A solution of 2 nol/L HC1 in IPA
(0.669 nL) was added to a suspension of the conmpound (150 ny)
prepared in Reference Exanple P-A6 and the conpound (197 ng) prepared
in Reference Exanple P-1Ain EtOH (3 0 nL), followed by stirring at
roomtenperature for 16 hours. The reacgpon sol ution was concentrated
under reduced pressure to yield the title conpound (453 ng, brown

Z;lnlt ﬂ)e3| 28 %Sl ‘FrnepﬁgéFﬁeyFé RY EOE?‘;W 33] %dﬂg‘]’?nljogné Pevﬁﬁﬁ?g?‘étfgﬁ%%@%ﬁ@%tep
P-M2: 2- %h 4
(2 yI %9 ﬁgg%{ﬁn (gtg%ﬁ% 2( E&HQ apso‘} n{ §1 hte1§l tetrahy rofuran 1,4-dioxane,

ypet hyl ] phe an0|c acl R

?812) iar agcgq R N 02 gﬁi}m%d?}é‘gﬁ,ﬂtﬁféﬁt? %ﬁ'ﬁp glg é’? ékﬁ%—e( §f%%§%lrg£xﬁ@ bl @ch as

Ref er encgodsyanBldeo dé\/[f)otassmm hfdromde 11th1um hydroxide, barium hydroxide, or cesium
2- (2- Brono- 5- chl or ophenyl) 2- (nmor phol’i n- 4-

ypet hyl | pla@oyatd e drt&ﬁgé}ﬁiukéj@ﬂh@aeim Rinfpeading t6 §b’d}ttﬁ@§cblﬁn% B of the solvent.
Ref er ence Exarrp e P-A7 and Reference Exanple P-1A) [0284 77

[ 0285] MPhé E&lnppm&i eproséited! by Ebitdth 74) can be prodysddigsingucifig R@fcﬁh@ﬂﬁﬁd
Exanmpl e P-N: 5-(3-Fl uorophenyl)-2-{412-(nor phol i n-4-

ypet hyl | pdpeesgiittd Dydoinbiad78}) Bikd dgrsgendingzidehyde ome s¢plO286]icl fowamet, @athanol,
1021 [0287] A solution of the conpound (453 ng) prepared in

Ref er encisopx@ybileohdlMeetoBitaN, (Qrapgdrofryy, MhadibrRRy1foemahidendimesthy! sulfoxide,
toluene (8 9 nL) was heated at 100C with stirring for 3 hours. After
cool i ng, ot harusyrathpsal v thequpwnes elriapigasis acidssh anblydogdenie eqiédr sulfuric
aqueous NaHCO3 sol ut;i on.. The aqueous Iayer was extract ed wi.th CHC13.
The conbﬁﬁéopr&ngaaﬁrec Pfagﬂ/é\ww ilreagsinmic agisaethansanlfadg :dd¥ was

renoved Itr t|on and the filtrate was congen d under
r educed ARG 3 atnting e A A g L T APy (sEo L Gprehensive

GHL3) ook B% o SE08 8igroosS o Iy %ﬂ?t{%ﬁ@ﬁah B felping
Corrpoundaée%pﬁl {e ’steB A Iuiohd gpdehydc compound into an alcohol compound, and examples

thereof include lithium borohydride, sodium borohydride, calcium borohydride, zinc

borohydride, lithium aluminum hydride, sodium aluminum hydride, and diisobuty! aluminum
hydride.

EXAMPLES

[0114] The present invention will now be described in more detail by Reference Examples,
Examples, and Test Examples, which are not intended to limit the present invention and may
be modified within the scope of the present invention.

[0115] In Reference Examples and Examples, the "phase separator” in post-treatment is an
ISOLUTE (registered trademark) Phase Separator of Biotage Inc. In purification by column
chromatography, "SNAP Cartridge KP-NH" of Biotage Inc., "SNAP Cartridge HP-Sil" of
Biotage Inc., or "Chromatorex (registered trademark) NH" of Fuji Silysia Chemical Ltd. was
used. In purification by preparative thin-layer chromatography (PTLC), Silica Gel 60F2s4,
20 x 20 cm, of Merck was used. In purification by "reverse-phase column
chromatography”, Waters SunFire prep C18 OBD, 5.0 um, ¢ 30 x 50 mm was used.

[0116] The data described in Reference Examples and Examples below were obtained by



Y HE=

pos.) mz: 369 ([ MtHr). The foll owi ng conmpounds were

synt hesi zed as in Reference Exanple P-N . Reference Exanple P-N2:
5- (3- Chl or ophenyl) - 2- { 442- ( nor phol i n- 4-
yl ) et hyl ] phenyl | -2, 4-di hydro-3H 1, 2, 4-tri azol -3-one (Synthesis from

Ref erence Exanple P- - 78 - [0288] [Fedful a 103] O HN C [ 0289]
M5 (ESI pos.) miz: 385 ([ MtH]). P- N3:
5-(2-Bro

di hydr o-

595, PR R N hol i n- 4- yHet hyl | phenyl | - 2, 4-
S AR Al arol -ty ey

Sis from Ref erence Exanpl e

P-M8) [0290] [ hewmdcdOiibie INMNECIA 600 (600 MHz, JEOL Ltd.), INM-ECA 500

(500 MHz, JEOL Ltd.), UNITY INOVA 300 (300 MHz, Varian, Inc.), or GEMINI 2000/200
(200 MHz, Varian, Inc.),

MS spectrometer: LCMS-2010EV (Shimadzu Corporation) or Platform LC
(Micromass, Ltd.).

In Reference Examples and Examples, high-performance liquid chromatography-
mass spectrum (LLCMS) was measured under the following conditions:

Condition 1

Instrument: Platform LC (Micromass, Ltd.) and Agilent 1100 (Agilent
Technologies, Inc.),

Column: SunFire C18, 2.5 pm, ¢ 4.6 x 50 mm (Waters Corporation),

Solvent: Solution A: water containing 0.1% trifluoroacetic acid, and Solution B:
acetonitrile containing 0.1% trifluoroacetic acid,

Gradient: 0 min (Solution A/Solution B = 90/10), 0.5 min (Solution A/Solution B =
90/10), 5.5 min (Solution A/Solution B = 20/80}, 6.0 min (Solution A/Solution B = 1/99),
and 6.3 min (Solution A/Solution B = 1/99),

Flow rate: 1 mL/min, Detection: 254 nm, and

Ionization: electron spray ionization (ESI);

Condition 2-1

Instrument: Agilent 2900 and Agilent 6150,

Column: Waters Acquity CSH C18, 1.7 um, ¢ 2.1 x 50 mm,

Solvent: Solution A: water containing 0.1% formic acid, and Solution B: acetonitrile
containing 0.1% formic acid,

Gradient: 0 min (Solution A/Solution B = 80/20), 1.2 to 1.4 min (Solution
A/Solution B = 1/99), and

Flow rate: 0.8 mL/min, Detection: 254 nm;

Condition 2-2



NO

Br [0291] MS (ESI pos.) nlz: 463, 465 ([ MtHr).

Synthe5|s of Reference Exanple P-01: Tert-Butyl

[.3- (3-chl orophenyl)-1-1412-

(mor phol i n- 4-yDet hyl ] phenyl | - 5- oxo- 1, 5-di hydro-4H1, 2, 4-tri azol - 4-yl ]
acetate [0292] [Formula 105] 0 O rO N Cl1-[0293] K2CO3 (405 ng) and
tert-butyl bronmpacetate (0.258 nL) were added to a suspensi on of the

conpound (564 iRl pE&RAL Syl N BRI R ENCE EXAIRLE PR, L ONE, 610 )

foll owed by stirtring at room errpera UF €10

m) .

LUt d S BRRhEDRIVERE R PR Bin A BRA S AR ésgg)

The organic

ayer was washed w th saturat

was dri ed gy fiin fRAnidh ABMRREH £58/30), %88 1/CRRYAR 1Y 1.38 nfif (Solution A/Solution

B=3/97), and

Detection: 254 nm.

In Reference Examples and Examples, optical isomers were measured under the
following conditions:

Instrument: HPLC system (Gilson, Inc.),

Solvent: n-hexane/EtOH = 70/30 (v/v),

Column: CHIRALPAK AD-H, 3.0 pm, ¢ 4.6 x 250 mm, and

Flow rate: 1 mI/min.

In Reference Examples and Examples, optical rotations were measured with the
following instrument:

Instrument: JASCO P-2300 Polarimeter.

In Reference Examples and Examples, compounds were named using ACD/Name
(ACD/Labs 12.01, Advanced Chemistry Development Inc.).
[0117] Terms and reagent names in Examples are denoted by the following abbreviations:

Brine (saturated brine), MeOH (methanol), MgSO, (anhydrous magnesium sulfate),
K2CO; (potassium carbonate), Na;CO; (sodium carbonate), Na,SOy (anhydrous sodium
sulfate), NaHCO; (sodium bicarbonate), NaOH (sodium hydroxide), KOH (potassium
hydroxide), HCI (hydrochloric acid), IPE (diisopropyl ether), THF (tetrahydrofuran), DMF
(N,N-dimethylformamide}, Et>O (diethyl ether), EtOH (ethanol), NH,OH (25 to 28%
aqueous ammonia), EtOAc (ethyl acetate), CHCI; (chloroform), DMSO (dimethy! sulfoxide),
MeCN (acetonitrile), n-Hexane (n-hexane), EtsN (triethylamine), iPr,NEt
(diisopropylethylamine), Pd(PPhs), [tetrakistriphenylphosphine palladium(0)], HATU [O-(7-
azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium hexafluorophosphate], DPPA
(diphenylphosphoryl azide), BH3- THF (borane-tetrahydrofuran complex), NaBO;-4H,0
(sodium perborate tetrahydrate), 3-BBN (9-borabicyclo[3.3.1]nonane), IBX (1-hydroxy-1,2-



filtration, and the filtrate was concentrated under reduced pressure.
The residue was purified by silica gel columm chromatography (SNAP
Cartridge HP-Sil: 50 g, nobile phase: CHC13/ MeOH = 100/0 to 96/ 4
(v/iv)) to yield the title conmpound (550 ng, light brown oil). M (ESI
pos.) mz: 499 ([1\4+Hr). Synt hegpbs of Reference Exanple P-P1:
[ 3- (3-Chl orophenyl)-1-{412- (norpholin-4-

{0z0d) | RrRURSEAoRI-Sn b dbSatn iggopibsome el droipeuondiintariao)
P01 1n chaCEeny (SRR ee LAk RRRRRly). BP LT PRGN ¢

for 1 day A (o ToPran & f ok 17 [

ad] ust ed e oy BmihGRop AR A Rk o, BRSO 30y stz
separ at egnHRiheRR)COLOMI (B8 dRbBiate 9@&3@?%% ed brine (20 nL). The
aqueous | ayer "was ‘extracted with chl droform ( m.) four tines. The
combi ned [%?th@yl@b%himpalmdﬁﬁﬁkxg\aedhldilﬁﬁﬁ%d ﬁdﬁiﬂ@&iﬁﬁ%&oﬂé@ﬁde).
renoved by filtration, and the nother |iquid was concentrated.

Chl or of or m was Sydthesis b8 Refegerice Sixdmple RAd: t 8 Ch@drbphengB(dxehdcesd &4d by
filtration and dried to yield the title conpound (321 ng, colorless

solid). MHIBFES[Fmosl) 18f z: 443 ([ MrHr). Synt hesi s of
Ref erence Exanple P{W a: 3-(Met hyl sul fonyl )benzoyl chloride [0296]
[ Formul a _107] - 80 (nethylsul fonyl)benzoic acid (2.00 g) in CHCI 3

(1 ncl udi A ERe % M n a nitrogen gas flow under ice cooling,
fol | owed by @ ng af] roomtenperature for 2 hours. The reaction
sol uti on was ggnt r aled under reduced pressure to yield a crude
product as a y®Tow solid, which was used in the subsequent reaction.
Synt hesi Raf I s TRt - - .

(et hyl smﬁgky%ngdrgﬁg%% gg?ggdr?%g)al?%%nx%%?g}j{v&@%%ﬁ[t?:%F%lF%n (ﬁ)eéﬁlyl(gé
0 leaN O j { | r i
Ref er enog B A L LB SE B Bfloba by
sol uti ons@kinizQF toonieylpeeAiRagaingettl PR ivadd bk GiseliBy b8 tduld L)
in CHC13 (including anylene, 40 nL.) over 5 mnutes in a nitrogen gas
f 1 ow undpressuwee, andahiaggsouk Gl holie A ¥olativn Haf Gddrid th@ed ih QR R&IBAkIIT €The
overni ght. A saturated aqueous sodi um bi carbonate sol ution (100 nL)
and et hypreap@aat @olid 8@s ndl]ectwelrtey fHddeéeh tooyitldehe edetompoumdl(2100 gncolorless
followed by stirring at roomtenperature. The solid was collected by
filtratigmdo yield a colorless solid (2.00 g). The filtrate was
separated into two |layers, and the aqueous |ayer was extracted with
et hyl acet at e. MEHESL 83%) a¥g 1SPEEMiIRBI ) ayer was concentrated to vyiel d
the title conpoun 2.53 g, colorless sqlid). M5 (ESI pos.) mz: 337
([ MeNar) . he ’%g‘,'%m%?%nmunééﬁ*aé SEREesIESd AR &cfren e .xamp}e P-AL

[0301] 'A sl ut RERAE GORBPFL Rr BORROF? e BArtP YA G el (20 )
dded i d (1. 95 2. di
Reterence Bxarprd Prey rott SRR e bR oo Gas
flow, fojgh¥pPdHymiieaioyng at 60C with stirring for 4 hours.
O

[0121] Synthesis of Reference Example P-A3:  (3-Methoxyphenyl)(oxo)acetic acid
[0122]



-81 - The reaction solution was cool ed and was then concentrated
under reduced pressure to give a crude product. Ethyl acetate (100
nL) and a saturated aqueous NaHCO3 solution (100 nm.) were added to
t he crude product, and ammni um sul fate was added thereto until
precipitation occurs, followed by separagi.on into two |ayers. The
aqueous | ayer was extracted with ethyl acetate (100 nL x 6). The
conbi ned rgﬁz}aqi ? iayer was dried over MgSM, and the desi ccant was
renoved t@o e 9 ion, The filtrate was concentrated under reduced

pressure to yield thestitle conpound (1.56 g, light yellow solid). M
(ESI pos.) z: A . Synt hesi s of Reference Exanple
P-Q d: Et-H‘S/cPi N@H

(et hyl sul f on : zoyl I ydrazi nyl | car bonyl ) gl yci nate [0302] [Formul a
110] 00 04" Nt S, &2 0303 A sol ution of et hyl isocyanatoacetate (0 83
m.) in THF (5 nmL) was dropwi se added to a solution of the conpound
(1.52 g) [prEParepyiidingkedletien(?d rikpopianih d - Brmdikbx (p2@nyilethaneas (200 g) and
mnutes with heating at 50C in a nitrogen gas flow, followed by

stirri ngseladigm dinside 4887 gowds stimerbatfaproutsidedempentire hEHOMC fooétwurs.  After
tenperature for 1 hour. The reaction solution was purified by silica
gel col usfolas Siraeegioaprintiosne fittgrad thenygh KalinH{resiBengd tradtrinark). pHElediltrate
CHC13/ MeOH I%440H =98/2/0.2 to, 90/10/1 (v/v/v)) to yield the title
conpound e d8pteg WitheE1Quhe ekt W advpfovib o agsopEEmelds HCT pglgtion and
366( [ MrNal.) . .S esL s Ref erence Exanpl e P-Qle; .
(343 (VoPHYS 2o £ TR0 ™ 5 GO nE Ry i e A wdex Tedoras pessars oryicld
cetic acid 304 - > [Formula 111] HO O [0305] The conpound
(1.52 g) %hﬁrté%acrog%foluﬁdg@'glgeg{%g%@npl e P-Qld was heated in an aqueous
3 mol /L sodi umyhpy j J g @0 £36.3 L) with stirring at 120C for
2 hours and then gﬁ%gzn@grwﬁ@ ﬁi'rs. The pH of the reaction

sol ution was aghuEliRAyihe cOBpOMAR werd@htHesih asean! M@ -

hydr ochl ori ¢ aci d, folll %\?vedp y exter a%%eﬁ}g\%\na?%&elg y ﬁgl%:%t at .ePTAhge'

combi ned or ganRefck@iee Exwapledy-iaad QM—%udYQ—@Qﬂethé%hfeHﬁ)@ﬁ?gE&%iWS

renmoved by filtration. The filtrate was concenttated under reduced
pressure to yi [SyatiebR ftor hfgzl@mmnﬂetﬁdx@ﬁc@l)amagbﬁc yel l ow solid). MS
(ESI pos.) mz: 320 ([ MtNa]). Synt hesi s of Reference Exanple
P- QL: [0124] [Formula 21]

2-{343- ( Met hyl sul f on@¥ ) phenyl] - 5- oxol, 5-di hydro-4H 1, 2, 4-tri azol -4-y1
1-N- (propan-2-yl) acefjam d&ﬁOSOG] [ Formula 112] N O O or

26}

[0125] MS (ESIneg.) m/z: 197 ([M-H}).

Reference Example P-A5:  (3-Cyanophenyl)(oxo)acetic acid

[Synthesis from 3-acetylbenzonitrile]

[(0126] [Formula 22]

[0127] Reference Example P-A6: (3-Fluorophenyl){oxo)acetic acid

[Synthesis from 1-(3-fluorophenyl)ethanone]



[ 0307] EDOHC1 (1.18 g) was added to a solution of the conmpound (1.52
g) prepared in Reference Exanple P-Qle and HOBt.H20 (1.17 g) in DWW
(20 mL) in a nitrogen gas flow, followed by stirring at room
tenperature for 10 minutes. |sopropylamne (0.66 nL) was added
thereto, followed by stirring for 1 hour4-The reaction solution was
separated between a saturated agueous NaHCO3 solution (100 nmL) and
CHC13 (5 iﬂ'l@g]aqueous | ayer - 83 - was extracted with CHCL3 (30
m.) . The I ned” ghganic | ayer was dried over MgpSO™4, and the

desi ccant mas removigd by filtration. The filtrate was concentrated
under r e AR €53 re. JHe residue was purified by silica gel colum
chromat ogr aghy w¥NAP "®#artri dge HP-Sil: 50 g, nobile phase:

CHC13/ MeOH/ ) . /0.1 to 92/8/0.8 (v/v/v)) to yield the titl
conmpound (5 colUrless solid). M5 (ESI pos.) mz: 361 ([ M+Na]
Synthesis of Reference Exanple P-Qa: Tert-Butyl 2-(3-

chl or oben@BAl) RederanserEramoRyh Gt e(%B@@@}S{cmorophbayn@sqm)a{:ﬂm]d The
title conpound&§4 41 g, colorless was synt hesized from 3-

chl orobenzoy! dRyHhssiflrpm 1n{2brgme- E‘émm%?%l)fébﬁﬂbﬁﬂat e (2.49 g), as
in Refer b. M5 (ESI neg.) mz: 269 ([MH).
SyntheS|$&5®]Eiﬁggéﬁ%ggéxanple P- @b: 3- Chl or obenzohydr azi de

hydr ochl ori de [0310 .[Fornula 114] A N NH2 nHCI [0311] The title
conpoundc£3 26 @ ‘orlgag powder) was synt hesized fromthe conpound
(4.41 9) d . AT R nce Exanple P-Qa, as in Reference Exanple

P-Qlc. M5 ( Afs.) iz 171 ([MtH] ). Synthesis of Reference
Exanpl e P- @2Bg, 3 Eﬂj%robenzohydrazide - 84 - [Formula 115] O

[0131] MS (ESIneg.) m/z: 261 (JM-HJ).

e
) -

Synthesis of Reference Example P-B1: 2-Chloro-5-hydrazinylpyridine
hydrochloride
[0132] [Formula 25]

HC!
[0133] An aqueous sodium nitrite solution (3.49 g of sodium nitrite in 12.5 mL of water)
was dropwise added to a solution of 6-chloropyridine-3-amine (5.00 g) in hydrochloric acid
(77.8 mL) over 10 minutes (such that the temperature does not exceed -20°C) under dry ice-
acetone cooling (-20 to -40°C), followed by stirring under the same conditions for 1 hour.

A solution of tin chloride (14.8 g) in hydrochloric acid (25 mL) was dropwise added thereto
over 15 minutes, followed by stirring at approximately 0°C for 2 hours. The precipitated
solid was collected by filtration (washed with water and n-hexane) and was vacuum dried at
40°C to yield the title compound (9.45 g, brown solid).

MS (ESI pos.) m/z: 144 ({M+H]").

Synthesis of Reference Example P-C1:  2-[2-(4-Bromophenyl}hydrazinylidene](3-

chlorophenyl)ethanoic acid



[ 0313] A saturated aqueous NaHCO3 solution (40 nm.) was added to a
suspensi on of the compound (2.73 g) prepared in Reference Exanple
P-02b in water (20 nmL) under ice cooling. EtOAc (50 nlL) was added
thereto, followed by stirring at roomtenperature for a while. EtOAc
was added to the mi xture with heating udfi-l the suspension was

di ssol ved. The solution was separated to two | ayers, and the aqueous
| ayer wa r Et OAc (50 nL x 6). The conbi ned organic

| ayer mazzg%ﬂegﬁ%ﬁgﬁMA%_Scn and the desiccant was renoved by
filtration. The was concentrated under reduced pressure to
yield the t|tIe conp-und 2. 18 g, colorless powder). M5 (ESI pos.)

m z: 171 WdMEHr o G s of Reference Exanple P-Qc: Ethyl
N-{[2-(3- chlf o-.nzoybhydr. ]carbonyIIegC|nate [0314] [Formul a
116] 00 14 A - [0315] | |tIe conmpound (430 ng, colorless
powder) was symgffesi zed from gpound (500 ng) prepared in
Reference Exanple P-@b-f, as in Reference Exanple P-Qld. Ms (ESI
pos.) n 491342 Qqnmw?d hydrochlorlw fe$ md)@nd Reflmeeme OEsbampmeomct;@cﬁo g)
[ 343- Chlorophenyl -5-0x0-1, 5-di hydrodH 1,2, 4-triazol -4-yl]acetic acid
[0316] Prgmred lfl #Fanee Bxampl ﬂ&%l in Wftesﬁlﬂmﬁ:heeﬁsswne@%&mt@z 85

o cpar od SHPCRERE AL LB PR I R orie ¢ SR BbmExaiRh 1S L tgoom

I\/qu ESl empf}rature, fol?owed(tly stlrrn)lg for 3 days. %‘][116 so?sél in tl%fsyth%Ine\{raegg ?lecteg1 E?' ©

P-
- 2.y onc el LRRRAPIA B Aot P2 R bl (03T0] The”
ELLL&ﬁS”?S”Si“? O e e R N D bl o P o, a8 in
Ref erence Examihg féltddling compounds were synthesized as in Reference Example P-C1.
Reference Example P-C2:  2-[2-(4-Bromophenyl)hydrazinylidene}(3-
cyanophenyl)ethanoic acid (Synthesis from Reference Example P-AS5 and (4-

bromophenyl)hydrazine hydrochloride)

[0136] [Formula 27]
HO

[0137] MS (ESIneg.) m/z: 342, 344 (IM-H]).

Reference Example P-C3:  2-(3-Chlorophenyl)[2-(4-
methoxyphenyl)hydrazinylidene]ethanoic acid (Synthesis from Reference Example P-A1 and
(4-methoxyphenyl)hydrazine hydrochloride)

[0138] [Formula 28]
HO_ .




M5 (ESI pos.) mz: 295 ([ MtHr). Synt hesi s of Reference Exanple
P- @Ba: 4-Fl uor o- 3- net hoxybenzoyl chloride [0320] [Fornula 119] O Cl
-. 86 - Synt hesi s of Reference Exanple P-@Bb: Tert-Butyl

2- (4-fluoro-3- methoxybenzoyl ) hydrazi necarboxyl ate [0322] [ Fornul a
120] O epic [0323] The title conmpound (&619 g, colorless solid) was
prepared from Reference Exanple P-Ba, as in Reference Exanple P-Q b.

Beanpl ¢ ROy S HE bl A (MCH oy o azi do [0824] [ Formula 121]
0 NNH2 [ 0385dredfip4dnt Bﬁiépc@moy&%(iér&&%mdﬁpb%‘h?@%@%ﬁhé&%](‘é’as

prepared from Reference (8.19 ence

Exanpl e Rhfdiephelf)éthaloidfGd XS%‘HtHesmlf@tﬁn (ReMibll o Example P-ATYHd %2 8l0tnd?-
Ref erence Exanple P-Q@3d: Eth N-1[ 2- (4-fl uoro- 3-

met hoxybéRpdeyRydtidniepy! ] car bonyl I gI ycinate [0326] [Formula 122] 00
OH H

[0140] [Formula 29]
HO, ..

Gl

Br
[0141] MS (ESI pos.) m/z: 354, 356 ((M+H]").

Reference Example P-C5:  2-(3-Chloropheny!)[2-(6-chloropyridin-3-
yl)hydrazinylidene]ethanoic acid (Synthesis from Reference Example P-A1l and Reference
Example P-B1)

[0142] [Formula 30]
HO

Cl.

[0143] MS (ESI pos.) m/z: 310 ([M+H]™").

Reference Example P-C6:  2-[2-(4-Bromophenyl)hydrazinylidene](3-
methoxyphenyl)ethanoic acid (Synthesis from Reference Example P-A3 and (4-
bromophenyl)hydrazine hydrochloride)

[0144] [Formula 31]
HO

[0145] Reference Example P-C7: 2-[2-(4-Bromophenyl)hydrazinylidene](4-fluoro-3-

methoxyphenyl)ethanoic acid (Synthesis from Reference Example P-A4 and (4-



[0327] The title compound (8.55 g, colorless solid) was prepared from
Ref erence Exanple P-Q@Bc (5.12 g), as in Reference Exanple P-Qd. M
(.ESI pos.) mz: 314 ([MHt). Synthesis of Reference Exanple P-@Be:

[ 3- (4- Fl uor o- 3- net hoxyphenyl) - 5-oxo- - 87 -

1,5-di hydro-4H 1, 2, 4-tri azol -4-yl ] aceti-@7acid [0328] [Fornula 123]
[0329] The title compound (7.25 g, colorless solid) was prepared from
Ref erenc < : .1aS i n Reference Exanple P-Qe. M
(ESI pos%rgﬁlﬁgﬁéngggy%%#@ﬁécg&ld% Synt hesi s of Reference Exanple
P- B: {0146] 3[Formula 32] _ _
243- (4- Fl'uor o- 3- oxyppenyl) - 5-oxol, 5-di hydro-4H1, 2, 4-tri azol -4-y1
]-N-(propan-2-yQacet™sgfl#de [0330] [Formula 124] N O )(NH [0331] The
title conpound (5.82 caftorl ess solid) was prepared from Reference
Exanpl e F;,@ 25 &) Wh eference Exanple P-QL. MS (EST pos.)

mz: 309 ([ M+ Synt ™y of Reference Exanpl e P-04d: Ethyl
N-{[2-(3- net] nzoyChydr qk ] car bonyl | gl ycinate [0332] [Fornul a
- 88 - [0333m#The'Ryrtl e conpound (17.5 g, colorless

125] 00 OHFfs.™ \
sol i d) repared from 3- net hoxybenzohydrazide (10.0 g), as in

Ro er encqUEAmNS URSKIE) We: JE5POBERHIN 7 206 ([ Mk )

Synt hesi s of Reference. Exa e. - - [3-(3- Met hoxyphenyl) - 5-ox0- 1, 5-
di hydro- 4H 1, 2, ??TP?%%HH&@’]%&%@- cB’amrQPQ’Blé]n'f'-ﬁ@hmaﬂ&lz@pe%ﬂmm-
RN 3-methoxyphenyl)ethanoic acid (Synthesis from Reference Example P-A4 and 5-bromo-2-

hydrazinylpyridine)

[0148] [Formula 33]

: Br
[0149] MS (ESI pos.) m/z: 368, 370 ({M+H]").

Reference Example P-C9:  2-[2-(4-Bromophenyl)hydrazinylidene](3-chloro-4-
fluorophenyl)ethanoic acid (Synthesis from Reference Example P-A2 and (4-
bromopheny})hydrazine hydrochloride)

[0150] [Formula 34]
HO, .0

[0151] Reference Example P-C10: 2-[2-(5-Bromopyridin-2-yl)hydrazinylidene](3-chloro-
4-fluorophenyl)ethanoic acid (Synthesis from Reference Example P-A2 and 5-bromo-2-
hydrazinylpyridine)

[0152]



[0335] The title compound (14.4 g, colorless solid) was prepared from
Ref erence Exanple P-Q4d (17.4 g), as in Reference Exanple P-Qle. M
(ESI pos.) mz: 250 ([ M+Hr). Synt hesi s of Reference Exanple
P-Q4: N-Tert-Butyl -213-(3-net hoxyphenyl)-5-

0x0- 1, 5-di hydro-4H-1, 2, 4-tri azol - 4-yl ] adét-am de [0336] [Fornula 127]
>reN O NH [0337] A mxture of Reference Exanple P-QMe (1.00 g),
tert- butxpgﬁhﬂg35 2 m), HATU (2.29 g), DEA (1 4 nL), and DWF (10
nm) was stirred @ rogm tenperature overnight. Water (20 nL) and an
aqueous 3 M HCl sol™gs#on (20 nL) were added thereto in an ice bath,
fol |l oned extractipn wlth ethyl acetate. The organic |ayer was
washed wisehn gt y ; the solvent was distilled off under
reduced presg purified by - 89 - silica gel

col um chr ong : - idge HP-Si!: 50 g, nobile phase:
CHClS/NbOHF- to 90/ 10 ( yield the title conpound (743

Syt hesi SOERT %'éérg%feﬁ%@%#ﬁﬁso@af” BRI D htrocpsidsarit-

or epar ea "1 A Yéh@?}ﬁ%ﬁﬁﬂ%ﬁﬁ (S S RrEnst FReT B0 g Sbroo-2-

Referenc%réﬁ%he %ia The crude product was used in the subsequent
reaction.” pyg,r} esis of Reference Exanple P-(QBb: Tert-Butyl

2-[(6- nei@g%¥pgp ] yl ) car bonyl ] hydr azi necar boxyl at e [ 0340]
[ Formula™1 he title conpound (4.62 g, colorless solid)
was prepared fro wf nce Exanple P-(ba, as in Reference Exanple

P-Qlb. M5 (ESI pos ) mzH 290 ([ M+Na]). Synthesis of Reference
Exampl e PARC: A I pp}‘;n‘ \;2 car bohydrazi de [0342] [Formul a

[0155] MS (ESI pos.) m/z: 350, 352 ([M+H]").
Synthesis of Reference Example P-D1:  2-(4-Bromopheny!)-5-(3-chlorophenyl)-
2,4-dihydro-3H-1,2,4-triazol-3-one

{0156] [Formula 37]

[0157] Et3N (2.1 mL) was added to a suspension of the compound (5.14 g) prepared in
Reference Example P-C1 in toluene (100 mL) under a nitrogen atmosphere, followed by
stirring at room temperature to give a solution. DPPA (3.1 mL) was added thereto, and the
mixture was gradually heated with stirring, followed by reflux for 8 hours.  After cooling,
an aqueous 10% KOH solution (120 mL) was added to the reaction solution, followed by
stirring at room temperature for a while. The organic layer was removed, and concentrated
hydrochloric acid was added to the aqueous layer in an ice bath. The precipitated solid was

collected by filtration to yield the title compound (4.92 g, colorless solid).



[0343] The title compound (2.81 g, light yellow solid) was prepared
from Reference Exanple P-Q®b (4.62 g), as in Reference Exanple P-Q c.
Ms (ESI pos.) mz: 168 ([MH'). - 90 - Synt hesi s of

Ref erence Exanple P-Q@d: Ethyl N ({2-[(6-methoxypyridin-2-

yCcar bonyl ] hydr azi nyl | car bonyl ) gl yci nat-&9[-0344] [Fornula 131] 00 ON

Nt, "0 [0345] The title compound (4.72 g, colorless solid) was
pr epar ed from Rakepsns 1(2 81 g), as in Reference
Exanple P-Q d. I(:JEST )Egﬁ rn/@o%@g}ﬁ )[I\/HrHr) Synt hesi s of

Ref er ence Exa”pﬂ% BrnéReig c[o%lﬂoﬁnm&@)gyﬂliéélgédrhsgnX'{Herélc@)ﬁ?(alln %P -D1
di hydr o- 4H—124tr|azol 4-yl]acetic acid [0346] [Fornula ?2

[0347] The tit|R:fe@AROBREN 4xﬂéfp&azg 34![11(418&&?1@ rﬁaem)djlo;vm snﬁgﬂﬁéqﬁm
Ref erence Exanple P-05d (4.72 g), as in Reference Exanpl e

(ESI  pos.tjiazol-B-ylplrhzdditviit] ynthesis from RefdroiesiBxaaiplRRiGm ence Exarrpl e
P- B: 243-(6-Met hoxypyridin-2-yl)-5-o0xo0-1, 5-

di hydr o- 4B#38] 2 [Betmmila38] - 4- yl | - N- (pr opan- 2- yl )acetanm de [0348] - 91
- [Formula 133] NieN O NH) [0349] The title conmpound (1.80 g,
colorless solid) was pregpared from Reference Exanple P-Qbe (2.00 g),

as in Reference Exari I\?l
=18

[0159] MS (ESIneg.) m/z: 339, 341 ([M-H]).

Reference Example P-D3:  5-(3-Chlorophenyl)-2-(4-methoxyphenyl)-2,4-dihydro-
3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-C3)
[0160] [Formula 39]

[0161] MS (ESI pos.) m/z: 324 ([M+Na] ™).

Reference Example P-D4:  2-(5-Bromopyridin-2-yl)-5-(3-chlorophenyl)-2,4-
dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-C4)
[0162] [Formula 40}

[0163] MS (ESI pos.) m/z: 351, 353 ([M+H]").
Reference Example P-D5:  5-(3-Chlorophenyl)-2-(6-chloropyridin-3-yl)-2,4-



M5 (ES1 pos.) mz: 292 ([ MtHr). Synt hesi s of Reference Exanple
P-Rl a: (4-Brono-2-fluorophenyl)acetic acid [0350] [Formula 134]

[(0351] Oxalyl chloride (3 2 nL) and DMF (one drop) were added to a
suspensi on of 4- brono-2-fluorobenzoic acid (4.0 g) in CHCL3 (40 nl)
in an ice bath, followed by stirring at-50com tenperature for 3 hours.
After concentration, a m xture of THE and MeCN (1/1 (v/v), 40 nL) was
added to dil@irhSH-d0et- rkMECHIAR Eﬁ}%tﬁ@is/f}orgk%@ré%'ﬁﬂaﬂlﬁlc A&s§ L) waes
added thereto at 0C, followed by stirring at roomtenperature for 2
hours. Afjoeg4|cqresniiaat]on, a m xture of 1,4-dioxane and water (1/1
(v/iv), 60 nL) and then glver acetate (916 ng) were added thereto,
followed by stirring atgl00C for_ 2 hours. After concentration, a
saturated aqueous N sol was added thereto, followed by
stirring at roomtenpera for pr. Et OAc was added thereto, and
t he soli Jas =) fil\va on through Celite (registered
tradenmar K)" 9 the organic |ayer. Under ice cooling, 3 nol/L
HC1L was addecd he aqueous | ayer to make the systemacidic. The
aqueous | ayer=yg extracted from CHC13 (50 m x 9). The conbi ned
organic layer was filtered through a phase separator, and the

filtrat e[%]c%@ﬁ}%édﬂ/@hﬂ&([ Ced pressure to yield the title
conmpound (2.46R9, colorless powder). - 92 - M5 (ESI neg.) mlz: 231,
233 ([ M HD. e EIPIERIH B S mpe (thBsomerten¥hit (3aatharyrisnylir2,4-dihydro-

Ref er enc npl e P-R a. Reference | e P-R2a:

(4-Br omgkfﬁgt"ﬁfa%%?ﬂw @e&eﬁé oy gxe?eggpw FaamgleR-6)
4-bronn-i0ﬂ§ﬁh?§ be@z %f acid) [0352] [Formula 135] [0353] Ms (ESI
neg.) m z: 3, ?? -). Synt hesi s of Reference Exanple
P- R3a: (4-Brono-3-fluorgphenyl)acetic acid (Synthesis from
4-bronn-3-f|uorobegi j cifaci d) 54] [Fornmul a 136] [ 0355] M5 (ESI
neg.) mz: 231, 23 8*“4' ) hesi s of Reference Exanple

P- Rda: (4-Bronp- 3- netlkx e acid (Synthesis from

4- br ono- 3,96 hefeerzotN aci 356] [Fornula 137] [0357] M5 (ESI
neg.) nmz: i ([MH-). Synt hesi s of Reference Exanple
P-Ri b: 2-(4-BaQnp£2-fl uorophenyl)ethanol [0358] [Fornula 138] OH

[0167] MS (ESI pos.) m/z: 346, 348 ([M+H]").

Reference Example P-D7:  2-(4-Bromophenyl)-5-(4-fluoro-3-methoxyphenyl)-2,4-
dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-C7)
[0168] [Formula 43] |

O

F
[0169] MS (ESIneg.) m/z: 362, 364 ([M-H]).

Reference Example P-D8:  2-(5-Bromopyridin-2-yl1)-5-(4-fluoro-3-
methoxyphenyl)-2,4-dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-
C8)

[0170]



Br - 93 - conpound (2.460 g) prepared in Reference Exanple P-Rla in
THF (40 nL). The m xture was stirred with gradually raising the
tenperature to roomtenperature for 5 hours. Under ice cooling, MeOH
was added to the reaction systemuntil foam ng stopped. The sol vent
was distilled off under reduced pressuré&l-Water (40 nmL) and CHC13 (20
m.) were added to the residue, followed by stirring at room
tenperatqﬁ%nnéﬁugg extraction with CHC13, filtration through a phase
separator was perforned. afhe sol vent was distilled off under reduced
pressure. The residue Vag purified by silica gel colum

chr omat ogr aphy ( SNA § _ 50 g, n-hexane/ Et 0OAc = 90/10
to 50/50 (v/v)) to § ound (1.93 g, colorless oil).
M5 (El pos.) nlz; e foll ow ng conpounds were
synt hesi zga &g A g e P-Rib. Synthesis of Reference
Exanpl e B- R2b: : BronD 2- met hoxyphenyl ) et hanol (Synthesis from
Ref erence Ex ‘ f 2a) [0360] [ Formula 139] O [0361] M5 (ESI
pos.) m z: Synt hesi s of Reference Exanple

%g‘ﬁgkgﬁmﬁ) %3%%% s%éﬁ)%uﬁél%’ fHo{Rhibs] Ve (2 pos) e 2t

2- (4- Br ono- 3- w&ﬁi%é%ﬁ?@?ﬁ%‘g Hﬁfﬁi ?@%ﬁ?’ﬂ%@]ngyﬁrso% fﬁéi‘?f&%ﬂl{‘éfo@ﬁéwﬁr%‘“
gy Etdfﬁ)esE gﬁg’ﬁ“f? ?g#ctga@gﬁg% @ éi\E?S ﬁf%?%éflg}"%l ﬁ% E%%??]Plﬁc%z @% eny pet hyI

met hanes bf a plggﬁggg [Fornula 142] P".? [0367] Under ice cooling,
Et 3N (0. ‘%ﬁ)qap chloride (0 21 nL) were sequentially added

to a solutlon of the c ound (500 ny) prepared in Reference Exanple
P-Rib in CHC13 (8 MIom-bysUangatrmmMmmaaUHefm 1
hour. Water (10 ni foll owed by extraction with
CHC13. Theg organlc Fer ed through a phase separator. The
flltrate" _20maeN reduced pressure to yield the title
light yellow oily conpound).

[0173] MS (ESIneg.) m/z: 366, 368 ((M-HJ).
Reference Example P-D10:  2-(5-Bromopyridin-2-yl)-5-(3-chloro-4-fluorophenyl)-
2,4-dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-C10)

[0174] [Formula 46]

[0175] MS (ESI pos.) m/z: 369, 371 ((M+H]").

Reference Example P-D11:  2-(5-Bromopyridin-2-yl)-5-(3-methoxyphenyl)-2,4-
dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-C11)
[0176]



M5 (El, pos.) nmlz: 296, 298 (M). The follow ng compounds were
synt hesi zed as in Reference Exanple P-Ric. Synthesis of Reference
Exanpl e P-R2c: 2-(4-Brono-2- et hoxyphenyl ) et hyl met hanesul fonate
(Synthesis from Ref erence Exanple P-R2b) [0368] [Forrmula 143] O
[0369] M5 (El pos.) miz: 308, 310 (M) -52- Synt hesi s of Reference
Exanpl e P-R3c: 2-(4-Brono-3-fluorophenyl)ethyl nethanesul fonate

(Synt hesggojnqlggu ference Exanple P-R3b) - 95 - [0370] [Fornula 144]
Br Pre; [ 0371] (El s.) mz: 296, 298 (M). Synt hesi s of
Ref erence Exanpl e P- R4c:g2- (4- Bronp- 3- net hoxyphenyl ) et hyl

met hanesul f onat e ( Q851 s f ef erence Exanpl e P-R4b) [0372]

[ Formul a 145] Br 2 0 . r Pos.) nfz: 308, 310 (W.

Synt hesis @f Ref speanyl . 4-[ 2-(4-Brono- 2-

fl uor oph S 101 i ne 4] [Formula 146] N O

[0177] MS (ESI pos.) m/z: 347 ([M+H]").

Synthesis of Reference Example P-E1:  2-[1-(4-Bromopheny!)-3-(3-chlorophenyl)-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
[0178] [Formula 48]

T Yo

[0179] K>COs (3.87 g) and 2-bromo-N-(propan-2-yl)acetamide (3.78 g) were added to a

suspension of the compound (4.92 g) prepared in Reference Example P-D1 in DMF (90 mL),
followed by stirring at an outside temperature of 90°C for 1.5 hours.  After cooling, water
(200 mL) was added thereto. The precipitated solid was collected by filtration to yield title
compound (5.40 g, colorless solid).

MS (ESI pos.) m/z: 449, 451 (fM+H]™).

The following compounds were synthesized as in Reference Example P-E1.

Reference Example P-E2:  2-[1-(4-Bromophenyl)-3-(3-cyanophenyl)-5-0xo0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-D2 and 2-bromo-N-(propan-2-yl)acetamide)
[0180]



[ 0375] The conpound (337 ng) prepared in Reference Exanple P-Ric was
di ssolved in MeCN (6 nL), and i Pr2Net (0.40 nL) and norpholine (0.20
nm.) were added thereto, followed by stirring at 100C overni ght. After
concentration, the residue was purified by silica gel columm

chromat ography (SNAP Cartridge HP-Sil: -88-g, nobile phase: CHC13/ MeOH
= 99/1 to 95/5 (v/v)) to yield the title conpound (315 ng, |ight

br own oi”}bHMQaqgﬁl pos.) mz: 288, 290 ([M+Hr). The foll ow ng
conmpounds were syjat hesi zed as in Reference Exanple P-RI1-1.

Synt hesi s of efeﬂpnceggx npl e P-R1-2:

842- (4- Brono- 2° déeethyl]-S- oxa- 8- azabi cycl o[ 3. 2. 1] oct ane
(Synthesis frothe conp nd prepared in Reference Exanple P-R ¢ and

3- oxa- 8- azabi cycl of 1] ctan [ 0376] - 96 - [Formula 147] [0377]
MS (EST pos.) m z: 31hl ('y L Synt hesi s of Reference
Exanpl e R2-1: 442- (A-Br phenypet hyl ] nor phol i ne

(Synt hesi s , und red in Reference Exanple P-R2c and

nmor phol i ne) [i' Forrmul a 148] [0379] Ms (ESI pos.) mz: 300, 302

([ M:H]) . @ hesi s of Reference Exanple P-R2-2:
812- (4- Brono- 2- me¥hoxyphenyl ) et hyl ] - 3- oxa- 8- azabi cycl o[ 3. 2. 1] oct ane

Synt h d | ef Ex le P-R2 d
%Eé?a o 151 A cyc; EE?C@;?] o’gt%%jgf U8B Eor rerLiegcig] "0 Br [0381] NB
0s. z 3
Exarrploe PR3- 1 445" C(ezl- Br rré[\)/ijr 3|]ir s gp%enydggtgﬁﬁ -T- o %({X?hﬁé}&%—s -ox0-1,5-

Synt hesiymylifRanpt he, Rafeand
go?phollne) f838é? fgg?ﬁﬁfﬁ 1 ﬁ?%?%?paﬁﬁiﬁﬁﬁ%QﬁugégFﬁkB (ESI pos )

m z: 288 Ex29@1e(F-M8Hn}.2-bromo-N- (E@f{p napcEsan@l)e P- R4- 1
442- (4- Br ono- 3- net hoxyphenypet InDrphollne 8Synthesis fromthe
conpound [fr8pafBdniute 5&f er ence Exanple P- R4c and nor phol i ne)

_ﬁuof

[0183] MS (BSI pos.) m/z: 401 (M+H]").

Reference Example P-E4:  2-[1-(5-Bromopyridin-2-y1)-3-(3-chlorophenyl)-5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-D4 and 2-bromo-N-(propan-2-yl)acetamide)

[0184] Formula 51]

Y,,%

Cl.




[0384] [Forrmula 151] -0 N O [0385] Ms (ESI pos.) mlz: 300, 302

([ MtHr) . Synt hesis of Reference Exanple P-R5-1:

441- (4- Bronophenyl ) propan-2- yl ] norpholine [0386] [Formula 152]

[ 0387] 1-(4-Bronophenyl) propan-2-one (2.03 g) was dissolved in CHC13
(40 nmL), and norpholine (1 24 nL) was added thereto, followed by
stirring at roomtenperature overni ght and then at 60C for 4 hours.

NaBH( MC)[§%§$O%§Qg§p€%ﬂﬁ&t hgoqubgp\g%{{bnu were sequentially added

t her et o, rring over The reaction was termi nated

by addition of p@t@fiee EiHi’nﬁlQ?-Eﬁa%Eﬁ(B-l Blot Oﬂ#@ﬂy%isi@?og@r\;&lﬂ;g%e}m@sﬁo-

CHCI 3 and a saturated aqueous NaH sol uti

purified 1b5#dﬂiyﬂtcﬁ4ngl§1,4&&5%-}&?&0@@[@9%{06@@@& (SynRaRGrom Reference
CHC13/ Et OAc = 80/20 to 60/40 (v/v)) to yield the title conmpound (1.67
g, col or |Bxampid PID5 Md Z-EBIMm@EdS(pyopahZ-yR&dtamd8 ([ MrHr) .

Synt hesi s of Reference Exanple P-R5-2:

841- ( 4- BlomijheéRyppriopah- 2- y11- 3- oxa- 8- azabi cycl o[ 3. 2. 1] oct ane

[ 0388] [ Forwyl gNL53 - 98 - [0389] The title conmpound (54 ng,
colorless oil) wa epgred from 1-(4- bronophenyl) propan-2-one (130
ng) and 3-oxg- 8-azabi cy® o[ 3. 2. 1] octane (100 ng), as in Reference
Exanpl e P-R5-1. N pos. : 310, 312 ([MtH]). Synt hesi s
of Reference Exanpl & RGa:

2- (6-Chl aropyridin-3

154] 1839;

\( (V- Ntet hyl acet ani de [ 0390] [ Fornul a
g0l Ui on o -chl oropyridin-3-yl)acetic acid (5.0
g), N, O-di nef tdr oxyam ne hydrochloride (2.98 g), EDC HCL (5. 87
g), and N net ar pholine (9 6 nL) in DM (70 nL) was stirred at
roomtenperatur® for 4 days. Under ice cooling, water (150 nL) was
added t hegiep, M@tﬁﬁ%@.)Wz%r(F{q&mﬂ_ with EtOAc. The organic |ayer
was sequentially washed"with water and brine and was dried over
Na2SO4. The deRefg@itt Bramplepapéed 2t{y-($iﬁrbm@ph@fyt)a31@3-hwﬁdx' bhdn3)E5-¥as1,5-
concentrated under reduced pressure. The residue was purifled by

si | i ca gdihydm-4#i¥,Z itoamil-dayl hPhipréBNARY Gadetamide €5 yirltheSis| fion® Reredvebi | e
phase: nhexane/ Et0Ac = 75/25 to 0/100 (v/v)) to yield the title
conpoundE¢8nplé RyPD6lang Btbromiolypmophy-2-WBcétbBidepos. ) miz: 215 ([ M+H]).
Synt hesi s of Reference Exanpl e P-R6b:

1- ( 6- Chl BHSBY r [eirmuB-34]) pr opan- 2- one [0392] [ Fornul a 155]

Y s
N r

[0189] MS (ESI pos.) m/z: 445, 447 ((M+H]").

Reference Example P-E7:  2-[1-(4-Bromophenyl)-3-(4-fluoro-3-methoxyphenyl)-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl}-N-(propan-2-yl)acetamide (Synthesis from
Reference Example P-D7 and 2-bromo-N-(propan-2-yl)acetamide)

[0190]



[ 0393] Under ice cooling, a solution of 3 nol/L nethyl nagnesium
bromde in Et70 (1.6 nL) was dropw se added to a solution of the
conpound (1.0 g) prepared in Reference Exanple P-R6a in THF (15 nli)
in anitrogen gas flow, followed stirring at roomtenperature for 1
hour. Under ice cooling, a 3 nol/L hydrdShloric acid (2 nL) and an
aqueous 2 nol/L - 99 - sodium hydroxi de solution (30 nL) was added
thereto. Abigfla®%jraction with EtOAc, the organic |ayer was washed
with brine. Afteggdrying with Na2SO4, the desiccant was renoved by
filtration. Lhe fjltr e was concentrated under reduced pressure. The
resi due was poy® silica gel colum chromatography (SNAP
Cartridge HP-J | : fbbi | e phase: n-hexane/ Et 0Ac = 80/20 to 0/100
(vliv)) to yield the\ti £ compound (235 ng, light yellowoil). M

(ESI pos.) mz: 170 { nt hesis of Reference Exanple
P-R6-1: 4-[1-(6-Chlor}

I K/ ' .
DRy 1,1t @ u pan- 2- yl ] nor phol i ne [ 0394]
[ Formul a 18¥, DR95 ] 1'pprane 4 col i ne conplex (252 ngy) was added

to a sol ufi onyp e conmpound (235 ngy) prepared in Reference Exanpl e
. )e (0 21 nL) in a mxture of methanol and acetic

acid (5 m , g *viv)), followed by stirring at an outside
tenperature of 60C for 5 hours and then at an outside tenperature of
70C over fdHH{]. MS(ESI met)rmatkt 6 466 (IMEHLC)L3, the organic |ayer was
filtered through a phase separator. The solvent was distilled off
under reduced pRebersngedixampde Pdsi: dL?e[]m@sBmmdpfy'riéﬂl Byl)si-(4-Beorged- col um
chromat ography (SNAP Cartridge HP-Si | : nmobi | e phase: Et 0Ac/ MeOH
= 100/ 0 ftyphen)-yProtled-ginypp- 4l‘ﬂe1 zﬂttwobéwbh?n@rqp@s@ whacetaimjée

yel | ow oi ] ) 8;d_t(EST 0s.) mz: 241 ([MtH). The foll ow ng conpounds
were synfhEghesir dietRafedP R Bahh2 prom-i (propan-2-y e

Exanpl e Chl or opyri di n-3-yl ) propan- 2-y1] - 3- oxa- 8-
azabicycﬁyﬁgJZI IH@#%%% (Synthesis fromthe conpound prepared in

Ref er ence anpl8 PR6b and 3-oxa- 8-azabicycl o[ 3. 2. 1] octane) [0396] -
100 - [03 pos.) mz: 267 ([ MH]). Synt hesi s of
Ref erence Exagple H-R7- 1) 842- (4-Bronophenyl)ethyl] - 3-oxa- 8-

azabi cycl o[ 3. 2. 1j o¢t ane # 039 [ Formul a 158] [ 0399] Under ice
cooling, Et3N (1.3 - sul fonyl chloride (0.64 nL) were

4- br onophenyl ) et hanol (1.5 Q)
in CHC13 (&0 ni, gMRemEd b Jfring at roomtenperature for 2
hours. Umtert [ wat er was added thereto, followed by
extraction w I’13. The organic layer was filtered through a phase
separator, aat filtrate was concentrated under reduced pressure.

[0193] MS (ESI pos.) m/z : 464, 466 ([M+H]").

Reference Example P-E9:  2-[1-(4-Bromophenyl)-3-(3-chloro-4-fluorophenyl)-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-D9 and 2-bromo-N-(propan-2-yl)acetamide)

[0194] [l;;)rmula 56]




[0400] A m xture of the residue (light brown oil),

3- oxa- 8- azabi cycl o[ 3. 2. 1] oct ane (904 np),
2,2,6,6-tetranet hyl piperidine (2.0 nm.), and MeCN (10 nL) was stirred
at an outside tenperature of 95C for 4 days. After cooling, water was
added thereto, followed by extraction wiih CHCL3. The organic | ayer
was filtered through a phase separator, and the solvent was distilled

of f underppte Qqug(ES?ﬁ?%*mﬁzlaftfgig Was purlfled by silica ge

col um chronatograp y 50 g, nobil e phase:

Et 0Ac/ MeOH = 9%]&&%@9&%1@\#&0 tp[aﬁﬁhﬂarﬁ%@ﬁdﬁ b?lﬁ?@-@hﬁ'&ﬁ) 1. 47

g, light brown solid). M5 (ESI pos.)
Synt hesi shafrofehehenes-Exalipy o RESI 2,4-4ikZoi roPartt2-ylacetamide (Synthesi
yI)propyI]phéﬁ?l?%oronlc acid [0401] - 10{“?ﬂ?ﬁ§$gg?a f%gfeﬁngé ﬁbfﬁm

[ 0402] THeom Refoemd Exhntple B)D 1 apal-eobmNRpt@uescd)dosamite P- R5-1 was
dissolved in THF (32.3 nL). A solution of 2.66 nol/L n-BuLi in
n- hexane [0294 rEprmvdds 53Pded to the resulting solution at -78C,
followed by stifHing for 30 mnutes. Subsequently, triisopropyl

borate (1 6% Nyas gyided thereto, followed by stirring with
gradual Iy rai |ng e t erature to roomtenperature for 3 hours. A
2 nmol /L hydrdchl orji c acjy solution (16 nL) was added thereto,

followed by stirrim
was adjusted to basit
concentratj
was puri f's
CHC13/ Me01- 1
(1.09 g, creay ce¥ored powder). M5 (ESI pos.) mz: 250 ([ MrH]).
Synt hesi s Bf Re¥erence Exanple P-Ti:

2-13-(4-E phen

hydro&yelw ﬁ? ﬁ%‘h f‘g/ﬁ‘@ 6i%?[f’géﬂh hydro 41-1-1,2,4-triazol -4-y
11 (Propan- ZeokPagstari, b 8403) LS Ral 0kt b S0 Bo L Ry
JEXEE P et ol e o e
hours. ARkehpedRbangd ARSmONUERHu etamidd? - distilled off under
reduced pressure The residue was gﬁ%ifled by col um chr omat ogr aphy

( SNAP Cayn@g gfF (%ﬁmh}5£28 g, nobile phase: n-hexane/Et0Ac = 100/0 to

85/15 (v/v)) toyyield chl oro-5-[(Z2)-2-et hoxyet henyl ] pyri m di ne (250
[ 0405] Cs2CAB (975 ng) was added to a sol ution

nmy, colorlegs syglid)

of the resu] ng‘Zfénloro-5-[(Z)-2- et hoxyet henyl ] pyri m di ne (184 np)
308
b

rni gN==Subsequently, the reaction solution
sat ragfﬂaaqueous NaHCO3 sol ution. After
s perforned. The organic |ayer
c chromat ogr aphy (nobile phase:

and the co und ) prepared in Reference Exanple P-@B in DVSO

(4 0 nL), foll onel _|rrln roomtenperature for 12 hours and
‘ 82C for 8 hours. After cooling,

U*ﬁsiZEé‘Téﬁctlon solution, and then were

$ and r. The aqueous | ayer was extracted

then at an outside
CHC13 and mater wer ¢
separ at e@l o
bnbi ned organic | ayer was washed with water and
entrated under reduced pressure. The residue was
purified by Si ca gel col um chronatography (SNAP Cartridge HP-Sil:

with CHC13. 1
25 g, no é@#% &o 90/10 (v/v)) to yield
211-{5- [?E%gE eth xy enf%ﬁg rim 11-

3-(4-fl 3- } ] ]
61 o 5 ey B, B BT R

h%/dr ﬁc hl &xd- lPS&:!Ih)erbﬂHll 4; zmraxam.y(]m t@l’i-@@@lac\é\ﬁﬁu@éj@@ﬂt%ﬁs FroRPRbMcteABe

of the resulting

241- { 5- [ EXdmide CtDOK yd Bonrych-PDitertbddyBectanide) 3- (4-f 1 uor o- 3.

met hoxyphenyl) - 5- oxo- 1, 5-di hydro-4H-1, 2, 4-tri azol -4-y1] - N (propan-2-y
Cacet am [@200)50 ng) in a m xture of MeCN and H20 (10/1 (v/v)),




Synt hesis of Reference Exanple P-U: Tert-Butyl

[ 2- (4-{3-(3-chl orophenyl)-5-

0X0- 412- 0xo0- 2- ( propan- 2-yl am no) et hyl] -4, 5-di hydro-1H 1, 2, 4-triazol -1
- yl I phenyl)ethyl]carbamate [0407] [Forrmula 161] CI NH [0408] A
suspensi on of the conpound (73 ng) prepa’ed i n Reference Exanple

P- @2, NBOGC- 2- (4-bronmophenyl)-ethylam ne (78 ng), copper iodide (47
nmg), trigebasdhyn] phosphate (105 ng), and

trans- (1R 2R)-N, ¥ - bi snet hy1-1, 2- cycl ohexanedi am ne (0.039 nlL) in

1, 4- dioxanen(2 HL) s stirred in a nitrogen gas flow at an outside
tenperatureZB?’iOOZf# days. After cooling, 20% aqueous anmoni a
eget o, Jf

was added t d by extraction with CHC13. The organic
| ayer was filtered e separator, and the filtrate was
concentrated under r The resi due was purified by

silica gel colum chy Cartridge HP-Sil: 10 g, nobile
phase: CHJG 4l 20 (v/v)) to yield the title conpound
(84 ng, & 5olid). M5 (PSI pos.) mz: 536 ([MtNar). - 104 -
Synt hesi s of pd e Aa- 1: 243-(3-Chl orophenyl)-1-{412-(norpholin-4-

ypethyl]phenyi'~'¥oxo-1,5-dihydro-4FL1,2,4-triazol-4-y1]-N—(propan-2-
ompound (100, ) ey dRa gl AR P 1" Cor phol i ne
(0,05, SSLhSAPPRU AL ERTARR 0y S50 Mgl )
Cosi dus sas prr P ed by G0l in ehronat o el P SRRR A TS EmiS

10 g, nopi20e] piEsenld4d13/ MeOH = 98/ 2 to 85/15 (v/v); and SNAP
Cartridge KP-NH4 28 g, nobile phase: n-hexane/ CHC13 = 80/20 to 0/100

(v/iv)) andgre ratigf t hi n-layer chromat ography (PTLC) (1.0 mm
silica gel 6(F23 tqo nobi | e phase: Et0Ac/ MeOH = 95/5 (v/v)). The
resulting crdde pgoduct™was washed with a solvent m xture of EtOAc

and n-hexane (EtO -Jlexane .= /v)) wth stirring to yield the
title conpound (70 Wy, | op d. M5 (ESI pos.) mz: 484

([ MtHr) . ] VR (600 MHz, CDCI3) 5 (ppm; 1.20
(6H, d, Gl B ~M48-2.6+¥6H, n), 2.80-2.88 (2H, n), 3.76 (4H,
br. s.), 4.0 B (1H, m), 4.36 (2H, s), 6.37-6.45 (1H, m, 7.31
(2H, d, J = & -4 7.46-7.50 (1H, m, 7.51-7.55 (1H m, 7.74-7.77
(1H, m, 7.85-M88 (1H m, 7.94 (2H, d, J = 8.7 Hz).

Synt hesi p208] Exanihe Aathe: codthauid (300 R ¥ RerdAfds £2n

azaspiro 3.§Hhept-6-ypethyl%gﬁenyg)--Sgggg@?,S-dihydro-4HP%¥§?g§%riaz
ol - 4- y1ltridufypfvirpantin(0.95 )dgREARPHY, (108 1ld), and dfne (T0RALFHadstifsd] urdeQ

nitrogen atmosphere at an outside temperature of 100°C for 5 hours.  After cooling, the

solvent was distilled off under reduced pressure, and the residue was purified by column
chromatography (SNAP Cartridge KP-NH: 28 g, mobile phase: n-hexane/CHCI; = 75/25 to
0/100 (v/v)). The resulting crude product was washed with a solvent mixture of EtOAc and
n-hexane (EtOAc/n-hexane = 1/6 (v/v)) with stirring to yield the title compound (222 mg;
colorless solid).

MS (ESI pos.) m/z: 397 ([M+H]").

The following compounds were synthesized as in Reference Example P-F1.

Reference Example P-F2:  2-[3-(3-Cyanophenyl)-1-(4-cthenylphenyl)-5-0x0-1,5-

dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference



[0412] A suspension of the conpound (150 ng) prepared in Reference
Exanpl e P-J1, 2- oxa-6-azaspiro[3.3] heptane oxalate (2:1) (157 ng),
and acetic acid (0.1 nL) in CHC13 (3 nL) was stirred at room
tenperature for a while, and then sodiumtriacet oxyborohydride (231
nmg) was added thereto, followed by stird8ng for 3 days. A saturated
NaHCO3 sol ution was added to the reaction solution, followed by
extractioﬂyﬂﬁﬁuaPQﬁgl3. The organic |layer was filtered through a phase
separator, and the solvent was distilled off under reduced pressure.
The resi doeosagFathtlkicgdl by preparative thin-layer chromatography
(PTLC) (1 0 nn1si H ca gel 60E254 plate, nobile phase: CHC13/ MeOH =

90/ 10 (v/v)) pplu chronatography (SNAP Cartridge ICP-NH 11 g,
nobi | e phase = 100/0 to 95/5 (v/v)). The resulting crude
product was wa hed th olvent m xture of EtOAc and n-hexane

( Et OAc/ n- hexane =
conpound (13 ng, colo
11I-NI\/RM6,QOM—IZ 1.3, 19 (6H, d, J = 6.9 Hz),
2.59-2. 72 6PN g.), 4.06-4.13 (1H, m, 4.35 (2H
S), 4.74 (4H, 6. 36 6.43 (1H, m, 7.23-7.29 (2H, m, 7.49 (1H, d,
J =7.8 Hz), 7. ,?'54 (1H, m, 7.75 (1H, d, J = 9.2 Hz), 7.85-7.88
(1H, m, 7.93 (Z2M'd, J = 8.3 Hz). Synt hesi s of Exanple Aa-3:
243- (3 1 peri din-1-
yl)ethoxy]pﬁgn9ﬁ$¥%gg§ggxﬁg 3é gééqu& triazol -4-yl]-N-(propan-2-yGCac
etam de [0413] Referdf® Examp 14 6 AvA-5-0x0-
ng) prepared in Reference é;ggg bdéé?ﬂﬁﬂHﬁ%h&@??%?%gggﬁgﬁ9ﬁd%é?gg5cmo
n), a sdal3tihgaroefH-1, D4-medzoL-4dil]-Bopidaul2- @yaﬁtaﬁﬁa@@g&ﬁm&@ flotn RefeHaRe
(0.29 nL), triphenyl phosphine (142 nmg), and THF (2 m.) was stirred
under a mhhmpgdhEapnnsphere at an outside tenperature of 40C for 3
hours and then at room tenperature overnight. Furthernore,
1- pi per i §020%] e{Famoila §2). 06 nl), a solution of 1.9 nol/L diisopropyl
azodlcarboxylatH in toluene (0.29 nL), and triphenyl phosphine (142
ng) were a egpo, followed by stirring at an outside
t enperature r hours. After cooling, the solvent was
distilled offi und:r reggiced pressure. The residue was purified by
ridgg KP-Sil: 25 g, nobile phase:
T resul ting crude product was
hasolve w IT¥ Xt U j/EtOAc and | PE (EtOAc/IPE = 1/1

spiepiNg t'0 yi el e title conpound (53 ny, colorless
solid). M5 (H s.) mz: 498 ([M+H). 1H NWR (600 MHz, CDC13) 5
(ppm; 1.20 12 1, J =6.4 Hz), 1.43-1.50 (2H, m, 1.60-1.68 (4H,
m, 2.46-2.61 aH, m, 2.77-2.86 (2H, m, 4.06-4.19 (3H m, 4.35
(2H, s), [@®O7}- MSd@S(Ipbls)nj’z: FRYMFHDY. (2H, m), 7.46-7.54 (2H, m,
7.74-7.77 (1H, m, 7.85-7.91 (3H,

Reference Example P-F4: 2-[3-(3-Chlorophenyl)-1-(6-ethenylpyridin-3-yl)-5-oxo-

ng to yield the title
ESI pos.) nmlz: 496 ([MtH"').

hed
(Vi) Wl

1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-ES)
[0208]



The foll ow ng conmpounds were synthesized as in Exanple Aa-1:

Exampl e Aa-4: 243-(3-Chl orophenyl)-1-{442-(4-hydroxypi peridin-1-

yeet hyl ] phenyl | - 5- oxo- 1, 5-di hydro-4H1, 2, 4-tri azol -4-y1] - N-(propan- 2-
ypacet am de (Synthesis from Reference Exanpl e P-11 and

pi peridin-4-ol), Exanple Aa-5: -59-

2-[3-(3-Chl orophenyl)-1-{4-[2-(3-hydroxypi peridin-1- - 107 -

yCet hyl ] dRenwdla-631 oxo- 1, 5-di hydro-4H-1, 2, 4-tri azol - 4-y1] - N- ( pr opan- 2-
ypacetam de (Syj hesis from Reference Exanple P-11 and

pi peri di n- | LN Exanpl e Aa-6:

213- (3- Chl c?%%en q 442- ( 3- hydroxypyrrolidin-1-

ypet hyl | phenyd | - 5-pxo- 1¥-di hydro-4H- 1, 2, 4-tri azol -4-yl kN- (propan- 2-y
pacet am de (Synt he%y om R anple P-11 and
pyrrolidin-3-ol), \ y §

243- (3-Chl or ophenyl) - (A4 oxymet hyl ) pyrrolidin-1-

yl | et hyl Kephgn) 30X ,5-d 0-4H 1, 2,4-triazol -4-yli-N-(propan-2
-ypacet am de hesis from Reference Exanple P-11 and
pyrrolidin- 3- a2t hanol ), Exanpl e Aa-8:

243- (3- Chl or opf®ny1) - 1- 1412- ( 3- hydr oxy- 8- azabi cycl o[ 3. 2. 11oct 8- ypet hy
| ] phenleO xq1d @Sld;!dé G497 @g(h@_,fﬂp)t ri azol-4-yl]-N-(propan-2-ypacet

am de (Synthesis romR ference Exanple P-11 and

8- azabi cycl o[ 3 R2fekdRetBiami ORIES: 1-(4-FER% 80P8-903 methoxvoheni).S-oxo.
213- (3- Chl or opheny1l) - 1- {4[ 2- ( 8- oxa[s azab?r({:m};kl g?g 3 me ox? enyl)-5-0x0

yl) et hyl il ghéihydro-4H-Q 334 -Tridroll HYHRApbhn E%)&ketafm@ezfs ﬂrem&]frolﬂr REfeRRRO-
2-ypacetam de (Synthesis from Reference anpl e P- fm

8- oxa- 3- &zabplyitE6) 3. 2. 11oct ane) , Exanpl e Aa-10:

2- 13- (3- Chl orophenyl) - 1- { 442- ( 3- oxa- 8- azabi cycl o[ 3. 2. 1] oct - 8-

yl) et hyl [@&hy [Forgudx@t]1, 5- di hydr o- 4H-1, 2, 4-tri azol - 4-y11- N-(propan- 2
- ypacet am de ( Syt hesi s from Reference Exanpl e P-11 and

3- oxa- 8- aza [ 3,8 1] octane), Exanpl e Aa-11:

2-[3-(3-Chlo phen?-S- Xx0-1-{4-[2-(pi peridin-1-

ypethyllpheny | - - di hyflr o- 4H—124tr|azol 4-yl11l- N (propan-2-yl)ace
tam de (Synthesis R i e P-11 and pi peridine),
Exanpl e Aa-12: 213-( Z(4-{2-](2-

hydr oxyet hyDam noI et Ay a2 0x0- 1, 5-di hydro-4H1, 2, 4-tri azol

ylI KN- ( pr yhit hesis from Reference Exanple P-11

and 2-am noet Exanpl e Aa-13:

2- [ 3- ( 3- Chl or she 1) 1-{412- (1, 4- oxazepan- 4-

yl ) et hyl ] phenyl T-5- oxo- 1, 5-di hydro-4H-1, 2, 4-tri azol - 4-y1] - N- (propan- 2
-yl ) acet @il tle Wmﬂipei;)smf/z GHt RfieHENCe Exarrpl e P-11 and

1, 4- oxazepan), Exanpl e Ab- 1:

2-[3-(3-Chlor Oﬁﬁ@w}'@? Esamb PrF5- 121 (‘bﬁﬂmvhbﬁlmﬂlyééﬂmimﬁmﬂhmy@hwl)
-1, 5-di %/dro 4H-1,2,4-triazol -4-yl1ll-N-(propan-2-ypacet am de -

(Synt hes §X$Tlesmhheﬂ@r‘b[ﬁée2 kgl é -ybl- N3 pagranp-pgadetdinridy (Synthesis from
Exanpl e Ab-2

243- ( 3- (ﬁ\?%?%ﬁ‘h@ﬁﬂ?lcf EZW2- (nor phol i n- 4-yCet hyl ] pyri di n- 2-

yll-5-0 5- 4H—1 2,4-triazol -4-yl kKN- (propan- 2- ypacet am de
(Synt heg]%g%? o[%ﬁ%'ﬁ Jwe Exarrpl e P-13 and norpholine),

Exanpl e Ab- 3:
243- (3-Chl or £)-{542- (1, 4- oxazepan- 4-ypet hyl | pyri di n2-y11-5- ox
0- 1, 5-di hydr , 4-¢yi azol -4-y11- N (propan-2-yl)acetam de

(Synt hesi s fr'om Ref erenffe Exanple P-13 and 1, 4- oxazepan,

Exanpl e Ab- 4: N‘% ==\, '

243- ( 3- Chl or opheny1) 1-{ ghdXy - 8- azabi cycl o[ 3. 2. 1] oct 8- ypet hy
l'i pyridingg- '- , 4H—124tr|azol 4-yl kN- (pr opan- 2-y
Cacet anide™ (™S TS| rom Reference Exanple P-13 and




Exanpl e Ac- 1:

213- ( 3- Chl or opheny1l) - 5- oxo- 1- {612- ( pi peri di n-1ypet hyl ] pyridi n-3-y1)--

1, 5-di hydro-4H 1, 2, 4-tri azol-4-y1l]-N(propan-2-ypacetam de (Synthesis

from Reference Exanple P-14 and pi peridine), Exanpl e Ac- 2:

243- ( 3- Chl or opheny1l) - 1- {612- ( nor phol i n~40yCet hyl byri di n- 3-

y1ll-5-o0xo0-1, 5-di hydro-4H1, 2, 4-triazol - 4-yl kN- (propan- 2-y1) acet am de

(BSynt he5|[@213]onngEs[ gé@ﬂnﬁxaﬂpt[mﬁﬁi) and nor phol i ne), Exanpl e

a_

243- ( 3- Met hoxy pieforeide Bxansle P-F1: 4 12F1( G-B@EhAbPridinld- g 2yl mbenyl | - 1, 5-

di hydro-4H 1, 2,4-triazol -4-y11- N (propan-2-ypacetam de (Synthesis

f rom Ref enethme;zplﬁxaymﬁe)m-l S-détnydrgpiper 2 ditrigdol-4-y1]-N-(p rﬁ%@@&gacﬁﬁmﬁde

243- ( 3- Met hoxypheny1) - 1- { 442- ( nor phol i n- 4-ypet hyl ] pheny11-

ox0- 1, 5- dShytdess AbmIRIerktnte Exmople £-BR)] - N- (pr opan- 2- ypacet ani de

(Synt hesi s from Reference Exampl e P-1S and nor pholine),

Exanpl e @2@] [Formula 66]

243- (4- Fl uor o- 3- hbthoxyphenyl) 5- ox0- 1-{442- (pi peridin-lyl)ethyll phen

ylI-1,5-di hy% 1,8 4-triazol -4-yl1l-N-(propan-2-ypacetam de

(Synthesis f Re encg Exanple P-16 and pi per| dine), - 109 -

Exanpl e Ca- 2: #243- (§}4- Fl ypr o- 3- net hoxyphenyl) - 1- { 442- ( nor phol i n- 4-

- di hilges- 4H % 2, 4-tri azol -4-yl | - N-(propan- 2-
X X Exarrpl e P-16 and norpholi ne)

ypet hyl | pheny11- 5- 0¥
ypacet am de (Synt hes

i 2 bhenyl | - 5- oxo-1,5-di hydro-4H— 1, 2,4-tr
i azol - 4- yI KN- t D ; 2-ypacet am de (Synthesis from Reference Exanpl e
P-16 and 8-azaq o8l o[ 3. 2. 1] octan-3-o0l), Exanpl e Ca- 4:
243- (4- Fl udro- 3-Tret hoxypheny1) - 1- { 442- ( 8- oxa- 3-
azabi cyc |1 -5-0x0-1,5-di hydro-4H1, 2, 4-tr
i azol - t/%%&l- g\éslgﬁf%{ﬁ, élni/ zg'?a(magl%wm hesis from Ref erence Exanpl e
P-16 and 8- oxa 2.
213- (4- Fl uor o- %fer%g)%c%%@eoﬁ %8 % L{ggg ?‘gﬁgrb -4- guoropheny%r:q)-(f et%nﬁphenyi) 5-
azabi cychof 3.24ih} @6tarB1yeLtib] Rl }h paf
azol - 4-y13- N plr%panZ yﬁcet arr% dg’ﬂ esi s Oyl rcgt%%ﬁ%/é{rygﬁlgéeﬂ% é?g‘n%?%{em
P-16 andE;ia@ig@ lﬂggpzabl cycl o[ 3. 2. 1] oct ane) , Exanpl e Cb- 1:
243- (4- Fl uor o- 3- net hoxypheny1l) - 5- oxo- 1- 15-[ 2- ( pi peri di n- 1-
yDet hyl ] pp16jli [Fo2mylbls7y, 5- di hydro-4H-1, 2, 4-tri azol - 4-y11- N- ( propan- 2-
ypacet am de (SyHt hesis from Ref erence Exanpl e P-17 and pi peridine),
Exanpl e Cb-\?rq@-( Fl uor o- 3- met hoxypheny1) - 1- { 542- ( nor phol i n- 4-

ypet hyl | pyri - 8:0x0-1, 5-di hydro-4H-1, 2, 4-triazol -4-y1]-N-(pro
pan-2-yl)acefam d¢ hesi s fron1Reference Exanple P47 and

nor phol i ne), ' ‘
2-[ 3- (4- Fl uor o- 3- meffhe N 2- (1, 4- oxazepan- 4-

ypethyl] ridin-2-yld: 5/ 0X0 ydro-4H-1, 2, 4-triazol -4-yl kKN-(prop

an-2-yp R SY N Mesi s ¥+ Ref erence Exanple P-17 and

1, 4- oxazepang ‘ Exanpl e Cb- 4:

243- (4- Fl uor t hoxypheny1l) - 1- {5-[ 2- ( 3- hydr oxy- 8-

azabi cycl §§3. Z™] oct-8-yl1) et hyl | pyridi n-2-y11-5-o0xo0-1, 5-di hydro- 4H 1,

2,4-tri | - 4- -N pr o acet.am de (Synthesis from Ref erence

Exanpl ea[é-gﬁ] a%é]@s ézyéiléf@[ﬂﬂl oct an- 3-ol ), Exanple Cb-5:

243- (4- Fl uor o- 3-net ho .

azabi cycl o[ 3. ng%efe éx&@f?ﬁ# ?:pyi'ﬁifzﬁ&glo{/‘i‘? %06%3“3?3’]@ 10Q5FF§]6§“éflp4fﬂ-dT >

’Ei;héi 22@-';-?%- -%‘ B Lo e T G S Dy et SR
f@%n%‘ﬁ%ir@plgﬁﬁ rophenyl) 5- 0x0- 1-{442- (pi peri d| n- 1-

ypet hyI ] peﬁeny i hydro-4H-1, 2, 4-tri azol -4-y11- N- ( propan- 2- ypacet
am de (S‘[mig]em s from Reference Exanple P-18 and pi peri di ne),




Exanpl e Db- 1:

243- (3- Chl or o- 4-f | uor opheny1) - 5- oxo- 1- { 542- ( pi peri di n-1-
yflethyl]pyridin-2-y11-1,5-di hydro-4H1, 2, 4-triazol -4-y11- N (propan-2
-ypacetam de (Synthesis from Reference Exanple P-19 and pi peridine),
Exanpl e Db-2: 243-(3-Chl oro-4-fl uor ophefyt) - 1- { 542- ( nor phol i n- 4-

yCet hyl ] pyri di n-2-y11-5-o0xo0-1, 5-di hydro-4H-1, 2, 4-tri azol-4-yl kN-(prop
an- 2- ypagpomiilgd €8] Synt hesi s fron1Reference Exanple P-19 and

nmor phol i ne), H Exanpl e Db- 3:

243- ( 3- Chl - 4N | vogophenyl) - 1- { 542- ( 2- oxa- 6-
azaspiro[ 3.3 ept- yl ] pyridin-2-y11-5-o0xo0-1, 5-di hydro-4H1, 2, 4-
triazol-4-yl]}f yl)acetanlde (Synt hesi s fron1Reference

Exanple P-19 and 2% 43] hept ane) , Exanpl e Db-4:
213-(3-Chloro-4-flu
azabi cycl o[ 3. 2. 1] oct

T a1 n-2-yl11-5- oxo- 1, 5-di hydro-4H 1, 2
,4-triaz 4- V N i rcetanide (Synt hesis from Reference
Exanmple P-19 - oxa- 8- azabi cycl o[ 3. 2. 1] oct ane) , Exanpl e
Db-5: 243-(3xEhl g8do- 4-f | uor ophenyl) - 1-{512-( 3- hydr oxy- 8-

azabicycIoF 2™ oct-8-yCet hyl | pyridin-2-y11-5-o0x0-1,5-di hydro-4H-1, 2
,4-triazol -4-yll- gg ropan 2- pacetanlde (Synt hesi s fron1Reference
Exanpl e HI19] 3 M5 Binb/? 1§ @MxHoct an- 3- ol ), Exanpl e

Ea-

213- (3 Cyanoph&A{FI§acs %@Piﬁ?ﬂ@ ( pi-pet- B&M%Wéﬁ%w?pm@rl -(%t, 5- di hy
dR;]? ef;ggt% bt @Zg y]é Syq%) {;ﬁﬁg};xﬁ? Q@)Z 1 ¥|4) t%%%lalgy]gzﬁﬁg he%thsesfsrfg)n;l
213- ( 3- é%pgg%%ﬁ&fﬁéﬁiﬂ?}(nDrphoI|n 4-ypet hyl ] phenyl11- 5-

0xo0-1, 5- i azol -4-y11- N (propan- 2-yl ) acet am de
(SynthesEﬁ QI gﬁ@ﬁ%g{ ce Exanple P-12 and norpholine),

Exanpl e Ea-3. %ganophenyl) 1-{442(2- oxa- 6-azaspi ro[ 3. 3] hept - 6-
ypet hyl ] phepyl 0xQ-1, 5-di hydro-4H1, 2, 4-tri azol -4-yl | - N- ( propan- 2-
ypacet am de . 'S fron]Reference Exanple P-12 and

2- oxa- 6- az&spi ro[ §. 3] hd@t ane) Exanpl e Ad-17:

N-Tert - Butyl - 243- ;S-Ch

ypet hyl i pyridin-2-y

nyl) - 1-{542- (nor phol i n- 4-
i ro-4H 1,2, 4-triazol -4-yl ] acet am
de (Synthesis from e} ' P-110 and nmor phol i ne),
Exanpl e @18~ ’"ﬁ% (3-ch|orophenyl)-1-{542-(3-oxa-8-
azabi cycl o
,4-triazol - _=cetan1de (Synt hesi s froaneference Exanple P—IlO
and 3-oxa- 8- a=&bi cycl o[ 3.2.1]octane), - 112 - Exanpl e Ba- 3:

oot hyl | BRAE, TS ak8o) i RS A1 "2 4 {7 [ azol - 4-y1] -N- (pr opan- 2

Lo e, OISR B N A a5

N Tert f Mﬁﬁﬁﬂ 179)
ypet(:a Lyl Fg%?ﬁlbxl n- 2{:1?“1‘35@%5(;‘%?0 58(% il,ggg&%ﬁﬁl@gﬂé}%tawﬁg ﬁynﬁh cs1s]ﬁéoé%t am

de (Syntigreiesicd ERimhplelfeEence Exanple P-111 and norpholine), and
Exanpl e Bd-2: N-Tert-Butyl-243-(3-nmethoxyphenyl)-1-{5-[2-(3-o0xa-8-
azablcyqbatﬁ QF%hﬂmh78}yl)ethyl]pyr|d|n 2-y11-5-o0x0-1, 5-di hydro-4H1,

2,4-triazol -4 ]acetanlde (Synthesis from Ref erence Exanple P-111

and 3-oxa-8 |cy o[ 3. 2. 1] oct ane). The results of I1-1-NWR
and M5 of -4 to Aa-13, Ab-1 to Ab-5, Ac-1to Ac-2, Ba-1to
Ba-2, Ca-171 to Cb 5, Da- 1 to Da-6, Db-1 to Db-5, Ea-1 to

Ea-3, Ad-17, Adl Ba-
1-8. [0415] - 113 -N[T

2 are shown in Tables 1-1 to
Dl e Structure




In NMR Mb (ES1 pos.) mlz Aa-4 HC . 0 OH 111.NVR (800 Mz, CDC13) 5
(ppm ; 1,19(6 H, d, 4=6.4 Hz), 1.3%- 1.44(1 H in), 1.60- 1.70 (2)4,
n, 1.39 - 2.00 (2 H n), 243 -2.31 (2 H n), 2.57-2.63 (2 H, re),
2.78 - 2.94 (4 H m, 3.68 - 3.79 (1 41, in), 4.06 4.13 (1 H,

ml, 4.313 (2 /4, 51, 6.38 -6.46 (1 H, m627.30 (2 H, d, 4=8.3 Hz),
7.45 7.5011 H, m, 7.50 -7.54 (1 H, |n) 7.76 (1 41, a, .1=72 Hz),
7.85 - 7.[8821]1 WIS (MBI pds.Pa/A 408 EMAH]4=8. 3 Hz). 49811MF} ') i t
As-5 Cl [GO]C]-Il(?lsRI éoowﬁz c]x: 6 (913m) 1 1.20 (OH, d,

.1=69 Hz), 1.5@yntheS8 c(f4{dfbreﬁt)e Exa&(blcPBlQZ 2(%355 Gﬁlorolaae%%l) 21241, (6 H
n, 2.80-2.89 (2 H in), 3.33- 3.91 (1 H,,), 4. (1 11,
4.55(2 14ydsjsyethyBpherI 6 ofkd-1L§-dillydrord B9, 1 2 tddzol-d-yl MN-Gréfan, 2- yg&emmde
7.50 (1 H in), 7.57 -7.54 (1 H, r‘r), 7.76 (1 H d.” J=7,13 Hz),

7.88 el H02%4), ern@ti@z?l]-l d, 4=8.7 Hz). (rMuv..

Yf’&

Cl.

o

[0225] A 1.09 mol/L solution of BH3-THF in THF (0.77 mL) was dropwise added o a

solution of the compound (222 mg) prepared in Reference Example P-F1 in THF (6.0 mL)
under a nitrogen atmosphere in an ice bath, followed by stirring for 1 hour. Subsequently,
water (9 mL) and NaBO;-4H,0 (387 mg) were added thereto, followed by stirring at room
temperature overnight. The solvent was distilled off under reduced pressure, and water was
added to the residue, followed by extraction with CHCl;.  The organic layer was filtered
through a phase separator, and the solvent was distilled off under reduced pressure. The
residue was washed with a solvent mixture of EtOAc and n-hexane (EtOAc/n-hexane = 1/4
(v/v)) with stirring to yield the title compound (170 mg, colorless solid).

MS (ESI pos.) m/z: 415 ([M+H]").

The following compounds were synthesized as in Reference Example P-G1.

Reference Example P-G2: 2-{3-(3-Cyanophenyl)-1-[4-(2-hydroxyethyl)phenyl]-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-F2)
[0226]



498+Hr ) * Aa-5 P Y r0 O INE-4 N 5))-1 1414461R (600
Mz, COCl4) 6 (ppm); 1.19 (5 14, 41, 4=9.9 Hz), 1.75 - 1.82 (1 H m,
2.18 -2.25 (1 H m, 2.34 2.41 (1 H m, 2.57 -2.62 (1 H, in),
2.73-2.82 (3H, tn), 2.84 - IN(2 11, in), 2.97 - 3.02 (1 14, 01),
4.06 -4.13 (1 H, m,4,34 4A0 (311, in)636.40- 6.45 (1 H, in), 7.31
(2 41, d, .4=8.7 Hz), 7.40 - 7.50(1 H, on), 7.51 - 7.54 (1 H in),
7.76 (1 HFofmuM=338 Hz), 7.86 (1 14, t, 4=1.8 Hz), 7.03(2 H, 4,
.9--8.7 Hz). 434(}L9+Hr)

[0227] MS (ESI pos.) m/z: 428 ([M+Na]").

Reference Example P-G3:  2-{3-(3-Chlorophenyl)-1-[5-(2-hydroxyethyl)pyridin-2-

yl]-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-yl)acetamide (Synthesis from
Reference Example P-F3)
[0228] ([Formula 73]

H

[0229] MS (ESI pos.) m/z: 416 ([M+H]").

Reference Example P-G4:  2-{1-[4-(2-Hydroxyethyl)pheny!]-3-(3-
methoxyphenyl)-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-F5)

[0230]} [Formula 74]



--....N Aa- 7 |  1H 14MR (60D MHz, CDC()) 6 (ppm) ; 1.19(6 H,
d, J=6.9 Hz), 1.74 - 1.82 (1 H m, 2.02 -2.12 (1 H m, 2.40 - 2.47
(1 H in), 2.66 -3.07 (8 H in), 3.58(1 H, dd, 4=10.1, 6.5 Hz), 3.71
(1 H dd, J=10.3,4.4 Hz), 4.06 - 4.13 (L H, m, 4,35 (211, s), 6.41 -
6.45 (1L H, in), 7.30 (2 H d, 4=8.7 Hz)-647.46 -7.64 (2 H. in), 7.75
(1 H ci, J72 Hz), 7.85- 7.87 (1 14, in), 7.95(2 H d, 4=8.3 Hz).
498l i owi M0231] MS (ESI pbs.) m/z: 411 ([M+H]).

Reference Example P-G5:  2-{3-(4-Fluoro-3-methoxyphenyl)-1-[4-(2-
hydroxyethyl)phenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1 }-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-F6)

[0232] Formula 75]

F
[0233] MS (ESI pos.) m/z: 429 ([M+H]").

Reference Example P-G6:  2-{3-(4-Fluoro-3-methoxyphenyl)-1-[5-(2-
hydroxyethyl)pyridin-2-yl]-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-
yDacetamide (Synthesis from Reference Example P-F7)

[0234] [FoHrmuIa 76}

b T ju@_/_m

[0235] MS (ESI pos.) m/z: 430 ((M+H]").

Reference Example P-G7:  2-{3-(3-Chloro-4-fluorophenyl)-1-[4-(2-
hydroxyethyl)phenyl]-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1 }-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-F8)

[0236]



Aa-8 HCO  OH4.05 IFINMVR 193 (2 in), 7.54 Hz), (600 MHz,
CDC13) 5 (ppm) ; 1.18(6 H. d, 4=6.9 Hz), 1.24 - 1.33 (2 H, in), 1.67
- 1.76 (2 H en), - 2)3(2H in), 2.09 -2.24(3 H n), 2.60 2.76
H in), 2.82 .2.96 (2 H, in), 3.26 - 3.41 (2 H n), 4.13 (2 H in),
4.35(2 H'$), 6.38 - 6.44 (1 H 7.28 7-84-(2 H, m, 7.45 .7.50 (1 H,
m, 7.50. (1 H m, 7.72 7.77 (1 14, in), 755 (1 H, t, 4=1.8 7.90

'7.95 (2 [Forshity 77p24([111+H)")  ---.1,"
H
Ao
\r . .
'ﬁ . /—OH
“"‘N‘

F
(0237} MS (ESI pos.) m/z: 433 ((M+H]").
Synthesis of Reference Example P-H1: 2-{3-(3-Chlorophenyl)-1-{6-(2-
hydroxyethyl)pyridin-3-ylI]-5-0xo-1,5-dihydro-4H-1,2,4-triazol-4-yl} -N-(propan-2-
yl)acetamide

[0238] [Formula 78]
N_o
T
w4 =N OH

. N—{ |
pesLvod

[0239] A solution of 0.5 mol/L 9-BBN in THF (0.25 mL) was added to a solution of the

compound (50 mg) prepared in Reference Example P-F4 in THF (1.5 mL) under a nitrogen
atmosphere in an ice bath, followed by stirring at room temperature overnight. A solution
0f 0.5 mol/L 9-BBN in THF (0.5 mL) was added thereto in an ice bath, followed by stirring
at room temperature for 6 hours. Furthermore, a solution of 0.5 mol/L 9-BBN in THF
(0.5 mL) was added thereto in an ice bath, followed by stirring at room temperature
overnight. An aqueous 2 M NaOH solution (1.0 mL) and a hydrogen peroxide solution
(1.0 mL) were added thereto in an ice bath, followed by stirring at room temperature
overnight. Subsequently, 80 mg of Na,SO, was added thereto, and the mixture was stirred
for 30 minutes. The solvent was distilled off under reduced pressure, and water was added

to the residue, followed by extraction with CHCls.  The organic layer was filtered through a



5 11-1.NMR . 1=6.9 (600 MHz, CDC))) 5 (PPO1)1 1.19 (6 41,
1SO 1.91 (4 H in), 7.34 '2.38(2 14, in), (2 H t, 4=7.8

2.50 - 2.64 (2 H in), 2.76 (2 H J=7.6 Hz), 4.06 -4.12 (1 H,

Aa-9 C
cl, Hz),
Hz) ,
m,

4.26 -4.30 (2 H m, H s) 6.40 - 6.46 (1 H, m), 7.30(2 H, d,

4=8.3 7.45 - 7.53 (2 H in), 7.74 -7. 77611, in), 7415 - VI, m,
7.89- 7.94 (2 H, to). 2.56 4.35(2 Hz), 7.87(1 5104115+14r)

phase separator, and the solvent was distilled off under reduced pressure. The residue was
purified by column chromatography (SNAP Cartridge HP-Sil: 10 g, mobile phase:
CHCl3/MeOH = 99/1 to 90/10 (v/v)) to yield the title compound (15.2 mg, light yellow
powder). |

MS (ESI pos.) m/z: 416 ([M+H]").

The following compounds were synthesized as in Reference Example P-H1.

Reference Example P-H2:  2-{3-(3-Chloro-4-fluorophenyl)-1-[5-(2-
hydroxyethyl)pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-

yDacetamide (Synthesis from Reference Example P-F9)

[0240] [Formula 79]
H

OH

[0241] MS (ESI pos.) m/z: 434 ([M+H]").

Reference Example P-H3:  N-Tert-Butyl-2-{3-(3-chlorophenyl)-1-[5-(2-
hydroxyethyl)pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }acetamide (Synthesis
from Reference Example P-F10)

[0242] [Formula 80]

GH

[0243] MS (ESI pos.) m/z: 430 ([M+H]").
Reference Example P-H4:  N-Tert-Butyl-2-{1-[5-(2-hydroxyethyl)pyridin-2-yl]-3-



. - 114- [0416] [Table 1-2] Aa-10 Nill O o  1EENMR
600 MHz, CDClil 6 (ppm); 1.18 (6 H, d, J=.64 Hz), 1.85.1.94 (4 H,

m, 2.49 2.56 (2 H ra), 2.77. 2.84 (211,m), 3.05 - 3.12 (2 H,
m,3.49 -3.56 (2 H m), 3.89. 3.77 (2 H_n), 4.04 - 4.1311 H, n), C35
2 H s), 5.45(1 H, d, t7.3 Hz), 7.28 -$733(2 H, ra), 7.44 -7.54 (2

, in), 7.75(1 H, d, 4:7.8142), 7.85 (1 H, s), 7.89 -7.95(2 El, m.
10(+H| * )(3-methoxyphenyl)-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl }acetamide (Synthesis from

—~

92 ey

Reference Example P-F11)

[0244] [Formula 81]
H

[0245] MS (ESI pos.) m/z: 426 ([M+H]").

Synthesis of Reference Example P-I1:  2-(4-{3-(3-Chlorophenyl)-5-0x0-4-[2-0x0-
2-(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }phenyl)ethyl
methanesulfonate

[0246] [Formula 82]
H
~N§_.0
T’ o
wA =\ oo
O

[0247] Et;N (0.09 mL) and MsCl (0.04 mL) were added to a suspension of the compound

Cl

(170 mg) prepared in Reference Example P-G1 in CHCl; (5.0 mL) in an ice bath, followed
by stirring at room temperature overnight. Water was added to the reaction solution in an
ice bath, followed by extraction with CHCl;.  The organic layer was filtered through a phase
separator, and the solvent was distilled off under reduced pressure. The residue was
purified by column chromatography (SNAP Cartridge HP-Sil: 10 g, mobile phase:
CHCl3/MeOH = 99/1 to 94/6 (v/v)) 1o yield the title compound (100 mg, colorless solid).

MS (ESI pos.) m/z: 493 ([M+H]™).

The following compounds were synthesized as in Reference Example P-I1.



Aal 1 CI 0 Ak HKWR (600M1iz, DVB0415) 6 (ppm; 1.00(6 H, d, J
Hz), 1.34 - 1.42 (2 H m, 146 - 1.52 (4 (4, m, .39 (4 11, d, 4
Hz), 2.44 -2.53 (2 H m, 2.71 - .77 (2 H m, 3.74.3.82(1 H nl
(2H $), 7.34I3=2H d, 8.7 Hz), 7.56-7.61 (1 H m, 7.63 7.89
1-1, in), 7.73 (1 H s) 7.86 (2 H d, 4873 Hz), 8.21 (1 H d, J
Hz) . 01 482+Hr)
Reference Example P-12:  2-(4-{3-(3-Cyanophenyl)-5-0x0-4-[2-0x0-2-(propan-2-
ylamino)ethyl}-4,5-dihydro-1H-1,2,4-triazol-1-yl }phenyl)ethyl methanesulfonate (Synthesis
from Reference Example P-G2)

[0248] [Formula 83]
H
YN o)
l O 0O
SO

[0249] MS (ESI pos.) m/z: 506 ([M+Na]*).

M.

Reference Example P-13:  2-(6-{3-(3-Chlorophenyl)-5-0x0-4-[2-0x0-2-(propan-2-
ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl} pyridin-3-yl)ethyl methanesulfonate

(Synthesis from Reference Example P-G3)

[0250] [Formula 84]
H

[0251] MS (ESI pos.) m/z: 494 ([M+H]").

Reference Example P-14:  2-(5-{3-(3-Chlorophenyl)-5-0xo0-4-[2-0x0-2-(propan-2-
ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl } pyridin-2-yl)ethyl methanesulfonate
(Synthesis from Reference Example P-H1)

[0252]



Aa-12 1.1 1'4 C 0 IPOH * 1H NWVR (600 MHz, cociA 5 (ppm: 1.18 (6 H,

d, J=6.4 Hz), 2.76 .2.86 (4 H, in), 2.89 -2.95 (2 H, rob 3.00 - 3.64

(2 H mM,4.05 4.13 (1 H ml4.35 (2 H s), 6.43 (1 H d, 4=8.3 Hz),

7.30(2 H, d, J=8.7 Hz), 7.45- 7.54(2 H, m, 7.75(1 H, cit. .1=7.8,

1.4 Hz), 7.85 (1L H t, J=1.8 Hz), 7.91-697.96 (2 H, is) 458i miH .)
1

o
B o)
g M =N ~0-8—

[0253] MS (ESI pos.) m/z: 494 ((M+H]").

Reference Example P-I5:  2-(4-{3-(3-Methoxyphenyl)-5-0x0-4-[2-0x0-2-(propan-
2-ylamino)ethyl}-4,5-dihydro-1H-1,2,4-triazol-1-yl} phenyl)ethyl methanesulfonate
(Synthesis from Reference Example P-G4)

[0254] [Fﬁmula 86]

[0255] MS (ESI pos.) m/z: 489 ([M+H]*).

Reference Example P-16:  2-(4-{3-(4-Fluoro-3-methoxyphenyl)-5-0x0-4-[2-0x0-2-
(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }phenyl)ethyl methanesulfonate
(Synthesis from Reference Example P-G5)

[0256] [Formula 87]

\I’ f :Q ol



' HHVR (600 MHz, CDC14 6 (111,m) ;1.20 (6 H, d, 4=6.4 Hz), 1.90 - 1.96
(2 H m, 2.76-2,86 (8 11, nm), 3.74- 3.713(2 H, n), 3.82 ( H t,
J=6.0 Hz), 4.06- r41 3 (1 H n), 4.36(2 H, s), 6.36 -6.45(1 H, in),
7.30 11, d, 4=8.7 Hz), 7.46 -7.51 (1 H, m), 741 - 7.54 (1 His/ 7.74
7.76 (1 H, in), 7 85 - 7.88 (1 11, m), -7093 (2 H, d,J=13.3 Hz)
498([MHN O\ ... ] Of (2 Ab-1 Sa O (411 t HNMVR

(V\DI\/Hz ?9%331}4%3?5384?5‘“”2 164 fabhufy, 4=6.9 H). 1.44(2 H by. s.),

.57 1.
Reference Example P-17:  2-(6-{3-(4-Fluoro-3-methoxyphenyl)-5-0x0-4-[2-0x0-2-
(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }pyridin-3-yl)ethyl

methanesulfonate (Synthesis from Reference Example P-G6)

[0258] [Formula 88]
H

[0259] MS (ESI pos.) m/z: 508 ([M+H]").

Reference Example P-18:  2-(4-{3-(3-Chloro-4-fluorophenyl)-5-0x0-4-[2-0x0-2-
(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl} phenyl)ethyl methanesulfonate
(Synthesis from Reference Example P-G7)

[0260] [l;i)rmula 891

[0261] MS (ESI pos.) m/z: 511 ((M+H]J").

Reference Example P-19:  2-(6-{3-(3-Chloro-4-fluorophenyl)-5-0x0-4-[2-0x0-2-
(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl }pyridin-3-yl)ethyl
methanesulfonate (Synthesis from Reference Example P-H2)

[0262]



O'

s.), 2.51 "2.58(2 H, rn), 2.78-2.86 (2 H m, - 4.12 (1 H,
, 4.34(2 H, s), 8.31(1 E, d, J=7.3 Hz), 7.41 - 7.47 (1 H m,
7-7.52 (1 H m, 7.68(1 H, dd, J=8.3,2.3 Hz), 731 - 7.76 (1 H,
7.88(1 H 4=1.6 Hz), 8.02(1 H, d, 4=8.3 Hz), 8.43(1 H, d, Hz)
4 J=2.3 483([84thlt ) N- -Vit,

[Formula 90]

[0263} MS (ESI pos.) m/z: 512 ((M+HT.

Reference Example P-110:  2-(6-{4-[2-(Tert-Butylamino)-2-oxocthyl]-3-(3-
chlorophenyl)-5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-yl} pyridin-3-yl)ethyl methanesulfonate
(Synthesis from Reference Example P-H3)

[0264] [I;;)rmula 91]

[0265] MS (ESI pos.) m/z: 508 ((M+H]").

Reference Example P-I11:  2-(6-{4-[2-(Tert-Butylamino)-2-oxoethyl]-3-(3-
methoxyphenyl)-5-0x0-4,5-dihydro-1H-1,2,4-triazol-1-yl } pyridin-3-yl)ethyl
methanesulfonate (Synthesis from Reference Example P-H4)

[0266] [Formula 92]
H




.Cl el 0 rTh2.84 'HNWR 4=6.9 (600 Mz, Cool,) 6 (Mv ; 1.18
, d, Hz), 2.52(4 H, hr. s.), 2.61 (2 H t, J=7.6 Hz), (2 H, t,
7.8 Hz), 3.73(4 11, t, J=4.6 Hz), 4,05- H m, 4.36 (2 H s),
6.28 (1 H, 01,1=7.3 Hz), .44 7.48 (1 H, in), 7.50 7.53 (1 H_ m,
7.70(1 11, d, 4=8,3, 2.3 Hz), 7.75 (131,72d, 4=7,8 Hz), 7.88 (111,
.1=1.6 Hz), 8.05(1 H, d, J=8.3 Hz), 8.45(1 H, d, Hz) J=1.8 48501+H))

N\ P4 1563671 M (ESI pos.) miz: 504 ((M+H]+).

““%

Synthesis of Reference Example P-J1:  2-{3-(3-Chlorophenyl)-5-ox0-1-[4-(2-
oxoethyl)phenyl]-1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-ylJacetamide
[0268] [Formula 93]
H

T

[0269] The compound (300 mg) prepared in Reference Example P-G1 was added to a
solution of IBX (243 mg) in DMSO (5 mL), followed by stirring at room temperature for 4
hours. The mixture was diluted with EtOAc, and a saturated NaHCOQO5 solution was added
thereto, followed by extraction with EtOAc. The organic layer was washed with water and
saturated brine and was then dried over Na,SO4. The desiccant was removed by filtration.
The solvent was distilled off under reduced pressure to yield the title compound (360 mg,
colorless solid).

MS (ESI pos.) m/z: 413 ([M+H]").

Synthesis of Reference Example P-K1: 2-{3-(3-Chlorophenyl)-1-(4-
hydroxyphenyl)-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
[0270] Pormula 94]

\r\("‘ C)-on

[0271] Under a nitrogen atmosphere, a solution of 1 mol/L BBr3 in n-hexane (1.8 mL) was

gradually added to a suspension of the compound (286 mg) prepared in Reference Example



- 115 - [0417] [Table 1-3] Ab-3t C .  14-1iIMH WO MHz. CDC,) 6
(PPM)11.19 (6 H. it =6.4 Hz), 1.87 "1.98(2 H, nm), 2.72 -2.89 (8 H,
tn), (11115, (n2)8. 4. b. 36 5(24H3.:8)1, 1: 24K, 64. 3- 16. (0111211, ) m
4)777.45"1-14 7,49 (1 H, n), 7.60 7.55 (1 H, in), 7.69 .7.73 (1 H,
m, 7,74 - 7.78 (114, n), 7.88 - 7.91 (¥3H, m), 3.06(1 H d, J=8,3
Hz), 844 - 6.47 (1 H, in) 499([11A+Hr) i, \ / Ab-4 0 01-i li4

R (500 i ORISR b 0ol g Tt iRt
m, 3.19 satu£8d S%ue'(_)lm Ngi{CO%'sZ)ﬂ'ltiog 'w%% gmca]du%lf'y gggd[gd thereto in a salt-ice bath. IPE
(containing 10% EtOAc) was added to the mixture, followed by stirring at room temperature
for 1 hour. The precipitated solid was collected by filtration to yield the title compound
(254 mg, colorless solid).
MS (ESI pos.) m/z: 409 ([M+Na]").
Synthesis of Reference Example P-L.1: 2-(4-Nitrophenyl)ethyl methanesulfonate

[0272] [Formula 95]

O,N

OMs
[0273] Under a nitrogen atmosphere, MsCl (13.9 mL) was dropwise added to a suspension
of 2-(4-nitrophenyl)ethanol (25.0 g) and Et;N (31.3 mL) in CHCI; (including amylene,
625 mL) over 10 minutes under ice cooling, followed by stirring at room temperature ‘for 2
hours. A saturated aqueous NaHCOj; solution was added to the reaction solution, and the
aqueous layer was extracted with CHCls. The combined organic layer was dried over
MgSQ0,, and then the desiccant was removed by filtration. The filtrate was concentrated
under reduced pressure to yield the title compound (41.8 g, light yellow solid).

'"H-NMR (600 MHz, CDCl;) § (ppm); 2.95 (3H, s), 3.18 (2H, t,J = 6.4 Hz), 4.47
(2H, t, ] = 6.6 Hz), 7.39-7.45 (2H, m), 8.17-8.23 (2H, m).

Synthesis of Reference Example P-12:  4-[2-(4-Nitrophenyl)ethyl}morpholine

[0274] [Formula 96]

@um

~

[0275] A suspension of the compound (41.8 g) prepared in Reference Example P-L1,
morpholine (24.8 g), potassium iodide (23.6 g), and N,N-diisopropylethylamine (36.8 g) in

MeCN (712 mL) was heated with stirring under a nitrogen atmosphere at 80°C for 3.5 hours



),.87 -4.06 (3 H), 4.39(2 H, s),4.88 - 4.97 (1 H m, 7.55 - 7.63 (1
H nib 7.63- 7.74 (3 H m, 7.91 - 8.02 (2 H m, 820- 8.26(1 H m
8.45-8.51 (1 H, nm) , 525([MH) C #N Ab5 o0 11 NO 11-1.31MR
(600 MHz, CDClr) 6 (PPril) :-1.19 (OH, d, J.4 Hz), 1.90(4 H, hr. s.),
2.50 .2.57 (214, m),278 - 2.84 (2 H m.743.07 (214, tin 5.), 3.52 (2
H d, J=9.6 H4, 3.71(2 11, d, J=10.5 Hz), 4.08 - 4.14 (1 H m. 4.36

(2 M2l Bl o s 81 Ayl o oo
H), 8. 46&01ut1%n,4§nd( t%cﬁ"wc{'@ se?%xja{e[dl\@émgen EtOAc an%ater. The aqueous layer was
extracted with EtOAc. The combined organic layer was washed with brine and dried over
MgSO0,, and the desiccant was removed by filtration.  The filtrate was concentrated under
reduced pressure to give a crude product, which was purified by silica gel column
chromatography (Chromatorex NH, mobile phase: EtOAc/n-hexane = 1/9 to 1/1 (v/v)) to
yield the title compound (30.9 g, orange oily compound).
MS (ESI pos.) m/z: 237 ([M+H]").
Synthesis of Reference Example P-L3:  4-[2-(Morpholin-4-yl)ethyl]aniline
[0276] [Formula 97]

HoN

[0277] A solution of the compound (30.0 g) prepared in Reference Example P-L2 and tin
chloride (96.3 g) in hydrochloric acid (100 mL) was heated under reflux for 1 hour. After
cooling, the reaction solution was stirred at room temperature for 1 hour. CHCIl3 was added
thereto, and the mixture was neutralized with a saturated aqueous NaHCOj5 solution. The
solution was filtered through Celite (registered trademark). The filtrate was separated into
two layers, and the aqueous layer was extracted with CHCls. The insoluble matter separated
by Celite (registered trademark) filtration was stirred in a mixture of the aqueous layers
obtained by the separation and an organic layer at room temperature for 4 hours. The
insoluble matter was removed by filtration, and the filtrate was separated into two layers.
The aqueous layer was extracted with CHCIs, and the combined organic layer was dried over
MgSO4.  The desiccant was removed by filtration, and the filtrate was concentrated under
reduced pressure. The residue was dissolved in IPE (100 mL) by heating with stirring,

The solution was cooled to room temperature with stirring, followed by stirring under ice

cooling for 1 hour. The precipitated solid was collected by filtration (washed with IPE) to



3

i 114-14NIR (600 MHz, C DC13) 8 (ppm; 1.11 -1.19 (6 H,
- 1. 83(6 41, ny, 2.43 - 265(4f| m, 273- 2.90(2 H m),
015 (2 H n), 3.98 - 4.14 (1L H in), 4 34(2 H s), 627 (1 14,
Hz),729(1Hd483Hz)74475(1Hn)750-7.55
7.73(1 H, di, 4=7.13, 18HZ)J7821H 1, 4=1,8 Hz),

dd, J=8.3,2.5 Hz), 9.18(1 H 3 Hz) 483((MH)

yield the title compound (24.6 g, orange solid).
MS (ESI pos.) m/z: 207 ((M+H]").
Synthesis of Reference Example P-14: 4-[2-(4-

Hydrazinylphenyl)ethyl jmorpholine

[0278] [Formula 98]

[0279] An aqueous sodium nitrite (7.53 g) solution (dissolved in 105 mL of water) was
dropwise added to a solution of the compound (15.0 g) prepared in Reference Example P-1.3
in hydrochloric acid (150 mL) over 30 minutes under dry ice-acetone cooling (-20 to 40°C),
followed by stirring under the same conditions for 1 hour and then at room temperature for
about 17 hours. A solution of tin chloride (55.1 g) in hydrochloric acid (105 mL) was
dropwise added thereto over 15 minutes under dry ice-acetone cooling (-20 to 40°C),
followed by stirring at approximately 0°C for 2 hours. Chloroform was added to the
reaction solution, and the mixture was neutralized with a saturated aqueous NaHCO;
solution, followed by separation into two layers. The aqueous layer was extracted with
chloroform. The combined organic layer was dried over MgSQy, and the desiccant was
removed by filtration. The filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (Silica gel 60, mobile phase:
CHCl:/MeOH/NH4OH = 99/1/0.1 to 95/5/0.5 (v/v/v}) to yield the title compound (3.88 g,
orange oily compound).

MS (ESI pos.) m/z: 222 ([M+H]™).

Synthesis of Reference Example P-M1: 2-(3-Fluorophenyl}(2-{4-[2-(morpholin-4-
yDethyl]phenylthydrazinylidene)ethanoic acid
[0280]



Az-2, C\ o IHNWMR (600 MHz, CDC13) 6 (ppm; 1.21 (6 H d, J=6.4 Hz),
2.56 (4 il, d, J=3,7 Hz), 2.73 -2.86(2 H m, 2.95 3.11 (2 8, in),
3.67 3.80 (4 H in), 401 - 4.1E1 MH, in), 4,37(2 H s), 6.16 -6.30
(1H m, 7.31 H s), 7.48 -7.59(2 H m, 7.76 (111, d, J=7.3 Hz),
(1 H d 4=3.7 Hz), 8.15. 8.36 (1 H m,76%.23 (1 H d, J=2.8 Hz) (1
7.85 4851 MrHT1 \/ ais 88-1 1ii00
[Formula 99]
HO O

F

[0281] A solution of 2 mol/L. HCI in IPA (0.669 mL) was added to a suspension of the
compound (150 mg) prepared in Reference Example P-A6 and the compound (197 mg)
prepared in Reference Example P-14 in EtOH (3.0 mL), followed by stirring at room
temperature for 16 hours. The reaction solution was concentrated under reduced pressure to
yield the title compound (453 mg, brown solid)

MS (ESI pos.) m/z: 372 ([M+H]").

The followmg compounds were synthesized as in Reference Example P-M1.,

Reference Example P-M2:  2-(3-Chlorophenyl)(2-{4-[2-(mmorpholin-4-
ylethyl]phenyl}hydrazinylidene)ethanoic acid (Synthesis from Reference Example P-Al and

Reference Example P-14)

[0282} [Formula 100]

[0283] MS (ESI pos.) m/z: 388 ([M+H]™).

Reference Example P-M3:  2-(2-Bromo-5-chiorophenyl)(2-{4-[2-(morpholin-4-
yhethyl]phenyl}hydrazinylidene)ethanoic acid (Synthesis from Reference Example P-A7 and
Reference Example P-14)

[0284]



'H NMR 3=13.4 2.62. (600 Miz, CDCLr) O (ppm); 1.23(6 H, d, Hz), 1.86
- 1.98 (4 H m, 2.23 2.35 (2 H m, 2.76(2 H, in), 3.14 - 3.37
(4 H in), 3.61 - 3.72 H m, 3,93(3 H$), 4.09 - 4.18 (1 H m), 4.41
(2 H 6.54(1 14, 8,4=7.3 Hz), 7.11 - 7.15 (1 H, m), 7.37 H, el,
.141.7 Hz), 7,39 - 7.43 (2 H, in), 7.457-7.50 (1 m), 6.04(2 H, d,
4=8.7 Hz) s), 478([1(0 Hit) N (2 (2 H i/ 1111/ * - 116-

[Formula 101]

[0285] MS (ESI pos.) m/z: 467([M+H]").
Synthesis of Reference Example P-N1:  5-(3-Fluorophenyl)-2-{4-[2-(morpholin-4-
yDethyl]phenyl}-2,4-dihydro-3H-1,2,4-triazol-3-one

[0286] [Formula 102]
0 o A

N O
PO~

[0287} A solution of the compound (453 mg) prepared in Reference Example P-M1, Et;N
(0.261 mL), and DPPA (0.211 mL) in toluene (8.9 mL) was heated at 100°C with stirring for
3 hours. After cooling, the solution was separated between CHCl; and a saturated aqueous
NaHCOs5 solution.  The aqueous layer was extracted with CHCl3. The combined organic
layer was dried over MgSQ,4. The desiccant was removed by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (SNAP Cartridge HP-Sil: 50 g, mobile phase: CHCl3/MeOH/NH,OH =
99/1/0.1 to 95/5/0.5 (v/v/v)) to yield the title compound (209 mg, orange solid).

MS (ESI pos.) m/z: 369 ([M+H]").

The following compounds were synthesized as in Reference Example P-N1.

Reference Example P-N2:  5-(3-Chlorophenyl)-2-{4-[2-(morpholin-4-
yhethyllphenyl}-2,4-dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-

M2)



[0418] [Table 1-4] Ba-2 io 11 . N c) [/ 1HNWR (600 MHz, COCl14 5
(ppm; 1.17 (610, d, J=6.4 Hz), 2.80 -2S7 (2 H, rn), 3.12 -an (4 14,
m, 3.50 (2 H IV, 51 3.88(3 H 4 4,002 H, hr. s.), 4.04 4.12 (1 Ho
m, 4,15 - 4,30 (2 H m, 4.35 (2 H s), 6.41 (110, d, ,1=6.9 Hz),
7.05 - 7.10 (1 H m, 7.32(2 H d, J=8-78Hz), 7.34 7.37 (2 Ft, m,
7.43 (1 H s), 8.01(2 H d, J=8.7 Hz) --N 4801( MtHr) \

Ca-1 0 0 rp288] [Formula 103]

HNJ{N f N

[0289] MS (ESI pos.) m/z: 385 ((M+H]").
P-N3: 5-(2-Bromo-5-chlorophenyl)-2-{4-[2-(morpholin-4-yl)ethyl |phenyl }-2,4-

dihydro-3H-1,2,4-triazol-3-one (Synthesis from Reference Example P-M3)
[0290] [Formula 104]

[0291] MS (ESI pos.) m/z: 463, 465 ([M+HT").

Synthesis of Reference Example P-O1:  Tert-Butyl [3-(3-chlorophenyl)-1-{4-[2-
(morpholin-4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]acetate
[0292] [Formula 105]

TS

o O

[0293] KoCOs (405 mg) and tert-butyl bromoacetate (0.258 mL) were added to a
smpensioﬁ of the compound (564 mg) prepared in Reference Example P-N2 in DMF

(10 mL), followed by stirring at room temperature for 3 hours. The reaction solution was
separated between water (30 mL) and ethyl acetate (30 mL). The organic layer was washed

with saturated brine (30 mL) and was dried over Na;SO4. The desiccant was removed by



11-1. NVR (600 MHz, CI3C8) 5 (PPM; 1.20(6 14, d. J=0.4 Hz), 1.41 -
1.51 (2 H m,1.60 - 1.71 (4 ti, in), 2.42 - 2,66 (6 1i, m, 2.80
~2.94 (2 H m,4.01 (3 H 5), 4.04 - 4.11 (1 H m,4.34 (2 H s),
6.65 .6.71 (I H 7.42 (1 H m, 7.54 7.58 (1 H m, 7.92(2 11, d,
J,3in), 721.7.25 (1 H, in), 7.31(2 H, _g9.J=8.3 Hz), 7.38 Hz) '
496( (81. 11)) Ca-2 00 # 1

filtration, and the filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (SNAP Cartridge HP-Sil: 50 g, mobile phase:
CHCl3/MeOH = 100/0 to 96/4 (v/v)) to yield the title compound (550 mg, light brown oil).
MS (ESI pos.) m/z: 499 ([M+HT").
Synthesis of Reference Example P-P1: [3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-
yl)ethyl}phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]acetic acid
[0294] [Formula 106]

HO o

-9 ‘o

fN_J( N ©
N

Wl

[0295] Trifluoroacetic acid (5 mL) was added to a solution of the compound (440 mg)

Cl

prepared in Reference Example P-O1 in chloroform (15 mL), followed by stirring at room
temperature for 1 day. After ice cooling, the pH of the reaction solution was adjusted to
about 7 with an aqueous NaOH solution. The solution was separated between chloroform
(20 mL) and saturated brine (20 mL). The aqueous Jayer was extracted with chioroform
(20 mL) four times. The combined organic layer was dried over Na;SO4.  The desiccant
was removed by filtration, and the mother liquid was concentrated. Chloroform was added
to the residue, and the solid was collected by filtration and dried to yield the title compound
(321 mg, colorless solid).

MS (ESI pos.) m/z: 443 ([M+H]™).

Synthesis of Reference Example P-Qla:  3-(Methylsulfonyl)benzoyl chloride

-[0296] [Formula 107}

K
.

[0297] DMF (0.4 mL) and oxalyl chloride (1.90 g) were added to a solution of 3-



0 / 114-NMR (600 MHz, COM) a (pp-);1.20 (6 H, d, J=6.9 Hz). 2.49
-2.67 (6 H n), 2.81-2.88 (2 H m), 376 (4 H br. s.), 4.01(3 H s),
4.05 . 4.11 (1 H, rr), 4.35(2 H, s), 6.63 - 5-69 (1 H, m), 7.23(1 H,
dd. J:11.0, 8.3114 7.31(2 H, d, J=8.7 Hz), 7.38 7.42 (1 H. m), 7.54.
758(1Hrr)703(2,d,J=87Hz)18000144) \

Ca-3 Il # tHNMR (600 Mz, 5 (ppm) ; 1.19(6 H, d, J=6.4 Hz),

m
£L22|1 - iﬁ%tﬂy%dlfogy@%enzém%%}%@ﬁﬂ %m ’232—9(.4}1;7 6ngﬁé1§1g gag-lyll_?nei %@3 m<L§ g (Lﬁrolglen gas
Ihlt 1 3 )J fgmggﬁH%r i 67&)%1111§ @}:’}owéd IJJP st( ngt ngép@%x(a%uﬁ{g%x%hﬂg .68T1165Ié;¢f10n

Hz) , 7. 3%bftion v%@onekn&aéd uhddr reaucjed Hgdssuré 1o pleld deruble protinés Ka yelldw solid,
142), 7.87 - 7.03 (2 Han)

which was used in the subsequent reaction.
Synthesis of Reference Example P-Q1b:  Tert-Butyl 2-[3-

(methylsulfonyl)benzoyl]hydrazinecarboxylate

[0298] [Formula 108]

[0299] A solution of the compound (9.99 mmol) prepared in Reference Example P-Qla in
CHCI; (10 mL) was dropwise added to a solution of tert-butyl carbazate (1.58 g) and
triethylamine (2.09 mL) in CHCI3 (including amylene, 40 mL) over 5 minutes in a nitrogen
gas flow under ice cooling, followed by stirring at room temperature overnight. A saturated
aqueous sodium bicarbonate solution (100 mL) and ethyl acetate (100 mL) were added to the
reaction solution, followed by stirring at room temperature. The solid was collected by
filtration to yield a colorless solid (2.00 g). The filtrate was separated into two layers, and
the aqueous layer was extracted with ethyl acetate. The combined organic layer was
concentrated to yield the title compound (2.53 g, colorless solid).

MS (ESI pos.) m/z: 337 ([M+Na]").

Synthesis of Reference Example P-Qlc:  3-(Methylsulfonyl)benzohydrazide

[0300] [Formula 109]
O

G
A

[0301] A solution of 4 mol/L hydrochloric acid in 1,4-dioxane (20 mL} was added to a
solution of the compound (1.95 g + 2.50 g) prepared in Reference Example P-Q1b in 1,4-

dioxane (50 mL) in a nitrogen gas flow, followed by heating at 60°C with stirring for 4 hours.



538([ MrH| ') HO Ca-4 H\i,NI ..... R R R

. $

16) 0. 78

-81-

The reaction solution was cooled and was then concentrated under reduced pressure to give a
crude product.  Ethyl acetate (100 mL) and a saturated aqueous NaHCOj solution (100 mL)
were added to the crude product, and ammonium sulfate was added thereto until precipitation
occurs, followed by separation into two layers. The aqueous layer was extracted with ethyl
acetate (100 mL x 6). The combined organic layer was dried over MgSQy, and the
desiccant was removed by filtration. The filtrate was concentrated under reduced pressure
to yield the title compoimd (1.56 g, light yellow solid).

MS (ESI pos.) m/z: 237 ([M+Na]™).

Synthesis of Reference Example P-Q1d:  Ethyl N-({2-[3-

(methylsulfonyl)benzoyl]hydrazinyl }carbonyl)glycinate

[0302] [Formula 110]
O

O

[0303] A solution of ethyl isocyanatoacetate (0.83 mL) in THF (5 mL) was dropwise added
to a solution of the compound (1.52 g) prepared in Reference Example Qlc in THF (20 mL)
over 2 minutes with heating at 50°C in a nitrogen gas flow, followed by stirring under the
same conditions for 1 hour and then at room temperature for 1 hour. The reaction solution
was purified by silica gel column chromatography (SNAP Cartridge KP-NH: 55 g, mobile
phase: CHCl;/MeOH/NH,OH = 98/2/0.2 to 90/10/1 (v/v/v)) to yield the title compound
(2.20 g, yellow amorphous compound).

MS (ESI pos.) m/z: 366([M+Na]").

Synthesis of Reference Example P-Qle:  {3-[3-(Methylsulfonyl)phenyl]-5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yl }acetic acid
[0304]



-1, 'HNWR (600 MHz, CD% 5 (Ppm); 1.18-1.21 (OH, - 1.92 (4 14, m,
2.33- 2.36 (2 H in), 2.56(2 t, .1E7.6 Hz), 2.62 (2 li, d, 3=11.0
Hz), 2.76(2 H, ), J=7.3 Hz), 3.97.4.01 (3 H m, 4.07 (1 H dcf,
J=142, 6.4 Hz), 4.28(2 H, d, J=2.3 Hz), 4.34(2 H, 5), 6.63 - 6.70 (1
H m, 7.22(1 H dd, 3=11.0, 8.3 Hz), 7830(2 H, d, J=8.3 Hz), 7.39
)

(1H, ddd, .1=8,3, 4.1, 1.8 Hz), 7.57 (1 H m, 7.80 -7.93 (21-), 1n)
7, 53. Su{f%fﬁ‘uﬂa 111] Ca-51ill o H (1
HG .o

[0305] The compound (1.52 g) prepared in Reference Example P-Q1d was heated in an
aqueous 3 mol/L sodium hydroxide solution (16.3 mL) with stirring at 120°C for 2 hours and
then at 100°C for 18.5 hours. The pH of the reaction solution was adjusted to be lower than
1 with a concentrated hydrochloric acid, followed by extraction with ethyl acetate. The
combined organic layer was dried over MgSQy, and the desiccant was removed by filtration.
The filtrate was concentrated under reduced pressure to yield the title compound (1.56 g,
light yellow solid).

MS (ESI pos.) m/z: 320 ((M+Na]").

Synthesis of Reference Example P-Q1: 2-{3-[3-(Methylsulfonyl)phenyl}-5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yl }-N-(propan-2-yl)acetamide

[0306] [Formula 112]
H

[0307] EDC-HCI (1.18 g) was added to a solution of the compound (1.52 g) prepared in
Reference Example P-Qle and HOBt-HO (1.17 g) in BDMF (20 mL) in a nitrogen gas flow,
followed by stirring at room temperature for 10 minutes. Isopropylamine (0.66 mL) was
added thereto, followed by stirring for 1 hour, The reaction solution was separated between

a saturated aqueous NaHCOj; solution (100 mL) and CHCI: (50 mL). The aqueous layer



1H J=6.9 2.79' 4,12 7.30 JnB.7 NVR (600 Mz, 000)3) 5 (ppm; 1.20(6
H d, Hz), 1.86 -1 96 (4 H m.2,51 -2.57(2 1-1, m), 2.65(2 H m,
3.10(2 H, hr. 5.), 3.51 -3.56 (2 on), 3.74 (2 H d, .1=10.5 Hz), 4.01
(310, s), 4.04- (1 H in), 4.35 (2 H s), 6.63 - 6.70 (L H m,
7.23 H dd, J=10.8, 8.5 Hz), 722 (2 14.8d. J3.3 Hz), 7.42(1 H m,
7.54 - 7.58 (1 H in), 7.92(2 H d, Hz) 524([MHr) # - 117-

[0419] [ T\%}SI e%tr%ét%]i w% (JJHCI3 (130 mL). The combined organic layer was dried over MgSOs,
and the desiccant was removed by filtration. The filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (SNAP Cartridge
HP-Sil: 50 g, mobile phase: CHCl:/MeOH/NH4OH = 99/1/0.1 to 92/8/0.8 (v/v/v)) to yield
the title compound (580 mg, colorless solid).

MS (ESI pos.) m/z: 361 ([M+Na]").
Synthesis of Reference Example P-Q2a:  Tert-Butyl 2-(3-

chlorobenzoyl)hydrazinecarboxylate

[0308] [Formula 113]
o

[0309] The title compound (4.41 g, colorless powder) was synthesized from 3-
chiorobenzoyl chloride (2 mL) and tert-butyl carbazate (2.49 g), as in Reference Example P-
Qib.

MS (ESIneg.) m/z: 269 ([M-H]).

Synthesis of Reference Example P-Q2b:  3-Chlorobenzohydrazide hydrochloride

[0310] [Formula 114]
o)

Ci y-NHz

H nHCI
[0311] The title compound (3.26 g, colorless powder) was synthesized from the compound
(4.41 g) prepared in Reference Example P-Q2a, as in Reference Example P-Qlc.
MS (ESI pos.) m/z: 171 ([M+H]").
Synthesis of Reference Example P-Q2b-f:  3-Chlorobenzohydrazide

[0312]



'H NMR (600 MHz, CDC13) 5 (ppm); 1.19(5 H, d, J=6.9 Hz), 1.43 - 1.50
(2H m, 1.69 - 1.65 (4 H n), 2.42 .2.51 (4 H n), 2.54 -2.60 (2 H,
m, 2.82- 287 (2 H, nj, 3.99 (3 H 3), 4.05- 4,12 (1 H, m, 4. 35 (2
H 5), 6.40 - 6.55 (1 H, 1), 7.21(1 H, dd, J=11.0, 83 Hz), 7.40 4.43
(1 H, n), 1.58(1 H, dd, ..1=8.0, 2.1 Hz}ga.7.71 (1 H, dd, J=8.3, 2.3
Hz), 8.03 (1 H d, .1=8.7 Hz), 8,45(1 H, d, J=2.3 Hz) 497anin

Thr-C lld?'gnppla&lS]Ch 270 HO/ I1ft-NOR (600 MHz, CDC13) 5

(pPm 1.2
i 411z. 1) 3, 20. 5H3( A1 413 3r5.s(.2), H2: 650): 624. 665: 625HL, M) R 2. 85

4; 16A- (aFﬁ | ! 70 - 3.77 (4 H, n), 399 (314, s), m,
7.21 (1 H o Re’ s,hs' 7.39 7.44 (1 H in), 7.56 (1 H dd,
J=7.8, 2.3 71 (HH, dd 'J4.3. 13 Hz), 8.05(1 H, d, J=8,7 Hz),

8,46(1 H, d, ] Hz) 499011%0
[0313] A saturated aqueous NaHCO; solution (40 mL) was added to a suspension of the
compound (2.73 g) prepared in Reference Example P-Q2b in water (20 mL) under ice
cooling. EtOAc (50 mL) was added thereto, followed by stirring at room temperature for a
while. EtOAc was added to the mixture with heating until the suspension was dissolved.
The solution was separated to two layers, and the aqueous layer was extracted with EtOAc
(50 mL x 6). The combined organic layer was dried over Na.SQy, and the desiccant was
removed by filtration.  The filtrate was concentrated under reduced pressure to yield the title
compound (2.18 g, colorless powder).

MS (ESI pos.) m/z: 171 ([M+H]").

Synthesis of Reference Example P-Q2c:  Ethyl N-{[2-(3-
chlorobenzoyl)hydrazinyljcarbonyl}glycinate
[0314] [Formuloa 116]

:::='

. :g#"-f’“~(r’“\\

[0315] The title compound (430 mg, colorless powder) was synthesized from the compound
(500 mg) prepared in Reference Example P-Q2b-f, as in Reference Example P-Q1d.

MS (ESI pos.) m/z: 322 ([M+Na]").

Synthesis of Reference Example P-Q2d:  [3-(3-Chlorophenyl)-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]acetic acid
[{0316]



NO \/ /\ 0 -3 0  111-NVR WD MHz, C9C13) 6 (ppm); 1.18
-1.21 (6 H, ), 1.88 -1.96 (2 H, m, 2.72 - 2.86 (8 H, in), 3.72
3.77(2 H,111), 3,81(2 H, t, J=6.0 Hz), 3.98 -4.00 (3 H, nab 4.05
-4.13 (1 H ), 4.35 (2 H, s), 6.47 6.64 (1 H n), 7.21 (1 H, dd,
J=10.8, 8.5 Hz), 7.38- 7.44 (1 H n), 7.6 (1 H dd, J*7.8, 2.3 Hz),
721 (1 H, dd, J118.3, 2.3 Hz), 8.05(1 H, d, J=8,3 Hz), 8.45(1 H, (1,

=25 iy O
HO 0O

[0317] 'Fhe title compound (2.85 g, colorless powder) was synthesized from the compound
(3.89 g) prepared in Reference Example P-Q2c, as in Reference Example P-Qle.

MS (ESI pos.) m/z: 254 ([M+HT").

Synthesis of Reference Example P-Q2:  2-[3-(3-Chlorophenyl)-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
f0318] [Formula 118]

H
- N o
\(f o
WA

Cl

[0319] The title compound (2.23 g, colorless powder) was synthesized from the compound
(2.84 g) prepared in Reference Example P-Q2d, as in Reference Example P-Q1.
MS (ESI pos.) m/z: 295 ([M+H]").

Synthesis of Reference Example P-Q3a:  4-Fluoro-3-methoxybenzoyl chloride

[0320] [Formula 119]

[0321] The title compound was prepared from 4-fluoro-3-methoxybenzoic acid (5.00 g), as

in Reference Example P-Qlia. The crude product was used in the subsequent reaction.



Cb-4 70 0 N-- Nist--p7) )OH,--)1 "H MAR (800 WHz, CDC13) 5 (ppm;
1.19(6 H, d, J=6.4 Hz), 1.21 -1.25(1 H, in), 1.67(2 H d, J=14.2 Hz),
1.86 - 1,98 (2 H m, 2.02 2.15 (4 H n), 2.54. 2,63(2 H m, 2.77 -
284 (2 H m, 3.21 (2 H br.s.), 3.99(3 H s), 4.03 -4.13 (2 H m,
4.35(2 H, s), 6.46 6.55(1 H m), 7.18_g¢24 (1 H m), 7.39 - 7.44 (1
H in), 7.53 -7.58 (1 H m, 7.69 - 7.75 (1 H, nl1), 8.03(1 H d.

J=8.3 Hz), 8. 47S(y:1L1th|E|Sis%‘f Rgafezrér;’celf)?am%?egﬂ-[d\ﬂyzw Tert-Butyl 2-(4-fluoro-3-

methoxybenzoyl)hydrazinecarboxylate

[0322]) [Formula 120]

H

[0323] The title compound (8.19 g, colorless solid) was prepared from Reference Example
P-Q3a, as in Reference Example P-Q1b.
MS (ESI pos.) m/z: 307 ([M+Na]*).

Synthesis of Reference Example P-Q3c:  4-Fluoro-3-methoxybenzohydrazide

[0324] [Formula 121]
O

[0325] The title compound (5.12 g, colorless solid) was prepared from Reference Example
P-Q3b (8.19 g), as in Reference Example P-Qlc.

MS (ESI pos.) m/z: 185 ([M+HT").

Synthesis of Reference Example P-Q3d: Ethyl N-{[2-(4-fluoro-3-

methoxybenzoyl)hydrazinyl}carbonyl}glycinate

[0326] [Formula 122]
Q

[0327] The title compound (8.55 g, colorless solid) was prepared from Reference Example
P-Q3c (5.12 g), as in Reference Example P-Q1d.
MS (ESI pos.) m/z: 314 ([M+H]").

Synthesis of Reference Example P-Q3e:  [3-(4-Fluoro-3-methoxyphenyl)-5-oxo-



[----cl Cb-5 HNO ' in), 'HHNMR (600 Miz, M) 5 (PPm) ; 1.20(6
H d, J=64 Hz), 1.85 -1.95 (4 H, in), 2.51. 2.57 (2 H m, 2.78 -2.84

(2 1-1, m), 3.07(2K, br s.), 3.52 (2 II, d, . J=9.2 Hz), 3.70(2 H, d,
J=10.1 Hz), 3.99(3 H, s), 4.05- 4.13 (1 H, ), 4.36 (2 H, s), 6.48-
6.53 (1 H, 7.19 -7.24 (1 1i, in), 7.3%- 7.44 (1 H in), 7.53 -

7.58 (1 H in), 7.72 - 7.77 (1 H ), 8.05 (1 H, d, .1=8.3 Hz), 8.48

(1H d, ‘]I_g dehyﬁzg 415-12 PQJZL tna%ol 4- %aeetxo acid

[0328] [Formula 123]

[0329] The title compound (7.25 g, colorless solid) was prepared from Reference Example
P-Q3d (8.55 g), as in Reference Example P-Qle.

MS (ESI pos.) m/z: 290 ([M+Na]™).

Synthesis of Reference Example P-Q3:  2-[3-(4-Fluoro-3-methoxyphenyl)-5-oxo-
1,5-dihydro-4H-1,2,4-triazol-4-yl|-N-(propan-2-yl)acetamide
[0330] [Fcllimula 124]

[0331] The title compound (5.82 g, colorless solid) was prepared from Reference Example
P-Q3e (7.25 g), as in Reference Example P-Q1.

MS (ESI pos.) m/z: 309 ({M+H]").

Synthesis of Reference Example P-Q4d: Ethyl N-{[2-(3-
methoxybenzoyl}hydrazinyl]carbonyl} glycinate
[0332] [Formula 125]

(J

‘,f.

N’ \ijq\uflLugf”“\




/. Da-1C 0 / 11-1.14MR (600 MHz, CDC13) 5 (ppm); 1.16 -

.21 (6 H in), 1.82 -2.05 (414, m, 2.23 - 2.34 (2 H m, 2.59- H
3.11 3.18 (2 H m, 3.25 -3.31 (2 H, 3.58 - 3.55 (2 H, m), 4.03
1 (1L H m 4.32 (2 . s), 6.35
1(1H in), 7.28 - 7.35 (3 H, in), Be79 H, ddd, J=8.7, 4.1, 2.3
, 7.93 - 8.00 (3 H in) 18), H 500(tmFHri N 2.68(2 (1

[0333] The title compound (17.5 g, colorless solid) was prepared from 3-
methoxybenzohydrazide (10.0 g), as in Reference Example P-Q1d.

MS (ESI pos.) m/z: 296 ([M+H]").

Synthesis of Reference Example P-Q4e:  [3-(3-Methoxyphenyl)-5-oxo-1,5-
dihydro-4H-1,2,4-triazol-4-yl]acetic acid

[0334] [Formula 126}
HO_ o

[0335] The title compound (14.4 g, colorless solid) was prepared from Reference Example
P-Q4d (17.4 g), as.in Reference Example P-Qle.

MS (ESI pos.) m/z: 250 ([M+H]").

Synthesis of Reference Example P-Q4:  N-Tert-Butyl-2-[3-(3-methoxyphenyl)-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-ylJacetamide

[0336] [Formula 127]
H

[0337] A mixture of Reference Example P-Q4e (1.00 g), tert-butylamine (4.2 mL), HATU
(2.29 g), DIEA (1.4 mL), and DMF (10 mL) was stirred at room temperature overnight.
Water (20 mL) and an aqueous 3 M HCl solution (20 m1.) were added thereto in an ice bath,

followed by extraction with ethyl acetate. The organic layer was washed with water and

brine, and the solvent was distilled off under reduced pressure. The residue was purified by



is. . - 118 - [0420] [Table 1-6] Da-2 HNYN #  rTh 1H NVR (600
Mz, CDC) 5 (pptn); 1.12(6 Er, d, J'69 Hz) 2 46 -2 66 (6 H, m,
2.76-2.88 (2 H m, '''' 3.74(4 H t, J=4.6 Hz), 4.01 -4.12 (1 H,
in), 4.31(2 H, s).6.44 (1 H d, J=1.3 Hz), 7.27-7.24 (3 H, in), 7.77
7.83 (1 H m, 7.90(2 H d, J=8.3 Hz), %97(1 H, dd, J=6.9, 2.3 Hz)
602(f MrHr) -

silica gel column chromatography (SNAP Cartridge HP-Sil: 50 g, mobile phase:
CHCl3/MeOH = 98/2 to 90/10 (v/v)) to yield the title compound (743 mg, colorless solid).
MS (ESI pos.) m/z: 305 ([M+H]").
Synthesis of Reference Example P-Q5a:  6-Methoxypyridine-2-carbonyl chloride

[0338] [Formula 128]
O

[0339] The title compound was prepared from 6-methoxypyridine-2-carboxylic acid

(2.50 g), as in Reference Example P-Qla. The crude product was used in the subsequent

reaction.

Synthesis of Reference Example P-Q5b:  Tert-Butyl 2-[(6-methoxypyridin-2-
yl)carbonyl]hydrazinecarboxylate

[0340] [Formula 129]
Q

H
" N’Nyo\'<
H

[0341]) The title compound (4.62 g, colorless solid) was prepared from Reference Example

P-Q5a, as in Reference Example P-Q1b.
MS (ESI pos.) m/z: 290 ([M+Na]™).
Synthesis of Reference Example P-Q5c:  6-Methoxypyridine-2-carbohydrazide

[0342] [Formula 130]
O

O N I NH

| H
.
[0343] The title compound (2.81 g, light yellow solid) was prepared from Reference
Example P-Q5b (4.62 g), as in Reference Example P-Qlc.

MS (ESI pos.) m/z: 168 ([M+H]").



VA Da-3 HC r; 00-' 111-NWR (600 MHz, CDCL3) 5 (ppm; 1 19
(OH, Vi, J=6.4 Hz). 2.66(4 H. br. s.), 3.29-3.42(4 H, m, 408(

dg, J=13.7, 6.7 Hz), 432 (2 H, s), 4.73 (4 H s), 6.41 (1 H,
d,..1=6.4 Hz), 7.22 7.28 (2 ti, m, 7.31 (1 H t, J=8.5 Hz), 7.80(1
H ddd, J=8.5,4.4, 2.3 Hz), 7.91(2 H,-dg..1=8.7 Hz), 7.97 (1 it, dd,

J=6.9, 2.3 Hz) 5141(MH) 1.
Synthesis of Reference Example P-Q5d:  Ethyl N-({2-[(6-methoxypyridin-2-
yl)carbonyl]hydrazinyl}carbonyl)glycinate
[0344] [Formula 131]

L=

% \g’N\/lLO/\

[0345] The title compound (4.72 g, colorless solid) was prepared from Reference Example
P-Q5¢ (2.81 g), as in Reference Example P-Q1d.

MS (ESI pos.) m/z: 297 ([M+H]).

Synthesis of Reference Example P-Q5e:  [3-(6-Methoxypyridin-2-y})-5-0xo0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]acetic acid
[0346] [Formula 132]

[0347] The title compound (4.83 g, colorless solid) was prepared from Reference Example
P-Q5d (4.72 g), as in Reference Example P-Qle.

MS (ESI pos.) m/z: 251 ((M+H]").

Synthesis of Reference Exafnple P-Q5:  2-[3-(6-Methoxypyridin-2-yl)-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-y}]-N-(propan-2-yl)acetamide
[0348]



Da -4 0 10 /----- \ ", H-NMR (600 Mz, CDC's) 5 (ppm) ; 1.18(8 H,
dd, J=6.6, 1.1 Hz), 1.45'1.54 (2 11, m), 1.86 .138 (2 H, M, 2.67 -
2.79 (2 H m, 2.74 -2.86 (4 H n), 3.65. 3m)704(01211, 4m,
133671H 3m 124/219H 4nm), 353(.277H: nB.)826(246H | H, hr. s.), 7.26
- 7.33(2arn), 7.43 7.48 (111, m), -®175.7.83 (1 FL m), 726 7.94

(2H mM, 7.94 - 8.00 (1 H mM 516iimm!l \,) * Da-5 0
[Formula 133] :

[0349] The title compound (1.80 g, colorless solid) was prepared from Reference Example
P-Q5e (2.00 g), as in Reference Example P-Q1.

MS (ESI pos.) m/z: 292 ([M+H]").

Synthesis of Reference Example P-R1a:  (4-Bromo-2-fluorophenyl)acetic acid

[0350] [Formula 134}
F

Br

[0351] Oxalyl chloride (3.2 mL) and DMF (one drop) were added to a suspension of 4-
bromo-2-fluorobenzoic acid (4.0 g) in CHCI;3 (40 mL) in an ice bath, followed by stirring at
room temperature for 3 hours.  After concentration, a mixture of THF and MeCN (1/1 (v/v),
40 mL) was added to the residue. TMSCH>N» (2 mol/L E,O solution, 18.3 mL) was added
thereto at 0°C, followed by stirring at room temperature for 2 hours. After concentration, a
mixture of 1,4-dioxane and water (1/1 (v/v), 60 mL) and then silver acetate (916 mg) were
added thereto, followed by stirring at 100°C for 2 hours. After concentration, a saturated
aqueous NaHCO; solution was added thereto, followed by stirring at room temperature for 1
hour. EtOAc was added thereto, and the solid was removed by filtration through Celite
(registered trademark) to separate the organic layer. Under ice cooling, 3 mol/L HCI was
added to the aqueous layer to make the system acidic. The aqueous layer was extracted
from CHCl; (50 ml x 9). The combined organic layer was filtered through a phase
separator, and the filtrate was concentrated under reduced pressure to yield the title

compound (2.46 g, colorless powder).



* '"Ht4MR (600 MHz, CON') 5 (ppm) ; 1.18(8 H, d, 3=6.9 Hz), 1.83
-2.04 (4 H m,2.49 -2,55 (2 H m, 2.77 .2.83 (2 H, in), 3.08 (2 H,
hr. s.), 3.51 (2 14, dd, J=10.5,1.8 Hz), 3.72(2 H, d, 3=10.1 Hz). 4. 02
4.12 1 F1, in), 4.31 (2 H, s), 845 (1 H, vi, J=8.9 Hz), 7.27 - 7.33
(3H m, 7.78 - 7.82 (1 H in), 7.87 ~g3.91 (2 H, m, 7.97 (1 H, dd,
3=6.9, 2.3 Hz) 528([ M+Hr) Da-6 0 0 4.36 .1=7.8 7.86

iy Séwﬁz(ﬂoom%ﬁ%’*}@ S LRSI (0 ) 2s Oy 120 0 et
st S2A (D et SR colboyd gl ﬁrtﬁﬁ%ﬁd@%@gﬁerwe&%ﬁ@lﬁﬁg gy,

(28,9, 4,50 ooty 00 g’ b i B
3=7. 8 Ho)ro§dfbrbhold-methoxPod@oflacky, br. s.) 542umin

[0352] [Formula 135]
Yo o

p—0H
s

[0353] MS (ESI neg.) m/z: 243, 245 ([M-H]).
Synthesis of Reference Example P-R3a:  (4-Bromo-3-fluorophenyl)acetic acid

(Synthesis from 4-bromo-3-fluorobenzoic acid)

[0354] [Formula 136]
F 0

[0355] MS (ESIneg.) m/z: 231, 233 ([M-H]).
Synthesis of Reference Example P-R4a:  (4-Bromo-3-methoxyphenyl)acetic acid
(Synthesis from 4-bromo-3-methoxybenzoic acid)

{0356] [Formula 137]
—0

Br

[0357] MS (ESIneg.) m/z: 243, 245 ([M-H]).
Synthesis of Reference Example P-R1b:  2-(4-Bromo-2-fluorophenyl)ethanol
[0358] [Formula 138]

Br

[0359] Under ice cooling, 1.09 mol/L BH3 THF (14.5 mL) was added to a solution of the



| 1 # 17 1\ - 1, -3.09(2 m), 7.84 H NVR (HO Mz, CDO13)

10 -1.20 (OH, 1.45(2 H, br. s.), 1.70 - 1.80 (2 H m,
s.), 2.51 -2.60(2 H, rn), 2.78 - 2.88 (2 It m, 2.99 H,

4.14 (1 H n), 4.28 - 4.37 (2 H, 6.27 -238 (1 H, in),

7.74(2 H ), 7.76' (1 H in), 7.9%.- 8.05 (2 H in), 8.43 (1

) 50, 101, 41r) \ zt

compound (2.460 g} prepared in Reference Example P-Rla in THF (40 mL). The mixture

g

-1
1.
r.

was stirred with gradually raising the temperature to room temperature for 5 hours. Under
ice cooling, MeOH was added to the reaction system until foaming stopped. The solvent
was distﬁled off under reduced pressure. Water (40 mL) and CHCl; (20 mL) were added to
the residue, followed by stirring at room temperature.  After extraction with CHCls,
filtration through a phase separator was performed. The solvent was distilled off under
reduced pressure. The residue was purified by silica gel column chromatography (SNAP
Cartridge HP-Sil: 50 g, n-hexane/EtOAc = 90/10 to 50/50 (v/v)) to yield the title compound
(1.93 g, colorless oil).

MS (EI pos.) m/z: 218, 220 (M™).

The following compounds were synthesized as in Reference Example P-R1b.

Synthesis of Reference Example P-R2b:  2-(4-Bromo-2-methoxyphenyl)ethanol
(Synthesis from Reference Example P-2a)
[0360] [Formula 139}

\0

Br—

[0361] MS (ESI pos.) m/z: 231, 233 ([M+H]").

OH

Synthesis of Reference Example P-R3b:  2-(4-Bromo-3-fluorophenyl)ethanol
(Synthesis from Reference Example P-R3a)

[0362] [Formula 140]
F

<)

[0363] MS (El pos.) m/z: 218, 220 (M").

OH

Synthesis of Reference Example P-R4b:  2-(4-Bromo-3-methoxyphenyl)ethanol
(Synthesis from Reference Example P-R4a)
[0364]



- 119 - [0421] [Table 1-7] to It_ 141-NMR (600 MHz, CDC13) 5 (ppm
; 1.15 .1.20 (6 H, rfl), 2.51(4 H Dbr. s.), 2.56- 2.64 (2 H m,
2.83(2 H J=7.8 Hz), 312 (4 H, |, 4=4.6 Hz), 4.02 -4.13 (1 41, m),
4.32(2 H s), 6.30(1 H d, J=7.8 Hz), 726 - 7.32 1 El, in), 7.70 (1
H dd,J4.7, 2.3 Hz), 7.76 -185 (1 H, mLga7.98 - 8.07 (211, in), 8.44
(1 E1, c1, J=2.3 Hz) t, 503([141+H) Db-2 NO t-i ? / 410

[Formula 141]

OH
Br:
[0365] MS (ESIneg.) m/z: 227, 229([M-HJ).

Synthesis of Reference Example P-R1lc:  2-(4-Bromo-2-fluorophenyl)ethyl

methanesulfonate

[0366] [Formula 142]
F

1N
f0367] Under ice cooling, Et;N (0.48 mL) and mesyl chloride (0.21 mL) were sequentially

added to a solution of the compound (500 mg) prepared in Reference Example P-R1b in
CHCl; (8 mL), followed by stirring at room temperature for 1 hour. Water (10 mL) was
added thereto, followed by extraction with CHCl;. The organic layer was filtered through a
phase separator. The filtrate was concentrated under reduced pressure to yield the title
compound (675 mg, light yellow oily compound).

MS (EI pos.) m/z: 296, 298 (M™).

The following compounds were synthesized as in Reference Example P-Rlc.

Synthesis of Reference Example P-R2c:  2-(4-Bromo-2-methoxyphenyl)ethyl

methanesulfonate (Synthesis from Reference Example P-R2b)

[0368] [Formula 143]

[0369] MS (EIpos.) m/z: 308, 310 (M™).
Synthesis of Reference Example P-R3c:  2-(4-Bromo-3-fluorophenyl)ethyl

methanesulfonate (Synthesis from Reference Example P-R3b)



Db-3 At 0 1H NVR (600 MHz CDCb) 60811N: 1.18 (6 H, d, J=8.4 Hz),
3.11 -3.23 (214, m), 327 - 3.72 (4 H, m), 178 (2 H, d, J=13.3 Hz),
3.98 -4.14(1 FI, in), 4.34(2 H, s), 4.68 - 4.92 (414, in), 6.40(1 H,
d, J=1.4 Hz), 726 - 7.31 (1 H n), 7.73(1 H, d, J=6.0 Hz), 7.79
7.85(1 H, m, 7.86.194 (1 11, n), 8.02(DbsH, d, .1=8.7 Hz), 8.49 (1 H,
s) 515(VO|+w i p-7-1000 0 Db-4 HNO tit) 11INVR (600 Mz,
=6A Hz), 3.11 -3.23 (2 H, n), 3.27 -
172 (4 H[Q?ﬂ¥ §‘§§T q4|, d, 1 13.3 Hz), 198 -4.14 (1 H, ), 4.34(2
Hs), 4.68 - (4 Fr, m, 140 (1 H d, J=1.4 Hz), 726 7.31 (1 H,
in), 7 73(1 115 . Pt 79 7.96(1 H, m, 7.86 - 7.94 (1 H

f% 49 (1 H, s)

[0371] MS (Elpos.) m/z: 296, 298 (M").
Synthesis of Reference Example P-R4c:  2-(4-Bromo-3-methoxyphenyl)ethyl

methanesulfonate (Synthesis from Reference Example P-R4b)

[0372] [Formula 145]

[0373] MS (EIpos.) m/z: 308, 310 (M™").

Synthesis of Reference Example P-R1-1:  4-[2-(4-Bromo-2-
fluorophenyl)ethyl Jmorpholine
[0374) [Formula 146]

N ©
N/

[0375] The compound (337 mg) prepared in Reference Example P-R1c was dissolved in
MeCN (6 mL), and iPr;NEt (0.40 mL) and morpholine (0.20 mL) were added thereto,
followed by stirring at 100°C overnight. ~ After concentration, the residue was purified by
silica gel column chromatography (SNAP Cartridge HP-Sil: 10 g, mobile phase:
CHCl3/MeOH = 99/1 to 95/5 (v/v)) to yield the title compound (315 mg, light brown oil).
MS (ESI pos.) m/z: 288, 290 (IM+H]™).
The following compounds were synthesized as in Reference Example P-R1-1.
Synthesis of Reference Example P-R1-2:  8-[2-(4-Bromo-2-fluorophenyl)ethyl}-3-
oxa-8-azabicyclo[3.2.1]octane (Synthesis from the compound prepared in Reference
Example P-R1c and 3-oxa-8-azabicyclo[3.2.1]octane)
[0376]



}--. 529( (M+H) 1) Db-5 Cl 0i "...31 0s---NN__ jj 1H NVR
609 MHz, DMBSO.4) 5 (ppm); 0.97 (68, d, J=6A Hz), 1.88(2 H, s),

28(6 H, s), 3.05(2 H br. S.), 3.18(2 H, br. s.), 3.65-3.79(1 H,
3.62- 4.08(2 H, in), 4.30(2 H, s), 4.90 (1 H br. s.), 7.62 (1 H,
J=.8.7 Hz), 7.71 (1 H, s), 7.82 - 7-98-(3 H, in), 114 - 8.30 (1 H,
, 8.44 (1 H br. s.), 8.98 -9.20 (1 H m 543([14441r) Ea-1

-NWR [Formula 147]

5 AP0

N/ =

=323

[0377] MS (ESI pos.) m/z: 314, 316 ([M+H]*).
Synthesis of Reference Example P-R2-1:  4-[2-(4-Bromo-2-
methoxyphenyl)ethylJmorpholine (Synthesis from the compound prepared in Reference

Example P-R2¢ and morpholine)

[0378] [Formula 148]

[0379] MS (ESI pos.) m/z: 300, 302 ([M+H]").

Synthesis of Reference Example P-R2-2:  8-[2-(4-Bromo-2-methoxyphenyl)ethyl}-
3-oxa-8-azabicyclo[3.2.1]octane (Synthesis from the compound prepared in Reference
Example P-R2c¢ and 3-oxa-8-azabicyclo[3.2.1]}octane)

[0380] [Formula 149]

™ .
° A

[0381] MS (ESI pos.) m/z: 326, 328 ([M+H]").
Synthesis of Reference Example P-R3-1:  4-[2-(4-Bromo-3-
fluorophenyl)ethyl|morpholine (Synthesis from the compound prepared in Reference

Example P-R3c¢ and morpholine)

[0382] [Formula 150]
E




..1=6.4 (600 Mz, CDC's) a (ppm; 1.19 (611, d, Hz), 1.42 - 1.68
(68, m), 2.41 -2.52 (4 H, m, 2.54 2,60(2 H n), 2.80 -2.87 (2 H,
m, 4.04 - 412 H m 4.24 (2 H s), 6.41 (1,11, d, J=7.8 Hz), 7.30
(2 d, 4=8.7 Hz), 7.67 (1L H t, J=7.8 Hz), 7.79 - 7.84 (1 H m,
7.90(2 H, d, .1=8.7Hz), 8.16. 8.21 (2 Hg7i.n) (1 11, 4731161, H) 1/
11101 Ea-2 o0 o0 . rTho - H 111-14MR

[0383] MS (ESI pos.) m/z: 288, 290 ([M+H]").
Reference Example P-R4-1:  4-[2-(4-Bromo-3-methoxyphenyl)ethylJmorpholine

(Synthesis from the compound prepared in Reference Example P-R4c and morpholine)

[0384] [Formula 151]

N 0O
\. - }

[0385] MS (ESI pos.) m/z: 300, 302 ([M+H]").

Synthesis of Reference Example P-R5-1:  4-[1-(4-Bromophenyl)propan-2-
yl]Jmorpholine
[0386] [Formula 152]

[0387] 1-(4-Bromophenyl)propan-2-one (2.03 g) was dissolved in CHCl3 (40 mL), and
morpholine (1.24 m1) was added thereto, followed by stirring at room temperature overnight
and then at 60°C for 4 hours. NaBH(OAc); (4.03 g) and acetic acid (1.1 mL) were
sequentially added thereto, followed by stirring overnight.  The reaction was terminated by
addition of water, and the reaction solution was separated between CHCl; and a saturated
aqueous NaHCO; solution.  The residue was purified by silica gel column chromatography
(mobile phase: CHCl3/EtOAc = 80/20 to 60/40 (v/v)) to yield the title compound (1.67 g,
colorless oil).

MS (ESI pos.) m/z: 284, 286 ([M+H]").

Synthesis of Reference Example P-R5-2: 8-[1-(4-Br0mopheny1)propén-2-y1]—3-
oxa-8-azabicyclo[3.2.1]octane

[0388] [Formula 153]

Br




4=6.9 \ __/4=13.8, 7.30 7.83(1 (600 MHz, CDCI3) 5 (ppm) ; 1.19 (6 H,
d, Hz), 2.53(4K, hr. s.), 2.59 '2.64(2 H, m, 2.81 2.86 (2 H, m,
3.74 (4 H t, 4=4.6 Hz), 4.08 (1 H, dg, 6.9 Hz), 4.34(2 41, s),
6.38(1 H, d, J=7.3 Hz), (2 H, d, J8.7 Hz), 7.65 -7.69 (1 H m), 7.80-
H m, 7.91(2 H, d, J=8.7 Hz), 8.16 - 898Q (2 m) 475([MrH) 40

- 120 - [0422] [Table 1-8] Ea-3 0

[0389] The title compound (54 mg, colorless oil) was prepared from 1-(4-
bromophenyl)propan-2-one (130 mg) and 3-oxa-8-azabicyclo[3.2.1]octane (100 mg), as in
Reference Example P-R5-1.

MS (ESI pos.) m/z: 310, 312 ([M+H]").

Synthesis of Reference Example P-R6a:  2-(6-Chloropyridin-3-yl)-N-methoxy-N-

methylacetamide

[0390] [Formula 154]
O

[0391] A solution of (6-chloropyridin-3-yl)acetic acid (5.0 g), N,O-dimethylhydroxyamine
hydrochloride (2.98 g), EDC-HCI (5.87 g), and N-methylmorpholine (9.6 mL) in DMF
(70 mL) was stirred at room temperature for 4 days. Under ice cooling, water (150 mL) was
added thereto, followed by extraction with EtOAc. The organic layer was sequentially
washed with water and brine and was dried over Na;SO4.  The desiccant was removed by
filtration and the filtrate was concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (SNAP Cartridge HP-Sil: 50 g, mobile phase: n-
hexane/EtOAc = 75/25 to 0/100 (v/v)) to yield the title compound (3.56 g, light yellow oil).
MS (ESI pos.) m/z: 215 ([M+H]").
Synthesis of Reference Example P-R6b:  1-(6-Chloropyridin-3-yl)propan-2-one
[0392] [Formula 155]

N—
Br \ /
[0393] Under ice cooling, a solution of 3 mol/L methyl magnesium bromide in Et;0
(1.6 mL) was dropwise added to a solution of the compound (1.0 g) prepared in Reference
Example P-R6a in THF (15 mL) in a nitrogen gas flow, followed stirring at room temperature

for 1 hour. Under ice cooling, a 3 mol/L hydrochloric acid (2 mL) and an aqueous 2 mol/L



' H WAR (600 MHz, CDCh) 5 (
it), 3.35(4 H s), 4

(4 H,
4.73(4 H,
t, J=7.6

8,20 (2 H, in) 487((MHr

1,20(6 H, d, 4=6.4 Hz), 2.61 - 2.69

ppm ;

8(1 H, dg, 4=13.7, 6.7 Hz), 4.34(2 H, s),
=6.

=7.

.0
L38 (1 H d, J
J

s), d , 7.25 - 7.29 (2 H m, 7.68(1 H
Hz), 7.82(1 H, d,
)

9 Hz)
8 Hz), 7.91 (2 H, d, J=8.7 Hz), 8.17 -
_g9. Ad-17 O[ al W rTh N

sodium hydroxide solution (30 mL) was added thereto. After extraction with EtOAc, the
organic layer was washed with brine.  After drying with Na;SO,, the desiccant was removed
by filtration. The filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (SNAP Cartridge HP-Sil: 50 g, mobile phase:
n-hexane/EtOAc = 80/20 to 0/100 (v/v)) to yield the title compound (235 mg, light yellow

oil).

MS (ESI pos.) m/z: 170 ([M+H]").

Synthesis of Reference Example P-R6-1:  4-{1-(6-Chloropyridin-3-yl)propan-2-
ylJmorpholine

[0394] [Formula 156]

Ve
E‘ | ‘ﬁo

[0395] A borane-2-picoline complex (252 mg) was added to a solution of the compound
(235 mg) prepared in Reference Example P-R6b and morpholine (0.21 mL) in a mixture of
methanol and acetic acid (5 ml, 10/1 (v/v)), followed by stirring at an outside temperature of
60°C for 5 hours and then at an outside temperature of 70°C overnight.  After extraction
with CHCIs, the organic layer was filtered through a phase separator. The solvent was
distilled off under reduced pressure. The residue was purified by silica gel column
chromatography (SNAP Cartridge HP-Sil: 25 g, mobile phase: EtOAc/MeOH = 100/0 to
90/10 (v/v)) to yield the title compound (166 mg, light yellow oil).

MS (ESI pos.) m/z: 241 (JM+H]").

The following compounds were synthesized as in Reference Example P-R6-1.

Reference Example P-R6-2:  8-[1-(6-Chloropyridin-3-yI)propan-2-yl]-3-oxa-8-
azabicyclo[3.2.1]octane (Synthesis from the compound prepared in Reference Example P-
R6b and 3-oxa-8-azabicyclo[3.2.1]octane)
[0396]



0 114NtAR (600 MHz, 135504s) 5 (ppm); 1.18(9 H, s), 3.07 - 3,17 (4
H m, 3.32 - 3.45 (2 H in), 341 (2 H d, J=12.4 Hz), 3.74- 3.81 (2
H in), 4.90(2W d, 4=10.3 Hz), 4.38 (2 H, $)*7.57 7.62 (1 H, m,
7.64 - 7.69 (2 H m, 7.69 -7.72 (1 H, in), 7.82(1 H dd, J=8.7, 2.5
Hz), 7.96 . 8.02 (2 Hit), 8/16 (1 H dipg=2.1 Hz), 10.73 - 10.81 (1
Km 492([19.11-1). MNK [/ \ / Ad-18 C1 0 o

[Formula 157]

[0397] MS (ESI pos.) m/z: 267 ([M+H]").
Synthesis of Reference Example P-R7-1:  8-[2-(4-Bromophenyl)ethyl]-3-0xa-8-
azabicyclo[3.2.1]octane

[0398] [Formula 158]

e

[0399] Under ice cooling, EtsN (1.3 mL) and methanesuifony! chioride (0.64 mL) were
sequentially added to a solution of 2-(4-bromophenyl)ethanol (1.5 g} in CHCl; (10 mL),
followed by stirring at room temperature for 2 hours. Under ice cooling, water was added
thereto, followed by extraction with CHCI;. The organic layer was filtered through a phase
separator, and the filtrate was concentrated under reduced pressure.
{0400] A mixture of the residue (light brown oil), 3-oxa-8-azabicyclo[3.2.1]octane
(904 mg), 2,2,6,6-tetramethylpiperidine (2.0 mL), and MeCN (10 mL) was stirred at an
outside temperature of 95°C for 4 days. After cooling, water was added thereto, followed
by extraction with CHCl;. The organic layer was filtered through a phase separator, and the
solvent was distilied off under reduced pressure. The residue was purified by silica gel
column chromatography (SNAP Cartridge FIP-Sil: 50 g, mobile phase: EtOAc/MeOH = 99/1
to 90/10 (v/v)) to yield the title compound (1.47 g, light brown solid).
MS (ESI pos.) m/z: 296, 298 ([M+H]").
Synthesis of Reference Example P-S§1:  {4-[2-(Morpholin-4-
yl)propyl]phenyl}boronic acid
[0401]



i . HNitiRR (000 Mz, DMBO-d,) 6 (ppm); 1.18(9 H, s), 2.00 - 2.07 (2
m,2.17 -2.25(2 H, m, 3.12 - 3.19 2 H, m), 3.21- 3.28 (2 H, m,
.74(2 H, d, 4=11.1 Hz), 3.99 - 4,08(4 H, in), 4.38(2 H s), 7.57 -
.62 (1 H in), 7.64 - 7.73 (3 H m, 7.93 8,03 (3 H ), 8.46 -
.51 (1 H m), 1042 (1 H, hr. s.) 5200, 1GR0( ++)

O~NWIT ™

[Formula 159]_

[0402] The compound (1.61 g) prepared in Reference Example P-R5-1 was dissolved in
THF (32.3 mL). A solution of 2.66 mol/L n-BuLi in n-hexane (2.6 mL) was added to the
resulting solution at -78°C, followed by stirring for 30 minutes. Subsequently, triisopropyl
borate (1.6 mL) was added thereto, followed by stirring with gradually raising the
temperature to room temperature for 3 hours. A 2 mol/L hydrochloric acid solution (16 mL)
was added thereto, followed by stirring overnight. Subsequently, the reaction solution was
adjusted to basic with a saturated aqueous NaHCQj3 solution.  After concentration,
extraction with CHCl; was performed. The organic layer was purified by silica gel column
chromatography (mobile phase: CHCl:/MeOH = 100/0 to 90/10 (v/v)) to yield the title
compound (1.09 g, cream-colored powder).

MS (ESI pos.) m/z: 250 ((M+H]").

Synthesis of Reference Example P-T1: 2-{3-(4-Fluoro-3-methoxyphenyl)-1-[5-(2-
hydroxyethyl)pyrimidin-2-yl]-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-

yhacetamide

[0403] [Formula 160]
H

[0404] A mixture of 5-bromo-2-chloropyrimidine (800 mg), CIS-tributyl{2-ethoxyethenyl]
tin (1.80 g), PdCl2(PPhs): (30 mg), and toluene (10 mL) was stirred under a nitrogen

atmosphere at an outside temperature of 100°C for 4 hours.  After cooling, the solvent was



Ba-3 HIP o 1H NVR (600 MHz, CDC13) 6 (ppm); 1.18(6 H, d, J=L4
Hz), 1.85 1.94 (4 H it), 2.50 - 2.56 (2 H, it), 2.78 2.83 (2 H,

m, 3.09

(2 H hr. s.), 3.53 (2 H d, J=10.1 Hz), 3.73 (2 tt, d,

J=10.1 Hz), 3.89 (3 if, s), 4.08 (1 H, do,, 4=13.6, 8.9 Hz), 4.38 (2

H s), 6.
(2 H d,
7.93(2 H,

54 (1 H d, 4=6.9 Hz), 7.08 (lidp.dd. J=.6.9, 2.3 Hz), 7.30
J=8,3 Hz), 7.35 7.39 (2 li, n%, 7.41 7.45 (1 H, in),

d,..1=8.7 Hz) 506([ M+Hp. ). l.i
distilled 0ff8 under rc)duced Igr[essureP )The residue was purified by column chromatography

(SNAP Cartridge KP-NH: 28 g, mobile phase: n-hexane/EtOAc = 100/0 to 85/15 (v/v)) to
yield 2-chloro-5-[(Z)-2-ethoxyethenyl ]pyrimidine (250 mg, colorless solid).

[0405] Cs,COs (975 mg) was added to a solution of the resulting 2-chloro-5-[(Z)-2-
ethoxyethenyl|pyrimidine (184 mg) and the compound (308 mg) prepared in Reference
Example P-Q3 in DMSO (4.0 mL), followed by stirring at room temperature for 12 hours and
then at an outside temperature of 85°C for 8 hours.  After cooling, CHCl3 and water were
added to the reaction solution, and then were separated between CHCl; and water. The
aqueous layer was extracted with CHCl3. The combined organic layer was washed with
water and brine and was concentrated under reduced pressure.  The residue was purified by
silica gel column chromatography (SNAP Cartridge HP-Sil: 25 g, mobile phase:
CHCl3/MeOH = 100/0 to 90/10 (v/v)) to yield 2-[1-{5-{(Z)-2-ethoxyethenyl]pyrimidin-2-yl}-
3-(4-fluoro-3-methoxyphenyl)-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-
yDacetamide (50 mg).

[0406] A solution of 4 mol/L hydrochloric acid in 1,4-dioxane (10 drops) was added to a
solution of the resulting 2-[1-{5-[(Z)-2-ethoxyethenyl[pyrimidin-2-y1}-3-(4-fluoro-3-
methoxyphenyl)-5-0xo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide

(50 mg) in a mixture of MeCN and H,O (10/1 (v/v)), followed by stirring at room
temperature for 12 hours.  After concentration, CHCl; and a saturated aqueous sodium
bicarbonate solution were added to the residue, and then were separated between CHCl; and
a saturated aqueous sodium bicarbonate solution. The aqueous layer was extracted with
CHCl3. The combined organic layer was sequentially washed with water and brine and was
dried over Na;S0y4.  The desiccant was removed by filtration.  The filtrate was
concentrated under reduced pressure to yield an aldehyde. NaBH,; was added to a solution
of the aldehyde in MeOH (5 mL), followed by stiiring at room temperature for 30 minutes.
A saturated aqueous sodium bicarbonate solution and CHCl; were added to the reaction
solution, and then were separated between a saturated aqueous sodium bicarbonate solution

and CHCl;. The aqueous layer was extracted with CHCls. The combined organic layer



Bd -1 ..),A. N101 0 'HNWR 3.54 (1 7.19 dd. Hz), (600 MHz,
Df 450-ds) 6 (ppm); 1.19(9 H, s), 3.13(4 H m 4=8.7 Hz), 3.30. 3.46(3
N m, 3.48 (2 H nm, 3.72 - 3.79 (2 H m, 3.81 (3 H s), 4.01 H,
in, 4=2.1 Hz), 434 (2 H s), 7.14 - 7.17 (1 H nm), -7.25(2 H m,
7.45 - 7.49 (1 H ), 7,92(1 H, J=81, 23§33 Hz), 7.95 (1 H, s), 7.99
(114, d, 4=8.3 8.40(1 H, d, J=2.1 Hz), 10.62(1 H, hr. s.)

495(1 5104wla-1'-5) s'equentijéllly washed with water and brine and was dried over Na;SO4.  The desiccant

was removed by filtration, and the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (SNAP Cartridge HP-Sil: 10 g,
mobile phase: CHCl3/MeOH = 100/0 to 90/10 (v/v)) to yield the title compound (70 mg, light
yellow solid).

'H-NMR (600 MHz, CDCl,) 8 (ppm); 1.18 (6H, m), 2.90 (2H, s), 3.88-3.93 (2H, m),
3.98 (34, d, J = 0.8 Hz), 4.03-4.15 (1H, m), 4.33 (2H, 5), 6.51-6.63 (1H, m), 7.14-7.23 (1H,
m), 7.36-7.47 (1H, m), 7.51-7.63 (1H, m), 8.74 (2H, s).

Synthesis of Reference Example P-U1: Tert-Butyl [2-(4-{3-(3-chlorophenyl)-5-
0x0-4-[2-0x0-2-(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol- 1-
yl}phenyl)ethyl]carbamate
[0407] [Formula 161]

0 -

[0408] A suspension of the compound (73 mg) prepared in Reference Example P-Q2, N-
BOC-2—(4-bromophenyl)-ethylamine (78 mg), copper iodide (47 mg), tripotassium phosphate
(105 mg), and trans-(1R,2R)-N,N'-bismethyl-1,2-cyclohexanediamine (0.039 mL) in 1,4~
dioxane (2 mL) was stirred in a nitrogen gas flow at an outside temperature of 100°C for 2
days. After cooling, 20% aqueous ammonia was added thereto, followed by extraction with
CHCl3. The organic layer was filtered through a phase separator, and the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (SNAP Cartridge HP-Sil: 10 g, mobile phase: CHCl;/McOH = 100/0 to
90/10 (v/v)) to yield the title compound (84 mg, colorless solid).

MS (ESI pos.) m/z: 536 ({M+Na]®).



r-Nirl i AOO hi (2 - 111.NWR 2.01 Hz), 4.08(2 Hz),

- 104 -

Synthesis of Example Aa-1: 2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-
yl)ethyljphenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide

[0409] [Formula 162]
H

[0410] A mixture of the compound (100 mg) prepared in Reference Example P-11,
morpholine (0.03 mL), N,N-diisopropylethylamine (0.35 mL), and MeCN (3.00 mL) was
stirred at an outside temperature of 80°C overnight.  After cooling, the solvent was distilled
off under reduced pressure. The residue was purified by column chromatography (SNAP
Cartridge HP-Sil: 10 g, mobile phase: CHCl3/MeOH = 98/2 to 85/15 (v/v); and SNAP
Cartridge KP-NH: 28 g, mobile phase: n-hexane/CHCl; = 80/20 to 0/100 (v/v)) and
preparative thin-layer chromatography (PTLC) (1.0 mm silica gel 60F,s4 plate, mobile phase:
EtOAc/MeOH = 95/5 (v/v)). The resulting crude product was washed with a solvent
mixture of EtOAc and n-hexane (EtOAc/n-hexane = 1/4 (v/v)) with stirring to yield the title
compound (70 mg, colorless solid).

MS (ESI pos.) m/z: 484 ([M+H]").

"H-NMR (600 MHz, CDCl5) & (ppm); 1.20 (6H, d, J = 6.4 Hz), 2.48-2.67 (6H, m),
2.80-2.88 (2H, m), 3.76 (4H, br. s.), 4.06-4.13 (1H, m), 4.36 (2H, s), 6.37-6.45 (1H, m), 7.31
(24, d, J = 8.3 Hz), 7.46-7.50 (1H, m), 7.51-7.55 (1H, m), 7.74-7.77 (1H, m), 7.85-7.88 (1H,
m), 7.94 (2H, d, ] = 8.7 Hz).

Synthesis of Example Aa-2:  2-[3-(3-Chlorophenyi)-1-{4-[2-(2-0xa-6-
azaspiro[3.3]hept-6-yl)ethyl]phenyl }-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-
yl)acetamide

[0411]



(600. Mz, DVB0-4) 6 IPPra 1:19 (9 It 9), - 2.07 (214, m), 2.18
-2.25 (2(1, m, 3.10 3.16 H, in), 3.22 - 3.39 (2 H m, 3.75(2 H, d,

J=.11,1 3.81(3 H, s), 3.97(2 H, d, 4=12.4 Hz), 4.03 H m,4. 34 (2
H s), 7.16(1 H, dd, .1=8,3, 2.1 7.19 - 7.24 (2 H, m, 7.47 (1 11, t,
4=8.1 Hz), 7.92 7.96 (2 Ft in), 7.96 61@0- (1 H, in), 8.46 - 8.51 (1
H 10.12(1 H, hr. s.) 521([ MHp.). [ 0423]

Synt hesi S{FB%mvﬁ?% e Ad-1: N Tert-Butyl-243-(3-chl orophenyl)-1-{442-
(mor phol i'n-4-y Ha yl ] phenyl | - 5- oxo- 1, 5-di hydro-4H 1, 2, 4-tri azol - 4-yl

] acet am de YN |

[0412] A suspension of the compound (150 mg) prepared in Reference Example P-J1, 2-
oxa-6-azaspiro[3.3]heptane oxalate (2:1) (157 mg), and acetic acid (0.1 mL) in CHCl; (3 mL)
was stirred at room temperature for a while, and then sodium triacetoxyborohydride (231 mg)
was added thereto, followed by stirring for 3 days. A saturated NaHCOj3 solution was added
to the reaction solution, followed by extraction with CHCl;. The organic layer was filtered
through a phase separator, and the solvent was distilled off under reduced pressure. The
residue was purified by preparative thin-layer chromatography (PTLC) (1.0 mm silica gel
60F3s4 plate, mobile phase: CHCl;/MeOH = 90/10 (v/v)) and column chromatography
(SNAP Cartridge KP-NH: 11 g, mobile phase: EtOAc/MeOI = 100/0 to 95/5 (v/v)). The
resulting crude product was washed with a solvent mixture of EtOAc and n-hexane
(EtOAc/n-hexane = 1/6 (v/v)) with stirring to yield the title compound (13 mg, colorless
solid).

MS (ESI pos.) m/z: 496 ([M+H]").

'H-NMR (600 MHz, CDCl3) § (ppm); 1.19 (6H, d, J = 6.9 Hz), 2.59-2.72 (4H, m),
3.36 (4H, br. s.), 4.06-4.13 (1H, m), 4.35 (2H, s), 4.74 (4H, s), 6.36-6.43 (1H, m), 7.23-7.29
(2H, m), 7.49 (1H, d, ] = 7.8 Hz), 7.51-7.54 (1H, m), 7.75 (1H, d, } = 9.2 Hz), 7.85-7.88 (1H,
m), 7.93 (2H, d, ] = 8.3 Hz).

Synthesis of Example Aa-3: 2-[3-(3-Chlorophenyl)-5-ox0-1-{4-[2-(piperidin-1-
yDethoxy|phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-yI]-N-(propan-2-yl)acetamide
[0413]



- 121 - [0424] [Formula 165] [0425] A mixture of the compound (36 ng)
prepared in Reference Exanple P-Pl, tertbutylamne (0.086 nL), HATU
(0.046 g), DIEA (0.028 nm.), and DMF (1 00 nL) was stirred at room
tenperature overnight. The m xture was separated between a saturated
aqueous sodi um bi carbonate solution (2010d) and ethyl acetate (20
m.), and the aqueous | ayer was extracted with ethyl acetate (20 nL x
3). The nganic | ayer was filtered through a phase
separator Fﬁ filtrate was concentratged_under reduced pressure.
s _

The residu me urifjed by silica gel cqgf

Cartridge HP* Jﬂfb, nobi | e phase: CH§

(v/iv)). The rpsultfng s@id was washed wi f hexane and was

collected by filtr tlgﬂto y| el d the title conpound (9 ng, colorless
N "TThz: 4987 ,3} 11-1- NMR

solid). Ms (EST pos
(600 Mz, CDCL3) 8 (ppmMN ) , 2.50-2.69 (6H n), 2.81-2.88
7 (2H s), 6.30-6.33 (1H m),

(2H, M, 473
745753(2H m, 7.73-7.76 (1H m), 7.81-7.83

- 04
7.27-7.31 (2
‘ °= (2H m . The follow ng conpounds were synthesi zed

(1H m, 7. 9
as in Exanp Exarrple Ad- 2:

oxo- (1350341%“ ewﬁ%reff 15 Sirtpn 270 st fepare bR PRt s BiaR L pa
et de MLIERL 6. 0E] RE60565EOPASAE SRR g s oo

E)BFS) r’r; m E%% ?@Hq}’ﬂyﬂé%ylghobsplém% 42 gy gnd, Jf%{;l QZ%L%@QQ 5&%%1’ 1{11%& 3?tr0§en

8.3 Hz), a&&ﬁh&e%@aﬂ gﬁsldmtemgﬁbr&@c(cﬁuﬂ & for)3 H(nﬁ% Q?Jz'ﬁkn %fro%?h t&é‘t‘ﬁ%ra?fﬁ

4.66-4.74 , [(.28-7

(7 1?9 T7T) é%%zrﬁ%h? ﬁﬁlrﬂéﬂnoﬂé’) 1-p7pc§1@me7etl§a%o( b6 ML), alsoffdton-#3. A by Aisopropyl

243- ( 3- Ch]idalﬁ@ﬁitﬁd?yalé nﬂiﬂ{u@ﬂl@((l B@ﬁﬂl)cdﬂdﬁnﬂheﬂyﬁﬂﬁ dlﬁﬂlﬁl%"@ﬂ)'lhig)%cre added thereto,
0x0-1, 5-di hydro-4H1, 2, 4-triazol -4-y1] - N-( 1- hydr oxy- 2- net hyl pr opan- 2-
ypac eta nfcdb\a(es;bmshem §atfammmtsREa‘ tempemarEnfipiEeioP8Mbuand After cooling, the

2- am no- 2- met hyl propan-1-ol) [0428] [Fornula 167] HQ0 [ 0429] MBS
(ESI po ssglvqﬂt was 51&11111(:{] wﬁﬁgn):ler reduced pressure. The residde NWR p(6ified Mrlzolumn
CDClI 3) 8 gz 6H, s), 2.49-2.56 (4H, m), 2.58-2.64 m,
2.81- 2 selr@rzl OgmthéSBTé\P(Qaqtrlde)% KP3Sii52% gHnobile phase: LIECMeO ~3%/2 RHD5/5
s), 657??0{‘ r’q727731 (2H, nm), 7.46-7.50 (1H, rTf')

7. 51- 7. 5&/V1n, Thy Tesyltigg cinde produgt Wy wasﬁwﬁswwa S)in(ﬂiPFIXtHieo Ft@dcang JPE
(2H m

bT5 (3 AROASHRER LTS pimingite viekt the iglecAyPRIAHGPImS, colorles solid)

(())é;n%hgs:jlsh¥(rj(r)ﬁsg§§hj .grg%.'f@é?ﬂMﬁH}'%.] N-cycl obut yl acet am de

'"H-NMR (600 MHz, CDCls) § (ppm); 1.20 (6H, d, J = 6.4 Hz), 1.43-1.50 (2H, m),

1.60-1.68 (4H, m), 2.46-2.61 (4H, m), 2.77-2.86 (2H, m), 4.06-4.19 (3H, m), 4.35 (2H, s),
6.44-6.49 (1H, m), 6.97-7.01 (2H, m), 7.46-7.54 (2H, m), 7.74-7.77 (1H, m), 7.85-7.91 (3H,
m).

The following compounds were synthesized as in Example Aa-1:

Example Aa-4: 2-[3-(3-Chlorophenyl)-1-{4-{2-(4-hydroxypiperidin-1-
yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-I1 and piperidin-4-ol),

Example Aa-5: 2-[3-(3-Chlorophenyl)-1-{4-[2-(3-hydroxypiperidin-1-



- 123 - Exanple P-PT and cycl obut anam ne) [0430] [Fornula 168] screN
sco O Ne [0431] M5 (EST pos.) mz: 496 ([ M+Hr). "H NMR (600
MHz, CDC13) 8 (ppm); 1.65-2.02 (4H, m, 2.31-2.40 (2H, m, 2.50- 2.57
(411, m, 2.59-2.64 (2H, m, 2.81-2.87 (2H, m, 3.75 (4E1, t, J = 4.6
Hz), 3.98-4.43 (311, m, 6.87 (111, d,-30% 7.3 Hz), 7.28-7.32 (2H,

m, 7.45-7.54 (2H, m), 7.71-7.76 (111, m), 7.84- 7.86 (111, m,

243 (5. onl SApipttbal)-Siores RS R P T 2 Yok iy g 2 acetamide
0x0- 1. 5~ chyls Skiln sl ERBAbI: 4ol ] 30y - ypacet ari de

(Synthesis“from Reference Exanp oxetfané- 3-am ne) [0432]

F la 169 6 )9Sr4) (2R E, .
TEVR (600 M EOE B (oo ChoRg ot T Gyl

, 2.81- T1he L5} -AH-1.3 4%z Q-4 N- 56
i 1 R e gy - 2 A R ol S e
7.29- 7. 33Syathesisirom/ReéreficdBxdnipde Prjl,and pyirolid®@E3-68H, M), 7.69- 7.72
(1E1, m), 7.82-7.85 (1H, n), 7.89-7.93 (2H, n). Exanple Ad-6: 2-

[343- Chl or ophdEraipld Ag-7442-[BrBF@ilotaphertd Y1 Y et{b-[¢!(hphenytdth Bpyrrolilid1-

0x0- 1, 5- diljeytl iphayl)-520x0- 1,5 iddwdro-4Hyl 2.4 Mriazo) - pip b (propaat hyDaeetnaitt de
(Synthesis from Reference Exanpl e P-P1 and 1-cycl opropyl met hanam ne)

[ 0434] [ KSyrhesss TFow|Refeens) ExampleBall pod pyrrafidin-3agion¢thanet); ) .

1H NVR (600 MHz, CDC13) B (p n)}; Q.20-0.25 (2H, nm, 0.50-0.55 (211,

M, 0.94- 1.01 Exempledia-8y. %dgz(. hlpropheny))-1-4448-(3-hgdroxp-Baazahicyclo[3.2.1]oct-
44 1) Eo ey ek Sitfang FE L Ay trinsiigt yEAS ropm A ceripmide

% >5 le(Sy@%%sgqrén?iBgef%gg&%x%mp@ p-1f 2883 2 S ciddts I octhnay - 90 (2H
213- ( 3- Chl . -1 6413- hol i n- 4. |4 ph 11-.5-

oxo- 1. 5 i hydr AP B BT TR ey T O P S - et
de (Synt 5}%%@]&&@}5%%6%%&@%%3,fa-%az%ﬂq-;lﬂ:N%PﬂyaH%-}l)Jc%ﬁﬁAe

[ Formul a
(Synthesis from Reference Example P-I1 and 8-oxa-3-azabicyclo[3.2.1]octane),

Example Aa-10: 2-[3-(3-Chlorophenyl)-1-{4-[2-(3-0xa-8-azabicyclof3.2.1]oct-8-
ylethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-I1 and 3-oxa-8-azabicyclo[3.2.1]octane),

Example Aa-11: 2-[3-(3-Chlorophenyl)-5-0x0-1-{4-[2-(piperidin-1-
ylethyl[phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide (Synthesis
from Reference Example P-I1 and piperidine),

Example Aa-12: 2-[3-(3-Chlorophenyl)-1-(4-{2-[(2-
hydroxyethyl)aminolethyl}phenyl)-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-
yl)acetamide (Synthesis from Reference Example P-I1 and 2-aminoethanol),

Example Aa-13: 2-[3-(3-Chlorophenyl)-1-{4-[2-(1,4-oxazepan-4-
yDethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-I1 and 1,4-oxazepam),

Example Ab-1:  2-[3-(3-Chlorophenyl)-5-ox0-1-{5-[2-(piperidin-1-

ylethyl|pyridin-2-yi}-1,5-dihydro-4H-1,2,4-triazol-4-yl}-N-(propan-2-yl)acetamide



d [0437] MBS (ESI pos.) mz: 500 ([M-Hr). 11- 1- NMR
(600 MHz, DMBO-d5) 5 (ppm); 0.97 (3H, d, J = 6.6 Hz), 2.40-2.46 (4H,
m, 2.51-2.55 (2H, n), 2.74-2.80 (2H, m, 3.16-3.22 (1H m,
3.26-3.31 (1H m), 3.54-3.61 (4H, m), 3.67-3.76 (1H ), 4.42 (2H
s), 4.71 (1H, t, J = 5.6 Hz), 7.32- 7 391G8H, ), 7.55- 7.61 (1H, m,
7.63-7.69 (2H, n), 7.71-7.75 (1H, m). 7.83-7.89 (2H ), 8.17 (1H d,

J = - 128ynthBsid £8) Ref E§M 'PGB' {%}s@sgg'e Ad- 7
243- (3-Ch orrlopsﬁenyl) ieieélc?l 5or -442- a?‘ngjf% ol 1 n4- ypet hyl ] phenyl | - 5- ox

0- 1, 5- di hydr o- 4g%atamde AbLT:i N2 .
[ Formul a )1/72] N O 6[0439%F3n(3§1€%}|%ﬁﬂ§8g§25 gggn Z%I%v&agﬁ;slﬁmggﬁtg&ﬂéﬁﬂmz

the conpodpg-dx801 H@ﬂhsﬂfr@nﬂr ed 4Ltﬁa£iﬂf4ey1 epr ADyB aBetsRide ROJRAGNCHom
Exanple P-R1-1 (82 ng), copper iodide tri'pot assi um phosphat e
(115 ny) Redadnta Exsngld Ry BRnd Mosphdlinset hyl 2 cycl ohexanedi am ne
(0.04 nmL) in 1,4-dioxane (4 nL) was stirred at an outside tenperature
of 80C for 2 dd@@npﬁ £br3: ¢ 6b[3-(3gChi2fthenyl p 0{S-[@AiTBIRG ez eyeem - Agll)extly] | pyridin-
thereto, followed by extraction with tol uene (containing 10% Et OAc) .
The or gadr¥ H3agea-titedihpiin d-o:2et-tridacisbs] - Nifpropesed mnttamids (Senthowfrby:
filtration, and the filtrate was concentrated under reduced pressure.
The resi disderres Brannle Bd31pd di4-9%agepad), col urm chr omat ogr aphy ( SNAP
Cartridge KP- Nii‘f‘l{“i% g,, nobi | eo(%hase n- hexane/ CHC13 = 80/ 20 to 0/ 100
(v/iv)). The re AR oeEoreRbensd)- h{ﬁr{%(-’%sbdriwémfi maiatcmﬁl@[?’ 2.1]oct-

1t att enidIrgrd e e ConputRa . f ooty S Gt yDaceramide
an br Qe G TARI  30d siibistaony 11§°t?a—5'§§%}4, e
7 2177 32" (11 el R L AN hagi, ok B et o L.
(1H d, j}l)e't ”?}]ﬁyr!i'(?i}x-a {lk/{?ﬁogo -$8. c(ﬂ%%’éo? 153 1§ Bfiabdith- Hgs : rr%)ga]négﬁbééetarhﬁ

(ESI pos’) | owi’ng conpou esized

as i n Exgspitiesidron R%&sﬁ@ﬁﬂe@xﬁﬂr[ﬁe P-13 and 3-oxa-8- azablcycIOE.Z.l]octanc)

243- (3- Chl orophenyl) - 1-{3-fl uoro-412-( 3- oxa- 8-

azabi cycl o[ 3. 2Edjaple-Ae-y:1) 2Uby3JqpaoytdnyD-Dgr-1.{8- [Ql(Eifo1@m4i‘-|' 1,2,4-tr

i azol -4-yli-N-(propan2-yl)acetam de (Synthesis from Réference Exarrpl e

P- Q2 andylReh gl gyrivin-Bxd byl e d iy &b~ &) -1,2,4-triazol- BAPFNH@roddn - yl)acetamide

243- ( 3- Chl or ophenyl) - 1- { 3- net hoxy- 442 (nor phol i n- 4-

ypet hyl ]{ﬂwﬁw&m-fmi@@fcle@edimmiafﬂ%ﬁmmpdrqdmc)azol 4-y1] - N- ( propan- 2-

ypacet am de (Synthesis from Reference Exanple P-@Q@ and Reference
Exanpl e P- R2- 1Example Ac-2: EX&,E%{%CA&JIQ@}enyl) 1- {6 [2 (morpholin-4-yl)ethyl|pyridin-3-

243- ( 3- aor oph -1- 13- net hoxy-442- (3

22abi oy oo 0Re Ty oy T iy e T S-(B0pan-25ese guids. (yathesis o

riazol eta nt he from Ref erence Exanple

ARG MAERT SR Bt ?@Wgﬁne) e arpl o Ad- 11 i

213-(3-Chloro 2- r |in-4- T

yCet Elyl ] phenyﬁ?-- -%)%%l% SJ”L"uﬁ{/QIr rééfiené’ﬁ%qw? -27 32PN b opan- 2-

E)Fzg(r:rg} 2%9@1@@5%?31' 5-d @FH Eﬁfleag qg%oﬁaﬁ? Ne(prop(g% # Hace?amldc @ynthesm

2- [ 3- ( 3- feith WPRBRAYEA ardpid P- E%Q?gﬁén&%%)(mrphm I n-4-

ypet hyl i phenyl}-5-oxo- 1, 5- di hyd 4H 172, 4-triazol - 4-y1] - N- (pr opan- 2-
t d f . f

sé)rzgcr:rgl gmp_ ;4( %/ﬁﬂﬂ@!sa A ozrr[ eﬁf&ﬁﬂ%%pfﬁﬁ?ﬂn £4-F2-G@RopneliRe 28R Phenyl} -5-

213- ( 3- Ghoor,phtemlyd iHL1 {2411t2ra(:c510¢ phol-ipro ?'nﬁ@d@a&hidﬁ liepidsis from Reference

5-o0x0-1, 5-di hydro-4H1, 2, 4-tri azol -4-yl] - N- (propan- 2-yCacet am de

(Synt hesli}sarﬁpi@mlszaﬁémmlplmlﬁx}arrpl e P-Q2 and Reference Exanple P-S1),

Exanpl e Ad- 14:

2- [ 3- ( 3- Chl or dpteermjd Fadl: { 2-[324(Buowed-Bretwalyploopgl)ef-8x 2 1 Kpe@t(pHeridin-1-

yl)ethyl]phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide (Synthesis

from Reference Example P-16 and piperidine),



- 127 - (Synthesis from Reference Exanple P-Ql and

412- (4- br onophenypet hyl ] nor phol i ne), Exanpl e Bd- 3:

N-Tert - But y1-243- ( 3- net hoxyphenyl) - 1-{412- ( 3- oxa- 8-

azabi cycl o[ 3. 2. 1] oct - 8- yppropyl ] phenyl | -5-0x0-1, 5-di hydro-4H1, 2, 4-tr
i azol -4-yl |l acetam de (Synthesis from Ref@rence Exanple P-04 and

Ref erence Exanpl e P-R5-2), Exanpl e Bd- 4:

gl-z;-grr Lygrg{% g% @%&%?)ﬁp@e@yﬁﬁyr I%ﬁ%&fﬁg&%ﬁ@ £)4 Ez gn%rpgolén ro-4H 1
2, 4-tri g hé’ﬂ)llf-@f‘éx%m st%lﬁy%mhﬁeﬁ,z,a thaiamp;gjjw; @?5&115%.?{59&?3&94

and Ref er enc

213- (4- Fl(SpitResds ﬁ&hh@ﬁﬂ@h@mﬂa)mpﬁe ?%%nﬁ%cﬁmﬂﬁm)
azabi cycl o] 3. 2. 1] oct - 8-yl ) propyl | pheny11- 5- oxo- 1, 5- di hydr o- 4H 1, 2, 4-t

riazol - 4-yl | - NBxaopdn€2-3y | peqt Huste- ?(lﬁﬂhbiaﬁﬂ‘leﬁylﬁflogﬁe(ﬁﬁﬁﬂ@@ -8-
Exanpl e P-03 and Reference Exanple P-R5-2)

243- (4- FlapanoycB[deX Hoxty®hhetifl] plieny B12 034 xdihBdro-4H-1,2,4-triazol-4-yl]-N-(propan-
azabi cycl of 3. 2. 1] oct - 8- yOpr opyl | pyri di n- 2-y11-5- oxo- 1 5-di hydro-4H 1,

2, 4- t r i aZefDagetpmilidNSynthesin fony Rifavetra Kk deple By deiss- szaibrcgnio[&ﬁ e]cﬁmles -ol),
Exarrpl e P-B and Reference Exanple P-R6-2), Exanpl e Cd-4

243- (4- Fl uor o- @xmpk&qfﬂhea;[&(&f@m{n(sﬁnméommnﬂéﬂaﬂ -f2-(B-oxa-3-
yHmet hyl ] phenyl | - 5- ox hydro-4H-1, 2, 4-triazol - 4- A-N-(propan-2-y
Oacet am aéabecsy}ﬂ[%sldgctf%laqthzélﬂréwew&é 3Gt Eh plro ik, 4-triazol-4-yl]-N-(propan-

213- (o- DR %ﬁgeoésﬁﬁ%@%}m%e%ﬁ%%% %%ﬁér?.enm@ndlsoxaixa”p'e Ja- 1
Cacer ant AP VP h RO IFom Ret er ence Exampl e LGB and - LT
3152 (6. ot owrBEMMk R | R RARRRE R AR yphonyl)-1 AT A%

a0l Akt ated A IERITRUO B e S BVt I Bt

P- 6 and) Behedantr é%ﬁt%l@ff&ﬁlﬁiﬁf&)ﬁn(ﬁ Example -fhl% a‘hg%"ﬂxtasﬂ of 1H NWR and
M5 of Exanpl es Ad- 0 Ad-16, la-1 to Cd-4, Ja-1,

and Ja- 2aabiyslo\.1]dttaell es 2-1 to 2- 3 [0440] - 128 - [Tabl e 2-1]
Exanpl e Structure 1H NVMR M5 (ESI pos.) raz Ad-8 CI O
Example Cb-1: 2-[3-(4-Fluoro-3-methoxyphenyl)-5-0xo-1-{5-[2-(piperidin-1-

yDethyl]pyridin-2-yl}-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-17 and piperidine),

Example Cb-2:  2-[3-(4-Fluoro-3-methoxyphenyl)-1-{5-[2-(morpholin-4-
yl)ethyllpyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-17 and morpholine),

Example Cb-3: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{5-[2-(1,4-0xazepan-4-
ylethyllpyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-17 and 1,4-0xazepam),

Example Cb-4: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{5-[2-(3-hydroxy-8-
azabicyclo{3.2.1]oct-8-yl)ethyl|pyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-
(propan-2-yl)acetamide (Synthesis from Reference Example P-17 and 8-
azabicyclo[3.2.1]octan-3-ol),

Example Cb-5: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{5-[2-(3-0xa-8-



41/ - 1H NWR (600 MHz, COC13) 5 (ppm); 1.19(6 41 d, .1=6.6 Hz), 145 -
1.94 (4 H m, 2.51 (2 H t, J=7.6 H), 2.82 (2 H |, 4=7.6 Hz), 3.09
(2 H hr. s.), 3.52 (2 H d, J=9.5 Hz), 3.71 (2 ti, d, J=10.3 Hz),
4.09(1 H, dqg, .1st 3.9, 68Hz) 434(2 41's), 6.28(1 H, d, J=6.5
Hz), 728 7.33 (1L H, 1), 7.46. 50 (11¥-it), 7.51- 7.54(1 H, in),
7.73 .7.79 (3 H m, 7.84(1 H, ,417Hz)528(116+W Ad-9 H

Cl 40 0 az I -
040,05 izﬂzaé%céd{?f? H@@QSNUéthggﬁﬁxcﬁh ﬁyl%@@o 151d1143%ir6 G4 2d¢ t flaz@l 4351 -N

Hz), 3. 8Qp1(o§aﬂrl,2$)l)acétaﬁﬁde (Synfi@sic Iroth RERfende B4arkiglkd- I’ﬁf)nd 3‘30%81 H d,
J=6.6 Hz), 721 (1 H d, 4=7.8 Hz), 7.46 - 740 (1 H m, 741 -7.55 (2
H i n) Azabhickclo[Bl2. Opctdnd), Hz) , 7.75 (1 H dt .1=7.5,1.4 Hz/ 7.85(1 H,
4 J=1.7 Hz) \ |/ 514(M40+).

Example Da-1:  2-[3-(3-Chloro-4-flucrophenyl)-5-0x0-1-{4-[2-(piperidin-1-
yl)ethyl]phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis
from Reference Example P-18 and piperidine),

Example Da-2: 2-[3-(3-Chloro-4-fluorophenyl)-1-{4-[2-(morphotin-4-
yDethyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-18 and morpholine),

Example Da-3:  2-[3-(3-Chloro-4-fluorophenyl)-1-{4-[2-(2-0xa-6-
azaspiro[3.3]hept-6-yl)ethyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-
yl)acetamide (Synthesis from Reference Example P-I8 and 2-oxa-6-azaspiro[3.3]heptane),

Example Da-4: 2-[3-(3-Chloro-4-fluorophenyl)-1-{4-[2-(1,4-0xazepan-4-
yl)ethyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-I8 and 1,4-oxazepam),

Example Da-5:  2-[3-(3-Chloro-4-fluorophenyl)-1-{4-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-yl)ethyl|phenyl}-5-0xo0-1,5-dihydro-4H-1,2,4-triazo}-4-yl}-N-(propan-
2-yl)acetamide (Synthesis from Reference Example P-I8 and 3-oxa-8-
azabicyclo[3.2.1}octane),

Example Da-6:  2-[3-(3-Chloro-4-fluorophenyl)-1-{4-[2-(3-hydroxy-8-
azabicyclo[3.2.1]oct-8-yl)ethyl|phenyl}-5-0xo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-
2-yl)acetamide (Synthesis from Reference Example P-I8 and 8-azabicyclo[3.2.1]octan-3-ol),

Example Db-1:  2-[3-(3-Chloro-4-fluorophenyl)-5-0xo-1-{5-[2-(piperidin-1-
yl)ethyl]pyridin-2-yl}-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-I9 and piperidine),

Example Db-2:  2-[3-(3-Chloro-4-fluorophenyl)-1-{5-[2-(morpholin-4-
yl)ethyl]pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide

(Synthesis from Reference Example P-I19 and morpholine),



Ad-10 CI

- 111 -

Example Db-3:  2-[3-(3-Chloro-4-fluorophenyl)-1-{5-[2-(2-0xa-6-
azaspiro[3.3}hept-6-yl)ethyl[pyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-
(propan-2-yl)acetamide (Synthesis from Reference Example P-I9 and 2-oxa-6-
azaspiro[3.3}heptane),

Example Db-4:  2-[3-(3-Chloro-4-fluorophenyl}-1-{5-[2~(3-0xa-8-
azabicyclo[3.2.1]oct-8-yl)ethyl]pyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-
(propan-2-yl}acetamide (Synthesis from Reference Example P-19 and 3-0xa-8-
azabicyclo[3.2.1]octane),

Example Db-5:  2-[3-(3-Chloro-4-fluorophenyl)-1-{5-[2-(3-hydrox y-8-
ézabicyclo[3.2.1]oct-8—yl)ethyl]pyridin-Z-yl}-S—OXO-1,5-dihydro-4H-1,2,4-triazol—4-yl]-N -
(propan-2-yl)acetamide (Synthesis from Reference Example P-19 and 8-
azabicyclo{3.2.1]octan-3-0l),

Example Ea-1: 2-[3-(3-Cyanophenyl)-5-ox0-1-{4-[2-(piperidin-1-
yl)ethyl]phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis
from Reference Example P-12 and piperidine),

Example Ea-2:  2-[3-(3-Cyanophenyl)-1-{4-[2-(morpholin-4-yl)ethyl|phenyl }-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from Reference
Example P-12 and morpholine),

Example Ea-3:  2-[3-(3-Cyanophenyl)-1-{4-[2-(2-0xa-6-azaspiro[3.3]hept-6-
yl)ethyl]phenyl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-12 and 2-oxa-6-azaspiro[3.3|heptane)

Example Ad-17: N-Tert-Butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(morpholin-4-
yl)ethyl]pyridin-2-yl}-5-o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yljacetamide (Synthesis from
Reference Example P-110 and morpholine),

Example Ad-18: N-Tert-Butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-yl)ethyl[pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-
yljacetamide (Synthesis from Reference Example P-110 and 3-oxa-8-

azabicyclo[3.2.1]octane),



11-1NVR (800 MHz, CDCI3) 5 (ppm) ; 1.19 (6 H, d, 4=6.6 Hz), 1.83-
1.95 (4 H, r0), 2.45 - 2.51 (2 H m, 2.77 .2.84 (2 H m, 3.13 (214,
hr. s.), 3.53 (2 H, d, J=9.9 FE) 3.75 (2 H d, J=10.3 liz), 3.89 (3
H s), 4.09(1 H dqg, ,1=13.4, 6.7 Hz), 4.34(2 H, s), 6.34(1 H, d,
.1=6.6 Hz). 7.22 (1 H <, J=8.3 Hz), 71¥5~7.80(1 H, m, 740 - 7.55
(2 H m, 7.67(1 H s), 7. 75(1 H d, 4=7.8 Hz), 7.85 (1 H, s)

540([5141411. . 1rQ . .
( 606 [ vy CDC% ,ijamp(leb ga 3: ; 1 1@%@%0}(3&@6&%&-& &52\(320}:5&28 zz;flyllc i cﬂ‘@@ 1)’|oct -8

i 8191 24@?)3(1‘%:1'-]11&1[91} )5201%21 5@2 Zi('Ho"—4H5-1 2'1)tr1a%1744£11 Nﬂ(prépaanﬁll)gcéf?iﬁlde
- , In S .
7.14 (2 KSyithgsis fFohReferén&BEfanpie PHS)and B- 65@ &izdﬁlcydro[.%g 1Toc5dne} 4 HZ)

7.85 (111, t J=1.9 Hz) 502(0, 3819.
Example Bd-1: N-Tert-Butyl-2-[3-(3-methoxyphenyl)-1-{5-[2-(morpholin-4-

ylethyl]pyridin-2-yl}-5-o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl Jacetamide (Synthesis from
Reference Example P-111 and morpholine), and

Example Bd-2: N-Tert-Butyl-2-[3-(3-methoxyphenyl)-1-{5-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-yhethyl|pyridin-2-y1}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-
yi]acetamide (Synthesis from Reference Example P-I11 and 3-oxa-8-
azabicyclo[3.2.1]octane).

The resuits of "H-NMR and MS of Examples Aa-4 to Aa-13, Ab-1 to Ab-5, Ac-1 to
Ac-2, Ba-1 to Ba-2, Ca-1 to Ca-5, Cb-1 to Cb-5, Da-1 to Da-6, Db-1 to Db-5, Ea-1 to Ea-3,
Ad-17, Ad-18, Ba-3, Bd-1, and Bd-2 are shown in Tables 1-1 to 1-8.
[0415]
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-113-

Strueture

HiMR

MS (ESI pos.}
miz

;"( \!O~OH
cl =y g C

"H-NWR {800 MHz, GDCL) 3 (ppm) ; 1,18 5 H, d,
J=8.4 Hz), 1.35 - 1.44 (1 H, m), 1.60 - 1.70 (2 H, m),
1,89 -2.00 (2 H, m), 2.8 - 2,31 (2 H, m}, 2.57 - 2.68
(2 H, ro), 2.78 - 2.94 (4 H, m), 3.68 - .79 {1 H, m)},
4.0 = 4.13 (1 H, m), 4.36 (2 H, 5), 6.38-£.46 (1 H,
), 7.30 (2 B, d, J=B.3 Hz), 7.45 - 7.50 {1 H, m}, 7.50
- 7.54 (1 H, m}, 7.76 (1 H, d, J=7.8 Hz), 7.85 - T.86 1
H, m}, .94 (2 H, d, J=8.3 Hz),

AGEHMH]')

CH

*H.NMR (600 MHz, CDCL) & (ppm) ; 1.20 {64, 4,
J=6.9 Hz), 1.50 - 1.68 {4 H, m}, 1.80 - 1,92 {1 H, m),
2.3 - 272 (6 H,m), 2,80 - 2.39 (2 Y, m}, 3.83 - 3.91
{1 H,m}, 4.06-4.13 (1 H,m), 4.36 (2 H, 5), 6.38 -
8.46 (1H, 0}, 7,23 (2 ¥, d, J=8.3 Hz), 7.46- 7.50 (1
H,m), 7.51-7.54 (1 H,m}, 7.76 {1 H, d, J=7.8 Hz),
7.86 - 7.8 (1 H, m), 7.94 (2 H, ¢, J=8.7 Hz).

498(M+H]')

OH

"H-NYIR {500 MHz, CDCly) & {ppm} ; 1.18 (6 H, d,
J=0.8 Hz), 1.75- 1.82 (1 B, m}, 2.18- 2,25 {1 H, m),
2.34 - 241 [1 H, m), 2.57 - 2.62 (1 H, m), 2.73 - 2.82
(3 H, m), 2.84 - 2.80 {2 H, m}, 2.87 - 3.02 (1 H, m),
4.06 - 413 (1 H, m}, 4,34 - 4.40 {3 H, m), 5.40 - 6.45

7.51 « .54 (1 H,m), .76 (1 H, d, J=7.8 Hz), 7.86 {1
H, t J=1.8 Hz}, 7.92 (2 H, d, J=8,7 Hz).

(14, m}, 7.31 (2 H, d, J=6.7 Hz), 746 7.50 (1 H, m), 1.

4a4({M+HT)

[*H-NMR (600 MHz, CDGl) & (ppm) 5 1.18 (8 H, ¢,
F=6.9 Hz), 1.74 - 1,82 {1 H, m), 2.02 - 212 (1 H, m),
2.40 ~ 247 (1 H, m), 2.66 - 3.07 (8 H, m), 3.58 {1 H,
dd, J=10.%, 6.5 Hz), 3.71 (1 H, dd, J=10.3, 4.4 Hyj,
4.05 - 413 (1 H, m), 4,35 (2 4, 5}, 641 - 646 (1 H,
m), 7.30 (2 H, d, J=8.7 Hz}, 7.46 - 7.54 (2 H, m), 7.78
{1H, o, 1=7.8 Hz}, 7.85- 7.87 (1 H, m), 7.95 (2 H, d,
J=8,3 Hz).

ABB{[MHH])

"H.NMIR (500 MHz, COGL) & (ppm) ; 118 {54, 4,
J=6.9 Hz), 1.24 - 1.33 (2 H, m), 1.67 - 1.76 (2 H, m),
1.83-2.03(2 H,m), 2.09-2.24 (3H, m), 2.60-275
(2 H, m), 2.82 - 2.98 {2 H, m), 3.26 - 3.41 (2 H, m},
4.05~4.13{2H,m), 4.35(2H,3),6.39-6.44 (1 H,
m), 7.26 - 7.34 (2 H, m}, 7.45 - 7.50 (1 H, m), 7.50 -
7.54 (1 H,m), 7.72- 777 (1 K, m}, 7.85 {1 H, t, J=1.8
Hz}, 7,80 7.85 {2 H, m}.

524{(M+H)'}

/-- \J=5.6
[Table 1-1]
Example
e
0O
Aa-4
Y
0O
Aa-5
T
f 0
Aa-6 N’{
a 1/
Y
0
Aa-7 t‘/(N
c1\©)*‘:\"
R_o
Ty
Aa-8
O
e
0O
o T

) ,h;Q—/ﬂ//\\go
Cl ]

"H-NIR (00 MHz, CDCL) & (ppr) ; 119 (6 H, d,
=68 Hz), 1.80 - 1.91 (4 H, ), 2.34 - 2.38 (2 H, m),
2.56 (2 H, 1, J=7.5 Hz), 2.50 - 2.64 (2 H, m}, .75 (2 H,
t, J=7.6 He), 4.05 - 412 (1 H, m), 4.26 - 4,30 {2 H, m},
4.35 {2 H, 5), 640 -6.45 (1 H,m), 7.30 (2 H, o, J=8.3
Hz), 745 - 2.53 (2 H, m), 7.74 - 7.77 [4 H, m}, 7.85 -
7.87 (1 H.m}, 7.89 - 7.94 (2 H, m),

SAG{M+H]'}




0 rid\/4.06 141.7(MR (500 MHz, COC13) 6 (ppm) ; 1.18 (641, d,

Hz), 2.53(4 H, hr. s.), 2.59 -2.65 (2 H, m, 2.82 2.87 (2 H a), 3.72
-3.78 (4 H, in), 3.86 (3 H s), ~4.12 (1 H ), 4.36(2 H, s),
6.70(1 H, d, J=6.6 Hz), 6.89 - 6.92 (2 H n), 7.34 (1 H d, .1=8.7

Hz), 7,43 7.51 (2 H, n), 7.76 (1 H di 174 1.4 Hz), 7.87 (1 t,

J=1.7 Hz) 41, 514((MH).1), B 0
[0416] [Table 1-2]

Az-10

"H-NMR (600 MHz, EDCL) 5 (ppen) : 1.8 (6 B, d,
J=6.4 Hz), 1.85 <1.94 {4 H, m}, 2.48 « 2.56 {2 H, ra),
2.77+2.84 {2 K, m), .05 - 3.12 {2 H, m), 3.48 - 3.68
12 W, m), 3.80 - 3.77 (2 H, m), 4.64 - 4,43 (1 H, m),
4,35 (2 H, s), B.AS [1H, d, J=T.3 Hz), 7.28 - 7,33 (2 H,
m}, 7.44 - 7.54 (ZH, m), 7.75 {1 H, d, Jo7.8 Hp), 7.85
(4 H,<), 7.80-7.95 (2 H, m).

S10([M+H")

Aa-1l

"H NMR (600 MHz, DMS0-ty) & {npm} ; 1.00 {6 H, d,
J=0.9 Hz), 1.34 - 1,42 (2 H, m}, 1.46 - .52 (4 B, ms),
2,39 {4 H, d, J=1.4 Hz), 244 - 2.52 (2 ¥, m), 2.74 -
2,77 (2K, m), 3.74-3.22 {1 H,m), 436 2 H, 5), 7.34
(2H, d, J=B.7 Hz), 7.56 - 7.61 (1 B, m}, 7.63 - 7.88 {2
H, m), 7.73 {1H, 3), 7.86 (2 H, d, J=6.3 Hz}, 8.21 [1 H,
d, J=7.8 Ha),

AB2{[M+HT")

Aa-12

Cl

"H-NMR (600 MHz, GDCT) B {ppm) ; 118 (6 H, d,
J=6.4 Hz), 2,76 - 2.66 {4 H, m}, 2.88 - 2.85 {2 H, m),
3.60 « 3.64 (2 H,m), 4.05 - 4,13 {1 H, m}4.35 (ZH, s},
6.43 {1 H, d, J=8,3 Ha), 7.20 (2 H, d, J=8.7 Hz), 7.45 -
7.54 (2 H, m), 7,75 (1 H, ot, J=7.8, 1.4 Hz), 7.85 {1 H,
t, J=1.8 Ha), 7.9 - 796 (2 H, m}

A5B{M+H]")

Awl3

Cl

*H-NMR (600 MHz, CDEI5} & fppm ; 1.20 {6 H, d,
J=6.4 Hz}, 1.90+1.96 {2 H, m), 2.76 - 2,86 (8 4, m),
3.74-3.78 (2 H, m}, 3.82 (2 H, 1, J=6.0 Hz), 4.06 -
413 {1 H, m}, 4,36 (2 H, 5), 636 -6.45 {1 H, m), 7.30
(2 H, d, J=0.7 Hz}, 7.46-7.51 (1 B, m), 7.51 - 7.54 1
H,m), 7.74 - 7.75 {1 H, m}, 7.85 - 7.88 (1 H, m}, 7.33
{2 H, g, J=8.3 Hz)

48{{M+H]")

"H-NMR {500 MHz, CEICly] & {ppm) ; 117 (6 M, d,
J=6.9 Hz}, 144 (2 H, br. 5.}, 1.57 - 1.61 (§ K, m), 2.45
(4H, br.5.), 251 - 2,58 (2 H, m), 2.78 - 2.86 (2 H, m},
4.04 - 4,12 (1 H, m), 4.34 (2 H, 53, 6.31 (1 H, d, J=7.3
Hz), 7.41-7.47 (1 H,m), 7.47 -7.52 {1 H, m), 7.66 {1
H, dd, J=0.3,2.3 Hz), 7.74 - 7.76 (1 H, m), 7.86 {1 H,
t, J=1.6 Hz), 8.02 {1 H, 0, J=8.3 Hz), BA3{1 B, d,
J=2.3 Hz}

AB3{[M+H]"}

Ab-2

cl

"H-NMR (690 MHz, COCLs) 3 {ppm) ; 1,18 (5 H, o,
J=8.9 Hz}, 2.62 (4 B, br. 5.), 2.61 {2 H, £, J=7.6 Hz),
2.84 [2 H, t, J=7.8 Fz), 3.73 (4 B, t, J=4.6 Hz), 4.05 -
4.15 41 H,m), 4.36 (2 H, s), 6.28 (1 H, d, J=7.3 Hz},
7.44 - 748 (1 H, 1o}, 7.50 - 7,53 (1 H, m), 770 (1 H,
dd, J=8.3, .3 Hz}, 7.75 {1H, d, J=7.8 Hz), 7.88 {1 H,
t, J=1.6 Hz), 8,05 (1 H, d, J=8.2 Hz), 8.45 1 H, d,
21,8 Hz)

485(fM+H]'"}




\ <Ad-13 Hdills " HNMVR (600
H d, =6.6 Hz), 1.19 (OH 31, J=6.6 Hz),
2.58. 2,66(4 H m,

3.73(4 H, t 4=4.3 z), 4.05 - 4.13 (1 It,
d, Hz), 7.24 - 7.28 (2 H, in),

7.75 (1 H, dt, 4=7.7, 1.3 Hz),
4=8. 7 Hz)[0417LGT4BR KHIB([ mHKii i

7.86 H,

2.75 -2.82(1 H, ), 3.

745- 7.491%34 H m),
t,
/\4134,L3 0 in),

MHz, CDCI3) 5 (ppm)

2.46(1 H, dcl,
01 (1 H do,
n, 4.35(2 H, a),

4=1.7 Hz),

'7.53(1 H,
7.92(2 11,

037 (3
H

11132, 5,0 Hz),
6.40 (1 H,

m
d,

YQ

Ab-3

Cl

"H-NMR (500 MHz, CDCly) & (ppm) ; 118 (6 H, d,
J=6.4 He), 1.87 - 198 (2 H, m), 2.72-2.89 (8 H, m},
3.75 (2 H, br. 8.}, 3.81 (2 H, t, J=5.0 Hz}, 4.07 + 4.14
(1 H, m}, 4.36 (2 H, s), 6,24 » 6.31 (1 H, m), 7.45 -
7.49 (1 H,m}, 7.60 - 7.56 (1 H, m), 7.60« 7.73 (1 H,
), 7,74 - 7.78 {1 B, m), 7.88 - .91 {1 H, m}, 8.06 {1
H, d, J=8.3 Hz}, 8.44 - 8.47 (1 H, m}

ASO(M+HT')

i
\,/

Yo

"H NMIR (600 MHz, DMSO-d} 3 (ppin) ; 1.00 (6 H, d,
I=5.4 Hz), 1.88 « 1,96 {2 H, m), 2.11 - 2.25 (3 H, ™),
2.33- 241 [2 H, m), 3.02+ 393 (2 H, m), 319+ 3.26
{2H, m), 2.72- 3,82 (1 H,m), 3.87 - 4.06 (3 H, m),
4.3 (2 H, 8),4.88 -4.97 (1 H,m), 7.55 - .63 (4 H,
m), 7.63- 7.74 (3H, m), 7.9% - 8.02 (R H, m), 8.20 -
8.26 {1H, m),8.45-8.51 {1 H, m)

§25{[M+H]")

Ab-5

@A‘@ff

"H-NME (600 MHz, CDCly) & {ppm) ; 1.18 (6 H, d,
J=6.4 Hz), 1.00 {4 H, br. 5.}, 2.50 - 2.57 (Z B, m), 2.78
- 2,84 {2 H, m), 3.07 (2 H, br. 5.}, 3.52 (2 H, d, J=9.6
Hz), 3.71 (2 H, d, J=10.5 Hz), 4.08 - 4.14 {1 H, m),
4.36 (28,5), 6.23-6.31 (1H,m), 7.45- 7.48 (1 H,
m), 7.50~7.55 (1 H,m), 7.71-7.78 f2H,m),7.88 -
7.97 {1 H,m), 8.66 {1 H, d, J=B.3 H2), 8.46- 8.4 (1
H, m)

S11{[M+H)

Ac-1

"H-NMR {800 MHz, CDCI) & {ppr; 144 -1.18 (6 H,

i), .39 - 1.83 {6 H, m), 2.43 - 2.65 {4 H, m), 2.73 -
2.50 {2 H,m}, 3.01- 395 2 H, m), 3.08- 4,14 (1 81,
M} 4,34 (2 H, 2), 627 (1 H, d, J=T.8 Hz), 7.29 (1 H, d,
[1=8.3 Hz), 744 - 7.51 (1 H, m}, .50 - 7.55 {1 H, mj,
7,73 {1 H, 6t J=7.8, 1.8 Hz), 7.82 {1 H, 1, J=1,8 Hz),
8.23 {1 H, dd, J=8.3, 2.5 Hz), 9.18 (1 H, d, J=2.3 Hz)

483([M+H]")

Ac-2

"H-NMR (800 MHz, ©OCH) & {ppml; 1.21 6 H, d,
6.4 Hz), 2.56 {4 H, d, J=3.7 Hz), 2.73 - 2.86 (2 H,
m}, 2,96« 3.1 (2 H, ra}, 3.67 - 3,80 {4 H, m), 4,04 -
4,18 {1 H, m), 4,37 (2 H, 5), 6.76 - 6.30 {1 H, m}, 7.31
(1H,5), 748 -7.50 [2 H, m), 7.76 (1 H, d, J=7.3 Hz),
7.85 {1 H, d, J=3.7 Hz), 8.15- 8.36 {1 W, m}, 9.23 (1
H, d, J=2.8 Hz)

ABS([M+HT)

8a-1

"H-NMR (G500 MHz, CDCly) & (ppm); 1.23 {6 H, d,
J=6.4 Hz), 1.86 - 1.58 (4 H, m}, 2.23-2.38 2 H, m),
2,62 - 2.76 (2 H, m), 3.14 - 3.37 (4 H, m), 3.61-3.72
(2 H,m}, 3.93 (3H,s},4.08 - 418 (1 H, m), 4.41 (2 H,
s}, 6.54 [t H, o, J=7.3 Hz}, 7.14 - 715 [ H, m), 7.37
(2 H, d, J=8,7 H2), 7.39-7.43 (2 H,m), 7.45 - 7.50 {1
H, m}, 8.04 (2 H, d, J=8.7 Hz)

4781 +H])




11 . 1

[0418]

- 129 - [0441] [Table 2-2] Ad-14

[Table 1-4]

- 116 -

Ba-2

]

"H-NMR (€08 MHz, CDCl;) & {apm]; 117 (8 H, d,
J=6.4 Hz}, 2.80 - 2.97 [2 H, m), 3.12- 3.36 {4 H, m),
3.50 (2 H, br. 5.), 3.8% {3 H, 5}, 4,00 {2 H, br. 5.), 4.04
- 4,42 (1 H, m), 415 - 4,30 (2 H, mj, 435 {2 H, 5),
B.A1 {1H,d, J=6.0Hz], 7.05- 710 (1 Hm}, 7.32 2
H,d, J=8.7 Hz), 7.34 . 7.37 (2 H,m), 743 {1 H, 8),
8.01 (2 H, d, J=8.7 Hz)

A80[M+H]")

Ca-1

"H-NMR (800 MHz, CDCy} & {ppm) 1 1.20 (5 M, d,
(J=0.4 Hz), 1.41 - 1.51 (ZH, m), .60 - 1.71 {4 H, m),
2.42 - 2,66 ( H, m}, 2.20 - 2,54 (2 H, m), 4.04 (3H,
s}, 4.04- 441 {1 H,m), 4.34 2 H, 5}, .65« 5.71 {1 B,
m}, 724 <725 (1 H, m), 7.31 (2 H, d, J=8,3 Hz}, 7.38
- 7.42 (1 M, m}, 7.54+ 7.58 {1 H, m), 2.92 (2 H, d,
J=8.3 Hz} -

496{(M+HT")

Ca-2

*H-NMR {600 MHz, CDGL) & (ppm) ; 1.20 (5 H, d,

[ o |4=6.2 Hz), 244 -2.67 (5 H, m), 2.81-2.88 2 H, m),

3.76 (4 H, br.5.), 4.01{3 H, s}, 4.05 - 4,19 (1 H, m),
4.35 (2 H, 5), 6.63 - 6.69 {1 H, m}, 7.23 {1 H, dd,
J=11.0, 8.3 Hz}, 7.31 (2 H, <, J=0.7 Hz), 7.38 + 7,42 (1
H, m), 2,54+ 7.58 {1 H,m), 7.93 (2 B, d, J=8.7 Hx}

ADE{MH]')

Ca-3

"H-NMR (500 Mz, CDCH) & (ppm) ; 1.19 (8 H, d,
J=6.4 He), 121 - 1.28 {1 M, m}, 1.66 (2 H, d, =142
Hz), 1.90 + 1.9 {2 H, m), 2.03-2.45 {4 H, m), 2.53»
[2.63 (2 H, m), 277 - 2.83 {2 H, m), 3.24 (2 H, br. s.),
3.89 (3 H, s}, 4.03- 410 (2 H, 1), 4,33 2 H, 5), 6.68
{1 H, d, J=7.8 Hz}, 7.22 (1 H, dd, J=10.8, 8.5 Hz),
7.30 {2 H, 4, J=B.7 Hz), 7.39 (1 H, ddd, J=8.5, 4.1,
2.1 Hz), .65 {1 H, dd, J=7.8, 2.3 Hz), 7.87 - 7.03 {2

HG |[Hm)

538(M+H]")

Ca-4

"H-NMR (600 MHz, CDCL) & {ppm} ; 118 - 1.21 (B H,
m), 1.78 - 1.82 (4 H, m}, 2.33 - 2.30 (2 H, m), 2.5 (2
H, t, J47.6 Hej, 2.62 (2 H, d, J=11.0 Hz), 2,76 {2 H, 1,
J=7.3 Hz), 3.97 < 4.01 (3 H, m), 4.07 (1 H, dd, J=14.2,
6.4 Hz), 4.28 (2 M, d, J=2.3 Hz), 4.34 (2 H, 5), 6.83 -
6,70 (1 H, m}, 7.22 (1 H, dd, Je11.0, 8.3 Hz), 7.30 {2
H, d, J=8.3 Hz), 7.39 {1 {, ddd, J=6.3, 4.1, 1.8 Hz},
.53 - 7.57 (1 H,m}, 7.88 - 7.93 (2 H,m}

S2A(M+HT)

Ca-§

*H MMR (600 MHz, GUCL) & {ppm) ; 1.20 {8 H, 4,
=5.9 Hz), 1.86 - 1.96 {4 H, ), 2.51 - 2.57 (2 H, m),
2.79 - 2.85(2 H, m], 310 (Z H, br, 5.), 3.51 - 3.56 {2
H, @), 1.74 {2 H, d, J=10.5 Hz), 4.07 (3H, s}, 4.04 -
4.12 (1 H, m), 4.35 (2 H, 8), 6.63 - 6.70 (1 H, m), 7.23
(1 H, dd, J=10.8, 8.5 Hz}, 7.92 (2 H, 4, J=8.3 Hz),
7.38-7.42 (1 H, m}, 7.54 ~ 7.58 {1 H, m), 7.52 (2 K, d,
J=4.7 Hz)

524{M+H]")




C tHNWR (GO0 MHz, CDC13) 5 (ppn) ; 0.93 (3 14, d, 4=6.2 HO.1 .20
(6 H d, 4=6.6 Hz), '1.77 1.86 (1 H m, 1.88 -2.00(3 H, n), 2.46 (1
H dd, J=13.4, 8,9 Hz), 2.52 - 2.59(1 H, in), 3.00(1 H dd, J=13.4,
3.5 Hz), 3.32 3.37 (1 1.1, m), 3.43 3.480 11, n), 3.53. 3.59 (2 H,
m, 3.78 (2 H dd, J=10.3,4.5 Hz), 4.061174 14(1 H in), 4.36(2 H,
s), 6.36 -6.43 (1 H n), 7.22 -1.30 (2 H, in), 7.46 -7.51 (1 H, m,
7.51 - 7. [5515(]1 [Babler)5] 7.74 -7.78 (1 14, n), 7.85 - 7.88 (1 H, m,
7.93(2 H, =83 Hz) 52401041 Q 11 Ad-15 N_
YH 0 'H-NMR {00 MHz, CDCL) & (ppm) ; 1.19 (6 H, 4,
J=6.9 Hz), 1.43 - 1.50 {2 H,m}, 1,59 - 1.85 (4 H, m},
() fememaiteinady
cb-1 o ~ \ / il. 6.48+ 6.5 (1 H,m}, 7.21 (1 H, dd, J=ti.0,83 | AN}
. Hz), 7.40 +7.43 {4 H, m}, 7.56 (1 H, dd, J=8.0, 2,1

Mz}, 7.71 {1 H, dd, J=8.3, 2.3 Hz), B.03 (1 H, d, J=8.7
Hz), 845 {1H, d, J=2.3 Hz)

H
0 ' 'H-NMR {600 MHz, CDCL) & {ppm) ; 1.20 (5 H, 4,
1=6.4 Hz), 2.53 (4 H, br. 5.), 2.60 - 2,65 {2 H, 1), 2.85
{2H,1, J=7.6 Hz), 3.70 - 3.77 {4 H, m}, 298 (3 H, 3),
4.06- 4.13 (1 H, m), 4,35 {2 H, 5), 6.46- 6.51 (1 H, Ass(+H)

N N 0
Ch-2 _/ ]
NN/ m), 721 (1 H, dd, J=10.8, 8.5 Hz), 7.39 - 744 {1 H,
/O m), 7.56 (1 H, dd, J=7.8, 2,3 H2), 7.71 (1 H, dd,
J=3.3, 2.3 H2), B.05 (1 H, d, J=8,7 Hz2), BAG (1 H, d,
J=1.5 Hz}

: )
Y" "H-NWR (800 MHz, COCIL) & fppm) ; 1.18-1.21 (6 H,
‘/( //\ m}, .88 «1.96 (2H,m),2,72-2.88 (§ H, m), 372~

3.77 (2 H,m), 3.81 (2 B, 1, J=6.0 Hz), 3.08 - 4,00 (3 H,

<b-3 O Im) 4.05-4.123 (1 H, m), 4.25 (2 H, s), 647 - 6.54 1
A H, o), 7.21 (1 H, dd, J=10.8, 8.5 H2), 7.38-7.24 3 f,] 5 TOUM+HT)

e m), 7.66 {1 ¥, dd, J=7.8, 2.3 Hz}, 7.71 (1 H, dd,
J=3.3, 2.2 Hz), 805 (1 H, d, J=8,3 Hz), 8451 H, d,

J=2.3 He)

Hz), 188~ 1.28 {2 H, m), 2.02 + 2,15 {4 H, m), 2.84 -

cba 2,63 (21, m}, 2.77-2.84 2H,m}, 321 @H,br.s), | (oo
\ / OH  [3.99 (3H,5),4.03-4.13 (2 H, m), 4.35 (2 H,5), 648, | S+

8.5 (1 H,m), 7.48 - 7.24 {1 H, m}, 7.39 - 7.44 {1 H,

m}, 7.53 -7.58 {1 H, m}, 7.69- 7.75 (1 H, m), 8.03 (1
H, d. J=8.3 Hzj, 847 {1 H, d, J=2.3 Hz}

TH-NMR (500 MHz, CDCly) 5 (ppm) : 118 (6 B, ,
\C J=6.4 Hz), 1.21 -1.25 (1 H, m), 1.67 (2 H, d, J=14.2

'H-NMR (600 Mz, COCk) & tppm) ; 1.20 (6 H, d,
J=6.4 Hz), 1.85 - 1.95 (4 H, m), 2.51 - 2.57 [2 B, m),

H
N0
0
Ne— . o 2.76-2.84 (2 H, m), 3.07 {2 H, br.s.), 3.52 (2 H, d,
Cb-5 J=9.2 Hz), 8.70 {2 H, d, J=10.1 Hz), 3.99 (3 K, 5), R
@f 4.05-413(1H, m), 4.35 2 B, ¢),6.46-6.53 (1 1, | SZoUMHH])
A m), 749 - 7.24 (1 H, ), 7.3 - 7.48 (1 b, m], 7.63 -

7.58 [+ H,m}, 7.72- 7.77 (1 H, m), .05 (1 H, d, J=B3
Hz}, B.48{1H, d, J=2,3 Hzj

N 20
\f/ 0 "H-NMR (800 MHz, CDCh) & [ppm); 1.15 - .21 (5 H,
N: > m), 1.62 - 2.05 (4 H, m), 2,23+ 2.94 (2 H, m), 2.59 -
Dact 2.68 {2H, m), 3.1 - 348 {2 H, m), 3.25-3.31 [2 M
'—®J m), 3,58 - 3.65 (2.H, m), 4.63 - 4.41 (1 K, m), 4,32 (2 | > C0UMHI]

H, 5),6.35-6.41 (1 H,m), 7.28-7.35 (34, m), 7.78
(1 H, ddd, J=8.7, 4.1, 2,3 Hz), 7.93 - .00 (3 H, m}




/"
1.18(6 H, d, 4=
2.75 .2.82 (1 H,
m, 4.07. 4.13(
7.44-7.48(1 H,

Hz), 7.75 (1 H,

H d, J= qoizdeZ)L

HALN

HNVH (600 MHz, CDC13) 5 (ppm;

6.6 Hz), 2.51 2.58 (3 H,
en),
1H m,
m,
dd, J=8. 0, 14Hz), 7.89

Ta&eq%lH d. 4=2.1 Hz)
(500 M QD013) 5 (ppm)

4.36(2 H s),

2.93(1 14, dd, J=13.6,
6.26 (1 H cl,
7.50 -7.53 (1 H m-18B67 (1 11, dd, J=8,

2.60 .2.68 (2 H,
6.2 Hz), 3.66-
4=6. 2

,m,

(111, t, 4=1.7 Hz),
499( [ M+H) +) . 0
0.91(3 H d. J=5.8

3.
Hz),
3

1.00 (3 11, d, J=6.6 Hz),

Hz) ,

Ad- 16
1.18(6 H,
-2.648(2

3.41 (1 H

if, 4
H 1nm
br.

Da-2

HFE) 1.75 - 1.83 (1

°0§46 - 2.90 (1 11

)) 1_’j<32 033 6: g/_’%Z

H 8 31 97 3 HHin

"H. NrgQ (800 MHz cncm a((ppm), 1.8 (8 H, 4,

=5.9 Hz}, 2.48-2,86 (6 H, m), 2.76 - 2.88 (2 H, m},
3.74 (4 H, 4, J=4.6 Hz), 4.01 -4.12 (1 H, m), 431 (2 H,
s), 6.44 (1 H, d, J=7.3Hz), 7.27 - 7.24 3 H. m}, 7.77 -
7.83{1 H, m), .90 {2 H, &, J=8.3 Hz), 7.97 {4 H, dg,
J=6.9,2.3 Hz)

=5]

502{{M+HT')

Da-3

"H-NMR {609 MHz, CDClg) 5 (ppm} ; 118 (8 H, d,
=8.4 Hz}, 2.66 {4 H, br. 5.}, 3.28 - 3.42 {4 H, m), 4.08
{1 H, da, J=13.7, 6.7 Hz), 4.32 (2 H, £), 473 (4 H, 5),
6.41 {1H, d, J=6.4 Hz), 7.22 . 7.28 {2 H;m), 7.51 {1
H, t, J=8.5 Hz), 7.80 (1 H, ddd, J=B.5, 4.4, 2.3 Hz),
7.91 {2 H, d, J=8.7 Hz), 7.97 {1 H, dd, J=6.9, 2.3 Hz)

S14{{M+H["}

Da-4

"H-NMR (600 ¥iHz, CDCIs} & (ppm} ; 1.18 {8 H, dd,
J=6.8, 1.1 Hz), 1.46 « 1.54 (2 H, m), 1.86 - 1,28 {24,
m), 2.67 - 2.73 (2 H, m), 2.74 - 2.86 {4 H, m), 3.65 -
3.70 (1 H, m), 3.71 - 3.76 (1H,m), 3,77 - 3.35 2 H,
m}, 4.02 - 4.13 {1 H, m), 4.29 - 4.35 (2 H, m), 6.46 (1
H, br.s.), 7.26-7.33 2 H, m), 7.43 - 7.48 (1 H, m),
7.76 « 7.83 (1 H,m}, 7.86 - 7.94 (2 H, m), 7.94 - B.00
{14, m}

SAG{M )

pa-§

T
c Yoy

"H-NMR (600 MHz, CDC;) 3 (ppm) ; 1.18 (8 H, d,
J=6.9 Hz), 1.83 - 2.04 (4 H, m), 2.49 - 2,55 (2 H, m},
2.77+2.83 (2H, m), 3.08 (2 H, br, 5.}, .51 {2 H, dd,
J=10.5, 1.8 Hz), .72 (2 H, d, J=10.1 Hz), 4.02-4.12
(1 H, m), 4.31{2 H, s}, 6.45 {1 B, d, J=6.9 Hx), 7.27 -
7.33 (3K, m), 7.78- 7.82 (1 H, m}, 7.87 - 7.91 (2 H,
m), 7.97 €1 H, dd, J=6.3, 2.3 Hz}

528{[M+H]'’)

Da-6

"H-NMR {500 MHz, BMSO-de} 5 {ppm}; 0.57 {6 H, d,
1=6.5 Hz), 1.83 - 1.92 (2 H, m), 2,07 - 2.16 (2 H, m),
2,18 - 2.26 (2H, m), 2,28 -2.34 (2 H, m), 3.04 (2 H,
dd, J=8.7, 3.7 Hz), 3.09 - 3.19 (2 H, m}, 3.70-3.77 (1
H, m), 3.81 - 3.90 [2 H, m}, 3.96 (1 H, d, J=5.5 Hz),
4.36 (2 H, s}, 4.90 {1 H, d, J=R.5 Hz), 7.40 (T H, d,
J=7.8 Hz}, 7.56 - 7.66 {1 H, m), 7.67 - 7.73 {1 H, m),
7.86 - 7.06 (2 H, m], 8.21 (1 H, d, J=7.8 Hz), 5.28 (1
H, 5), 9.40 {1H, br. 5.)

542([M+H]")

Db-1

"H-NMR (600 MHz, CDCL} 5 (ppm) ; 1,19 - 1.20 {6 H,
m}, 146 (2 H, br.s.), 1.7¢ - 1.80 {2H, m), 245 4 H,
r. 5.3, 251 - 2,60 (2 H, m), 2.78 - 2.88 [2 H, m), 2.9
- 3,09 (2 B, m), 3.99 -4.14 (1 H, m), 4.28 - £.37 {2 1,
m}), 6.27 - 5.36 {1 H,m), 7.61-7.74 2H,m), 776
7.84 [1H,m), 7.97-8.05 (2 H,m), 8.43 {1 H, &)

581(M+HT}




o1

~ "
NP E
a1 |1 N~

m

. 70
1.
(

¢ 3 1..581

,.582 4.14(1 H m,

4.36 (2 H,
1.47(1 H, d, J7.8 Hz),

s), 5,25(1 H d, 4=7.4
7.50 -7.53 (1 11, in),

dd. J=8.5, 2.3 Hz),

7.73 7.77 (1 H,

In),

7.29(1 H,

(1 ti,
7 Hz),
Ermii+).

8.03(1 H d, J=5.3 Hz),
Co

[0421] [Table 1-7]

8.43(1 H, d, J=2.1 Hz)
ta-r 1P -

1

Db-2

N/

J=7.8 Hz), 3.72 {4 B, 1, J=4.6 Hz), 4.02- 4.13 {1 H,
m}, 4.32 (2 H, &), 6.30 (1 H, d, J=7.8 Hz), 7.26 - 7.32
{1 W, m), 7.70 (1 H, dd, J=8.7, 2.3 Hx), 7.76 - 7.85 {1
H, m), 7.98 - 8.07 {2 H, m), B.44 {1 H, d, J=2.3 Hz)

"H-NMR (609 MHz, GDCly) & (ppim) ; 1.15- 1,20 (6 1,
m}, 2.51 (4 H, br. 5.), 2.56 = 2,64 {2 H, m}, 2.83 ZHt,

SO3{IMAHT)

Db=3

'H-NMR (600 MHz, CDCh} & {apra); 1.8 (6 H, d,
J=8,4 Hz), 3.1 -3.23 {2 H, m}, 327 - 372 (4 H, m),
2.78 (2 H, d, J=13.3 Hz), 3.98 - 4,14 {1 H, m}, 4.34
H,s], 4,88 - 4.92 [d H, m), 6.40 {1 H, d, J=1.4 Bz},
7.26-7.31 (1 H, m}, 7.73 (1 H, d, J=6.8 Hx), 7.73 -
7.86 (1 H, m), 7.86+ 7.94 (1 H, m), 8.02 (1 H, d, J=8.7
Hz), 8.49 (1H, 5)

S15(IM+HT")

Db-4

"H-NMR (800 MHz, CDGh) 5 (ppm); 1.18 {6 H, d,
Ju6 4 Hz), 341 - 3.23 (2 H, m), 3.27 - 3.72 (4 H, my),
3.78 (2, d, J=13.3 Hz), 3.98 - 4.14 (1 H, m), 4.34(2
H, 5, 4.68 - 4,92 (4 H, m), 64 (1 H, d, J=1.4 Hz),
726 7.31 {1 H,m), 7.73 (1 H, , J=6.0 Hz), 7.78 -
7.86 {1 H, m), 7.86- 7.04 (1 H, m}, B.02 (1 H, ¢, J=8.7
Hz), 848 (1 H, 5)

529{{M+H]')

Db-5

"H-NMR (500 MHz, DMBO-25) B (ppml; 6.97 {6 H, d,
J=6.4 Hz), 1.88 (2 H, 5), 2.28 (6 H, 5), 3.05 (2 H, br.
5.}, 3.18 (2 H, br. 5.), 3.65-3.75 (1 M, m), 3.82- 4.08
(2 H,m), 4.36{2 H, 5),4.90 {1H,br. 5.}, 7.62 (1 H, d,
J=8.7 Hz), 2.71 (1 H, 5}, 7.82- 7.99 (3 H, m), 8.14 -
8.30 (1 H, m), 8.44 {1 H, br. &), 898 -9.20 {1 H, m}

Saa(M+H])

Ea-1

H-NMR (600 MHz, CDTl) & {ppm} ; 119 (6 H, ¢,
J=8.4 Hz), 142 - 1.86 [6 H, m), 2.41 - 252 {4 H, m),
2.54 - 2,60 (2 H, m), 2.80 - 2,87 (2 H, m), 4.04 - 4.12
(1H,m), 434 {2 H, 8}, 6.4 {1H, d, Ja7.8 Hz), 7.30 {2
H, o, J=8.7 Hz), 7.67 {1 H,1, J=T.8 Hz), 7.79 - 7.84 {1
H, m), 7.90 (2 H, d, J=8.7 Hz}, 8.16 - 8.21 2 H, m)

473{{M+H]")

Ea-2

"H-NMR (00 MHz, CDCl) & (ppm) 3 1.18 {8 H, ¢,
J=6.9 Hz}, 2.53 {4 H, br. 5.), 2.59 - 2.64 [2 H, m), 2.81
- 2.86 (2 H, m), 3.74 (4 H, 1, J=4.6 Hz), 4.08 (1 K, dg,
J=13.8, 6.8 Hz), 4.34 (2 H, 5), 6.38 [1 H, d, J=7.3 Hx),
7.30 (2 H, d, J=8.7 Hz), 7.55-7.68 {1 H, mj, 7.80 -
7.83 (1 H,m), 7.91 (2 H, d, J=6.7 Hz}, 6,16 - =820 (2
H, m)

ATS[M+H]Y




00 11 O# * 11. 1. 14MR (600 MHz, CDC13) 5
(ppm); 1.19(8 H, d, rThJ=5.5 Hz), 2.53(4 H, br. s.), 2.59 2.65 (2 H,
In), 2.81 NO- 2.87 (2 H mj, 3.16(3 H, 3) 3.75 (4 11, t, J=4.3 Hz),
1\__/4.04 .4.13 (1 H m, 4.35 (2 H s) 41 (1 H, d, J=7.0 Hz),
7.31 (2 H d, 4=8.7 Hz), 7.77(1 H, t, 12}9*3 Hz), 7.9 3 (2 11, d,
J=8.3 Hz), 8.12 (1 H, d, J=7.8 Hz), 8.22 (1 H, d, 4=7.4 Hz), 8.43(1
ti, s) 56@DR]0{U8ble1-8] Bd-3 HO 11414MR (600 Mz, CDCs) 5 (ppm
: 0.94(3 H—d,J=5.8 Hz) 1'27(QH sy,.1.77-1.87 (1 H m, 1.88-
2.00(3|,rr)22H249(1H )252-200(1Hin) 2.97
-3.03 (1L H m %z* (1 H in), 3 .43. 3.48 lH 3)53.
3.50 (2 H m,]|3.7 @(2H m,.3 “ﬁﬁ‘.;jﬂ”" °°‘* :—e{‘ s),
6.46 (1 H Hs.]s.), p ﬁ'i@-?? &?H&QM 228 417;(4 . QHJ,-
7.35 (1H m | %38 ' >, Goh e ot | 798,
d, J=8.3 Hz) (P 311110 J=5.7 Hz), 817 - 8.20 2 H, m}

H .

0 "H-NMR (800 MHz, DMSO-dg)  (ppu); 118 (9 H, s,

3.07 -3.47 (4 H, m), 3.32 - 3.45 (2 H, m), 3.51 2 H, &,
=124 Ha), 3.74- 3.61 {2 H, m), 4.00 (2 F, o, J=10.3

N 0
Ad-17 N/ Hz), 4.38 (21, 5),7.57 - 7.62{1H, m), 7.64 - 7.69 [2 | 499{M+H]3),
ol Ve \ Y H, m}, 7.68-7.72 (1 H, m), 7.02 (1 K, dd, J=8.7, 2.5
Hz), 7.08 - 8.02 {2 H, m}, 8.46 {1 H, d, J=2.1 Hz},
10.73-10.81 (T H, m)

2,51 {1 H, m), 10.42 (1 H, br. 5.}

» ‘
o}
0 'H-NMR (680 MHz, DMSO-de) B (ppm; 1.18 {8 H, 53, '
N/( 2.00 - 267 (2 H, m), 2.17 - 2.25 {2 H, m}, 3,42 - 318
Ad-18 (2 H, m), 3.21- 3.28 (2 H, m), 3.74 2 H, d, J=11.1
Y Hz), 3.99- 4,08 (4 H, ), 4.38 (2 H, 5), 7.57 -T.62.¢4 | 2o+,
Gl Y H, m), 7.64 - 7.73 {3 H, m), 7.93 - 8,03 (3H, m), .46 -

H
"H-NMR {800 MHz, COCL) 6 {ppm) ; 148 (B H, d,

J=6.4 Hz), 1.85 - 1.94 {4 B, m), 2.50 - 2.56 {2 H, m),
278« 2.83 (2 H,m), 3.00 2 H, br.s.), 3.53 2 H, d, -

0
Ty ~
5a3 | J& N 32101 Hz), 3.73{2 H, ¢, J=10.1 Hz}, 3.89 (3 H, 5),
y —@—/' 4.08 1 H, dg, J=13.6, 6.4 Hz), 4.35 (2 B, s§, 5.54){1 SOBIM+H}).
0 H, d, J=6.9 Hz), 7.08 1 H, dd, J=6.9, 2.3 Hz), 7.30 (2
H, d, J=8.3 Hz), 7.35+ 739 [Z H, m), 741 - 7.45 (1 H,
m), 7.93 (2 H, d, J=8.7 Hz)

‘H-NMR (500 MHz, DMS0-ds) 5 {ppm); 1.18 (S H, 5),
3.13 (4 H, m, J=8.7 Hz), 3.30 « 3.46 (3 H, m), 3.48 -
3.54 (2 H,m), 9.72- 5,78 {2 H, m}, 3.8 (3 H, 5), 4.01

N D
Bd-t N N/ |J1H,m,J=2,1¥2), 434 (2 H,5), 7A4-TA7 (1 By m), | 495(M+H]4).
y N/ 7.19-7.25 (2 H, m}, 7.45 - 7.48 {1 H, m}, 7.92 {1 H,
A dd, J=8.7, 2.5 Hz), 7.95 {4 H, 5), 7.8 {1 H, d, J=8.3

Ao

Hz), 848 {1 H, d, 3=2.1 Hz}, 10.62 (1 H, br. 5.}

~ “ 0 "H-NHR (500 Mz, DMSO-da) & (ppm); 1,18 49 B, s),
o) 2.01 - 2,07 (2 H, m), 218 -2.25 (2 H, m), 3.70 - 3,13
N/( N (2 H,m), 3.22-3.39 {2 H, m), 3.75 (2 H, d, J=11.1
Ba-3 Hz), 3.81 {3 H, 5), 3.97 (2 H, d, J=12.4 Hz), 4.03 - S21(MsH)
N \ y 4.08 {2 H, m), 4,34 (2 H, 5}, 7.16 {1 K, &4, 4=8.3, 2.4 Hi%).
_o =3¢ Hz), 7.19 - 7.24 (2 H,m), 747 (1 H, t, J=8.1 H2), 7.92

- 7.96 (2 H, tn), 7.96 -8.00 (1 H, m}, 8.46 - B.51 {1 H,
m), 1012 (1 H, br. 5.)

[0423} Synthesis of Example Ad-1: N-Tert-Butyl-2-[3-(3-chlorophenyl)-1-{4-[2-

(morpholin-4-yljethyl|phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]Jacetamide




m O Bd-4 H |FlI.NVR 4=5.8 1.97 (600 Mz, CDCLr) 6 (PPm ;
0.92(3 H d, Hz), 1.37(9 H, s),1.75 1.84 (1 H ), 1.8g.

-121-

[0424) [Formula 165]
H
%N 9]
T 7 Vam\
\y & N o

[0425] A mixture of the compound (36 mg) prepared in Reference Example P-P1, tert-

Ci

butylamine (0.086 mL), HATU (0.046 g), DIEA (0.028 mL), and DMF (1.00 mL) was stirred
at room temperature overnight. The mixture was separated between a saturated aqueous
sodium bicarbonate solution (20 mL) and ethyl acetate (20 mL), and the aqueous layer was
extracted with ethyl acetate (20 mL x 3). The combined organic layer was filtered through
a phase separator, and the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (SNAP Cartridge HP-Sil: 10 g, mobile
phase: CHCl3;/MeOH = 100/0 to 96/4 (v/v)). The resulting solid was washed with n-hexane
and was collected by filtration to yield the title compound (9 mg, colorless solid).

MS (ESI pos.) m/z: 498 ([M+H]").

'H-NMR (600 MHz, CDCl3) 8 (ppm); 1.37 (9H, s}, 2.50-2.69 (6H, m), 2.81-2.88
(2H, m), 3.73-3.79 (4H, m), 4.30 (2H, s), 6.30-6.33 (1H, m), 7.27-7.31 (2H, m), 7.45-7.53
(2H, m), 7.73-7.76 (1H, m), 7.81-7.83 (1H, m), 7.91-7.95 (2H, m).

The following compounds were synthesized as in Example Ad-1:

Example Ad-2:  2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl }-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(1,1,1-trifluoropropan-2-yl)acetamide (Synthesis
from Reference Example P-P1 and 1,1,1-trifluoropropane-2-amine)

[0426]



(3 H in), 2.56 - 2.64 (2 H in), 2.84 - 2.92 (1 H 3.27 - 3.32 (1
11, m), 3.39 - 3.45 (1 H m. 3.52- H in), 3.70 3.80 (2 11, m),
3.28(3 H 0, 4.322H s), 6.27 - 6.34 (1 tl, n, 7.06 .7.11 (1 H,
in), - 7.37 (1 H in), 7.37 - 7,45 (2.H n), 7.88 - 7.72 1 H m,
8.07 (1 H if, .1=8.3 Hz), 8.44 (1 H, dl?%2.1 in), 3.60(2 7.34 Hz)
LIV 535P +H t). 5

[Formula 166]

N
0O ._
F\c u N b

[0427] MS (ESI pos.) m/z: 538 ([M+H]").
"H-NMR (600 MHz, CDCls) & (ppm); 1.37 (3H, d, T = 6.9 Hz), 2.49-2.57 (4H, m),

2.62 (2H, d, J = 8.3 Hz), 2.82-2.86 (2H, m), 3.75 (4H, t, ] = 4.6 Hz), 4.43 (2H, 5), 4.66-4.74
(1H, m}), 7.04-7.09 (1H, m), 7.28-7.32 (2H, m), 7.46-7.51 (1H, m), 7.51-7.55 (1H, m), 7.66-
7.69 (1H, m), 7.80-7.83 (1H, m), 7.89-7.93 (2H, m).

Example Ad-3:  2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl|phenyl }-5-
0X0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(1-hydroxy-2-methylpropan-2-yl)acetamide
(Synthesis from Reference Example P-P1 and 2-amino-2-methylpropan-1-ol)

[0428] [Formula 167]
H
Ho\>rﬂ\fo
‘ O
~ ™\
N,l( N O
-
=N\

[0429] MS (ESI pos.) m/z: 514 ([M+H]").

'H-NMR (600 MHz, CDCls) & (ppm); 1.33 (6H, s), 2.49-2.56 (4H, m), 2.58-2.64
(2H, m), 2.81-2.86 (2H, m), 3.62 (2H, s), 3.75 (4H, t, ] = 4.6 Hz), 4.35 (2H, s), 6.57-6.60
(1H, m), 7.27-7.31 (2H, m}), 7.46-7.50 (1H, m), 7.51-7.55 (1H, m), 7.68-7.72 (1H, m), 7.78-
7.81 (1H, m), 7.89-7.93 (2H, m). |

Example Ad-4:  2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl }-5-

0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl}-N-cyclobutylacetamide (Synthesis from Reference



130 - [0442] [Table 2-3] Cd-2 N, , 0 --a-' '5144MR (no Mz, CDC)
6 (ppm; 0.94 (3 H d, J=6.2 Hz), 1.20 (6 H, d, J=6.6 Hz), 1,78 -1.87
(1H nm, 1,88 - 1.99 (3 H n),2.43 -2.60(1 H, m,2.53 - 2.61(1 H,
m,2.97 -3.03(1 H m, 3.32 -3.37 (1 H, 5,3.43 23.48 (1 H m, 3.53
-3.59(2 H, m), 3.77 (2 =( H, dd, J10.7:1830 Hz), 4.013 H, s), 4 05
-4.12(1 H m, 4.35 (2 H s), 6.62 -6.69 (1 H m, 7.23 (1 H, dd,
J=10.7, SE@nkpl} P-Fl &M eyel@Rtdndmihe)41) . 7. 40 (1 H, ddd, J=8.4,4.2, 2.3
Hz), 7.66 (1 H, dd, J=7.8,2.1 Hz), 7.93 (2 H, d, J=8.3 Hz)
538( (64+HP430]. [Formula1d8] / 1, o . Cd-3

H

N O
S

[0431] MS (ESI pos.) m/z: 496 ([M+H]").
'H-NMR (600 MHz, CDCL;) § (ppm); 1.65-2.02 (4H, m), 2.31-2.40 (2H, m), 2.50-

257 (4H, m), 2.59-2.64 (2H, m), 2.81-2.87 (2H, m), 3.75 (4H, t, J = 4.6 Hz), 3.98-4.43 (3H,
m), 6.87 (1H, d, ] = 7.3 Hz), 7.28-7.32 (2H, m), 7.45-7.54 (2H, m), 7.71-7.76 (1H, m), 7.84- '
7.86 (1H, m), 7.90-7.94 (2H, m).

Example Ad-5:  2-{3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(oxetan-3-yl)acetamide (Synthesis from Reference
Example P-P1 and oxetane-3-amine)

[0432] [Formula 169]
H

UN l 0 [ - N b
-0

[0433] MS (BSI pos.) m/z: 498 ([M+H]*).
'"H-NMR (600 MHz, CDCls) § (ppm); 2.49-2.57 (4H, m), 2.60-2.64 (2H, m), 2.81-

2.87 (2H, m), 3.75 (4H, t, ] = 4.4 Hz), 4.41 (2H, s}, 4.56 (2H, t, ] = 6.6 Hz), 4.92 (2H, t, ] =
7.3 Hz), 5.03-5.09 (1H, m), 7.29-7.33 (2H, m), 7.47-7.50 (1H, m), 7.51-7.56 (2H, m), 7.69-
7.72 (1H, m), 7.82-7.85 (1H, m}), 7.89-7.93 (2H, m).

Example Ad-6:  2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyljphenyl}-5-



HN,..... 0 0 1H-NWR (600 MHz, CDC13) 6 (ppm; 0.92 (3 H d, J=5.8
Hz), 1.20 p H d, J=6.6 Hz), 1/4 -1.85 (1 H, 40,1.88 -1.98 (3 H m,
2.56 -2 67 (2 H mM, 2.84 - 2.92 (1 H mM,326 -3.32(1 H m, 329
-3.44(1 H mM.3.51 -3.60 (2 H mM,3.70 -379(2 H m.399 (3 H s),4.06
-4.13 NH, m,4.35 (2 H s),6.44 -6.52¢124 m.7.21 (1 H, dd,
J=10.7,8.3 Hz), 7.39 -7.44(1 H m,7.56 (1 H dd, J=7.8,2.1 Hz), 7.69
-714 (1 Kixott),5-f -4 d i LN 2tahni '
539( (MrHI N, - P—yQl - 1 W])J &yﬁﬁdp%ﬁ@%y}éda-%iémﬂgksymhem from
Reference Example P P1 and 1- cyclopropylmethanamine)

[0434] [Formula 170]

[0435] MS (ESI pos.) m/z: 496 ([M+H]™).

'H-NMR (600 MHz, CDCl3) § (ppm); 0.20-0.25 (2H, m), 0.50-0.55 (2H, m), 0.94-
1.01 (1H, m), 2.49-2.57 (4H, m), 2.60-2.64 (2H, m), 2.81-2.87 (2H, m), 3.17 (2H, dd, J = 7.1,
5.7 Hz), 3.75 (4H, t, J = 4.4 Hz), 4.40 (2H, s), 6.67-6.75 (1H, m), 7.28-7.32 (2H, m), 7.45-
7.55 (2H, m), 7.73-7.77 (1H, m), 7.84-7.88 (1H, m), 7.90-7.95 (2H, m).

Example Ad-20:  2-[3-(3-Chlorophenyt)-1-{4-[2-(morpholin-4-yl)ethyl|phenyi}-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(1-hydroxypropan-2-yl)acetamide (Synthesis from
Reference Example P-P1 and DL-alaninol)

[0436] [Foraula 171}

O’W/”\fo o —
O

[0437] MS (ESI pos.) m/z: 500 ((M+H]").

"H-NMR (600 MHz, DMSO-de) & (ppm); 0.97 (3H, d, J = 6.6 Hz), 2.40-2.46 (4H,
m), 2.51-2.55 (2H, m), 2.74-2.80 (2H, m}), 3.16-3.22 (1H, m), 3.26-3.31 (1H, m), 3.54-3.61
(4H, m), 3.67-3.76 (1H, m), 4.42 (2H, s), 4.71 (1H, t, ] = 5.6 Hz), 7.32-7.39 (2H, m), 7.55-
7.61 (1H, m), 7.63-7.69 (2H, m), 7.71-7.75 (1H, m), 7.83-7.89 (2H, m), 8.17 (14, d, J =



1H NVR (600 MHz, DVBO-ds) 6 (ppm); 0.97-1.02 (6 H, m;2.14 (3 H,
S).2.26 -243 (OH, m), 3.47 (2 H s), 3.74 -3.82 (1 H m 3.89(3 H,

s), 4.38 (2 H s), 7.24 -, 7.29(1 H m), 727 -7,43(3 H, nm), 746
-7.49 (1 H m,7.88 -7.93 (2 H m, 816 -8.22 (1 H m 497(1MHI N,
0 / . 0 la-1/0 HOC\ 11-1-NWR pd2¥z, C0C]3) 6 (, Pm ; 1.08

tp H d, J=6.6 Hz), 247 -2.69 (6 H m, 2.81 -2.91 (2 H m, 311 -3

8l (4 H 8BHz3.98 (3 H s),4,01 -4.10(1 H m, 503 (2 H s), 562

-511(1 H m, 6.81 -6.88(1 H mM.1.31 (2 H d, J4.7 Hz), 167 '734(1

H, ?)Nb \7/ 75- 7. &yniestd, ofBxampleAd(2 - [3d3-C8orbphkny! #8YBLMOES-ML[2-(morpholin-

N j N
4-yhethyl]phenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide

[0438] [Formula 172]

H
NN o
Y t\,,lzq " o
2 -_ \

Cl

[0439] In a nitrogen gas flow, a suspension of the compound (80 mg) prepared in Reference
Example P-Q2, Reference Example P-R1-1 (82 mg), copper iodide (52 mg), tripotassium
phosphate (115 mg), and trans-(1R,2R)-N,N"-bismethyl-1,2-cyclohexanediamine (0.04 mL)
in 1,4-dioxane (4 mL} was stirred at an outside temperature of 80°C for 2 days. After
cooling, 20% aqueous ammonia was added thereto, followed by extraction with toluene
(containing 10% EtOAc). The organic layer was dried over Na;SQ.. The desiccant was
removed by filtration, and the filtrate was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (SNAP Cartridge KP-NH: 28 g, mobile
phase: n-hexane/CHCl; = 80/20 to 0/100 (v/v)). The resulting compound was washed with
a solvent mixture (n-hexane/EtOAc = 6/1 (v/v)), and the solid was collected by filtration to
yield the title compound (3 mg, colorless powder).

*H-NMR (600 MHz, CDCls) 8 (ppm); 1.19 (6H, d, ] = 6.6 Hz), 2.53 (4H, br. s.),
2.58-2.63 (2H, m), 2.82-2.88 (2H, m), 3.74 (4H, t, J = 4.3 Hz), 4.06-4.12 (1H, m), 4.34 (2H,
s), 6.27 (1H, d, J = 5.8 Hz), 7.21-7.32 (1H, m), 7.48 (1H, d, ] = 7.4 Hz), 7.51-7.54 (1H, m),
7.74 (11, d,J = 7.4 Hz), 7.76-7.80 (2H, m), 7.84 (1H, t, J = 1.9 Hz).

MS (ESI pos.) m/z: 502 ((M+H]").

The following compounds were synthesized as in Example Ad-7:

Example Ad-8:  2-{3-(3-Chlorophenyl)-1-{3-fluoro-4-[2-(3-0xa-8-



ft. .\
H m, 3.

J5-2 H...-- 1HNWR MO Mz, 00013) 6 (ppm); 1.08 (6 H, d,
68 -3.81 (2 H n), 3.98 (3 H 0,4.01 - 427.17605. 6;

1211H.287,8 ml(2:5H2- :0 ,23 ). H),.80 (4 H O( 4.3sr 1).,,3671

6)6, 42(2-.45H71:1n2 :.61, 31H. 5(20nH).

7.32(2 H,

.. 36m61)8, 9 H m,
d, J=8.7 Hz), 7.68 -7.75 (1 H24n), 715 -7.00 (1 H m,7.98

(2 H d,83 Hz) (2 .639(1 507([ MFHLN,  *

azabicyclo[3.2.1]oct-8-yl)ethyl phenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-
2-yl)acetamide (Synthesis from Reference Example P-Q2 and Reference Example P-R1-2),

Example Ad-9:  2-[3-(3-Chlorophenyl)-1-{3-methoxy-4-[2-(morpholin-4-
ylethyl]phenyl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-Q2 and Reference Example P-R2-1),

Example Ad-10:  2-[3-(3-Chloropheny!)-1-{3-methoxy-4-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-yl)ethyl]phenyl}-5-ox0-1,5-dihydro-4H-1,2,4-triazo}-4-yl}-N-(propan-
2-yl)acetamide (Synthesis from Reference Example P-Q2 and Reference Example P-R2-2),

. Example Ad-11: 2-[3-(3-Chlorophenyl}-1-{2-fluoro-4-[ 2-(morpholin-4-
yl)ethyl]pheny1}~5—oxo-1,5-dihydro-4H-1,2,4-triazol—4-yl]—N-(propan-Z-yi)acctaﬁlide
(Synthesis from Reference Example P-Q2 and Reference Example P-R3-1),

Example Ad-12: 2-[3-(3-Chlorophenyl)-1-{2-methoxy-4-[ 2-(morpholin-4-
yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-Q2 and Reference Example P-R4-1),

Example Ad-13:  2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-y)propyljphenyl }-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from
Reference Example P-Q2 and Reference Example P-S1),

Example Ad-14: 2-[3-(3-Chlorophenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-
yDpropyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-Q2 and Reference Example P-R5-2),

Example Ad-15: 2-[3-(3-Chlorophenyl)-1-{5-[2-(morpholin-4-yl)propyl]pyridin-
2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide (Synthesis from
Reference Example P-Q2 and Reference Example P-R6-1),

Example Ad-16: 2-[3-(3-Chlorophenyl}-1-{5-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-
yl)propyl]pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-Q2 and Reference Example P-R6-2),

Example Ia-1:  2-(3-[3-(Methylsulfonyl)phenylj-1-{4-[2-(morpholin-4-

yhethyl}phenyl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl)-N-(propan-2-yl)acetamide



[ 0443] Synthesis of Exanple Fa-1:

2-[3-(3-Fl uorophenyl)-1-{442- ( nor phol i n- 4-

yl ) et hyl ] phenyl | - 5- oxo0- 1, 5-di hydro-4H1, 2, 4-tri azol -4-y1] - N (propan-2
-ypacetam de [0444] - 131 - [ 0445] K2CO3 (150 ng) and

2- brono- N- (propan-2-yl ) acet ami de (147 mip7 were added to a suspensi on
of the compound (200 ng) prepared in Reference Exanple P-N in DV
(4.0 nl) .(s{ohtoyadmdNefeicdnts EREnFE PLQP

Wat er an SC(:HClS were added to the rgagﬁ1 gﬁ[@gﬁ%ﬁ?&??ﬁeﬁg&tﬂvﬁgﬁ%%@,
separ at ed bet weBampd Bi-ANN-CHE Butylan b et hyay e4- oxa-8-
extracted with CHClI 3. The conbi nedyorgg’agi C |ay§§h?é’3 d?il gd&@%ver

MSH. Theatlegila@ant joews-yhprapyHphday! }-§oks-dt3-athydrbhar 113, 4-48d701-Was]acetamide
concentrated under reduced pressure. The residue was purified by

sili ca gdBymbé¢simfromRdemnogEagpmple Py end BARnCaExamageP-RP-2§ L: 25 g,
nmobi | e phase: CHC13/ MeOH NY40OH = 99/1/0.1 to 95/5/0.5 (v/v/v) and
SNAP Cartri dge Bipmgld Bdgo @N-Tersidiuty-bFacemebiagdieng) - {5t 2-@0bka=8-
99/1/0.1 to 95/5/0.5 (v/v/v)). The resulting fraction was

concent r AZRUCYHEII 3 wakl ot §-yDR@PY P itk Arid Bt axacl,S-diftyrirg-¢ Hyl,2 3-trinjol ot
room terrpﬁr ature fgr 5 hours._The precipitated product was coll ected
by filtrXtlresterpige o Erthesihizon; Referep ¢ P{Q@BangRefermes ExamplsA-ReR),

e
L R T e e
{2205 2ot Aoty do il nd oy i

(2H, m. R5-2) Synt hesis of Exanple Ga-1:

2-(1-{4] 2-( I\{br phol i n-4-yeet hyl | pheny11- 5- oxo- 3- .

phenyl -1, 5- di hgdsprhed32, éf-IBf(#@%ﬁro—énﬂéﬁoﬂ?ﬂh@ﬁﬁ?@n{‘52[‘2¥¢3)(ﬁ;%—e§-am de
[0446] - 132 - [Fornula 174] )(Piro [0447] A m Xture of the conpound
(100 nm) apbéiyalo¢sl2i1fodesayrepyifbytidinl 0.4 1Psl-oo (105-Q2Q da)- 41112, SitHtoR AiyIEN-
(0.035 nL), and MeOH (2 nL) was sti rr(%ﬁ in a hydl’rﬂggen at m)spheroe

over ni gh{profdne2-ylysadtarhide (Bwithesis frors ReforemvedaiipdeBHOI@ald Re&ference Example P-
(registered trademark). The filtrate was concentrated under reduce
pressureRbel)yield the title conpound (89 ny, colorless solid). M5

(ESI pos.) mz: 450 &;IMFHQ' 1H NVR (600 MHz,

DVBO- d6) 8 ( pphyample §4i-¢4:6 H2-[3t(4-Fluere 3 gnethyx yphemd)-{ A [(dmethylpiperazin-1-
2.51-2.56_(2H, , 2.70-2.81 (2H, ,. 3.52-3.65 (4H, n), 3.70-3.85
(1H m, YIAJPS@YHE#?{HY.L}T?-O?%J?-(11(11945‘%4,@131=24-4<3r.1aﬂOHﬁ)xl](-N:(@sappne?lyI@mam#q

ég, ﬁfhé's fésygﬁl'é'gﬁ g%’m ée%ﬁénf_:ge BRabi5le p- By and 1904 Brdifofhenyiymbthyl)-4-

243- (2-Br o%&l- 5- chl.ornophenyl) - 1- {442- (nor phol i n4-yl ) et hyl ] phenyl | - 5- ox

0-1, 5- di RYAY S BERA"D: 4.t ri azol - 4- yl kN- ( pr opan- 2- ypacet am de [ 0448]

[Formula 175] # Bk sa-1:  2-[3-(6-Methoxypyridin-2-y1)-1-{4-[2-(morpholin-4-
yhethyl]phenyi}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide
(Synthesis from Reference Example P-Q5 and 4-[2-(4-bromophenyl)ethylfmorpholine), and
Example Ja-2: 2-[3-(6-Methoxypyridin-2-yi)-1-{4-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-ylJethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-
2-yl)acetamide (Synthesis from Reference Example P-Q5 and Reference Example P-R7-1).
The results of '"H-NMR and MS of Examples Ad-8 to Ad-16, Ia-1, Bd-3, Bd-4, Cd-2
to Cd-4, Ja-1, and Ja-2 are shown in Tables 2-1 to 2-3.

[0440]



Br

stirring at

were added to the reaction sol ution,

in DMF (22 nl),
16.5 hours.

fol | owed by

Water and CHCI 3 -

[ 0449] 2-Brono- N (propan-2-yl)acetam de (470 ng) was added to a
suspensi on of the compound (1.10 g) prepared in Reference Exanple
P- QL and anhydrous K2CO3 (656 ny)
room tenperature for

conbi ned [Prigartiy] | ayer was dried over MgSH4, and the desiccant was

133 -
%+hen were separ at ed bet ween
wat er and CHC13, and the aqueous |ayer was extracted with CHCl 3. The

renoved by-fH+ration—Thefiltrate was concentrated under reduced
pressure. [Tt} esul ting cPutke product was purifiedivpy silica géfEsees)
col um chrfomat pgr aphy (SNAP Cartridge H-SI LT 50 g, nobile phase.
CHC13/ MeOl/ NH4OH=99/4/ 0.1 to 95/5/0. 5 (kum’uwa cdol 6:8; 1488 o €SUl T ng
solid wasjstirfred/infa | venF m xt 185' Eﬂ@ﬂ\@/zﬁim’erxang = 1/6
(V) at i col ﬂ%&gm 'f&gmdm FH’;}F%M g;ws
ried to i C fh Mﬁl‘ '
pos.) nz ' @ s m}:(g ?f%%ﬁé?w
CDC13) 8 ) 2.53 (4H, hr. s.),
2.58-2.63 344Kt J. =45 Hz) 3 95-4 03
(111, m, 7.4 Hz), 7.28 (2H, d{ J =
8.7 Hz), V. ‘ﬁﬂgﬁt)sg?w;élhsgﬂw e 2.5 Hz),
7- 62 (111 (Z'l-z{ ? gm.zsu 2.86 {2 H, m), anpl e
Aa-15: 24 pdn,smdlfztﬁ: # 2?(3“5) ‘-:;gg u RY leAamBi.
oxo- 1, 5-d| | iﬁ{(ﬁ-ﬁbﬁ@aﬂ, 7& v % He
hydr ochl o N 35 (NI ¥=1@ 12| N, [04 A
sol ution in Et 0OAc was added tlo the compound (550 np)
prepared fn Exanple Aa-1, followed by stfirring at room tenperature
over ni ght{ The s\il«w was distilled of f’Hmdﬁﬁsz’c&ﬁlu@ﬁd pr@ssur e, and
t he residue ths zeqgtroped widh EtQ jﬁgf{‘g&fﬁfﬁéﬂyﬁ nvashed
with Et 20 adih¢ sol i corhecye fuLsts TB@iﬂd rbﬁ?ﬁ(d( L‘,LHLJWQ_
conpound (575 |y, collecte ol'i d). V1K MRE X smore: yﬁg
(ppm; 1.[00 (6177 J =6.5 Hz), 3.03- 17“.1650 4H2Hm)-757113 ) 775
3.34-3. 4 (2H] mA3.45-3.55 (211, n), B ‘8’2*"’(311 n, 3.97-4.04
(2H, m, #E39(2H—s)—7F42(2H—d—3F=8-6Hz)+—F5+ 7.62(“¢, s
7.64-7.70 (2H H7. 32775(1H m, 7/96 (2H, d, J = 8.2 Hz),
8.22-8.28 (1H , ‘HNMR(souMHz,cﬁ){}lafpn@Siia%HQf Exanpl e
Ad- 19-1: |(+24B-(3- % 2 (8 br. ol b $3. 2.1]p
ct-8-yl)dthiyi|] p- 7%5 ;é%i@%g H&{lvﬁu SOZPAHTY).
(propan-2-yfl ae : ? 1:14?1)774:5(:‘1'5”3&3‘:11,2)770(11{,‘,;‘
(+) - 243- ((3-ch| or nyl) - £-{ 5[ 2- ( 3- oxa- B- azabi cycio '3 .2.1]
oct-8-ypethyl | pyridin-2-y1} -5-0x
o-1, 5-di kydro-4H— 2, 4-triazol - 4- y11- N(propan-2-yl)acet am de |[ 0452]
[ Formul a|177] "H.NMR (600 MHz, CDCI:)  {ppm) ; 1.8 (6 H, d,
i b o e
Ad-12 _@ N/ 4.05-4.12'(1 ﬁ,;n),4.:£s(za,:s:‘s'.?b(1(!-;,&.?;5.5 SH(MH).
Hz), 5.89 - 6.92 (2H, m), 7.34 {1 H, d, J=3.7 Hz), 7.43
-7.51 {2 H,m), 7.76 (1 H, dt, J=7.4, 1.4 Hz), 7.87 {1
o H, t, J=1.7 Hz)
C\A \
- :
YN 0 "H.NMR (500 MHz, CDGIy) & {ppm) : 6.97 {3 H, d,
0 J=6.6 Hz), 1.19 {6 H, d, 3=6.8 Hz), 2.48 {1 H, dd,
t\/‘( / I J=)1§.3,19.13 ;I:z;'dzf'}{ 256 (4 4, m), 275 -2.82 (1 H,
- 3\ 7 ), 3. , dd, J=13.2, 5, , 3 1 J=4.
o \d\/ Hz), 4.05(-4.13 (1 H.m).,z4.5:*.g(j;zlj-i,asﬁ§0|4(1tl-‘lj.i3 498{M+HH),
ol J=8.6 Hz}, 7.24 - 7.28 (2 H, m}, 7.45- 7.48 {1 H,m),
7.50 .7.82 (1 H, m), 7.75 {1 H, dt, J=7.7, 1.3 Hz), 7.86
[1H, & J=1.7 Hz), 7.92 (2 H, d, J=E.7 Hz)




[ 0453] Racemi c resolution of the conpound (50 ng) prepared in Exanple

Ad- 16 was performed. Fractionation conditions Sol vent:
= 100/0 to 85/15 (v/v) Col um.

The conpound (5 x 10 ng/ Et OH

n- hexane/ Et OH
CH RALPAK AD Flow rate: 5 nm./mn
1 nL) prepared in Exanple Ad-16 was

applied to the colum. Each fraction wak2%ollected by a fraction
collector (tinme node) to yield the title conpound: Ad-19-1 (peak at a

shorter r[gAﬁqthrgblglzng 11 ny,

col orl ess anor phous conpound) and the

titl e conmpound: 19-2 (nnnk at_a Innnpr retention tine. 10 ny,
i ght yel | ow ai y_ orrpound) Exanpl e Ad- % Bnrdsoo ubBdobgslopm ; cafa Y (C =
0.2, MeOH) Ret QAP 13. 486 m n = @szhzo 9.9%.5 10 127 - 1525 q[MrHr)
11- 1- NVR [ 600 3) 5 (pp Ko -2 b, 220 o s 1. 19
(6H, d, J| md-14- Q 1 7 = 84 F(Z}]_S!-?S{E 3'7%3 mﬂ_349-3.48€13]11b,3!8 S24{[+HTH).
2.56-2. 65 (2H, (1H, 240 Bma: (i bas Dhsprn 3.45
(111, m,} 3.53 3 70-3 79 ZH?“ n:‘;fit‘-;ﬂi'ﬁrrdﬁ?é. l'ﬂ.J-H n,
4.37 (2H]s), . 7.45-7. ?ﬁ@—m 'y e o i v (1H,
m, 7.68-7-73 _’78 HH— 7.90 tH—s)—8-06.(1H d
J'=8.3 H), 843§ 46 . Exanpl e mmaeauacu& BBl P4 (€ =
0.2, MeOH) Retlent]i onTi ge: 16 008 mn SEb-1spaS o 2z 250@h ([ MFH])
31-1-NMR (600 , ;@) &1 0. 1@ 1%-136 }:-’lz’;?iaa' 33;.2(‘%”%3“ 1. 19
(611, d, JAdlS 6 6 Hz), Y 1. = ;%:SI!”E.WMGIZZ,S}I-@ 9(4 H, dL) 1 98mtBH
M, 2.54-2.66]@ 2. 8A-.7. 92 (1H 44 SR g T ﬂi%? | 8 Hz),
3.42 (1H,| hr. |s.) .52-3.60 (211 m, rqg-fsuzea@s{ 4= svmajag 1 (111,
dd, J = 13.6, |6. 6~F), 4.37 (2H, s), 6. d“(i‘H, d J = 7.4 Hz),
7.44-7.49 (1H| m, 7.50-7.55 (IH m, 7370 | = 3. 21T Hz)
7.76 (1H| d, 4.k), 7.90 (1H s), 2R 11' °” ﬂ‘i{“ﬂ‘ 7 Hz)
8.44 (1H, . 9 . S ePh §8 0 7(Ebmma 284 (Al
213-(3-Ch 1 ' yl) ﬁ%}ﬁ'ﬂ&fﬂﬂ; gr':w sad?gz()zflur:af;;:r
5-oxo-1, §-d i - y Lpaag(mrepanssypageta GE
i 47(1:-1 u.;.va ), 7.50 - 753 11'H, m), 7.70 (4
[ 0454] [H H, dd, Jag.5, 2.3 Hz), 7.73 - 7.77 {1 H, m), 7.8 (1 H,
3, :Z:L zl-)lz), 8.0 (1 H, d, J=8.3 Hz), .43 {1 H, 4,
H
YM\/O THNMR (600 MHz, COCI5) 8 (ppr) ; 145 (8 H, g,
9 /N [=6.5Hz),2.53 {4 H, br.s.), 2.59- 2,65 (2 H, m), 2.51
N 0 |-287(2H,m), 316 (3H,5),3.75 (4 H, ¢, J=4.3 Hz),
Ia-1 o N/ 404 -4.43 (1 H,m), 435 {2 H, 5), 541 {1 H, d, J=7.0 | SR8{M+H]+).
! ¢ Hz), 7.31 (2 H, o, J=8.7 Hz), 7.77 (1 H, 1, J=1.5 Hz),
o7 = 7.3 (2 H, d,=5.3 Hz), 812 (1 K, d, J=7.8 Hz), 8.22
1 P (4 H, d, J=7.5 Hz), 8.43 (1 H, 5)
0 "H-NMR (80O MHz, CDCL3) 5 (ppm) ; 0.94 (3 H, d,
X\i 0 J=5.8 Hz), 1.37 (@ H, 5), 1.77« $.87 (4 K, m), 1.88 -
%?0 2.00 {3 H, m), 2,42 - 2.49 (1 H, m}, 2.52 - 2,60 (1 H,
N/[( ), 2,87 - 3.03 {4 H, m), 3.32~3.37 (1 , m), 2.43 -
Bd-3 W 3.48 (1 H,m), 3.53. 3.55 2 H, m), 3.74 - 3.81 (2 H, S34(M +H]+).
==y ), 3.89 (3 H, 5),4.32 (2 H, 5), 6.46 (1 H, br. 5.}, 7.07
o }-7.11(1 H,m), 7.22-7.20 {2H, m), 7.34 - 7.36 {1 H,
7 m), 7.38 {4 H, d, J=7.4 Hz), 7.42 - 7.47 (1 4, m), 7.95
(2 H, d, J=8.3 Hz)
H o 'HNMR (600 MHz, COCiy) & (ppm} ; 0.92 (3 H, d,
>{/ \E o o [/=5.BHz2),1.37 (9H, 5), 1.75- 1.84 {1 H, m), 1.89 -
1.97 (3 H, m), 2.56 - 2.64 (2 H, m), 2.84 - 2.92 (1 H,
NJ( \ m), 3.27 - 3.32 (1 H, m}, 3.39 - 345 (1 H, m), 3.52 -
Bd-4 L W '{{ 3.60 (2 H, m), .70 « 2.80 {2 H, m), 3.88 (3 H, s}, 4.32 | S35(M+H}).
=/ — (2 K, ), 827 - 6,34 (1 H, m), 7.06 - 7.4 {1 H, m),
7.24 ~7.57 (1 H, ), 7.37 - 745 (2 H, m), 7.68 - 7.72
/Q‘Q g ;-I i), 807 (1 H, d, d=8.3 Hz), 8.44 {1 H, d, J=2.1




[0455] A solution of 4 MHCL in 1,4-dioxane (0.80 nL) was added to a
m xture of the conmpound (82 ng) prepared in Reference Exanple P-U
and 1, 4-di oxane (2 nL),

16 hours.

residue was purified by reverse-phase ¢t

The sol vent was distilled off under

foll owed by stirring at
reduced pressure.
@rm chromat ogr aphy. The

roomtenperature for

The

resulting crude product was washed w th EtO0Ac/ n-hexane (1/4) to yield

the titl e[Oé@lﬂ'pc{Cﬂabllc(Bfﬂ my,

colorless solid).

136 - MS (ESI

oyl

pos. )

(Y

mz:. 414 [GWF T ]&ﬁpgﬂ (g;g WHz, DWDL*UO) 8
(ppm; 1./00 aJ = 6.6 Hz), 2 63- L e 81 (211,
M), 3.7443.8D 38 (2 321342”‘&%)2&“”2& Esz)
7.56-7.61 (1H 7 [P IEA S . 5 337 3-7.89
(211, n),“%? D2 (1H 4624 Hz v f- Gy 4 "’gs%%@‘%a ﬁﬁ% &P -
213- (4- Fl uor o- 3= oxyphenyl) 1- {542- j’}.,gﬁsa‘za:zﬂfz?75229(g‘“m";177f03(‘1H“;;‘;

(nor phol ijn- 4- ype ] pyri midi n-2-y11- 5- ox0s2lz3ba, dishyids 85 ddAnd 7.8, 4-tri az
ol - 4-yl kIN- (pr opdn2- ypacet am de [ 0456] [PBFﬁﬁF§’179] Nr. N, r0 0| CsN/'N
-1/4\ NNj[0457] The mesyl form of the conpound (35 nmg) preparnd In
Ref erencé Exa P was prepar ‘%rg&%g#éwggmﬁxaﬁﬁ Pt H
[0458] The tlitle ¢ /Qnd 15 Fl S & Gt o W éﬁﬁr=d from
the resu golsng rresy or l e #aﬂimloq(\g§3 2B m) Gs“ oz, 299
([MeH ). 1 RWR ( GPO MBS R szﬁ( ikirlvi
(6H d, J = 2 51 (4H hr. s.), )gmﬁf(“gkmswz;zasgw 2H, s),
3.67-3. 76 (4H, ~74.00 (3H, S), 4. 05-4esldt \ob i Aol fom s)
6.48-6.50 (1H n), 7 19-7 25 (111, ), |7 42 7.48 (111, m. 7.57-7.62
(111, m| 8.|75 (2H,Hs) The,ﬁollomﬁng conmpounds were

synt hesi zed u5|ng\fﬁ €ogpound prepared in Reference Exanple P-@B, as
in Exarrp e d a 6: TH-NME (00 MHz, DMSO-dg) & (ppm}); 0.97 -1.02 (6

243- (4 F| aarlo- 3. et hox Eﬁi@?«mz QBRI T
azaspirof 3. $1non-,2- | ] ny11-5-ow09ﬂH5Mﬁah? Fow. Zibt739 (. 4L t i azol
-4-y1] - N (priopan=- 2 cet ani de, Exanplf87 &l ms16-022¢1Hm)

2-[1-{44p- (3, 6-Di opyridin-1(2H)-yeet hyl ] phenyl11-3-(4- - 137 -

f I uor o- 3Hetthoxypheny)—5-—oexe-—15 dihyﬂfn AH-1 2 4-triazol-4-ly1PN-(p
opan-2- ypacet amifde, Exanple Ca-8

213- (4- H uono- 3 oxypheny1) - }D\ Léégﬁ&hnhggpﬁgpplﬁgﬂdypethyI]p1
enyl | -1, 5-di hydro / ,i/ r|a Uﬁsﬂiﬁn ggnwzio eeani de,
Exanpl e |Ca! 9: N ) m), 5.03 (2Hs)n;)52 5?1 (151-{ rnj 681106(;BH(1 A2
243- (4- Fl uor o- 3- 'o pheryl) 4- {442 (4=t dpep ed.1alizn+d petlhyl ] phen
yl | - 5- oxo- 1, 50T o AH 1, 2, 4-tri azol YATYT'RRE" B?Bbéﬁ*?m&pacetanide,
Exanpl e |Ca- 10

211-{442-(4-Cyan0p|perldln-1-ypetny|jp1eny11 3-14- fiuuru 3-

met hoxypheny1) 1,5-di hydro-4H1,2, 4-triazol -4-y J Spropan-Z-y
pacet amde, e Ca-11. J“:’é‘“.i‘,?‘i";:‘”;:;"(f",:fn‘:’:’;‘%

243- (4- Rl ugro ph 1) 2 Zgiﬂﬁﬂ X erd pnls Cbthgllph
enyl1l-5- oxg 1 8 , 4-t mm :rglrsﬁﬂ)'('a@fmﬁd Riyed TS H d
e, Ka m), 7.32 {2 H, d,J=8.7 Hz}, 7.68 775(1

213- (4- Fl uof o- hoxyphenyl) - 5- OX0- 1 {FALB 7Y ™7 98 @1 . 383 Ha)

propyl pilperidin-1-ypethyl]phenyll-1,5-di hydro-4H1,2,4-triazol -4-yl kN

- (propan- 2- ypacet an de,
142- (4- 13- (4- Fl uor o- 3- met hoxypheny1) - 5- 0x0- 442- 0x0- 2-

(propan-
yl | pi per

Exanpl e Ca-13:

ylethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acctamide

[0444]

BRSNS b 8189595 el o b 32 0L b bREEIYL) ot



Exanpl e Ca- 14:

2-[1-(4-12[ 4- (D net hyl am no) pi peri din-1-yl Jet hyl | phenyl)-3(4-

fl uor o- 3- net hoxyphenyl) - 5- oxo- 1, 5-di hydro-4H1, 2, 4-tri azol - 4-yl kKN- (pr
opan- 2- ypacet am de, Exanpl e Ca-15:

243- (4- Fl uor o- 3- net hoxypheny1) - 1- {442-( bet ahydr oi soqui nol i n2( 1H) - ypet
hyl i phenyl | - 5- oxo- 1, 5-di hydro-4114, 2, 4-tri azol - 4-y1] - N- (pr opan- 2- ypac
et am de, [Formula IE8hnpl e Ca- 16:

2-[3-(4-Fl uor opB- met hoxypheny1l) - 1- { 442- (4- f | uor opi peri di n- 1-

yl)ethyl ] prenyN - 5- g¥o0-1, 5-di hydro-4H 1, 2, 4-tri azol - 4-y11- N- (propan- 2
-yQacet am"g%)téri “eFror oggeet at e, Exampl e Ca-17:

211- (4-{244-§ Acet 1 [YO) pi peridin-I|-yl ]MI phenyl) - 3- ( 4-

f I uor o- 3- met hoxyphkg - 5- 0%Qad, 5- di paujo- 4H($, 2, 4-triazol -4-y11-N-(p

ropan-2- yQacetam ag AN %- 18 ,

2-[14442-(4, 4-Di f | upgopi'pemn -yl ) et hyTTphenyl|-3-(4-fluOro- -

138 - -

3- met hoxyphg 5-o0x0-1, 5-di hydro-4H1, 2, 4-tri azol -4-y11- N- ( propan- 2
-ypacet am da&l | uor oacet at e, Exanpl e Ca-19:

213- (4- Fl uor 0-"3- net hoxypheny1l) - 5- oxo- 1- (4- { 244-
(trifluonomsth,i00;qes50 fighadd Yok -[RESRY i ; :

i azol - 4- §| KN- ( pr%ﬁ)éﬁz- ypég?:]et am d(gﬁ{,lﬁ ¥plquor o%éde)%%%%@dmwﬂné&éﬁp%fjée& boa
Ca- 20: 24dspedsidr of (RRofBhurd GODIMBMRT PIdftRnde Fddngiib PN PhED N -
3-(4-fl uo?sg?S- met hoxypﬁ%nyl) @50 g)’%_ﬂf?‘%_ di hydro-4H 1, 2,4-tri azol M}) yli

- N- (pr op&h0 2 L)y frdlmetedrhiydiirring at room Exapgrh@rdor 24.5 hours,  Water and CHCl; were
241-{412- (3, 5- Di net hyl nor phol i n- 4-ypet hyl ] pheny11- 3- ( 4-

f | uor o- 3aadsdtotypiteetyor) sobutimmoartd thewl wieyedsepardtédhePw ebntwiterzmd -CHG kddd(t e
opan-2- ypacetam de trifluoroacetate, Exanpl e Ca-22:
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[ 0459] [Table 3- 12 Exanéol e Structure Salt LGC-Ms conditions Retention
time (r dhp Hz), 436 (2H, s), 6.41 (1H, d,J = 6.4 Hz), 7.22-7.27 (1H, m), 7.30 (2H, d, ] = 8.7 Hz),

7.52 (1H, td, J = 8.0, 5.5 Hz), 7.60 (1H, dt, ] = 9.2, 2.1 Hz), 7.63-7.66 (1H, m), 7.91-7.95

(2H, m).

Synthesis of Example Ga-1:  2-(1-{4-[2-(Morpholin-4-yl)ethylJphenyl}-5-0x0-3-
phenyl-1,5-dihydro-4H-1,2,4-triazol-4-y1)-N-(propan-2-yl}acetamide
[0446]



" M5 (E-.511106.) mx ([14+1114) Ca6 Free 2-1 0.519 538 Ca-7 into
Free 2-1 0329 494 ca-a 14,e r\inms 1110 Free 2-1 0.529 514 Ca-9

,-.rlio0 LH5 Ore- /5
-132-

[Fogn;lla 174]
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[0447] A mixture of the compound (100 mg) prepared in Example Aa-1, 10% Pd-C

(0.020 g), tricthylamine (0.035 mL}), and MeOH (2 mL) was stirred in a hydrogen atmosphere
overnight. The insoluble matter was removed through Celite (registered trademark). The
filtrate was concentrated under reduced pressure to yield the title compound (89 mg, colorless
solid).

MS (ESI pos.) m/z: 450 ([M+H]").

'H-NMR (600 MHz, DMSO-d6) & (ppm); 0.99 (6H, d, ] = 6.9 Hz), 2.43 (4H, br. 5.),
2.51-2.56 (2H, m), 2.70-2.81 (2H, m), 3.52-3.65 (4H, m), 3.70-3.85 (1H, m), 4.35 (2H, s),
7.35(2H, d,J = 8.7 Hz), 7.48-7.61 (3H, m), 7.64-7.72 (2H, m), 7.82-7.95 (2H, m), 8.08-8.22
(1H, m).

Synthesis of Example Ha-1:  2-[3-(2-Bromo-5-chlorophenyl)-1-{4-[2-(morpholin-
4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide

[0448] [Formula 175]

H
TP
0
\fmlﬁ\l N b
Cl =N D |

Br
[0449] 2-Bromo-N-(propan-2-yl)acetamide (470 mg) was added to a suspension of the

compound (1.10 g) prepared in Reference Example P-Q1 and anhydrous K>COs (656 mg) in
DMF (22 mL), followed by stirring at room temperature for 16.5 hours. Water and CHCl,



Free-2-1 0.578 510 Ca-10 Free 2-1 0.518 521 ca-11 Free 2-1 0.537
526 1 A Free 2-1 0.07 538 Ca-13 ,i,L.co 0 4--<. 4
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were added to the reaction solution, and then were separated between water and CHCls, and
the aqueous layer was extracted with CHCl;. The combined organic layer was dried over
MgSQq, and the desiccant was removed by filtration.  The filtrate was concentrated under
reduced pressure.  The resulting crude product was purified by silica gel column
chromatography (SNAP Cartridge HP-SiL: 50 g, mobile phase: CHCly/MeOH/NH,OH =
99/1/0.1 to 95/5/0.5 (v/v/v)) twice. The resulting solid was stirred in a solvent mixture
(15 mL, EtOAc/n-hexane = 1/6 (v/v)) at room temperature, was then collected by filtration,
and was dried to yield the title compound (749 mg, colorless solid).

MS (ESIpos.) m/z: 562, 564 ((M+H]").

"H-NMR (600 MHz, CDCly) & (ppm); 1.11 (6H, d, J = 6.6 Hz), 2.53 (41, br. 5.),
2.58-2.63 (2H, m), 2.80-2.85 (2H, m), 3.74 (4H, t, J = 4.5 Hz), 3.95-4.03 (1H, m), 4.20 (2H,
§),5.93(1H, d, J = 7.4 Hz), 7.28 (2H, d,J = 8.7 Hz), 7.40 (1H, dd, J = 8.7, 2.5 Hz), 7.61 (1H,
d,J=2.5Hz), 7.62 (1H, d,J = 8.7 Hz), 7.91 (2H, d, ] = 8.7 Hz).

| Example Aa-15: 2-[3-(3-Chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl }-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide hydrochloride
{04501 [Formula 176]

L
\r tju O “2-"
=N
HCl

[0451] A solution of 4 M HCl in EtOAc was added to the compound (550 mg) prepared in
Example Aa-1, followed by stirring at room temperature overnight. The solvent was
distilled off under reduced pressure, and the residue was azeotroped with EtOAc twice. The
residue was washed with Et;0.  The solid was collected by filtration to yield the title

compound (575 mg, colorless solid).

'H-NMR (500 MHz, DMSO-d6) § (ppm); 1.00 (6H, d, J = 6.5 Hz), 3.03-3.16 (4H,
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m), 3.34-3.41 (2H, m), 3.45-3.55 (2H, m), 3.71-3.82 (3H, m), 3.97-4.04 (2H, m), 4.39 (2H,
s), 742 (2H, 4, } = 8.6 Hz), 7.57-7.62 (1H, m), 7.64-7.70 (2H, m), 7.72-7.75 (1H, m), 7.96
(2H, d, ] = 8.2 Hz), 8.22-8.28 (1H, m), 10.52-10.64 (1H, m).

Synthesis of Example Ad-19-1:  (-)-2-[3~(3-Chloropbenyl)~1-{5-[2-(3-0xa-8-
azabicyclo[3.2.1]oct-8-y}) propyl]pyridin-2-yl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-
{(propan-2-yhacetamide and Example Ad-19-2: (+)-2-[3~(3-chlorophenyl)-1-{5-{2-(3-0%x2-8-
azabicycio[3.2.1]Joct-8-y1} propylJpyridin-2-yl}-5-oxo-1,5-dihydro-4H-1 ,2,4-triazol-4-y1]-N-
(propan-2-yl)acetamide
[04'3’2] [Formula 177)

\r‘q 2 \"Q Sl
G T LTI

[0453] Racemic resolution of the compound (50 mg) prepared in Example Ad-16 was

performed.
Fractionation conditions
Solvent: n-hexanc/EtOH = 100/0 to 85/15 (v/v)
Colomn: CHIRALPAK AD

Flow rate: 5 mL/min

The compound (5 x 10 mg/EtOH 1 mL) prepared in Example Ad-16 was applied to
the column. Each fraction was collected by a fraction collector (time mode) to yield the title
compound: Ad-19-1 (peak at 2 shorter retention time, 11 mg, colorless amorphous
compound) and the title compound: Ad-19-2 (peak at a longer retention time, 10 mg, light
yellow oily compound),

Example Ad-19-1: [a]p” = -2.26° (¢ = 0.2, MeOH)

Retention Time: 13.486 min

MS (ESI pos.) m/z: 525 ((M+HT™).

'"H-NMR (600 MHz, CDCl3) & (ppm); 0.92 (3H, d, ] = 6.2 Hz), 1.19 (6H, d, ] =


ip-temp
Rectangle


CF3CO2H 2-1 0.536 514 Ca-17 Free 2-1 0.483 553 ca-18 1-0S-1'9<
CF3CO2H 2-1 0, 555 532 Ca-19 re-cr-r CF3CO2H 2-1 13.595 584 Ca-Wr<

41}-rik-c Free
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6.6 Hz), 1.75-1.84 (1H, m), 1.93 (3H, s), 2.56-2.65 (2H, m), 2.84-2.92 (1H, m), 3.27-3.32
(1H, m), 3.39-3.45 (1H, m), 3.53-3.59 (2H, m), 3.70-3.79 (2H, m), 4.07-4.15 (1H, m), 4.37
(2H, s), 6.23-6.30 (1H, m), 7.45-7.50 (1H, m), 7.50-7.55 (1H, m), 7.68-7.73 (1H, m), 7.74-
7.78 (1H, m), 7.90 (1H, s), 8.06 (1H, d, J = 8.3 Hz), 8.43-8.46 (1H, m).

Example Ad-19-2: [a]p™® = +1.94° (c = 0.2, MeOH)

Retention Time: 16.008 min

MS (ESI pos.) m/z: 525 ([M+H]").

*H-NMR (600 MHz, CDCL;) & (ppm); 0.91 (3H, d, J = 5.8 Hz), 1.191(6H, d, I=
6.6 Hz), 1.80 (1H, dd, J = 11.1, 6.2 Hz), 1.88-1.98 (3H, m), 2.54-2.66 (2H, m), 2.84-2.92
(1H, m), 3.30 (1H, d, J = 5.8 Hz), 3.42 (1H, br. 5.), 3.52-3.60 (2H, m), 3.69-3.80 (2H, m),
4.11 (1H, dd, J = 13.6, 6.6 Hz), 4.37 (2H, 5), 6.29 (1H, d, J = 7.4 Hz), 7.44-7.49 (1H, m),
7.50-7.55 (1H, m), 7.70 (1H, dd, J = 8.3, 2.1 Hz), 7.76 (1H, d, J = 7.4 Hz), 7.90 (1H, s), 8.06
(1H, d, J = 8.7 Hz), 8.44 (1H, d, J = 2.1 Hz).

Synthesis of Example Ad-21:  2-[3-(3-Chloropheny!)-1-[{4-(2-aminoethyl)phenyl]-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
[0454] [Formula 178]

[0455] A solution of 4 M HCl in 1,4-dioxane (0.80 mL) was added to a mixture of the

Cl

compound (82 mg) prepared in Reference Example P-U1 and 1,4-dioxane (2 mL), followed
by stirring at room temperature for 16 hours. The solvent was distilled off under reduced
pressure. The residue was purified by reverse-phase column chromatography., The

resulting crude product was washed with EtOAc/n-hexane (1/4) to yield the title compound

(37 mg, colorless solid).



2-1 0.551 526 Co-21 0 CFICO2H 2-1 0.632 525 ca-n ....e.rar jrz C
,10S-)--1 Free 2-1 0.511 512 Ca-23 I11CK | -0-1-F Free 2-1 0.547 5213
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MS (ESI pos.) m/z: 414 ([M+H]").

'H-NMR (600 MHz, DMSO-dg) & (ppmy); 1.00 (6H, d, J = 6.6 Hz), 2.63-2.70 (2H,
m), 2.76-2.81 (2H, m), 3.74-3.82 (1H, m), 4.38 (2H, s), 7.32 (2H, d, J = 8.7 Hz), 7.56-7.61
(1H, m), 7.63-7.69 (2H, m), 7.72-7.74 (1H, m), 7.83-7.89 (2H, m), 8.22 (1H, d, ] = 7.4 Hz).

Synthesis of Example Cd-1:  2-[3-(4-Fluoro-3-methoxyphenyl)-1-{5-[2-
(morpholin-4-yl)ethyl [pyrimidin-2-yl}-5-0xo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-
2-yl)acetamide

[0456] [Formula 179]

H

N0

Y \f’*‘z\, Ny an
ey

_/

[(0457] The mesyl form of the compound (35 mg) prepared in Reference Example P-T1 was
prepared as in Reference Example P-11.
[0458] The title compound (15 mg, colorless solid) was prepared from the resulting mesyl
form as in Example Aa-1.

MS (ESI pos.) m/z: 500 ((M+H]™).

"H-NMR (600 MHz, CDCl) & (ppm); 1.20 (6H, d, ] = 6.6 Hz), 2.51 (4H, br. s.),
2.63 (2H, s), 2.82 (2H, ), 3.67-3.76 (4H, m), 4.00 (3H, s), 4.05-4.14 (1H, m), 4.35 (2H, s),
6.48-6.59 (1H, m), 7.19-7.25 (1H, m), 7.42-7.48 (1H, m), 7.57-7.62 (1H, m), 8.75 (2H, s).

The following compounds were synthesized using the compound prepared in
Reference Example P-Q3, as in Example Cd-1:

Example Ca-6: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-[2-(7-0xa-2-
azaspiro[3.5]non-2-yljethyl]phenyl }-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-
yl)acetamide,

Example Ca-7:  2-[1-{4-[2-(3,6-Dihydropyridin-1(2H)-yl)ethyl|phenyl}-3-(4-



HOOR2M 2-1 0.516 482 - 141 - [0461] [Table 3-3] Ca-25 ' *fre-rtriTh
CF3COR2E1 2-1 2391 511 Ca /Th j CP2 C 0O 29 2-1 0.381 5:13 Ca -22
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fluoro-3-methoxyphenyl)-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl}-N-(propari-2-
yl)acetamide,

Example Ca-8:  2-[3-(4-Fluoro-3-methoxyphenyl)-5-0xo0-1-{4-[2-(thiomorpholin-
4-yDethyl]phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yljacetamide,

Example Ca-9:  2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-[2-(4-methylpiperidin-1-
yl)ethyl]phcnyl}-5—0X0—1,5-dihydr0-4H-1,2,4-triazol-4-yl]-N—(propan-Z-yl)acetamide,

Example Ca-10: 2-[1-{4-[2-(4-Cyanopiperidin-1-yljethyl]phenyl}-3-(4-fluoro-3-
methoxyphenyl)-5-0xo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,

Example Ca-11: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-[2-(3-methoxypiperidin-
1-yl)ethyl]phenyl}-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,

Example Ca-12: 2-[3-(4-Fluoro-3-methoxyphenyl)-5-0x0-1-{4-[2-(4-
propylpiperidin-1-yljethyl]phenyl}-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-
yl)acetamide,

Example Ca-13:  1-[2-(4-{3-(4-Fluoro-3-methoxyphenyl)-5-0x0-4-[2-0x0-2-
(propan-2-ylamino)ethyl]-4,5-dihydro-1H-1,2,4-triazol-1-yl} phenyl)ethylpiperidine 4-
carboxamide,

Example Ca-14: 2-[1-(4-{2-[4-(Dimethylamino)piperidin—1-y1]ethy1}phenyl)-3-(4-
ﬂuoro-3—methoxyphenyl)-5-0x0-1,5-dihydr0-4H-1,2,4—tr1'azol-4~yl}-N-(propan-2-
yhacetamide,

Example Ca-15: 2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-[2-(octahydroisoquinolin-
2(1H)-yl)ethyl]phenyl}-5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-ylacetamide,

Example Ca-16: 2-[3-(4~Fluoro-3-methoxyphenyl)-1-{4-[2-(4-fluoropiperidin-1-
yhethyllphenyl}-5-0xo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
trifluoroacetate,

Example Ca-17:  2-[1-(4-{2-[4-(Acctylamino)piperidin-1-ylJethyl }phenyi)-3-(4-
fluoro-3-methoxyphenyl)-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yt]-N-(propan-2-
yDacetamide,

Example Ca-18:  2-[1-{4-[2-(4,4-Difluoropiperidin-1-yl)ethy] phenyl}-3-(4-fiuoro-
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methoxyphenyl)-5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-y1j-N-(propan-2-yl)acetamide,

Example Ca-24:  2-[3-(4-Fluoro-3-methoxyphenyl)-5-oxo-1-{4-[2-(pyrrolidin-1-
yDethyl]pheny!}-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide formate,

Example Ca-25:  2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-{2-(4-methylpiperazin-1-
yDethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-yl)acetamide
trifluoroacetate,

Example Ca-26:  2-[1-{4-[2-(4-Acetylpiperazin-1-yl)ethyl]phenyl}-3-(4-fluoro-3-
methoxyphenyl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide
trifluoroacetate, and

Example Ca-27:  2-[3-(4-Fluoro-3-methoxyphenyl)-1-{4-[2-(4-hydroxy4-
methylpiperidin-1-yljethyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-
yljacetamide trifluoroacetate.

The retention times of LCMS (Conditions 2-1 or 2-2) and the results of MS of

Examples Ca-6 to Ca-27 are shown in Tables 3-1 to 3-3.
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[0460] [Table 3-2]
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Ad-8 1.5 Ca-16 10-100 Ad-1 2.5 Ad-9 2.3 Ca-17 100-1000 Ad-2 15 Ad-10
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[0461] [Table 3-3]

o o A
A
Ca-25 "_@—/_’U._ CE3CORK 21 5.2 514
-
v

CF3C02H 22— 0A81 533

]
Y
Ca-27 )ﬂv—{yo(m CF3CoZH z—1 2,503 526

[0462] Test Example 1

Binding test for V1b receptor

Human V1b receptor was transiently expressed in 293FT cells (Invitrogen). The
cells were collected and were homogenated in a 15 mmol/L tris-hydrochloric acid buffer (pH
7.4, containing 2 mmol/L magnesium chloride, 0.3 mmol/L ethylenediaminetetracetic acid,
and 1 mmol/L glycol ether diaminetetraacetic acid). The resulting homogenate was
centrifuged at 50,000 x g at 4°C for 20 minutes. The precipitate was resuspended in a
75 mmol/L tris-hydrochloric acid buffer (pH 7.4, containing 12.5 mmol/L magnesium
chloride, 0.3 mmol/L ethylenediaminetetracetic acid, 1 mmol/L glycol ether diamine
tetraacetic acid, and 250 mmol/L sucrose) to give a crude membrane preparation, which was
stored at -80°C until the binding test. In the binding test, the crude membrane preparation
was diluted with a 50 mmol/L tris-hydrochloric acid buffer (pH 7.4, containing 10 mmol/L
magnesium chloride and 0.1% bovine serum albumin), and test compound was serially
diluted with DMSQO. The diluted crude membrane preparation was incubated with each test
compound (final concentration of 0.01 nmol/L to 1 pmol/L) and [PHJAVP (final
concentration: 0.4 to 1 nmol/L) at room temperature for 60 minutes. After the incubation,
the mixture was suction filtered through a GF/C filter pretreated with 0.3%

polyethyleneimine. The G¥/C filter was dried, and a scintillator was added thereto. The



1.3 Ca-18 10-100 Ad-3 55 Ad-13 2.9 Ca-19 100-1000 Ad-4 102 Ad-14 0.54
Ca-20 10-100 Ad-5 97 Ad-15 5.1 Ca-21 10-100 Ad-6 62 Ad-16 0.92 Ca-22
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radjoactivity remaining on the filter was measured using TopCount (PerkinElmer Inc.). The
radioactivity in the presence of 10 pmol/L of unlabeled AVP was defined as 0%, and the
radioactivity in the absence of unlabeled AVP was defined as 100%. A dose-response curve
was plotted from radioactivities in the presence of a test compound at various concentrations,
and the 50% inhibitory concentration (ICsq value) of the compound was calculated. The
ICsq values of the compounds of the present invention were in the range of about 1 to

1000 nM. Table 4 shows the ICs values of typical compounds.

[0463]



10- 100 Ba-2 19 Ad-17 3.5 Ca-23 10-100 Ca-1 26 Ad-18 2.6 Ca-24 10-100
Ca-2 10 Ba-3 9.4 Ca-25 100-1000 Ca-3 6.0 Bd-1 4.1 Ca-26 100-1000 Ca-5
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[Table 4]

Table 4 Vib binding

Bxample No. ICsq value Example No. IC5q value Example ICsq vahie

(nmol/L) (nmol/L) No. (nmol/L)

Aa—1 8. 6 Da—-4 12 Bd-4 0. 44
Aa—=©6 56 Da-—-5 2.5 Ca—6 10~100
Aa—7 34 Da-6 4. 4 Ca—-7 10~100
Aa—28 4. 1 Db-1 16 Ca—28 <10
Aag—9 18 Db—-2 7.1 Ca-—-9 10~100
Aa—10 4. 7 Db—3 10 Ca—10 00~1000
Aa—11 37 Db—-4 2. 9 Ca—11 10~10C0
Aa—13 20 Ea-2 4 8 Ca—-12 00~1000
Ab—2 41 Fa-—1 46 Ca—13 00~1000
Ab—4 20 Ga-1 114 Ca—-14 60~100090
Ab-5 8. 6 Ad-—7 3. 8 Ca—15 10~100
Ac—2 79 Ad—38 1. 5 Ca—18 10~100
Ad-—-1 2. 5 Ad-9 2.3 Ca—-17 00~1000
Ad—2 15 Ad—10 1. 3 Ca—138 10~100
Ad-3 55 Ad-—-13 2. 9 Ca—-189 00~1000
Ad—4 102 Ad-14 . 54 Ca—22¢0 10~100
Ad—5 97 Ad—15 5.1 Ca—21 10~100
Ad—6 62 Ad-16 0. 92 Ca—22 10~100
Ba—2 19 Ad—17 3. 5 Ca—23 10~100
Ca-—1 26 Ad—18 2. 6 Ca—24 10~100
Ca—2 16 Ba-3 9. 4 Ca—25 00~1000
Ca—3 6. @ Bd-1 4. 1 Ca—26 00~100090
Ca—2>5 4. 4 Bd—2 3. 6 Ca—-27 0o0~100¢0
Cb-2 17 Ta-1 4 6 cd-1 1686
Cb—4 8. 6 Ad-19—-1 0. 59 cd-—-2 0. 51
Cb—5% 16 Ad—-19-—-2 17 Cd-3 0. 55
Da—-1 17 Ad—20 96 Cd—4 863
Da—-2 4. 3 Ad-—21 3665 Ja—-1 16
Da—3 32 Bd-3 0. 21 Ja—2 20

[0464] Test Example 2

Measurement of V1b receptor antagonistic activity
CHO cells (ATCC) stably expressing human V1b receptor were cultured in Ham's

F-12 medium (containing 10% FBS and 0.5 mg/mL Geneticin). The cells were seeded the



4.4 Bd-2 3.6 Ca-27 100-1000 Ch-2 17 la-1 46 Cd-1 166 Ch-4 8.6 Ad-19-1
0.59 Cd-2 0.51 Cb-5 16 Ad-19-2 17 Cd-3 0.55 Da-1 17 Ad-20
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day before the test at 20,000 cells/well in a 96-well poly-D-lysine coated black plate. On
the day of the test, the culture medium was removed, and a loading solution (1 x HBSS,

10 mmol/L HEPES, 0.1% bovine serum albumin, 1.25 mmol/L Probenecid, 0.02% Pluronic
F-127, 1.5 pmol/L Fluo-4-AM, pH 7.4) was added to each well, followed by incubation in a
CO, incubator for 1 hour.  After the incubation, the loading solution was removed. A test
solution (1 x HBSS, 10 mmol/L. HEPES, 0.1% bovine serum albumin, 1.25 mmol/L
Probenecid, pH 7.4) containing any one of test compounds was added to wells, followed by
incubation in a CO; incubator for 30 minutes. The test compound was serially diluted with
DMSO so as to be assayed at a final concentration of 0.1 nmol/L to T pmol/L. After the
incubation, measurement of fluorescence intensity levels and addition of AVP were
performed with Functional Drug Screening System (FDSS, Hamamatsu Photonics K.K.).
AVP was added to each well at a final concentration of 2.5 nmol/L. At this concentration,
AVP shows 70 to 80% of the maximum activity. The fluorescence level in the well not
containing any test compound and AVP was defined as 0%, and the fluorescence level in the
well not containing any test compound but containing AVP was defined as 100%. A dose-
response curve was plotted from fluorescence levels after the addition of AVP in the presence
of a test compound at various concentrations, and the 50% inhibitory concentration (ICs
value) of the compound was calculated. Table 5 shows the results.

[0465] [Table 5]

Example No. [Cso value Example No. 1Cs0 value
(nmol/L) (nmol/1.)
Aa-1 9.3 Ca-3 16
Aa-8 23 Cb-2 26
Aa-10 20 Da-2 6.3
Ab-2 13 Da-5 6
Ab-s | 29 e [ -
Ba-2 30
Ca-2 11
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CLAIMS

1. A 1,2 4-triazolone derivative represented by Formula (1A):

{Formula 1]

RZ

(1A)
[in Formnla (1A),
R* represents a Cy_s alkyl (the Cy.5 alkyl is optionally substituted by one to three groups
sclected from the group consisting of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and C,.
s alkoxy), C37 cycloalkyl, or 4- to 8-membered saturated heterocycle;
R? represents a hydrogen atom or C,.5 alkyl;
R? represents aryl or heteroaryl (the aryl or heteroaryl is optionally substituted by one or two
groups selected from the group consisting of Cy.s alkoxy, Cy.s alkyl, halogen atoms,
triﬂuoroﬁethyl, trifluoromethoxy, cyano, hydroxy, difluoromethoxy, and Cy.5 alkylsulfonyl);
R* and R’ may be the same or different and each represent a hydrogen atom, Cy.s alkyl (the
Ca.s alkyl is optionally substituted by one to three groups selected from the group consisting
of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and Cy.s alkoxy), Cs.7 cycloalkyl, or 4- to
8-membered saturated or unsaturated heteroeycle containing one or more nitrogen, oxygen,
or sulfur atoms in the ring (the 4- to 8-membered saturated or unsaturated heterocycle is
optionally substituted by one or two groups selected from the group consisting of hydroxy,

Cis alkyl, Cy.5 alkoxy, halogen atoms, cyano, Ca.s alkanoyl, and trifluoromethyl), or
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R*and R® optionally, together with the adjoining nitrogen atom, form a 4- to 8-membered
saturated or unsaturated heterocycle optionally containing one or more nitrogen, oxygen, or
sulfur atoms, in addition to the adjoining nitrogen atom, in the ring (the 4- to 8-membered
saturated or unsaturated heterocycle is optionally substituted by one or two groups selected
from the group consisting of hydroxy, Cy.s alky! (the Cy5 alkyl is optionally substituted by
one or two hydroxy), Cy.s5 alkoxy, halogen atoms, ¢cyano, C,.5 alkanoyl, oxo, aminocarbonyl,
mono-Cy.s alkylaminocarbonyl, di-Cy.s alkylaminocarbonyl, trifluoromethyl, and amino (the
amino is optionally substituted by one or two groups selected from the group consisting of
Cy.s alkyl and Ca.5 alkanoyl), and the 4- to 8-membered saturated or unsaturated heterocycle
optionally has a C;5 alkylene group crosslinking two different carbon atoms in the ring) or
form 2-oxa-6-azaspiro[3.3Jhept-6-y! or 7-oxa-2-azaspirof{3.5]non-2-y};

A represents phenylene or 6-membered heteroarylene (the phenylene and 6-membered
heteroarylene are optionally substituted by one or two groups selected from halogen atoms
and Cys alkoxy);

X represents a single bond, -O-, or -NR®-;

R® represents a hydrogen atom, Cys alkyl, or Cos alkanoyl;

R® represents a hydrogen atom or Cy.s alkyl; and

n is an integer of 0 to 3],

or a pharmaceutically acceptable salt of the 1,2,4-triazolone derivative,

2, The 1,2,4-triazolone derivative according to claim 1, which is represented by Formula (1A):
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[Formula 2]

R2

(1A)
[in Formula (1A),
R! represents a Cy.s alkyl (the Cy.s alkyl is optionally substituted by one to three groups
selected from the group consisting of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and C;.
5 alkoxy), Cs.7 cycloalkyl, or 4- to 8-membered saturated heterocycle;
R? represents a hydrogen atom or C;.5 alkyl;
R® represents aryl or heteroaryl (the aryl or heteroaryl is optionally substituted by one or two
groups selected from the group consisting of Cy.s alkoxy, C;_s alkyl, halogen atoms,
trifluoromethyl, triffuoromethoxy, cyano, hydroxy, difluoromethoxy, and C;_s alkylsulfonyl);
R* and R® may be the same or different and cach represent a hydrogen atom, C,s alkyl (the
Ci.s alkyl is optionally substituted by one to three groups selected from the group consisting
of hydroxy, halogen atoms, cyano, Cs_5 cycloalkyl, and 'Cl.s alkoxy), Cs. cycloalkyl, or 4- to
8-membered saturated or unsaturated heterocycle containing one or more nitrogen, oxygen,
or sulfur atoms in the ring (the 4- to 8-membered saturated or unsaturated heterocycle is
optionally substituted by one or two groups selected from the group consisting of hydroxy,
Cu.s alkyl, Cy.5 alkoxy, halogen atoms, cyano, Cs.s alkanoyl, and trifluoromethyt), or
R* and R’ optionally, together with the adjoining nitrogen atom, form a 4- to 8-membered
saturated or unsaturated heteracycle optionally containing one or more nitrogen, oxygen, or

sulfur atoms, in addition to the adjoining nitrogen atom, in the ring (the 4- to 8-membered
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safurated or unsaturated heterocycle is optionally substituted by one or two groups selected
from the group consisting of hydroxy, Ci.s alkyl (the C, 5 alkyl is optionally substituted by
one or two hydroxy), C;s alkoxy, halogen atoms, cyano, C,.5 alkanoyl, oxo, aminocarbonyl,
mono-C,.5 alkylaminocarbonyl, di-Cj.s alkylaminocarbonyl, and trifluoromethyl, and the 4-
to 8-membered saturated or unsaturated heterocycle optionally has a Cy.s alkylene group
crosslinking two different carbon atoms in the ring) or form 2-oxa-6-azaspiro[3.3Jhept-6-yl;
A represents phenylene or 6-membered heteroarylene (the phenylene and 6-membered
hetercarylene are optionally substituted by one or two groups selected from halogen atorns
and Cy.s alkoxy);

X represents a single tond, -O-, or -NRS;

R® represents a hydragen atom, Cy.s alkyl, or Ca.s alkanoyl;

R* represents a hydrogen atom or Cy.s alkyl; and

n is an integer of 1 to 3],

or a pharmaceutically acceptable salt of the 1,2, 4-{riazolone derivative.

3. The 1,2,4-triazolone derivative according to claim 1, which is represented by Formula (1a):

[Formula 3]

(1a}
[in Formula (1a),
R’ represents a Cys alky! (the Cy.5 alkyl is optionally substituted by one to three groups

selected from the group consisting of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and C;.
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s alkoxy), Cs.7 cycloalkyl, or 4- to 8-membered saturated heterocycle;

R” represents a hydrogen atom or Cy.s alkyl;

R? represents aryl or heteroaryl (the aryl or heteroaryl is optionally substituted by one or two
groups selected from the group consisting of Cy.s alkoxy, Cy.s alkyl, halogen atoms,
trifluoromethyl, trifluoromethoxy, cyano, hydroxy, and difluoromethoxy);

R*and R may be the same or different and each represent a hydrogen atom, Cy.s alkyl (the
Cy.5 alkyl is optionally substituted by one to three groups selected from the group consisting
of hydroxy, halogen atoms, cyano, Cs.7 cycloalkyl, and C,s alkoxy), Cs.7 cycloalkyl, or 4- to
8-membered saturated or unsaturated heterocycle containing one or more nitrogen, oxygen,
or sulfur atoms in the ring (the 4- to 8-membered saturated or nnsaturated heterocycle is
optionally substituted by one or two groups selected from the group consisting of hydroxy,
Crs alkyl, Ci.s alkoxy, halogen atoms, cyano, Co s alkanoyl, and triflucromethyl), or

R*and R® optionally, together with the adjoining nitrogen atom, form a 4- to 8-membered
saturated or unsaturated heterocycle optionally containing one or more nitrogen, oxygen, or
sulfur atoms, in addition to the adjoining nitrogen atom, in the ring (the 4- to 8-membered
saturated or unsaturated heterocycle is optionally substituted by one or two groups selected
from the group consisting of hydroxy, Cy._s alky! (the Cy.s alkyl is optionally substituted by
one or two hydroxy), Cy.s alkoxy, halogen atoms, cyano, C;.5 alkanoyl, oxo, aminocarbonyl,
mono-Cy; alkylaminocarbonyl, di-C;_s atkylaminocarbonyl, and trifluoromethyl, and the 4-
to 8-membered saturated or unsaturated heterocycle optionally has a Cys alkylene group
crosslinking two different carbon atoms in the ring} or form 2-oxa-6-azaspiro[3.3]hept-6-yl;
A represents phenylene or 6-membered heteroarylene;

X represents a single bond, -O-, or -NRS;

RS represents a2 hydrogen atom, Cy.s alkyl, or C,.s alkanoyl; and

n is an integer of 1 to 3],

or a pharmaceutically acceptable salt of the 1,2,4-triazolone derivative.

4. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according

to any one of Claims 1 to 3, wherein
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R!is a Cys alkyl;

R” is a hydrogen atom; and

R? is phenyl or pyridyl (the phenyl or pyridyl is optionally substituted by one or two groups
selected from the group coﬁsisﬁng of Cy.s alkyl, Cy.5 alkoxy, halogen atoms, cyano, hydroxy,
trifluoromethyl, difluoromethoxy, and triflsoromethoxy).

5. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 4, wherein

A is phenylene, pyridinediyl, or pyrimidinediyl (the phenylene, pyridinediyl, and
pyrimidinediyl are optionally substituted by one or two groups selected from halogen atoms
and Cy.s alkoxy).

6. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 4, wherein

A is phenylene or pyridinediyl (the phenylene and pyridinediyl are optionally substituted by
one or two groups selected from halogen atoms and Ci.;5 alkoxy).

7. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to Claim 6, wherein

A represents any one of Formulae {(2) to (4):

[Formula 4]

8. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 7, wherein
X is a single bond;

n is an infeger of 1; and

R* and R’ optionally, together with the adjoining nitrogen atom, form a 4- to 8-membered
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saturated or unsaturated heterocycle optionally containing one or more nitrogen, oXygen, or
sulfur atoms, in addition to the adjoining nitrogen atom, in the ring (the 4- to 8-membered
saturated or unsaturated heterocycle is optionally substituted by one or two groups selected
from the group consisting of hydroxy, C, s alkyl (the C,.s alkyl is optionally substituted by
one or two hydroxy), Cr.s alkoxy, halogen atoms, cyano, C, 5 alkanoyl, oxo, aminocarbonyl,
mono-Cy.s atkylaminocarbonyl, di-C; 5 alkylaminocarbonyl, and trifluoromethyl, and the 4-
to 8-membered saturated or unsaturated heterocycle optionally has a Cy.5 alkylene group
crosslinking two different carbon atoms in the ring) or form 2-oxa-6-azaspiro[3.3Thept-6-yi.
9. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 8, wherein

R*and R’ together with the adjoining nitrogen atom, form a 5- or 6-membered saturated
heterocycle optionally containing one or more nitrogen, oxygen, or sulfur atoms, in addition
to the adjoining nitrogen atom, in the ring (the 5- or 6-membered saturated heterocycle is
optionally substituted by one or two groups selected from the group consisting of hydroxy
and Cy.s alkyl, and the 5- or 6-membered saturated heterocycle optionally has a Cy.s alkylene
group crosslinking two different carbon atoms in the ring) or form 2-oxa-6-azaspiro[3.3]hept-
6-ylL.

10. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according
to any one of Claims 1 to 8, wherein

R* and R®, together with the adjoining nitrogen atom, form a 6-membered saturated
heterocycle optionally containing one or more oxygen atoms, in addition to the adjoining
nitrogen atom, in the ring (the 6-membered saturated heterocycle is optionally substituted by
one or two hydroxy, and the 6-membered saturated heterocycle optionally has a Cy 5 alkylene
group crosslinking two different carbon atoms in the ring) or form 2-oxa-6-azaspiro[3.3]hept-
6-yl.

11. One substance selected from, or a mixture of two or more substances selected from
the group consisting of the following compounds and pharmaceutically acceptable salts

thereof according to Claim 1:
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2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yi)ethyl|phenyl} -5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(3-hydroxypyrrolidin-1-yl)ethyl Jphenyl}-5-0xo-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-(4-{2-[3-(hydroxymethyl)pyrrolidin-1-yl]ethyl} phenyl)-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yljacetamide,
2-[3~(3-chlorophenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)ethyl Jphenyl }-5-0x0-
1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(8-0xa-3-azabicyclo[3.2.1]Joct-3-yl)ethyl |phenyl}-5-0x0-1,5-
dikydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-{3-(3-chlorophenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl[phenyl}-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-y1}-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-5-oxo-1-{4-[2-(piperidin-1-yl)ethyl]phenyl }-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(1,4-oxazepan-4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{5-[2-(morpholin-4-yl)ethyl] pyridin-2-y1} -3-0x0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{5-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)ethyl [pyridin-2-y1 }-5-
ox0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophcnyl)-1-{5-[2-(3-oxa—8-azabicyclo[3.2.1]oct-8-y1)eﬂ1yl]pyridin—2—yl}-5 ~0X0-
1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chloropheny!)-1-{6-[2-(morpholin-4-yl)ethyl]pyridin-3-y1}-5-0x0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
N-tert-butyl-2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}~5-0x0-1,5-
dibydro-4H-1,2,4-triazol-4-yl]acetamide,
2-[3-(3-chloropheny!)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl }-5-0x0-1,5-dihydro-4H-1,2,4-

triazol-4-yl}-N-(1,1,1-triftluoropropan-2-yl)acetamide,
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2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-y1]-N-(1-hydroxy-2-methylpropan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl ] phenyl}-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-yl}-N-cyclobutylacetamide,

2-[3-(3-chlorophenyl)-1- {4-[2-(morpholin-4-yl)ethyljphenyl }-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-yl}-N-(oxetan-3-yl)acetamide,
2-[3(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-0xo-1,5-dihydro-4H-1,2 4~
triazol-4-yl]-N-(cyclopropylmethyl)acetamide,
2-[3-(3-methoxyphenyl)-1-{4-[2-(morpholin-4-yl)ethyl}phenyl }-5-0x0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-flnoro-3-methoxyphenyl)-5-oxo-1-{4-[2-(piperidin-1-yl)ethyl]pheryl }-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{4-[2-(morpholin-4-yl)ethyliphenyl}-5-ox0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yDethyl]phenyl}-5-oxo-1,5-dikydro~-4H-1,2,4-triazol-4-yl]-N-(propan-2-y})acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl |phenyl } -
5-ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{5-[2-(morpholin-4-yl)ethyljpyridin-2-y1}-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-fluoro-3-methoxyphenyl)-1-{5-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yl)ethyl]pyridin-2-yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(4-flucro-3-methoxyphenyl)-1-{5-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-yl)ethyl pyridin-
2—yl}—5-oxo-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N—(propan~2-yl)acetamidc,
2-[3-(3-chloro-4-fluorophenyl)-5-oxo0-1-{4-[2-(piperidin-1-yl)ethyl]phenyl}-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chloro-4-fluorophenyl)-1-{4-[2-(morpholin-4-y})ethyl |phenyl } -5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
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2-[3-(3-chloro-4-flucrophenyl)-1-{4-[2-(2-0xa-6-azaspiro [3-3]hept-6-yh)ethyl}phenyl}-5-
ox0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,
2-[3-(3-chloro-4-fluorophenyl)-1-{4-[2-(1,4-0xazepan-4-yl)ethyljphenyl }-5-0x0-1,5 ~dihydro-
4H-1,2,4-triazol-4-y1]-N-~(propan-2-yl)acetamide,

2-[3-(3-chloro-4-fluorophenyl)- 1-{4-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-yl)ethyl|phenyl }-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chioro-4-fluorophenyl)-1-{4-[2-(3-hydroxy-8-azabicyclo[3.2.1]oct-8-
yDethyl]phenyl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3~(3-chloro-4-fluorophenyl)-5-oxo-1-{5-[2-(piperidin-1-yl)ethyl]pyridin-2-y1}-1,5-
dihydro—-’-iH—l,2,4-triazol—4-yl]-N-(propan-z-yl)acetamide,
2-[3~(3-chloro-4-fluorophenyl)-1-{5-[2-(morpholin-4-yl)ethyl]pyridin-2-y1 }-5-0%0-1,5~
dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,
2-[3-(3-chloro-4-fluorophenyl)-1-{5-[2~(2-0xa-6-azaspiro [3.'3]hept-6-y1)ethy1]pyrid1'n—2-y1}-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,
2-[3~(3-chloro-4-fluorophenyl)-1-{5-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl Jpyridin-2-
yl}-5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-ylI]-N-(propan-2-yl)acetamide,
2-[3-(3-cyanophenyl)-1-{4-[2-(morpholin-4-yl)etliylJphenyl}-5 -oxo-l,S-dihsrdro-tlH-1,2,4-
triazol-4-yl]-N-(propan-2-yl)acetamide, '
2-[3-(3-ﬂuoropheny1)~1-{4-[2-(morph01in-4-yl)ethyl]pheny1}-5-0x0-1,5-dihydro-4H-1,2,4—
triazol-4-y1]-N-(propan-2-yl)acetamide,
2-(1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-0x0-3-phenyl-1,5-dihydro-4H-1,2,4-triazol-4-
yI)-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{3-fiuoro-4-[2-(morpholin-4-yl)ethylJphenyl }-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{3-fluoro-4-[2-(3-oxa-8-azabicyclof3.2.1Joct-8-yl)ethyl]phenyl}-5-
0x0-1,5-dihydro-4t-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{3-methoxy-4-[2-(morpholin-4-yl)ethyl}phenyl}-5-0x0-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
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2-[3-(3-chlorophenyl)-1-{3-methoxy-4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl [phenyl }-
5-o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[ 2-(morpholin-4-yl}propyl]phenyl }-5-oxo-1,5-dihydro-4H-1,2,4-
triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-{2-(3-oxa-8-azabicyclo]3.2.1]oct-8-yl)propyl]phenyl }-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{5-[2-(morpholin-4-yl)propyllpyridin-2-yl}-5-ox0-1,5-dihydro-4H-
1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{5-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)propyl]pyridin-2-y1}-5-
o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
N-tert-butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(morpholin-4-yl)ethyl]pyridin-2-yl}-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl|acetamide,
N-tert-butyl-2-[3-(3-chlorophenyl)-1-{5-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-yl)ethyl ] pyridin-
2-y1}-5-o0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]acetamide,
2-[3-(3-methoxyphenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)ethyl]phenyl}-5-0x0-
1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
N-tert-butyl-2-{3-(3-methoxyphenyl)-1-{5-[2-(morpholin-4-yl)ethyl] pyzridin-2-yl}-5-0x0-1,5-
dihydro-4H-1,2,4-triazol-4-yl]acetamide,
N-tert-butyl-2-[3-(3-methoxyphenyl}-1-{5-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-
yDethyl]pyridin-2-yl}-5-oxo0-1,5-dihydro-4H-1,2,4-triazol-4-yl]acetamide,
2-[3-(2-bromo-5-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl]phenyl}-5-oxo-1,5-dihydro-
4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-(3-[3-(methylsulfonyl)phenyl}-1-{4-[2-(morpholin-4-yl)ethyl]phenyl }-5-oxo-1,5-dibydro-
4H-1,2,4-triazol-4-y1)-N-(propan-2-yl)acetamide,
2-[3-(3-chlorophenyl)-1-{4-[2-(morpholin-4-yl)ethyl Jphenyl }-5-0x0-1,5-dihydro-4H-1,2,4-
triazol-4-yl}-N-(propan-2-yl)acetamide,
(+)-2-[3-(3-chlorophenyl)-1-{5-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-yl)propyllpyridin-2-yl}-
5-0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,
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(-)-2-[3-(3-chlorophenyl)-1-{5- [2-(3-0xa-8-azabicyclo[3.2.1]oct-8-y1)propyl]pyridin-2-yl }-5-
0x0-1,5-dihydro-4H-1,2,4-triazol-4-yl]-N-(propan-2-yl)acetamide,
2-]3-(4-fluoro-3-methoxyphenyl)-1-{4-[2-(3-0xa-8-azabicyclo[3.2.1 Joct-8-
yl)propyl]phenyl}-s-oxo-1,5—dihydro-4H—1,2,4—triazol-4—y1]-N-(propan—2—y1)acetamide,
2-[3-(,_4-ﬂuoro-3-mcthoxypheny1)-1-{5-[2-(3-oxa—8~azabicyclo[3.2.1]oct-8-yl)propyl]pyridin~
2—y1}—5—0x0-1,5-dihydr0—4H-1,2,4—triazol-4—yl] -N-(propan-2-yl)acetamide,
N-tert-butyl-2-[3-(3-methoxyphenyl)-1-{4-[2-(3-oxa-8-azabicyclo[3.2.1]oct-8-
yI)propyI]phenyl}—S-oxo-1,5-dihydro-4H-1,2,4—triazol-4—y1]acctamidc,
N-tert-butyl-2-[3~(3-methoxyphenyl)-1-{5-[2-(3-0xa-8-azabicyclo[3.2.1]oct-8-
yl)propyl]pyridin-2-y1}-5-0x0-1,5 -dihydro-4H-1,2,4-triazol-4-yl]acetamide,
2—[3-(6-methoxypyridin—Z-yl)-l-{4—[2-(moxpholin-4-y1)ethyl]phenyl}-5 -0x0-1,5-dihydro-4H-
1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide, and
2-[3-(6-meth0xypyridin~2—yl)-1—{4-[2-(3-oxa-S-azabicyclo[3.2.1]oct-8-y1)ethy1]phcnyl}-5 -
0x0-1,5-dihydro-4H-1,2,4-triazol-4-y1]-N-(propan-2-yl)acetamide,

12, A pharmaceutical composition comprising the 1,2,4-triazolone derivative or
pharmaceutically acceptable salt thereof according to any one of Claims 1 to 11 as an active
ingredient.

13, A therapeutic or ﬁrcventivc agent comprising the 1,2,4-triazolone derivative or
pharmaceutjcally acceptable salt thereof according to any one of Claims 1 to 11 as an active
ingredient for mood disorder, anxiety disorder, schizophrenia, Alzheimer's disease,
Parkinson's discase, Huntington's chorea, eating disorder, hypertension, gastrointestinal
disease, drug addiction, epilepsy, cerebral infarction, cerebral ischemia, cerebral edema, head

injury, inflamrmation, immune-related disease, or alopecia.
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14, A therapeutic or preventive agent comprising the 1,2,4-triazolone derivative or
pharmaceutically acceptable salt thereof according to any one of Claims 1 to 11 as an active
ingredient for use in the treatment of mood disorder, anxiety disorder, schizophrenia, Alzheimer’s
disease, Parkinson’s disease, Huntington’s chorea, eating disorder, hypertension, gastrointestinal
disease, drug addiction, epilepsy, cerebral infarction, cerebral ischemia, cerebral edema, head injury,

inflammation, immune-related disease, or alopecia.

15. Use of a therapeutic or preventive agent comprising the 1,2,4-triazolone derivative or
pharmaceutically acceptable salt thereof according to any one of Claims 1 to 11 as an active
ingredient in the manufacture of a medicament for the therapeutic and/or prophylactic treatment of
mood disorder, anxiety disorder, schizophrenia, Alzheimer’s disease, Parkinson’s disease,
Huntington's chorea, eating disorder, hypertension, gastrointestinal disease, drug addiction, epilepsy,
cerebral infarction, cerebral ischemia, cerebral edema, head injury, inflammation, immune-related

disease, or alopecia.

16. The 1,2,4-triazolone derivative or pharmaceutically acceptable salt thereof according to any
one of Claims 1 to 11 for use in the treatment or prevention of mood disorder, anxiety disorder,
schizophrenia, Alzheimer’s disease, Parkinson’s disease, Huntington’s chorea, eating disorder,
hypertension, gastrointestinal disease, drug addiction, epilepsy, cerebral infarction, cerebral

ischemia, cerebral edema, head injury, inflammation, immune-related disease, or alopecia.
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