- 1 - DESCRI PTI ON GLYCI NE TRANSPORTER- | NHI BI TI NG SUBSTANCES TECHNI CAL
FI ELD [ 0001] The present invention relates to conpounds having a
glycine transporter-inhibiting action. BACKGROUND ART [0002] The NVDA
receptor, which is one of glutamate receptors, is |ocated on the
nerve cell nenbranes in the brain and involved in various

neur ophysi ol ogi ¢ events such as neuronal -plasticity, cognition,
attention, and nenory. The NVDA receptor has a plurality of
allosteric binding sites, one of WDBESERIBTION gl ycine binding site
(glycine binding site on NVDA receptor conplex). It has been reported
that the glycine bi nGLNGINE{TRANSINMORER EPBIGINCGEYREANGSES nvol ved i n
the activation of NMDA receptors (Non-Patent Docunent 1). [0003]
Action potential arriving at the presynaptic term nals of glycinergic

nerves tri rs the ease of glycine into synaptic clefts. The

rel eased a&g&pﬁgpgi%@§k¥o t he postsynaptic receptors or the |Iike and
is thenr dfromthe svnapt I - e -
this fact OONyct A e B RaRkHEs © GhibPul e R Eg el anpREartRiling
functions ,gf,,NVDA receptors through regul ation of the amount of
glycine in the extracellular fluid. [0004] dycine transporters

(A yTs) amagrorReimD Arvol ved in the reuptake of extracellular
glycine into cells, and two subtypes, GyTl and dyT2, have so far
been i denf0G02¢dTh&€NYINA revhptoh wihichex pnesfghdapate naeptbss, is hocated oo éreaisred
cortex, hippocanpus, thalanus and the |ike, has been reported to be
associ at e¢elhimembiinesiadbebrginand iyolyeh iy sopeATWOPIAFiIolReic PR E SWh dgase,
cognitive inpairment, denentia, anxie di sorder . 0. eneral.i zed
sty GreoPatP e Eod b disTon s teroe’ c dns aePode g P PILARE
soci al anx] i : - Wiagc L I e85 4| : =1 5 L
phobi as.  abados e iR of LALRUE LR EaRARL SR AR RSB on
tremor, paiNibaREdptRSORpRx IEBEBeerbpSRUItRA t&egidy&ﬂetbim §i8Cn NVIDA
di sorder, bipol ar "di sorder, eating disorder, sl eep disorders

( Non- Pat entcepo€ turrplesisdnvblved|if) 3l tianom oLINND A s btors N Gh-Patentribodoivichtni.
action and having an m dazolidin-2-one - 2 - structure have been
report ed i[A0@Hhe Adooupaertisl ativing abdk pwsyrRatietsrmibals wiglytigericareaves Jriggers
These conpounds desciibed in Patent Docunments_ 1 and 2 are .
char act er itheglepse afightcing pRemAPUg sty i dedsleasehglycpr indsiodhe pestsynaptic

carbonyl to one of, the endocyclic nitrogen ataons,of .the

i mi dazol i dF¥¥B ,Ors\/ﬁ{iﬂi‘eelﬁgr?&? ﬁsetﬁglbﬁg’r‘?y F& 5?18 X %ygapgltctcéec S & "EBSPORES ot Raged on
endocycl i G.:qi Jj:m Wy lic
carbonat o o b Y e et e D A PR O

. LIST PATEN%W M dAROGhodRab e cikoRUReatrads luP 208092878 Pat ent
Docunent 2: 2009034062 NON- PATENT DOCUMENTS [ 0007] Non- Pat ent
Docunent J00MMDI EdychireertradspoetersaGlyTs) 2@@4Jteifs in98ldedDihdNenp Rk @ivxtracellular
Docunent 2: Current Medicinal Chemistry, 2006, 13, 1017-1044

Non- Pat entgldirsuinierrells and\evr ey esh Shtverand C8Y by pay2ods) been glentigh - {dgEl,

Non- Pat ent Docunent 4. Expert i ni on_on Therapeutic _ Patents. (2004
14 (2) 20hidyig e%wshv@'ﬂm/%ﬁ@ﬁrﬂr@eﬁ%qwcmt a[fb‘é»e%it%ﬁ'ﬁge’)has
present invention aims _to .provide.novel co N Iy . ically
acceptableeghﬁf%m?ﬁnggﬁom ?gﬁmgfgwﬁfélﬁﬁé?%%$W &Bﬁgvgg$§g§95gﬁ&ﬁé
Lreat ment cB%%ﬂbéﬁ@%ﬁﬁxe%ﬁ’ﬁ&n&ﬁia?&ﬂi&;%kﬁr@&!s fo.g. AL ARGl R anRicH BRARS, panic
cognitive I fpalirnent, denentia, anxiety disorders (e.g., dgeneralized
anxi ety diBREEEobsdaiRE-CoElp sk € elsordal) S5 avdet AXPiies ipyQ-tehufaticlaress
soci al anxiety disorder, post-traumatic stress disorder, specific
phobi as, aliwtder,spedBspldibsns aete)sireselnoeds), depresdiongirdepeprodance spaspasm
trenor, pain, Parkinson's disease, attention deficit hyperactivit

di sor der, tsieslpain, Bpkinserss diseqse. adgniifingisfigiehypemcetivitediporersbipelay disorder,

whi ch is based on the glycine uptake-inhiRitin cfdon. SOLUTION TO
eatsmg disorder, andgsle%p d?SOI‘dGPS &%n-Patent Bocume ts%—i).

[0005] Compounds having a GlyT1-inhibiting action and having an imidazolidin-2-one



R4 represents a Cl6 al kyl group (which may be substituted by 1 to 3
hal ogen atons, a Cl.6 al koxy group, a C3_6 cycl oal kyl group, or a

phenyl group), a C3.5 cycl oal kyl group, or a phenyl group, R5
and R6 are the sanme or different, and each represent a hydrogen atom
or a C1,6 al kyl group, and A, A2, A3, and A4 are the sane or

different, and each represent the formuPa CH or a ni'trogen atom
provided that one or two of Al, A2, A3, and A4 represent a nitrogen
atom (2) sihingure bagpohssa raportpd frthed@uinead lshywabadep (Rddne Dealiherdth e aebl).
according to (1), wherein R is a hydrogen atom a hal ogen
atom a CTheseaokpryndgdesepibedinitetenCDogumnadnisy] angirZoarp chaadtsrizd igthatigphenyl
het eroaryl group (which nay be substituted by a C1_6 al kyl group), a
Cl- 6 al kylerqypdegtachedcia emideiey Farhomd typnsb thegindeqyslig @Frﬁ&ffna?twwﬁg (R7
and R8 are the sane or different. and.each r esent hydr ogen atom
or a G o APITIpRNe foter B he AP el FhE et oo a i ed P
group (whi . i . S | : am
hal ogen atogﬁn%?ﬁgdf gﬁbﬁ%é?%%dp&slwa%%n gcycﬁlfl' Ilg/%rég%rno%%g TO% {Bgzﬁd%@%gf" %E gsga Sfp&% 6
al kyl am n@,@rRuRs,. Cl.6 al kyl sul fonyl groups, haloCi_6 al kyl groups,
hal oG .. 6 al koxy groups, hal oCl_6 al kyl sul fanyl groups, phenyl

groups, plENATIONISPSs, heteroaryl groups (which may be substituted
by a Cl1.6 al kyl group), and the formula - SO2NRORI (119 and Rl are the
sanme or diPAENWDOCRIMENEEh represent a hydrogen atomor a CH, al kyl

group)) or _a heteroaryl grougﬁév\hich may be substituted by Ito 3
subst i t ueh®64ePagntddpcrmenh Y GYUR0Ifs, C15 al kyl groups, C1,6

al koxy groups, a roups,. i, 6 al kyl groups), and R4
is aCl6 alkyl %P%ﬁ#&%ﬁ?@"ﬁﬁ?@@g@?ﬁsu tuted by a C3_6 cycl oal kyl
group or I phenyl group. (3) The conpound or

phar mceuﬁ(@gmﬂEﬂgg{é}ajﬁNgglt t hereof according to (1), wherein R4
is a Cl_6 addvy! NehPdRnDb&ImRY: M@le&ﬂz_ﬁ}%%’é}ﬁﬁt@q2b®’4)b v®-Ghal ogen
atons. (4) The conpound or pharmaceutically accept abl e salt thereof
accordi ng to (1NofPafeR) Dominene? :rCurdent Bledicidhl Gheatikiyt, 200@QUPp, 1017-1944 (5)
The conpound or pharnaceutically acceptable salt thereof according to
any one of (1) Nen{Paent Rpemsnh3:RPevrepsgcheplirmgenriogn @H95)alt 1#&-EHd R6
are both a hydrogen atom (6) The conpound or pharnmaceuticall

accept abl e sal t NOR&REBF DaREsPbf g PR @s)lsm Gt Bipiutic Patents 001 442) 201-
hal ogen a om a Cho al koxy group, a haloC J.6 al kyl group, a cyano
group, a heteroaryl group (which may be substituted by a Cl-6 al kyl
group), a <GhfiaaKyr mfaseriox Cl-6 al kyl ami no group, or the fornula
CONR7R8 (R7 and R8 are the sane or different, and each represent a
hydr ogen atpgaoICAa. BloBrahkyl group), and RI. is a hydrogen atom (7)
The conpound or pharmaceutically acceptable salt thereof according to
any one of[0q0B) FhelpeSnt inverfton, aimherpeovide novel conRlounds @ phaiegerticallyom a
Cl -6 al koxy group, a haloC 1 6 al kyl group, a Cl.6 alkyl g,roup, or a
C3- 6 cycl gesripblegplbuhereghhich are usefphm thespraveniien egeentraens of discasef wefess

atom a G _6 al koxy group,, a.hal oG .6 alkyl. group, a.Cl 6 alkyl

gr OLn p, or SQ“@?EE?“&%/ éﬁ%}ém%p mpgogcqgsve fﬁém@gq%éigmm&, afixiety dlsgrders (e.g.,
phar maceut i cal | cept.abl e salt the ordi ng..t 0..any_ one. :
P (7 CwieRa e LRPLE, 30 DR P B BN e BB st
or phar macdtder FokrRAREELERRL RisSRLL Zgé&ﬁ’fcg%bﬁﬁ GO LG s BROoRABY, RBRsQbn,
(1) to (8), wherein any one of A, , A3 and A4 is a nitrogen atom
or Al and dA% @pendentd) spasii, iréM@e paiat Fakindoh Q) disths, sesmpon Befictrhyperactivity
phar maceutical |y acceptable salt thereof according to any one of (1)
to (8), whigzoelen biytolarsliserdertenigedisatianyr si2p armsdrdads, aheh lobadsed drethe ghyeinea
CH, and A3 is the fornmula CH or a nitrogen atom (11) The conpound or
phar maceutuptaifinhibiteetiahl e salt thereof according to any one of (1)

and (3) tOSéL][?I)IDWSrP?{idhLI?I\/Ii s a heteroaryl group (which nmay be

[0009] As aresult of extensive and intensive studies on structurally novel compounds with



2-[(5S)-3-(5-fluoropyrimdin-2-yl)-2-0x0-5-(propan-2-y0i m dazolidin-1
-yl kKN-[4- (trifluoromethyppyridin-2-yl]acetam de,

N- (4-cycl opropyl pyridin-2-y1)-2- {(5S)-2-0x0-5-(propan-2-yl)-345-
(M1 luoronethyl)pyrimdin-2-yl]imdazolidin-I-yl} acetam de, - 7 -
2-[(5 9)-5-[(2 S)-butan-2-y1]-3

-(5-chloropyrimdin-2-yl)-2-oxohni dazol3di n[ 4-(trifluoromethyl)pyridi
n-2-yl] acetam de, N-(4-chloropyridin-2-y1)-2-[(5 S-3 -(5

- chl or opy fah fHifdrLacdtibh adai@% GHPF( ﬂfeﬁﬁ’@@nﬁnve)’ltﬂrmodﬁiﬂhbi tHé Bompounyd |

acet am de, N-(4-chloropyridin-2-y1)-2- {(5

S) - 2- 0x0- Depfrgmenpd by the-fyllgwiBd orm(ifay infwhidr onigbpgnp@ytaimnglaimmatiytijg group is
imdazolidin-1 -yll acetam de, o o .

2- [ (59) - 34att&hed tof as 06 thelepdedypliaiiirogenatomaaidhoingdazplidipamndahg endogydisz ol
INE“( 2_ é h?/ é}cg}ggﬁ gtm(n% to%{blﬁ lj{l}%{d%gﬁ{dgyolg)? _g e%xlog Isp?ro%a%i)loll %t(%)%;[s%pe Csiuep’erior GlyT1-

- (5 cyel opu ot PRI " Zril AhaRa RO (R 0RANAS YO Mdahi il diod
-chl or Opygbcﬁiogi ﬁ*h@gﬁéée}ﬁ By eRRill B acribdi Wiioky i¥delail.  Embodiments of the

- N(4-cycl opropyl pyridin-2-yl)acetam de, 2-[(5 9)-5-[(2

S) - but an- Zrasddtidventién (heklrafoRyth refiedt@ay the Rventiot cothpamat)iak a-shdwn
%’l(]ZS) Nl(34t-bglgl (2)ro;1)%/r|3d| n-2-yflacetamde, 2-[(5 S)-5

- - u W - -

-(5-chl oropyri mydi n-2-y1l)-2-oxoi mdazolidin-1-y1]-N -(4- ethylp

yri di n- 2- yOat eempeundjof famul[[lor @ phemspguticalinacoeniabje st theyepf: 54 1

S) - 1-f 1 uor.opr.op -2-0%0-3 - (trifluoronethyl)pyrimdin-2-yl]im
dazol idi rli&%ﬂ?- t}%“}mﬂéc@t am de, N-(4-chloropyridin-2-y1)-2-
{(5R)-3-(5&hl gropyrimdin-2-y1)-5 -[(1 S)- 1-

quoroprongg/!E - oimf*ﬁgzolidi n- 1-yll acetam de,

N- (4- cycl opk rildi E®-y1)-2- {(5R)-5-[(1 S)-1

-fl uoropropydd - 2-gxo-8"- (trifluoronethyl)pyrinidin-2-yl]

i mdazolidin- Ryl} acetamde, 2- {(5R)-5-[(1 S5)- 1

-fl uoropr -2-0X0-315-(trifluoronethyl)pyrimdin-2- yl]

m dazol i dﬁﬁéﬁﬁﬁ W&ire}n -N[4-(trifluoronmethyppyridin-2-yl] acetam de, 2-
{(5R) -3 -(5-chl grapyr? H?eQH@§agTey&)dif1§€r&r{t,]an§)eé&1 represent a hydrogen atom, a halogen
-fluoropropyl]-2-oxol mdazolidin- 1 - Yl

- N-[ 4- (trigtdnaronRideyp ?Mﬁlb,@l etz Y4l all8 L efodp) ax&ano group, a hétekdaBR)erdup|((hich
S)-1 -fluoropropyl]-3-(5 -fluoropyrimdin-2-yl)-2-o0xoi nucl azolidin-1
- y1] - N[ 4ngdyrtiefshbrvituedetyhy C).patkyldrovp-ayCils adice gamp.ceCs.c cyBloalkyl grouRa Cie

5R) - 3- (5-cycl opropyl pyri m di n- 2- =5-1 (1S).- 1-fl uoropropyl ] - 2-
f)§<oi Zn dag @ikygqminq? ggpﬁ%la o%mfommla ﬁﬁbﬁ%ﬁ‘r@{rﬁ(rﬁ%m the ﬁm@-qgld}fg%@%taqﬁd&éeh
2- 5R) - 3- (5- et ho rimdin-2- -5 - 1
S) - {1(f | LOF?}%FS(S’BVT}}@%?%QBYO s s ll-ﬁyﬁ(jj”%YAgTPL%;f |
-N[4-(trifluoro Ldin- 2- am,de,
N- E 4- ((:ycl opr opy %E%%%%Iﬁ%h g@f?g%l%ul BPEERTM  group,
{ (5R) - 3- (5- et hoxy pyprdsBhiglh BredyY dbup W idh Bhy Be substituted by 1 to 3 substituents
fl uoropropyl] - 2- oxoi m dazol i di n-1-yl acetam de,
N- (4- chl orselpyted dom-tatogdy atdms{dyair) grdups( B1.ealkgbeyqips,i Chisdikox? gyolips, 81 ( 1
S)-1- fluoropropyl]-2-oxoi mdazolidin-l-yll acctam de,
2- [ (5S) - 5-dKy2®)ind gtoaps, 4y dlkyBulfEyt fwopo pglnCni dkyl-gloupd.haCox alkak grovbs,
di n-1-yl KN 4-(trifluaronet hyppyridin-2-yl]acetanm de, 2- .
{(59)-5-] (hz@fllbakahulfanyhgmgps@n%enmom PhenaBY FREh)EE9PYheapps (which may

%: (s %ﬁi : 39:.6}8&: i iy BB B TR RS FAE o
0 St LG A0 SOOI
NA4- (trifd YaiQRRt drd Ryl ddhaids stkh h@eRh8Tbd8p may be substituted by 1 to 3

substituents selected from halogen atoms, C,.¢ alkyl groups, Cs.¢ cycloalkyl groups, Ci.s



2-[(5S)-5-[(2S)-butan-2-yl1]-3-(5-ethoxypyrimdin-2-yl)-2-o0xo0

m dazol i di n-1-y11- N(4-chl oropyridin-2-yfiacetam de,
2-1(59)-5-[(2S)-butan-2-yl1]-3-(5-cycl opropyl pyri mdin-2-yl)-2-0x0
dazolidin-1yl]-N-(4-chloropyridin-2-yfiacetam de,
2-[(5S)-5-[(2S)-butan-2-y1]-3-(5-ethoxypyrim din-2-y1)-2-oxoi m dazol
di n- 1-y11- N(4- cycl opr opyl pyri di n- 2- ypacét-anm de, and
2-[(59)-5-[(2S)-butan-2-y1]-3-(5-cyclopropyl pyrim di n-2-y1)-2-oxoi md
azol i di n- lajidiy brolfs, cydmbopauppyd yHlkadbyl-goupk) Md&bBT Felkyl drdips), A
pharmaceutical conposition conprising, as an active ingredient, the
conpound or phaRfepestitcall.yalbgeepipalwhechsadyt bet substiagtd bscbmﬂhai%em@tmw
one of (1) to (14). (16) An agent for preventing or treating

di seases 6fCis@kozppiorRf G Arlppkyharpup ofp peaybgroaRgh Co-b vselqaﬁiyéglromﬁr a
denenti a, ﬁnxret drsorders depression, drug dependence, spasm
trenor, pﬁ ¢yl B8R nson’' s di sease, attention deficit hyperactivity
disorder bi pol g5 ord r

whi ch conpri Sesﬁ asdlg ar% samglg?lg‘?fg%n {uggatcﬂ 1%res§111t q’ﬁf&%g@&%ﬁl ot'a C e
phar maceut,jical by, aagept abl e sal t ther eof accordrng to any one of (1)
to (14). ADVA %ECIJS EFFECTS OF | NVENTI ON [ 0013] The inventive
conpounds have gl yci & ani atapahé eimd &kiffédnt aai i fep@sae thetbinula CH or a
DESCRI PTI ON OF EMBODI MENTS [0014] The term "Cx-y (x and y each denote
a nat ur al nittogbertpin, povidsé thahemeirmwneiAS A haf, anfd* nepmizent aofitregenbom.
atons is x to y. [0015] The term "Cl1. group” as used herein

r ef erE to® Exe&am@grndm?hwd e%walhcﬁ@altéhiaﬁ%t thrrr%fgfr acgqrées the "hlffl?]&nt 0
6

gp tS?SS';‘LRSFsm RNt T A R et e e
gexyF1grou§y&K”g%é)a%’%g%gT%¥ﬁgq§gfﬁg&%gggucyg*oaﬁzg?x§# 1%R%B%%uséd

herein refaLp Joep Y @&é%'ll@é’dnlﬁirﬂ) ?ﬂﬁlﬁ% thefkRgla TONR R CRT DRIR 58O sanktbibch
is a cyclopropy group, "a cyclobutyl group, a cyclopentyl group, or a
cycl ohexyldifgreitmnd [c@éhlrépreddnea hdrogenGldn at kOxyal@ylat@ip)as used herein
refers to a straight-chain or branched-chain al koxy group having 1 to
6 carbon at oms, Ransla hyrbgedatom,f or exanpl e, a nethoxy group, an ethoxy
group, a propox¥vgroup an i sopropoxy group, a butoxy group,

i sobut oxy gr oupR’ & ardeex)|ZEap @ efrrﬁnaydw splssigaett Yy b%’yi’ ﬂ%béttfﬂem%ﬁ?d”?d from
hexyl oxy 0018] The te erei

Mor s Y R b Vot uns €t Al RSt et SR 6 s IS e s
to 6 carben E&fkgfgﬁlrfox‘gﬁ'groh 'hyﬂe 6aﬁ<91b%8§go ol Gaaua‘osag) gyogp%%@r an

acetyl grodf "gr oup, group a prvafoyl
group. [ O%%Imﬂfmﬂ gﬁ)rlf@, phéyPgipd, pAdRXy g y%@férdagn 8idup§ @tlﬁasmbpbe
fluorine, chlorine, brom ne, or iodine. 8 The term "hal oC o

al kyl gr oypbstiagedisedC hedleyl grovph,end tHe(foﬁnuEli FSﬂ)zgngEJ AT mdoR ' are the same or
branched-chai n al kyl group which has 1 to 6 carbon atons and which
has been siiffseittandedctppgsdnah bydngatatom of 2 Kak elelrereitrohe.a lkrsoaryl group

preferred nunber of the substituting. hal og toms) is 1 to 3.
Exanpl s 6PIEREErSEBIBI by} gy SEFITAS WHeted RUEI B eIy Gr ot a

di fl fl h hi byl
ar oup. - AmehtFEriaee s b gy%@f@?"%ﬁa%ﬁé%%%@ﬁpre Blterrea
[0021] The terny Qda-@l ﬁhlﬁﬂ%ﬁ%’@\%ﬁﬁ% ‘e AShsHREH Jt;brygl‘r’? %&ggxbﬁaal K

group characterize 2 straight-c

al kyl gr oypsny@afh @%hﬂﬁnﬂé$&16 carbon atons are attached to an am no
group. Exanples o the G al kyl am no group include a nethylam no
group, a dB)yEidvphpoimborghemmcedicdileideyptabit ot hewofrccading to (1) wherein R* is
N-et hyl - N-nmet hyl ami no group, and the |ike. [0022] The term"Cl.6

al kyl am ne"Ciasilkys grpup rmayefeesbstitgediby hid hbalogrngkrtifas one or two

strai ght-chain or branched-chain al kyl groups having Ito n
d (4) The compound or pharmaceutically ac%eptgble saqt thereo acgordltng to (1% y PZ%

wherein R* is a C;.6 alkyl group.



- 14 - [0033] Preferred conmpounds are those wherein R5 and R6 are
both a hydrogen atom Preferred conpounds are those wherein any
one of Al, A2, A3 and A4 is a nitrogen atomor Al and A3 are both a
nitrogen atom More preferred conpounds are those wherein Al is a
nitrogen atom A2 and A4 are both the formula CH, and A3 is the
formula CH or a nitrogen atom [0034] -The inventive conpounds nay
contain a plurality of asymetric centers. Thus, the aforenentioned
conpounds (5Ephe@¥npburdr pRitacdulicfIPt dcEeptdbte @littheteoffactoidingtet angtlone of (1) to
their racemates. Further, a plurality of diastereoners may al so

exi st. Al l(4)pwhe¢rthimse forns are included in the scope of the present
invention. Individual isoners nmay be obtained by known nethods, for
exanpl e, by useRofs adpeiogen ptpmaand ve starting materials or

i nt er medi at es, sel ective reaction or a

hy an_optjcall
diastereoselectﬁz@l]ﬁdﬁ?bﬁﬁaﬁﬁd¥ﬁ@1%W@paration of internediates or
final pro s, or by, chr omat ogr aphi td i i . he
preparati gﬁclt Clorﬁlpfél#r}r/(rieo ip[e% eEeor Callglnaacﬁepg%g%%azttdsl&%f%ﬂ%@% lhov(léﬁt“lm\%reetnp
conpounds T or m Ry e E3eRhiofh ¥AL BRox 6%E MMMELRL ERyioEDk (HRLAREa
al so included in the sCope of the preésent invention. Likew se,
phar maceutheealy cAug eRhiak hty bakiistitted byt @l &skyd brovp), V@ galkef grvlig a Ci.6
i nventive conpounds are also included in the scope of the present
i nvent i onalyB@86} grbhe, or tregfoumds CAMRIRY{RIgntl &* eteshpsaowemidiffarsngranid sach
may be adm nistered orally or parenterally. The dosage forns are
tabl ets, cepeghieshydgesnatorsor adff isidys BoHR) apbwder s, | ozenges,
oi ntnrents, creafs,. egﬁ%sions, suspensi ons, suppositories, injections
and the like, afN ¥ WHPEH Y be produced by conventiona

formul ati echni que ; | j
15t h 1 ovi SO FaA MR oA A R ycol b Bl BB orbl W Ak BFC1)
sel ected g§q4 ahRSs eYIWRk&n according to the synptoms and age of

pati ents and the purpose of treatnment. [0036] To produce these
preparati ons, aR¢@ieskigen adns ey akikbxgebhe adaagy alitybdroth)e (ass ekghgroup,
i nvention may be bl ended with one or nore pharnmacol ogically

accept abl er e &k celslkyhgrambyandexci pi ents (e.g., crystalline cellul ose,
starch, |actose, .tannitol), binders (e.g., hydroxypropylcel]lul ose,

pol yvi nyl pyrrol R&dﬁ@}‘l}’df%?ﬁra?%rﬂ}?k@@} Blom, Afern BKPUN$SYR 314108 -6 ?@V]c%r?up’

cellul ose cal ciun), and/or various

di si nt . t hyl
ot her Sﬁ;r%#éicsﬁ?ﬁ@ég@&P’F%B%Sé%QEQQg’é@éWabI e additives. [0037] The
compounds  of Tﬁe%%nﬁ%ﬁ%f%&hﬁﬂa@&hfcgl IRt Fﬁtetﬂeﬂe&_ L0 BIP A ARVt ) 1o

one or nore other 't eutic agents, nane various anti psychotics,
ant i depr eg3Rhsreir R is 8¥RAR B thdpil3paaagoni sts, 5HT2 ant agoni sts,
serotonM agoni sts, NK-1 antagoni sts, selective serotonin reuptake

i nhi bi t or 9 B&Riospousksrgphemaceuteribdicensthblea ealt therpofaceoriing itdartyams of (1) to
(SNRi's), tricyclic antidepressants, dopam nergic antidepressants, H3
ant agoni st(8), WaEEInanaghAl.t sA’ SI4TA Bs amiteagemriemsor A5 1 9md B aretbagonnigpgen
DI agoni sts, ML agoni sts, anticonvul sants, cognitive enhancenent
drugs, and®®her psychoactive drugs. [0038] Exanpl es of other

t her apeuti ents that he us in i i it e

of the pr e(g%)n eicﬂglgﬂ?riadooﬁ %ﬁ%rgfaﬁe gw%l??’aa a8 ﬁ%pg%?éésnam%?raoﬁi a&%@%%g an@%’f{? 89851 %
met ocl opr gjq%mﬁﬁynatriptan, rauwol sci ne, yohi nbi ne, fl uoxeti ne,
citalopragl’eSC|tanpran1 f enmoxeti ne, fluvoxam ne, paroxetine,

i ndal pi ne, sertdlid dginbs@itgher ed trademark), zinmel dine, venl af axi ne,
reboxetine, Ml nacipran, duloxetine, impramne, amtriptiline,

chl om pram ne, rdmhd Aptieltotiethe fupnbpiandani nept i ne, di val proex,
carbamazepi ne, di,azepam risperidone, ol anzapine, ziprasidone,

ari pi prazol e, quetis @pifmmulade espnitioaen atehozapi ne, hal operi dol

i nozi de, droperidol, chlorpromazine, thiqridazine, nesoridazine,
P ) ”Phe compound or p al‘?naceutlzcal?y acceptab?e sa(i]t tl?]ereof’ accorgmg to any one of (1)

and (3) to (10), wherein R? is a heteroaryl group (which may be substituted by 1 to 3



(4)11 [0047] Step 1: Conpound (1) and conpound (2) where XI is a

hal ogen atom nmay be reacted in an inert solvent in the presence or
absence of a base, to obtain conmpound (3). Alternatively, a Mtsunobu
reacti on between conmpound (1) and conpound (2) where X1 is a hydroxyl
group may be perforned using either an organophosphorus conpound and
an azo conpound or a phosphorus ylide rtéagent, in an inert solvent in
t he presence or absence of a base, to obtain conpound (3). Exanples
of the or gasxapkas pélednedsiren ipyadatbms, | Qidealkyl ploapy I0phogpdulle groups, Cig

tri butyl phosphine, and the |ike. Exanples of the azo conpound i ncl ude
azodicarb@k@kygnmpidy@mQIMw&KLaz@dmcﬂ@m@xyﬁmdh@@Cdsdkﬂsﬁgnﬁby

azodi carboxylic acid di-tertbutyl, and the |ike. Exanples of the
phosphorué1 ﬂhéémﬂﬁﬁgéﬁﬁPh%@ﬁﬂﬂ@c%9%W6ﬁ@ﬁﬁ?$@ﬁ@”%ﬁ@ﬁﬁF?P%HU@%W@?85@)
and the |i

Theodor a W‘?@')é%ﬁo) Iﬂg{eﬁﬁlg lS’I\E?I'Aff’y??@ %‘“e Wé’é% ut Ctl \%@g@ g%gs in
Organi ¢ S%%sﬁ%%ht% ’selg q%{ ﬁ&ngg érpzﬂom mgiﬁ(ypg c(?o ﬂﬁ%gﬁﬂgs 54)6

conpound n am dation
with corrpfamasé% g&pwyang%r&%f@lrm@nbﬂ @bk ”ﬁlﬁthaf%@'l yﬁmyl drBugshe
presence or Sencé of a base, to obtain the inventive compound [I1].
Such an arrs)dak compsuedwi phamaesutibalypRtdpdbledltitheresfaocdlding & aiytone bB(1Yy
st andard procedures known to skilled artisans, and includes, for
exanpl e, and (Rate 0N),witeren R iskQyridyl grewp @diich ra%hwubsiéuta@ png ted hyl
chl orocar bonat e, isobut chl orocar bonate, pivalog chloride or the
like; ami é‘ahsilﬁ%?nkﬁ|s%le"é?ﬂ é@m@a@ﬁ%‘r‘t%‘}é QmaHicy sls@aPSy eﬁy%%ﬂévé SIOURS: GAY |
chl ori de Qr Eh llrlﬁé‘t am dation using a condensi ng agent such as
1- et hy1- 37p8C 14t %%pé nopr opy! ) car bodi i ni de hydrochl ori de
( EDCHCL) , WG r

) Ig%)%‘hg @ﬁ@.}nﬂ% }S{%rﬁﬁl;&;?gélw(%g&)tz( tth(gé(f?gl &wh gz p%}%ﬁn} the

azide (DP or ocyani dat'e, carbony I m

0- (7- azabepgapbirdas Miecledtiom %ehgr&p,c%hﬂtﬁfgro@net hyl uroni um

hexaf | uor ophosphat e (HATU), or benzotri azol -

yl oxytri s(di met by{58h3 6 npdliasyhaihidin-heRar- bmfﬁpbm%ﬂ)ﬁidﬁ@din-l-yl]-N-
reagent), To performthe am dation reaction using a condensing agent,
an addi ti V& (tsiflobroastiyhymitioRyBagtemideazol e (HOBt) or
hydr oxysucci ni m

d d ded . t
process 2 [0048} [eslsg)ﬁrfﬁ‘leﬁlyhiynmld%‘g%? é&s}g]nseéf%ﬁn&%ner ﬂ%?%ﬂgﬁ%
d th h i St 1 of
Goneral ptCRIEERST PSR EE e A the | nvent | ve conpound 111
Conpound (1) _msg § ﬁg@%%n%eﬁ@ﬂdm Y- 9%548%%15@19199&%%%6%}“»#@ the

process describ roduction process 3 [ 005 20 -
[ For mul a Frifluoroimelt ;@)}a&rl&lhz yl]e(cét&ﬂa(db) [0051] Step 5: A general

oxi dation reaction of an alcohol into an al dehyde may be perforned
using an oxi di zNa@-dgeotyridin-24y)i REs$)-301-ddatopyremulbt-2iyh)-Lonpdund (8) .
Exanpl es of the oxidation reaction include processes using an

oxi di zi ng Paqpehimidagelidiad -ylRsetamTdRPO, PCC, or PDC, Swem oxi dation; and

i beted to ziiﬁﬁméﬁﬁ» DT GRS ?@%em n

an inert s%y ent,. baceta .§sence or absence of an acid, to obtain
corrpound ¥ &5 %t “Che reduci ng agent i ncl ude SOdI um

triacet Oxybor thqwsslg (ssfﬁfe!wg}lﬁmﬂ@bm oyl rslﬁ@pylﬁﬁaazamlﬁ%gmd[ut de,

and the i deprot'ecti on reaction described in
Theodor a an@bmthyl?}pg,ﬂ@m@_ywcwmme '"Geen's Protective Groups in
Organic Synthesis, Fourth Edition" may be performed to obtain
conpound (11). 2- [(SS) -3Gf efnoBipyGongiodnd)-2-0%9)-Sripsophie 2 ef)ithidaedidins | g -Me [4-
reagent such as triphosgene, phosgene, or carbonyl diimdazole, in an
inert sol \i@ﬁluommqﬂné)pmlg@e?nﬂéﬂcéﬁﬂ%sence of a base to obtain

compound (1) N-(4- cygﬁ)gpo?)l;f pglln in-2- ﬁ?gtf(? e2do>?ob (plopan- —a{) O be produced

(trifluoromethyl)pyrimidin-2-ylJimidazolidin-1-yl} acetamide,



A2 RL OIRI "A4 O N A H2ZNOH (13)RN R4 Step 9 (12) NAaAs" ALAtR . A
,OA/..R1L 2 Rl .AMAA HNNLHR. ) Step 10R4 (1) OH (14) [0053] Step
9: A urea formation reaction may be performed by reacting conpound
(12) with, for exanple, compound (13) or isocyanate in an inert
solvent in the presence or absence of a base, to obtain conpound
(14). Step 10: Conpound (14) may- Be subjected to an

i ntranol ecul ar cyclization reaction to obtain conpound (1). Exanples

of the intranol equisas. (A Ibuatl AN3Y(SaRlbtFribiBl-208r21bSoiniaflidinG AFEN-
i ncl ude M tsunobu reactions using either an organophosphorus conpound
and an az¢4-coifporencthyt)paidindsyplacstasidy) | de reagent. The intranol ecul ar
cyclization reaction may al so be performed after conversion of the
hydr oxyl group df(4chinemymidin:2-4))-2165%-31-Cashlorgpygioidp- byl Fewspt wtnrenan-2-
tosyl ation, hal ogenation or the Iike in the presence of a base.
Conpound @@Pnﬁ%%ﬁﬁﬁhbﬁuﬁﬁﬁﬁﬁd%ay al so be produced in accordance with

[Formul a 7 o SR eyboetis? T krar BsR s PR * o rao
(15) 0 HNMdoREethyiyb fAimidin-2-yljimidazolidin-1-yl} acetamide,
2-[(5S)-3-(5-cyclopropylpyrimidin-2-yl)-2-oxo-5-(propan-2-yl)imidazolidin-1-yl]-
N-[4-(trifluoromethyl)pyridin-2-yl]acetamide,
N-(4-chloropyridin-2-yl)-2-[(5S)-3-(5-cyclopropylpyrimidin-2-yl)-2-oxo-5-(propan-
2-yl)imidazolidin-1-yl]acetamide,
2-[(55)-5-[(2S)-butan-2-yl]-3-(5-chloropyrimidin-2-yl)-2-oxoimidazolidin-1-yl]-N-
(4-cyclopropylpyridin-2-yl)acetamide,
2-[(5S)-5-[(2S)-butan-2-yl]-3-(5-chloropyrimidin-2-yl)-2-oxoimidazolidin-1-yl]-N-
(4-chloropyridin-2-yl)acetamide,
2-[(58)-5-[(2S)-butan-2-yl]-3-(5-chloropyrimidin-2-yl)-2-oxoimidazolidin-1-yl]-N-(4-
ethylpyridin-2-yl)acetamide,
N-(4-chloropyridin-2-y1)-2-{(5R)-5-[(1S)-1-fluoropropyl]-2-oxo-3-[5-
(trifluoromethyl)pyrimidin-2-yljimidazolidin-1-yl } acetamide,
N-(4-chloropyridin-2-y1)-2- {(SR)-3-(5-chloropyrimidin-2-yl)-5-[(1S)-1-
fluoropropyl]-2-oxoimidazolidin-1-yl} acetamide,
N-(4-cyclopropylpyridin-2-y1)-2- {(5R)-5-[(1S)-1-fluoropropyl]-2-oxo0-3-[ 5-
(trifluoromethyl)pyrimidin-2-yl]imidazolidin-1-yl} acetamide,
2-{(5R)-5-[(1S)-1-fluoropropyl]-2-oxo-3-[ 5-(trifluoromethyl)pyrimidin-2-
yl]imidazolidin-1-y1}-N-[4-(trifluoromethyl)pyridin-2-ylJacetamide,
2-{(5R)-3-(5-chloropyrimidin-2-yl)-5-[(1S)-1-fluoropropyl]-2-oxoimidazolidin-1-
yl1}-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide,
2-[(5R)-5-[(1S)-1-fluoropropyl]-3-(5-fluoropyrimidin-2-yl)-2-oxoimidazolidin-1-

y1]-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide,



A3 A4 (19) H2NNH2 Step 13Step 14 R4 (18) Step 15 - 22 -

presence or absence of a base, to obtain conmpound (16). Step

12: Conpound (16) nay be reacted with a reducing agent in an inert

solvent to obtain compound (17). Exanples of the reducing agent

i nclude lithium al um num hydride, sodi um bi s(2-nethoxyet hoxy)al unm num

hydride, and the like. Further, heating3and stirring or use of

alum numtrichloride, as needed, is preferred. Step 13: The

sane process as2SBRYB-{Fcydloppoplbynaydike-nes{aisiedidocopadiiyél-y conpound

(18) from conpound (15). Step 14: The sanme process as shown in

Step 11 nmayoibedqzelidiotlagiN-ptH-@hfeirometbyipmuideh-2-Yijcefanode, conpound ( 18) .

Step 15: Conpound 1?2 and conpound (193 ngy be reacted using a .

pal | adi um cat al §<f5For3-e-etbpperriviinl yir>-HAd)- 1powawpsld-2-exoimigasdider 1-
solvent in the presence or absence

such a metal_ catalyst, in._an.inert
of a base,Yﬂt‘Iﬂ‘[gﬂf“afY RO B YIECE A% of the pal | adi um cat al yst

i ncl ude Pd(OAc) 2, ,Pd2( dba .Pd(,PRh3) ' - angd_ exa 28 of
the copper cata y@tcyflﬁgﬁogg%y%ﬁﬁ,z %Egr{%%ﬁgjj ﬁ%ﬁ?’%gﬁ’ﬁi‘g’%)@?@ éﬁ?e
l'igand of dBe Rilljadb M ralHdust-yiacdisARe! ri phenyl phosphi ne,

Xant phos, BlNRP and the |ike, ang exanples of the ligand of the
copper cat al yst Ni@chugepyNdiv-ghiyiyes- g Res iyletne g yaimitia, 2-H)-8=[(1S)-1-

cycl ohexanedi am ne, phenanthroline, proline and the |ike. General

pr oduct i odlupropogeyl-BofcddsBiolidket yljlacet8hide- 23 - [0057] Step 16:
Compound (20) may be reacted with conpound (21) using a netal .

catal yst such ag-lE8)PddNpptaacpyéd-(SiflugrpparimifieRal)-Fagoimidazelidierd oyll--
| i gand, i n_dnert saolvent .in the presence or absence of a base, to
obt ai n thi"’%ﬁ’\ﬂ&ﬂ‘t"m‘f@y BWb‘gﬁ'ﬁquj[aF‘?Tm%éorrpound (21) represents an

organonetal | i c ke it d. inc) udes.. fof ' 4 eagents
(e.g., R amgCl) §e{§?‘ﬁc%t [r(%gg’e“h{?‘? ?g g(?x,o %Eﬁ @é@%&??thﬁ}gﬁﬂgga%ent S
(e.g., th%ﬁnmﬁni@m@tjr}ama@gyél@prbpﬁ%gimac&g@éaﬁm@@;! c acid ester),
and tin réagents (e.g., R aSnBu3). anpl es of the iron reagent

i nclude tris(2, 2-{ps)tsafesi-snat Byl]1206Kok3-[ H(trifindomxthppesnidin-1-he ni ckel
reagent include 1, 2-bis(di phenyl phosphi no) et hane nickel (11) chloride
and t he | iyKénidazolidin-1-yBt¥4-thlora@origiot’nd)qce@nideay be reacted with, for
exanple, a Cl.6 al kgl am ne or a hetcroaryl group having an NH group

in the ring, usengSaIretesioxprapdur2-ghroxee-uenat-Yiidtezelifipd rylNd 4-

i f needed, | igand,. in.an i.nert solvent in the presence or absence

of a base,(m‘?ﬂb10 e@?wp?ﬂ@nmgﬁg?tiaﬁ?é&wnpound [13]. General production
roce 7 [ 0058 E . i . Sf. .

Br oce:: as[ showni1\I -(ihﬁ&gt g%‘ 11d§1] %rﬁ/?ibggé eir*sc;?t%rg%é?%mg%?%%ﬁ%-ﬁg&??@% foe

conpound [JhimidhIRAGPIROMREn(ds) . EXAMPLES [0060] Next, the present
invention will be described in nore detail by nmeans of Production

Exanpl es, Wor ki hg(4kyalvptopslparidinDegl)-2 EKENP3HE s etlanty ptriveide-EyhiPpdx@sS-grepan-
in no way intended to limt the scope of the present invention.
[0061] The-yhinvdasehdinledlecétanidappar at us used in the Production

Exanpl es and Worki ng Exampl es descri bed bel ow was itiator fro

i ot age. [ 0062] 2B BEC TR ES A R PR R g 1511
bel ow, the " silica,gel.. -, 24 - cartridge" and "silica gel

cartri dgeﬁd"&%@é‘mfog}eﬁﬁ'@gWﬁilegfﬁ@ﬁaﬁ?l({gbI umm chr omat ogr aphy were

Bi ot age SNAP Cabtif4dge KR- angl Bi QL AldLbd9e KR!
oS, respect TVETY L DURA YR ater | B eaar e Gy
Exanpl es Belovu-(kifRordhdisiphSdnaelifacahsidesi | i ca gel " used for
purification by preparative thin-layer chromatography (PTLC) were NH2
Silica Gel 60F254(5Rihidreptdlkio2{yDeR-¢(F8 X2 2R0-Srgrofpyl SriS\akituorumehypeyninidih-2-
| ndustries, Ltd. and Silica Gel 60E254 (20 cmx 20 cn) from Mer ck,

r espect i vellymideodslal-1yh aediamideoduct i on Exanpl es and Wor ki ng Exanpl es

below, the purification b repar.ati ve hi gh-perfornmance |iquid
P N—(S-chloro—6—r¥1etgylp§r1dm—2—y1)—2— {(5%)—2F-)oxo—5—propyl—3—[5- a

(trifluoromethyl)pyrimidin-2-yl]imidazolidin-1-yl} acetamide,



Appar atus: Preparative HPLC Systemfrom G |son, Inc. Col um:
Capcel pak C18 MAJd 1 5 pm 20 x 150 mm from Shi seido, Co., Ltd., or

Waters SunFire Prep C18 OBD 5 p.m 30 x 50 nm Sol vent :
A-liquid (0.1 %trifluoroacetic acid-containing water), B-liquid
(0.1%trifluoroacetic acid-containing acetonitrile) G adi ent

Condition I: O mn (A liquid/B-liquid-=930/10), 22 mn
(A-liquid/B-liquid = 20/80), 25 mn (A liquid/B-liquid -= 10/90);
flow rate, 20 niNL®BidRloro-6-methylpyraih-2)-LRO8)-3-i R6hidiopPrimidin-2-yl)-2-0xo0-5-
(A-liquid/B-liquid = 80/20), 20 min (A-liquid/B-liquid = 5/95), 25
mn (A |i gupdliRidazojidict1y1hé@Byidef | ow rate, 20 nlL/mn G adi ent
Condition 3: O mm (A-liquid/B-liquid = 90/10), 11 mn__ o o
(A-1i qui d/ B-1 i q&i{tPS3-220x08B§propen-2ny i3 ([ Apiopu- &y Rxy Ipgimelin-2 5l irgidazqlidiid -
rate, 40 m/mn | G adi.ent ndition 4: 0 nm(A-liquid/ B-liquid
= 80/ 20), Y%L}ONPWT@D(HRQNWY&PPBT-W%P&GY%Cga@}dgs), 11 min

(A-liquid/ B-1iquid.sc1/ L flow rate, 40 nml/min Detectio
254 Dm ?‘rggtsﬂ‘é‘][g%i' yeap 2o gar% ’é’é’yélr%d‘{)%r%%é’xéx‘%%apzﬁgé‘ﬂg&%w
mass spectyan ey RasHiged under the followi ng conditions: - 25
- t(I\/g s%@@r a:zegﬁémaﬁzu LCVs- 2010EV, M cromass Platform LC, or
Shi madzu LCVB- | T4 BO5-[(2S)-butani2yll-BE5 RyQeht6H yISRinEaNPY Y-S -aidiniderdtid gl -
Exanpl es bel ow, nucl ear nagnetic resonance spectra (NVR) were used
for st ructyliré-(¢-onibropyadinenyl)abtemnigc| ear magneti c resonance spectra
(NVR) were neasured under the foll ow ng conditions: o NVR
spectra: [ 1H NMVRL(5809-[(A%-butani- BEAS DEthog morimidig-2ryD)-8maommgazolidinecabdo
(JECQL Ltd.); 300 Mdz, . UNI TYNOVA3QO arian Inc.); 200 MHz,

GEM NI 200é%‘?@%of(rﬂ%@fl?%w”l‘k'é’%)“etamlge algl?{The RT (retention time) shown in

Tables 1-9 to 15 f I 1] 1.gh- 50 J.quj d
chr omat ogr aphy %i@ss ils5 ggﬁ?bg%néfzrﬁ??ﬂ%ﬁ/g'ﬁl%h@g&%@nlo%gﬁ & 5’{%@&&&1“& 1
condi ti ong 5oV Aelb I nidé.nstrument : Agilent 1290
Infinity §'Hdﬁ3\é\ﬁ‘gﬁéﬁ%¢i%b A o Acquity CSH C18, 1.7 um
+2.1 x 50 (MNA pharmaceDftal €dhposhidni ttiptsiad). ab afladtbienhgtediait dthe cothpiund og
water), B-liquid (0.1 % form c acid-containing acetonitrile)

G adi ent : phammcéutichllgadceptile saltheteaf @eyr@Dy to dnynt of (Iitm(14).
(A-liquid/B-liquid = 1/99) Flowrate; 0 8 nL/mn, Detection ngthod:
254 nm Cord®tAogees: for preveins At reathe disgasss eiorkizomreray AdBIeUsi:s difPttpack

XR-ODS, 2.2 +2.0 3 . . | t: A-liquid (0.1 %f ]
aci d- cont sz%rl?Jlﬂ]ﬁe \;ﬁ’tag?‘;?t’ %Wn%nn&ﬁ’l T (ﬁs?c&/g% ?,rdﬁprgs%? g{ugg%gegl%l?ﬁclggs%gﬂa,c

acetonitri . di . kel U =1 guid .= b i .
(A-1i qui d/t%ﬁ?"f’%‘.ﬂ‘dPg‘%’f‘fg6?}g%@ﬁ%@#@%ﬁ?‘gh’ﬂ%}a(rén“%’f’g%éeotlrg%t ?‘gﬂg’]rrdg?‘)ﬁ%eé’:
254 um Congifitd @fbrfer, drifdep WBRIess, Mich 8Hhprskd Qs @R detMe Gl RERES, thé edvh il or
LC Colum: Waters SunFire C18, 2.5 urn, +4.6 x 50 nun - 26 -

Sol vent : Ahhintgedictily decpthble fdlubereatetirdingts shycmatofi( Ditm@4hat er ) ,
B-liquid (0.1 %trifluoroacctic acid-containing acetonitrile)

G adi ent : ADWANTAGEQUS EFBECTHQFINYENGIION , 0.5 nmin

(A-liquid/B-1iquid = 90/10), 5.5 mm (A-liquid/B-liquid = 20/80), 6.0
mn (A i d09'd)BThe Huypeive comgoynds have gyqing ROspeiF @@h)q’ﬁ#”&l@gfl: g§y-

Elr g\évu(r:?it g?%ﬁ@ﬁ%ﬁ?ﬁ%% e?ée: (r)]\r/]v corrpoulngst{/]\:re nanmed
In accor dﬁ?@ﬁ%ﬁ@ﬁﬁ%@??@anﬁ@%ﬁ%?@%&%a@&al AHRAC 8 BB Rl hdans that

Devel opne od on

4- (1 2- Met hythmael b dedbor(dtéhé lswapgmet hyl ) pyri di n-3-yl ] i m dazoli din-2-0
ne [0065] [Formula 10] OH(1)(2) OH NH2HN, BocHN, Boc [ 0066] (1)

Di -tert-bybgls)diTaardnanay g alksl droqy’ asmseddatcbddrefos & swlaighi-climirodr branched-
2-am no-4- net hyl pent an- | -olqé 2,0 g) in THE (40 nL), and the m xture
was sti rr edlaiatalybeieoup bapesg At earbaretternyland infhides, Exeropicr REWYrowps an

concentrated under reduced pressure, and the residue was washed with
ethyl group, a propyl group, an 1sopropyl group, a butyl group, an isobutyl group, a tert-butyl

group, a pentyl group, an isopentyl group, and a hexyl group.



(ESI pos.) mz : 240([ NI +Nall-) (2) To a solution of tert-butyl

(1- hydr oxy- 4- met hyl pent an- 2-yCcarbarnate (2.7 g) in HVSO (60 nL) was
added 2-iodoxybenzoic acid (3.5 g), and the m xture was stirred at
roomtenperature for 3 hr. Water was added thereto, the resulting
insoluble matter was filtered off, and the filtrate was extracted
with ethyl acetate. The organic |ayer -wds-washed with - 27 - water
and brine, and dried over anhydrous magnesium sulfate. After the
dessi cant [0$] f Thd ermedCof fycldalke] frolj’t atusediaseio oefes nd # agodehlyhdeup having
reduced pressure to afford a crude product of tert-butyl

(4- met hyl 310 éﬂaﬂ}belmtafams,zvlyneb BrasaAep®pyHSHONVR cy € 0ot N OUPCRE ARGV Pd
ppm0.96- 1.00 (m 6 H, 1.61 - 1.84 (m 3 H, 3.42 -4.98 (m 2 H,
9.60 (s, PTHYYCI((}@)‘Yl'Igﬁ@chrude product of

-b iy
E:ﬁlr E)r o:‘J E,?! t{?OA&ZTEﬁ‘P%/ e%r %a%noémyﬁﬁg;gg\e%%%e fe(ri%s%stl& g?xgﬁlaalré 81 ranched-
triaeet OXX%H%QQX%F %}gg%ﬁgi/égzl 996 WEbdn a%lgﬁ Qn& Hx%fvﬁ&é) for 1Qea Irﬂeﬁ% oup,

was stirre r oo nperat ure over ni ght Saturate eous so
hydrogen @a E@z@f‘_@é@uﬁ Ql Hbp R YD, ﬁgﬁﬁﬂoﬁ(ﬁ(ytgh@pnh ¥hidke groﬁ@ | ahQ%dtoIQy group,
extraction with chloroformand dryi ng over anhydrous magnesi um

sul fate. ‘hipentglloggigamps anviaspehiyldxgrgeshpoéd a lamglokpgrouphe filtrate was
concentrat ed under reduced pressure, The residue was purified b

col utm chi@hhéi o@hm@hy “Csié tkawybepurdastupdddigecin rrsea fred staght-chdie prabrejched:
afford tert-buty

(4- et hy| Chain fﬂéaleqyﬂ BrorRSRGReL /P 5359 Pmsang ickiden dpraAmale: 21y caP

f
oy ostl oAl %365%(%5011%9 DSl fuoive SR, ghdh ol RS ©F M

tert-butylodo; mefhuly L hal dl fers to 1l hi b
fl6-(trif I uor 'ayppplla%o%ené )] gﬁ‘lusneol ]Sfaerlﬁ rzgnersz Oylu)otr:lzr11$ bcz;r(r)xgtl'{l Z (r %n.nil)}egcir

i n et hanoliodiR0) m_) and the mxture was stirred at roomtenperature
overnight. After the reaction m xture was concentrated under reduced
pressure, [6@0Ur Ahecdrmibdolss dlodigumphydused heremaefam'tataestrsighmhammrvvas
added thereto, followed by extraction with chloroform After dryin

over anhy dravgkedrebgimedol grosi vhighehas t1 He 6 gabpe étams apg ghichheebesy Slé)lTsFlwé‘?dcby
T ons, EXeRi o S8 unc, LSOUCES LSSt Tt LS00
and tri phosp{aonf (Eg< 41169)0 rhglobl éa%(gldga&g)dﬁmagﬁeeg AuorBi gthgf;éﬂlﬁ%m ting

m xture was Stirred aqueous so drogen

car bonat e dﬁﬁlo‘r'&dlé%ﬁ&l%p QQ%&&?&}?}H %rouijoiﬂdod"’tﬁghlg%n%ﬁ{yﬂ aolp OnAHﬂoﬁchese
ethyl acetate and drying over anhydrous nmagnesi um sulfate. After

desi ccant gy@ps fa thitledror@dthgf froup {'sepréfk:ﬂrécr ate was concentrated under
reduced pressure, and the residue was washed wi th hexane/ et hyl

acet at e ($0@11) Thoteahf‘6r.galkjlemiriotdreupt arpedidre(rOreh8s tp)a group GRractefIERiin
pos.) nth : 288§[Mhl-g+) 1H NVR (600 MHz, CHLOROFORM d) dg m 0. 97 -
1.03 (m ghqq)l or 1 symg tcbagg)r(omnclj{edmhamlall@fj_ grougggtctl,b]awg}g |].|fo gargoj atgmy gre
ET 1% (m artacg)ed nz%ﬁjlm)] 'groug ﬁ)ia%les ofl_%%c](%a?k}ﬁar%m? g}%lg)n%clﬁeq)rget%}?lammo
(dd, J=8. 7

fol |l ow ng 50 L]r?t‘?p hﬁa/enlrj%aw ? he(gllgt?gémgrtl:oc rt%q %éN{'%th hl\é mselthr?ll-[%]ﬁno group, and
procedur e e Jike,

4- (Propan-2-y1)-146-(trifl uoromet hyppyridin-3-yl]imdazolidin-2-one
(ESI pos. )02z Thew#déh[MHhlkylamine” as used herein refers to an amine which has one or two
1- (6- Met hoxypyri di n-3-y1l)-4-propylimdazolidin-2-one (ESI pos.) mz :
236( [ MrH] sjraiPhtechatt dr brenEleiglaam 4kyl groups having 1 to 6 calbon atoms. Examples of the
(4S)-4- (Propan 2-y1)-146-(trifl uoranet h){ppyrl di n-3-yl ]im dazolidin- 2-
one [ 0067]Cijspbwiag nglude methylagying.jdnpeshy w&]dlfﬂpﬂawa Nicthyl-0omethpagine,
was added tg heﬁ<0| ution of 2-trifluoronmethyl-5-am nopyridine (1.95 Q)

[0023] The term “Cy. alkylsulfonyl group” as used herein refers to a straight-chain or



- 30 -

(4S)-4-tert-Butyl -146-(trifl uoromerhyQoyridin-3-yl]imdazolidin-2-one
(ESI pos.) mz : 288([ MtH] +)

(4S)-4-Ethyl -146-(trifluoronethyl)pyridin-3-yllimdazolidin-2-one
(EST pos.) mz : 260([ MtH] +)

(45) - 1- (5- Fl uoropyri di n-2-y1) - 4- (propant12- yBi ni | dazol i di n-2- one (ESI
pos.) m z 224([ MtH] +)

(49) - 1- ( 6BmeRaARaIncHlRy sk Ay -goupHa0Ran 12 6 Yhibbirh@ e Odnd dhdludes qoeexamble, a
pos.) iniz : 284([ MtH] +)

(4S) - 4- Bemzytiyi<iSnyltaroupl aroetbyledifonl) gryun, diprep3isyl s igbap odni ishpnerdsoifenyl
(ESI pos.) mz : 322§[NHFU+) _

(45) - 4- Pr gpED- 4 heylseligny] gorprarsePryyiemil grogpyd erutasdondighup, vne
(ESI pos.) mz . 274([ MtH| +)

(4S) - 1- ( 6B gone-snyopentyselionyhgroypianf ahsolilfoRyl &YW (ES|

pos.) mz 8 % » - :oht-chai
(453 4" 0978 0r Sps R bgRCsaopsedny e Ay i e o g PPy
i di n-2- On%ra(n'é%d-&@? a)lk u%faflyl [\Mﬁ'«lﬂq H'a_)s 1 to 6 carbon atoms and which has been
(4S)-4-Propyl-146-(tritluoromethyl)pyridin-3-ylilmdazolidin-2-one 1H
NVR (200 %ﬁsti‘uﬂ\ﬁ@'ﬂ@loﬁn@m & b ge) aBBs ( NThedprtferred nddber of tR4ulfsitutithg
H, 3.48 - 3.62 (m 1 , 3.66- 3.84 (m 111), 3.98 -4.14 (m 1 H,
7.68 (s, haldgen atold(s) (sd, toB=8 Ex8mpizs oflthéhalo®,.dalkyl81lf28yl (gnquplindiiide 8. 86-
8.93 (m 1 H . .

(4R) - 4- ( 2mprporegpisypamy Zrapp) a diflgoromethiyisybryhetonn 3 Hipeemsthylsylfanyheiosp,

lidin-2- E © 292([ M+
?4&)[2-(23n ?%H%&ﬁ&g%§%5g£€%ggﬁﬂ%fgtrrarﬁoronerhyl)pyridin-3-y|]inida

zolidin-2- (ES S Z 1030 VEH + . o
(4R)-4-[ ( a5 Eﬁ%toeggp}rl%l%%ﬁ ?uiofg-b?‘g‘{?i FFUEJSS%’%‘S%?F{S&? AisgRighischam ory yay
ol i di n- 2- Qg chHEHIMRAIKEYLrdVizw hilH g ORMud) adnRRAY WhR8 tns Bech Busitutdd
H, 1.64- 1.79 (m 2 H), 3.91 (dd, J=9.29, 5.16 Hz, 1 H), 3.96 - 4.04
(m 1 H), v4.a06togdn dt6m(dthalbgd) ators.34The pdefBided wambkr bf) the Subdfitufihg halsgen 1
FI), 7.66 (d, J=8.67 Hz, 1 H), 8.30 - 8.38 (m 1 H), 8.70 - 8.76 (m

1 H - 3mtom(s)is1to3. Examples of the haloCy.¢ alkoxy group include a fluoromethoxy group, a
(4S) - 4-Cycl opropyl-146-(trifluoromethyl)pyridin-3-yl]imdazolidin-2-0
ne (ESI pdlgﬂl)orqrﬁgtgoxzy PR FM@.ﬂnﬂ)uoromethoxy.group. o .
(45) 2l 2 LR SPUGEA LS 0T BT At Y
(4S)-4[ 2-( - -146- (t [ LG N Br '

i dazol i di #?%?g%ﬁeﬁél}’(%gh@%é%% ﬁ&?ég%%lgété&ﬂ&ﬁr{ﬁé Q}SL;) Péﬁsfsgﬁéﬂ'ofsa ﬁﬂr&éen atom, an
{ (59) - 2- OxRy@en(RdRRAR 2 Julu)atcdd6- Whbd thd M REBEY hét@ﬁ()ﬁi?f‘lj%l@uﬁhw 4 hiffbgkaz ol
idin-1-yl } acetic acid [0069] [Formula 12] [0070] (1) Sodi um hydride
(0.53 g) wasn atdeadgdnaitanssialthe 10 thefeadhiS)re den(aoro pan b2 ay B-ddée.
(trifluoronethyl)pyridin-3-yllimdazolidin-2-one (5.6 g) in DVF (20
m.), and t[A@27H Theheerpary! groip sadelatablygomor émprarteradristerestyl zpoup and
Thereafter, tert-butyl brompacetate (10 qh) was adde, portionmﬁs%
thereto, dhdudseOneseiiice 2 REEIE BFPedPHIdar SHUPeHPEIRIYr EOYR A PIARY.

Wat er and sat urat ed ueous .sodi um hydrogen carbonate sol ution were
added t her&vH: 2 RUA-U AT & (POl €y fidaSRl eRUGH SRZoB 80l

organic | 2 = Se i L o di
(B ot age, NEar R REELRQEEPHD N RN R e R Al R} 8 oo
pressure. JJhe.residue was purified by colum chromatography (silica
gel cartridge, hexane/ethyl acetate) to afford tert-butyl

{(55) - 2- 040023 ( fihe pan-~‘Bicydl)c-1dtBoaryl group” as used herein refers to a bicyclic heteroaryl
(trifluororaethyl)pyridin-3-yllimdazolidin-I-yl} acetate (802 ny).
(ESI pos. )gronpzha38g(if Metfing)at [e29t ome ptomyssleeiad domctha aiodp caBistHg ofritragiied

to a solution of tert-butyl L
atom, an oxygen atom, a¥1d a sulfur atom. When the bicyclic heteroaryl group has a

nitrogen atom or nitrogen atoms in the ring, the each nitrogen atom may be an N-oxide.



(ESI pos.) mz : 283([MtH +) [ (5

S)-3-(6-Bronmopyridin-3-yl)-5-tert-butyl-2-oxoi mdazolidin-|-yl]

acetic acid (ESI pos.) in/z: 356([ MH +)

{(5S)-5-(Cycl opropyl net hyl ) - 2- oxo-316- (trifl uoronet hyl) pyridi n-3-yl|

m dazolidin-1- yll acetic acid - 33 - (ESI pos.) nth : 344([1\4+H +)

{(5S)-2-0x0-5-propyl-3-[6-(trifluoronetlByppyridin-3-yl]imdazolidin-1

-yl} acetic acid (ESI pos.) nmlz : 332([ MtH +)

R5S) - 343- 1if heter 1 flefhbIy-a29-Yok |1 0-Znepixterea- f

I|n?dazolﬁ??%rgﬂﬁvﬁ?kécetlé@gggdﬁ%kgyéposnr |ﬁﬁh: 350(EN#$$T?wﬁQ§QWW

{ (5S) - 2- Ox@t inelspfonpxanpld, Ja-@ukidl ] terdub| amisequitdiyt gpyupi arnddinindelyll greup. daz

olidin-1-yll acetic acid (ESI pos.) mz : 333([ Mtll] +)

[ (5S) - 3- ( BOREY hBbeytpyr i phiatinaregtisplly agceptﬁblﬁraal(”msa@%wez@ypﬂf?ﬁ Earocididdition

yl lacetic acid (ESI mz : 29

[(55) 3- (s tﬁhm(lw}q W%t%i lgpbarjnage%% t@;%pr Bpamples ofehsacidbal ey he used
acetic ac

{(53) 5. (B¢ ﬁ&ﬂ‘ EWT%S SE%%?&“@“T%%%%P%%?%%%%% Jxdrobrogic acid, nitric acid

azol i di n- A‘n(%/}wg Tltc 1daﬂddor%z§1?t ziacp(%%uéh Asc&ic a’éﬂ%i&%'ﬂk lactic acid, citric acid

{(5S)-5-ter 520%0- 34 I"uor onet hyl ) pyri di n-3-yl 1 i midazol i d

in-1-yl }nﬁﬁg'éél@ olic acid, tartaric acid, fumaric acid, maleic acid, methanesulfonic acid,
[ (5S) - 343- Fl uor o- -(trlfluoronethyl)pyrldln 2-y1] - 5- (2- net hyl propyl) -

2- 0x0i m daghahdsulidnice deid, pehzeaeswtibtic aciddnd EBluprsulioni acid. b4 (iehhdHins may
{(58)-5-Cycloprog%1 2- 0X0- 346- (trifluoronmethyl)pyridin-3-yllim
dazol i d nbdcymvprtediotthase aalisdn ¢ ESIvepdanal magner.: -~ 330( [ M+H] +)

{(5S)-343-Fl uoro-5-(tifluoroneth ridin-2-yl].-2-0xQq-5-prop azo
e i O ATE RRY L A R SrE R D 57
{(5R) - 5- [%%ﬁ% 1- Fluor opropyl] - 343-fluoro-5-(tifluoronethyl)pyridin-2-
yl]-2- ox Pfi'dazol i di n- 1- yll acetic acid (ESI pos.) mz :

390( [ MtNa] +) pift d th herein R! is a halogen atom, a C,_¢ alkoxy group, a
[(5S)-3-(5- Chlorbp§??ﬁ$ﬂ?%¥l§ye fm?g&glé propyllﬁldazofldf% | -yl Tace

c acid (ERhiopogalkylBrdup, a 37akb[ghuiNah hdteroaryl group (which may be substituted by a Ci.6
{(59)-5-[(2S)-Butan-2-yl1]-343-fluoro-5-(trifluoronethyppyrid

n-2-ylj - ZaMbgmu}@az 6.k dikpl-drydy, a€es cycleatkyd g(dE8) a G osalkylahmo:group, or the
364([ M+
[ ( 5(s§ 5H][ (el EGONR B @Ri]an@RE sredhg By Aiffrating syehyrepesrbi Ry HogesI

[ S A e e e
R T

i m dazol i 4761 Mi losen
[(59)-5- [?“%%}*4%8 sty ?@éé’%ﬁf%?i%%@ﬂaﬁ%;hxl o B g

m dazol i dinford prefdrdiag @Ehl@llﬁ&&tdm( ESbmpownd} wihavein B30 @ftddhb] inRhe para position
{(58)-5-(2-FIuoro-2-nethy|propyl)-2-oxo-346-(trif|uoronethyl)pyridin-
3-yl]i m dargprefdired.| yl } acetic acid (ESI pos.) nmz : 364([ MH] +)
Producti on Exanple 4

(4S) - 4- ( Pr opan- mﬁ‘;&dm@pemfaﬁfm%ﬁéﬁm Royt 3 Rydipgenatan.ia halogss semaf n

-2-one [ 00671_6 alllo;lf}cf) %rq)lljl{),aa }il'aﬁcl-6 ll\f(yll\lgroug 12? Cis alkl\lylf| cr}olup,o or(azé3 6 cycloaﬁkérl group.

More preferred compounds are those wherein R" is a hydrogen atom or a halogen atom.
When R! is an atom or group other than a hydrogen atom, R is preferably attached in the
ortho position.

Preferred compounds are those wherein R? is a hydrogen atom.

Preferred compounds are those wherein R? is a phenyl group (which has been

substituted by 1 to 3 substituents selected from halogen atoms, cyano groups, Ci.¢ alkyl



0O N (3) HW\N CF3 - 35 - [0072] (1) To a suspension of
L-val i nam de hydrochloride (1.0 g) and sodi um hydrogen carbonate
(3.03 g) in acetonitrile (100 nL) was added p-nitrophenyl
chlorofoimate (1.32 g), and the m xture was stirred at room
tenperature for 3 hr. Water was added thereto, the resulting m xture
was stirred at roomtenperature overnighit; and then acetonitrile was
distilled off under reduced pressure. After extraction wth ethyl
acetate, %hﬁmgﬂg%@u©x&gﬂﬁﬁ s, GRS alkOnReeR gratmdCungrylsulfedyiceoumy leselitalkyl
The residue was purified by col umm chromat ography (silica gel

cart ri dge grasiph,dialwlCox atkmet framos, )131061 @dlifydsudifanyl groups, phenyl groups, phenoxy
(5S)-5-(propan-2-yl)imdazol i di ne-2,4- dione (540 ngi. (ESI pos.)
na/z : 143{quimHEteyoaryl zyoups (whighmehe rﬂ&aatﬂa?ed|ba/tarﬁlmﬁké( gioh Pl e Fdrapala -

(59 - 5 pebpSRTE YR Fikazs Ztieoﬁaﬁ% OB hrefng e%&aewaﬂ)enmxdéoa?aa MHY 4

i ce, and tdﬁ afﬂyf(%\l;g?(é or, alh neft_rls)all’rg/ \gg \{;h%hrﬂats% %H@gd 9}?’ ?'EJ% g]h) tltu@ﬁtg er

cooling in'¢ eous so roxi de solution (1
m), THF Qél@ctéﬁ-?roﬁ@ﬁlo@&ﬂ"ﬁ&% (f 2 a[ﬁy) gt %se C@ggﬁﬁjoaqmgﬁ)hﬁs Cﬁnglkbh}e roups
resulting mxture was stirred '3t room enperat uré 10

filtrati oryider@egR, CgldltBollredipst Sdedior, adkmedryps).t hﬂo&lpkéfﬂ&td&omunds
concentrated under reduced pressure to afford

(4S) - 4- ( praopthoseavherdin RY d;eazmdndyﬂl gro@ (Ovhéch(1k6 DeamppbstitES] bypbp ) supbtztuents
129([ MF11] +) ﬁ§3 A solution o

(4S) - 4- ( prsdp@t fzomlnakom:ru@t%sﬂ%w@llgl 8Y9EPY fwcwg)alk@ ZEOHPD Lo glkoxy groups,

%;fgﬁgrgggé%ﬁr%ﬂ@ ARG H e D O e ) ) A ST ot
100C for 1_hr. “E&Ef wh%&lrpkxg% S«Q@l} o Shlicﬁ—i%a?b!eeﬁ%%@{&ted by ko3

chr onat ograp I ca ge cart | Ca gel cartri

hexane/ et Ry tﬁfeﬁis@a@at 4 RofthR glatbﬁ t@ B¢ BR%R Eloal®) grok

(600 M, R o o baleet s ay%?@ psu@gléfcomg/g Hpt (m 1
H, 3.50 ha&o@;am{m grdups)., 13 t}&7en(hﬂ>d1me1ﬁsldf1zf thé hﬁoeiz6 al]él.yl Ig)qup4neﬂlﬂoﬁedébs 26
(m 1 H, 517 (hr. s., 1 H, 8.84 (s, 2 H The foll ow ng
conpounds swestigiest/lbit Wish 2 eberart gronplpnghaterotiybgropmimnee prsfaedparryridyl group)

(4S)-1-(5-Chloropyrimdin-2- g ) - 4- (propan- 2- yI)|n1d%zolld|n 2-one
(ESI pos. )lS $Hbstituted Asll‘(lf)llvl.p’:ﬂfﬁl)a lya tg%uoromethyl group, and the halogen atom also

?E[SI( 4?2)3 2) 0‘???2“ d(%r %F%%ﬁry 1? Imngreg Srze Xrab y Debiodhhd RYLT 4RE pyrldyfigrgon itrile

(4S) -4- (Pronan 5)1% mvp;v}laﬂ@%ﬁ%%%&m{gq%m&nﬁsmzu.@,bgayﬁ.I i m dazol i di n-2

-one (ESl

(49)-1-(5- FI uor PRYErk A @inpowid¥ Wle thodeRTRRANR 21410 danell bebup whidhrigay(HeS|
pos.) mz : 225([ M-H| +)

(48) - 143- Bubsitoedby 1 to ¥ halegen mﬂsympynmdlpmféh adldompotupts apatho@-wherein BA s
l'idin-2-one (ESI pos.) rn/z : 292([ M+

(4S) - 4- ( Proognghed>chyain C guadkyl 1grqumomms@mht@p@ﬁue@ﬂm go8p gubisiteed by dIP di n-
2-one (ESI S mz ;. 27

(4S)- ! (5 k@fﬂgsm %taw. o czm%}@)raﬁgn( %frﬂefp%?ﬁboztw A Whish R} & atached ipprfesly

0S.) mz s dié 1-1]+)
(4S)-1- (5 9r|n1d|n 2-yl)-4-(propan-2-yl) m dazolidin-2-one

( ESI pos, )[%@%9 F[)orgl%?a JMEL-1])

(4S) - yrimdin-2- yl) 4 (propan-2-yei m dazol i di n- 2- one

\

A1//

R1
i I



(ESI pos.) ink : 235([ MtH] +)
(4S)-143-Fluoro-5-(trifluoronmethyl)pyridin-2-yl1]-4-(2-methyl propyl)im
i dazolidin-2-one 1H NMR (600 MHz, CHLOROFORMd) d ppm 0.95 - 1.01 (m
6 H, 1.47 - 1.56 (m 1 H, 1.61 - 1.77 (m 2 H, 3.76 - 3.85 (m 1
H, 3.93 -4.03 (m 1H), 4.07- 4.19 (m 1 H, 512 (br. s., 1 H),
7.63 -7.71 (m 1 H), 8.45 (s, 1 H - 14 -

(45)-143-Fl uoro-5-(trifluoronethyppyridin-2-yll-4-propylimdazolidin-
2-one ( ES[0038%. Prefanfed codpefridMreNadse wherein R® and R® are both a hydrogen atom.
(4S)-1-(5-Chloro-3-fluoropyridin-2-yl)-4-propyli m'ldazzggi di n: 2- one

(ESI pos.) ail zPrefermgcpimpaungp aie those wherein any one of A', A and A* is a nitrogen

(4S)-4-(Cycl opropyl mat hyl ) -143-fluoro-5-(trifl uoronethyl)pyrjdin-2-Ai
mi dazol | diawnzg%‘ggné@fr h ¢ niyogensalapy MMorp Eﬁef%eél&a@??%ﬁs Bedhgse g

2-[(59) - 2-,0x0- 5- propyl i m dazol4 di p-.1- -NA4-(trifluQr hyl idin
2o VT ho ot umuBEaBbh A GBAN e B g G, bd h BTN KR
sol ution @fide€Plrom; am nopentan-1-ol (500 ng) in THF (6 nl) was cool ed
in a dry ice-acetone bath under nitrogen atnosphere, and a sol ution
of 4- met hoposrhemyd inv&Ry at@p&und6 méy dBitain phidiity 41 BymveSc egheesd Thus, the
dropwi se thereto. After the mxture was stirred for 17 hr while

gr adual | y ateememigné¢docongpommdsengesxadt uoeynlynmtdpacadly anase faddebuttalse netheir
and the solvent was distilled off under reduced pressure to afford

1- [ ( 2S) - 1 ravpapaissy panthan a plurglity oBdiasersemers syasiabsa paist el af these ggrms @pes)
pos.) in/z ;: 3(%% + &é) A solution of | . :

1-[(29) - 1.1%%1%3%3, B i1ogr oot PESaT Lo JyBHEHY P Paske ARypinshby
potasiumtert - i de i ) . ip jce:.
under ni ttrl%é\g% %g{hgé%g%r-heé{?%?le%usggg gﬁﬁaglégct{o% staWﬁ’l% n(fé%ngla%doﬂ 1Htehﬁeec‘ha?tes,
p- t ol uenegylaf @A EALLHE rdaBoh S dihderdddBiebii r@ﬂe)ioﬂ"ﬁﬁth@ﬂl@?ﬁa%rp&w se
thereto. After the mxture was stirred for 1 hr while cooling in ice,
wat er was imelgediatdler 6hal prafudtsf siebyrodmhdtddaghhia sehath@on@sheiitaiacieed W t h
chl oroform The organic | ayer was separated out by phase-separation
cart ri dge prepagitibief ishvehittesadindl gofhdted [Hh invediéve qoegpoemts fpmekyiates or
The residue was purified by columm chromat ography (silica gel. )

car t ri dge Soln@aispebyittcneorhiis aregdotpcluded i fig)sCongod teyrgsiainvention.
1ty ot ol IS PEFEOReY PR CTol BBy A7 solvtes o RV EREY
propylim i din- . . it : iltrate was
Concent 1 at SaPeae e ALERIA i et RO ntdifol

(49) - 1- (4{amsNoxyPEGEhdAacBE AR th HedR&keht ifNdAtidn RAE bE ARflinteked &l or
pos.) rﬂzI: 225([|\/H—|] +) - 38 Qﬁé (S)q’gggdi um hydri dg (60% 27 nm) @was
added to @paoaletdllyoNnThé ddsdde) fodmg dre madbldiQ xypheRyetinutes, dispersions, powders,
propyl i m dazolidin-2-one (32 ng) in DVF (1.5 nlL), and the m xture was
stirred atlozeogan tinmsaisatrednes, Eowlsions,suspendons bppasitoriay, énjoriionnaidetbe like,
2-chl oro-N44-(trifluaronmethyppyriclin2-yllacetamde (39 ng), and the
resul ti ng aHiokttich Mayderoduegddy ennvemional forppdationrtpchpniques,dorcg ampieotie

Concent r AU GRROT L Be L praRe en RS G s e Ry may

preparati I L . 1

i sopr opyl \{)gts lg‘!rtgaf %Saaggtfokir{%&’%—% E@%{?@é& ?1}% k‘ék) ﬂ%)?}sfg{iug%y@%%%@g?%&pose of
propyl i m dag@ldadi n-1-y11-N-[4-(trifluoronethyl)pyridin-2-yl]acetam de
(19 ng). (ESI pos.) in/z: 437([ MtH +) (4) A suspension of

2- [ (55) - 3{(0B6ire Thprodpbethyde)prépactions apompydition aamilinglihn cdmydund Nf e
(trifluoronethyl)pyridin-2-yl]acetam de (137 ng) in acetonitrile (3
m.) was couised imveniigemanhelblanced|with ane oo mozgwhsnnanelagesally asaspeblacaries4o
ng) in water (3 m) was added dropw se thereto. After stjrring the

m xt ure ataREYnFICEREET (et By Sne 2ol Iosea M hREED SrEFTHIL PIPFTS -

amont um %?féllogyngrglla}lge?l%ﬁ)sé, ]pgglvﬂgf}pylngliyi\gintei I’lub(rloc'ar?’[s E‘J:Q., r\ﬁ\g‘gsneghqges ea%art]ee, I:ta 5)9’

disintegrants (e.g., carboxymethylcellulose calcium), and/or various other pharmacologically



(EST pos.) in/z: 345([ MtH +) Producti on Exanple 6
2-[ (5S) - 2-0x0-5- (propan-2-yH m dazolidin-1-y1] -N-[6-4
uoronet hyQpyri di n-3- yl]acetam de [0075] - 40 - [Forrmula 15] MeO
F3SCHN-, O NOtle (6) Ove [0076] (1) To a solution of
L-valine nethyl ester hydrochloride (2.6 g) and triethylatnine (1.6
g) in chloroform (30 nL) was added 2, 4-Idi net hoxybenzyl isocyanate
(3.0 g), and the mxture was stirred at roomtenperature overnight.
After theas@biBRtadi@Sesdi stilled off under reduced pressure, the
residue was purified by colum chromatography (silica gel cartridge,
hexane/ et i§037ac E€hatwpouadsadfitior mtesent hydntion may be used in combination with one or
N-[ (2, 4-di met hoxybenzypear banoyl] -L-valinate (4.2 g). (EST pos.) rn/z
325( [ MrHjory otheitherApang agdngsn nahelpstatigns antipsychotics, antldepressants for example,

N-[(2, 4-dineth b I b |]-L-val t
L1t ot hyl ot d izbori %%Ea%anﬁ§ﬁs]%§o\% P WA ahoREnIS0YS of 1
Lhe rest aoHoUge BT OBy EomimecPaRRe By i A AR ERRULS

cartridge
i et hosy BaneH GRS RhAh B Gk By rfebnids, SHT) Agniosppigts

pos.) rri lsmm%%@&&iﬂtbﬂsﬁndﬁagshﬁ(szbmgdi@@tymhsgwﬂsal Atiticoinlsame] um
hydri de (65% solution in toluene) was added to a sol ution of

(59) - 3- ( 2 cdgrdiivesdnhancyinemaiydgs; &nd(qid peyvhdacyilvg nigslazol i di ne- 2, 4- di one
(4.3 g) in THF (300 m), and the m xture was stirred while heatlng to
reflux fof0@8hr! xmwle&of@@m thegppieviic agents §wEingybe i an @@é@%ﬁp&lﬁwt&e was

added t hereto, foll owed stirrin After filtration, the. sol v
rea i o T lpeRowHs oL s M&B%P%‘ng‘% s o eFAli e EE, ARROCjpRRamide,

purified %X atrlg%{] rau\yoltscme %grn?ez%?o %8%% ﬁa%ﬂrhﬁaesgﬂlop?%t ire{’ngggine

hexane/ et

di met hoxy %Qg%aﬁméf gﬁ&&&ﬁﬁnmaalﬁﬁb edAERL {rgélglex%d %@en(&k)dfz@')eldme( $dnlafaxine,
Sodi um hydri de (60% 0 ng) was added to a sol ution of

(49) - 1- ( 2,réoosl bt Nﬂpﬁy@ﬁ@ﬂ wl)oxetind pripRaATIng aypRiipiiiaz cllodipranzingmertfigtilihe,
g) in DM (35 nlL), and the m xture was stirred for 20 mm Et hyl
bronDacetamEnpmn$ﬂmnmyhmaﬁvdmuedcmhamawpmeah@mpmeﬂﬁkﬁ@hme<WH§m®n@rred
at 90C for | hr. Additional ethyl bronpacetate (1.14 and sodi um
hydri de (G0%si®ge m)p%keq%@@ae,tm@sm@e aﬂ@ptnﬁehqlfé@aﬂfth MEORIRt ur e
was further stirr vent was .distilled

Cf
oo tnder resatitdo Borge Siostvts gttt inftoniins. e

ZP lemat Og@Bgyn(’lélﬁé ltfu?lﬁpx%ﬁlazﬁ@ H&dhﬂgﬁeraﬂr‘?@( ﬁ&?&pﬁ%ﬁ%lne%ﬁﬁlﬁi&ﬁe to afford

di met hOXYQﬁWéﬁnx%h@Xﬁh&n%ﬂé QQ@:;@II}% Yblihdond aaekiedike: | syohjea®imtiens(iaybhe
g). (ESI pos.) mz : 5) An aqueous solution of 2M
sodi um hyddexiistered Einﬁlltﬁ‘ﬁf)ouyl@@nalﬁk@dletphamlaseitmhh formaddtiontdny different
[ (5S)-3-(2, 4-di met hoxybenzy1l) - 2- oxo- 5- (propan-2-yDi m dazol i din-1
-yfIacetaméwmﬁﬁeﬂngb%nmﬂﬁnﬂhhﬁ@%ﬂﬁdﬂ<mﬁ§vw@ﬁGYIhe m xture was stlrred
at roomtenperature overnight. To the reaction m xt s added
Pydr ool o DESSh PiFtpsaEdyySEa AEFOP S0 PARARs b O SRt Thethogs or CHEERL ¥ Bbed

under reduce

5- am no- 2-FM Hp{]es 3 Lﬁéli@h%ﬂ“é’?*’é‘% Oﬁg} S e Ay eripE U g s RAgTle Yiproved
di i sopr opy, Ifﬁ&t@){é g@ 2%/ (1%8% mldL\éé?L%re% %dclt EJ\!\%'E 808 18R %eﬁrhﬁue{l %§§élst ' @ngh

m xture was stirre e solvent was di st

under redygeghdkQaRsH et ale RBo efSdcEd 8o WathePéHhbhdegkl tﬁ&’raﬁ@ltlbl léffects on
chromat ography (silica gel cartridge, hexane/ethyl acetate) to afford
2- 1( 5S) - 3-ploRitite shdi®tregativbenapytbins 2 poyohidbtric plisopkers-4dd/or cognitive impairment.
yl)im dazolidin-1-y11-N-16-(trifluoromnmethyl)pyridin-3-yllacetam de
(900 ng). TESke ploradmatliods for4gainfant-wih conbipgjonyef the gemparnds picthapicsent 20

m.) was added to 2-[(5S)-3-(2, 4-di net hoxybenzyl) - 2- qlo- -
invention also may provide benefits in the treatment of patients who do not sufficiently

respond to, or who are resistant to, treatment with some type of neuroleptic.



afford the title conmpound (310 ng). (ESI pos.) in/z: 331([ MtH] +)
Production Exanple 7 (2R, 3S)-2-Am no- 3-fl uoropent an- 1- ol

hydr ochl oride [0077] [Formula 16] Boc-N O OHO s (1)Boc-N 0 / MH

H2N /OH (/ F HC [0078] (1) A solution of tert-butyl
(4R)-4-formyl-2, 2-di met hyl- 1, 3-oxazol i di ne-3- carboxylate (14.0 g) in
THF (250 nmL) was cooled in a dry ice/acétone bath under nitrogen

at nosphere, and et hyl nmagnesium brom de (24 nL, 3Msolution in

di et hyl et(ém0) WTascoathdaddshicofdingeo the@estm.invEhtod @8ybé adiginiviexddlin doswas
stirred for 3 hr while elevating the tenperature gradually to 0C, and
sat ur at ed wadphemube easerohireating hdwisi degsbimtlito A0Wame adutad, ¢ither etco daifher in
m xture was separated into phases, the aqueous |ayer was then .

ext r act ed dipidad pettipps. ablirdesemay Ry Incrrased oy 4pGreasph AP PipRE aRadaherfling emthe
wat er and br'bn&?. Afber ddr i ng gver .anhydrous mapi esium sulfate, the
desi ccant 2§80y VPP SYPPOOHY AME°Yi | trate was concentrated under

reduced pr r T i i fl I }
(5i11 oa oo b fhe AL R AHEARRIPHE be BaReags L SHRINLPORARME |
tert-butyhrhl dRiods ke ydriRINPLE BN Jitlustrative of the process for producing the inventive
2, 2-di net hyl -1, 3-oxazol i di ne-3-carboxylate (11.14 g). (ESI pos.) mz
 282( [ Mtethpgund? yndshsalduibt Batakdn dseintitingit vl

(4R) - 4- (1- hydr oxypropyl) - 2, 2-di net hyl - 1, 3- oxazol i di ne-3- carboxyl at e
(10.0 g) (0042h! brtbé general AMQuetion precssscdhetdm fiingit eoluerderetars tos fyexample,
at onosphere, diethylam nosulfur trifluoride (6.1 nL) was added

dr opwi se ehalcehd sudhpg matanply pthanedyigonferangk provEgol AgERY BTGy 2nfthet e

hdded t herGis S et FOUS DRl Tt direrinag ‘Bt PSS firh 1 Haithe, or
chl or of or m2-élﬂ{pjrhl(3%e({ih X; o?l;})ﬁ'r&ﬂrb%%{glﬁch%?&%r?@ ﬁeﬁﬁg,rh% faH@tﬂHéJe%e%zen-gb@r
I , the tiltrate

desi ccant as tered o was concentrat’ed under
reduced pPKOREMILE estBhch BEAhTINEethB D BHS 10RSatO W KefdnB Budbyas GEdtoBbr methyl
chromat ography (silica gel cartridge, hexane/ethyl acetate = 95:5 -
60: 40) t O etlyf dtehet @hilo$ttet carbodkBased solvent such as chloroform or dichloromethane; an
((4R)-4-[(15)-1-fluoropropyl]-2,2-di methyl-1, 3-oxazol i di ne-3-car boxyl
ate (4. 74agjde suph MvRmeoGomamidapNORGHOBM ) ideney pretaitgle; dimetigd yulfoxide;
Hz, 3 H, 1.28 - 1,.62ﬁ§m 17 , 172 -4.01 (m 3 H, 4.30- 4.63 (m 1
(3) A sayograarived st hstPhiti on (70 nl) was added to tert-butyl
((4R) - 4-] =1 €5 : :
{1 wor opr opYTE] 215 HR GBS oforsioo RASSTRIF 8 YU IR PP A S an
the m xtu J g : { . or B :
wos d ot TS e RGPk Pty B R e or PR PN
(2.96 9). alkaBneRSr dkilHeZaith Aie{ bividklsdoh ENREUETanade, Bx@mmlagid, lithium
(4R)-4-[(1S)-1- Fl uoropropyl]-1-[3-fluoro-5-(trifluoronethyppyridin-2-
yl 11 m dazdiisahropyPndde lfiGav Ajcyflebexylanadd, Tithi b Még 4 Dipd HNGIHid&/ (o)unHCl / F
CozHN iNH2 (3)ClozHN HN/ / F NCF3 CF3(4)HN N\ | _
hexamethyldisilazide, or potassium hexamethyldisilazide; an alkali metal or alkaline earth

metal lower alkoxide such as sodium methoxide, sodium ethoxide, or potassium tert-
butoxide; an alkyl lithium such as butyl lithium, sec-butyl lithium, tert-butyl lithium, or
methyl lithium; an alkali metal or alkaline earth metal hydroxide such as sodium hydroxide,
potassium hydroxide, lithium hydroxide, or barium hydroxide; an alkali metal or alkaline
earth metal carbonate such as sodium carbonate, potassium carbonate, or cesium carbonate;
an alkali metal or alkaline earth metal hydrogencarbonate such as sodium hydrogen carbonate
or potassium hydrogen carbonate; an amine such as triethylamine, N-methylmorpholine,

N,N-diisopropylethylamine, 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), 1,5-



, [0080] (1) A solution of (2R, 3S)-2-am no-3-fluoropentanThol
hydrochloride (2.0 g) in THF (60 nL) was cooled in ice, a solution of
pot assi um carbonate (4.4 g) in water (6 nalL) and a solution of benzyl
chloroformate (2.4 g) in THF (6 nL) were added thereto, and the

m xture was stirred at roomtenperature overnight. Saturated aqueous
sodi um hydrogen carbonate sol uti on was l&dded thereto, followed by
extraction with ethyl acetate and dryi ng over anhydrous nagnesi um

sul fate. Aldzgbicydigs dOFicacRate (DBN)f bl N, B dithetiyfanilinBgoradiavie httervagclic
distilled off under reduced pressure, and the residue was purified by
col um cl wenpaindgnepisypy(idinkj ioadgele, o ¢-hitidipe, Teosahaseetieytlectedtsat e =
88:12 - 0:100) to afford benzyl , - i i

[ (2R, 3S) - 3PPoDGH®-2e¢Ryding fo/yrentarsagiop cpedifionsdapen (oskilledartispps. NAMR (600
MHz, DMSO-.d6) .d mO0,88 (t, J=7,43 Hz, 3 , 1.45.- 1.6 H) .
3.36 - 3. é&%ﬂn The fgjm %ﬂ.l%ffef@é% t9ofof prrmpie g ?Roag.% %Cldﬁug?h”?‘mgfufhﬁw atid,
4.65 -4.7 1.H..4.95.- 5 04.(m., - : s

H (2 A%géﬁ%hﬁrrg%%% , sglg%r%cy 01d[, (xgllgé ggési,_o:g Pﬁ(f)lsg%?%g Eléid, 07 emrl'grgam(,7 a8 s&c@asg
- hydr oxy peftaRadrontd 81 RRIBA&uénié 184, thifluiPhREOLQN TokAO adll)ac¥iSacid
cooled inice, triethylamne (2 nL) and nethanesulfonyl chloride (0.8
m.) were addedcidhebeilR,acRind ThER adidX hitérselevias asdpptopeidtef @cordthgwvarious
Sat ur at ed sodi um hydrogen carbonate was added thereto, followed by
extract i omeastivincaditonokmrvm @nklilldd gitisgnsover anhydr ous magnesi um
sulfate. After the desiccant was filten-ed off, the solvent was

di sti | | ed [8945] unide censel PEdlupioagpResses. R deRIREISEdialngsn aee! icdyerorsl
in DIVIF (40 n%;. Sodiungégide %%.Og %é} S addqg t%ereto, and the
M xture wEEOW: iy FRREFSERS § BTN atom i brofiedi o240 1A e 4 P heret 0, t he

resul ting opxt W it I g . r j

| ayer  viae DSiREIRR Y oR5 HRo e | el 36 AR Aol el D8 Bl
magnesi Um%ﬁm f R laBendy 8rodf Blefef &M hddBSra W | GREE Perf . MEWILE, FEr@al VB Bective
was distil eg of f under reduced pressure. The residue was di ssol ved
in THF (5@oips in Orgapiesyyipbio situith €d{tRn59WY}y medscimie)r P{ bfresdn}s avgitragen
added thereto, and the resulting m xture was stirred at room

t enper at urapnopstetighgrouThehgs b vehbuterisadosyligroupdr abenaytrdeearbetl seup
pressure, and the residue was purified by colum chromatography
(silica gdlefedp theisage reterpnes s fisniioned ehaysy| R =repeesents a Bps %‘8% &r@lpaf‘ Fofd
benzyl R2R, 35):1-am no;3-flu pent an- 2- yl i car bamat.e, (2. 34 ~ (ESI
pos.) mz Cya@é%%l[%“ﬁf 1}1%0{:39 8%&%%“%3? o I&%?r%%ﬁla%rgupwg{s l(aearga%ltsg%chﬁ

sol ution = 1-am no- 3- 2ol (2.2
3 and 2, SGPERESloRE S Rl adThORs Ik IR AT of GALRATRR

acet oni t r id@efaft profibiotion piitedshe m xture was stirred at 80C for 5 hr.

The reaction mxture was diluted with ethyl acetate and washed with
wat er and [bo4a)e, and then the solvent was distilled off under reduced
pressure. The residue was purified by colum chromatography (silica
gel cartridge, hexane/ethyl acetate = 95:5 - 20:80) to afford benzyl
[[(2R, 3S)-3-fluoro-1-1] 3-
fluoro-5-(trifluoronethyl)pyridin-2-yl]am nol pentan-2-yl]carbanate
(2.95 g). (ESI pos.) in/z : 418([MtH +) (4) Sodi um hydri de (about
60% 546 ng) was added to a solution of benzyl [(2R 3S)-3-
fluoro-1-1[ 3-fluoro-5-(trifluoronethyl)pyridin-2-yl]am nol pentan-2-yl
| carbamate (2.85 g) in THF (35 nL), and the m xture was stined at
roomtenperature for 6 hr. Water was added - 45 - to the reaction

m xture, the resulting mxture was extracted with ethyl acetate, and
the organic | ayer was washed with brine. The solvent was distilled
of f under reduced pressure, and the residue was purified by colum
chromat ography (silica gel cartridge, hexane/ethyl acetate = 80:20 -
40: 60) to afford the title conpound (2.07 g). (PSI pos.) mz :



(2S) - 2- Ami no-5-fl uoropentan-1-ol hydrochloride [0083] [Fornula 19]
BocHNOH >1 HO- 7 (1) Boc-N O (2) Boo- N O (3) H2NOH [0084] (1)
A solution of tert-butyl [(2S)-1,5-di hydroxypentan-2-yl]carbamate
(9.45 g), 2,2- dinmethoxypropane (48 nlL) and p-tol uenesul fonic acid
nmonohydrate (0.41 g) in chloroform (100 nL) was stirred at room
tenperature for 3 hr. Saturated aqueousl8&sedi um hydrogen carbonate
sol ution was added thereto, and the solvent was distilled off under
reduced pressuls] Et hyl acetate was added thereto, and the resulting
m xture was washed with wateg and brine, followed by drying over
anhydrous sodi um sul fate i Affer ,ihe desiccant was filtered off, the
filtrate was onqenf;ﬁted @ﬁ%é( redﬁceq)pressurg and purified by

col um chron&ﬁ\ aphyR(silic& g8l c& |?§\ Kidkahe/ et hyl acetate =
10: 1 - '@ akefor d ter iz butyl R R

(4S) - 4- (3 h oxypropleT?‘??erEr wﬂ xaz@lldrﬁe?3T€§Pboxylate
(3.05 g). (ESI pos.) mz s@SQ([NHNa]+)4(2) A sol uti ostept tert-butyl
(4S) - 4- (3- hydr oxypropyl) - 2 2- di et hyl - 1 3-oxazol i di ne-3- carboxyl ate
(3.05 g) in chMoroform (40 nL) was cool ed &n a dry ice-acetone bath,
bis(2- - 47 - met hoxyet hyeam nosul fur tr|fluor|de (2.77 nmL) was
added thereto, and the nlxtureHmas stigered at roomtenperature for 3
hr. Sat ur gjed_@qgeous, §0Q1unhh ogen r ngte SQkuti on was added
thereto, and rg HLQ Iayengmas mas tei1and bri ne,

f ol | owed bygzggN odlﬁ A&ter t he desi ccant
was filtered %fﬁ—Jthe f||trage S conc@ntr d under reduced
pressure, and ke residue was purlfled byFéqunn chr omat ogr aphy
(silica gel cartridge, hexane/ethyl acetate = 10:1 - 2:1) to afford
tert-butyl (4) (1]
(4S)-4-(3-fluoropropyl)-2, 2-dinethyl -1, 3-oxazol i di ne- 3- car boxyl at e
(900 nm) . (@] ASteor diprypeundi(heand; cainpayndfPbeberare inshalogepaiuBiy 8#

Exanple 7 (3), .the title conpound (580 s.obtained from
ter trrp but y Féae?ed in an inert solvent?rTBle presence or ag%%ce\,\@ a base, to 0 tzgn compound (3).

ETS)S) ag g3 (':A?‘l ane ngel %I%I%tsux\?% geagt%[ eltwelerx%o%é%%l Iljj!lr{?i %m%g'ﬂ&péylvﬁ&% )@%)9

N-(3,5-Dif e o
( hpayafa] aggé&?&%ye@e[ %08 (5@ Jr&tukgoe%ewﬂ bR §hé/sk|)16ra§ Qas@po%n@ RRPM 481

dazolidin Formul a 20]

N, N- di i sopb@pyieldi¥lpasipherus Qh@@reﬁ@e)lt it iﬂeJ(t tdiRenttn) the qmidence or absence of a
3,5-difluoroaniline (48 ng) were added to a sol ution of

[ 3- ( 6- et fhesey pyotitaih perBpauhil(2): oXsaiGplps ofthit Preaaiephosrihdiug tompdyrddedlids

acid (100 ng) in chloroforn1gﬁﬁnL), and the m xture was stirred(?I

r oom t enpériphenylehespbing; tgh‘ﬂtylp phingt & thiieo u $xasplien ph thy aroggepound include
carbonate so reto, tion w.

chl orof o ff %Pf%‘?’oﬂi‘]/ilﬁezﬁ)?@f Shik ?aa‘aeyha@%@mfmogvﬁl PAAR Tl 1 e
Souceq"t BT bl ned Bllmpbh dd bl AR SORBRIG M Ga i lene

reduced pressure e was mat ogra
(silica gehhgeﬁﬁ&ﬁgggmegﬁmgggﬁgthyI acetate) to afford the title
conpound (114 ng). Wbrking Exanple 2

2- 12- 0x0- 5- (pr O}S&lj) 22 Aydeprodebiof teatdidnudesaibtet iy TipododiWi- Greyih, [Peter GaX0Wats,
n-1-yll -N 43- - 48 - (trlfluoronethyl)phenyl]acetanlde [ 0087]

[ For mul a 2Green’s RroRedle GodpuimQrgahi¢ 8entiied694ozth Bejfjoniamaydgdetfotnedgo
solution of 4-(propan-2-yl)-146-

(trifluor GWEEmgARAERd Dn- 3-yI 1i mi dazol i di n- 2-one (50 mg) in DVF (1.5

mL dth t d .at t Af t

o~ thi oro- N 13- HEP GRUGBRST Y Bheniiorwebt Lo aa{egrngh GHe ey
h : &y 21

thereto tp@ﬁ"a{nge%t{ktah ?%grgg%fétglg éﬂ%% dx?%émer ({g%gseﬁge 5@%%%%5@%}% i én@irve

hr. Water *and saturated _ ydrogen carBonate sol ution
vere addedohRol e 1] eReth ANl liH Ractbf nla9WR PelioimRUliA 8&btRAcaW fthmany

standard procedures known to skilled artisans, and includes, for example, amidation via a



[0089] [Formula 22] HO--f.o OHO CF3 F CCF3 L'N NN N \/\/ [0090]
Oxal yl chloride (574) and DVF (0.05 nlL) were added to a sol ution of
{(59) - 2-

0X0- 5- (propan-2-y1)-346-(trifluoronet hyppyridin-3-yllimdazolidin-I-y
|| acetic acid (200 ng) in chloroform (2.5 nm.), and the m xture was
stin-ed at roomtenperature for 1 hr. -Tle-reaction m xture was
concentrated under reduced pressure to afford the residue (236 ng).
Hal f of t higed £%d SihgdNRSustHg®RBH VigBrokbemt® isob@kah{dto&urttdnhte, pingloyl
triethylamne - 49 - (158 KL) was added thereto. A solution of

2- ami no- 4-chlokifié owothe tikd; yigayion diarsa a¢id@hhogile bsing bt abyl ehloride, (Hiomtl chigside or
added thereto while cooling in ice, and the resulting m xture was
stirred atheldsandeanpdatinpsmgfasendenping aggnf sychap é-cflykdt(Pon mi xture was
concentrated under reduced pressure, e resi s purified by
prepar at i VENgipYlemERgop %?Tﬁ@%ﬁ%gﬂggﬁ§£“9%§§QS§52£?§LI) to afford the
title conpoun 20 ). rki anple 4 . .

2-1(5S) - g-%&%?%@%gcﬁwafn\‘r%ébyﬁ%@PE‘??B‘F%%%@%W P o1 i di n-1-y
11- NA3- (thbd SRS by barBOs Mk iae A A@DIE d-002ber BRI 1IRRINN N'-
[0092] AL Ehp{p B AR b : f O-fHehbe YRR

2- [ (5S) - 3-tEmInMRRYiandicRaiBroddphdspha@ XHATU) pir®padvtiZazyDi M dazol i din-1yl
]-N4A3-(trifluoromethyl)phenyl]acetam de (150 ng), zinc cyanide (91
nmg), Pd2( dbey8is(Bmbthyiginino¥ptuspivasin{ Adkaffg)roplamsphate (BOP reagent). To perform

N, N, WWtetranet hyl et hyl enedi am ne (14 uL) in DMF (2 nL) was stirred
under i rr dbi amidetipniFadioningng aeenslerting BRE, ippdddyeriush Rddhydrgrykpnzefriggole

cyani de (9 was added t her and the resulting mxture was
stin-ed uﬁé@ﬁi‘i’f@@’é’ﬁﬁs‘l&‘ﬂﬁ’ﬂ‘?lg‘? §%18$‘8Fna§d’eﬁ’is?f{ asl‘{llgleiqdl i ca gel was added
thereto, the m xture in-ed, followed by filtration, and the
filtrate d%?ﬁ%%%€§%%?§?§ﬁ%%&her reduced pressure. The residue was
purified Qy@g$epﬂﬁ§&ky HPLC to afford the title conpound (47 ng).
Wor ki ng Exanplfe 5 2- {(5S)-2; Oxo-5-(propan-2-yl)-346-0
H-pyrazol-l-yppyridin-SB%I]inidgzolidhh-l-ylI-N—P(trifluoronethyl)phe
nyl | acetam de [ O0RESLR' | sol uti o gP o A2 R

2-[(58)-3-46 r p4RTdinﬂ3-V1 6-2-ox6§l§; pr dpany 2- YRirmi dazol i di n-1y1]
-N[3-(triThu N ot yl ) pheny) ] acet am de %2gﬁ§$%&ﬁ?razole (105 ny),
trans-1,2-R i s( et hyl am no)cycioffexane ?184 ), copper(l) iodide (12
mg), and cesium carbonatesEB8@2 ng) in 1, 4Rdi oxane (2 nlL) was stirred
at 120C for 2 hr. After filtration through Celite, the filtrate was
concentrated Uhder reduced pressure. The resildue was purified by

preparative HPLC and PTLC (hexane/ethyl acetate = 1:1) to afford the
title condO0td Step meWkﬁlhﬁ’dB@ﬁﬁﬁP@ (&) may be reacted in the same manner as

2-[(5S)-346- (D nmet hyl anmi no).pyrj di.n-3-y1] - 2-0x0-5-(propan-2-y0i nm dazol
i di n-1-yl wgﬂ I-“ftn%atf’l?¥PE§IF%E‘|&@PK‘§A“?%%§}¥?S%J:’§?8 al&‘eth% %55‘@1\’6 f%ﬁ?ﬁ?ﬂg 25]
[0096] A sol uti f : : ~ .
2-[(5S) - 3- (6- br Siont Opnd (1) mgntioned gboye mqy be produced ip aceardance Wit e frocess, 1
] - N43- (trideby4pe@prbiy! ) phenyl | acet arnide (250 ng) and di nethyl am ne
(2M solution in THF, 1.3 nlL), Pd2(dba)3 (24 ng), BINAP (32 ng), and
pot assi um G&ietal protiootiod@rdcBss 1) in toluene (5 nL) was stirred at 120C
for 2 hr. Water was added thereto, the m xture was extracted with

chl or of or f00HHd the organic | ayer was concentrated under reduced
pressure. The residue was purified by preparative HPLC and PTLC
(hexane/ ethyl acetate =1:1) to afford the title conpound (34 ing).

- 51 - Working Exanple 7

2-[ (5S) - 2- 0x0-5- (propan-2-yl)-3-(6-propyl pyridin-3-yl1) imdazolidin-

I -y1]-N [3- (trifluoronethyl)phenyl]acetam de [0097] [Fornula 26]
F3CF3C [0098] To a suspension of
2-[(5S)-3-(6-bronopyridin-3-yl)-2-0xo-5-(propan-2-



(24 mg). Working Exanple 8 N, NNDi net hyl-5-[(4S)-2-o0x0-3-(2-0x0-2- |
[3-(trifluoronethyl)phenyl] am no} ethyl)-4-

(propan-2-yDi m dazol i di n-1-yl ] pyridine-2-carboxam de [0099] [0100]
(1) A suspension of

2-[(5S)-3-(6-bronopyridin-3-yl)-2-o0xo0-5-(propan- 2-
yl)imdazolidin-1-y1]-N-P-(trifluoronetdiyl) phenyl | acetam de (100 ny),
pot assi um car bonate (43 ng), and Pd(PPh3)4 (24 ng) in DVF/ et hanol

(2:1, 2. 1M stirred under atnosphere of carbon nonoxi de gas at
80C for 1.5 hr. Saturated aqueous sodi um hydrAQg,eQ car bonat e sol 1uti on
was added thereto, the mixture was washed wiyh=ethyl acetateafind the
organi c Iayqj was washed with watler and bri nf s:,%ﬂ";)er yconce ra’g—jRﬂjn
under reduged pressure, the restdog Was purifie z’ﬁK%pa byvé HPLC
to afford Prgnst yl q§'—[(—4—S)—-—2—e-xo-3-(»2‘-oxo-2-1?)3- ‘¥J R4 ﬁ i
(trifluorometRyl)phenylge,ani no} Step 6

et hyl) - 4- (propan- 2-yDi m dazol i di n- }; yl | pyri di ne-2- carboxyl ate (50
ng). (ESI pos.d mz : 465([M+H +) (2) To a sol ution of (et hyl

5-1(4S) - 2- oxo- 3- ( 2- oxo0- 2- 1] 3- ('Hi f I uor onet hyl )8henyg{%%m' nol

et hyl) - 4- (propan- 2-ypi m dazol,isi n-| -yl ] pyri di nej2- &#rpoxyl ate (50
ng) in nethanol/water (2:1, .SﬁRhL) was addeg, Aque{ﬁfis sodi um
hydr oxi de sol utiop ('??\FN: ~~amd the mixtyre \A@i/sti‘i@ied at room
tenperature for. 1 hr, f@llowed by at_60C for J hr. After 2M

hydr ochl ori cS'%di d was added thereto % %rake the mixture acidic, the
resulting mxture was extracted with chloroform,The organic |ayer
was concentrated under Ye&duced pressure to affor

5-[(45)-2 Qﬁﬁj3s&§5@%§¢8¢£b§d¢ﬁ%ﬁk&&&ﬁﬁﬁ%ﬁ%ﬂ%h&ﬁﬂ@@thwgﬂk&&hkm

et hyl )-4-i[propan- -yl )1 m dazolidin-1-yl]pyridine-2- - 53 -

car boxyl i @edeintbdéidg A8 bxid(Zafy ageSin hn ifezt solvahct§ bbatd compoByd (8%.c A chintples
to the simlar procedure as in Wrking Exanple 1, the title conpound
(33 ng) was thelsixaiatiedrepetom include processes using an oxidizing agent such as IBX, TEMPO,
5-[(45)-2-0x0- 3-&2- 0X0- 2- 14?3-(t rifluoronethyl)phenyllam nol ethyl)-4-

( pr opan- 2PHG orP RSy BV @ o idptign; jaBd thedikge- 2- car boxyl i ¢ acid (43 ng) and
di met hyl am ne (solytjion in T .. Wor ki n anple,9 ) . o
o 1 (58]~ 3 (5. Fi S0P UG PrRPEI S e oSt OB Y B Sitisricdo srdgeites ayaion
44- (trifl . : i-di ns2- ¥l .0l C
00 N3, ) ’ r%%@?f?&%%&%% %e%ts %ll ab?lgég% s%(’l;(:cegfam tf?é}g‘l'gengé: &r a@%@n@e 8§e]n J%n?tf:ﬁ;s
2459) - 2- OXBrant &fn%ﬁhdi rioglaziod dnthldd-oF thél rkdiflrs agent include sodium
(trifluoronmethyDpyridin-2-yl]acetam de (70 nmg),

2- chl or o- Griddetoqylogpylisdnideli snéium3Famipprohkdi2ded badidn p2dhpdr)de, Asinthphlos (24
mg), and sodiumtert-butoxide (30 ng) in toluene was stirred at 80C
for 2 hr. Satur&teed: Aglsemigstisnthiachn tgein Enodenadl Omsen Ketep - WadVuts,
added thereto, followed by extraction with ethyl acgtate and drying
over anhydf6tr8 nigiseiayediourn pdtrganierhunthpsts; E‘E’éﬁtEWef“i‘qyt PEHOHE Ot he
sol vent wa tdi still e? gSf under reduced pressure, and the residue was
purified afﬂ“é%’&’rogfl \(/1 ‘HPLC to afford the title conpound (27 ng).

Wor ki ng Exanpl e ) = (D1 f : i diNe3x aq i
S)-5-(2-nethy|p?%’fﬁ?¥g@g§%“g§@§9%?%?%F%%%%h'?2?%%%%%3%ﬁ?%?§F e

i m dazol i gihBsdend,lor 85BHMAiFEIdEA6I) R] an ihér@EdRunRiIn2HE piedhce BNDsdNe of HBEM4] to
(1) Lithium borohydride (27 ng) was added to a sol ution of nethyl
54({(5S) - mbfads compound (1).

met hyl propyl) - 2- oxo- 346- (m f | uoronmet hyl ) pyri din-3-yl]itni dazolidin-1-
yHacet hyf t am noGeywredih@) meptianse rhevsteay(a®perpgyduced Mecqrdangg yith Aagy
the m xture was_stirred at roomtenperature for 18 hr. Saturated
agueous arﬁ%?iﬁﬁs@l‘heéﬁfﬂ@@"sol ution was added thereto, followed by
extracti O%Wi {ﬁﬁ] cgl ‘%r of orm 4The solvent was distilled off under
reduced pr LT BOYBHEPRE %S due was purified by preparative HPLC to

[0052]




Wor ki ng Exanmpl e 12 N-(6-Cycl opropyl pyridin-3-yl)-2-
{(5S)-5-(2-net hyl propyl) - 2- oxo- 346-
(trifluoronethyppyridin-3-yl]imdazolidin- lacetam de [0107] [ Fornmul a
31] CF30 NNNN N - 56 - [0108] A solution of
N- ( 6- bromopyri di n-3-y1)-2- {(55)-5-(2-nethyl propyl) - 2-oxo- 346-
(trifluoromethyl)pyridin-3-yllimdazolidin-1-yl)acetam de (50 ng),
cycl opropyl boronic acid (17 ng), palladiumacetate (1.1 ng),
triphenyl phasphige (2.6 ng), and potassium carbonate (41 ng) in

t ol uene/ wat er (— 20:1, 1.5 nL),was stirred at 110C for 9 hr.

Add| tional cycl opr b@r orwé/aqd (35 ng) was added thereto, and
the m xture was f tlrfed_agt 110C for, z6 hr, followed b%/ at 80C
for 2 hr. The sol ve I's ?Iled af f MM@r reduced @ressu R .and

t he residugn urifie by preparatl e Lt After L,sﬁt,hu%\
purlflcatloﬁﬁs\‘g’TLC_QN&sl—l—u—ea» hH)flaiEi‘e/e{—hs,d—»ace t/e :A31 1) t he

resul ting solﬁ“d vvasvvasg dvmth|§ opy!l ethg o kP ak ordthetltle
conmpound (2. ﬁ ng). [O Tables 1-1 %o 1-26 s ow the s )ructural
formul ae and instrunmental data of the corrpounds shown i Wor ki ng
Exanples 1 to 12 and conpounds synthedi‘zed in manners sinilar to

of » Exampl 037 SRS pff SRMAH SR o Ry bR PIREe BY Py CoRROgR (177
Exanpl es Jwﬁhof'& %x&rﬁ'[ﬁe %prb@&i &1 3P(§r {8RG hatdThaRsiRe RERAH A pAasndeas @E‘sence

on. The colum of "Configuration"” shows the configuration of the
car bon at @mb@sey\daldbthlr%m@uaa(mhed in the inventive conpound as
represented by fornula [I], and the term"racenate" refers to a
racemi ¢ m xt ur eStep0010jmpound 714) nfidpeisisabjectdd toGormtoammedBlen nydligation reaction
Structure confi guraton (ESI pos.) mz (ESL neg. é mz 1HNWVR 1 FH)
N ¢) raceﬁ‘h?‘@a@@s{fmf)w}) of Bigdntragoleceia reActign fighessuigan
(t, J=7.3 1,81

(30 ot bge? idhag i goouieifiohThsis &by iy Riprionospfortiflosdpcitha adi i

3.92 ’ ) , edal izdfion teattion ma
6.53 §|Sf %ﬁ%"“}g"“ﬁgé}g %Eh‘jjs—ﬁﬁsgf%def%ag% ?héﬁl?(‘lg‘(’lé—l%ﬁﬁ}@%og}? t% 157
Qn 2 arso A CIGOoON&ers1o; 10X CO! O& m
S 2 1) B (o S ol g

([ M+H] +)  gBoup by mesylatlon, tosylatlon halogenation or the like in the presence of a base.
Compound (1) mentioned above may also be produced in accordance with the
process described below.
General production process 5

[0054] [Formula 7]

X

HN™ "NH A'-A% R,
H xx—~/ ¥ ;
SNRY 0 1.AZ R
TR
>< Step i1 (1) St 12 HN*NH (19) HN NJ\\A;;,A4
—_—  —
(15) Step 15 R4
\ %
Step 13 Step 14

(18)
[0055] Step 11: Compound (15) may be cyclized using a reagent such as triphosgene,

phosgene, carbonyldiimidazole, or 4-nitrophenyl chloroformate, in an inert solvent in the



2 /\ v----",).-, -11IF O racemate 475([10+H +) 4 2 FF \---r \ c,"
IF _ racemate 443( [MsH 4) 5 2 FFH\ .r.--JI I oN-\ \---) F
)--- racemate 457 ( [MH+) 6 2 FH-N?,'".> ----- .C [>---\NT4ifF
olr F( R475( [M+H+) 7 2 F. F

- 22 -

presence or absence of a base, to obtain compound (16).

Step 12: Compound (16) may be reacted with a reducing agent in an inert solvent to
obtain compound (17). Examples of the reducing agent include lithium aluminum hydride,
sodium bis(2-methoxyethoxy)aluminum hydride, and the like. Further, heating and stirring
or use of aluminum trichloride, as needed, is preferred.

Step 13: The same process as shown in Step 12 may be performed to obtain
compound (18) from compound (15).

Step 14: The same process as shown in Step 11 may be performed to obtain
compound (17) from compound (18).

Step 15: Compound (17) and compound (19) may be reacted using a palladium
catalyst or a copper catalyst and, if needed, a ligand of such a metal catalyst, in an inert
solvent in the presence or absence of a base, to obtain compound (1). Examples of the
palladium catalyst include Pd(OAc),, Pdy(dba)s, Pd(PPhs)4 and the like, and examples of the
copper catalyst include Cul, CuBr and the like. Examples of the ligand of the palladium
catalyst include triphenylphosphine, Xantphos, BINAP and the like, and examples of the
ligand of the copper catalyst include N,N’-dimethylethylenediamine, 1,2-
cyclohexanediamine, phenanthroline, proline and the like.

General production process 6

[0056] [Formula 8]

R2
\
ny O AL R
R 2
mTRY
M—R'2 R56 NJ\N/K\AS_A’\A»R
(21) A S
R? R*

0] Step 16

\
2 2
L L S
2 .
N NS

\
R4 i Al A2 R1b
(20) Step 17 N/k\ ”

R [13]



S 475 ( [M+H +) 1H NVR (600 MHz, CHLOROFORM-d) d ppm
6 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H), 1.21 - 1.35 (m 2
m

H. 2.22 - 2 ( 1H, 33.60- 3.72 (m 1 H, 3.90 - 3.97 (m 2 H),
3.99 - 406 (m 1 H), 4.08 4.15(m 1 H), 7.34 - 7.39 (m 1 H, 7.40
- 7.47 (m 1 H, 7.63- 7.70 (m 2 H, 7.85 (s, 1 H. 8.28 - 8.37 (m
1 H. 871 (br. s., 1 H, 880 (d, .1=239-H. 1 H 82 F' N" ™'
-G % C 7\ S 529(CMH +) 1H NI\/R(600M—|Z CHLOROFORMd) d ppm 0.93 -
1.89 (m %3037‘] S&pd6: Comp&dd @) ndaytde.readtcd4vith c%n%uﬁ‘@l?udrﬁgaﬂet@yca‘talyst
4.16 (m 53-738(3mlH),736-744(m1H),7

7.69 (m Eud-li) 3s pillﬂBur@,Scopﬁ.erJ—l)qn(&rﬁcke(dnﬂ 1fjlgﬁlea a 1Zgabd,Hz an i]neH)solantBﬂ t}(es
1H, 881 (d J=25Hz, 1H 92F, " ----- \r-ii,...... g
-0 -, Sr%@g@oemeqlc@)ofmam qm@tmvenmwm«ﬂa}; diogmwmi@é (d.
J=6.6 Hz, 3 1-0. 1.03 (t, {-i) 23 - 137
- 1.47 (mremeqq?ts aR ogpnomega]ée re(aﬁfntfnqi_ﬂnc §es6%0r(eaﬁnp13 igpar e@gqﬁ% (eg
3,91 It ta 7 1

2 35 . i%%ﬁ?lﬁﬂ%re%hﬁie I} 4;n€ﬁ16b0{or}_6€ag l_st(ﬁg gio§iwﬁere%{2 ttc‘:ld?lé%%)
Cs. , Rla 8

TR i gtk i Pl mbibrse s G, b, Bl %J%a??ﬁ
(Es! pos )redgedt indlife trif@F-pentiingédididtdYiybh(110), @nd éxamples bf the nickel reagent include

1,2-bis(diphenylphosphino)ethane nickel(II) chloride and the like.

Step 17: Compound (20) may be reacted with, for example, a C.¢ alkylamine or a
heteroaryl group having an NH group in the ring, using a metal catalyst such as palladium or
copper and, if needed, a ligand, in an inert solvent in the presence or absence of a base, to
obtain the inventive compound [13].

General production process 7

[0058] [Formula 9]

A1 A2 R1
R\2 X2_</ \\ R\2
N o 3= 4 RT NP O 1 A2 R’
R i )J\ A=A R3 Al
5 / "
R4 Step 18 R4

(22) (1]
[0059] Step 18: The same process as shown in Step 15 may be performed to obtain the
inventive compound [I] from compound (22).
EXAMPLES
[0060] Next, the present invention will be described in more detail by means of Production
Examples, Working Examples and Test Example, but these Examples are in no way intended
to limit the scope of the present invention.
[0061] The microwave reaction apparatus used in the Production Examples and Working
Examples described below was Initiator from Biotage.

[0062] In the Production Examples and Working Examples below, the “NH silica gel



0 S 489 ([ M-H| d. J=6.2 Hz, 3 H), 1.03 (d, 3=6.2 Hz, 3 H), 1.46

+) (
.\ 1H NM R (600 M—Iz, CHLOROFORM d) d ppm 1.01 1.88 (m 3

.. , 3.61
(dd. 3=8.9, 7.6 Hz, 1 H), 3.93- 4.02 (m 2 H). 4.08 - 4.13 (mH)l H) .
4.16 (d, J=15.7 Hz. 1 H). 7.35 - 7.40 (m 1 H), 7.41 - 7.47 (m 1 H),
7.64 - 7.71 (m 2 H). 7.84 (s, 1 H, 8.26 - 8.34 (m 1 H), 853 (hr.
s., 1 H, 878 (d. J=2.9 ku. 1 H 11 228~0 NN ..... _E\ri-nNr 0, S
gl4|7_|)( E-M('_l)‘gl:?réj 1H NVR (600 WMHz, CHLOROFORMd) d PPm 0.87 (d, 3=7.0 Hz,

, rirfige8ama. <Qilick el%aﬂ’d)ld e2 uddl for gurdafiéh bylcdtlmn erdRatogRdpB2weid)
2 H. 395 - 4594 (m 3 B, 7.28 - 149 Bum 3H),}ac7 58 - 769%%95216%1),
7.83 (bz Bsotage SNAP C&Trl&fge(l@-NJhﬁmdQBlbfage INKP CaBirid@e KP&il3s Hirpil,1H) ,
9.05 (br. s.. 1 H 12 2 F -rv,-. TA S 509 ( [MH -z) 1H NMR (600 Mz,

CHLOROF ;je)ctldelppmS 53 (d, J=16.1 Hz. 1 fro, 3.77 (dd, J=9.3, 7.6

dgg J= ti) @%6%]6 np&e PI‘P%‘J{)’[IOH'FXQI?})ICS ?nchgfo%%lé }fzxqq}]plegs?b%m t lg\%—} )éj,lH“ff &3’8
-3 7( 5518&3 get‘zlﬁ?c} fcg pg)gtz ?aalon %g ?rqg%ve tlm]_bagr \lj;ménﬁ'gi._grz?)% (Pﬁé) wérgd
2rj Qr. 8:?})}7254' plht ;&lso%g %448% criéj?)ﬁ‘%rg §V al%"f’)urédléﬂll\@al (IHQRQ% ies,

M—lzCHL

3.72 iﬂﬂan&ﬁc@Geﬁé(@'ZW?O%ﬁ& ZOQmQQOﬁﬂ\del%EL@spkctﬁ%ly 1 |'|) 4.06 (t.
5 Hz, H, 7.35- 7240 rm 1 H), 7.41 -

: 36 (m ]1.0(]6)1] h tﬁ@ProﬁuGtﬂan(Bﬂamﬂlelsl)md W.bﬁkl(lg Exdmppis beBovd 3hg pidl,ﬁCBtlIBl by,
SH,, 1 H. 876-88(m2H 142FFFO,,, 41.,; \\_.,F
\ ff---.) preparhtive Higp-perdyrmagse liquid chromatography (HPLC) was performed under the
conditions shown below. It should be noted that when trifluoroacetic acid was used in the
main procedure for producing compounds having a basic functional group, neutralization
operation or the like was conducted as appropriate for obtaining the compounds in free form.
Apparatus: Preparative HPLC System from Gilson, Inc.
Column: Capcelpak C18 MGII 5 pm 20 x 150 mm from Shiseido, Co., Ltd., or
Waters SunFire Prep C18 OBD 5 pm 30 x 50 mm
Solvent: A-liquid (0.1 % trifluoroacetic acid-containing water), B-liquid (0.1%
trifluoroacetic acid-containing acetonitrile)
Gradient Condition 1: 0 min (A-liquid/B-liquid = 90/10), 22 min (A-liquid/B-liquid
= 20/80), 25 min (A-liquid/B-liquid = 10/90); flow rate, 20 mL/min
Gradient Condition 2: 0 min (A-liquid/B-liquid = 80/20), 20 min (A-liquid/B-liquid
=5/95), 25 min (A-liquid/B-liquid = 1/99); flow rate, 20 mL/min
Gradient Condition 3: 0 min (A-liquid/B-liquid = 90/10), 11 min (A-liquid/B-liquid
= 20/80), 12 min (A-liquid/B-liquid = 5/95); flow rate, 40 mL/min
Gradient Condition 4: 0 min (A-liquid/B-liquid = 80/20), 10 min (A-liquid/B-liquid
= 5/95), 11 min (A-liquid/B-liquid = 1/99); flow rate, 40 mL/min
Detection method: UV 254 nm

In the Production Examples and Working Examples below, mass spectra (MS) were

measured under the following conditions:



1 ( [MH+) 1H NVR (600 MHz, CHLOROFORMd) d ppm 1.00 (t. J=7
3 H, 1.64- 1.73 (m 1 H, 1.92 -2.00 (m 1 H), 3.59 - 3.64 (m 1
3.90 - 3.96 (m 1 H). 4.01 (d, 3=15.7 Hz, 1 H), 4.06 - 4.16 (m 2
7 7.380m 1 H, 7.40 - 7.46 (m 1 H), 7.63 - 7.70 (m 2 H),
H, 8.32 (dd, 3=8.7, 2.5 Hz, 1 H), 8.56 (hr. s., 1 H),

2

48

.4

Hz, 1H 152 F 7 \r---X\¢-ini0 " - -47---N11-1N, ---
([M+H]+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88 (d.
, @éctfad Shl%raaz@’LtMS ﬁ)lb‘EV ik Bmass Pl afdriaMC, br $himadzb8
.4 Hz, 1 H, 3.93 - 3 89(m1H),390-395(m1H)
IOMS$HIT-ZOH), 7.31 - 7.48 (m 3 H, 7.64 (d. J=8.3 Hz, 1 H),
, 1 H, 806 -8.15(m 1 H. 8.40 (d, J=2.9 Hz. 1H),884(hr
6 2 IntEpjProductipn Hxgmples an,d W(orklgg Exqmpjgs/ below, nugear rgag@gtg(
NVR (600 MHz, CHLOROFORMId) d 0. 88 ( 3=7.0 Hz.
3eseneglcp.|§pec@a Q)I MRQ wss usedfog ftrqecﬁt‘lre fo 30166dl'(h8&1uc1331 7ma§net50 0

0 Sof8ice seiobllb Jetdnesdudd b BT RoTnffionghifhe (6,52, - €0
, 2.9 HZ1 ﬂ;}g){ﬁ e@trz:i Hl\%ﬂﬁ%ém/{ liliCAg()OF(JE(DLa%ﬂ 500 MH;L INM-

' \ 1H NWR d ppm

. 90 (d %{:Zq%olrmoﬁuamdo D@Iz(deYmo@/Ajz)o (Satidn In2); a@OM}ZZ 29 (m 1
3.66 (dd. J=8.5, 5. H),387-405(m3H),428(d
=16. 1 HZGEIMHDIZO(K)/ZE)(VaﬂarBDch)m 1 H, 7.55 - 7.59 (m 1 H, 7.61 -
.64 (m 1 H, 7.68 (d. 187Hz.1H).812-821§m1H),836-
.45 (m 2 H), ’g?he]BT((@tengmztlgte]-ﬁlowg_l ipffabllgs B9 1P are va lues ppegsured with a

high-performance liquid chromatography mass spectrometer (LCMS) under any one of the

E.
'—\
ml

o S
To-93
) L&

N~ R

0~ &

conditions shown below.

Condition A:

Instrument: Agilent 1290 Infinity and Agilent 6150

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

Solvent: A-liquid (0.1 % formic acid-containing water), B-liquid (0.1 % formic acid-
containing acetonitrile)

Gradient: 0 min (A-liquid/B-liquid = 80/20), 1.2-1.4 min (A-liquid/B-liquid = 1/99)

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

Condition B:

Instrument: Shimadzu LCMS-2010EV

Column: Shimpack XR-ODS, 2.2 um, ¢2.0 < 30 mm

Solvent: A-liquid (0.1 % formic acid-containing water), B-liquid (0.1 % formic acid-
containing acetonitrile)

Gradient: 0 min (A-liquid/B-liquid = 90/10), 3 min (A-liquid/B-liquid = 0/ 100)

Flow rate: 0.6 mL/min, Detection method: 254 nm

Condition C:

Instrument: Agilent 1100 and Micromass Platform LC

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



JIINNA"-.F NcJ ---< 1S 476 ( [MH +) 1H NVR (600 Mz.

CHLOROFORM d) d ppm 0.92 (d..1=6.6 Hz, 3 H), 1.04 (d, J=6.6 Hz, 3 H),

2.20 0. J=1.0 Hz, 1 H), 3.61 -3.70 (m 1 H), 3.91 -4.03 (m 3 H),

4.32 (d, J=16.5 Hz, 1 H), 7.44 (d, J=7.8 Hz, 1 H), 7.67 (d, J=9.1 Hz,

1 H, 7.88 (t, J=8.1 Hz, 1 H). 8.37 (d, J=8.7 Hz, 1 1-1), 8.40 -8.46

(m 1 H, 855 (br. s. 1 H. 874 (d, -26:5 Hz, 1 H - 59 - [0112]
fi

[ Tabl e 1-3] Conpound Exanple Structure Configuration
CES1 ea) m z 1HSOIVEAt1AR-1Zui (9.11% Friflesidaletic acid- cdﬁ‘tammg wateD, BAGLId (OHHo+)
1H NWVR (600 MHz, CHLOROFORM d) d ppm 0.91 (d, 0 Hz, 3 H, 1.04
(d, 3=7. Otmﬂqm@icm)c acid- Q@ltalnlng&tQmmlleJ) H), 3 61 - 68 (m 1 H). 3 92
-398(m2H) 4,06 (d, 3=16 I—B dJ16 e
7.26 - 7.30 (m Giadmam O?n@éAcléﬂulﬁBélqrndqu’ /10W5n@n46 hquglzi%lwd 12040,

??i " 8. 4%1§ min (% lkauld/g 151u1d( dZ%(‘ng)sé? r?lm&]]llqlé%d/% ﬁé% F/%%g I\;/Il&ln (KD hquld/é

CHLO?G:O?y‘q%i_dl/?%mO 89 (d, 3=7.0 Hz, LO 1.04 (d, 3=7.0 Hz, 3 H),
2.23 - 2. 3% .360-369(m1H) 3.89 - 4.01 (m 2 H,

4.04 - 4.14 (M FRuHie: Tudmic] DbkckdR mdinbh 25T bl - 7.47 (m 1 H, 7.62
- 7.73 (m 2 H), 7.85 (s. 1 1-1), 8.30 (dd, 3=8.7, 2.5 Hz, 1 H), 8.59
(br. 5., 1 H. & t8dP{dductdraExamples add Worldhg Exfrples below, compounds were named

in accordance with ACD/Name (ACD/Labs 12.01, Advanced Chemistry Development Inc.)

(Esi P'.) mz

Production Example 1
4-(2-Methylpropyl)-1-[6-(trifluoromethyl)pyridin-3-ylJimidazolidin-2-one
[0065] [Formula 10]

B —_——
NH, HN. HN
Boc c

~

O _N
/N CF4
®) L/T( DN
HN. H E
Boc

[0066] (1) Di-tert-butyl dicarbonate (4.1 g) was added to a solution of 2-amino-4-

CF3

J

methylpentan-1-o0l (2.0 g) in THF (40 mL), and the mixture was stirred at room temperature
overnight. The reaction mixture was concentrated under reduced pressure, and the residue
was washed with a mixed solvent of hexane/ethyl acetate (= 5:1) to afford tert-butyl (1-
hydroxy-4-methylpentan-2-yl)carbamate (3.7 g).

(ESIpos.) m/z : 240([M+Na]+)

(2) To a solution of tert-butyl (1-hydroxy-4-methylpentan-2-yl)carbamate (2.7 g) in DMSO
(60 mL) was added 2-iodoxybenzoic acid (3.5 g), and the mixture was stirred at room
temperature for 3 hr. Water was added thereto, the resulting insoluble matter was filtered

off, and the filtrate was extracted with ethyl acetate. The organic layer was washed with



i---..) %, '77-- \14N---1_'. .3 0'/ \

MHz, CHLOROFORMd) d ppm 0.91 (d, J=6.6 Hz, 3 H), 1.03 (d, 3=6.6 Hz,
3 H), 2.26 (td. J=6.9, 3.1 Hz, 1 H), 3.66 (dd, 3=7.6, 5.2 Hz, 1 H),
3.87 - 3.94 Cm 2 FO 3.97 (d, J=15.7 Hz, 1 H), 4.16 (d, 3=15.3 Hz, 1
H, 6.45 "6.49 (m 1 H). 7.33 - 7.47 (m 2 H, 7.65 - 7.70 (m 1 H).
7.71 -7.75 (rn, 1 H. 7.88 (s, 1 H), 729’9-(d, 3=9.1 Hz. 1 H), 8.19-
8.25(m1H).852(d 3=2.5 Hz, 8.55 (d, 3=2.5 Hz, 1 H), 8.91
(br. s., Ll ad@bénd addried-over anh%rbhs ma%‘msmﬁa sulfate. |— ft&r 14@@6(581[:% kag)
1H NVR (600 MHz, CHLOROFORMid) d ppm O (d, J=6.6 Hz. 3 H), 0.97
(d, J=7.0 ﬁHZred&fﬂ‘bh,e fRtratdwas éhnZém(ath uﬁdéﬂ)rsdu%ed)ﬁreésmet affferdt])a crddegmoduddof
J=8.5. 6.0 Hz, 1 H), 3.72- 388 (m 3 H), 4.15 (d, J=15.3 Hz, 1 H),
6.55 (d, mb@yw-mqhml ompsman-wl)m&qutez H. 7.64 - 7.72 (m 1 H),
7.80 -7.88 (m r.s.,. 1 23 7
F FOon by TENMR (600 b, CHLOROPGRIS iinem ks 0p T Rt Sl s, 310,
CHLORCF ) m.Q,.8 6.6 Hz, 3H),096(t 3=7.2 Hz, 3 H),
1. 00 (dORgb‘g d‘dﬁg‘% QH)%@?%%{{) 1.81 (m 2 2.15- 2.28 (m 1 F1)H?

2.69 -2. 8 ( 3 3 iHbived 26

24,14 (m 3) 'fq_e‘)c?ucg pa%cfﬁctsc)? t%_régr(ltg]ﬁ4 gxfgtl_lﬁy} 1|_<9xgggfrt XI% l?a?nag%gdl@ol ed 1r9

L267 ( g thl'ﬁ'fofor(?n §5tr1§§®roﬁqelﬂ)yl 5%m@r§op%1n@m@@l 15'@) alad Eadlulﬁ {r@%et/ﬁ)g}ébo%ﬁ%/dﬁde
Arr 0}

432( [ M+F)3.52 g) tde Nﬂdl%d(tﬁ&@tol\ﬂ:dﬁ thﬁdbﬂ&%@%&ﬁrdﬁ)d aﬁlrcpmmeﬁlpBﬁtl(rdove&athO

3 H, 1.04 (d, 3=7.0 Hz, 3 H, 2.22 - 2230 (m 1H, 366gdd

4, 4. §amzatecﬂ_aqqpou830®gm.hy4rc@gn qurbor@tq—a}plutmn 18s pdfled 30 ths npxtpge, oilop{;zd

- 7.45 (m 7.62 - 7.66 7.69 (d.. 3=8.7
(s by p);traoglog Qzltb&alorojmgn qnd ck’yglg}qzer aﬁ%rousgnggfeilgn sg]_feﬁe Hz'ﬂif disp cant

kN 8. 87 baS lﬁltﬂeﬁ o%f gx_r'}d t%en t%e filttate was concéntrated under recp ced preSsure FThe re¥1dge

473( [M+H] +) 1H NMR (600

|-|Z1
3=7.
7.38
7.99
H)

was purified by column chromatography (silica gel cartridge, hexane/ethyl acetate) to afford
tert-butyl (4-methyl-1-{[6-(trifluoromethyl)pyridin-3-yl]Jamino} pentan-2-yl)carbamate

(2.58 g).

(ESI pos.) m/z : 362([M+H]+)

(4) A solution of 4M hydrochloric acid in 1,4-dioxane was added to a solution of tert-butyl 4-
methyl-1-{[6-(trifluoromethyl)pyridin-3-yl]Jamino} pentan-2-yl)carbamate (2.3 g) in ethanol
(30 mL), and the mixture was stirred at room temperature overnight. ~ After the reaction
mixture was concentrated under reduced pressure, saturated aqueous sodium hydrogen
carbonate solution was added thereto, followed by extraction with chloroform. ~After drying
over anhydrous magnesium sulfate, the desiccant was filtered off and the filtrate was
concentrated under reduced pressure. The residue was dissolved in THF (20 mL) and
cooled in ice, triethylamine (2.0 mL) and triphosgene (0.41 g) were then added thereto, and
the resulting mixture was stirred for 30 min.  Saturated aqueous sodium hydrogen carbonate
solution was added thereto, followed by extraction with ethyl acetate and drying over
anhydrous magnesium sulfate. ~ After the desiccant was filterred off, the filtrate was
concentrated under reduced pressure, and the residue was washed with hexane/ethyl acetate

(= 2:1) to affore the title compound (0.58 g).



o\ _j S 491( [MHL+) 1H NMR (600 MHz, CHLOROFORMid) d ppm 0.89 (d,
J=7°0 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H), 2.22 - 2.31 (m 1 H), 3.62 -
3.68 (m 1 W 3.90- 3.97 (m 2 H), 3.99 -4.04 (m 1 H), 4.08 - 4.14
(m 1 H, 6.96 - 7.01 (m 1 H. 7.31 - 7.36 (m 2 H), 7.59 (s, 1 H),
7.68 (d. 3=9.7 Hz, 1 H), 8.33 (dd. 3=8.7, 2.5 Hz, 1 H), 8.63 (br. s.,
1 H, 8.80 (d, J=2.5 Hz, 1 H 26 3 F--D88F \",----\,...AS i, ---- - \
" U hiVi/NN O\ J ---ti 5 507( [MrH +) 1H NMR (600 Mz,

CHLCRCFCRMSi[)pod)BPinﬁB@W{RﬂH?» 6.6 Hz, 3 H, 1.04 (d, 3=7.0 Hz, 3 H),
2.23 - 2.31 (m 1 H, 3.63- 3.68(m 1 FO 391 - 3.97 (m 2H)

4. 30664 OSPI(N&IZI'Kl(éB{) lg/ISHIZ. (SIjJ(BILé)RSDE;.@RMQd) dipp) 0.97 - 383 (i, 4 B)(In48 21. E!)(m?l B2
3=8. 7, (2m56|llzll6§(H) 11@5 99(l1)r79(1§=1HL3\/$|?®d858 dg4§hzlg?)k&9414p|§(r2,71 ),
aF \F----- 41 1'\ ----- \ 111 | i F M

T R ( 6000zl @l SRR BiTp g oTei iz 48 a2 Rads Ty 1. 247 0
3=7.0 Hz, . 31 1 ,3.60-3.69 1 H, 3.89 -
3.96 (m 533-1)%’&5&23&7‘%605 ogrrP " 4.07 - 414%2 1H), 7.06 -

; %g‘ Em % gh%ébll%g dlg%oglgguﬂd% 'we;e é%the&zéilaccor&né% @@mr&ﬂa"')ploczmﬁé
8.80 (d, a:@r(?)aﬂﬂaryl)ll{'a étnﬂu@@meth&@ﬂﬂrﬁiln—fimhﬁlaﬂolﬂln E@H@Ound EX&WP' €

Structure Confiduraton (ES pos le (851 neg.) nye 1H NWR 28 3
rorisrA__ (E¥N pos.) m/t R274([M+H]+)
1-(6-Methoxypyridin-3-yl)-4-propylimidazolidin-2-one
(ESI pos.) m/z : 236([M+H]+)
Production Example 2

(4S)-4-(Propan-2-yl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
[0067] [Formula 11]

L7 Qg T
FaN O N W \OH
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[0068] (1) Pyridine (2.9 mL) was added to a solution of 2-trifluoromethyl-5-aminopyridine
(1.95 g) in chloroform (15 mL), the mixture was cooled in ice, and phenyl chloroformate
(1.8 mL) was added thereto. The resulting mixture was stirred at room temperature
overnight, and the reaction mixture was concentrated under reduced pressure. The residue
was washed with isopropyl ether to afford phenyl [6-(trifluoromethyl)pyridin-3-yl]carbamate
(2.16 g).

(ESIpos.) m/z : 283([M+H]+)

(2) Triethylamine (0.54 mL) and phenyl [6-(trifluoromethyl)pyridin-3-yl]carbamate (600 mg)



6\/ - \ S 435( [MH +) 1H NVR (600 Mz, CHLOROFORM d) d ppm 0.90 (d.
J=6.6 Hz, 3 H. 1.03 (d. J=7.0 Hz, 3 H). 2.23 (s, 3 H, 2.27 - 2.31
(in, 1H, 2.31 (s, 3H. 3.63 (dd. J=6.8, 4.3 Hz, 1 H), 3,86 - 3.97
(m'2H),'4.01- 414 On 2, 688 (d J=7.8 H, 1H, 7.05(d
3=7.4 Hz. 1 H), 7.66 (d, 3=8.7 Hz, 1 H), 7.76 (s, 1 H), 8.24 (br. s.,
1H), 827 -834(m 1H, 882 (d 325 H. 1 H 293 -0FF\_.
Tic,/] bF o O% / '--1S 4671 ft/1+W) (d. 3=6.6 Hz, 3 H), 1.02 (d,
3=7.0 Hz. w3rdBdde@tolSsotutidd 6f {Malidolk00 Bghid cﬁﬂﬁbfmﬂn—Qnd-theﬁnﬁtul'&was]stlﬁ)ad at
3.78 (s, 1H NVR (600 Mz, CHLOROFORMid) d PPrn 0.90 3 H), 3.82 (s' 3
H, 3.87 04 3 1(hm Hld-ﬂ):act}énaﬁxt(ld: wBTbcehtrited uﬂdel—i)qdu&d&@es@dd amji]& 9
3.1 H, 1LH), 6.79 (d. J=9.1 Hz. 1 H), 7.66 (d, J=9.
(d, J=3.3 r@q;giue yvap{pun@ed:;:(y qodignn glf@naitog@plgf (sifica gel Hy.l'trldge[ﬂgix@lm/ eth}d acqgatpb to
8.81 (d. 3=2 - -
VoLt R () bidro g el 2 e oSk R By dinrriils 1
NMVR (600 %%memd) d ppm0.88 (d. 3=7.0 Hz. 3 H), 1,03 (d.
g:SBO(Hz 222 -2.31(m 1H), 3.60-3.71 (m 1H. 3 89 -

m 1H, 4.10 - 4.18 (m 1 H).7.53 - 7.60
(m 2 H),%%@Gp ?3%93 z@%{fw 7.68 (d, J=87 Hz. 1 H 8.30 (dd,
3=8.7, 2. 53)"‘lzuphénﬁbhosﬁnﬁe7 (770 %1g§5n({ @iethal] dAbdiddrbSxyfate (12 M soNitiod i€ toluehe,1

NHT-0.- AR U —oios [ MrH +1 1H NMR (600 MHz,
mLOROFORmmLuwapmumedae a(sdlut1c]n=6f B[ (BE)- 1-Byddpxy-1-nQghy(iotand2=71]6- [Iéz 3 H) ,
2.2-232(m 295(1 I-gﬂn363 dd, J=8.7, 5.8 Hz,
3.88- 3. 98tr1®mpr02neﬂ)yl)p$rl©3-3 -yl irgg 64 Gring) inkHEL (1§ 70L), andfhe priytute was. stvgeclm

6.52 (m 1 H), 6.73- 78 7.03 (s 1 3=
1 H N 7. 660<(na tempegature E&f Lhy. ﬂ])fhe @Fgf@n(nwmféwas Cfng%ﬂtfatgd §2df% fefluces GS?‘H‘@
2.5 ke, t}|1_€|,) I’es1§u68v9as(pq1 ifi %d' %y §olumh cl]irolﬁl)ato%gap}?iy (silica gel cartridge and NH silica gel

cartridge, hexane/ethyl acetate), and the resulting solid was washed with isopropyl ether to
afford the title compound (500 mg). This product contained by-products originating in
reaction reagents.

(ESI pos.) m/z : 274([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.96 - 1.05 (m, 6 H), 1.76 - 1.86 (m, 1 H),
3.59 -3.66 (m, 2 H), 3.99 - 4.08 (m, 1 H), 7.64 (d, J=8.7 Hz, 1 H), 8.41 (dd, J=8.7, 2.5 Hz,
1 H), 8.67 (d, J=2.5 Hz, 1 H)

The following compounds were synthesized according to the similar procedure.
(4R)-4-(Propan-2-yl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
(4S)-4-(2-Methylpropyl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 288([M+H]+)
(48)-4-(Cyclohexylmethyl)-1-[6-(trifluoromethyl)pyridin-3-yl}Jimidazolidin-2-one
(ESI pos.) m/z : 328([M+H]+)
(4S)-4-(Butan-2-yl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 288([M+H]+)
(4S)-4-Phenyl-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 308([M+H]+)



ogeoF /,-..,, ,:,,,11/,N1.01' F \ S 485( Und+nd+) 1H NM (600 MHz,
CHLOROFORM d) d ppm 0.89 (d. J=6.6 Hz, 3 H). 1.04 (d, J=7.0 Hz, 3 H),
2.22 - 2.31Cn 1H), 3.06 (s. 3H. 3.63- 3.71L Cm 1 3.89 -
3.98 (m 2 H), 4.00 - 407 (m 1H, 410 - 4.18 (m 1 H), 7.52 (t.
J=8.1 Hz, 1 H, 7.65- 7.73Cm 2 H, 7.83 - 7.90 (m 1 H). 8.05 -

<L

8.10Cm 1 H, 831 - 8.37 (m 1 H, 838-- 8.82 (m 1 H, 8.84 (s, 1
H 332 Di-Y\- \ii--- \-:NOh\ ,LF , Sr%?-, -/ S 523 ( [ MrHl+)

1H NWVR (604% . q‘«g@% - 7 Hz, 1 ,

3. 29 (dé @J )1]\_4;%% IQST'H &%m&h?l@%?rﬁirﬁﬁngﬁdaﬂ)ﬁa& iiomé’3 1 h 3 gl)?)

(t, J=9.1(E8Lpod.)hz: 2188‘O[M+I4}+®9 (m 1 H), 4.15 - 4.19 (m 1 H. 4.23 -
4.3 (m 1 H, 7.18 - 7.24 (m 2 H), 7.27 - 7.39 (m 4 H, 7.41 -

7.48 (m WUHHA-EhybD{6- (tviﬂmo@ﬂhylapﬂ)dm-z y8Hmidezolitli§-on8. 15 -8.23 (m 1

,H21-,8,36 EE/SLPOEIZWZ)%( 71‘5@&/3” 2)212 HZNR (165?) ﬁ/ﬁzz EEL?]I;O:O?M d) d
oy i thy- 19@-lzwrogyrmfln-23vu5%@raaan-%%éw&awhént%énei 0. 3090 3 b8
R e A (LS IR U PRy
1 H) 5 5 %SE (GN%O OBW?\T? %?'4&0 ? Zn'ﬁﬁ(flmﬁaz-o-héamtb ?nga 237(? meH]Se)HZ
1

H N (GQESM&)MLME@H/]-@ d ppm0.91 (d, 3=6,6 Hz, 3 H), 1.04
d. J4.1) Hz, 3 H, 2.24 - 2.30(m 1 H, 3.62 - 369(m 1 H, 3.89
- 3.96 ( M4D-4Benz4]- (D16(@ﬂu3mn®th3/1)p&ridi11-3|—31]imiﬁ,a1@ﬂliqild,2-03€:15, 7 Hz, 1 H),
7.21 (s, 1 , 34 - , 7.42 - 7.47 (m 1 H), 7.60 -
7.63 (m 1E§b)p087ﬁ38 322)?[M“3Hf*a1 1 H) 7.86 (s, 1 H), 8.29 (s. 1 H.
8.35 - 8 %Z?S)(Ap}’mpyll-_?-m ?trlﬁuorg ethyl)pyndln'_g—yl]1mlla‘)azoh%m-§— br. s., 1 H
(ESI pos.) m/z : 274([M+H]+)
(4S)-1-(6-Bromopyridin-3-yl)-4-tert-butylimidazolidin-2-one
(ESIpos.) m/z : 298([M+H]+)
(4S)-4-(Cyclopropylmethyl)-1-[6-(trifluoromethyl)pyridin-3-yl]Jimidazolidin-2-one
(ESIpos.) m/z : 286([M+H]+)
(4S)-4-Propyl-1-[6-(trifluoromethyl)pyridin-3-ylJimidazolidin-2-one
1H NMR (200 MHz, DMSO-d6) d ppm 0.82 - 0.98 (m, 3 H), 1.23 - 1.64 (m, 4 H), 3.48 - 3.62
(m, 1 H), 3.66 - 3.84 (m, 1 H), 3.98 - 4.14 (m, 1 H), 7.68 (s, 1 H), 7.81 (d, J=8.79 Hz, 1 H),
8.17 - 8.28 (m, 1 H), 8.86 - 8.93 (m, 1 H)
(4R)-4-(2-Fluoropropan-2-yl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
(ESI pos.) m/z : 292([M+H]+)
(4R)-4-(2-Methoxypropan-2-yl)-1-[ 6-(trifluoromethyl)pyridin-3-yl Jimidazolidin-2-one
(ESI pos.) m/z : 304([M+H]+)
(4R)-4-[(1S)-1-Fluoropropyl]-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.06 - 1.16 (m, 3 H), 1.64 - 1.79 (m, 2 H),
3.91 (dd, J=9.29, 5.16 Hz, 1 H), 3.96 - 4.04 (m, 1 H), 4.06 - 4.16 (m, 1 H), 4.34 - 4.50 (m,
1 H), 5.45 (br. s., 1 H), 7.66 (d, J=8.67 Hz, 1 H), 8.30 - 8.38 (m, 1 H), 8.70 - 8.76 (m, 1 H)



36 3 F HOr /2----- K\r-,-N-- cr-J O\/ or\- .\. S 437 CC MrtH +) 1H NWR
(600 MHz, CHLOROFORMid) d ppm 0.84 (d, J=6.6 Hz, 3 H), 0.98 (d, 3=7.0
Hz, 3 H), 2.17 - 2.27 (m 1 H), 3.57 - 3.63 (m 1 H, 3.75 (s, 3 H
3.83-3.92(m 2 H. 3.96 - 4.05(m 2 H), 6.61 - 6.65(m 1 H),
6.91 - 6.96 (m 1 H), 7.17 (t. 3=8.3 Hz, 1 H), 7.20 - 7.23 (m 1 H),
7.62 (d, 3=8.7 Hz, 1 H. 8.25 - 8.32 ¢(ral 2 H), 8.74 (d, 3=2.5 Hz. 1
H - 61 - [0114] [Table 1-5] Conpound Exanple Structure Gout-gran
Sl pos. y48y4C a-P6- (@i luokdindMR p3fidB-I-yHmidazoRdin-2Fone! - - - - - 0- 34
B T T TR (Bo0 Nt e GROECAM S d ppm 0. 87
' 3=6. 6 (ER], pos.) Yz : ZI2QMAH}+)J=7.0 Hz 3 H), 2.17 - 2.30 (m 1 H)
- 3.67(m 1H, 3.86 - 3.95(m 2 H, 3.99 - 4.11 i 2 5%’
- 6. T8)H2- lilum)o -2- methm@lp@@yl)ah% @rifloromethylpyridor3-yl]imidagofidin-2to
7-737m d, 3=8.7 Hz, 1 H), 8.33 (dd. J=8.7, 25
1 H, (EsbmwéﬁvzigmﬁNP‘ ) 8.72 - 8.80 (m 1 H 3% 3"Nc.* i'-"
101'9, r . .J1H.
crorcrif B 1ot SR SRR e e 5
3 79 (s. 3 H), 3.62- 3.67 (m 1 H, 3.90 -
34%§@h%9%%%?ﬂ33 . 7.43- 7.53 (m 2 H), 7.64 - 7.73 (m 2
in) 1 ({@SS)MX&SJ'(BrOan t‘l)yl) ﬁ[d@nﬂucﬁolﬁéhﬁlgﬁyrlamtﬂ yllli)&?laékogdzm(ldﬂ?&e%
, 1 3013

[0069] [Formula 12]
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[0070] (1) Sodium hydride (0.53 g) was added to a solution of (4S)-4-(propan-2-yl)-1-[6-
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(trifluoromethyl)pyridin-3-yllimidazolidin-2-one (5.6 g) in DMF (20 mL), and the mixture
was stirred at room temperature for 10 min. Thereafter, tert-butyl bromoacetate (2.0 mL)
was added portionwise thereto, and the mixture was stirred at room temperature for 2 hr.
Water and saturated aqueous sodium hydrogen carbonate solution were added thereto, and
the mixture was extracted with chloroform. The organic layer was separated out by phase-
separation cartridge (Biotage, Isolute Phase Separator) and concentrated under reduced
pressure. The residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford tert-butyl {(5S)-2-0x0-5-(propan-2-yl)-3-[6-
(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl}acetate (802 mg).

(ESI pos.) m/z : 388([M+H]+)

(2) Trifluoroacetic acid (30 mL) was added to a solution of tert-butyl {(5S)-2-0x0-5-(propan-
2-y1)-3-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl} acetate (4.44 g) in chloroform
(20 mL), and the mixture was stirred at room temperature for 64 hr. Additional

trifluoroacetic acid (9 mL) was added thereto, the resulting mixture was further stirred for



31n) ,...1,- C.un... SOA'N\ _ 21--f ..\ XXX_ii..X-N--10.0'n
C,--? --- S 483( (M+H +) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0. 90
(d. J=7.0 Hz, 3 H). 1.03 (d, J=7.0 Hz, 3 H). 2.24 - 2.34 (m 1 H),

3.65 (dd, 3=8.1, 5.2 Hz. 1 H), 3.89 - 3.99 (m 2 H. 4.04- 4.14 (m 2
H), 7.32. 7.47 (m 5 H. 7.52'Cs. 1 H), 7.56 - 7.60 (m 2 H), 7.67
(d 328.7 Hz, 1 H), 7.75 (s, 1 H), 8.3%2(dd, J=8.7. 2.5 Hz, 1 H).
8.46 (br. s.. 1 H), 8.77 - 8.84 (m 1 H 40 3 W, )r----NNN--- 'F
o\/ --- \7] h§aﬁ3@1 rEMtbY fix ki m&%gcmaed %&%@%}fs@&wﬁ PR@O@H&B
(d, J=7.0 HZ, 3 H), 1.04 (d, J=7. 2. 20 29 (m 1 H)

3.67 (dd (635:§) ot th&reSidt wasldikolved 118<'1het-hy¥16tﬁé3 fottpwad bi) extéhctloh idh 6BI=ahﬁe(i1s

HZ,lH), 7.16 (d, J=5.4 Hz, 1 H, 7.29 - 7.34 (m 1 H, 7.69 (d,
3=9.1 Hz, s 1111-11)1 hy&ogide é@l}ltlcm:@.dsmfﬁr, Ih(H}V?.teBl,aQ@ was@vaglzed(wlth dlgzthyl) eth@ agP
(d, 3=2.9 Hz, 1 H), 9.17 (br. 413F|0llfr ---

\-' \ S affenmydppeficugingy r@@&fm éxficorytrackan with ahlﬁfﬁﬁ?rela s 0(%?“10
\(](3(7:], 03|;|Z7 éayerzgv%s slanlatfc(l Pblt bygo%@ie sep\a);a‘g@pl_%mnﬁge |g61d th& sgldelgn as%hsl_%lé%ofif&ndei
H, 4.16 8.7. 3.3 Hz, 1 7.68
(d,8 3=8. 7 g%%“zedlplébémé‘t%@m%t T?CF%OMZ 33@ 23 - 8.28 (m T)H), 8. 30
- 7 .80 (d. J=2.5 Hz, 1 42 3 OF
(>1s.. OWEﬁﬂd);)nﬁz ﬁzﬁ[w; ——. -, -\.(_/ F---(\ K

lH NMR (600 MHz, CHLOROFORM d) d ppm 0.90 (d, J=6.6 Hz, 3 H), 1.01 (d, J=7.0 Hz,
3 H), 2.06 -2.16 (m, 1 H), 3.59 (dd, J=8.9, 6.4 Hz, 1 H), 3.78 (d, J=18.2 Hz, 1 H), 3.86 - 3.92
(m, 1 H), 3.92-3.99 (m, 1 H), 4.48 (d, J=18.2 Hz, | H), 7.64 (d, J=9.1 Hz, 1 H), 8.30 - 8.37
(m, 1 H), 8.75 (d, J=2.5 Hz, 1 H)

The following compounds were synthesized according to the similar procedure.
[3-(6-Methoxypyridin-3-yl)-2-oxo-5-propylimidazolidin-1-yl]acetic acid
(ESIpos.) m/z : 294([M+H]+)
{(5S)-2-Ox0-5-(propan-2-yl)-3-[ 5-(trifluoromethyl)pyrimidin-2-ylJimidazolidin-1-yl } acetic
acid
(ESIneg.) m/z : 331([M-H]-)
[(5S)-3-(5-Chloropyrimidin-2-yl)-2-0x0-5-(propan-2-yl)imidazolidin-1-ylJacetic acid
(ESI pos.) m/z : 299([M+H]+)
2-{(5S)-2-Ox0-5-(propan-2-yl)-3-[ 6-(trifluoromethyl)pyridin-3-yl Jimidazolidin-1-
yl}propanoic acid (mixture of diastereomers)
(ESIpos.) m/z : 346([M+H]+)
[(5S)-3-(5-Fluoropyrimidin-2-yl)-2-0xo-5-(propan-2-yl)imidazolidin-1-yl]acetic acid
(ESIpos.) m/z : 283([M+H]+)
[(5S)-3-(6-Bromopyridin-3-yl)-5-tert-butyl-2-oxoimidazolidin-1-yl]acetic acid
(ESI pos.) m/z : 356([M+H]+)
{(58)-5-(Cyclopropylmethyl)-2-0x0-3-[6-(trifluoromethyl)pyridin-3-ylJimidazolidin-1-

yl}acetic acid



MR (600 MHz, CHLOROFORM d) d ppm 0.94 (d, J=7.0
O Hz, 3 H, 2.06 - 2.22 (m 1 H, 3.62 (dd,
9

o -

98 (m1 H, 4.00- 4.06 (m1 H), 4.34
=17.8 Hz, '1 H), 7.36 (d, J=5.0 Hz, 1
841(m 1 H. 851 (br. s.. 1

(

-~
ol

3.
(d

:0 Hz, 1 H 43 3 FF
[ M-H +) 1H NVR (600 Mz,
H), 1.03 (d, J=6.6 Hz, 3 H).
. .8 Hz, 1 H, 3.84- 4.01 (m
, 4. 1Y(59-228xd- Mpr@yH:B 5[6- _(trﬁlﬁoron% HB)p{iidin-B-Himiddz@Rlif-thyl jdcdBichcidz, 1
8.37 - 8.47 (m 1 H), 871 (d, J=2.5 H, 1 H, 9.95 (br. s.. 1H
FF/ (ESIp®,)NYAI BB2((M+HHp' . 7--- \Nno-- -t XD / 5 487(
| +) 1HNI\/R%g0M-IZ CHLO?O:O?Md d 091(d J7
(d, Jep)g-1 luogo-ﬁ)(tnf@oggnqthﬁ)pggdler%ylﬁ)-%qzqy 5- (@roygn-(Zgl)nfglqa&ohdgi ﬂ-)g
(mllg‘g 5-395(m2H) 4.02 (d, 3=15.7 Hz, 1 H), 4.09 -
Cm ]eﬂc?‘“ 733(m2 ,734-740(m1H),74o-
, 7.86 (s. 1 H, 820 (s. 1 H,
(dd teShpop I, 3?33[“2%&? 5. 46 (d 3=2.9 Hz, 1 H, 8.92 (br. s"
FF 39)0-0%4-5:(propan-ByAEL[ 2 (thi M methy1 3V mMdzelidin-1-y1}acetic
nyr( )d ppm(%B yfb [ (.o Hz, 3y1-;p?)r. 1-051619?(1, J=6.6 Hyz} 3
2 23 -acia 31 (m 1 H, 2.36 (s, 3H, 3.62- 3.71 (m 1 H), 3.90-
7 Cn 2 H, 4.01 (d. 3=15.7 Hz, 1 H), 4.14 (d. J=15.7 Hz, 1 H),
0 (s, 1EBposyngz: 333I[MﬁHl+m 2 H), 7.41 - 7.47 (rn, 1 H), 7.66 -
3 1 , 39 (dd, . .J 2.9 , .1 H),
9 E&n iég))é (Wethowyrl@l%mm@ﬂ -0%0-5- (ITOPB(H' -yl)glzldam[lélmlsﬁ%%%?cgg
- 6] CorrpczﬁgppOEﬁn%)l ,’?95%{M5r-‘ﬁ #re Corffigura ion

[(5S)-3-(5-Ethylpyrimidin-2-yl)-2-0x0-5-(propan-2-yl)imidazolidin-1-yl]acetic acid
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(ESI pos.) m/z : 293([M+H]+)
{(5S)-5-(2-Methylpropyl)-2-0x0-3-[6-(trifluoromethyl)pyridin-3-ylJimidazolidin-1-yl} acetic
acid

(ESI pos.) m/z : 346([M+H]+)
{(5S)-5-tert-Butyl-2-ox0-3-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl } acetic acid
[(5S)-3-[3-Fluoro-5-(trifluoromethyl)pyridin-2-yl]-5-(2-methylpropyl)-2-oxoimidazolidin-1-
yl]acetic acid

(ESI pos.) m/z : 364([M+H]+)
{(5S)-5-Cyclopropyl-2-0x0-3-[6-(trifluoromethyl)pyridin-3-yl]Jimidazolidin-1-yl} acetic acid
(ESI pos.) m/z : 330([M+H]+)
{(5S)-3-[3-Fluoro-5-(trifluoromethyl)pyridin-2-yl]-2-oxo-5-propylimidazolidin-1-yl } acetic
acid

(ESI pos.) m/z : 372([M+Na]+)
{(5R)-5-[(1S)-1-Fluoropropyl]-3-[3-fluoro-5-(trifluoromethyl)pyridin-2-yl]-2-
oxoimidazolidin-1-yl}acetic acid

(ESI pos.) m/z : 390([M+Na]+)



(E91 pos.) mz (ESI neg.) mz 1IHNWVR 46 7 FN (\. r---N\---, | ---\
S 435 ([ M+H +) 1H NVR (600 MHz, CHLOROFORMd) d ppm 0.89 (d, 3=7.0
Hz. 3 H, 1.01 (d, 3=7.0 Hz. 3H).130(t 3=7.6 Hz, 3 H. 2.19 -
2.30(m 1 H. 2.62 (q. J=7.4 Hz, 2 H. 3.62 (dd. J=8.5, 6.0 Hz, 1
H,3.81 -3.96 (m 3 H), 4.16 (d. 3=15.3 Hz, 1 H, 7.18 (d, 34.3 Hz. 1
H, 7.32 - 7.38 (m 1H), 7.40 - 7.46-(3% -1 H, 7.65 - 7.71. (m 1 H,
7.86 (s, 1 H, 804 - 8.12 (m 1 H, 8.56 (d, 3=2.5 Hz. 1 H), 8.99
(br. s., 1(58)-343-Chldrbpyrimifin-NG13-22x o} 5S-pbP#limidazolidin: 1 -5l 1426 adid H +) 1H
NVR (600 MHz, CHLOROFORMd) d ppm 0.88 (d, 1=7.0 Hz, 3 H), 1.01 (d.
3=7.0 Hz, (BSII‘I@O,S)WZB?SZ-I(MWW 1 H, 2.54 (s, 3 H, 3. 61 (dd J 8 3
5.8 Hz, d

3=8.7 Hz. {(LHS)S%S [(Z;S)é%ltan-i’}‘yﬁé k3nﬂu01015|)(trlﬂpo(39neﬂwlmn(hm2 xllﬁboxoméawlnﬁmﬂr
( 1H),é85Cs H, 802 - 809 (m 1H, 852 (d, 3=2.5 Hz. 1
H, 8.96 Phrceticacid; 1h 48 8 FF 0 & .., , -.5 ----< \ S 4781 [ MrHL+)
1H NMR ( L )dppm089(d 3=7.0 Hz, 3 H), 1.02
(d. 3=7. QIQ-%M%)@WSIZQ (m 1 , 3.14 (s. 3H) 3.15 (s, 3
Ilj)i) 2 ?1 '([(5@) @%&ﬁmBu%anFQ{l]% (@fbhlor(i)y?@ughﬁu A bboxo&lgégzo(l@m—l‘??ﬁ%a%etzc Al i
H)i 7.64 (ESLfN.) @i 3-13|('DM+H}+73 (d. 3=8.7 HZ 1 H), 7.86 (s. 1 H),
8.09 - 8.17 (m 1 H), 875 (d. 3=2.5 Hz, 1 H), 8.83 (br. s., 1 H) 49
1 F 1|11 NM[(58)-5€RSS-BuNn72-yi3-(ENlverappriflidin-2-yl}-2 -oxoimiffdzobdig A 7yl {acfthd/eetd] +)
IH NWR (600 MHz, CHLOROFORM d) d ppm 0.90 (d. 3=6.6 Hz, 3 H). 1.03
(d, 3=7.0(BIpos)pyz: PH{MtHP)28 (m 1 H), 3.85 - 3.94 (m 2 H), 4.03
-83 17 ( (é))-lg)-[’(ZSL) gutan-g-yl]i-oxo él'[y%trlﬂuoromet%yf)pynmldlna gﬂqmlgaquldm I- 82 -

yl}acetic acid

(ESIpos.) m/z : 247([M+H]+)
[(5S)-5-[(2S)-Butan-2-yl]-3-(5-chloro-3-fluoropyridin-2-yl)-2-oxoimidazolidin-1-yl]acetic
acid

(ESI pos.) m/z : 330([M+H]+)

{(55)-5-(2-Fluoro-2-methylpropyl)-2-oxo0-3-[ 6-(trifluoromethyl)pyridin-3-ylJimidazolidin-1-
yl}acetic acid

(ESI pos.) m/z : 364([M+H]+)

Production Example 4
(45)-4-(Propan-2-yl)-1-[5-(trifluoromethyl)pyrimidin-2-yl]imidazolidin-2-one

[0071] [Formula 13]

0 o]
H2N\\.—<NH2 (1) HN\)__J\QJH (2) HN)J\NH
N ° \\ o
N\
Q9 N=\_CF,
©) HNAN/k\N/j/



50 30 ". ----- \ S 425 ( [MrH +) 1H NMR (600 MHz. CHLOROFORM d) d
ppm 0.88 (d. 3=7.0 Hz, 3 H). 1.02 (d, J=6.6 Hz, 3 H), 2.20 - 2.32 (m

1H. 3.56- 3.67(m 1H, 3.87-3.95(m 2H, 3.97 - 404 (m 1
H, 405 -4.12 (m 1 H, 6.96 - 7.06 (m 2 H. 7,42 - 7.54 (m 2 H).
7.66 (d, J=8.7 Hz, 1 H, 8.31 (dd. 3=8.7, 2.5 Hz, 1 H), 8.44 (br. s,,
1 H, 880 (d 3=2.5 H, 1 H 513 F --35---- or,- --9..... "-1r \ F
(():j/ ---- %S 441 ( [MtH +) 1H NWMR (600 MHz. CHLORCFORM di d PPm 0. 88
3=7. O1ttz2] 3(h)To alsu@néifh oBE-Talkhattde B/dchlodidd €1.6 nd3oditin hyydidzen
3.60 - é9 (I]’n( H, 3.89 - 3.96 (m 21%]H) 9781- %f)za04 Cm h@H)i'd)g

4.06 - 4 Ldrbomate B.09)g)In R&tc(minleaigo thl hiwas Rddd)i,p nitréphefyd chidmorinaldz(1.32 g),

1-1). 7.67 (d, J=8.7 Hz. 1 H. 8.32 (dd, J=8.7, 2.5 Hz, 1 , 8.53

( br. s., andfhe ngx@te st stigre@ aGropm tergpq;gtungog? hi=- .W @N w3gs, addcpq el eto, the
---N// " riz. - \\441Yr\ 12,, ---

4321[ M HL Jesplting Wrwwtlm at r@m@mfmmedavela%b ﬁfl@)thgé a%f‘aomtéll@zwes Hz,
1.0

5 0 HZ %ﬁ}lﬂé%mg gnc?er r%i’uﬁﬁi ;{‘%ﬁsurg é%er ezf’tzr_al_%oeévn‘{hfjfli}gba?etei_&,Ql?elcgr’gﬁmc I%Ay%r wds

szz gm ? %eng%e@%d’e&dggég(p%s?&e 'iz"ljheq?ﬁgthe(/\?as p?m%eclisb _h_lr_]n_l Fﬂmnﬁto%gaphy

-Fr4, F - %R@E.OEM 9
‘d =6, 6 (éllew% %e%im{d%/b‘éegibzf%fo&?ni;dkﬁnm%fm (5s§JﬂL( s 34)(&%1}@@1&3&3

3.61 - 3. GnerF40ime)) , 389-397(m2H).402(s 1 H), 4.08 -
4.15 (m 1 H). 7.18 (d. 3=8.7 Hz, 2 H), 7.55 (d. 3=9.1 Hz, 2 H), 7.68
(d 3=8. 7 (Bl pog.) Bz : 8433@/11\‘161)“) 34.7, 2.5 Hz, 1 H), 8.62 (br. s.. 1 H).

.81 (d, 3=2.5 Hz, 1 Ah
(2) To a suspension of ithium aluminum hydride (290 mg) in diethyl ether (20 mL) was

added (5S)-5-(propan-2-yl)imidazolidine-2,4-dione (540 mg) while cooling in ice, and the
mixture was stirred at room temperature overnight.  After cooling in ice, water (1 mL), 4M
aqueous sodium hydroxide solution (1 mL), THF (15 mL) and ethanol (2 mL) were added
thereto, and the resulting mixture was stirred at room temperature for 10 min.  After
filtration through Celite (registered trademark), the filtrate was concentrated under reduced
pressure to afford (4S)-4-(propan-2-yl)imidazolidin-2-one (160 mg).
(ESI pos.) m/z : 129([M-+H]+)
(3) A solution of (4S)-4-(propan-2-yl)imidazolidin-2-one (100 mg), 2-chloro-5-
trifluoromethylpyrimidine (142 mg), Pdz(dba); (40 mg), Xantphos (45 mg) and sodium tert-
butoxide (70 mg) in toluene (2 mL) was stirred at 100°C for 1 hr. The reaction mixture was
purified by column chromatography (NH silica gel cartridge and silica gel cartridge,
hexane/ethyl acetate) to afford the title compound (47 mg).
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.95 - 1.02 (m, 6 H), 1.75 - 1.85 (m, 1 H),
3.50-3.61 (m, 1 H), 3.87 (dd, J=11.1, 6.6 Hz, 1 H), 4.18 - 4.26 (m, 1 H), 5.17 (br. s., 1 H),
8.84 (s,2 H)

The following compounds were synthesized according to the similar procedure.
(4S)-1-(5-Chloropyrimidin-2-yl)-4-(propan-2-yl)imidazolidin-2-one
(ESI pos.) m/z : 241([M+H]+)



(d. 3=2.5 Hz, 1 H - 63 - 0l16Table 1-71 Ct 818009 Exanple Structure
Conl1986an (681 0s.) mz (ESE neg.) re 1HNVR 55 3 OF o N Nir \
NAN-. N\ [i i --A S 438( [MH +) 1H NVR (600 MHz, CHLOROFORM d) d
pme 87 6( sé@xcﬁzt pah- 1n2hd£>z%1m1 FfyrRindz3-cadbdiitile?. 20 - 2. 29
(1 1y, g e R R I T Ty 6 10, 4012
(d, J 15 ?ES']Zp,osJ.nb"B 236([M+H]6)99 (ne 1 H, 7.00 - 7.05 (m 1 H), 7.68
(d, J=8.7 Hz, 1 H. 8.06 (d, J=5.8 Hz, 1H),830-837(m1|—|).
83;1( ( Fr (48);4-(ProPan-28y F9- [Qiﬂmﬂﬂlﬁ@ﬁﬁ?tﬂ-ﬁ)m’@zmﬂ -géingdazoligiaRrane N\ Nj F
4 M+ 1H NVR (600 MHz, CHLOROFORMd) d ppm 0.90 (d, J70Hz
Zgilzpos\)ﬂ#z MAFHEY 214 - 2.28 (m 1 H. 3. 67 (dd 34. 3,

3: g“ " Dy G- Blegapitimdi oy 3 Frepafiy? y%mﬁéﬁzg%dl%oea Lo 7 e
|I:|)|) 9. 03 %Sﬁ’?’ W%fié)(%ﬁlﬁomg %H(Tl 'F 8x>7<5 (d J 29 et

(4S)-1-[3-Fluoro-5-(trifluoromethyl)pyridin-2-yl]-4-(propan-2-yl)imidazolidin-2-one

3 AF--(:, S483 ( [MH+) 1H NMR (600 MHz, CHLOROFORM-d) d ppm

0.91 (d, 3=6.6 Hz, 3 H). 1.04 (d. 3=7.0 Hz, 3 H). 2.12- 2.24 (m 1

1-1). 369(dd, 3=8.9, 6.0 Hz, 1 11). 3.88 - 4.03 (m 2 H). 4.27 -

4.39 (rn, 2 H). 7.68 (d, 3=9.1 Hz, 1 H), 8.37 - 8.45 (m 1 H. 8.73
p

(ESI pos.) m/z : 292([M+H]+)
(4S)-4-(Propan-2-yl)-1-[2-(trifluoromethyl)pyrimidin-5-yl]imidazolidin-2-one

(ESI pos.) m/z : 275([M+H]+)
(4S)-1-(5-Chloropyridin-2-yl)-4-(propan-2-yl)imidazolidin-2-one

(ESI pos.) m/z : 240([M+H]+)
(4S)-1-(5-Methoxypyrimidin-2-yl)-4-(propan-2-yl)imidazolidin-2-one

(ESIpos.) m/z : 237([M+H]+)
(4S)-1-(5-Ethylpyrimidin-2-yl)-4-(propan-2-yl)imidazolidin-2-one

(ESIpos.) m/z : 235([M+H]+)
(4S)-1-[3-Fluoro-5-(trifluoromethyl)pyridin-2-yl]-4-(2-methylpropyl)imidazolidin-2-one

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.95 - 1.01 (m, 6 H), 1.47 - 1.56 (m, 1 H),
1.61-1.77 (m, 2 H), 3.76 - 3.85 (m, 1 H), 3.93 - 4.03 (m, 1 H), 4.07 - 4.19 (m, 1 H), 5.12 (br.
s., 1 H),7.63-7.71 (m, 1 H), 8.45 (s, L H)
(4S)-1-[3-Fluoro-5-(trifluoromethyl)pyridin-2-yl]-4-propylimidazolidin-2-one

(ESIpos.) m/z : 314([M+Na]+)
(4S)-1-(5-Chloro-3-fluoropyridin-2-yl)-4-propylimidazolidin-2-one

(ESIpos.) m/z : 258([M+H]+)
(4S)-4-(Cyclopropylmethyl)-1-[3-fluoro-5-(trifluoromethyl)pyridin-2-ylJimidazolidin-2-one
(ESI pos.) m/z : 304([M+H]+)

Production Example 5

2-[(55)-2-Ox0-5-propylimidazolidin-1-yl]-N-[4-(trifluoromethyl)pyridin-2-yl]Jacetamide



--- \ S 438( ESA+H +) 1H NMR (600 MHz. CHLOROFORMid) d ppm 0.90 (d,
J=7.0 Hz, 3 H), 1.02 (d, J=6.6 Hz, 3H), 2.18 - 2.27(m 1 H, 3.63
(dd, 3=8.5. 5.6 Hz. 1 H), 3.85 (s. 3 H. 3.89 - 3C0n 3 H, 4.20 -
4.31 (m 1 H, 6.50 (d. ,J=9.3 Hz, 1 H), 7.54 - 0O (m 1H, 7.62 -
7.73 (m 2 H), 8.24 (br. s, 1 H), 8.37 (dd. J 87 25Hz, 1 H 8.78
(d, 322.5 Hz, 1 H) 58 3 1-Th-k--N O 00N70- €0? 4 1,/ , ----c \ S 438
( [MrH +) 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (FL Jr7.0 Hz. 3
H), 1.03 (@733[7}10%ﬁ1§14 H, 2.22 - 2.32 (m 1 W 3.60 - 3.69 (m 1
H),388-37 ,3990-4060m1H) 4.08 -4.15 (m 1 H),
6.73 (d, J=8. 1H), (3 J 91Hz H) 7.84 (dd, J=8.9,
2.7 Hz, 1 H), 8.22(d 3g , gl 9 (m 2 H, 8.79 (d.
3=2.5 Hz. W\ HPH  Hqyy. , - . . NN Fr- 127 < \n u \[l\/HrH]+) 1H NMVR (600
VHz, CI—ILO?OE'O/?Md)——d—p-meH(d—%—G' ) . 1.04 (d, 3=7.0 Hz,
3 H, 2.21 5 2.33 (m 1 Hy;, 168 (dd. 3=78. 50Hz. 1 H), 3.88 -
4.05 Cm 3 H), 4.20 (81. 3=-15.7 Hz, 1 Hj, 7.64 (d, 3=8.7 Hz. 1 H),
7,69 (d, 3=8.7 Hz, 1 H, 8.25 - 8,35 (rn, 2 H), 8.70 (d. J=2.5 Hz, 1
H), 8.80 (d. J=2.§§ 1 H), 9.10 (s, 1 H) 3 / OF HaO,, N, >r 000Arr
Nr-="-"Li'5\ S 4380 [aWWH] .) 1H NWR (600 N CHLOROFORM- d) d ppm
0.89 (d, J=6 Hz. 3kl ol.04 (d, J#¥.0 Hz, W@ P 2.22 - 2.31 (m 1
H. 3.61 - 369 0m 1 M A3(8F (s, 3 H, 3.90 /3,98 Cm 2 H), 4.00
-4.05On1H, 410 - 438 (m 1 H), 7.68 (d, 1=8.7 Hz, 1 H, 7.77 -
7.84 (m 1 H), 808(d6>325Hz 1 H. 815 (9, J=2.1 Hz, 1 H),
8.32- 839 (m 1H). 863 (s, 1 H. 878 (d. 3=2.9 Hz, 1 H 61 3 CIF

HO \ | T-Nfoo740 Yl)er &Niton oBY2S)-2-dminopentan-1-ol (500 mg) in THF (6 mL) was cooled in a
dry ice-acetone bath under nitrogen atmosphere, and a solution of 4-methoxyphenyl
isocyanate (657 mg) in THF (4 mL) was added dropwise thereto. ~ After the mixture was
stirred for 17 hr while gradually warming to room temperature, methanol was added thereto,
and the solvent was distilled off under reduced pressure to afford 1-[(2S)-1-hydroxypentan-2-
yl]-3-(4-methoxyphenyl)urea (1.17 g).

(ESI pos.) m/z : 253([M+H]+)

(2) A solution of 1-[(2S)-1-hydroxypentan-2-yl]-3-(4-methoxyphenyl)urea (550 mg) and
potasium tert-butoxide (593 mg) in THF (25 mL) was cooled in ice under nitrogen
atomosphere, and a solution of p-toluenesulfonylchrolide (672 mg) in THF (10 mL) was
added dropwise thereto.  After the mixture was stirred for 1 hr while cooling in ice, water
was added thereto, and the resulting mixture was extracted with chloroform. The organic
layer was separated out by phase-separation cartridge, and the solvent was distilled off under
reduced pressure. The residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate = 88:12 - 0:100), and further recrystalized from chloroform/hexane.
The solid was collected by filtration to afford (4S)-1-(4-methoxyphenyl)-4-
propylimidazolidin-2-one (34 mg). In addition, the filtrate was concentrated under reduced
pressure to afford (4S)-1-(4-methoxyphenyl)-4-propylimidazolidin-2-one (254 mg).

(ESI pos.) m/z : 235([M+H]+)
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washed with 1sopropyl ether to afford 2 [(SS) 3-(4-methoxyphenyl)-2-0x0-5-
propylimidazolidin-1-yl]-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide (19 mg).

(ESI pos.) m/z : 437([M+H]+)

(4) A suspension of 2-[(5S)-3-(4-methoxyphenyl)-2-ox0-5-propylimidazolidin-1-yl]-N-[4-
(trifluoromethyl)pyridin-2-ylJacetamide (137 mg) in acetonitrile (3 mL) was cooled in ice,
and a solution of ammonium cerium nitrate (340 mg) in water (3 mL) was added dropwise
thereto. After stirring the mixture at room temperature for 2 hr, an additional solution of
ammonium cerium nitrate (100 mg) in water (0.5 mL) was added thereto, and the mixture
was stirred at room temperature for 10 min. Saturated aqueous sodium hydrogen carbonate
solution was added thereto, the resulting mixture was extracted with ethyl acetate, and then
the organic layer was washed with brine, followed by drying over anhydrous magnesium
sulfate. After the dissicant was filterred off, the solvent was distilled off under reduced
pressure, and the residue was purified by column chromatography (silica gel cartridge,
chloroform/methanol = 98:2 - 80:20) to afford the title compound (76 mg).

(ESIpos.) m/z : 331([M+H]+)

The following compounds were obtained according to the similar procedure.
N-(4-Chloropyridin-2-yl)-2-{(5R)-5-[(1S)-1-fluoropropyl]-2-oxoimidazolidin-1-
yl}acetamide
(ESIpos.) m/z : 315([M+H]+)
N-(4-Cyclopropylpyridin-2-y1)-2-{(5R)-5-[(1S)-1-fluoropropyl]-2-oxoimidazolidin-1-
yl}acetamide

(ESIpos.) nv/z : 321(IM+H]}+)
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N-(5-Chloro-6-methylpyridin-2-yl)-2-[(5S)-2-0x0-5-propylimidazolidin-1-yl]acetamide
(ESI pos.) m/z : 311([M+H]+)
2-[(5S)-2-0Ox0-5-(propan-2-yl)imidazolidin-1-yl]-N-[4-(trifluoromethyl)pyridin-2-
yl]acetamide

(ESI pos.) m/z : 331([M+H]+)
N-(4-Cyclopropylpyridin-2-yl)-2-[(5S)-2-0x0-5-(propan-2-yl)imidazolidin-1-ylJacetamide
(ESI pos.) m/z : 303([M+H]+)
N-(4-Chloropyridin-2-y1)-2-[(5S)-2-0x0-5-(propan-2-yl)imidazolidin-1-yl]acetamide
(ESI pos.) m/z : 297([M+H]+)

2-{(5S)-5-[(2S)-Butan-2-yl]-2-oxoimidazolidin-1-yl } -N-(4-chloropyridin-2-yl)acetamide
(ESI pos.) m/z : 333([M+Na]+)

2-{(5S)-5-[(2S)-Butan-2-yl]-2-oxoimidazolidin-1-yl } -N-(4-cyclopropylpyridin-2-
yl)acetamide

(ESI pos.) m/z : 317([M+H]+)

2-{(5S)-5-[(2S)-Butan-2-yl]-2-oxoimidazolidin-1-yl } -N-[4-(trifluoromethyl)pyridin-2-
yl]acetamide

(ESI pos.) m/z : 345([M+H]+)

Production Example 6

2-[(5S)-2-Ox0-5-(propan-2-yl)imidazolidin-1-yl]-N-[ 6-(trifluoromethyl)pyridin-3-
yl]acetamide

[0075]
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L [00 76] ) El_) Cl“o a solutlon of L-valine methyl ester hydrochloride (2.6 g) and triethylamine
(1.6 g) in chloroform (30 mL) was added 2,4-dimethoxybenzyl isocyanate (3.0 g), and the
mixture was stirred at room temperature overnight. ~After the solvent was distilled off under
reduced pressure, the residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford methyl N-[(2,4-dimethoxybenzyl)carbamoyl]-L-valinate

(4.2 g).

(ESIpos.) m/z : 325([M+H]+)

(2) A solution of methyl N-[(2,4-dimethoxybenzyl)carbamoyl]-L-valinate (4.2 g) and
triethylamine (1.3 g) in methanol was stirred while heating to reflux for 5 hr.  After the
solvent was distilled off under reduced pressure, the residue was purified by column
chromatography (NH silica gel cartridge, hexane/ethyl acetate) to afford (5S)-3-(2,4-
dimethoxybenzyl)-5-(propan-2-yl)imidazolidine-2,4-dione (4.3 g).

(ESI pos.) m/z : 293([M+H]+)

(3) Bis(2-methoxyethoxy)aluminum sodium hydride (65%, solution in toluene) was added to
a solution of (58)-3-(2,4-dimethoxybenzyl)-5-(propan-2-yl)imidazolidine-2,4-dione (4.3 g) in
THF (300 mL), and the mixture was stirred while heating to reflux for 3 hr. After cooling in
ice, sodium sulfate decahydrate was added thereto, followed by stirring. ~ After filtration, the

solvent was distilled off under reduced pressure, and the residue was purified by column
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90°C for 1 hr. Additional ethyl bromoacetate (1.14 g) and sodium hydride (60%, 380 mg)
were added thereto, and the resulting mixture was further stirred at 90°C for 1 hr.  After the
solvent was distilled off under reduced pressure, the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate) to afford ethyl [(58)-3-(2,4-
dimethoxybenzyl)-2-o0x0-5-(propan-2-yl)imidazolidin-1-yl]acetate (1.5 g).

(ESI pos.) m/z : 365([M+H]+)

(5) An aqueous solution of 2M sodium hydroxide (2.6 mL) was added to a solution of ethyl
[(58)-3-(2,4-dimethoxybenzyl)-2-0x0-5-(propan-2-yl)imidazolidin-1-yl]acetate (850 mg) in
methanol (10 mL), and the mixture was stirred at room temperature overnight. To the
reaction mixture was added 2M hydrochloric acid (2.6 mL), and the reaction mixture was
concentrated under reduced pressure. DMF (10 mL), 5-amino-2-trifluoromethylpyridine
(380 mg), HATU (890 mg), and diisopropylethylamine (300 mg) were added thereto, and the
resulting mixture was stirred at 80°C for 3 hr.  The solvent was distilled off under reduced
pressure, and the residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford 2-[(5S)-3-(2,4-dimethoxybenzyl)-2-o0xo-5-(propan-2-
yl)imidazolidin-1-y1]-N-[6-(trifluoromethyl)pyridin-3-ylJacetamide (900 mg).

(ESIpos.) m/z : 481([M+H]+)

(6) Trifluoroacetic acid (20 mL) was added to 2-[(5S)-3-(2,4-dimethoxybenzyl)-2-0x0-5-
(propan-2-yl)imidazolidin-1-y1]-N-[6-(trifluoromethyl)pyridin-3-yl]acetamide (900 mg), and
the mixture was stirred at room temperature for 3 hr. The solvent was distilled off under
reduced pressure, and saturated sodium hydrogen carbonate was added thereto, followed by
extraction with chloroform. The solvent was distilled off under reduced pressure, and the

residue was purified by column chromatography (silica gel cartridge, hexane/ethyl acetate) to
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afford the title compound (310 mg).

(ESI pos.) m/z : 331([M+H]+)

Production Example 7
(2R,3S)-2-Amino-3-fluoropentan-1-ol hydrochloride
[0077] [Formula 16]

Boo-. >< () BOC\NXO 2) BOC\N\><O 3) HZN% OH
& N HCI
OHC /\\OH . F

[0078] (1) A solution of tert-butyl (4R)-4-formyl-2,2-dimethyl-1,3-oxazolidine-3-
carboxylate (14.0 g) in THF (250 mL) was cooled in a dry ice/acetone bath under nitrogen
atmosphere, and ethyl magnesium bromide (24 mL, 3M solution in diethyl ether) was added
dropwise thereto. The resulting mixture was stirred for 3 hr while elevating the temperature
gradually to 0°C, and saturated aqueous ammonium chloride solution was added thereto.

The mixture was separated into phases, the aqueous layer was then extracted with ethyl
acetate, and the organic layer was washed with water and brine. ~ After drying over
anhydrous magnesium sulfate, the desiccant was filtered off, and the filtrate was concentrated
under reduced pressure. The residue was purified by column chromatography (silica gel
cartridge, hexane/ethyl acetate = 92:8 - 37:63) to afford tert-butyl (4R)-4-(1-hydroxypropyl)-
2,2-dimethyl-1,3-oxazolidine-3-carboxylate (11.14 g).

(ESI pos.) m/z : 282([M+Na]+)

(2) A solution of tert-butyl (4R)-4-(1-hydroxypropyl)-2,2-dimethyl-1,3-oxazolidine-3-
carboxylate (10.0 g) in chloroform (200 mL) was cooled in ice under nitrogen atomosphere,
diethylaminosulfur trifluoride (6.1 mL) was added dropwise thereto, and the mixutere was
stirred under cooling in ice for 1 hr. Saturated aqueous sodium hydrogen carbonate solution
was added thereto, and the resulting mixture was extracted with chloroform, followed by
drying over anhydrous magnesium sulfate. The desiccant was filtered off, the filtrate was
concentrated under reduced pressure, and then the residue was purified by column

chromatography (silica gel cartridge, hexane/ethyl acetate = 95:5 - 60:40) to afford tert-butyl
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((4R)—4—{( 1S)-1-fluoropropyl]-2,2-dimethyl-1,3-oxazolidine-3-carboxylate (4.74 g).

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91 (t, J=7.22 Hz, 3 H), 1.28 - 1.62 (m,

17 H), 3.72 - 4.01 (m, 3 H), 4.30 - 4.63 (m, 1 H)

(3) A 5-10% HCl/methanol solution (70 mL) was added to tert-butyl ((4R)-4-[(15)-1-
fluoropropyl]-2,2-dimethyl-1,3-oxazolidine-3-carboxylate (4.9 g), and the mixture was
stirred at room temperature overnight. The solvent was distilled off under reduced pressure
to afford the title compound (2.96 g).

(ESI pos.) m/z : 122([M+H]+)

Production Example 8
(4R)-4-[(1S)-1-Fluoropropyl]-1-[3-fluoro-5-(trifluoromethyl)pyridin-2-ylJimidazolidin-2-one
[0079] [Formula 17]

H:N  OH ) CbzHN ~ OH @ CbzHN  NH,
/ et . / e
HCI
E E F
Ne— j\ N=\_-CF,
(3) CbzHN, HN—  )—CFs @) HNT SN J
. - H
F F
F F

[0080] (1) A solution of (2R,3S)-2-amino-3-fluoropentan-1-ol hydrochloride (2.0 g) in THF
(60 mL) was cooled in ice, a solution of potassium carbonate (4.4 g) in water (6 mL) and a
solution of benzyl chloroformate (2.4 g) in THF (6 mL) were added thereto, and the mixture
was stirred at room temperature overnight. Saturated aqueous sodium hydrogen carbonate
solution was added thereto, followed by extraction with ethyl acetate and drying over
anhydrous magnesium sulfate. ~ After the desiccant was filtered off, the solvent was distilled
off under reduced pressure, and the residue was purified by column chromatography (silica
gel cartridge, hexane/ethyl acetate = 88:12 - 0:100) to afford benzyl [(2R,3S)-3-fluoro-1-
hydroxypentan-2-yl]carbamate (2.5 g).

1H NMR (600 MHz, DMSO-d6) d ppm 0.88 (t, J=7.43 Hz, 3 H), 1.45 - 1.65 (m, 2 H), 3.36 -
3.50 (m, 2 H), 3.59 - 3.70 (m, 1 H), 4.30 - 4.44 (m, 1 H), 4.65 - 4.71 (m, 1 H), 4.95 - 5.04 (m,
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2 H), 7.12 - 7.36 (m, 5 H)

(2) A solution of benzyl [(2R,3S)-3-fluoro-1-hydroxypentan-2-yljcarbamate (2.4 g) in
chloroform (40 mL) was cooled in ice, triethylamine (2 mL) and methanesulfonyl chloride
(0.8 mL) were added thereto, and the mixture was stirred for 30 min. ~ Saturated sodium
hydrogen carbonate was added thereto, followed by extraction with chloroform and drying
over anhydrous magnesium sulfate. ~After the desiccant was filterred off, the solvent was
distilled off under reduced pressure, and the residue was dissolved in DMF (40 mL).

Sodium azide (3.06 g) was added thereto, and the mixture was stirred at 60°C for 2 hr.
Water was added thereto, the resulting mixture was extracted with ethyl acetate, and the
organic layer was washed with water and brine. ~ After drying over anhydrous magnesium
sulfate, the desiccant was filtered off, and the solvent was distilled off under reduced
pressure. The residue was dissolved in THF (50 mL), triphenylphosphine (3.59 g) and
water (10 mL) were added thereto, and the resulting mixture was stirred at room temperature
overnight. The solvent was distilled off under reduced pressure, and the residue was
purified by column chromatography (silica gel cartridge, chloroform/methanol = 98:2 -
80:20) to afford benzyl [(2R,3S)-1-amino-3-fluoropentan-2-yljcarbamate (2.34 g).

(ESI pos.) m/z : 255([M+H]+)

(3) Potassium carbonate was added to a solution of benzyl [(2R,3S)-1-amino-3-fluoropentan-
2-yl]carbamate (2.2 g) and 2,3-difluoro-5-trifluoromethylpyridine (1.74 g) in acetonitrile

(45 mL), and the mixture was stirred at 80°C for 5 hr.  The reaction mixture was diluted
with ethyl acetate and washed with water and brine, and then the solvent was distilled off
under reduced pressure. The residue was purified by column chromatography (silica gel
cartridge, hexane/ethyl acetate = 95:5 - 20:80) to afford benzyl [[(2R,3S)-3-fluoro-1-{[3-
fluoro-5-(trifluoromethyl)pyridin-2-yl]amino} pentan-2-yl]carbamate (2.95 g).

(ESIpos.) m/z : 418([M+H]+)

(4) Sodium hydride (about 60%, 546 mg) was added to a solution of benzyl [(2R,35)-3-
fluoro-1-{[3-fluoro-5-(trifluoromethyl)pyridin-2-ylJamino} pentan-2-yl]carbamate (2.85 g) in

THF (35 mL), and the mixture was stirred at room temperature for 6 hr. Water was added
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to the reaction mixture, the resulting mixture was extracted with ethyl acetate, and the
organic layer was washed with brine. The solvent was distilled off under reduced pressure,
and the residue was purified by column chromatography (silica gel cartridge, hexane/ethyl
acetate = 80:20 - 40:60) to afford the title compound (2.07 g).

(ESIpos.) m/z : 310([M+H]+)

The following compounds were obtained according to the similar procedure.
(45)-4-[(2S)-Butan-2-yl]-1-[3-fluoro-5-(trifluoromethyl)pyridin-2-yl ]imidazolidin-2-one
(ESI pos.) m/z : 306([M+H]+)
(4S)-4-[(2S)-Butan-2-y1]-1-(5-chloropyrimidin-2-yl)imidazolidin-2-one
(ESI pos.) m/z : 255([M+H]+)
(4S)-4-[(2S)-Butan-2-yl]-1-(5-fluoropyrimidin-2-yl)imidazolidin-2-one
(ESI pos.) m/z : 239([M+H]+)
(48)-4-[(2S)-Butan-2-yl]-1-[5-(trifluoromethyl)pyrimidin-2-ylJimidazolidin-2-one
(ESI pos.) m/z : 289([M+H]+)
(4S)-4-[(2S)-Butan-2-yl]-1-(5-chloro-3-fluoropyridin-2-yl)imidazolidin-2-one
(ESI pos.) m/z : 277([M+H]+)

Production Example 9
(4S)-4-(2-Fluoroethyl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one
[0081] [Formula 18]

o] N N
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J ) HN\_/N

PR, B aaanae

D, S $

HO

[0082] (1) Palladium hydroxide (120 mg) was added to a solution of (4S)-4-[2-
(benzyloxy)ethyl]-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one (1.12 g) in methanol
(25 mL), the system was purged with hydrogen gas, and the mixture was stirred at room
temperature for 3 hr.  After filtration of the reaction mixture, the filtrate was concentrated
under reduced pressure, and the resulting solid was washed with ethyl acetate to afford (4S)-

4-(2-hydroxyethyl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-2-one (235 mg).
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(2) A suspension of (4S)-4-(2-hydroxyethyl)-1-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-
2-one (0.10 g) in chloroform (10 mL) was cooled in ice, diethylaminosulfur trifluoride

(0.144 mL) was added thereto, and the mixture was stirred at room temperature for 3 hr.
Saturated aqueous sodium hydrogen carbonate solution was added thereto, and the organic
layer was washed with water and brine, followed by drying over anhydrous sodium sulfate.
After the desiccant was filtered off, the filtrate was concentrated under reduced pressure, and
the residue was purified by column chromatography (silica gel cartridge, hexane/ethyl acetate
=4:1 - 0:100) to afford the title compound (0.05 g).

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.86 - 2.01 (m, 2 H), 3.65 (dd, J=7.9,

5.2 Hz, 1 H), 3.89 - 3.941 (m, 1 H), 4.10 (d, J=7.9 Hz, 1 H), 4.60 (dd, J=39.2, 4.5 Hz, 2 H),
7.73 (s, 1 H), 7.82 (d, J=7.2 Hz, 1 H), 8.21 (d, J=7.2 Hz, 1 H), 8.90 (s, 1 H).

Production Example 10

(2S)-2-Amino-5-fluoropentan-1-ol hydrochloride

[0083] [Formula 19]

BocHN: OH BOC\NX @) BOC\NX @) HZNV OH

0
vo— c /" Hal

/T -

a e
[0084] (1) A solution of tert-butyl [(2S)-1,5-dihydroxypentan-2-yl]carbamate (9.45 g), 2,2-
dimethoxypropane (48 mL) and p-toluenesulfonic acid monohydrate (0.41 g) in chloroform
(100 mL) was stirred at room temperature for 3 hr. Saturated aqueous sodium hydrogen
carbonate solution was added thereto, and the solvent was distilled off under reduced
pressure. Ethyl acetate was added thereto, and the resulting mixture was washed with water
and brine, followed by drying over anhydrous sodium sulfate. ~After the desiccant was
filtered off, the filtrate was concentrated under reduced pressure and purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate = 10:1 - 0:100) to afford tert-butyl
(4S)-4-(3-hydroxypropyl)-2,2-dimethyl-1,3-oxazolidine-3-carboxylate (3.05 g).

(ESI pos.) m/z : 282([M+Nal+)

(2) A solution of tert-butyl (4S)-4-(3-hydroxypropyl)-2,2-dimethyl-1,3-oxazolidine-3-

carboxylate (3.05 g) in chloroform (40 mL) was cooled in a dry ice-acetone bath, bis(2-
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methoxyethyl)aminosulfur trifluoride (2.77 mL) was added thereto, and the mixture was
stirred at room temperature for 3 hr.  Saturated aqueous sodium hydrogen carbonate solution
was added thereto, and the organic layer was washed with water and brine, followed by
drying with anhydrous sodium sulfate. After the desiccant was filtered off, the filtrate was
concentrated under reduced pressure, and the residue was purified by column
chromatography (silica gel cartridge, hexane/ethyl acetate = 10:1 - 2:1) to afford tert-butyl
(48)-4-(3-fluoropropyl)-2,2-dimethyl-1,3-oxazolidine-3-carboxylate (900 mg).

(3) According to the similar procedure as in Production Example 7 (3), the title compound
(580 mg) was obtained from tert-butyl (4S)-4-(3-fluoropropyl)-2,2-dimethyl-1,3-oxazolidine-
3-carboxylate (900 mg) as a crude product.

Working Example 1
N-(3,5-Difluorophenyl)-2-[3-(6-methoxypyridin-3-yl)-2-oxo-5-propylimidazolidin-1-
yl]acetamide

[0085] [Formula 20]

0 H o
HO\/(N)OLN/@/O\ F\Q/N\(Nj\N/(i/\fo\
F

[0086] N,N-diisopropylethylamine (0.06 mL), HATU (142 mg), and 3,5-difluoroaniline
(48 mg) were added to a solution of [3-(6-methoxypyridin-3-yl)-2-oxo-5-propylimidazolidin-
1-yl]acetic acid (100 mg) in chloroform (2 mL), and the mixture was stirred at room
temperature overnight. ~Saturated aqueous sodium hydrogen carbonate solution was added
thereto, followed by extraction with chloroform and drying over anhydrous magnesium
sulfate. After the desiccant was filtered off, the filtrate was concentrated under reduced
pressure. The residue was purified by column chromatography (silica gel cartridge,
hexane/ethyl acetate) to afford the title compound (114 mg).

Working Example 2
2-{2-0Oxo0-5-(propan-2-yl)-3-[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl } -N-[3-
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(trifluoromethyl)phenyl]acetamide

[0087] [Formula21]
o) N N_©

[0088] Sodium hydride (60%, 22 mg) was added to a solution of 4-(propan-2-yl)-1-[6-
(trifluoromethyl)pyridin-3-yl}imidazolidin-2-one (50 mg) in DMF (1.5 mL), and the mixture
was stirred at room temperature for 15 min.  After 2-chloro-N-[3-
(trifluoromethyl)phenyl]acetamide (52 mg) was added thereto, the resulting mixture was
stirred at room temperature for 21 hr. Water and saturated aqueous sodium hydrogen
carbonate solution were added to the reaction mixture, followed by extraction with
chloroform. The organic layer was separated out by phase separation cartridge and
concentrated under reduced pressure. The residue was purified by column chromatography
(NH cartridge, and silica gel cartridge, hexane/ethyl acetate) and preparative HPLC to afford
the title compound (79 mg).

Working Example 3

2-{(5S)-2-Ox0-5-(propan-2-yl)-3-[ 6-(trifluoromethyl)pyridin-3-ylJimidazolidin-1-yl }-N-[4-
(trifluoromethyl)pyridin-2-yllacetamide

[0089] [Formula 22]

0 H o
HO o _N N o _N
\< )L /U/CF3 FsC 5 \< )J\ / CF3

N™ NN \ N N™ TN

— — 7 -
[0090] Oxalyl chloride (57uL) and DMF (0.05 mL) were added to a solution of {(55)-2-
0x0-5-(propan-2-yl)-3-[6-(trifluoromethyl)pyridin-3-ylJimidazolidin-1-yl} acetic acid
(200 mg) in chloroform (2.5 mL), and the mixture was stirred at room temperature for 1 hr.

The reaction mixture was concentrated under reduced pressure to afford the residue

(236 mg). Half of this residue was dissolved in chloroform (0.5 mL), and triethylamine
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(158 pL) was added thereto. A solution of 2-amino-4-trifluoromethylpyridine (40 mg) in
chloroform (1 mL) was added thereto while cooling in ice, and the resulting mixture was
stirred at room temperature for 3 hr.  After the reaction mixture was concentrated under
reduced pressure, the residue was purified by preparative HPLC and PTLC (hexane/ethyl
acetate = 1:1) to afford the title compound (20 mg).

Working Example 4
2-[(58)-3-(6-Cyanopyridin-3-yl)-2-oxo-5-(propan-2-yl)imidazolidin-1-yl]-N-[3-
(trifluoromethyl)phenyl]acetamide

[0091] [Formula 23]
FsC FsC

o) o)
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[0092] A solution of 2-[(5S)-3-(6-bromopyridin-3-yl)-2-oxo-5-(propan-2-yl)imidazolidin-1-
yl]-N-[3-(trifluoromethyl)phenyl]acetamide (150 mg), zinc cyanide (91 mg), Pd,(dba)s
(8.5 mg), Xantphos (11 mg), and N,N,N’,N’-tetramethylethylenediamine (14 uL) in DMF
(2 mL) was stirred under irradiation with microwave at 180°C for 30 min. Additional zinc
cyanide (91 mg) was added thereto, and the resulting mixture was stirred under the same
condition for 30 min. NH silica gel was added thereto, the mixture was stirred, followed by
filtration, and the filtrate was concentrated under reduced pressure. The residue was
purified by preparative HPLC to afford the title compound (47 mg).
Working Example 5
2-{(58)-2-Ox0-5-(propan-2-yl)-3-[6-(1H-pyrazol-1-yl)pyridin-3-ylJimidazolidin-1-yl}-N-[3-
(trifluoromethyl)phenyl]acetamide

[0093]
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[Formula 24]

FsC FsC
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NN N N/U
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[0094] A solution of 2-[(55)-3-(6-bromopyridin-3-yl)-2-0x0-5-(propan-2-yl)imidazolidin-1-
y1]-N-[3-(trifluoromethyl)phenyl]acetamide (150 mg), pyrazole (105 mg), trans-1,2-
bis(methylamino)cyclohexane (18 mg), copper(I) iodide (12 mg), and cesium carbonate
(302 mg) in 1,4-dioxane (2 mL) was stirred at 120°C for 2 hr.  After filtration through
Celite, the filtrate was concentrated under reduced pressure. The residue was purified by
preparative HPLC and PTLC (hexane/ethyl acetate = 1:1) to afford the title compound
(74 mg).
Working Example 6
2-[(55)-3-[6-(Dimethylamino)pyridin-3-yl]-2-ox0-5-(propan-2-yl)imidazolidin-1-yl]-N-[ 3-
(trifluoromethyl)phenyl]acetamide

[0095] [Formula 25]
FaC FsC

0 0o /
HN\< )OL N g HN\i )OL _N N
N™ N / N™ TN )

[0096] A solution of 2-[(5S)-3-(6-bromopyridin-3-yl)-2-ox0-5-(propan-2-yl)imidazolidin-1-
y1]-N-[3-(trifluoromethyl)phenyl]acetamide (250 mg) and dimethyl amine (2M solution in
THF, 1.3 mL), Pd,(dba); (24 mg), BINAP (32 mg), and potassium tert-butoxide (87 mg) in
toluene (5 mL) was stirred at 120°C for 2 hr. Water was added thereto, the mixture was
extracted with chloroform, and the organic layer was concentrated under reduced pressure.

The residue was purified by preparative HPLC and PTLC (hexane/ethyl acetate = 1:1) to

afford the title compound (34 mg).
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Working Example 7
2-[(5S)-2-Ox0-5-(propan-2-yl)-3-(6-propylpyridin-3-yl)imidazolidin-1-yl]-N-[3-
(trifluoromethyl)phenyl]acetamide

[0097] [Formula 26]
F3C F3C

HN\<O O _N_ g HN\iO o _N
N)LN N N)LN/@/\/
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[0098] To a suspension of 2-[(5S)-3-(6-bromopyridin-3-yl)-2-oxo-5-(propan-2-
yDimidazolidin-1-y1]-N-[3-(trifluoromethyl)phenyl]acetamide (50 mg) and tris(2,4-
pentanedionato)iron(IIT) (55 mg) in THF (1 mL) and NMP (0.1 mL) was added n-
propylmagnesium bromide (2M solution in THF, 0.31 mL), and the mixture was stirred at
room temperature for 1 hr.  Saturated aqueous ammonium chloride solution was added
thereto, the resulting mixture was extracted with acetic acid, and the organic layer was
washed with water and brine.  After drying over anhydrous sodium sulfate, the desiccant
was filtered off, and the filtrate was concentrated under reduced pressure. The residue was
purified by column chromatography (hexane/ethyl acetate) to afford the title compound
(24 mg).

Working Example 8
N,N-Dimethyl-5-[(4S)-2-0x0-3-(2-0x0-2-{[3-(trifluoromethyl)phenyl Jamino} ethyl)-4-
(propan-2-yl)imidazolidin-1-yl]pyridine-2-carboxamide

[0099]
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[Formula 27]
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[0100] (1) A suspension of 2-[(5S)-3-(6-bromopyridin-3-yl)-2-0x0-5-(propan-2-
yl)imidazolidin-1-yl]-N-[3-(trifluoromethyl)phenyl]acetamide (100 mg), potassium carbonate
(43 mg), and Pd(PPhs)4 (24 mg) in DMF/ethanol (2:1, 2.1 mL) was stirred under atmosphere
of carbon monoxide gas at 80°C for 1.5 hr.  Saturated aqueous sodium hydrogen carbonate
solution was added thereto, the mixture was washed with ethyl acetate, and the organic layer
was washed with water and brine.  After concentration under reduced pressure, the residue
was purified by preparative HPLC to afford methyl 5-[(4S)-2-0x0-3-(2-0x0-2-{[3-
(trifluoromethyl)phenyl]amino} ethyl)-4-(propan-2-yl)imidazolidin-1-yl]pyridine-2-
carboxylate (50 mg).
(ESIpos.) m/z : 465([M+H]+)
(2) To a solution of methyl 5-[(4S)-2-0x0-3-(2-0x0-2-{[3-
(trifluoromethyl)phenyl]amino} ethyl)-4-(propan-2-yl)imidazolidin-1-yl]pyridine-2-
carboxylate (50 mg) in methanol/water (2:1, 1.5 mL) was added 6M aqueous sodium
hydroxide solution (27 pL), and the mixture was stirred at room temperature for 1 hr,
followed by at 60°C for 1 hr.  After 2M hydrochloric acid was added thereto to make the
mixture acidic, the resulting mixture was extracted with chloroform. The organic layer was
concentrated under reduced pressure to afford 5-[(4S)-2-0x0-3-(2-0x0-2-{[3-

(trifluoromethyl)phenyl]amino} ethyl)-4-(propan-2-yl)imidazolidin-1-yl]pyridine-2-
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carboxylic acid (43 mg).

(ESI pos.) m/z : 451([M+H]+)

(3) According to the similar procedure as in Working Example 1, the title compound (33 mg)
was obtained from 5-[(4S)-2-0x0-3-(2-0x0-2-{[3-(trifluoromethyl)phenyl]amino} ethyl)-4-
(propan-2-yl)imidazolidin-1-yl]pyridine-2-carboxylic acid (43 mg) and dimethylamine
(solution in THF).

Working Example 9
2-[(55)-3-(5-Fluoropyrimidin-2-y1)-2-oxo-5-propylimidazolidin-1-yl]-N-[4-
(trifluoromethyl)pyridin-2-yl]acetamide

[0101] [Formula 28]
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[0102] A solution of 2-[(5S)-2-0x0-5-propylimidazolidin-1-yl]-N-[4-
(trifluoromethyl)pyridin-2-yl]acetamide (70 mg), 2-chloro-5-fluoropyrimidine (33 mg),
Pd,(dba); (22 mg), Xantphos (24 mg), and sodium tert-butoxide (30 mg) in toluene was
stirred at 80°C for 2 hr.  Saturated aqueous sodium hydrogen carbonate solution was added
thereto, followed by extraction with ethyl acetate and drying over anhydrous magnesium
sulfate. The desiccant was filtered off, the solvent was distilled off under reduced pressure,
and the residue was purified by preparative HPLC to afford the title compound (27 rhg).
Working Example 10
N-[6-(Difluoromethyl)pyridin-3-yl]-2-{(5S)-5-(2-methylpropyl)-2-oxo-3-[6-
(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl} acetamide
[0103]
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[Formula 29]
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[0104] (1) Lithium borohydride (27 mg) was added to a solution of methyl 5-[({(55)-5-(2-
methylpropyl)-2-0x0-3-[6-(trifluoromethyl)pyridin-3-yl}imidazolidin-1-
yl}acethyl)amino]pyridine-2-carboxylate (160 mg) in THF (2 mL), and the mixture was
stirred at room temperature for 18 hr.  Saturated aqueous ammonium chloride solution was
added thereto, followed by extraction with chloroform. The solvent was distilled off under
reduced pressure, and the residue was purified by preparative HPLC to afford N-[6-
(hydroxymethyl)pyridin-3-yl]-2-{(5S)-5-(2-methylpropyl)-2-oxo0-3-[6-
(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl} acetamide (43 mg).

(ESIpos.) m/z : 452([M+H]+)

(2) To a solution of N-[6-(hydroxymethyl)pyridin-3-y1]-2- {(5S)-5-(2-methylpropyl)-2-oxo-3-
[6-(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl } acetamide (35 mg) in DMSO (1 mL) was
added 2-iodoxybenzoic acid (26 mg), and the mixture was stirred at room temperature for

2 hr. Water and ethyl acetate were added thereto, the resulting mixture was subjected to
filtration, and then the filtrate was extracted with ethyl acetate. The organic layer was
washed with water and brine and then dried over anhydrous magnesium sulfate. ~After the
desiccant was filtered off, the solvent was distilled off under reduced pressure. The residue
was dissolved in chloroform (1 mL) and cooled in ice, and then diethylaminosulfur trifluoride
(0.08 mL) was added thereto. After the resulting mixture was stirred at room temperature
for 3 days, water was added thereto, followed by extraction with chloroform. After the
solvent was distilled off under reduced pressure, the residue was purified by PTLC (silica gel,
hexane/ethyl acetate = 1:1, and NH silica gel, hexane/ethyl acetate = 1:1), and the solid was

washed with isopropyl ether to afford the title compound (3.8 mg).
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Working Example 11
N-(6-Acetylpyridin-3-yl)-2-{(5S)-5-(2-methylpropyl)-2-ox0-3-[ 6-(trifluoromethyl)pyridin-3-
yllimidazolidin-1-yl}acetamide

[0105] [Formula 30]

Br
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[0106] A suspension of N-(6-bromopyridin-3-yl)-2-{(5S)-5-(2-methylpropyl)-2-oxo-3-[6-

o]

(trifluoromethyl)pyridin-3-ylJimidazolidin-1-yl}acetamide (78 mg), tributyl(1-
ethoxyvinyl)tin (145 mg), bis(triphenylphosphine)palladium(II) dichloride (22 mg), and
copper(I) iodide (6.3 mg) in acetonitrile (1.5 mL) was stirred under irradiation with
microwave at 150°C for 2 hr.  Saturated aqueous sodium hydrogen carbonate solution was
added thereto, followed by extraction with chloroform. The organic layer was separated by
phase separation cartridge, and the solvent was distilled off under reduced pressure. The
residue was purified by preparative HPLC, IM HCI (1.5 mL) was added to the resulting
product, and the mixture was stirred at room temperature for 10 min. The mixture was
made basic with saturated sodium hydrogen carbonate, followed by extraction with
chloroform, and the solvent was distilled off under reduced pressure to afford the title
compound (60 mg).

Working Example 12
N-(6-Cyclopropylpyridin-3-yl)-2-{(5S)-5-(2-methylpropyl)-2-ox0-3-[ 6-
(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl} acetamide

[0107] [Formula 31]

Br
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[0108] A solution of N-(6-bromopyridin-3-yl)-2-{(5S)-5-(2-methylpropyl)-2-oxo-3-[6-
(trifluoromethyl)pyridin-3-yl]imidazolidin-1-yl} acetamide (50 mg), cyclopropyl boronic acid
(17 mg), palladium acetate (1.1 mg), triphenylphosphine (2.6 mg), and potassium carbonate
(41 mg) in toluene/water (= 20:1, 1.5 mL) was stirred at 110°C for 9 hr. Additional
cyclopropyl boronic acid (35 mg) was added thereto, and the mixture was further stirred at
110°C for 6 hr, followed by at 80°C for 2 hr. The solvent was distilled off under reduced
pressure, and the residue was purified by preparative HPLC.  After further purification by
PTLC (NH silica gel, hexane/ethyl acetate = 1:1), the resulting solid was washed with
isopropyl ether to afford the title compound (2.5 mg).

[0109] Tables 1-1 to 1-26 show the structural formulae and instrumental data of the
compounds shown in Working Examples 1 to 12 and compounds synthesized in manners
similar to those of the exemplified compounds. Each number shown in the column of
“Example” in the tables indicates which one of the above Working Examples 1 to 12 the
synthesis of each intended compound was based on. The column of “Configuration” shows
the configuration of the carbon atom to which R* is attached in the inventive compound as

represented by formula [I], and the term “racemate” refers to a racemic mixture.

[0110]
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[Table 1-1]
Compound | Example Structure Configuraon | (ESI pos-) m/z H-NMR
p (ESI neg.) m/z
F H ° | 1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.98
N BN 0 (t, J=7.3 Hz, 3 H), 1.33 - 1.42 (m, 2 H), 1.51 - 1.57
Z]/\N S (m, 1 H), 1.81 - 1.89 (m, 1 H), 3.62 (dd, J=8.7, 7.3
Hz, 1 H), 3.77 - 3.86 (m, 2 H), 3.92 (s, 3 H), 3.96 (t,
1 1 F racemate| 405 ([M+HI*) | % o'\i2 "'y 413 (d, J=15.6 Hz, 1 H), 6.53 (.
J=8.7, 2.3 Hz, 1 H), 6.77 (d, J=9.2 Hz, 1 H), 7.0 -
7.15 (m, 2 H), 8.03 (dd, J=9.2, 2.8 Hz, 1 H), 8.10 (d,
J=2.8 Hz, 1 H), 894 (br. 5., 1 H)
Ko
N,
2 2 Zf\)kn/@)g racemate| 489 ([M+H]+)
F_F
e
s [¢] N F
3 2 )<®/ z/:?g”/@)g racemate| 475 ([M+H]+)
F F
n 0 N F
4 2 z/\N)J\N N /B racemate| 443 ([M+H]+)
F \8’_/
F H o _n_ s
N
MAN/@){
5 2 o racemate| 457 ([M+H]+)
F ;\
F
n o N F
6 2 9/ Z]/\N)kw ~J F R |475(IM+HI+)
F
¢
" o | e 1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.89
N )J\ = (d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 1.21 -
TN A F 135 (m, 2 H), 2.22 - 2.32 (m, 1 H), 3.60 = 3.71 (m, 1
7 2 o S 475 ([M+H]+) {H), 3.90 = 3.97 (m, 2 H), 3.99 - 4.06 (m, 1 H), 408 -
/
Pl s 415 (m, 1 H), 7.34 = 7.39 (m, 1 H), 7.40 - 7.47 (m, 1
F I H), 7.63 ~ 7.70 (m, 2 H), 7.85 (s, 1 H), 8.28 - 8.37
(m, 1 H), 8.71 (br. 5., 1 H), 8.80 (d, J=2.9 Hz, 1 H)
) " o n R 1H NMR (600 MHz, GHLOROFORM~d) d ppm 0.93
) DN /U\/ - 1.89 {m, 13 H), 3.56 - 3.63 (m, 1 H), 3.94 - 404
8 2 N &S F S 529 ([M+H]+) (m, 2 H), 407 - 4.16 (m, 2 H), 7.33 = 7.38 (m, 1 H),
, 7.38 - 7.44 (m, 1 H), 7.63 - 7.69 (m, 2 H), 7.83 (s, 1
H), 8.27 (dd, J=8.7, 2.5 Hz, 1 H), 857 (s, 1 H), 8.81
(d, J=2.5 Hz, 1 H)
F r 1H NMR (600 MHz, GHLOROFORM~d) d ppm 0.86
=_H 9 F (d. J=6.6 Hz, 3 H), 1.03 (t, J=7.4 Hz, 3 H), 1.23 -
s ‘7,/\)&,, W F 1.)35 (m, 1H), 1.37 = 147 (m, 1)H). 1.9(7—2.06 (m, 1
o\ J H), 3.65 (dd, J=9.5, 6.6 Hz, 1 H), 3.91 (t, J=9.5 Hz, 1
9 2 e S | 489 (IM+HI) | 401 ~ 406 (m, 2 H), 407 - 4.12 (m, 1 H), 735 -
> 7.40 (m, 1 H), 7.41 - 7.47 (m, 1 H), 7.64 — 7.72 (m, 2
H), 7.86 (s, 1 H), 8.29 - 8.37 (m, 1 H), 8.70 (br. 5., 1
H), 8.79 (d, J=2.5 Hz, 1 H)
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Compound

Example

Structure

Configuration

(ESI pos.) m/z
(ESI neg) m/z

1H-NMR

10

-

489 ([M+H1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.01
(d, J=6.2 Hz, 3 H), 1.03 (d, J=6.2 Hz, 3 H), 1.46 -
1.88 (m, 3 H), 3.61 (dd, J=8.9, 7.6 Hz, 1 H), 3.93 —
4,02 (m, 2 H), 408 - 413 (m, 1 H), 4.16 (d, J=15.7
Hz, 1 H), 7.35 = 7.40 (m, 1 H), 7.41 - 7.47 (m, 1 H),
7.64 = 7.71 (m, 2 H), 7.84 (s, 1 H), 8.26 - 8.34 (m, 1
H), 8.53 (br. s., 1 H), 8.78 (d, J=2.9 Hz, 1 H)

gep N Ve
=

447 ([M+Na]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.87
(d, J=7.0 Hz, 3 H), 1.01 (d, J=7.0 Hz, 3 H), 2.14 ~
2.25 (m, 1 H), 3.79 - 3.92 (m, 2 H), 3.99 - 414 (m, 3
H), 7.28 - 7.49 (m, 3 H), 7.58 ~ 7.69 (m, 1 H), 7.83
(br. s., 1 H), 8.15 (d, J=2.9 Hz, 1 H), 8.22 ~ 8.35 (m,
1 H), 9.05 (br. s, TH)

12

&'

509 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 3.53
(d, J=16.1 Hz, 1 H), 3.77 (dd, J=9.3, 7.6 Hz, 1 H),
4.16 (d, J=16.5 Hz, 1 H), 4.26 (t, J=9.3 Hz, 1 H),
4.98 (dd, J=9.3, 7.6 Hz, 1 H), 7.22 - 7.40 (m, 7 H),
7.46 = 7.52 (m, 1 H), 7.59 (d, J=9.1 Hz, 1 H), 7.70
(s, 1 H), 7.99 (br. s, 1 H), 827 (dd, J=8.7, 25 Hz, 1
H), 8.68 (d, J=2.5 Hz, 1 H)

F_F
>]/\N)kn/<J)f
0 \_/

489 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.05
(s, 9 H), 3.63 (dd, J=9.5, 5.4 Hz, 1 H), 3.72 (dd,
J=9.5, 5.0 Hz, 1 H), 4.00 (d, J=16.1 Hz, 1 H), 4.06 (t,
J=9.5 Hz, 1 H), 4.34 (d, J=16.1 Hz, 1 H), 7.35 - 7.40
(m, 1H), 7.41 = 7.46 (m, 1 H), 7.66 - 7.71 (m, 2 H),
7.85 (s, 1 H), 8.33 (dd, J=8.7, 2.5 Hz, 1 H), 8.76 -
8.82 (m 2H)

14
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461 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.00
(t, J=7.4 Hz, 3 H), 1.64 - 1.73 (m, 1 H), 1.92 - 2.00
(m, 1 H), 3.59 - 3.64 (m, 1 H), 3.90 -~ 3.96 (m, 1 H),
4.01(d, J=15.7 Hz, 1 H), 4.06 - 4.16 (m, 2 H), 7.33
- 7.38 (m, 1 H), 7.40 — 7.46 (m, 1 H), 7.63 ~ 7.70 (m,
2 H), 7.85 (s, 1 H), 8.32 (dd, J=8.7, 2.5 Hz, 1 H},
8.56 (br. s., 1 H), 8.79 (d, J=2.5 Hz, 1 H)

)b/ﬁ 2 N\-Br
»«&D

485 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=6.6 Hz, 3 H), 1.01 (d, J=6.6 Hz, 3 H), 2.19 -
2.30 (m, 1 H), 3.58 (dd, J=8.9, 6.4 Hz, 1 H), 3.83 -
3.89 (m, 1 H), 3.90 - 3.95 (m, 1 H), 4.00 - 4.11 (m, 2
H), 7.31 - 7.48 (m, 3 H), 7.64 (d, J=8.3 Hz, 1 H),
7.85 (s, 1 H), 8.06 — 8.15 (m, 1 H), 8.40 (d, J=2.9

Hz, 1H), 884 (br. s, 1 H)

16
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443([M+H]+)

1H NMR (600 MHz, CHLOROFORM~-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.03 (d, J=6.6 Hz, 3 H), 2.20 -
2.31 (m, 1 H), 3.66 (dd, J=7.8, 5.0 Hz, 1 H), 3.86 —
3.99 (m, 3 H), 413 (d, J=15.7 Hz, 1 H), 6.52 - 6.60
(m, 1 H), 7.10 = 7.18 (m, 2 H), 7.69 (d, J=8.7 Hz, 1
H), 8.33 (dd, J=8.7, 2.5 Hz, 1 H), 8.75 — 8.83 (m, 2
H)

17
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475([M+H1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.20 -
2.29 (m, 1 H), 3.66 (dd, J=8.5, 5.6 Hz, 1 H), 3.87 -
4.05 (m, 3 H), 4.28 (d, J=16.1 Hz, 1 H), 7.26 - 7.30
(m, 1 H), 7.55 - 7.69 (m, 1 H), 7.61 - 7.64 (m, 1 H),
7.68 (d, J=8.7 Hz, 1 H), 8.12 - 8.21 (m, 1 H), 8.36 -
8.45 (m, 2 H), 8.76 (d, J=2.5 Hz, 1 H)
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476 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.92
(d, J=6.6 Hz, 3 H), 1.04 (d, J=6.6 Hz, 3 H), 2.20 (t,
J=1.0 Hz, 1 H), 3.61 = 3.70 (m, 1 H), 3.1 - 4.03 (m,
3 H), 4.32(d, J=16.5 Hz, 1 H), 7.44 (d, J=7.8 Hz, 1
H), 7.87 (d, J=8.1 Hz, 1 H), 7.88 (t, J=8.1 Hz, 1 H),
8.37 (d, J=8.7 Hz, 1 H), 8.40 - 8.46 (m, 1 H), 8.55
(br. s.. 1 H), 8.74 (d, J=2.5 Hz, 1 H)
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Example
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476 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.18 -~
2.25 (m, 1 H), 3.61 — 3.68 {m, T H), 3.92 - 3.98 (m, 2
H), 4.06 (d, J=16.5 Hz, 1 H), 4.23 (d, J=16.5 Hz, 1
H), 7.26 - 7.30 (m, 1 H), 7.66 (d. J=8.7 Hz, 1 H),
8.40 - 8.43 (m, 1 H), 8.44 - 8.48 (m, 2 H), 8.74 (d,
J=2.9 Hz, 1 H), 8.85 (br. 5., 1 H)

20
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432([M+H1+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.23 -
2.31 (m, 1 H), 3.60 - 3.69 (m, 1 H), 3.89 - 4.01 (m, 2
H), 4.04 - 414 (m, 2 H), 7.34 = 741 (m, 1 H), 7.41 -
747 (m, 1 H), 7.62 - 7.73 (m, 2 H), 7.85 (s, 1 H),
8.30 (dd, J=8.7, 2.5 Hz, 1 H), 8.59 (br. s, 1 H), 8.81
(d, J=2.5 Hz, 1 H)

21
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473([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.91
(d, J=6.6 Hz, 3 H), 1.03 (d, J=6.6 Hz, 3 H), 2.26 (td,
J=6.9, 3.1 Hz, 1 H), 3.66 (dd, J=7.6, 5.2 Hz, 1 H),
3.87 - 3.94 (m, 2 H), 3.97 (d, J=16.7 Hz, 1 H), 416
(d, J=15.3 Hz, 1 H), 6.45 -~ 6.48 (m, 1 H), 7.33 -
7.47 (m, 2 H), 7.65 ~ 7.70 (m, 1 H), 7.71 - .75 (m, 1
H), 7.88 (s, 1 H), 7.99 (d, J=9.1 Hz, 1 H), 8.19 - 8.25
(m, 1 H), 8.52 (d, J=2.5 Hz, 1 H), 8.55 (d, J=2.5 Hz,
1H). 891 (br.s, 1H)

22
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450 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 0.97 (d, J=7.0 Hz, 3 H), 2.14 -
2.25 (m, 1 H), 3.07 (s, 6 H), 3.55 (dd, J=8.5, 6.0 Hz,
1 H),3.72 - 3.88 (m, 3 H), 4.15(d, J=153 Hz, 1 H),
6.55 (d, J=9.5 Hz, 1 H), 7.30 ~ 7.45 (m, 2 H), 7.64 -
7.72 (m, 1 H), 7.80 — 7.88 (m, 2 H), 8.12 (d, J=2.5
Hz, 1 H), 9.19 (br. s., 1 H)

23
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449 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=6.6 Hz, 3 H), 0.96 (t, J=7.2 Hz, 3 H), 1.00 (d,
J=7.0 Hz, 3 H), 1.65 - 1.81 (m, 2 H), 2.15 - 2.28 {m,
1 H), 2.69 - 2.80 {m, 2 H), 3.55 - 3.65 (m, 1 H), 3.83
~3.93 (m, 2 H), 3.96 ~ 4.14 (m, 2 H), 7.05 - 7.18 (m,
1 H), 7.28 - 7.42 (m, 2 H), 7.57 - 7.67 (m, 1 H), 7.85
(s, 1 H), 8.01 - 8.09 (m, 1 H), 8.57 (d, J=2.5 Hz, 1
H),9.10 (br. s, 1 H)

24
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432([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.22 -
2.30 (m, 1 H), 3.66 (dd, J=7.4, 45 Hz, 1 H), 3.88 -
4.00 (m, 3 H), 4.16 (d, J=15.7 Hz, 1 H), 7.38 - 7.45
(m, 2 H), 7.62 ~ 7.66 (m, 1 H), 7.69 (d, J=8.7 Hz, 1
H), 7.99 (s, 1 H), 8.32 (dd, J=8.7, 2.5 Hz, 1 H), 8.81
(d, J=2.5 Hz, 1 H), 8.87 (br. 5., 1 H)

25
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491 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.22 -
2.31{m, 1 H), 3.62 - 3.68 (m, 1 H), 3.90 - 3.97 (m, 2
H), 3.99 - 4.04 (m, 1 H), 4.08 - 4.14 (m, 1 H), 6.96 -
7.01 (m, 1 H), 7.31 = 7.36 {m, 2 H), 7.59 (s, 1 H),
7.68 (d, J=8.7 Hz, 1 H), 8.33 (dd, J=8.7, 2.5 Hz, 1

H), 8.63 (br. s., 1 H), 8.80 (d, J=2.5 Hz, 1 H)

26
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507 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.23 -
2.31 (m, 1 H), 3.63 - 3.68 (m, 1 H), 3.91 - 3.97 (m, 2
H), 4.00 - 405 (m, 1 H), 410 - 414 (m, 1 H), 7.36 -
7.43 (m, 2 H), 7.62 - 7.66 (m, 1 H), 7.68 (d, J=8.7
Hz, 1 H), 7.87 (s, 1 H), 8.34 (dd, J=8.7, 2.5 Hz, 1 H),
8.62 (br. s, 1 H), 8.80 (d, J=2.5 Hz, 1 H)
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441 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-~d) d ppm 0.88
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.21 -
2.31(m, 1 H), 3.60 - 3.69 (m, 1 H), 3.89 - 3.96 (m, 2
H), 3.98 — 405 {(m, 1 H), 4.07 - 4.14 (m, 1 H), 7.06
7.14 (m, 1 H), 7.24 (, J=8.3 Hz, 1 H), 7.31 - 7.36
(m, 1H), 7.61~ 773 (m, 2 H), 8.33 (dd, J=8.7, 2.5
Hz, 1 H), 8.57 (br. s, 1 H), 8.80 (d, J=2.5 Hz, 1 H)
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435([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3H), 2.23 (s, 3
H), 2.27 - 2.31 (m, 1 H), 2.31 (s, 3 H), 3.63 (dd,
J=6.8, 4.3 Hz, 1 H), 3.86 - 3.97 (m, 2 H), 401 - 4.14
(m, 2 H), 6.88 (d, J=7.8 Hz, 1 H), 7.05 (d, J=7.4 Hz,
1 H), 7.66 (d, J=8.7 Hz, 1 H), 7.76 (s, 1 H), 8.24 (br.
s, 1 H), 827 - 8.34(m, 1 H), 8.82(d, J=25 Hz, 1 H)

29
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467 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.90
(d, J=6.6 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.19 -
2.27 (m, 1 H), 3.63 (dd, J=9.1, 6.2 Hz, 1 H), 3.78 (s,
3 H), 3.82 (s, 3H), 3.87 - 4.03 (m, 3 H), 431 (d,
J=16.1 Hz, 1 H), 6.59 (dd, J=8.9, 3.1 Hz, 1 H), 6.79
(d. J=9.1 Hz, 1 H), 7.66 (d, J=9.1 Hz, 1 H), 8.04 (4,
J=3.3 Hz, 1 H), 8.36 (dd, J=8.7, 25 Hz, 1 H), 8.45
(br. s.. 1 H), 8.81 (d, J=2.5 Hz, 1 H)

30

475([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.22 -
2.31 (m, 1 H), 3.60 - 3.71 (m, 1 H), 3.89 - 3.98 (m, 2
H), 3.99 - 4.06 {m, 1 H), 410 - 418 (m, 1 H), 7.53 -
7.60 (m, 2 H), 7.63 (d, J=8.3 Hz, 2 H), 7.68 (d, J=8.7
Hz, 1 H), 8.30 (dd, J=8.7, 25 Hz, 1 H), 8.77 - 8.85
(m, 2 H)

31

450 ([M+H]1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3H), 2.23 -
2.32 {m, 1 H), 2.95 (s, 6 H), 3.63 (dd, J=8.7, 5.8 Hz,
1 H), 3.88 - 398 (m, 2 H), 3.98 - 4.05 (m, 1 H), 407
- 4.13(m, 1 H), 6.46 - 6.52 (m, 1 H), 6.73 - 6.78 (m,
1 H), 7.03 (s, 1 H), 7.16 (t, J=8.3 Hz, 1 H), 7.66 {(d,
J=8.7 Hz, 1 H), 8.16 (br. s, 1 H), 8.34 (dd, J=8.7, 2.5
Hz, 1 H), 8.80 (d, J=2.5 Hz, 1 H)
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485([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.22 —
2.31 (m, 1 H), 3.06 (s, 3 H), 3.63 - 3.71 (m, 1 H),
3.89 - 3.98 (m, 2 H), 4.00 - 4.07 (m, 1 H), 4.10 -
4,18 (m, 1 H), 7.52 (t, J=8.1 Hz, 1 H), 7.65 - .73
(m, 2 H), 7.83 - 7.90 (m, 1 H), 8.05 - 8.10 (m, 1 H),
8.31 - 8.37 (m, 1 H), 8.78 - 8.82 (m, 1 H), 8.84 (s, 1
H)

33

523 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 2.84
(dd, J=13.6, 8.7 Hz, 1 H), 3.29 (dd, J=13.6, 5.0 Hz, 1
H), 3.65 (dd, J=9.3, 6.4 Hz, 1 H), 3.93 (t, J=9.1 Hz, 1
H), 4.04 ~ 4.09 (m, 1 H), 4156 - 4.19 (m, 1 H), 4.23 -
431 (m, 1 H), 718 = 7.24 (m, 2 H), 7.27 - .39 (m, 4
H), 7.41 - 7.48 (m, 1 H), 7.59 = 7.70 (m, 2 H), 7.84
(s, 1 H), 815 -8.23 (m, 1 H), 8.36 (br. s, 1 H), 8.74
(d, J=2.5 Hz, 1 H)

34

475([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.02
(t, J=7.2 Hz, 3 H), 1.36 — 1.48 (m, 2 H), 1.58 ~ 1.68
(m, 1 H), 1.86 - 1.96 {m, 1 H), 3.62 {dd, J=9.1, 7.0
Hz, 1 H), 3.92 - 3.98 (m, 1 H), 4.01 (d, J=16.1 Hz, 1
H), 4.06 - 4.18 (m, 2 H), 7.34 ~ 7.40 (m, 1 H), 7.40 -
7.47 {m, 1 H), 7.63 - 7.71 (m, 2 H), 7.85 (s, 1 H),
8.31 (dd, J=8.7, 2.5 Hz, 1 H), 857 (br. s, 1 H), 8.78
(d, J=2.5 Hz, 1 H)

35

507 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91
(d, J=6.6 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.24 -
2.30 (m, 1 H), 3.62 - 3.69 {m, 1 H), 3.88 - 3.96 (m, 2
H), 401 (d, J=15.7 Hz, 1 H), 4.14 (d, J=15.7 Hz, 1
H), 7.21 (s, 1 H), 7.34 - 7.40 (m, 2 H), 7.42 - 7.47
(m, 1 H), 7.60 - 7.63 (m, 1 H), 7.68 - 7.73 (m, 1 H),
7.86 (s, 1 H), 8.29 (s, 1 H), 8.35 - 8.40 (m, 1 H),
8.49 (d, J=2.5 Hz, 1 H), 8.86 (br. s., 1 H)

36

437([M+H]+)

1H NMR (600 MHz, CHLOROFORM~-d) d ppm 0.84
(d, J=6.6 Hz, 3 H), 0.98 {d, J=7.0 Hz, 3 H), 2.17 -
227 (m, 1 H), 3.57 - 3.63 (m, 1 H),3.75 (s, 3 H),
3.83 - 3.92 (m, 2 H), 3.96 - 4.05 (m, 2 H), 6.61 -
6.65 (m, 1 H), 6.91 ~ 6.96 (m, 1 H), 7.17 (t, J=8.3
Hz, 1 H), 7.20 - 7.23 {m, 1 H), 7.62 (d, J=8.7 Hz, 1
H), 8.25 ~ 8.32 (m, 2 H), 8.74 (d, J=2.5 Hz, 1 H)
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499 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.87
(d, J=6.6 Hz, 3 H), 1.01 (d, J=7.0 Hz, 3 H), 2.17 -
2.30 (m, 1 H), 3.59 — 3.67 (m, 1 H), 3.86 — 3.95 (m, 2
H), 3.99 - 4.11 (m, 2 H), 6.71 ~ 6.78 (m, 1 H), 7.00
(d, J=7.8 Hz, 2 H), 7.07 = 7.14 (m, 1 H), 7.17 - 7.37
(m, 5 H), 7.66 (d, J=8.7 Hz, 1 H), 8.33 (dd, J=8.7, 2.5
Hz, 1 H), 8.39 (br. s, 1 H), 8.72 ~ 8.80 (m, 1 H)
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499 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.23 -
2.34 (m, 1 H), 279 (s, 3 H), 3.62 - 367 (m, 1 H),
3.90 - 3.99 (m, 2 H), 4.10 (s, 2 H), 7.43 ~ 7.563 (m, 2
H), 7.64 - .73 (m, 2 H), 7.81 (d, J=7.4 Hz, 1 H),
8.19 - 8.25 (m, 1 H), 8.34 (dd, J=8.7, 2.5 Hz, 1 H),
8.53 (s, 1 H), 8.67 (d, J=5.0 Hz, 1 H), 8.82 (d, J=2.5
Hz, 1 H)
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483([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.24 -
2.34 (m, 1 H), 3.65 (dd, J=8.1, 5.2 Hz, 1 H), 3.89 -
3.99(m, 2 H), 404 - 414 (m, 2 H), 7.32 - 747 (m, §
H), 7.52 (s, 1 H), 7.56 ~ 7.60 {m, 2 H), 7.67 (d, J=8.7
Hz, 1 H), 7.75 (s, 1 H), 8.35 (dd, J=8.7, 2.5 Hz, 1 H),
8.46 (br. s, 1 H), 8.77 ~ 8.84 (m, 1 H)
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426 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.20 -
2.29 (m, 1 H), 3.67 (dd, J=8.7, 5.8 Hz, 1 H), 3.87 -
4.00 (m, 3 H), 417 (d, J=15.7 Hz, 1 H), 7.16 (d,
J=5.4 Hz, 1 H), 7.29 - 7.34 (m, 1 H), 7.68 (d. J=9.1
Hz, 1 H), 8.10 (d, J=5.8 Hz, 1 H), 8.26 - 8.32 (m, 1
H), 8.82(d, J=2.9 Hz, 1 H), 9.17 (br. s, 1 H)
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426 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.22 -
2.31 (m, 1 H), 3.67 (dd, J=7.6, 43 Hz, 1 H), 3.91 -
3.97 (m, 2 H), 4.00 (d, J=15.7 Hz, 1 H), 4.16 (d,
J=15.7 Hz, 1 H), 6.92 (dd, J=8.7, 3.3 Hz, 1 H), 7.68
(d, J=8.7 Hz, 1 H), 8.09 - 8.16 (m, 1 H), 8.23 - 8.28
(m, 1H), 8.30 - 8.35 (m, 1 H), 8.74 (br. 5., 1 H), 8.80
(d, J=2.5 Hz, 1 H)
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477([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.94
(d, J=7.0 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.06 -
2.22 (m, 1 H), 3.62 (dd, J=8.9, 6.4 Hz, 1 H), 3.91 -
3.98 (m, 1 H), 4.00 - 4.06 (m, 1 H), 4.34 (d, J=17.8
Hz, 1 H), 4.86 (d, J=17.8 Hz, 1 H), 7.36 (d, J=5.0 Hz,
1 H), 7.64 (d, J=8.1 Hz, 1 H), 8.33 - 8.41 (m, 1 H),
8.51 (br. s, 1 H), 8.76 (d. J=2.9 Hz, 1 H), 8.86 (d,
J=5.0 Hz, 1 H)
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482([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=6.6 Hz, 3 H), 1.03 (d, J=6.6 Hz, 3 H), 2.13 -
2.26 (m, 1 H), 3.66 (dd, J=9.1, 6.8 Hz, 1 H), 3.84 -
4.01 (m, 2 H), 411 - 424 (m, 2 H), 7.37 - 7.46 (m, 1
H), 7.68 (d, J=8.7 Hz, 1 H), 8.37 = 8.47 (m, 1 H),
8.71(d, J=2.5 Hz, 1 H), 9.95 (br. s.. 1 H)
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487([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.23 -
2.28 (m, 1 H), 2.31 (s, 3 H), 3.59 - 3.70 (m, 1 H),
3.85 - 3.95 (m, 2 H), 4.02 (d, J=15.7 Hz, 1 H), 4.08
~ 4,18 (m, 1 H), 7.29 ~ 7.33 (m, 2 H), 7.34 ~ 7.40 (m,
1 H), 7.40 - 7.46 (m, 1 H), 7.66 — 7.75 (m, 1 H), 7.86
(s, 1H), 8.20 (s, 1 H), 8.34 (dd, J=9.1, 2.9 Hz, 1 H),
8.46 (d, J=2.9 Hz, 1 H), 8.92 (br. 5., 1 H)
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487([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91
(d, J=7.0 Hz, 3 H), 1.04 (d, J=6.6 Hz, 3 H), 2.23 -
2.31 (m, 1 H), 2.36 (s, 3 H), 3.62 - 3.71 {m, 1 H),
3.90 - 3.97 (m, 2 H), 4.01 (d, J=15.7 Hz, 1 H), 4.14
(d, J=15.7 Hz, 1 H), 6.90 (s, 1 H), 7.31 - 7.40 (m, 2
H), 7.41 - 7.47 (m, 1 H), 7.66 ~ 7.73 (m, 1 H), 7.81 -
7.89 (m, 2 H), 8.39 (dd, J=8.7, 2.9 Hz, 1 H), 8.59 (d,
J=2.9 Hz, 1 H), 8.81 (br. s.. 1 H)
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435([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.01 (d, J=7.0 Hz, 3 H), 1.30 (¢,
J=7.6 Hz, 3 H), 2.19 - 2.30 (m, 1 H), 2.82 (q, J=7.4
Hz, 2 H), 3.62 (dd, J=8.5, 6.0 Hz, 1 H), 3.81 - 3.96
(m, 3 H), 416 (d, J=15.3 Hz, 1 H), 7.18 (d, J=8.3 Hz,
1 H), 7.32 - 7.38 (m, 1 H), 7.40 - 7.46 (m, 1 H), 7.65
=771 (m, 1H), 786 (s, 1 H), 8.04 - 8.12 (m, 1 H),
8.56 (d, J=2.5 Hz, 1 H), 8.99 (br. s, T H)
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421([M+H1+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.01 (d, J=7.0 Hz, 3 H), 2.18 -
2.27 (m, 1 H), 2.54 (s, 3 H), 3.61 (dd, J=8.3, 5.8 Hz,
1 H), 3.80 - 3.96 (m, 3 H), 4.15 (d, J=15.7 Hz, 1 H),
7.16 (d, J=8.7 Hz, 1 H), 7.33 - 7.38 (m, 1 H), 7.39 -
7.46 (m, 1 H), 7.64 -~ 7.71 (m, 1 H), 7.85 (s, 1 H),
8.02 ~ 8.09 (m, 1 H), 8.52 (d, J=2.5 Hz, 1 H), 8.96
(br. s, 1 H)
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478 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.21 -
2.29 (m, 1 H), 3.14 (s, 3 H), 3.15 (s, 3 H), 3.61 —
3.67 (m, 1 H), 3.86 — 3.96 (m, 2 H), 3.98 (d, J=15.7
Hz, 1 H), 4.14 (d, J=15.7 Hz, 1 H), 7.34 - 7.39 (m, 1
H), 7.40 - 7.46 (m, 1 H), 7.64 - 7.69 (m, 1 H), 7.73
(d, J=8.7 Hz, 1 H), 7.86 (s, 1 H), 8.09 - 8.17 (m, 1
H), 8.75 (d, J=2.5 Hz, 1 H), 8.83 (br. s, 1 H)
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477 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.17 -
2.28 (m, 1 H),3.85-3.94 (m, 2 H), 403 - 417 (m, 2
H), 4.27 (d, J=16.1 Hz, 1 H), 8.40 - 8.47 (m, 2 H),
8.82 - 8.87 (m, 3 H)

50

F
g PN
F/O/ Z/-/\N\/EN/Q){

—

425 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.02 (d, J=6.6 Hz, 3 H), 2.20 -
2.32 (m, 1 H), 3.56 - 3.67 (m, 1 H), 3.87 ~3.95(m, 2
H), 3.97 - 4.04 (m, 1 H), 4.05 ~ 4.12 (m, 1 H), 6.96 -
7.06 (m, 2 H), 7.42 — 7.54 {(m, 2 H), 7.66 {(d, J=8.7
Hz, 1 H), 8.31 (dd, J=8.7, 2.5 Hz, 1 H), 8.44 (br. s., 1
H), 8.80 (d, J=2.5 Hz, 1 H)
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441([M+H]+)

1H NMR (600 MHz, CHLOROFORM-~d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.19 -
2.33 (m, 1 H), 3.60 - 3.69 (m, 1 H), 3.89 - 3.96 (m, 2
H), 3.97 - 4.04 (m, 1 H), 406 - 4.14 (m, 1 H), 7.28
(d, J=8.1 Hz, 2 H), 7.47 (d, J=9.1 Hz, 2 H), 7.67 (d,
J=8.7 Hz, 1 H), 8.32 (dd, J=8.7, 2.5 Hz, 1 H), 8.53
(br.s., 1 H), 881(d, J=25Hz, 1 H)
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432 ([M+H]1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.21 -
2.31 (m, 1 H), 3.66 (dd, J=7.8, 5.0 Hz, 1 H), 3.86 -
4.02 (m, 3 H), 4.16 {d, J=15.7 Hz, 1 H), 7.56 - 7.72
(m, 5 H), 8.26 -~ 8.33 (m, 1 H), 8.83 {d, J=2.5 Hz, 1
H). 8.99 (br. s, 1 H)
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491 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.21 -
2.34 (m, 1 H), 3.61 - 3.69 (m, 1 H), 3.89 - 3.97 (m, 2
H), 4.02 (s, 1 H), 4.08 - 4.15 (m, 1 H), 7.18 (d, J=8.7
Hz, 2 H), 7.55 (d, J=9.1 Hz, 2 H), 7.68 (d, J=8.7 Hz,
1 H), 8.31 (dd, J=8.7, 2.5 Hz, 1 H), 8.62 (br. s, 1 H),
8.81 (d, J=2.5 Hz, 1 H)
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483 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.91
(d, J=6.6 Hz, 3 H), 1.04 {d, J=7.0 Hz, 3 H), 2.12 -
2.24 (m, 1 H), 3.69 (dd, J=8.9, 6.0 Hz, 1 H), 3.88 -
4.03 (m, 2 H), 4.27 - 4.39 (m, 2 H), 7.68 (d, J=9.1
Hz, 1 H), 8.37 - 8.45 (m, 1 H), 8.73 (d, J=2.5 Hz, 1
H)
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438 ([M+H1+)

1H NMR (600 MHz, CHLOROFORM~d) d ppm 0.87
(d, J=6.6 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.20 -
2.29 (m, 1 H), 3.65 (dd, J=8.1, 5.2 Hz, 1 H), 3.87 -
4.01 (m, 6 H), 412 (d, J=15.7 Hz, 1 H), 6.94 - 6.99
(m, 1 H), 7.00 ~ 7.05 (m, 1 H), 7.68 (d, J=8.7 Hz, 1
H), 8.06 (d, J=5.8 Hz, 1 H), 8.30 - 8.37 (m, 1 H),
8.71 (br. s, 1 H), 8.79 (d, J=2.5 Hz, 1 H)
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433 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.14 -
2.28 (m, 1 H), 3.67 (dd, J=8.3, 6.8 Hz, 1 H), 3.87 -
4.00 (m, 2 H), 4.07 ~ 4.21 (m, 2 H), 7.67 (d, J=8.1
Hz, 1 H), 7.85 (dd, J=8.7, 25 Hz, 1 H), 8.30 (d,
J=8.7 Hz, 1 H), 8.37 ~ 8.45 (m, 1 H), 8.55 - 8.61 (m,
1 H), 8.75 (d, J=2.9 Hz, 1 H), 9.03 (s, 1 H)
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438 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.02 (d, J=6.6 Hz, 3 H), 2.18 -
2.27 (m, 1 H), 3.63 (dd, J=8.5, 5.6 Hz, 1 H), 3.85 (s,
3 H), 3.89 - 4.03 (m, 3 H), 4.20 - 4.31 (m, 1 H), 6.50
(d, J=8.3 Hz, 1 H), 7.54 - 7.60 (m, 1 H), 7.62 - 7.73
(m, 2 H), 8.24 (br. s, 1 H), 8.37 (dd, J=8.7, 2.5 Hz, 1
H). 8.78 (d, J=2.5 Hz, 1 H)
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438 ([M+H1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.22 -
2.32 (m, 1 H), 3.60 - 3.69 (m, 1 H), 3.88 - 3.97 (m, §
H), 3.99 - 4.06 (m, 1 H), 4.08 ~ 415 (m, 1 H), 6.73
(d, J=8.7 Hz, 1 H), 7.67 (d, J=9.1 Hz, 1 H), 7.84 (dd,
J=8.9, 2.7 Hz, 1 H), 8.22 (d, J=2.5 Hz, 1 H), 8.31 -
8.39 (m, 2 H), 8.79 (d, J=2.5 Hz, 1 H)
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476 ([M+H]+)

1H NMR (600 MHz, CHLOROFQORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.21 ~
2.33 (m, 1 H), 3.68 (dd, J=7.8, 5.0 Hz, 1 H), 3.88 -
4,05 (m, 3 H), 4.20 (d, J=15.7 Hz, 1 H), 7.64 (d,
J=8.7 Hz, 1 H), 7.69 (d, J=8.7 Hz, 1 H), 8.25 - 8.35
(m, 2 H), 8.70 (d, J=2.5 Hz, 1 H), 8.80 (d, J=2.5 Hz,
1H),9.10(s, 1H)
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438 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.22 ~
2.31 (m, 1 H), 3.61 ~ 3.69 (m, 1 H), 3.86 (s, 3 H),
3.90 - 3.98 (m, 2 H), 4.00 - 4.06 (m, 1 H), 4.10 -
416 (m, 1 H), 7.68 (d, J=8.7 Hz, 1 H), 7.77 - 7.84
(m, 1 H), 808 {(d, J=2.5 Hz, 1 H), 8.15 (d, J=2.1 Hz,
1 H), 8.32-8.39 (m, 1H), 863 (s, 1H)878(d,
J=2.9 Hz, 1 H)
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442 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM~-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.08 (d, J=7.0 Hz, 3 H), 2.14 -
2.24 (m, 1 H), 3.60 - 3.69 (m, 1 H), 3.89 - 3.99 (m, 2
H), 4.04 (d, J=16.5 Hz, 1 H), 4.21 (d, J=16.5 Hz, 1
H), 7.04 - 7.10 (m, 1 H), 7.66 (d, J=8.7 Hz, 1 H),
8.18 (d, J=5.4 Hz, 1 H), 8.24 (s, 1 H), 8.39 ~ 845
(m, 1 H), 867 (br. s, 1 H), 8.73 (d, J=2.5 Hz, 1 H)
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443([M+H]+)

1H NMR {600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.13 -
2.26 (m, 1 H), 3.80 - 3.91 {m, 2 H), 4.00 -~ 4.14 (m, 2
H), 4.18 — 4.28 (m, 1 H), 7.24 - 7.26 (m, 1 H), 8.40 -
8.46 (m, 2 H), 8.58 (s, 2 H), 8.97 (br. s, 1 H)
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422 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.02 {d, J=7.0 Hz, 3 H), 2.15 -
2.26 (m, 1 H), 2.36 (s, 3 H), 3.69 - 3.67 (m, 1 H),
3.89 - 4.03 (m, 3 H), 425 - 432 (m, 1 H), 6.86 —
6.91 (m, 1 H), 7.65 (d, J=8.7 Hz, 1 H), 8.00 (br. 5., 1
H), 8.13 (d, J=5.0 Hz, 1 H), 8.40 - 8.49 (m, 2 H),

8.72(d, J=29 Hz, 1 H)
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426 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.17 -
2.27(m, 1 H), 3.59 - 3.68 (m, 1 H), 3.89 - 3.98 (m, 2
H), 4.03 (d, J=16.5 Hz, 1 H), 4.22 (d, J=16.1 Hz, 1
H), 7.37 - 7.49 (m, 1 H), 7.66 (d, J=9.1 Hz, 1 H),
8.11 - 8.22 (m, 2 H), 8.43 (dd, J=8.7, 2.5 Hz, 1 H),
8.63 (br. s, 1 H), 8.74 (d, J=2.5 Hz, 1 H)
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442 ([M+H]1+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.91
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.14 -
2.26 (m, 1 H), 3.61 - 3.69 (m, 1 H), 3.89 - 3.98 (m, 2
H), 4.04 (d, J=16.5 Hz, 1 H), 4.22 (d, J=16.5 Hz, 1
H), 7.02 - 7.10 (m, 1 H), 7.66 (d, J=8.7 Hz, 1 H),
8.18 (d, J=5.4 Hz, 1 H), 8.25 (s, 1 H), 8.40 - 8.45
(m, 1 H), 8.69 (br. s, 1 H), 8.74 (d, J=2.5 Hz, 1 H)
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489 ([M+H]+)
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425([M+H]+)

1H NMR {600 MHz, CHLOROFORM-d) d ppm 0.88
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.21 -
2.32 (m, 1 H), 3.61 ~ 3.68 (m, 1 H), 3.89 - 3.96 (m, 2
H), 3.98 ~ 4.04 (m, 1 H), 407 - 414 {m, 1 H), 6.77 -
6.85 (m, 1 H), 7.10 ~ 7.16 (m, 1 H), 7.21 = 7.30 {m, 1
H), 7.46 - 7.53 (m, 1 H), 7.68 (d, J=8.7 Hz, 1 H),
8.27 - 8.35(m, 1 H), 8.60 {br. s, 1 H), 8.80 {d, J=2.5
Hz, 1 H)

68

F
H Q N F
U%NkN AN I ¥
o /
—

421 ([M+H]+)

1H NMR (600 MHz, CHLLOROFORM-d) d ppm 0.89
(d, J=6.6 Hz, 3 H), 1.02 (d, J=7.0 Hz, 3 H), 2.22 -
2.30 (m, 1 H), 2.34 (s, 3 H), 3.64 (dd, J=1.6, 4.7 Hz,
1 H), 3.87 - 3.98 (m, 2 H), 406 (s, 2 H), 6.91 - 6.97
(m, 1 H), 7.20 (t, J=7.8 Hz, 1 H), 7.27 - 7.32 (m, 1
H), 7.35 (s, 1 H), 7.67 {d, J=8.7 Hz, 1 H), 8.25 - 8.38
(m, 2 H), 8.80 (d, J=2.5 Hz, 1 H)
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486 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89
(d, J=7.0 Hz, 3 H), 1.03 (d, J=6.6 Hz, 3 H), 2.19 -
2.29 (m, 1 H), 3.64 (dd, J=8.7, 5.8 Hz, 1 H), 3.94 —
4.08 (m, 3 H), 418 (d, J=16.1 Hz, 1 H), 5.04 (s, 2 H),
7.34 (t, J=7.8 Hz, 1 H), 7.54 ~ 7.60 (m, 1 H), 7.66 (d,
J=8.7 Hz, 2 H), 7.93 (s, 1 H), 8.15 - 8.21 (m, 1 H),
8.86 — 8.91 (m, 1 H), 8.98 (s, 1 H)
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433 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=7.0 Hz, 3 H), 1.04 (d, J=7.0 Hz, 3 H), 2.17 -
2.26 (m, 1 H), 3.61 - 3.70 (m, 1 H), 3.88 - 3.99 (m, 2
H), 4.07 - 413 (m, 1 H), 4.14 ~ 421 (m, 1 H), 7.26 ~
7.28 (m, 1 H), 7.66 (d, J=8.7 Hz, 1 H), 8.39 (dd,
J=8.9, 2.7 Hz, 1 H), 8.43 - 8.49 (m, 2 H), 8.76 (d,
J=2.5 Hz, 1 H), 9.00 (br. 5., 1 H)

7

N, H

E A 0 /NFF
p)(@/)/\nku\/ F
£ O‘_\_/
\

476 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.0
(d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.15 —
2.26 (m, 1 H), 3.58 - 3.69 (m, 1 H), 3.86 - 3.99 (m, 2
H), 4.08 (d, J=16.5 Hz, 1 H), 417 - 425 (m, 1 H),
7.66 (d, J=9.1 Hz, 1 H), 7.92 (dd, J=8.7, 2.1 Hz, 1

H), 8.25 - 8.33 (m, 1 H), 8.41 (dd, J=8.7, 2.5 Hz, 1
H), 8.51 ~ 8.57 (m, 1 H), 8.74 (d, J=2.5 Hz, 1 H),
8.90 (br. s, 1 H)
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442 ([M+H]+)

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90
(d, J=6.6 Hz, 3 H), 1.03 (d, J=7.0 Hz, 3 H), 2.14 -
2.27 {m, 1 H), 3.58 - 3.68 (m, 1 H), 3.88 - 3.99 (m, 2
H), 4.04 (d, J=16.1 Hz, 1 H), 4.21 (d, J=16.5 Hz, 1
H), 7.64 = 7.71 (m, 2 H), 8.10 - 8.19 (m, 1 H), 8.24
(d, J=2.5 Hz, 1 H), 8.43 (dd, J=8.7, 2.5 Hz, 1 H),
8.64 (br. s, 1 H), 8.74 (d, J=2.9 Hz, 1 H)
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[0118] [Table 1-9]

484( [M+H] +) 0.924
.NA N -11\i FNC> S
)-. G H

condition A 160 11
S 403( [ MrF11.) 0.788

: RT (min)
Compound | Example Structure Configuation | (€St pos) m/z |~ 8%
s 1.164
73 | 3 >§©/Y\ “/Q/( s [deactmerln | ot
F
F 0 N F
) F nw&/gﬁ s 477CIMHI) 1.079
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X Oy
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£
F )J\ / 1.001
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82 3 U \L(\ s |azs(IMeHln |
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A 162 3 HIAIN Th F-V-F ht---.-r-r"ii/N\NN. il\, st.NO...F -S S 460
aMtFI FE) 1.114 condition A - 74 - [0127] [Table 1- 18] Ccnpound
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[0119] [Table 1-10]
Compound | Example Structure Configuration | (ESI pos.) m/z s;g’;’::
o} =N A
F
H
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H
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Compound | Example Structure Configuiaion | (ESI pos.) m/z E;g::r)‘
S H T N
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426([ MtH +) 1.109 condition A 17D 9 FIF F. A ...... <7,. -ii1"\/I.T--"
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Compound | Example Structure Configuration | (ESI pos.) m/z f(;rnfi::::r)x
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: RT (min)
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[0128] [Table 1-19]
Compund | Example Structure Corfiguraion | (EST pos) m/z | KT (min)

condition

Q
KA L
= NT N 1.107
F N .
173 ¢ \IN 0 \—/ s 452([M+H]+) condition A
o]
F S n )k N// Cl
Z NN 1.109
I3
174 9 X@/\QA‘—’ ¢ S 460([M+H]+) condition A

F 2w F
F AT
N !
=
175 9 F - I \cn)/\"! NN s 427 ([M+H1+) 0.927

condition A

wﬁ N o
.86
176 9 S [ 424(IMeHT®) | ion A
Q
N== Cl
H |
N M J
= N7 N, 0.861
177 9 A@(\ff‘\ / ) S 432 ([M+H]1+) condition A
(¢}
N N F
PN
N I
Z N~ TN ;)/ 0.643
178 9 A\@/I(\;\ / S 399 ([M+H]+) condition A

W
N,
179 9 A@(Y\”\ I Ve s |ars(mentn | 0727
. N o E
\

condition A

.
[o} F
H I h A\
A /\m 0812
180 | 9 Z\@/r”u” " S| 4AUIMHHIN | o ition A
\
S
181 | 9 Z\CN( \(Q/\N\,_//K“/ s |aticmenls | 9837
\

condition A

condition A

S
182 9 AC(\!(\" /k»( S 409 ([M+H]+) 0.707




O y7yHym(11,,,pr 'F/ /\ S 474 JMr1-1]+) 2.35 condition B 199
Al.,----zk el 7'r 1,-ff----- . 7--C,---) --..,NO. / s 4291 MtH] +

1.79 condition B 200 3 0 HAO,,,N1IN,C 1Ii 10/ S 423(I NA+HI +) 2.10
condition B 201 olr \Cl H . YNNNNNO/( S 4171[1\4+H +) 1.86
condition B 202 9 O,FV',-.F
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[0129] [Table 1-20]
Campourd | Example Structure Confguraion | (ESt pos) m/z | RV Cmin)

condition

.
N.
~ A F 2.39
183 | 2 ?b(f\ } s | sos(IMeHI) | AT
~

S H j\ Nj/c'
N N /
184 | 2 %@ Y N/kN s |4s7(Imen1s | 218
N 0/__<—/ condition B
)k /@m
185 9 \O/ \ﬂ/\ S 408 ([M+H]+) 1‘.1.62

condition A

condition A

o
H /\ 0\/
oo S
186 9 U I(\"u S 418([M+H]+)
A

Cl

[¢]
N/
H
cl N )& /
= N NN 1.063
187 | 9 U\LIA) ") s |4ze(IMmen]e) | 1O

o]}
N \ F
H
o A~ I
Z N~ N W 0.864
188 9 « IN T\:\ / S 393 ([M+HI+) | e A
i /Z/>/c1
Gl N
= N
189 | 9 Y™ N s |a09(meHIw | O9Y
N o r condition A
E
" o] 7 N F
Cl. N.
> N)J\N/KN F 0.995
190 | 9 U\(\ = s |4aMenln | 00
xn AN o] K
0
H N N 0\
N N N TN 4 0.852
191 9 | Y\ N s 405 ([M+H]+)
N o] condition A
o}
N7y
ol N )k /(ﬁ“
=
192 | 9 Y N s |403([meH1e | 0907
X N o] condition A




.4---11 R 461 (

condition 203 9 1

ClHry-C

[ MMW 0. 968 condition A
Compound Exanple Structure C arifigtlfahl
N---T--vy.
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( Es!

[0 3] [Table 1-22]
pos.) nilz RT (mn)
NI N- - ANN- -

N . NO/ /\FR4271[M+FI] ) 0.908 condition A 204 9 0

| o< ENIy---N <-L ..M, .0 /F R 433K [ MtF] +) 0.914 condition
A2059 H3aiN" :IN- \led 77 .
[0130] [Table 1-21]
Compound | Example Structure Corfiguration | (ESI pos.) m/z f;g;z‘:
= 0.991
193 o %Q/T\u s 449 ([M+H]+) condition A
\
o
AN Ny 0.737
194 9 A@(\LI/\N\——J/K‘ s 421 ([M+H]+) condition A
A\
o M )0\ 7@/4
195 | 9 Uf”\_//gf s [arsImenge | 9038
A\
F
. 0 N F
196 | 3 A\@/N\f/(:?b“/@)f § | 480(IM+HI) conzisigna
S o £
F
" /ICLN N \_F
N l/ 2.18
197 s /\C/\[/]/_\%—//Q/S s 468 ([M+H]+) condition B
N ¢
F
H i N
o N ) 2.35
198 3 ! \[/(_\2__/N N § 474([M+HIH) condition B
S| o]
i
N
= N N 1.79
199 ’ ACN(E/(\_V(/ - s 429 ([M#Hl+) condition B
2 N
H X, —~Cl
cl N /
“ N N/k//j/c 2.10
200 8 \‘N \ﬂo/\ N s 423([M+H]+) condition B
L
201 3 /\C"(Y\ N S 417([M+H]+) Con;ggne
F
H N)‘L N= F
al. N /
202 9 : I Wo(\ “/k\u F R | 461([M+H]+) cofﬁfﬂ
F




R 467 ([ M+H +) 0.802 condition A 206 9 cl? &-.C- ,./111 Nr--
iINV-N.P.1"-HCH "-,N/CF R 433 ( [M:H +) D. 716 condition A 207 9 o

. 7"---.,--) R 439 ([Mrl-1]+) 0.729 condition A 208 9 HOl | -11----
NN---AN --...."1i10)----iF /----(r R 478( [Mr1l-114) 1,082 condition A
209 9 ii-', ... ..., 0 ON.: /ri=" /- -lc R 470(] M+111-0
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[0131] [Table 1-22]
Compeud | Example Structure Confurtion | (€S pos) m/z | FT (min)

condition

0.908

203 9 condition A

R 427([M+H]+)

0.914

204 9 N 0/——_(—/ R 433 ([M+H]+) condition A
F

H | '}‘MF
N "\[@ g F 0.802

205 9 : N R 467 ([M+H1+)
2 N ()/—(—J
-
o

condition A

| 0.716
206 9 SN R 433 ([M+H1+) condition A
F
o L
N
" = 0.729
i Y /g«
207 9 N \g/\N R 439 ([M+HI®) | A
F
F £ N N
F. H
e NY\NAN N / 1.082
208 9 F ' R 478([M+H]+) ,

2N 0 F condition A

F 9 o
" 7 n N N/O/ ~ 0
. v W 1,087
209 9 N D/_{J R | 470([M+H]+)
F
o]

" ,
c N )kw
=
N = 1,039

R 486 (IMeHI®) | on A

condition A

210 9

[e}
¢}
o /@/\/
Z NT NN 0.860

!
211 9 SN o/_(J R 442([M+HI®) | A
¥
[¢] N
YOS OB Wh e
# 1.085
N ;
212 9 g p\ ; s |ads(IveHln) |




1.087 condition A 210 9 ,lir-")_R\ Or/ -" "F R 436 ([1\4+H +)
1.039 condition A 211 9 HO NNThe' N .. R 442([MtH] +) 0.860 condition
A 212 9 F,HHFH./ r'In-AL" H<H H. HLi NNHHH-K .--/ V F1H HNr- ---i, s
448(LM+H +) 1.085 condition A - 79 - [0132] [Table 1-23] Conpound
Exanpl e Structure Configuration (ESI pos.) mz RT (mn)
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[0132] [Table 1-23]
Campiand | Example Structure Corguion | (€S pos) myz | 1T (im)
o}
H 1 A
Cl N.
213 9 : ;N \L(\Nb/Q/A s 414([M+H]+) co:&iizosnA
M\
o
= 0.857
214 9 “« l p\__j S 420(IMHHIH) | on A

F oy F
_ HY\NJKN/( s 1.024
215 9 F rr- s R 495(IMHHI+) | tion A

e F " Q /24)/(“
N J
= N7 ONTY 0.968
F | B N :
216 9 \fh - R 46T (IMeHT) | on A

F. H i “ﬁ/o
oo

217 9 N ()/_(J R 457([M+H]+) condition A
F

0.903

218 9 SN 0/_(_/ R [ 445(IMHI) | A
F

0971

219 8 condition A

R 467 ([M+H]+)

0.955

F 0 e
220 ] N O/A(J R ATT(IMHHI) | A

0.704

Z N N
I 3 L
22 9 N 0/__('—‘/ R 443 ([M+H]+) condition A
F
o]

2
2>:
{

0.897

222 9 condition A

R 437([M+H]+)




condition 213 9 O H 7 -\
N .. 14->N.

,---1 07/

condition A 215 9 F.,,

495( [I\/H—I]+) 1.024 condition A 216 9 1lilcrr \r-C

“H-.
7 FICI(NH Cl I :

S 421)( [ M+1-04)
7---CLF ' -

.NO / R 461( [M+t1-1]+) 0.968 condition A 217
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[0133] [Table 1-24]
. RT (min}
Compound | Example Structure Confgurefon | (ESTpos) m/z | ' it
S j\/(;TXA
Z 1.095
F p .
223 | 9 i \lo/l/j(_/ R |ae6(IMeHI®) | o
F
Z. v 0.882
224 9 « ! I/K_\N(—/ R 438([MHHI4) | on A
F
0
Cl n\ﬂ/\ /”\ /@A
= N N
v N 1.044
225 ] “ b 0/_(_1 R 432(IMHHI®) |
F
F S R H Nﬁ/F
N
= /§N
226 | 3 F Y Yy s |asr(imen1e | 208
N 0/_<—/ condition B
Q N
H
N. !
=
227 | 3 R N/QN/ s | 413(MmeHIS 1.66
N o condition B
H ] N?F
ct N /k )
~ N
228 3 | WAN Y 5 407 ([M+H]+) 199
2 N o] condition B
H 2 ";§/F
N
=
220 | 3 Y N N s 4011 | 172
2 N o condition B
H a 7/>/F
N.
= NT N
oY N 0.636
230 | 9 N b RO 41I7IMATD | tion A
F
i T NG
ol = NY\N NN / 1.030
| 3 -
231 9 SN b : ] R 444 ([M+H]+) condition A
F
F
F o F
F. H N/]k AN
N 4
7 N/k F 2.24
22 s F \IN 7)(\ S 491 ([M#+H]+) condition B

oy .. .-=-NO/ -
I Lr--"

414([MrH +) 1.028 condition A 214 9
111N---C1

0. 857
r-CF R
!



9 F-..../..,H10 L.,NO / R 457( [M+Fli+) 0.893 condition A 218 9 Fo O
1 FR445( [MH +) 0.903 condition A 219 9 rfHO FILIjI R 467 (1MH +)
0.971 condition A 220 91 o k,..."..-NR 471( [MH +) 0.955 condition
A221 91 iir---cl \ --- ILte> /--NF R
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[0134] [Table 1-25]
Compound | Example Structure Configuraion | (ESI pos.) m/z

RT (min)
condition

F
" AR
7 ”\(\N/K«/%y F S | 463([M+H]+) Loz
233 3 o |N o/_<_/ condition B

condition B

Cl N.
234 3 U/\([)/I/_\%_/N/k\h‘/ F s 457 ([M+HT+) 2.18
Y

234

N.
= N
¥ X
235 3 ! \L/\/~\<:_/ ) s |aralimeHIn) |l e

0.982
condition A

236 9 S 453 ([M+H]+)

ol 3 j\N O
/ A
237 9 Y ) s |4r9(menyn | 0923
™

N O . condition A
s
N il N
= N N/kN/ 0.716
238 9 N Y\L—J S [425(IMHHIN | tion A
A\
= NN 202
239 3 « IN \Lh ) S a4 ([MrH]®) | e
F [}
. H 0
N i N
= N N/k 1.048
F ! N
240 9 g 70(\ s [ae7CIMerIn) |
F o N7
: : oy
= NN 1.069

241 9 F \IN O/—(_/ s A63([M+HI+) | o A

o D
N\ N\H/\N /(N/ F 1.008

S 443([M+H]+) condition A

242 9 |




443( [M+rHi ) 0.704 condition A 222 9 -1 110, ),

a"..... cewan 4., ,,c_cv, -.,..114P)..)-1 F-Ap R 437 ([MtH +)
0. 897 condltlon A - 80 - [0133] [Table 1-24] CWNMU Exanpl e
Structure Cafgraton (BSI pos.) Flip RT (nm condition 223 9 a 0 iii

Fiill-Thoi----N--- ).---/ [ /- \P R 466(EMtH +) 1.095 condition A
224 9 )r\--A NP---1 /F - 82 -
[0135] [Table 1-26]
Compound | Example Structure Configrafon | (ESI pos.) m/z 5;2?2.2’,‘3
" A Ve N
N N N)KN 4
243 s C.U T\\—/Q/ s | 409([M+HI®) co:éi?:nA

oat
244 9 Ij/ Y\N)kN S 457([M+H]+) 107

condition A

UW}W}
c )

w f H /C[LN/Q/A
N
246 9 %@\'/ \[o/l/_\N(_/ S 462([M+H]+) 1‘.1.59

1.025

245 9 condition A

S 423 ([M+H]+)

condition A

condition A

A
N.
247 | 9 %C(\cﬂ,/\"\_/" e s |4a67(IMeH1s) | 1039
B

Ay
cl N /K‘/
=
248 9 A s |as3(imen]sy | 0S99

condition A
Q
N \ .
H
o N /7/4
=
249 9 s N/kN/ s

1.008

429 ([M+H]+) condition A

0.800

AC( T_\(J s 439 ([M+H]+) conc.iition A
o]
e
251 9 AC( \H/\N)\N/gq/

250 ]

0.822

& 435([M+H]+) condition A

[0136] The '"H-NMR data of the following compounds listed below among those shown in

Tables 1-9 to 1-26 are shown below:



R 438([ 1\ 4+Fi 3+) 0.882 condition A 225 9 Hs /'F R 432([114+RTi i)

1.044 condition A 226 3 OF....,Fri- Fr-mThr y-- ,, - /\' S
441(Di / 14T-0T) 2.08 condition B 227 3 1 otr-SH...FA.......... H
1", ., .0 rssss") S 413([NATH .) 1.66 condition B 228 3 0---F Hi
cL-<i-------- c-="y"--- Il ----,NO S 407(DA+HI T)
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Compound 73

1HNMR (600 MHz, CHLOROFORM-d) d ppm 0.96 (d, J=7.02 Hz, 3 H), 1.02 (d,

J=6.61 Hz, 3 H), 2.12 - 2.30 (m, 1 H), 3.84 - 3.97 (m, 2 H), 4.02 - 4.15 (m, 2 H), 4.17 - 4.28
(m, 1 H), 7.20-7.27 (m, 1 H), 7.64 - 7.74 (m, 1 H), 8.41 - 8.50 (m, 3 H), 8.97 (br. s., 1 H)
Compound 74

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.92 (d, J=6.61 Hz, 3 H), 1.05 (d,

J=7.02 Hz, 3 H), 2.19 - 2.28 (m, 1 H), 3.63 (dd, J=9.08, 6.19 Hz, 1 H), 3.90 - 4.07 (m, 3 H),
432 (d, J=16.51 Hz, 1 H), 7.28 - 7.31 (m, 1 H), 8.41 - 8.48 (m, 2 H), 8.68 (br. s., 1 H), 9.18
(s,2 H)

Compound 93

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d, J=7.02 Hz, 3 H), 1.01 (d,

J=7.02 Hz, 3 H),2.12 - 2.23 (m, 1 H), 3.78 - 3.83 (m, 1 H), 3.84 - 3.88 (m, 1 H), 3.90 (s,

3 H), 4.03-4.08 (m, 1 H), 4.10 - 4.18 (m, 2 H), 7.24 - 7.26 (m, 1 H), 8.34 (s, 2 H), 8.41 -
8.47 (m, 2 H), 9.09 (br. s., 1 H)

Compound 94

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.90 (d, J=6.61 Hz, 3 H), 1.01 (d,

J=7.02 Hz, 3 H), 1.25 (t, J=7.64 Hz, 3 H), 2.15 - 2.24 (m, 1 H), 2.61 (q, J=7.84 Hz, 2 H), 3.77
-3.84 (m, 1 H), 3.87 (dd, J=10.94, 6.40 Hz, 1 H), 4.07 (dd, J=10.73, 9.50 Hz, 1 H), 4.10 -
4.17 (m, 2 H), 7.23 - 7.25 (m, 1 H), 8.41 - 8.45 (m, 2 H), 8.48 (s, 2 H), 9.05 (br. s., 1 H)
Compound 103

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.89 (d, J=7.0 Hz, 3 H), 1.03 (d, J=7.0 Hz,
3 H), 1.32 (s, 9 H),2.13 - 2.26 (m, 1 H), 3.66 (dd, J=8.9, 6.0 Hz, 1 H), 3.83 - 4.01 (m, 2 H),
4.05-4.17 (m, 2 H), 6.27 (s, 1 H), 7.68 (d, J=8.7 Hz, 1 H), 8.40 (dd, J=8.7,2.5 Hz, 1 H), 8.72
(d, J=2.5Hz, 1 H), 9.32 (br. s., 1 H)

Compound 107

1HNMR (600 MHz, CHLOROFORM-d) d ppm 0.98 - 1.04 (m, 2 H), 1.29 (t, J=7.6 Hz,

1 H),1.72-1.85(m, 1 H), 2.76 - 2.86 (m, 1 H), 3.57 - 3.65 (m, 1 H), 3.91 - 4.04 (m, 1 H),
4.11 (t,J=8.9 Hz, 1 H), 4.18 (d, J=16.1 Hz, 1 H), 7.15 - 7.29 (m, 2 H), 7.64 - 7.71 (m, 1 H),



1.99 condition B 229 ...... N .. "o, "NU 1/ S 401(EMFH +) 1.72

condition B 230 9 11)))N|----\\,r-|F /- \ RA417(1K4+HD)) 0.636
condition A 231 9 a ONO1 I CNIy_Th r. \F R 444([MIH) +) 1.030
condition A 232 F. P.,./Fiiii..."-N- ----,rt-ii i JF F[IT111tf S

491(1I NATH] +) 2.24 condition B
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8.32 - 8.38 (m, 1 H), 8.52 - 8.59 (m, 1 H), 8.73 - 8.77 (m, 1 H)
Compound 108
1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.02 (s, 6 H), 1.57 - 1.67 (m, 2 H), 1.75 -
1.84 (m, 1 H), 2.69 (s, 3 H), 3.58 - 3.68 (m, 1 H), 3.91 - 4.00 (m, 2 H), 4.08 - 4.16 (m, 1 H),
421 (d, J=16.1 Hz, 1 H), 7.69 (d, J=9.1 Hz, 1 H), 8.05 (d, J=8.7 Hz, 1 H), 8.15 - 8.22 (m,
1 H), 8.29 - 8.35 (m, 1 H), 8.68 - 8.72 (m, 1 H), 8.76 - 8.80 (m, 1 H), 8.83 - 8.87 (m, 1 H)
Compound 112
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.85 - 0.98 (m, 6 H), 1.41 - 1.48 (m, 2 H),
1.62 - 1.76 (m, 1 H), 3.49 - 3.58 (m, 1 H), 3.80 - 3.91 (m, 2 H), 3.98 - 4.05 (m, 1 H), 4.11 (d,
J=15.7 Hz, 1 H), 6.36 - 6.64 (m, 1 H), 7.52 (d, J=8.3 Hz, 1 H), 7.59 (d, J=9.1 Hz, 1 H), 8.09 -
8.24 (m, 2 H), 8.53 - 8.58 (m, 1 H), 8.61 (s, 1 H), 8.65 - 8.69 (m, 1 H)
Compound 114
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.94 - 0.97 (m, 4 H), 0.97 - 1.03 (m, 6 H),
1.46 - 1.53 (m, 1 H), 1.69 - 1.83 (m, 2 H), 1.96 - 2.03 (m, 1 H), 3.54 - 3.61 (m, 1 H), 3.90 -
4.00 (m, 2 H), 4.04 - 4.18 (m, 2 H), 7.08 (d, J=8.3 Hz, 1 H), 7.66 (d, J=8.7 Hz, 1 H), 7.86 -
7.93 (m, 1 H), 8.21 (br. s., 1 H), 8.29 - 8.36 (m, 1 H), 8.39 - 8.43 (m, 1 H), 8.71 - 8.76 (m,
1 H)
Compound 148
1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.22 (s, 3 H), 1.24 (s, 3 H); 3.24 (s, 3 H),
3.60 (dd, J=9.1, 6.2 Hz, 1 H), 3.96 (dd, J=9.9, 6.2 Hz, 1 H), 4.02 - 4.10 (m, 1 H), 4.26 (d,
J=16.5Hz, 1 H), 4.45 (d, J=16.5 Hz, 1 H), 7.66 (d, J=9.1 Hz, 1 H), 8.41 - 8.47 (m, 2 H), 8.50
(s, 1 H), 8.69 (br. s., 1 H), 8.70 - 8.73 (m, 1 H)
Compound 152
1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.11 - 0.24 (m, 2 H), 0.49 - 0.61 (m, 2 H),
0.65 - 0.76 (m, 1 H), 1.63 - 1.75 (m, 2 H), 3.94 - 4.04 (m, 2 H), 4.04 - 4.10 (m, 1 H), 4.14 -
4.20 (m, 1 H), 4.21 -4.29 (m, 1 H), 7.06 (dd, J=5.4, 1.7 Hz, 1 H), 7.71 (dd, J=9.5, 1.7 Hz,
1 H), 8.17 (d, J=5.4 Hz, 1 H), 8.27 (s, 1 H), 8.48 (s, 1 H), 8.74 (br. 5., 1 H)

Compound 155



- 81 - [0134] [Table 1-25] Cquound Exanple Structure Coni guraton (Esi

pos.) mz R (mn) condition 233 3 F O----irN--r '114-1F S 463

(P 41+1]1*) 1.92 condition B 234 3 F GKr.i47(11,14_...k,"".0p (i N---

G _< ., S4571 [MH +) 2.18 condition B 235 3 -7..... ffm..."1 0 S

4741 M+tH| +) 2.34 condition B 236 9 FRO Hr- \F--- ON _ - ,,,-,=-4
- 85 -

1H NMR (600 MHz, CHLOROFORM-d) d ppm 1.12 (t, J=7.4 Hz, 3 H), 1.59 - 1.72 (m,

1 H), 1.74 - 1.88 (m, 1 H), 3.90 (dd, J=8.5, 6.8 Hz, 1 H), 4.01 - 4.17 (m, 2 H), 4.18 - 4.24 (m,
1 H), 425 -4.32 (m, 1 H), 4.62 - 4.78 (m, 1 H), 7.28 (d, J=5.8 Hz, 1 H), 7.67 (d, J=8.7 Hz,

1 H), 8.36 - 8.42 (m, 1 H), 8.44 - 8.50 (m, 2 H), 8.72 - 8.80 (m, 2 H)

Compound 161

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.98 (t, J=7.4 Hz, 3 H), 1.32 - 1.48 (mm,

2 H), 1.54-1.63 (m, 1 H), 1.80 - 1.89 (m, 1 H), 3.73 - 3.84 (m, 2 H), 4.04 (d, J=16.5 Hz,

1 H), 4.20 - 4.28 (m, 2 H), 7.23 - 7.25 (m, 1 H), 8.40 - 8.44 (m, 1 H), 8.46 (s, 1 H), 8.51 (s,

2 H), 8.86 (br.s., 1 H)

Compound 193

IH NMR (600 MHz, CHLOROFORM-d) d ppm 0.68 - 0.72 (m, 2 H), 0.88 (d, J=6.6 Hz,

3 H), 1.00 (d, J=7.0 Hz, 3 H), 1.01 - 1.05 (m, 2 H), 1.79 - 1.86 (m, 1 H), 2.14 - 2.22 (m, 1 H),
3.61 -3.67 (m, 1 H), 3.77 - 3.88 (m, 2 H), 4.05 (dd, I=10.7, 9.5 Hz, 1 H), 4.13 (s, 2 H), 7.22 -
7.25 (m, 1 H), 8.38 (s, 2 H), 8.40 - 8.45 (m, 2 H), 9.10 (br. s., 1 H)

Compound 195

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.66 - 0.74 (m, 2 H), 0.88 (d, J=7.0 Hz,

3 H), 0.95 - 1.08 (m, 5 H), 1.76 - 1.88 (m, 1 H), 2.10 - 2.23 (m, 1 H), 3.74 - 3.92 (m, 2 H),
3.99 - 4.19 (m, 3 H), 6.98 - 7.06 (m, 1 H), 8.15 (d, J=5.4 Hz, 1 H), 8.21 - 8.28 (m, 1 H), 8.38
(s,2 H), 8.94 (br. s, 1 H)

Compound 248

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.87 (d, J=6.6 Hz, 3 H), 0.99 (t, J=7.4 Hz,

3 H), 1.25-1.32 (m, 1 H), 1.36 - 1.42 (m, 1 H), 1.45 (t, J=7.0 Hz, 3 H), 1.90 - 1.96 (m, 1 H),
3.81 - 3.86 (m, 1 H), 3.87 - 3.92 (m, 1 H), 4.00 - 4.17 (m, 5 H), 7.05 (dd, J=5.4, 2.1 Hz, 1 H),
8.16 (d, J=5.4 Hz, 1 H), 8.25 - 8.28 (m, 1 H), 8.32 (s, 2 H), 8.95 - 8.99 (m, 1 H)

Compound 249

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.68 - 0.73 (m, 2 H), 0.86 (d, J=6.6 Hz,

3 H), 0.99 (t, J=7.4 Hz, 3 H), 1.01 - 1.05 (m, 2 H), 1.22 - 1.33 (m, 1 H), 1.35 - 1.45 (m, 1 H),
1.76 - 1.87 (m, 1 H), 1.89 - 1.98 (m, 1 H), 3.80 - 3.87 (m, 1 H), 3.88 - 3.93 (m, 1 H), 3.99 -



S 4531[ M+H] +) 0. 982 cond(tion A 237 9 o --- S 4191 M+1-1]+) 0.923
condition A 238 9 o S 4251 [M+1l-1]+) 0.716 condition A 239 3
00-='-,-d AY, ir | F/ 5 446 ( [MFIEF) 2.02 condition 8 240 9 a F H
v, NI S 4671 MtH +) 1. 048 condition A

- 86 -

4.18 (m, 3 H), 7.01 - 7.06 (m, 1 H), 8.16 (d, J=5.4 Hz, 1 H), 8.23 - 8.29 (m, 1 H), 8.38 (s,

2 H), 8.95 (br. s., 1 H)

Compound 250

IH NMR (600 MHz, CHLOROFORM-d) d ppm 0.84 - 0.91 (m, 5 H), 0.98 (t, ]=7.4 Hz,

3 H), 1.09 - 1.14 (m, 2 H), 1.25 - 1.33 (m, 1 H), 1.36 - 1.42 (m, 1 H), 1.44 (t, J=7.0 Hz, 3 H),
1.88 - 1.94 (m, 2 H), 3.83 (dd, J=10.5, 6.4 Hz, 1 H), 3.91 - 3.96 (m, 1 H), 3.96 - 4.00 (m,

1 H), 4.03 -4.07 (m, 1 H), 4.10 (q, J=6.7 Hz, 2 H), 4.23 - 4.30 (m, 1 H), 6.71 - 6.75 (m, 1 H),
7.93 - 7.98 (m, 1 H), 8.03 - 8.06 (m, 1 H), 8.31 (s, 2 H)

Compound 251

1H NMR (600 MHz, CHLOROFORM-d) d ppm 0.57 - 0.63 (m, 2 H), 0.69 - 0.74 (m, 2 H),
0.76 (d, J=6.6 Hz, 3 H), 0.87 (t, J=7.4 Hz, 3 H), 0.90 - 0.95 (m, 2 H), 0.95 - 1.00 (m, 2 H),
1.14 -1.23 (m, 1 H), 1.25-1.34 (m, 1 H), 1.69 - 1.76 (m, 1 H), 1.76 - 1.85 (m, 2 H), 3.72
(dd, J=10.7, 6.6 Hz, 1 H), 3.79 - 3.85 (m, 1 H), 3.87 (d, J=16.5 Hz, 1 H), 3.90 - 3.96 (m, 1 H),
4.14 (d, J=16.5 Hz, 1 H), 6.60 (dd, J=5.4, 1.2 Hz, 1 H), 7.74 - 7.80 (m, 1 H), 7.97 (d,

J=5.4 Hz, 1 H), 8.28 (s, 2 H), 8.53 (br. s., 1 H)

Test Example 1 [Glycine Uptake Inhibition Experiment]

A glycine uptake experiment was conducted in accordance with the method
published in Neuron, 8, 927-935, 1992. In the experiment, T98G cells (glioma cells)
expressing human type 1 glycine transporter (GlyT1) were used. The T98G cells were
seeded in a 96-well plate at 2.0 x 10* cells/well and cultured overnight in a CO, incubator.
The test substance was dissolved in a 100% DMSO solution and then dissolved in a 10 mM
HEPES buffer solution (pH 7.4) containing 150 mM sodium chloride, 1 mM calcium
chloride, 5 mM potassium chloride, 1 mM magnesium chloride, 10 mM glucose and 0.2%
bovine serum albumin. After removing the cell culture medium, the test substance was
subjected to a 10-min pretreatment. Subsequently, the test substance and [*H] glycine (final
concentration: 250 nM) were added to the cells and reaction was performed at room
temperature for 15 minutes. After the end of the reaction, the extracellular fluid was

aspirated with a manifold to remove excess labeled glycine present outside the cells, and then
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the cells were lysed with a 0.5 M aqueous sodium hydroxide solution. The glycine content
in the cells was determined by measuring the radioactivity in the cell lysate with a liquid
scintillation counter. Glycine uptake in the presence of 10 M ALX5407 was defined as
non-specific uptake, and the value calculated by subtracting the amount of the non-specific
uptake from the total uptake in the absence of 10 pM ALX5407 was defined as specific
uptake. In addition, glycine uptake inhibitory activity (ICso value) was calculated from an
inhibition curve at the concentrations of each test substance ranging from 107 t0 10° M.
[0137] It should be noted that ALX5407 is an HCI salt of N-[(3R)-3-([1,1’-biphenyl]-4-
yloxy)-3-(4-fluorophenyl)propyl]-N-methylglycine.

[0138] All the compounds of the Working Examples in the present invention were found to
have ICs, values of less than 10 uM.  Specific examples of their ICsq values are as follows:
Compound 8, 0.66 uM; Compound 11, 0.089 uM; Compound 12, 0.071 uM; Compound 13,
0.074 uM; Compound 54, 0.80 uM; Compound 61, 0.053 pM; Compound 62, 0.033 uM;
Compound 93, 0.054 uM; Compound 98, 0.26 uM; Compound 103, 0.23 uM; Compound
104, 0.24 uM; Compound 148, 0.075 uM; Compound 152, 0.043 uM; Compound 165,

0.15 uM; Compound 186, 0.045 uM; Compound 188, 0.60 pM; Compound 193, 0.022 uM;
Compound 220, 0.017 uM; Compound 248, 0.016 pM; Compound 249, 0.018 uM; and
Compound 250, 0.024 pM.

INDUSTRIAL APPLICABILITY

[0139] The inventive compounds have glycine transporter (GlyT1)-inhibiting activity, and
thus, are effective in the prevention or treatment of diseases associated with the glycine
transporter which are, specifically, schizophrenia, Alzheimer’s disease, cognitive
impairment, dementia, anxiety disorders (e.g., generalized anxiety disorder, panic disorder,
obsessive-compulsive disorder, social anxiety disorder, post-traumatic stress disorder,
specific phobias, acute stress disorder), depression, drug dependence, spasm, tremor, pain,
Parkinson’s disease, attention deficit hyperactivity disorder, bipolar disorder, eating disorder,

sleep disorders or the like.
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CLAIMS
1. A compound of formula [I] or a pharmaceutically acceptable salt thereof:
[Formula 1]
R2
\ 0
N o] 12AZR!
RY AT .
RiN/MN/k\AyX‘* R
rRe \_/
R4
wherein

R' and R are the same or different, and each represent a hydrogen atom, a halogen
atom, a C.¢ alkoxy group, a haloC_ alkyl group, a cyano group, a heteroaryl group (which
may be substituted by a Cy_6 alkyl group), a C, alkyl group, a C;.¢ cycloalkyl group, a Ci.6
alkylamino group, or the formula CONR’R® (R and R® are the same or different, and each
represent a hydrogen atom or a Cy_ alkyl group),

R? represents a hydrogen atom or a C.¢ alkyl group,

R’ represents a phenyl group (which may be substituted by 1 to 3 substituents
selected from halogen atoms, cyano groups, C; alkyl groups, C.¢ alkoxy groups, Ci.6
alkylamino groups, Cy.¢ alkylsulfonyl groups, haloC, ¢ alkyl groups, haloC,_¢ alkoxy groups,
haloC.¢ alkylsulfanyl groups, phenyl groups, phenoxy groups, heteroaryl groups (which may
be substituted by a C;_¢ alkyl group), and the formula -SO,NR’R'® (R9 and R'? are the same
or different, and each represent a hydrogen atom or a C;.¢ alkyl group)) or a heteroaryl group
or a bicyclic heteroaryl group (the each heteroaryl group may be substituted by 1 to 3
substituents selected from halogen atoms, C,.¢ alkyl groups, Cs_¢ cycloalkyl groups, Ci.6
alkoxy groups, cyano groups, C.¢ alkanoyl groups, and haloC;.¢ alkyl groups),

R* represents a Ci.¢ alkyl group (which may be substituted by 1 to 3 halogen atoms,
a Cy.¢ alkoxy group, a Cs.6 cycloalkyl group, or a phenyl group), a Cs.¢ cycloalkyl group, or a
phenyl group,

R and R® are the same or different, and each represent a hydrogen atom or a C.¢

alkyl group, and



k'-1 S 433 ( [MtH +) 0.995 condition A 249 9 or7 \ r ii )n"-:" Nr-i /
S 429([M+H],-) 1.008 condition A 250 9, ? ---Ny.,-,-" S 439([M/H .)

0 .800 condition A 251 9 A ,..H NI Thei 10-,/ Owpc,,-' S435 ( [MV
0.822 condition A [0136] The 11-1-NWR data of the foll owi ng
conmpounds |isted bel ow anong those shown in Tables 1-9 to 1-26 are
shown below. - 83 - Conpound 73 1H NWMR9(600 MHz, CHLOROFORMd) d ppm
0.96 (d, J=7.02 Hz, 3 H, 1.02 (d, J=6.61 Hz, 3 H, 2.12 - 2.30 (m 1

H, 3.84 - 3. 97A( A2, 3;3 thd A4 aR3he sdhel® dﬁﬂf@rer@ elﬂ)i,ea&nlsﬂresenéthggo&fﬁlla adHk) a
7.20- 7.27 (m 1H), 7.64- 7.74 (in, 1 H), - 8.50 (in, 3 H),

8. 97 (br. nrogeh atohn, foRded fet gtk ok v OIVRA(, @GQANIdﬂd Ampmaﬁmm@@endtoppm
0.92 (d, J=6.61 Hz, 3 H), 1.05 (d, J=7.02 Hz, 3 H), 2.19 -2.28 (m 1
H, 3.63 @dd, JEbe @8ypoend or p%lmnn&ekt)caHSa@@ptabm s@Vtherepf cpfylingdo ghing d,
J=16.51 Hz, 1 H), 7.28 - 7.31 (in, 1 H, 8.41 -8.48 (m 2 H), 8.68
(br. s., Whegeing 18 (s, 2 H) Conpound 93

R'isa hydrogen atom, a halogen atom, a C;.¢ alkoxy group, a haloCi.¢ alkyl group,
a cyano group, a heteroaryl group (which may be substituted by a C;. alkyl group), a Cy.6
alkyl group, a C;.¢ alkylamino group, or the formula CONR'R® (R7 and R® are the same or
different, and each represent a hydrogen atom or a C.s alkyl group),

R" is a hydrogen atom,

R’isa phenyl group (which may be substituted by 1 to 3 substituents selected from
halogen atoms, cyano groups, Ci.¢ alkyl groups, Cy.¢ alkoxy groups, Ci.¢ alkylamino groups,
C 1.6 alkylsulfonyl groups, haloCj.¢ alkyl groups, haloC;.¢ alkoxy groups, haloC
alkylsulfanyl groups, phenyl groups, phenoxy groups, heteroaryl groups (which may be
substituted by a Cy.¢ alkyl group), and the formula -SO,NR°R'® (R? and R'° are the same or
different, and each represent a hydrogen atom or a C.¢ alkyl group)) or a heteroaryl group
(which may be substituted by 1 to 3 substituents selected from halogen atoms, Ci. alkyl
groups, Cy_¢ alkoxy groups, cyano groups, and haloC;.¢ alkyl groups), and

R*is a Cy¢ alkyl group (which may be substituted by a Cs.¢ cycloalkyl group or a
phenyl group) or a phenyl group.

3. The compound or pharmaceutically acceptable salt thereof according to claim 1,
wherein R* is a Cy.¢ alkyl group which may be substituted by 1 to 3 halogen atoms.

4. The compound or pharmaceutically acceptable salt thereof according to claim 1 or 2,
wherein R* is a Cy.¢ alkyl group.

5. The compound or pharmaceutically acceptable salt thereof according to any one of
claims 1 to 4, wherein

R? is a hydrogen atom, and

R’ and R® are both a hydrogen atom.

6. The compound or pharmaceutically acceptable salt thereof according to claim 5,



1H NMR (600 MHz, CHLOROFORMrd) d ppm 0.90 (d, 1=7.02 Hz, 3 H), 1.01
(d, 1=7.02 Hz, 3 H), 2.12 -2.23 (m 1 H), 3.78 -3.83 (m 1 H), 3.84-
3.88 (m 1H, 3.90 (s, 3H, 4.03- 4.08(m 1H, 4.10 - 4.18 (m 2
H, 7.24 - 7.26 (m 1 H), 8.34 (s, 2 H, 8.41 - 8.47 (m 2 H), 9.09
br. s., 1 H Conpound 94 1H NMR (600 MHz, CHLOROFORM d) d ppm 0. 90
d, 1=6.61 Hz, 3 H), 1.01 (d, J=7.02 H=0 3 H), 1.25 (t, J=7.64 Hz, 3
Hy, 2.15 -2.24 (m 1 H), 2.61 (q, J=7.84 Hz, 2 H), 3.77 -3.84 (n, 1
H, 3.87 (ddmeill=10.94, 6.40 Hz, 1 H), 4.07 (dd,J=10.73, 9.50 Hz, 1
H, 4.10 - 4.17 (m 2 H), 7.23 -7.25 (m 1 H), 8.41 - 8.45 (m 2 H),
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(m 1 H, 873 - 8.7 Conpound 108 1H NVR (600 ,
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(in, 1 H, 2.69 (s, 3 H, 3.58 -3.68 (in, 1 H, 3.91 -4.00 H),

4.08 -4.16 (m R H)a halbgen atodh, a $4 6lkoxyHgrouy, afialoCr. 8Lky) group 29 1% aligr] group,
H), 8.05 (d, J=8. 1H, 815 - 8.22 (m 1 H, 8.29 - 8.35 (in,

1 H, 8. 68>raC867>2°16(aHi.‘/1$1 .and 76 - 8.80 (m 1 H), 8.83 - 8.87 (m 1
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(m 1H Corrpound 114 1H NMR ( CHLOROFORM- d) d ppm
4 - 0. Qhiras ted7,Mherdin RVlS-&ltté.dﬁ&lr(ﬂh&: p&lalﬂ))sltld_n 46- 1.53 (m 1 H),
9- 83(m2H),196-203(|n 1 H, 3.54 - 3.61 (in, 1 H),
0 - 4.8 (m The pgmpagndar phamnchumllychqptablr sig thegpof geegrding-p any opg of
g (g 3% a€8rﬁ§7 140 %w]hegengggy (%1%4@ A(X,r.lllgé3 f |a|51d %%mtro§n-}a%> gllaqq)AJ_Qre both
mpound 148 N{\/R (600 MHz, CHLOROFORMd) d ppm 1. 22 (s 3 H, 1.24
(s, 3 H, “ﬁ%e{‘ H, 3.60 (dd, J=9.1, 6.2 Hz, 1 H), 196 (dd,
J=9.9, 6.3yHz, n3 ofd of
4.45 (d, o 5%@'?"?@@? ot fhztd ?&5?&5&;% .aggeﬁza@e%glﬁét,greé’? Fperdd m. 2
, 8.50 (cRimdi1lds, whe®n(br. s., 1 H, 8.70- 8.73 (m 1 H) Conpound
152 1H NMR (600 Mz, CHLCRCFCRMd) d ppm0.11 -0.24 (in, 2 H, 0.49

-0.61 (m 2 H, Am%nmageﬁ&tc(m, 1 L 1.63 - 1.75 (in, 2 H, 3.94 -
4.04 (n, 2 H), 4.04 -, 4.10 H?414-420(|n 1H, 4.21
~4.29 (m 1 A?a@%AﬁémborlHQeﬁm aﬁllizandl H, 7.71 (dd, J=9.5, 1.7

Hz, 1 817 8. 27 1 , 8.48 , 1 , 8.74
(br. s.H? 111 ) E‘}ghsp‘%ﬁgamfgém or gé“mg%?t (6050 MHz, CH(LSC‘RG:O:DM d) d
1.12 Hz, 3 9 -
Eﬁm 3 90 El& d, le"g gom%mgd ::&pha%mgﬁeutl%}lé{f%ce&%lf]s(amheﬁejo'fécﬂ‘co Ad%lgf% a(ng]oaél'of
I(-|IZ ?1 11H)H) cla‘i’mg§ ag(‘fL 3 :’t';t%l(i R!aheljenl'b&3 is4- h@%roaérl éﬁ)uﬁag‘zvhr’leh 'fﬁaif bé: sglgstlﬁﬁed Qy—gtog’ao
(m 2 H), sﬁbs?ﬁlents&eﬁ&edi ﬁbm&al‘(@geﬁ:@lﬂﬁ@@ﬁﬁ aliod gﬂddeM%(cﬁﬂ@alMﬂ%;oups Cis
CHLOROFORMd) d ppm 0.98 (t, J=7.4 Hz, 3 H), 2 - 1.48 (m 2 H,
1.54- 1. 63lKaxy gloul, cydnodfeupk, 80s {lkgnogl g—ﬂ))upSBanZl&aldgllgzalk@hgronsl}l) 4.04

(d, J=16.5 Hz, 1 H, 4.20 - 4.28 (m 2 H), 7.23 -7.25 (m 1 H), 8.40-
12. The compound or pharmaceutically acceptable salt thereof according to any one of

claims 1 and 3 to 10, wherein R? is a pyridyl group (which may be substituted by 1 to 3
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R5 and R6 are the sanme or different, and each represent a hydrogen
atomor a Cl1,6 al kyl group, and - 89 - Al, A2, A3, and A4 are
the sanme or different, and each represent the formula CH or a
nitrogen atom provided that one or two of Al, A2, A3, and A4
represent a nitrogen atom 2. The conmpound or pharnmaceutically
acceptabl e salt thereof according to cl®@ m 1, wherein Rl is a
hydr ogen atom a hal ogen atom a C1,6 al koxy group, a hal oC 1-6 al kyl
group, a cyano QL@WRloréd efnez ﬁ)fzy (59)r21waoé lopih-PBY-PB-substi tuted by
a Cl,6 alkyl group), a al kyl group, 1,6 al kyl am no group, or
the for rrukt@ﬂﬁﬂ&ﬁ%ﬂ@l){oﬁ?mﬂlﬂmaﬂnﬂlﬂezothh@l-Bgtl}&emrmldeffer ent, and each
represent a hydrogen atomor a Cl,6 alkyl group), 121 is a hydrogen
at om R3 2-$(58)-ptieaydlogrmdpyrinaidine?r yheyoxsed -Gudisnt 2-wlhisudddzglidintleyl B
substituents selected from hal oHen at ons, cyano groups, C1,6 alkyl
groups, Ch-[4a(tidsejorgetbylpryridime2-gllagefaimideri no groups, CL.6 al kyl sul fonyl

, haloC _6 I
o Ky sul fany! gRadpblFenBii Eap ot Bhema by BURS TR 2paF sREy - (Bropan
db Cl, 6 al kyl dth
?p?lrjrgfa(%md%%;ﬁgé gge t%easarre o? d?/ffgrgwt[)) aﬁg eacﬁ
represent a hydse gpS"{E&@‘)?Jbean J@%B—QS—%M&VA yERQHRD Iy P -0RoiREd L6887 Y Ly1]-N-

group (which may e su tute y 1to substltuents sel ected from

hal ogen aipogclogedpydpyaldiyl-yDacupside,C1. 6 al koxy groups, cyano groups,
and hal oC 1.6 al kyl groups), and R4 is a C1-6 al kyl group

(whi ch may be s%@ﬂb-ﬁd(%&}bbvné B3 65-chlotapatitydingrydupoveimadagplediyl-yl]-N-
group) or phenyl roup 3. The conpound or pharnaceutical l'y

accept abl é4“§lélptopfz’%@¥1@03fl 258@id%i ng to claim |, wherein R4 is a CL. 6

comound of phiRESiE L ERICL O AT i R
claim1l Oly %]P,Wg;ﬁael_zq lﬁ%gaﬁufe C16 al kyl group. 5.The conpound or

phar maceutl c acce e salt thereof according to any one of

claims [to 4, V\Ne(%t_fﬁh[br%ridﬁl -Byhyd{@RRS-[AlSHT TIRshrépy EnexdRe-[ar e both a

hydr ogen atom he conpound or pharmaceutically accept abl e salt

t her eof acgedudiongtityd)petiaidin-3-yl]imidatblidinahel}ecatamide, is a hal ogen
atom a Cl.6 al kox%/qh?r oup, a haloC o al ké group, )é)yano roup, a
het eroaryl gr oup-@whicsepymdin-bel)SubER) ﬁtﬁﬁ@ lopgpyEmEHin-g- Mlsgﬂoup) a

Cl.6 al kyl_ group,_ _a Cl-6. al ky Iamr}) % p, or the fornmula CONR7R8 (R7
and R8 ar dUprerPyHe-groimiderelidiny -yliardamiden represent a hydrogen at om

phar macsut | cal | ) aspBy By ane T G SRS, ST R opbrili-GREPE ™
clains | Hlugro&x%t@l)gﬁﬁfﬁ—zy ]mndazolﬁmll gﬁ}a@eteﬁﬁﬂdggen atom a Cl_6

al koxy group, group, 14, al kyl group, or a C3.6
2 CL5 al Koty aroin a el oei P Tk za‘g?ﬁ?gﬁ”‘é?‘)%eﬂ;r‘%ﬁ@é?%ﬁ”s “or'
C3.5 cycl Qﬂa]hlkt)dhzcgndniﬂpyl}SN'[Mtrxfhnmﬂtdd)pyricﬁhéryrhlceamid@al |y acceptabl e
salt thereof according to any one of clains 1 to 7, wherein Rl is
attached in t he2pé¥R-bEsehlorenyrimiditgyDontsbbnkt Taeropieaylidwaatpidagofigin-1-
v one_ o AN HAE RS T R SV RBIEn atom or Al and A3 are. bot h
0 Lrogen atom, X T SoTReY S oBln AT er@r BSYhEAL LY REG R AR GiARN!

t her eof accordin y’one 0

ni trogen e};lpm[ﬁgﬁﬁggnéﬁ] ?n&lﬁtzhylll_afaaaﬁﬂfe”m a CH and A3 is the

formul a or a nitrogen a he compound or pharmaceutically
accept abI e sal t 2tfpsen(s- a}i‘cw&{:lyﬂ'@rffnﬁdlﬁm)‘y@BQ(KSb IcfhairdBoplylpnd 3 to 10,
wherein R3 is a heteroaryl group (which may be substituted by 1 to 3
subst i t uenixsinsiédzetitli@el trlr}mh:[41ahﬁgnenmaﬁlghpyrld@m26fl]a¢dtgm1dgr oups, C3.6

cycl oal kyl groups Cl4, al koxy groups, ano groups, Cl.6 al kanayl
{(SR) -3- (5 ethoxypyrimidin-2- yl)- 5 (18)-1-fluoropropyl]-2-oxoimidazolidin-1-

yl}-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide,



- 91 - substituents selected from hal ogen atons, Cl.6 al kyl groups,
C3_6 cycl oal kyl groups, Cl16 al koxy groups, cyano groups, Cl1_6

al kanoyl groups, and hal oCl 6 al kyl groups). 13. The conpound or
phai maceutically acceptable salt thereof according to any one of
claims 1 and 3 to 10, wherein R3 is a pyridyl group (which may be
substituted by 1 to 3 substituents seleted from hal ogen atons, Cl-6
al kyl groups, C3-6 cycloallcyl groups, and hal oCl_6 al kyl groups).

14. The conpoung.@LcyRRBHPRGSHdih oA} Y—{@%ep(ﬁ&h&(y?%ﬂndﬁﬂl@fyﬁoi [(18)-1-
according to claim i] wherein the conpound is selected fromthe group
consi st i ngludfopropyl]-2-oxoimidazolidin-1-yl}acetamide,

2-[(59) - 3-(5-net hoxypyrim di n-2-y1) - 2- oxo- 5- ( propan- 2- ypi m dazol i di n-
| -y11-N[4-(tri be(ércxhtmmwlld)rp%/-bfl)ﬁﬁ fHSR)- 9+(§aﬁ*etcmwmdm- -yD)-5-[(1S)-1-
2-[(59)-3-(5-ethyl pyrimdin-2-yl)-2-o0xo-5-(propan-2-yein dazolidin-|-
y1] - N44- (fhlprorvrqmrﬂo’ry@rqwr ﬁhdrruiﬂl}zc%rrl]uééet ani de,

ih[ ( (SfS 3 i ]:c3 | Elir g%ﬁ{?&g—é %%Hgg% ljl—géétﬂglmoagru%rdo i ¥| )”3 g)?'ozncr)ﬁ (zjcl)hndm-l %ﬁ]NN
N-(4-chl OE%ﬁ%gﬁoﬂleﬁwg)ﬁ‘“ﬁn{zgﬁﬁéetgmﬁ@ cMor opyri m di n-2-y1) - 2- oxo- 5-

pr opylim ace
2-[ (59) - 3- (5- chbay sy [‘)(f'S)CBu'fhnZZ YD oK B-Grifi ek th i Haaalidi-n- 1- y1 | -

-(4- ethyl pyridin-2-yl)aceta
2-[(5S) - 3—y{]ﬁnfdhﬂ@ﬂdﬁpyIyl}WQ#—ﬂy&egt&})ylﬁerDQ&)mmmHe m dazof din-1-yl1]-N
(trifluoromethyppyridin-2-yljacetam de,
2-[(5S)-3-(5-fl @dl(iﬁdxﬁl‘ﬁ(lﬁ)dmmnzl—yllﬁl%o&tbi Bﬂﬂw@pahylzlwmlﬂmﬁ?dazol i din-
| -yl kN4A4- (trifluoroneth ridin-2- %aceta
N- (4- cycl opEmBispTPin-bivh- -(ﬁgowpyrl@pgy ceteBd (pr opan- 2-y1) - 345-

LA T e T
dazol i din-{ ﬂXI%l })ﬁ:%r_ Z’u? gg; I)pyr|d|n2y|]acetamde

N (4- chloropyrr -{5-chl oropyri m di n-2-y1) - 2- oxo- 5- (
propan-2- ypim OdHl§3b 1d1ﬂ¢121 CEL(89)-3165-cthoxyPFrimidin-2-yl)-2-0xo0-5-(propan-2-
N- (4- chl or opyri glra(rlrl 2-yl)- 8] gmosso (y%r?ropan 2yy)1)- - (prop
(trr fl uorqﬂmhhlyi@lﬂw-lmmhemnﬂdg;l ] imdazolidi n- 1- y11 acet am de,
-[(5 §)-3 -(5_-cycl opropyl pyrim din-2-y1) - 2- 0X0-5

(pr opan- 2 yei mT\EI%i*zQ)'IClqupé’gQ 110} 2-y-4 468 3 telﬂmﬁb’bﬁr“r’@tﬂﬁyll'% phr2raon-frenap-
acet am de, (4-chl ar |d|n2y1) 2-1(5 5)-3

- (5-cycl opr %W‘W?lﬂ‘ﬁi‘dr age! ﬂﬁde’Z 0X0- 5 - (propanl-yl] acetanide,

24(5 S) -5 1(25) B fadibhiad. §rﬁ’3 UG midin-2-y1)-2-oxoimidazolidin-1-y1]-N-

m di n-2-yl)-2-0X
-N(4-cycl fl e,
2-[(55) - C{[@((Gﬁg(\pﬁ%gégﬂll yﬁdﬁ{ 23ﬁ j:a‘(éESt%%%i or opyr
m di n-2-y1) - 2- 0&‘1{(58)556[123)1@1@% AyH$HE-cyclopropylpyrimidin-2-yl)-2-oxoimidazolidin-1-
-N(4-chl oropyri di n-2-yl)acetam de,
2-[ (55) - 5-)1F Eaﬂ—(bdtuarw%‘,ﬂ;bd)pyﬁdin -2- yl]acetamide
-(5-chl oropyrimdin-2-yl)-2-oxo0i mdazolidi 1
-y11- N( 4- et hyl p%(Sdrhhorzpygrdrlaéé/ﬂ)a%n{@é) -2-0X0-5- propyl -3-[5-(trifluoromethyl)pyrimidin-2-

N- (4-chl 2- 5R)-5-[(1 5 1-fl 1] - 2- 3 -
(t $| ffuo?&’grﬁ%ﬁ{? 1}213‘}} #%zﬁreﬁanél 1 I)r m E:Igizol |)d| n- 1u3c/)lr lop;gg%/a]m deOXO

N- (4-chl 1)-5-[(1
S+ 15"t Puor wpr ot AR i ek ol sy 1) 5 L

N-(4-cycl C{H{fﬁﬂ)’dlﬂéfﬁ}'flﬂ)‘yﬂngddé)yl midalsHin-P-yi éeté}lrde
1-f1 uoropropyl] - 2-0xo0-3 - | uor onet hyl) pyrim di n- 2- yl]

i m dazol i di n- 1N-y51&h1@ﬁca1aeﬂh511@yndm 2-y1)-2 265 S)-BHRchbrdplylim$)in-2-yl)-2-0x0-5-
-fluoropropyl]-2-0x0-3 -(trifluoronethyl)pyrimdin-2- yl]
i mi dazol i diropylibaigazolidind4yl{acetamidgor onmet hyppyri di n- 2 yl] acetam de,
- { (5R)-3 - (5-ch|oropyr|md|n2y18 -[(1 5)-
2-{(5%)-2-0x0-5-(propan-2-yl)-3-[ 5-(propan-2- yloxy)pyr1m1d1n—2 -yl]imidazolidin-1-

yl1}-N-[4-(trifluoromethyl)pyridin-2-yl]acetamide,



N-(5-chloropyridin-2-y1)-2- {(5 S)-2-0x0-5 -propyl-3

45- (tritluoronethyl)pyrimdin-2- yl] nnidazolidin- 1-yl} acetarnide,
N- (5-chl or o- 6- et hyl pyridin-2-y1)-2- 1(5 S)-2-0x0-5 -propyl-3 -
(trifluoronmethyl)pyrimdin-2-yl] imdazolidin- 1 -yl} acetam de,
N-(5 -chloro-6-nethyl pyridin-2-yl1)-2-[(5 S)-3-(5-chl oropyr

m di n- 2-y1) - 2- oxo-5- propylim dazol i di41-yl | acet am de, 2-
{(5

S) - 2- 0x0- 5- ( pr OPABSE5Y LF)-Bdtan L PPasetoy 3Ky yI-BioRoizriydzbiidih dag PN
din- 1- yl } -N4-(trifluoronethyl)pyridin-2-yl]acetam de, - 94 -

2- R5S) - 5- [4- wmpuﬁémzyl)ait@}talﬁid@i et hoxypyri m di n-2-y1) - 2- oxoi m dazol i d
i n- 1y1] 1\1- (4-chloropyridin-2-yQacet am de,
2-R5S)-5-[(29) - %{1&5§h5-ic2§iputanw(25db -eptlomopprimid hyD2yorpimidasebidia ta

zol i di n-1- 4ch r|d|n yfl acet am de,
2- R5S) - 5- F{]%‘{\FBQ}P@HYT 9% %ﬂc?%m’élﬁhoxypyn m di n- 2- y1) - 2- oxohni dazol i d

| - A- N( 4- I I
2 1(59) - 51 ( 29) “Dae ae By 2 S B RS iRt proimidspoliding 11N
azol di n- kt cydidmdbyifrened OBEQRligy hhai n- 2-yflacetam de. 15. A
phar maceuti cal corposition conprising, as an active ingredient, the

conmpound or phann@sesi(2sabhiin- 268 BRI SbY@oriap prieidrof- ymaﬁdodhlﬂ@zoulamany
one of claims 1 to 14. 16. An agent for preventing or treating

di seases of]-N¢hiydqpnoeipyaidinAl-yhedetrenitis di sease, cognitive inpairment,
denentia, anxiety disorders, depression, drug dependence, spasm
trenor, pabn, PAmkpmESPISAlGoRPAsEON gARRIHINgRS Aeichig mekegisat dercoyippynd or

%f?%dﬁéna?ﬁ@é%a%iv%%%?{ Il tfefg eGP RInE f s ouR g R a0 19
phar mace Ut1 5 ¢ al ! Xn %geqq? Por%pévgnt%r@ or trtegt%{geageage% 4 Ecqflﬁgh}eglaﬁﬂﬁhggx%r’leiisease,

clainms 1 to
cogmtwe impairment, dementia, anxiety disorders, depression, drug dependence, spasm,

tremor, pain, Parkinson’s disease, attention deficit hyperactivity disorder, bipolar disorder,
eating disorder, or sleep disorders, which comprises, as an active ingredient, the compound or

pharmaceutically acceptable salt thereof according to any one of claims 1 to 14.



