DESCRI PTION Title of Invention PRODRUG OF TRI AZOLONE COVPOUND Techni cal
Field 5[0001] The present invention relates to a prodrug of a triazol one
conpound wo 2a11phsrmaceut i cal |y acceptabl e salt thereof whirgmoisosseful as a
pharmaceutical, and a therapeutic or prophylactic agent containing the sane
as an effective ingredient, for a disease caused by thronbus formation.
Background Art 10[ 0002] Wen a bl ood vessel is ruptured, the body

i mredi ately produces thronbin to avoid bl eeding to death. On the other

hand, an excess amount of thronbi PEYERABIAONe to an i nfl ammatory reaction
or the |ikegife?rdavBgggnvessel causes thronbosis, |eading to inpairment of
i nportant organ ffunctl ons. Therefore, for therapy or prophyl axis of

t hr onbosi s, PRABRIKs HDTRIAZIONE COMPRORNBeparin or warfarin, which
inhibits thﬁggﬂhﬂap@@gucti on or directly inhibits the thronbin activity,

has been used as an anticoagul ant for a long tinme. However, the degree of
medi Gal sat [6¢GIdt The presdnt titmesndicolr iedates $o agrrodmigestsatridaoltngbompodnd esear ch
and devel opnent op_novel .anticoaqul ants, havin xcel L ent dose;response

el at i onshi gt & BhaliGuERss SRk sat S ARl h o W5HH | 674

admi ni st er eghairsaceavichkiang gpthiesapeatiororgprgphilakctis agket cdindlg MHeesamee hani sns
of bl ood coa?ul at.Jon have heen {:Ii vided into t&'ng "i]ntr' nsLc coagul ation
pat hway", wA? @R STECHNP (RSHCEL iy 10 & FHEITCHRUSE PETIMSYS IrBREIOT: due to

cont act witma@k%agﬁmin@ky charged substance, and the 25 "extrinsic

coagul ati on t " which is activated b issue factaor (TF) and factor
Vi 10rvIT . 9902l dVhn 2 'b‘f’Oée‘{FéP%lp}Feﬁ‘iPtB’fedg e s gnmegatelyt prassices

coagul at i onpABIA Yo K38 PBRBIFIIGES AR, t OrbBiel STREF haMH, a3 S&Rsd Brmloint
specifically expressed in the pathological condition, Therefore, it has
been t houghtf ttheembisnpeeditssdt dug to nan Brtlammaderyc seasiiont porihe dékorinve | a 30
whi ch is pogiti t u i ext st l: 2t at hway
are useful ggﬁlta g‘?g\béfesgéli ?:gg%(i/ gﬁ"f&%@g}ﬁ’ypgi‘?ﬁ‘% %é%@éi%é}ﬁgfggela?ggﬁggused by
t hrombus f opngan Sinctipneh dderefponbiesi herapynhat aropindasist of tlejombasagud at i on
pat y is i R . XQP*R! 6 > OfF

i nhp\g?t bl oélg‘%g{ob\égﬂ?’g%‘?‘%"ﬁ ?%ccht grgr}%\lﬁlgg?ﬁ ncl uﬁ‘zargﬁrﬁ“ i ﬁ%hnggﬁ]?&grﬁ%%‘h%\%u ves
(see Non- papesducbooumedireddly iahitdisnthedtrombin wetivityebaPdtemtusbdcasnamt 1),

N sul f onyl di ' [ ' seg P t n . . .
6-[[(allyl) 8&@?‘%&&%&%&%&’%@% 2-‘61831‘%%%?&?%%%%%&55 ‘éé‘rhucgéf‘i‘t\‘/sef%"tt"snee
Pat ent Docunwtlt tlikse alvdgphenyt gégassmel ydbighy and wesearske @anBateseiofoentnent s 4

and 5). Further, tri azollor%e Her.i vatives é ee Pat ent Doicutme t. 6), 1Whi ch are
the active O8KE:PRUSHENBYS %Vlasoﬁ%cagsn ?‘°§‘?féesé’r°8§%ﬁf’ai‘r?\‘)gl?ﬁpﬁoﬁ, °df e
knowo. [ 0004{sk Hofvéatorrapey\wando thao uskds bar erdllys ulifigisested Wis momeesed to

their 10 inhibi tar acti v'ht agai nst bl ood coagul ation factor VIIa,
ant i coagul aRPTS¥Ed e &laba é%aéﬁti c action agai nst thronbosis, and the |ike.

For triazol ppg3emheahtyemisthy of ool NayaguRARM hdfe BbepIdpdldeliihyo wion or al
adm ni stration has been consi dered necessary. . . .. -
“intrinsic coagulation pathway”, which is initiated by activation of factor
XII (FXII) due to contact with a negatively charged substance, and the
25 “extrinsic coagulation pathway”, which is activated by tissue factor (TF)
and factor VII (FVII). In the case of development of thrombosis, the
extrinsic coagulation pathway has been suggested to be important since TF
is specifically expressed in the pathological condition. Therefore, it has
been thought that compounds that inhibit blood coagulation factor VIla
30 which is positioned furthest upstream in the extrinsic coagulation pathway
are useful as therapeutic and/or prophylactic agents for diseases caused by

thrombus formation, such as thrombosis in which the extrinsic coagulation

pathway is involved.
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25Summary of Invention Technical Problem[0007] The present invention ains
to provide a prod%g derivatjve of triazol one compa

un i ch has
excel | ent sel ect i FQOMIMeRAMRIEy of suehiconpoyads dhatppg iRyt @MF%&%‘%@P?%M or

Vila, and arpiigf Vareicle®! hiAa6eRRbEI&PPAlVes! (B8 Rn-pABACDoBBMegX CEl | ENt
oral absorbability, and a therapeutic and/or prophylactic agent using them

for a diseadd emiduw werivatizapusee of#ent dAocwserk ilon Noutoayldpeptados8] The

present i ”V§%9£§vés”t ensi velestudi ed sglytions of Dtofagmegpove- descyyi bed
probl ens and succeeded in SYnthesizing novel prodru erivatives o?’

tri afol one 6difdlyhpxyhaethydnmpptiral ¢rasP sparkorriinddamider udlerivativemd (déscover ed
t hat these

e
conpl eti ng the Spr eFerther, nviendlona derivatives (see Patent Document 6), which are
the active constituents of the prodrugs of the present invention, are known.
[0004] However, known compounds are insufficient with respect to their
10 inhibitory activity against blood coagulation factor VIIa, anticoagulant
action, therapeutic action against thrombosis, and the like. For triazolone
derivatives, further improvement of absorbability upon oral administration
has been considered necessary.
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25 Summary of Invention
Technical Problem
[0007] The present invention aims to provide a prodrug derivative of a
triazolone compound which has excellent selective inhibitory activity
against blood coagulation factor VIla, and a pharmaceutically acceptable
30 salt thereof, which has excellent oral absorbability, and a therapeutic and/or
prophylactic agent using them for va disease caused by thrombus formation.
Solution to Problem

[0008] The present inventors intensively studied solutions of the



[0009] That is, the present invention relates to <1> a conpound represented
by the following Formula (1) or a pharmaceutically acceptable salt thereof:
N N NR3 woe(i1y14bid7 10wherein Rl represents phenyl opti egcalipyisudsid t ut ed
by one to three Cl1-C6 al kyl groups, G -C6 al koxy or C2-C6 al kenyl oxy;

R2 .represents a hydrogen atom C1-C6 al kyl carbonyl or pyridyl carbonyl; R3
and R4 each independently represent a hydrogen atomor C -C6 15al kyl ;

A represents_a single bond, an oxygen ato a grouyp represented by Formul a
(11): 0 *102boy§-ysqeipagy problems and sugpeqdedn IRSYRHIFSIBNG Wl nRIOFEMent | y
represent aJB}daQe&Ne AP cEhpSond kWing aNghriiduRREnehi&B R rdchiel Ng to
carbonyl and to R5, respectively, in Formula (1), or_a groug_ represented by
Formul a (11 epd dscqrered *tb%'q phe)se compounds show improved absorbabil

1ty upon
oral administration, that is, improved bioavailability of the active
5 constituent, thereby completing the present invention.
[0009] That is, the present invention relates to
<1> a compound represented by the following Formula (I) or é

pharmaceutically acceptable salt thereof:
N, /

>\»N

© T
»—0-C-0" “A—R®
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N
P! |
N
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R\n/N\ F
O NHy ~g N N

10 wherein R' represents phenyl optionally substituted by one to three

C;-Cs alkyl groups, C;-C¢ alkoxy or C,-Cg alkenyloxy;

R? represents a hydrogen atom, C;-C¢ alkylcarbonyl or

pyridylcarbonyl;
R? and R* each independently represent a hydrogen atom or C;-Cg¢
15 alkyl;
A represents a single bond, an oxygen atom, a group represented by
Formula (II):
O
o
)
R& Rb
wherein R* and R® each independently represent a hydrogen atom
20 or C;-Cg¢ alkyl, and *1 and *2 mean linking to carbonyl and to R’

respectively, in Formula (I),
or a group represented by Formula (III):

R¢ Rf

N

R¢ Rd

wherein R®, R%, R® and Rfeach independently represent a hydrogen

25 atom or C;-Cg alkyl, and *1 and *2 have the same meanings as described



RC Rd wherein Re, Rd, Re and Reach independently represent
a hydrogen 25atomor Cl-C6 al kyl, and *1 and *2 have the sane neani ngs as
descri bedwoabnoyms74and R5 represents C -C6 al kyl ecTtGB0080ayal oal kyl ,
and Cl-C6 al kyl or C3-C8 cycloalkyl in R5 is optionally substituted by one
to three identical or different substituents selected fromthe group of
substituents consisting of a 5hal ogen atom Cl1-C6 al kyl and C -C6 al koxy.
<2> the conpound or_ the pharmaceutically acceptable salt thereof according
to <I> wheRBPKERING s phenyl, 4-tolyl, 2,2-dimethyl-I-propyl oxy,

2, 2-di met hyl - 1- butpyl %Yes‘éhtssz6h¥1|k?r?'oli’r@gﬂét@wf/@l‘d’eﬂkyl, and3e,; djealkprppund or
the pharmaceutically acceptable salf thereog Qaccording to <l >, "wherein R2
i s a hydrogén-Gt shsloabet yr Rorismptignally| ssstibriod by<ope tohdiree igraviied! 6F t he
phar maceut i r{H . i and
Ra are cach | adnoRO Sﬁ%‘%%géﬁﬁﬁﬁ%ﬁ%ﬁétﬁfﬂgaé&gﬁtiﬁ?*g%éfé%é‘% o
compdund or belageptrdomaatd elklyl gndéaept alkloaysal t t hereof according to <I>,

wherein R5 i_5. G pti o I i1 X or, ohexyl
optionally ggstqlggtcghﬁ%)bmg Ral gg%nglé%g?nasctgp{lgf%ﬁﬂyP?c@émghéaléortr}ﬁ%é% or the
phar maceut i aatdrdimg ceptl abmdieseint Rt kepkafyladaohydi B-tonethyl-1whepgloxyRa, Rb,

Re, Rd, Re Rf are .each.independent 20a hydrogen atom or nethyl; <7>
t he conpouné?%fmpﬁ@‘ygﬂés?g&% ?Igg'lrlilvﬂﬁt%éfbrpgsﬁ%l%ﬁit t hereof according to
<1>, wher ei R3Rl ithé- icolmpouptieny! tRe 2pRarmideyticdHpr apsdpeable salt thereof
2, 2-di met hyl - 1- hut yl oxy ar 2-net hyl - 2-propenyl oxy; 25R2 is a hydrogen atom
acetyl or 4-35995%H§,§/c§? bonyl: W erl%‘ a%ﬂ R4 a?ehgg\é?gqnndéfﬁé‘hdeﬁ‘i tgl agﬁydrogen
atom net hyl4-pyri@floyibonRh is Cl-C6 al kyl optionally substituted by methoxy,
or cycl ohexyl op&}i onal Iy suybstituted by a hal ogen atom or nethyl;
A is a singl¥4”bdhe, caRMIkPEerTathim PhaimasERliFely edeifPieblpy sabFdhersPA (11)
or a group LepRNENtekBY WRERH R3(4dd R* ARdefA iddRpeMeontfda IRRIBPEL RE are
each independently a hydrogen at om or

atom, methyl or ethyl;

15 <5> the compound or the pharmaceutically acceptable salt thereof
according to <1>, wherein R’ is C;-Cg alkyl optionally substituted by
methoxy, or cyclohexyl optionally substituted by a halogen atom or methyl;
<6> the compound or the pharmaceutically acceptable salt thereof
according to <1>, wherein R?, R®, R®, R%, R® and R' are each independently

20 a hydrogen atom or methyl; .
<7> the compound or the pharmaceutically acceptable salt thereof
according to <1>, wherein

R! is 4-tolyl, phenyl, 2,2-dimethyl-1-propyloxy,
2,2-dimethyl-1-butyloxy or 2-methyl-2-propenyloxy;

25 R? is a hydrogen atom, acetyl or 4-pyridylcarbonyl;

R? and R* are each independently a hydrogen atom, methyl or ethyl,;

R’ is C;-Cg alkyl optionally substituted by methoxy, or cyclohexyl
optionally substituted by a halogen atom or methyl;

A is a single bond, an oxygen atom, a group represented by

30 Formula (II) or a group represented by Formula (III); and

R% R RS RY, R® and Rf are each independently a hydrogen atom or
methyl;

<8> the compound or the pharmaceutically acceptable salt thereof



met hyl ; <8> the conpound or the pharmaceutically acceptable salt thereof
accor di ngt o<1>, wher ei nt heconpoundi s( 1)

3- met hoxWetRoXsSA72- di et hyl propi oni c acid 5- PCT/JP2011/061919
{(R) 44- (am no[ benzoyl i m no] net hyl ) phenyl am nol142-fl uor o- 3- (2- hydro
xyet hoxy) - 5- met hoxyphenyl | met hyl } -2-pyrimdin-2-y1-2H [1,2,4]triazol-3- 5
yl oxymet hyl ester, (2) 2,2-dinethyl mal onic acid 5- {(R) (4-
{am no( 2, 2-di net.hyl pro oxycar onyI t hyl } phen o .

)- [ 2-f1 uor 02§58 ’i{%/dr og‘i/et ho%;g/) 5- éyphéﬁ?l ] rré’PﬁW d: 2-gsri mdn- 2-
y1(2H4{1(2) 4]3Lm|ea7dadyn,?etyd[)@9cyrgaatméthgs%repldmbutylh eslter (;%) car borngegd aci d
1-(5 R m no enzoy t phenyl am -

[ 2-f1 uor o- 3- ({zC THIGKERZRY wngl%%ﬁmﬁpbﬁwéﬁm%%@u?m 3-(2-hydro

- 2-pyrinidi 8'(}1\63( 1m[eah03<yf)héﬁy1?ﬁle{h E‘Z\l%%bﬁ)i@{nhyjyl% $1,20y6lighaxy) ester,
(4) 4-pyri d| necar lic acid g am no [ benzoyl i m nol met hyl }
pheny! ani no. @(}(xge t hoxy ester, 2,2-dimethylmalonic

d hyl |
ety l) 2P RO PRI metn P b Y Bronk "1‘*&%%&%% Mot L d 15
5- L (lR) 43 (2)a{8eﬁlw3ole$+ﬁa stfdth@xx) Smimhh@mlmwh e}thyk} 2{parmmmiu[122 2-di m

t 1
?ZHglPrZ?gf?&?gz&gfpg 4)JFPOX et %@Q esteilly ?%;rng)){r@{l Xs]tlar g#;laér%pl oni c
?gi d 5- [(R)1 (5 SGK)Qeébéwmq{bemmwmmoﬂmaﬂm}Iﬂmwﬂmmr)*{éﬂ&ﬂl@ro-%@ -Hyam no
LAl T oy c SFOOHRRORORS IR R YRSRER et W a3 meeidin3-yiyPHshl - lisioga!

HA1, 2, 4] tri aiqlleﬁy)ythxyrmtdrylcyfem}mxm(E}.teqycd@h@cpmdﬁﬁbmx&he aeidl 5-

A E&%&éé&?@?ﬁﬁ%@%&% Ry RS o TR - ST et 22y 1 21t
, 2, 4] tri azodln&thy@x%pﬁahpwxmmxy)cﬁb Zindideh-Teg1nyH Imgﬁlaa@l -8-y3p 5- {

§R%2(?| S SRR T g eeasersan L reIgel ) ety v

—

i6riagich
yl-24[1, 2, 61 R?igo(iz - S b ARGt - fRDEEYS - ﬁﬁé@ﬁ@@%ﬁéh S(f46{am1(n%p Qadlhpm c

acid 145- am no £!4 net hyl benzoyl i m_no rret hi/] am no) -

[2-fluor o- stmpmwwbmﬁ Wn‘?ﬂmﬁébh]c}PPEﬁ)élﬁW]l ¢y Dyrinidin-2-y1

- 2-pyrim di m@:-p1> driakdi- 335qu§1}15{}1(qu0| 3-yl oxy) etdpy! ester 6
(1R 2R) - 2-net hy ¢ycl ohexyl “ester 2, 2-di et hyl mal oni ¢ acid 5- j(R)-(4-

am no( 2, 2- d|3n@t3ﬂ5ﬂxﬁr%écﬁ<lm?z§hﬂ®mlpmcno) met hyl | phenyl ani no aci

1l o [ 100 TR SRt o Pl QS RGN pRER VI (- rr bl Beth T

car @éhi ¢ aciy 1h)45xy0[a(rb&)n3(1¢nlr{0]mnthod}pb@ndaylﬁn@mmljlyﬂé{mpyﬂmldm -2-yl-2
h |
et hoxy L 2ot A e methyl ester,  (7) L cyclohexane » cgrboxylie, acid, o
-yl oxy) et hyl5- ﬁRt)f{B (QFaeelexmhy)t}buz )ﬂuoes{Semetl(o]z@pheayll}c(m fanainiofl2,2- c(ﬁ'n '
R) - ( 4-
5 et noxy Rt S 9GS o h ViR A BB RE Y ATy e b -4y Bty o5y

3 yI oxy) et hyH-[as2,8itriaz8l-2S)leRyhkthyl ooascérphegxyl 2e$ﬂemcth(yha}ﬂdha¢ berid acid

10rBky et hory ) o W HOE b yrTSiE wyr o s PO TRirA T ey SRR | ool

- 3-yl oxy)prq;[ylﬂ@@beg (zwciedsbeyeyho;e;s)tﬂinetha@pmwb]wtﬁyl?cwylnﬁﬁm DR - (4- {

b henyl fl 3
ir oxyet hoxy 1 BHTL LB liratatt y OO RAEYL oo, ok b 25(pt. Bvehrbonif cicizo
- 3-yl oxy) pr apysl- { @t er- {aﬁlmﬁ[a.%néﬂhly%eqlzsyﬁhﬁﬂ@yfﬂéth%}tpﬁenyl(a&ﬁho)lﬁz fluor

2, 2-di met hyl nal onlc aC|d %
[2 2-di net h§’r3p‘|( N7 ](IWI{?VPY}]H}ﬂsb}ﬁg}r%nwﬁ@ndm 2-yl1-2H-[1,

I 25 2-
e £y g PSSP by e i
2, 2- di net hyﬂs‘?ariﬁnﬁfélé(bma opic 5- {(R)- acid
a
) -
y
a

n(
[ 2-f
1- 2H4
cid

5! PRI T AT P,

2, 4)1[2t fheario- 33«(2/+}mdywe>tduly¢xsésimethemxpmyl]mtualr} 2-py7imidswmadi COtI ni c



2-(3- {(R-(4- { am no [benzoylim no] nethyl} phenylam no)-[5-(2 , 2-di net hyl
25 propionyl oxynmet hoxy)-1-pyrimdin-2-y1-1H[1, 2,4]triazol -3-yl]nethyl }
-2-f | uorwe2enebxyphenoxy) et hyl ester or (18) 2, 2-di mechybrmalionve aci d 5-
{(R-(4- { am no [ 2, 2-di et hyl but oxycar bonyl i m no] net hyl } phenyl am no) -

[ 2-fluoro-3 -(2-hydroxyet hoxy) - 5-net hoxyphenyl ] net hy11-2-pyri m di n-2-y1l
-2H41, 2, 41tri azol - 3-yl oxynet hyl ester 2, 2-di net hyl propyl ester; 30<9> the
conmpound or the pharmaceutically acceptable salt thereof

accor di ngt o¥h‘3,l'hﬁle?-é4i]maf¥@é‘érrﬂ@efﬁme§}€}il) ester 2,2-dimethylpropyl ester, (11)

3- met hoxymetheeni. 2- di met hyl propi oni caci d acid

5-1(R) 14- (am noh&eanzoyl i m no] met hyl ) phenyl am noH2-f | uor o- 3- (2- hydro
xyet hoxy) - 51ret HEyheapitotbenapylimino fpeihyil henylamingp[ 2 fiugrodd(2ibyz ol - 3-

| t hyl - v divne hi i d243- ] am
Y] Oy et ot Rl AN ARG RO S pap RS (Pt aferbr®
2- di et hyl prdylenyktwy meestexy XR)-1pypethplbityd 2- gster] HAQL2), 4panbpaiol -a8id/l ] 5

t hyl} - 2- f - ) et h 2- et ' id 5-
(R a7 (3 L LR P B0 e 5 Bfen’ BT PP A R
[ g 2-dim S't szwe?m%e?gmgm%xypﬁenp]]n%m&:}-2—ppﬁ£ﬁri§i}ramyleﬂmve{ﬂ m;n]?friazol
- Z- rrmadins 2s - , oL - o- (0] ne es , .
et hoxy- 2. 2 aITEORTY ST LAS T AaoistyFIoRFRY Sotel tF) chrbonie acid
Ly oxyear o oL T e e e 3y 1- 2
Ha1,18 41 tri amxeﬁzwa-xiihﬁw%é&%ﬁfne%%? ay 'aﬂﬂexicw@z{%a2»éﬁy'm- {
am no [ benzoykidiypldmil hylesterpPhesydlaneng) 4%skérior ¢148 - Cdrdthic  acid
dr oxyet hoxy) - 5- net hoxyphenyl ] met hyl. } -2-pyrimdin-2-y1-2H [1,2 4]triazol
15- 32yl oxy) ér@pWR)e@rg@mWiPWWmégl@?thd s Rhegylaminodi [ REiusrPmd(giive aci d
5- { (R)-(4drc{)@&my{)25-%fegﬁ<§sf§é{mﬁl;gﬂhf&h{ﬁ%m ;Ji_figﬂimdlglylr@qf[ﬁrlz,l]triazol

phenyl am no)- [2-fludro - roxyet ox?;
- met hoxyphe erspRyoPYl 2- pyasiati di ntransy2-fluesgicyrlahexsilazolestery| ox it hyl
estqr 2, 2-dhne I ter; <10>(1)3 -nethoxynethoxy-2, 2 :

i rict hyl prgb@fgﬁ?{{’:@gﬁ’?ﬂ?B? " (R) 44- (ani no o "f‘”d

[ benzoyl i nmi Aef{(Ret(Hy{dopimebd,Radi ptopaxysathonybinipdimethyl} phenylamino

cyet o)) TN o S A A g 21
- met hoxy- 2 yR2Hi-pieR ihlirpzopideyliosguiethyd- [ (Byter[3 ethyl  ester,  (16)
2591 al 1 y1 oA BERF BB et hyl ) phenyl am noymet hyl] -2- pyr i m A - y1- 2
H E202, 4] t r 5afq®)-(3- fdminp(BL himeeliipromux yaarboayhiatiaujmetyl pphengtypiialbl e sal t
thereof; )-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester isopropyl ester, (17) isonicotinic
acid |
2-(3-{(R)-(4-{amino[benzoylimino]methyl}phenylamino)-[5-(2,2-dimethyl
25 propionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-ylJmethyl } -2-f
luoro-5-methoxyphenoxy)ethyl ester or (18) 2,2-dimethylmalonic. acid
5-{(R)-(4-{amino[2,2-dimethylbutoxycarbonylimino]methyl}phenylamino)-
[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl
-2H-[1,2,4]triazol-3-yloxymethyl ester 2,2-dimethylpropyl ester; '

30 <9> the compound or the pharmaceutically acceptable salt thereof
according to <1>, wherein the compound is (1)
3-methoxymethoxy-2,2-dimethylpropionic acid

5-{(R)-[4-(amino [benzoylimino]me_thyl)phenylamino]-[2-ﬂuoro—3-(2-hydro



<12> the conmpound or the pharnmaceutically acceptable salt thereof according
to <1>, wherein the conmpound is (51) acetic acid 30 243- (R)-(4- {am no

[ 2- met hylwbl2giomymar bonyl i m no] nethyl } phenyl am no) - PCT/JP2011/061919

[ 5- (1- et hyl propoxycar bonyl oxymet hoxy) - 1-pyri mdin-2-y1-1H [1,2,4]triaz

ol -3-yl ] met hy1l- 2-f | uor o- 5- net hoxyphenoxy) et hyl ester, (52) acetic acid 2-
{3- KR)-(4- {am no [2-nethylallyl oxycarbonylimno]nethyl } phenylam no)

- (5-1sopropoxycar bonyl oxynet hoxy-1-pyrimdin-2-y1-1H [1,2,4]triazol-3-y

1) net hyl] - ztyfsméafarﬁsmﬁ‘f&%W%ﬂd@ﬁﬁn}l}-@raymmééltne?v,yl( 1 Zetltiiazalcid 2-

{3-[(R - (4 yio:ath&gyl 2- met bydeal |yl oxpgar b%ﬁ-%%iﬂﬁk@@iwg}ighe”y | 345 o)
- (5-i sopropoxycar bonyl oxynet hoxy- 1-pyrim di n-2-y1l-1H [}1, ,4)]triazol-3-y 5
pnet hy1] - 2- eréo{GK)ac emang[prezmilimined mythyd splanylamuio) dSeidr-metleay-2- ( 3-
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2-f 1 uoro- 5- o] h h t : et ' 2153 -(4 -
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r opoxycar borytadimet hoxy<1>,pywhaiedn n-they lcomppurdl, 25 4)(5t) i agefic 3 acydnet hyl
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sal t t her eof[%atetidilpgpoayearpoopmxymetioxyt)el pymidait2sylal HHérapEukizc and/ or
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Pherapeut | ¢ by arelRaymy BT S e R Bl aF RS Tt e ompou Rt el
phar maceut i a{3-y(ReClke pimi o2 aatthytdiBilenfcaabenylithivg |inethyl} phenylamino)



20any one of <1> to <12>; <15> the therapeutic and/ or prophylactic agent
according to <14>, wherein the disease caused by thronbus formation is

t hr onbosi WO 2d6¢¥5T4&i n t hr onbosi s, pul nonary enbol i sm c@CEFPAIDEPHY cti on,
nyocardi al infarction, acute coronary syndrone, vascul ar restenosis,

di ssem nat ed i ntravascul ar 25coagul ati on syndrone or a nalignant tunor; and
<16> the therapeutic and/or prophylactic agent according to <14> wherein

t he di sease used thronb s for n is t e vej

e onbosr e, -CarBreRY b AL R e Rky ey Rridiecs o Ay bt ido S #ar ot i on,

ggute clor On&frﬂetﬁy%dl-(ﬂﬂbro-\ﬁaﬁl@tﬂcﬁ{ hEﬁ?)le)F}Qth OlestlrsSqIBRat gekticnt r@g@s?ul ﬁr
coagul atign_ s y admnisterin e conpound of the

pr esent invgnﬁ i&e -2 Bing, %}Sé{ a?{ﬁ ’EYFé‘r?‘Eﬂq “’égfwﬁg BRRRY(#RIOwhi ch

has an exceL ﬁ&bpkd}iﬂx@khﬂfoﬁy?&i}‘n@é}h lﬂﬁ*n&h@iﬁdz%@ﬁl {ﬁtzhﬂ'ﬂniﬁﬂlﬁ& VIla

and anti coagul an action, reaches a eve ficient for expression of its
phar Pacol ogikagthudt3-Shero-5-methoxypheesnriethylhe cswinoldd) of agdhie prasibnt

i nvention i S Leg@ r
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t hr onbosi s, yhubnmmayb@mioxymmhoc@aelbpmlmldamazfythldfr[lﬂyﬁ]@anmlaa -yilmiar ct i Ion
acute coron b . sis m n i ntrayascul ar
coagul at i onﬁxa%g% ?(;E?Jrgﬁgﬁ%gbﬁéﬁgﬁéﬁﬁﬁgo %q%gt W %én |9:t hr &ifbot i ¢
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_ ur a Qrte Stances, a\ﬁh ng an
A D D i e B e mashal e WAL T I S
suppr essi onnthyigt 2$hmsod < -mlethaxyphenoxy)edryds sestar, of (56Yyal cgrbanic t webd S.
Therefore, th und o sent inveni.ion havin cel | ent

Thh bi tory Setdn T aTRe it ael Baueubary i ralrony Doy ERiearll ar so
as a therapeumu@roamamydpmmw;a@ts@nageﬂypﬁemrylpﬂthgl}amipytruﬂmm-zaylﬂ t he
|Ike(|\/B.ttI% ﬁB%tln il Regul ati o ene y tissue_factor
cyt opl asni ¢ 3% ]Er?agzﬁ 1 YIIQXY leesfx?é& glluﬁé gﬂ?et}d @;')‘YISB“}CB@'J) X Ji ang
et gls., Forggétion of tissue factor-factor VIl a fact or Xa conpl ex ag[(prmt es
cel | ul ar SI nal |&8 and 20 m gration of human breast cancer cells, Thr onb

Haenost , -@s{amino[ Langthyladly laxy caghenstl imigal mpghyd i phanyd ?fBH)Q) VI asuk
GP. Root e ViESs.- @ a%eroﬁq 1 Brmpdh%tﬁoyy%mb&ﬁéyﬁmfeéﬁ;x%11f Glipfiai-281inhi bitors

bl ock angi ogjanem s and’ tunor rough nonhénostati ¢ nechani sm
Cancer Resedfth2.4]xio®)-363{] (}Jhmg?rﬂaewﬁ methOXYPhCHOXY)ethyl ester, (58)

carbonic acid
20 5-{(R)-(4-{amino-[2-ethoxycarbonylimino]methyl} phenylamino)-[2-fluoro-
3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4
Jtriazol-3-yloxymethy!l ester 2-fluoro-1,1-dimethylethyl ester, (59) carbonic
acid
5-{(R)-(4-{amino-[2-propoxycarbonylimino]methyl}phenylamino)-[2-fluor
25 0-3 -(i-hydroxyethoxy)-5-methoxyphenyl]methyl} -2-pyrimidin-2-yl-2 H-[1,
2,4]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (60)
carbonic acid
5-{(R)-(4-{amino-[2-butoxycarbonylimino]methyl} phenylamino)-[2-fluoro-
3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2 H-[1,2,4
30 Jtriazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (61) acetic
acid
2-(3-{(R)-(4-{amino[ethoxycarbonylimino]methyl}phenylamino)-[5-(2-fluo
ro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2 H-[1,2,4]tri



25Effects of Invention [0012] The conmpound of the present invention shows
excel l ent bioavailability upon its oral adm nistration, and has an

excel | entwebiionsaff suppressi on of bl ood coagul ati on. Fecthezei1/ndiois safer
and has appropriate physicochem cal stability, so that the conpound of the
present invention is wuseful as a pharnaceutical, especially as a

t herapeutic and/ or prophylactic agent for diseases caused by thronbus
formation. Brief Description of the Fig.. 1is a

i 0013
di agr am showzalg3tHéng 2" &u9r&y5amti%g¥¥@§%§xwtb@r ﬁgtﬁﬁ @tgh@ceamﬁd of
Exanpl e 20. 3.(3-{(R)-f- Qam?nd E@&y@w&ﬂyﬁhﬁ%pﬁeﬁpamﬁ%&mﬁo; y.(dififraction

pattern of the npoun ram show ng

t he powder RXredyl ﬂlﬂmﬁ?@é@m@ﬁy?ﬁgg@@ylﬁxwmem@yaolrrpasunud@ﬂﬁs!a%{ﬁé 24]tr 10Fi g.

4 is a diagr l%{é@ I t t und of
Exampl e 20g é’erlssh9 h%gez %@r%%ah%; Eﬁﬁgq e%%psgqa) s%lg?{ém

specty um of 2t-(}'3e{G@ﬁ@bQMHUJf[bEboampalé)omhmmO]methyl}phenylanﬁng) [S—(Esﬂ@ d| agram

showi ng t he i 1 I e 25.
Descri gti onréﬁ%%ﬁlgﬂ}ﬁeé@gQY%&?%%Q&%?@I@%Fﬁ’&ven m;gu}ln;blg Cribed in
detail bel owzo[ 864 hethyl }- ﬁeﬂmms&nﬂlethpsyplfemybelhyl eiter s(t6f70|cacat1alacﬁd)r mul a
of a conpouny represent., a particul veni However
o1 % heDo PR R LR S iRy S BTy e ReE Ra LS TsopeS

sth er eoi sorrelpsxmfbbﬁyltoﬁwﬁreshw ﬁlpyrrﬁmdm-zoyndﬂcpldlz clqmatzol-Bhﬁl)mtethm]ur e of

t he conpoun res of t nmers are inclu in the present

i nv |m;n %h% Q’é’hg]dﬁ OFXPIFFd‘(OXP’g?bVFCtéG 85 t RE fogq%al a 8 | bé§¢ or
conveni ence - g e - gmmd[mfbumc@fbanfyﬁmﬁe]méﬁmyl}yheaymrﬁﬁwpqsqfsols he

i soners. Therefore, for the conpound of the I?r’)resent I nvention, there may

exi st a mi xEAPESRIRpRYIeRYMEt hegyi veyesHpBuAus; 1 Ad Srhlteiazer3-wieetbyboner s,

but any of theseoss-8- m@g{ol,t§ﬁgeﬂd}(yl)gﬁlypl’3§t§§-nt invention wi thout restriction.
Further, there may exist cfystalline polynorphs but, sinilarl t he '

y
corrpound i s 18t riespharmEeentied RAJPORGINTe] GURRPTiENg g ccempernd fbran or a
m xtuy e of %ﬂ?ixﬁé%ﬁ%ﬁll?ré’&%g{abiéjrsgﬁ th%i'gé)tfh&rc’or&llﬂg PIRPWHE 8F LiBepresent

i nvention i es bot h” anhydri de and hydr at
<12>;
<14> a therapeutic and/or prophylactic agent for a disease caused by
thrombus formation, the therapeutic and/or prophylactic agent comprising
the compound or the pharmaceutically acceptable salt thereof according to
20 any one of <1> to <12>;
<15> the therapeutic and/or prophylactic agent according to <14>, wherein
the disease caused by thrombus formation is thrombosis, deep vein
thrombosis, pulmonary embolism, cerebral infarction, myocardial infarction,
acute coronary syndrome, vascular restenosis, disseminated intravascular
25 coagulation syndrome or a malignant tumor; and
<16> the therapeutic and/or prophylactic agent according to <14>, wherein
the disease caused by thrombus formation is thrombosis, deep vein
thrombosis, pulfnonary embolism, cerebral infarction, myocardial infarction,
acute coronary syndrome, vascular restenosis or disseminated intravascular
30 coagulation syndrome.
[0010] By orally administering the compound of the present invention, the
blood level of the following Compound (IV), which has an excellent

inhibitory action against blood coagulation factor VIla and anticoagulant



Exanpl es of tautomers of the conpound represented by Forrmula (I) include
the conpound represented by the followng Formula (la): [0016]

[0017] Mowoiopsi4sfa7t he ternms, synbols and the |ike usedpcmJipii/psiesent
specification are described bel ow, and the present invention will be 5
described in detail. [0018] The "di sease caused by thronbus formation" is
not restricted as long as it is a disease which occurs directly or
indirectly due to thronbus formation, and particular exanples of the

di sease i nclPGHENL Fsasksd 3 develespificdent for skpisspion pliiikpphaymartioricah
cerebral infgfighd on, nmyocardial 10 infarction, acute coronary syndrone,
vascul ar restenosi s, disseni nated intravascular coagul ati on syndrone and
mal i gnant tunors. Preferdgggexanples of the disease include thronbosis,
deep vein thronbosis, pulhﬂhary enbolism cerebral infarction, nyocardla
infarction, acute cqronaﬂgzsyndrone vascul ar restenosis and disseninated
|ntravascular 15¢c0a0ll 2 N@n sygprone [ 0019] - The "hal ogen atonm' neans a
fluorine atqp [ atom "brom ne atomor iodine atom Preferred
exanpl es of t atonilnclude a fluorine atomand chlorine atom
[0020] "CI-C6 : aCHi near or branched aIkyI group having 1 to 6

20 b P | th f de t hyl ,, et hyl .
T-propyl atfﬁ%epfyfi‘ the EponRa (T dstio: SSvestiy 1S ReBTomyp thtenbige )
2- metshyl - phd@ylprbphjduwé )ageﬂi— ﬁittd/llsedses latisdd) by Zhionibs fosmiatioy! ()such

1- pentyl | -1 -but 3-net hyl -1 -but
2 et hyl | 2 255 PirbimpoSise st hveifi; Jhtongbosisy; Ml pRary, SeRRfism: Cehehpl

2-hexyl, 3 jhRxtion, 2512y68a1‘d1)ﬂ in’fQﬁﬁioYl' dcute coronary syndrome vascular
-nethyl-l-pentyl 4-met hyl -1 -pentyl, 2- neih yl - 2-pe
- et hyl - 2- p&FRiGHosis Apd ﬁlgqus@%ﬁfiypﬁaza% qmoagnf?émnyw@romﬁi kiqhagnes

-pentyl, 2, 3Rdérfmtm(éo ] KUty New é’mrtﬁk&ﬁ%@ﬁé deu%JP'éhydheZho?aﬂirFBEme}t
~butpyl 2- eth;ilﬁlfnbvléts?' ig. Drliggss(-2003) 128’ 5): Zap, 79 dimethyI-2=buty! .
[0011] Further, it has been reported that substances having an inhibitory
action against blood coagulation factor VIla are effective for suppression of
metastasis of, and for regression of, malignant tumors. Therefore, the
‘ compound of the present invention having an excellent inhibitory action
15 against blood coagulation factor VIla is useful also as a therapeutic and/or
prophylactic agent for malignant tumors and the like (Mattias Belting et al.,
Regulation of angiogenesis by tissue factor cytoplasmic domain signaling,
Nature Medicine (2004) 10(5):502-509; X Jiang et al., Formation of tissue
factor-factor VIla-factor Xa complex promotes cellular signaling and
20 migration of human breast cancer cells, ] Thromb Haemost, (2004) 2:
93-101; Hembrough TA. Swartz GM. Papathanasiu A. Vlasuk GP. Roote
WE. Green SJ. Priblud a VS., Tissue factor/factor VIla inhibitors block
angiogenesis and tumor growth through a nonhemostatic mechanism.
Cancer Research. (2003) 63(11):2997-3000).
25 Effects of Invention
[0012] The compound of the present invention shows excellent
bioavailability upon its oral administration, and vhas an excellent action of
suppression of blood coagulation. Further, it is safer and has appropriate

physicochemical stability, so that the compound of the present invention is

10



[0021] "C2-C6 al kenyl" neans a |inear or branched al kenyl group with a
doubl e bond having 2 to 6 carbon atons. Particul ar exanpl es thereof include
vi nyl (etwenylit4sabl yl (2-propenyl), 1-propenyl, isopropemyP2011/061919
5(1-nethylvinyl), 1-butenyl, 2-butenyl, 3-butenyl, 2-nethyl-2-propenyl,

pent enyl and hexenyl. [0022] "C3-C8 cycl oal kyl" means a nonocyclic
saturated aliphatic hydrocarbon group having 3 to 8 carbon atons.

Parti cul ar exagpl es thereof include cyclopropyl, cycl obutyl c cI opentyl,
cycl ohexyl , Wi @ ohepesmacsuticely @spesiplly asjpdesprowtic end/sf psephylaeins an
oXy group (Quy@iero:alifihed St By thSmbEd f&Bralday! * as defined above is

| i nked, and particul ar exanpl es 't hereof include nethoxy, ethoxy,
1- pr opy| oxy BriefoPesgripsign Oiihewl!!gﬁropyl oxy, 2-nmethyl -2-propyl oxy,

1- but yl ox t X | G }
pent );' OX))C ég(?repjtﬂh%‘}lg Vis &d@ﬁﬂﬁ g tﬂglﬂbﬁx{jﬁg?( r%falffractlon pattern of

2- metdhyl - bhnwmpyumd nﬁﬁhymze BQtyI oxy, 2, 2- d| met hyl - | - propyl oxy, 1

hexy! Xy 2 hexy Y. Bis DA ony (HiE PorREP AR ki syrdellBh ket of

- pent yl oxy, 4- nethyﬂ pent pen

- met hyl - 2- péind yérapyudd nﬁElxympZe izéntyl oxy 2- rret\hyl 3 pe_ntyl oxy, 20 3

2o di methyl - 1+ bufbokds 294 hevte he R Ve oo AP UOS rpliegT By and
2,3 -di net hylle 2otapbyhdsy Example P024] " C2- C6 al kenyl oxy" means an Oxy group
(oxy]]en atom to whic ned elsllnkd and

Kk
par titcul ar exanpl &%8-2 tlﬁ@r@&gra}’ﬂcslhﬁa"éggm?/l gé)ﬁ"?‘é*fﬂ@'ﬁy )SPESITHIA 8

(12b|0r0pe|ny| @W%org@o@ﬁ@lbﬁﬁxbm?ybzosoplropenyl oXy §11I mzat hyl vi ny: oxy),
ut enyl oxy, t enyl oxy ut enyl oxy et hy. propenyl oxy
pent enyl oxy and h k%ngllﬁ))@ya’aﬁm oW g eal@ﬁoé‘élrﬁétﬁyN I?Te%’ﬁgtr}imcafbonyl

group to m&wcémgoﬁgoﬁxggp@é kyl " as defined above is |inked, and
particul ar exanpl es thereof include acetg 08 OEI onyl, isopropionyl,
an

butyryl, isobutyr¥ig ¢as & iagram shavang |t igr ggte NMR spectrun of
15 the compound of Example 25.

Description of Embodiments
[0014] The present invention is now described in detail below.
[0015] In the present specification, the structural formula of a compound
may represent a particular isomer for convenience. However, all the
20 isomers such as geometric isomers, optical isomers, stereoisomers and
tautomers which may be produced due to the structure of the compound,
and mixtures of the isomers are included in the present invention. The
compound is not restricted to the formula described for convenience, and
‘may be either one of the isomers, or a mixture of the isomers. Therefore,
25 for the compound of the preséﬁt irivlaniion, there may exist a mixture of
optically active compounds, racemates or diastereomers, but any of these
are included in the present invention without restriction. Further, there
may exist crystalline polymorphs but, similarly, the compound is not
restricted and may show either a single crystal form or a mixture of
30 different crystal forms. Further, the compound of the present invention
includes both anhydride and hydrate.
Examples of tautomers of the compound represented by Formula (1)

include the compound represented by the following Formula (Ia):

11



[0026] The salt in the present specification is not restricted as |ong as
it forns a salt with the conpound of the present invention and is

phar macewvoeal lysaccept abl e, and exanpl es thereof incl udeTtijrongasive aci d
salts, organic acid salts and acidic amno acid salts. [0027] Preferred
exanpl es of the inorganic acid salts include hydrochloric 5 acid salt,
hydrobrom c acid salt, sulfuric acid salt, nitric acid salt and phosphoric
acid salt, and preferred exanples of the organic acid salts include acetic
acid salt, iﬁ%@ﬁnic acid salt, fumaric acid salt, maleic acid salt,
tartaric acid salt, citric acid salt, lactic acid salt, stearic acid salt,
benzoic acid salt, nethaneeﬁ%hpnic acid salt, ethanesulfonic acid salt, 10
propanesul fonic acid salt, @yﬂlo rgpanesul fonic acid salt,

hydr oxyet hanesul f oni ¢ acrd 8ﬂ\oluenesulfon|c acid salt and
benzenesul f oni c acid_s& tf PrastBi red exanpl es of the acidic anino
acid salts |1curdeiagpartr§ ach salt and glatam c acid salt. 15[0029] Each
substi t uent s of the present invention represented by the
above GEneraIOFoNHuI ot UP.and (111) is described below. [0030] R
means phenyl which may be substrtuted by one to three G -C6 al kyl group(s),

Cl- C6 al kox C6.al ke Preferred e s of 20 i ncl ude
phenyl whi cio‘m}%@ ?@%égm%?rénﬁ%'f ‘f(gl?n%hr‘% o‘r‘seétﬁ&/ﬁleg%??ﬁmm C6
al koxy and Géc@ﬁc@ﬂl&ena’ﬂeoﬂ)éscﬂ@f celed, examhespiseml ihDedtiste will oby/!

phenyl 2, 2-di %izgropyloxy, 2, 2- drnethyl 1 but yl oxy and
hyI 2- GF%B tail. "1 0031] R2 means a hydr ogen atom Cl-C6

al kyl car bonyhom] mhei ke bamgkd t%BBrxeﬁx%dseﬂorﬁia{mﬂ”eﬁ pbt Rslibelaude a
hydrogen atom acetyl and 4-pyridylcarbonyl. [0032] and R4 each

i ndependent 19ngaaAt & Weﬁe@ger’fvlaﬁbrﬂ%rlrsaiu%halowndlrmter érlre da thxempres of
each of R3 gaghRébd, %ﬁ%tl@uﬁ)‘@&gﬂﬁﬂ‘es&&f)fﬂe H’EE%%' i e%wﬁlggm' GBepr €

sel ected i ndependent|y. Mst preferred 30exanpl e he conbi nation of R3
and R4 incl wa@ ttheorebeses,wipatmpnamyoembsilisRg  arebral neia:r@ts@rnt myodaodjeh at ons

and jgases LeddbPNge JRE BSrcid @Fgg@gﬁsswyséuﬂr%@en%r etgaé,k drr’maltee the

other represents a hydrogen at means a sin an oxygen
atom a groupra\@pcelgenc(mgulbaytlon syndrome and malignant tumors. Preferred

examples of the disease include thrombosis, deep vein thrombosis,
pulmonary embolism, cerebral infarction, myocardial infarction, acute
coronary syndrome, vascular restenosis and disseminated intravascular
15 coagulation syndrome.
[0019] The “halogen atom” means a fluorine atom, chlorine atom, bromine
atom or iodine atom. Preferred examples of the halogen atom include a
fluorine atom and chlorine atom.
[0020] “Cy-Cg alkyl” means a linear or branched alkyl group having 1 to 6
20 carbon atoms. Particular examples thereof include methyl, ethyl, 1-propyl
(n-propyl), 2-propyl (i-propyl), 2-methyl-1-propyl (i-butyl),
2-methyl-2-propyl (t-butyl), 1-butyl (n-butyl), 2-butyl (s-butyl), 1-pentyl,
2-pentyl, 3-pentyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-2-butyl,
3-methyl-2-butyl, 2,2-dimethyl-1-propyl, 1-hexyl, 2-hexyl, 3-hexyl,

25 2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl,
2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl,
2-methyl-3-pentyl, 3-methyl-3-pentyl, 2,3-dimethyl-1-butyl,

3,3-dimethyl-1-butyl, 2,2-dimethyl-1-butyl, 2-ethyl-1-butyl,
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Formula (I1): 0 .1 0-*2 Ra Rb wherein Ra and Rb each independently
represent a hydrogen atomor C-C6 alkyl, and *1 and *2 nean linking to

car bonyl wodotm4REy respectively, in Formula (1), or a gcoup2nepsiegent ed by
Formula (I11): Re Rf 0-*2(111) RC Rd wherein Re, Rd, Re and Rf
each independently represent a hydrogen atom or Cl-C6 al kyl, and *1 and *2
have the sanme neani ngs as descri bed 10above. [0034] Pr eferred exanpl es of
each of Ra and Rb i ncl ude ha/dro en atom and nethyl, which are sel ected

i ndependent Py3- d%%‘thyi ?éﬂ xApredysil-budlconbi nati on of Ra and RI'

i ncl ude the ggsg w@gr@g mklaﬁ_tm ﬁlfeahb%ssnéﬁpsﬁ%%ﬁcheﬁtm&nyl AB3»inP% ef erred
exanpl es of each of Rd, " Re and Rf include a hydrogen atom and nethyl,

which are sépébkeebon@dl@fyemie%ttpy6 a@sBen mrtemérré’@rwaﬁmeet@nmleq Hlereof

conbi nati on se d Rd
e eyl dijuBE 1 ReuRAGIT RS (SHrbBEmARS el BREE, bR o

al kyl5 or &(tﬁn@hﬁl\dwlﬁyll -batehyd1 - b@uaarw; DbuGyls 2Mmathgl-dgirkpenyln R5 may
be substitu ree identical or different substituents sel ected
fromthe gr&)’ggteg'%lg&gg%g?&dghts consisting of a halogen atom C1-C6 al kyl

and Cl-C6 al[dl@ﬁ@d “E@{Ggercyaﬂoﬂkaﬁbl ean§ BS mnnbcmiﬁlsdfﬁraaédwhhphmdn may be

substituted oxy cl ohe bstltuted b

hal ogen atort??'gfocﬁﬁl?ml m'é%d%‘é gﬁll Cl‘flaﬁbrone%g%f;es Srtigyar ¢ ﬁ%l of
General For Itfluiraofl )mcmbudeyabprq@rrpowydmhﬂxeﬁlqu@;&ﬂopéhtlﬁxarrvyashéxm 18 and
51 tg 68, but t &res nve tion is not restricted to these conpounds.
[00§g)] [GenéV%\llo daadicsh Of%f od of Conpound of Present Invention] The

conpounds off00¥3 PCeSENhlIkoRYENheay 8RbxEEgRIRdle8%eaYatb to which the
“C;-C¢ alkyl” as defined above is linked, and particular examples thereof
include methoxy, ethoxy, 1-propyloxy, 2-propyloxy, 2-methyl-1-propyloxy,
2-methyl-2-propyloxy, 1-butyloxy, 2-butyloxy, 1-pentyloxy, 2-pentyloxy,
15 3-pentyloxy, 2-methyl-1-butyloxy, 3-methyl-1-butyloxy,
2-methyl-2-butyloxy,  3-methyl-2-butyloxy, 2,2-dimethyl-1-propyloxy,
1-hexyloxy, 2-hexyloxy, 3-hexyloxy, 2-methyl-1-pentyloxy,
3-methyl-1-pentyloxy, 4-methyl-1-pentyloxy, 2-methyl-2-pentyloxy,
3-methyl-2-pentyloxy, 4-methyl-2-pentyloxy, 2-methyl-3-pentyloxy,
20 3-methyl-3-pentyloxy, 2,3-dimethyl-1-butyloxy, 3,3-dimethyl-1-butyloxy,
2,2-dimethyl-1-butyloxy, 2-ethyl-1-butyloxy, 3,3-dimethyl-2-butyloxy and
2,3-dimethyl-2-butyloxy.
[0024] “C,-C¢ alkenyloxy” means an oxy group (oxygen atom) to which
the “C,-C¢ alkenyl” as defined above is linked, and particular examples
25  thereof include Viﬁ&loxy » (ethen'yloxy),' allyloxy (2-propenyloxy),
l-propenyloxy, isopropenyloxy  (1-methylvinyloxy), 1-butenyloxy,
2-butenyloxy, 3-butenyloxy, 2-methyl-2-propenyloxy, pentenyloxy and
hexenyloxy.
[0025] “C,-Cg alkylcarbonyl” means a carbonyl group to which the “C;-Cg
30 alkyl” as defined above is linked, and particular examples thereof include
acetyl, propionyl, isopropionyl, butyryl, isobutyryl, valeryl, isovaleryl and
pivaloyl.

[0026] The salt in the present specification is not restricted as long as it
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WO 2011/ 145747PCT/ JP2011/ 061919 net hods descri bed bel ow. However, the
production nethod of the present invention is not restricted to these. Each
nmet hod i swoescorrisbmd bel ow. [0039] [ Production Met hod Al pCT/JP2011/06194%ET €0 N
R, R3, R4, R5 and A have the sanme neani ngs as defined above. Xl neans a
| eavi ng group such as a chlorine atom brom ne atom iodine atom

nmet hanesul f onyl oxy or p-tol uenesul fonyl oxy, and X2 neans a | eavi ng group
such as a chlorine atom _4-nitrophenoxy, 4-bronophenoxy or . )

104- chl or oph@itekya pOib4Wfitly Sthep dqogjpound  ofj the hpgesgpkpinveptippugdd(As 1) is
al | owed to %ﬁﬁﬁﬁaé@utti_%a@%%ﬂ&b(e?"a@d ERarBpRQ! hERlof ih@hﬂlreoﬁlﬂé?garﬁ?%‘?&md
(A-3). Inthis reaction’ step, the reaction is carried out in the presence
of a base. 3&thiorgearigacidpalifagndieidibeminr a¢iddalist under the flow or

at mospher e 9ho2) iphiclrcAa BHALL 8P il E@g&nﬁ&cg&ﬁ@%?ﬂg%19&;3;&%&%11%0?8842]

(A-1), the mention npoun a e used.
As Cénpounda¢id- 23lt, dydrahromat | acidvsalt, abilBircompolisdl, nittomaoidhdsltwndh can

be easily pr ed. fr r Gi aj | n'Jf) co unds_by nethag usual |y
carried out Pﬁggﬁh"o‘s% agial l%?fégealn(é ? kée%gr%%{, é%%}{ %ﬁn@%ﬁ%}gaﬁﬁc\ﬂhﬁdﬁs can be
produced by ifdied¢ acetie reid isehgeduguiniduatidosaltyefunedixc a&idoshit mateid/kichdds G
and H, and the_ |ike can, be_ 5used. PRarti.cu] ar. exanpl es of Conpound. (A-2)
T can natlhe rtati Bl SBity ST EART B oMl Brber L e oA o 5] 3
- met hoxy- 2, Befizdtet hyildpsap] anétbagesidfonde ol hydlesletianesulfonic acid salt,

2, 2-di met hyl mal oni caci.dchl or ppet hy| est er et hyl est er, 3 .- net hoxynet hoxy- 2
% dther hyl BFORATSRHIEHRCdch AERbme( 84 est BYclopropancsilfonic  acid sl

hydroxyethanesulfonic acid salt, p-toluenesulfonic acid salt and
benzenesulfonic acid salt.

[0028] Preferred examples of the acidic amino acid salts include aspartic
acid salt and glutamic acid salt.

15 [0029] Each substituent in the compounds of the present invention
represented by the above General Formulae (I), (II) and (III) is described
below. _ :
[0030] R' means phenyl which may be substituted by one to three C;-Cs
alkyl group(s), C;-C¢ alkoxy or C,-C¢ alkenyloxy. Preferred examples of

20 R' include phenyl which may be substituted by one methyl group or ethyl
group, C4-C¢ alkoxy and C;-Cg alkenyloxy. Preferred examples of R!
include 4-tolyl, phenyl, 2,2-dimethyl-1-propyloxy, 2,2-dimethyl-1-butyloxy
and 2-methyl-2-propenyloxy. |
[0031] R” means a hydrogen atom, C;-C¢ alkylcarbonyl or pyridylcarbonyl.

25 Preferred examples of R® include a hydrogen atom, acetyl and
4-pyridylcarbonyl.

[0032] R? and R* each independently mean a hydrogen atom or C;-Cg
alkyl. Preferred examples of each of R? and R* include a hydrogen atom,
methyl and ethyl, which are selected independently. Most preferred

30 examples of the combination of R* and R* include the case wherein both of
R? and R? represent hydrogen atoms and cases wherein one of R® and R*
represents methyl or ethyl while the other represents a hydrogen atom.

[0033] A means a single bond, an oxygen atom, a group represented by
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101-chl oroet hyl isopropyl carbonate [CAS No.98298-66-9] and 1-chl oroet hyl
cycl ohexyl carbonate [CAS No. 99464-83-2]. [0043] The solvent to be used in
this reacwpami/gsnot restricted as |ong as the startingpoatjezdiabsioan be

di ssolved therein to a certain extent and the reaction is not inhibited

t herein, and exanpl es of the solvent include am de 15 sol vents such as

N, N- di net hyl f or mam de and N, N-di net hyl acet am de; ether sol vents such as
tetrahydrofuran, 1,2-di net hoxyethane, t-butyl nethyl ether, diethyl ether,
di i sopropy! fermeta dht 1, 4- di oxane; and ni xed sol vents thereof. The sol vent
is preferably N, N-di gt hyl f ormam de or N, N-di net hyl acet am de. 20[ 0044] The
above-descri bed base ans potassi um carbonate, potassium hydrogen
carbonat e, sodium aee, (Bodi um hydr ogen carbonate, cesium carbonate,
cesi um hydrogen ca®@nat e, rubi di um carbonate or the like. The base is
preferably potassi um carbonate, potassi um hydrogen carbonate or rubidium
carbonat é. 25[ 0045theTtia REaodiRh cacnpedepcudently uepiegentas ihydrempeationg on

the startin teri t sql v d e her reagents ,used in 4she
reaction, a%&nleé'edrﬁr %ikélrla%l%? 2 Cg{l]% %OIEE%? nl?%lg%e’ﬁs{oof {%%nsiln?%&n%é)l R
t enpér at ur e redpectieelyeacFormmubagdgel ), nore preferably about 40C to 90C (in

ternms of the internal tenperature.of the re ion vessel). 30[0046] The
reaction tine usudf Iaygrf?ﬁ?ir%%reﬁ%lﬁgﬁiﬁiyr#gorfmﬂ?zﬁbst arting material, the
sol vent, the other reagents used in the reaction, and the reaction

tenperature, and, *aﬁt r addid)'gon of the reagents, the reaction mxture is
preferably stirred r oo hours, nore preferably stirred for 12 to 36
hours at the aboveRd®cribed reaction tenperature. [0047] Conpound (A-2)

can be used in a 1- to 5-fold nolar_anount, preferably 1.05- to 3-fold
nol ar amount wi t h Whes@iacR >tk , thheansh Rpetsiuindspendemtiyorapggsenh @ hydrogen

above- descr g4 J}aég-c%aank% 4] laRd@ Dhave kRe %%E%@aﬂﬁg%s AREAbed
preferably 0.5- to 3-fold nolar anmount, nore preferably 0.6- to 2-?old
mol a0 anobun@b@k¥e-h respect to the Conpound (A-1). [0049] [Step 2a]

[0034] Preferred examples of each of R* and R® include a hydrogen atom
and methyl, which are selected independently. Most preferred examples of
the combination of R* and R” include the case wherein both of these
represent methyl. 4

15  [0035] Preferred examples of each of R®, R, R® and Rfinclude a hydrogen
atom and methyl, which are selected independently. Most preferred
examples of the combination of R®, R%, R® and Rfinclude the case wherein
both R® and R® are methyl and both R® and Rf are hydrogen atoms.

[0036] R> means C;-Cg alkyl or C3-Cj cycloalkyl, and C;-Cg alkyl or C3-Cg

20 cycloalkyl in R’ may be substituted by one to three identical or different
substituents selected from the group of substituents consisting of a halogen
atom, C;-Cg alkyl and C;-Cs alkoxy. Preferred examples of R’ include
C1-Cs alkyl which may be substituted by methoxy, and cyclohexyl which
may be substituted by a halogen atom or methyl.

25 [0037] Particular examples of the compound of General Formula (I)
include the compounds described in Examples 1 to 18 and 51 to 68, but the
present invention is not restricted to these compounds.

[0038] [General Production Method of Compound of Present Invention]

The compounds of the present invention can be produced by the
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In this step, Conpound (A-4) is produced from Conpound (A-3) in 10a
solvent. In this reaction step, the reaction is carried out in an al cohol
sol vent iwotzbhe/msmsence of an aci d. Thi s reacti onpomypralisocio® carri ed
out under the flow or atnosphere of an inert gas such as nitrogen or argon.
[ 0050] The solvent to be used in this reaction is not restricted as |ong as
15 the starting material can be dissolved therein to a certain extent and
t he reaction ifx gloé] i nhi Bit d therein, and exgnpl_es of the solvent include
al cohol sol Wsibedsdessribed helomnolowrvsandie rirdustion sthed of she REesapt ch
met hanol i sipfeatRni€Got restricted thQ88dd. The above-descri bed acid neans formc
acid, acetic acid, 20hydrochloric_acid or the |ike, and acetic acid is
preferred. [0052] Enpl mpeshed F%@te%célrl?ﬁérb&ﬂ%ﬁe usual |y varies depending on the
starting rrai@@qul [PiJaBcH6h WeithodRd the other reagents used in the reaction,
and is preferabl'y 20C to 60C (in terns of the internal tenperature of the
reaction vessel), nore pre rably about 30C to 50C (in ter f the
25i nternal tenperature of e reactjiop vessel). [0053] The Meghaction tine
usual ly varies dependimgnlfb'%s)t he skard rmaterial, the ,§0INIVN§_nt R tjhe ot her

i L] 4

reagents usee\in t §ion, and Rt It r eact i te A, arter
addi tion of Ny n L he reactéeonamxtur%rq%@zr Fy stirred for 8
to 24 hours, enpre Ly it i rred for about Qho at._the

above-descri bed reaction tenperature. [0054] The above® des®r ibed acid can
be used in an anount®d 1 to 100% by velune, preferably%h an anobunt of 10
to 50% by volune, with respect to the'} vent (et @l). [0055] [Step 3a]
In this step, Conpound (A-4) is allowed te rpact with Conpound (A-5) in a
sol vent, to produce Conmpound (A 6)8 L toie reati op,step, the reaction is
carried out in trhe—gfe%eﬁee R @. e.r 5TAi s reaetion—ean-be carried out by
a method which i s &6fonly uséd, _s as the one dé€S¥ribed in TETRAHEDRON
LETTERS, 1999, 40, 4847. * i & r€action may al so be carried out under
the flow or atnosphere of an inert &d5 such as nitrogen or argon. 10[ 0056]
As Compound (A-5), known @”{)Rpounds, comerci ally avail abl e conpounds,
conpounds whi ch can be ea§q}’INyR3prooduced fromcomercially available
conpounds by net hods ﬁu I,}sb-@aﬁ»i—ad out by those skilled in the art,
conmpounds (1- :g, J- [cH ca#t be produced by the | ater-nentioned

production met hot r ¢tion Methods | and J), and the |ike can be used.
15 Particul ar ékalpl oCorfPfound (A-5) which can be used include benzoic

aci ds4-nitrophenyl estes [ CAS No. 959-22-8], 4-nethyl benzoic acid
4-ni trophenyl ester [CAS No. 15023-67-3], carbonic acid 2-nethyl -2-propenyl
ester 4-nitrophenyhessheR! [ICARNR® 20850 3a20-t8 sansr meahmgacisddefined

2-met hyl - 2- ppopenygi st el P eggynlg gr%tu%rchgﬁéSs M lorine atom, bromine atom,
iodine atom, methanesulfonyloxy or p-toluenesulfonyloxy, and X* means a
leaving group such as a chlorine atom, 4-nitrophenoxy, 4-bromophenoxy or
10 4-chlorophenoxy.
[0040] [Step 1a]
In this step, Compound (A-1) is allowed to react with Compound
(A-2) in a solvent, to produce Compound (A-3). In this reaction step, the
reaction is carried out in the presence of a base.
15 This reaction may also be carried out under the flow or atmosphere
of an inert gas such as nitrogen or argon.
[0041] As Compound (A-1), the later-mentioned Compounds (Example 1a,
12b) may be used.
[0042] As Compound (A-2), commercially available compounds,
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20 138621-73-5], carbonic acid 2, 2-dinmethyl propyl ester 4-nitrophenyl ester
[ CAS No. 158810-98-1], carbonic acid 2,2-dinethyl butyl ester 4-nitrophenyl
est er andwbenmomb74chl ori de. [0057] The sol vent to be usedTtiymdibbeoreacti on
is not restricted as long as the starting material can be dissolved therein
to a certain extent and the 25 reaction is not inhibited therein, and
exanpl es of the solvent include am de solvents such as

N, N—d|nethylfornan1de and N, N—d|nethylacetan1de et her solvents such as

t et r ahydr of GPEROURIS Whisht ek yRet kAL RroguesA framngemeereplly greailaple et her

di | S0P opy! c8irRinalchyl merlhavaRgaIIgl awRtiBy| ol b olode: saitch Thxaft aal vent s

thereof. The solvent iI's preferab yg |rrethy formam de or

di met hyl sul pgmp@@ndf 0658] Hfﬁéa%wl cr@@cbpbmgedmlamstbm lterymgntipaed
di I , ogen
i i sopr opy g&{)}aum o etlRYds gwraggﬁtggﬁe qggaht%ggec? @{mi? an %%Sﬁké”E RygL og

car bonat e, rogen ase I'S preferably
WD 2011/ 145 R4qRCTP a0/ ©Ghgmles of iGeamhyound (k- erwaba@m berused boiade.

[ 0059] The r@@aq}ion sqper h%le étﬂ? Iy \é *es E‘g’ldl ng oPgddie §;§]rti ng
ot e reac |$n,

mat eri al , t Re'601 vent“and t reage S us I'n th and is
preferabl y OGGnethokQ2, Qrdlmeehytprmmohh:e I nt ecidal t ecipleramethy] of trmtefreaction

syessel ). Tore REEhSHARINZ0C Lo,00C Gi Lerih of Lhe nispoel Lgperature
on the star Bl-ﬂﬁgthmtyﬁfdtlﬁd)xy-ﬂIﬁgdﬁﬂét\lfi?l'ﬂropidih@c ot laetd rea@l%mbmeu@ed i gytéhe
reackl o a0 he LAk S PIRSLAC Fo A, ACARrC R T RS
nore pref er abbpohskir éfBonse [ERBINCDI44-83-2].

[0043] The solvent to be used in this reaction is not restricted as long as

the starting material can be dissolved therein to a certain extent and the

reaction is not inhibited therein, and examples of the solvent include amide

15 solvents such as N,N-dimethylformamide and N,N-dimethylacetamide;
ether solvents such as tetrahydrofuran, 1,2-dimethoxyethane, t-butyl methyl
ether, diethyl ether, diisopropyl ether and 1,4-dioxane; and mixed solvents
thereof. The solvent 1is preferably N,N-dimethylformamide or
N,N-dimethylacetamide.

20 [0044] The above-described base means potassium carbonate, potassium
hydrogen carbonate, sodium carbonate, sodium hydrogen carbonate, cesium
carbonate, cesium hydrogen carbonate, rubidium carbonate or the like.
The base is preferably potassium carbonate, potassium hydrogen carbonate
or rubidium carbonate.

25 [0045] The reaction temperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
preferably 20°C to 120°C (in terms of the internal temperature of the
reaction vessel), more preferably about 40°C to 90°C (in terms of the
internal temperature of the reaction vessel).

30 [0046] The reaction time usually varies depending on the starting material,
the solvent, the other reagents used in the reaction, and the reaction
temperature, and, after addition of the reagents, the reaction mixture is

preferably stirred for 1 to 72 hours, more preferably stirred for 12 to 36
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14 hours at the above-described reaction tenperature. [0061] Conpound (A-5)
can be used in a 1- to 3-fold nolar amount, preferably 1- to 1.5-fold nolar
anount, mwoeoprafmarably 1- to 1.2-fold nolar anount witcraspacbed®o t he
Compound (A-4). 15[0062] The above-descri bed base can be used in a 1- to
10-fold nol ar anmount, preferably 1- to 3-fold nolar anount, nore preferably
2-fold nolar anmount with respect to the Conmpound (A-4). [0063] [Production
Met hod B] (B—1)§IB- ) NIZ% -6) 20wherein RI, R3, R4, R5, A Xl and X2
have the saRfUisedinfglo%s %ﬁfil e&%%'femw@m [Step | b] In this

step, Conpo ’J(]BC%)nﬁo%n@ mmdcw Be2askd Wt B ComposuFdid Aaclhr idmduniol vent,
to produce ound (B-2 this reaction step, the reaction is carried

out in the prefe é’fﬂ’é)é ]of)5at%a35é01d5PUI§€l5]anB@élﬁp‘Véb t?ﬁp@%r’rﬁb@w Genpyunthi ch nay

be used |nck 4-( [2-fluoro-3 -(2-hydroxyethoxy)-5 -nethoxyphenyl] -(5
- 0xo-1 pyr|n1 i N2-y1-4,5 -di hydro-1H41, 2, 4] tri azol -3 -yl ) et hyl
am nd) benzaﬁ@%&]eTaceetb@tve -Jespgbed basgmosbeggsai imrad 04~ o 10-fold molar

L0 121 gud ey ot el HetScmsebipud
acetate [ CAZ-fidbd n3B4:88e 01t With respect to the Compound (A-1).
[0049] [Step 2a]
In this step, Compound (A-4) is produced from Compound (A-3) in
10 a solvent. In this reaction step, the reaction is carried out in an alcohol
solvent in the presence of an acid.
This reaction may also be carried out under the flow or atmosphere
of an inert gas such as nitrogen or argon.
[0050] The solvent to be used in this reaction is not restricted as long as
15 the starting material can be dissolved therein to a certain extent and the
reaction is not inhibited therein, and examples of the solvent include
alcohol solvents such as methanol, ethanol and 2-propanol, among which
methanol is preferred.
[0051] The above-described acid means formic acid, acetic acid,
20 hydrochloric acid or the like, and acetic acid is preferred.
[0052] The -reactibn temperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
preferably 20°C to 60°C (in terms of the internal temperature of the
reaction vessel), more preferably about 30°C to 50°C (in terms of the
25 ~ internal temperature of the reaction vessel). '
[0053] The reaction time usually varies depending on the starting material,
the solvent, the other reagents used in the reaction, and the reaction
temperature, and, after addition of the reagents, the reaction mixture is
preferably stirred for 8 to 24 hours, more preferably stirred for about 12
30 ‘hours at the above-described reaction temperature.
[0054] The above-described acid can be used in an amount of 1 to 100%
by volume, preferably in an amount of 10 to 50% by volume, with respect

to the solvent (methanol).
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As the reaction conditions for this step,
whi ch are the sanme as those for

may be apwbi2ed/148870066] [ Step 2b] In this step, €omperndodiBi?)

allowed to react with Conpound (A-2) in a solvent, to produce Conpound

is

condi tions and operation nethods
Step 3a in the above Production Method A

(A-6). In this reaction step, the reaction is carried out in the presence
As the reaction conditions for this step, conditions
and operation 20 net hods which are the same as those for Step la in the

of a base.

above ProdudP?oH (BteRR]IA may be applied. [0067] [Production Method C] WO
2011/ 145747PCT/ JP2Q kﬁ(soﬁéﬁl%ompoﬁx%ﬁ@A Q)R Moz (&T@Qct VRR @orﬁ&o&&‘i 4)
wherein RL and R5 have the sane neani ngs as defined above; neans a

singl e bond (AaSkitbasolvest.coeproddce  omprnda(A16)) : In thi(repytige siRp, the

10

15

20

25

30

reaction is carried out in the presence of a base.

This reaction can be carried out by a method which is commonly
used, such as the one described in TETRAHEDRON LETTERS, 1999, 40,
4847.

This reaction may also be carried out under the flow or atmosphere
of an inert gas such as nitrogen or argon. |
[0056] As Compound (A-5), known compounds, commercially available
compounds, compounds which can be easily produced from commercially
available compounds by methods usually carried out by those skilled in the
art, compounds (I-3, J-3) which can be produced by the later-mentioned
production methods (Production Methods I and J), and the like can be used.
Particular examples of Compound (A-5) which can be used include benzoic
acid 4-nitrophenyl ester [CAS No. 959-22-8], 4-methylbenzoic acid
4-nitrophenyl  ester [CAS  No. 15023-67-3], carbonic  acid
2-methyl-2-propenyl ester 4-nitrophenyl ester [CAS No. 218598-29-9],
carbonic acid 2-methyl-2-propenyl ester phenyl ester [CAS No.
138621-73-5], carbonic acid 2,2-dimethylpropyl ester 4-nitrophenyl ester
[CAS No. 158810-98-1], carbonic acid 2,2-dimethylbutyl ester
4-nitrophenyl ester and benzoyl chloride.
[0057] The solvent to be used in this reaction is not restricted as long as
the starting material can be dissolved therein to a certain extent and the
reaction is not inhibited therein, and examples of the solvent include amide
solvents such as N,N-dimethylformamide and N,N-dimethylacetamide;
ether solvents such as tetrahydrofuran, 1,2-dimethoxyethane, t-butyl methyl
ether, diethyl ether, diisopropyl ether and 1,4-dioxane; dimethyl sulfoxide;
and mixed solvents thereof. The solvent is  preferably
N,N-dimethylformamide or dimethylsulfoxide.
[0058] The above-described base means triethylamine,
diisopropylethylamine, pyridine, potassium carbonate, potassium hydrogen

carbonate, sodium hydrogen carbonate or the like. The base is preferably
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S5wherein Ra and RI) each independently represent a hydrogen atomor G -C6
alkyl, and *1 and *2 nean linking to carbonyl and to R5, respectively, or
group repwveentymaszsby Formula (I11): Re Rf R Rd 10whewreiropRai/oddi9 Re and
Rf each independently represent a hydrogen atomor C -C6 alkyl, and *1 and
*2 have the same neanings as described above. [0068] [Step Ic] In this
step, Conpound (B-2) is allowed to react with Conpound 15 (C1) in a
solvent, to produce Conmpound (C-2). In this reaction step, the reaction is
carried out tipthylaminecyaqpptassiampapbanate n t he presence or absence of a

phase-tr ansf[@@SﬂatI%ley%tactiJﬁ‘it@m?@@a@ﬁlieoﬁsﬂﬁw 2h36s BEp&RIihs & Y sﬂé?ﬁ'ﬁ%] the

flow or atnosphere of an inert gas such as nitrogen or argon. [006 As
Conpound ( Cmdterigh| the otedvent| anch(tioy @3 ragenSABSab In 4B IBactiom] andhyis be

used. [0070}, Jfae,1jolosent, ?(?’Cbglnuéﬁﬂs lof? t%é“ir’?tefr?a"i‘géfpﬁ@raﬂtéfe”&tthreex%ﬁ&ii&ﬁ ed as

long as 5 the starting nmateri can be dissolve erein to a certain
exterft and tvksselpanoiegprefarablyt 209htd 0@ (ithtargisgf tuednteraalplespesiturdie

sol vent i ncl t her I ts such as tetrahydrofuran,
1, 2-di et hofﬁﬁ%ger?gﬁofl-sv%ﬁ?@? met hyl ether, cyclopentyl nethyl ether,

di et hyl et h¢006@li Thepeaqydn dhtecusuatliybedrids depeadingdorc yied stpetivigy magédiady and
1, 4- di oxane;, hal.ogenat ed hydr ocar b(%n 10 ,sol Vt nts such as ditchl or onet hane
and chl or of o SOLTtn{ 16 P WET VERBTIE HATMofd TidTIRGHER: PP 15| FATIOR o

preferably agerhpéayae, synd] afedfadlidos dfotipTeédpenes, t her aaydonfmiaardnixed

solvgnt and el eluty Uirdor D80 U, Shote prerdrably stied For' shodt f o™ &7
14 hours at the above-described reaction temperature.
[0061] Compound (A-5) can be used in a 1- to 3-fold molar amount,
preferably 1- to 1.5-fold molar amount, more preferably 1- to 1.2-fold
molar amount with respect to the Compound (A-4).

15 - [0062] The above-described base can be used in a 1- to 10-fold molar

amount, preferably 1- to 3-fold molar amount, more preferably 2-fold molar
amount with respect to the Compound (A-4).
[0063] [Production Method B]

D e —
NG 4 RL_X N/

>/N \ﬂ/ : >\/N .
N-N © N
H | N—
o] - H
N H\ﬁ\ (A-5) | N ] N>:o
HN E Stepl b R1\H/N\\K©/ I:
NH, ~o o/\/OH O NH, ~ O/\/OH
(B-1) : (B-2)
o} N>\"‘1 o}
R3 . ~N RS
N
X‘—(::—O)I\A——R*“ Hoo ,>—o—c::—oJ\A—R5
R* (A-2) N R4
R1__N F
N .
Step2 b O NHy ~g o ~-OH
{(A-6)
20 wherein RI, R3, R4, RS, A, X! and X? have the same meanings as

defined above.
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[0071] The above-descri bed base nmeans potassi um carbonate, potassium 15

hydr ogen car bonate, sodi um carbonate, sodi um hydrogen carbonate, cesium

car bonat eyodopotssmsi um phosphate or the |ike. The base ipsTpeafien@biy sodi um
hydr ogen car bonate or di potassi um phosphate. [0072]

Theabove-descri bedphase-transfercatal yst neans t et rabut yl ammoni um

hydr ogen sul fate, hal ogenated tetrabutyl ammoni um or 20t he |ike. The
phase-transfer catalyst is preferably tetrabutyl amoni um hydrogen sul fate.
[0073] The 1@8@4li ddtepelder at ure usually varies depending on the starting

material, the sol yenhjsatdnt BenPdield (1£:3995t310wedd @eatcl%ewﬁgacc&hgaun@nd E
preferably 0C to 50C (in ?erm; of the internal tenperature of the reaction

25vessel ), Br® prefseheblytoapoduce §ompowsla(Bi2). t &n iBisoieagthen istapethal
tenperat ur €& ctforﬁeisrc%ﬁﬁéd Bl Mleﬁl%eﬂrésén[cg(q stQ.e reaction time usually
e

vari es depending on t starting ‘naterial, the solvent, the other reagents
used S n t he [0@&Ydt Eoampderd oheCompoundn (Behpewhichr enapnte afseér imddde i on of

hour s, - mor e 2o PN LER gt RO sV R s S imdiibe b
reacti on telpgréudiaydfd0AS]1, Zdipcanott 3¢ hetigdhathna)bemzannidinel -ackatd- f ol d
amount wi th(FAShect o the Mmpound (B.2) STOBIEI Fhe apove-deschibed base
can be used4i{{(R)-J2-lordB-{ DIy didtyeth@misvimetho efieabl ly(Sox-a -g@rifn@l d nol ar
oyt TG Pel oL 20LY o B0 5 i P SRSl © 1
acetate [CAS No. 951803-91-1].
As the reaction conditions for this step, conditions and operation
methods which are the same as those for Step 3a in the above Production
Method A may be applied.
15 [0066] [Step 2b]
| In this step, Compound (B-2) is allowed to react with Compound
(A-2) in a solvent, to produce Compound (A-6). In this reaction step, the
reaction is carried out in the presence of a base.
As the reaction conditions for this step,‘ conditions and operation
20 methods which are the same as those for Step la in the above Production
Method A may be applied.
[0067] [Production Method C]
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5[ 0077] The above-descri bed phase-transfer catal yst can be used in a 0.01-
to 1-fold nolar anount, preferably 0.05- to 0.5-fold nolar anount, nore
pr ef er ablwoQoflt7145m70. 3-fol d nol ar anobunt with respect t ectrhe@onpound
(B-2). [0078] [Step 2c] 10In this step, Conpound (CG2) is allowed to react
with a carboxylic acid (C-3) in a solvent, to produce Conpound (C-4). In
this reaction step, the reaction is carried out in the presence of a base,
in the presence or absence of. an i odi de. This reaction may
al so be carried out underﬁfﬁk fl ow or gf gosphere 15 of an i t gas such as
nitrogen or argon. [0079] AsNthe carprgg?c acid (CG3), com%iétially
avai | abl e conpounds, gongounds whi ¢l c8&n De easily produced>FWom

ol

H

comercially avail ounds by netvhods usually carmiéﬁ@ W By those
skilled in thernr nd tHe |i ke—ecanbe—used. Parti Yexanpl es of the
carboxylic acigd (& 3) ichggnbeugediﬂcludezéﬁN I h fopi oni caci d,

3- met hoxy- 2, 2-di mét h§T propionic aci d [ CAS No. 24; (8- ~_O

3- met hoxynet hoxy- 2, 2- ¢d.gyet hyl propi oni ¢ aci d, 2-ethy|bd¥anoi% acid [ CAS No.
118315- 05- 2], cycl ohexane carboxylic acid, 2,2-dinethyl nebonic acid
nono-t-butyl ester [CAS No. 143688-40-8], /2\2-di nethyl mal onic acid 25
nmonoet hyl ester [CA§ No. 5471-77-2], 2,2-&}, t oyl mal oni ¢ aci d nonoi sopr opyl
ester [CAS No. 7695426-3] and 2, 2-di net hykmal o “w@ci d nonocycl ohexyl

ester. [0080] The"@olAdht to be used i{n this'reaction is not restricted as
long as Compound (&2) and the cafbgxy icgacid (C-3) can be dissol ved
therein to a 30 cegffaln ext@nr arid~1Th action is not inhibited therein,
and exanpl es of the solvent i@cliNfde- osal®¥ents such as

N, N- di et hyl f ormam de and N, N-di net hyl acet am de; ether solvents such as

t et rahydr of ur an, 1;2-dinethoxyethane,(?Qbutyl met hyl ether, cycl opentyl

met hyl ether,  di gJR¥inGtNg1a RIMLPOMLORMhe RidARIngsHstiditled&iHdSE; and

di cycl opentyl ether, and 1, 4-di oxane; and m xed sol vents thereof. The

sol vent is prefer&blmeaqsnt ginghs begnd. gr greppdepresented by Fomsilp (ihe
above-descri bed base neans potassi um carbonate, potassium 5 hydrogen

car bonat e, gpdiﬁn1carbonate, sodi um hydr ogen carbonate, cesium carbonate or

the |ike. Thevbasg s {eferably potassi um hydrogen carbonate. [ 0082]
The above- de¥cigpbbed i odi de nmeans sodi um i odi de, potassium i odi de,
tetrabutyl ammoni umiodide or the like. The iodide is preferably 10 sodi um
i odi de. [0083] ThevheeziotRband &fpeadt indepesdeaitly rejaesar albydrufiengatom t he

starting materjal, the sql vept and the other reagents uzﬁg i n.the_rseaction,
and is preféfa lf%&niy(l)’ %é (?na’f rr‘i\] Bf21 ﬁénl?lﬂ%etronaﬂartfo e?2d UPeRof the
reacti on vessspletivetyy e preferably about 20C to 60C (in ternms of the

nternal 15temer gt yre Of e LS8, sRe el

Re Rf

S Ao ()

R® Rd
10 wherein RS, R%, R® and Rfeach independenﬂy represent a hydrogen
atom or C;-C¢ alkyl, and *1 and *2 have the same meanings as described
above.
[0068] [Step 1c]
In this step, Compound (B-2) is allowed to react with Compound
15 (C-1) in a solvent, to produce Compound (C-2). In this reaction step, the
reaction is carried out in the presence of a base, in the presence or absence
of a phase-transfer catalyst.

This reaction may also be carried out under the flow or atmosphere

22



[ 0084] The reaction tine usually varies depending on the starting material,
the solvent, the other reagents used in the reaction, and the reaction

t enper at we,20ands74af t er addition of the reagents, the reattypanimémiure is
preferably stirred for 1 to 100 hours, nore preferably stirred for about 3
to 2064 hours at the above-described reaction tenperature. [0085] The
carboxylic acid (C-3) can be used in a 1- to 5-fold nolar anount,
preferably 2- tao 4-fold nplar anount, nore preferably 3-fold nol ar anount
with respectof g 1ngit gas spehyag niteogan or argonf 0086] The above- descri bed base

can be used posH Js tQorPobAld (TRIRT dodMBURYE BHEIRESNARKY Pcal RQ:fold
& 3

nmol ar amount wit'h respect to. the npound (C [0087] The above-descri bed
i odi de can K87L8d¥-Phmaydeiusedo 20-fol d nol ar amount, preferably 2- to

10101, T SR, 301y GRSl ' SATRTE s R Q0T o
| 2- - ..50- G0 AheRs‘.[arlting material can bevdesselvedRthereid, tdrRa, cd?&ligrﬂxtmthm thhe sane
reani nos S 46K 0015 B RRS 4 AR e Bl RSV RS, o
by Fornmul a: sebaenf®2&ubhwher eitrahiR@eofheare 1 |Pedsacthoreethang asudelfl imetthyhbove.
ether, cyclopentyl methyl ether, diethyl ether, diisopropyl ether, dibutyl
ether, dicyclopentyl ether and 1,4-dioxane; halogenated hydrocarbon
10 solvents such as dichloromethane and chloroform; and mixed solvents
thereof;, and water. The solvent is préferably a bilayer system of a
dichloromethane-tetrahydrofuran mixed solvent and water, or a bilayer
system of t-butyl methyl ether and water.
[0071] The above-described base means potassium carbonate, potassium
15 hydrogen carbonate, sodium carbonate, sodium hydrogen carbonate, cesium
carbonate, dipotassium phosphate or the like. The base is preferably
sodium hydrogen carbonate or dipotassium phosphate.
[0072] The above-described phase-transfer catalyst means
tetrabutylammonium hydrogen sulfate, halogenated tetrabutylammonium or
20 the like. The phase-transfer catalyst is preferably tetrabutylammonium
hydrogen sulfate.
[0073] ‘The reaction temperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
preferably 0°C to 50°C (in terms of the internal temperature of the reaction
25 vessel), more preferably about 10°C to 30°C (in terms of the internal
temperature of the reaction vessel).
[0074] The reaction time usually varies depending on the starting material,
the solvent, the other reagents used in the reaction, and the reaction
temperature,- and, after addition of the reagents, the reaction mixture is
30 preferably stirred for 1 to S0 hours, more preferably stirred for about 20
hours at the above-described reaction temperature.
[0075] Compound (C-1) can be used in a 1- to 5- fold molar, preferably 2-

to 4-fold molar amount, more preferably 3-fold molar amount with respect
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[0089] [Step id] In this step, Conpound (A-6) is allowed to react
with Conmpound (D-1) in a solvent, to produce Conpound (D-2). In this
reacti on WOgpl/Mh8710reaction is carried out in the pre®Ehgewt/N@ddPase, in
the presence or absence of an esterification catalyst. This reaction
may al so be carried out under the flow or atnosphere of an inert gas such
as nitrogen or argon. [0090] As Conpound (D-1), commercially avail able
conmpounds, %5 COﬁgoundsﬂgﬁhgﬂ can be easily produced fromcomercially
avail able ¢ s usually carried out by those skilled in the

art, and th@o@nﬂe mnatb@vd;aesinbearbaséubm exasql es 0fl- Q@rrpoxmm hdik} which
can be used i ncl ude et | uor | (Ita (gh can be produc % ){) addl ng :
triethyl ani A8*U§La PRy ff é T 19 eldamalar ppppumg n@?‘]euBF ergoly

-tetranet hylﬁsmmmm&wmauﬂemﬂﬂM@ﬁ&@h@%@@b@p@% d( -gql or onet hane
i soni cotinyl fluorid whi ch can_be produced |ngtr|ethylamnetoa

m xt ¥re of .[%?ﬂ]cJﬂlﬁrﬁl@Vacdedantmhamﬁren&ffwcﬂa fﬁth%ﬂi’e e ased yi achOdr i de;
i soni coti nyk, Clhfd:la'rﬁ@laraﬂﬂo@tﬁeé}‘ré:fg?myd%tn)geto [(pg%gjL d Miftas et herde used

inthis reaction is not restri e starting material can
be di ssol ve@rqﬂqearté}/rﬂ fo ta @8rfiodd mebar eacmomtdwﬂnererseaett torthe £¢mpoumh| bi t ed
t her ei n, g anples of the solvent which can be used include ether

sol vents su % a?s tetrahydrofuran, 1, 2-dinethoxyethane, t-butyl nethyl

et her, cycl (ﬁ@@?ﬁ]yl[smm}l et her, diethyl et her di i sopropyl ether, dibutyl
et her, dicycl open t her and ane; enat dr oc

sol Sleonts such as EX % t%?fe %Igﬁgu%%gb %?réo]]l ?f?g%ﬁﬁfz v%lgll}{\?e?ﬁr ﬁé‘f‘n as
N, N- di et hy latlr (@3) dm aasmdlvé‘d;tl\kajpmraylcaﬁﬁp@nmdiec 45sullh ekisdeasibdry efeps such

'?'?leglolr.rSEam/: ISUH ’Ié)glleyaﬁ?ybegﬂs)éﬁ él?.'t ?F/epi}teger}cgegﬁgf base, in the presence or

di chl or onet hbsarch), Jf-a6 iwdidey| f or mam de. [0092]
Theabove- descri be seneanst ri etr am ne, N-di j sopr pyI et h%/I am ne, or the
| i ke. The base is B25HPY) M A1se l?ﬁ/?%?ﬁieﬂeout[ B]the oW or atmosphere

Thegbove- deg¢hh g shskhéh aahitehsst & mgbarans 4-di met hyl am nopyri di ne or
the like. [0079] As the carboxylic acid (C-3), commercially available compounds,
compounds which can be easily produced from commercially available
compounds by methods usually carried out by those skilled in the art, and
the like can be used. Particular examples of the carboxylic acid (C-3)
20 which can be used include 2,2-dimethylpropionic acid,
3-methoxy-2,2-dimethylpropionic acid [CAS No. 64241-78-7],
3-methoxymethoxy-2,2-dimethylpropionic acid, 2-ethylbutanoic acid [CAS
No. 118315-05-2], cyclohexane carboxylic acid, 2,2-dimethylmalonic acid
_ mono-t-butyl ester [CAS No. 143688-40-8], 2,2-dimethylmalonic acid
25 monoethyl ester [CAS No. 5471-77-2], 2,2-dimethylmalonic acid
monoisopropyl ester [CAS No. 7695-26-3] and 2,2-dimethylmalonic acid
monocyclohexyl ester. |
[0080] The solvent to be used in this reaction is not restricted as long as
Compound (C-2) and the carboxylic acid (C-3) can be dissolved therein to a
30 certain extent and the reaction is not inhibited therein, and examples of the
solvent include amide solvents such as N,N-dimethylformamide and
N,N-dimethylacetamide; ether solvents such as tetrahydrofuran,

1,2-dimethoxyethane, t-butyl methyl ether, cyclopentyl methyl ether,
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[ 0094] The reaction tenperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
15 preferdibI29110@5146 50C (in terns of the inner tenperat BC&JIBL11/P@EIt®Ract i on
vessel ), nore preferably about 10C to 30C (in terns of the internal
tenperature of the reaction vessel). [0095] The reaction tinme usually

vari es dependi ng on the starti ng material, the solvent and the other

reagents used in. t reaction t he,.rea erature, and, after
addi tion of %I“F{b ]reeé Ent lsotpﬁ%p¥1e§ ol f‘r]i‘g?' g‘efs b:ryé{%‘e&gflyegﬁrr PRY for 1
to 12 hours,] m&&&egfa{@%meﬁt isoheghtd othefdd@Ut Phé OsdlvBRUriS piefbh®ly

above- descrthg%d rea on tenperature. [ 0096] Conpound (D-1) can be
used in a1 fignei! V PEMABIF anount, preferably 1.5- to 3-fold ol ar

armount , $0@8 Bf gmabhvo - d&dceibea! Bisc2BRERY ryotézysminr@'i@@ﬁétet 9o{£§1uﬁpﬁp0und
(A-6). [009 ] The above-descrjbed base can be used in a 1- 10-fol d nol ar

amourt , pr eh¥dErgep carbenate, sasiummgarhenatapsediug ]P}‘fif96§1ﬁ)éétb°cn@t%r?§5’@@irpound
(A-6). ckARREle The tboUR:desehi bsgsee%egféfk%ﬁ%g{aoﬁ%ahys y{rggeﬁ)e used

ina 0.01- to 301-fold nolar anmount, preferably O to 0.2 nol ar
anount V\nthcwém@tﬁ to the Conmpound (A-6). [0099] [Productlon Met hod E]

[0200] {5t epUrey) dfe BogBdeditdl fickife, “Ain TANRES BRde bOBRSMAC Y
Conpound (Dachid'entcar@@ﬂtylennnomunpmxﬂdc@rcdnpbkmd (FEejl)nste tshprefea(bﬂy on
cond1|0t| ons 83 tnp Qiqlaéep,- condi tions and operation nethods which are the
sane as those ep id in the above Production Method D may be appli ed.
[0101] [ St e@OQﬂﬂ] Thknrenbiion sémperaboreposiadly( £artds depaidingec the s@aghg Wi t h
Conpound material, the solvent and the other reagents used in the reaction, and is
preferably 0°C to 80°C (in terms of the internal temperature of the reaction
vessel), more preferably about 20°C to 60°C (in terms of the internal
15 temperature of the reaction vessel).

[0084] The reaction time usually varies depending on the starting material,

the solvent, the other reagents used in the reaction, and the reaction

temperature, and, after addition of the reagents, the reaction mixture is

preferably stirred for 1 to 100 hours, more preferably stirred for about 3 to
20 64 hours at the above-described reaction temperature.

[0085] The carboxylic acid (C-3) can be used in a 1- to 5-fold molar

amount, preferably 2- to 4-fold molar amount, more preferably 3-fold molar

amount with respect to the Compound (C-2).

[0086] The above-described base can be used in a 1- to 50-fold molar
25 amount, preferably 5- to 20-fold molar amount with respect to the

Compound (C-2).

[0087] The above-described iodide can be used in a 0.1- to 20-fold molar

amount, preferably 2- to 10-fold molar amount with respect to the

Compound (C-2).
30 [0088] [Production Method D]
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(G1) in a solvent, to produce Conmpound (E-2).As the reaction conditions
for this step, conditions and operation nethods which are the sane as those
for Step won/ubm7above Production Method C may be applecedpr2di04€2]e [ St ep
3e] 15In this step, Compound (E-2) is allowed to react with the carboxylic
acid (G3) in a solvent, to produce Conpound (E-3).As the reaction
conditions for this step, conditions and operation nmethods which are the
sanme as those for Step 2c in the above Production Method C may be applied.
20[ 0103] [Production Met Fl WD 2011/ 145747PCT/ JP2011/ 06%@1}3 Nr---)
)---NIrN--"Nir X1-C0 AR HRI3 R4 (A-R'_Z%/Nltii 4 (F-1) oyR2a ®-N \F/?\@egei nR2a,
N
o}

R3, - 4, N-N N-
H ! /> O—(IZ—O A_R5 H ! />_O...é_o A_RS
N : N R4

N
RL_N F i ©n RN F
D e

Step1 d 2a
O NH, ~o O/\/OH P O NH, ~o O/\/OTR
(o}

(A-6) (D-2)

wherein R!, R?, R* R’ and A have the same meanings as defined
above. R?® means C;-Cg alkyl or pyridyl. X° means a leaving group such
as a chlorine atom, fluorine atom or a group represented by Formula:
—0o. R2
5 )
wherein R* have the same meaning as defined above.
[0089] [Step 1d]
In this step, Compound (A-6) is allowed to react with Compound
(D-1) in a solvent, to produce Compound (D-2). In this reaction step, the
10 reaction is carried out in the presence of a base, in the presence or absence
of an esterification catalyst.
This reaction may also be carried out under the flow or atmosphere
of an inert gas such as nitrogen or argon.
[0090] As Compound (D-1), commercially available compounds,
15 compounds which can be easily produced from commercially available
compounds by methods usually carried out by those skilled in the art, and
the like can be used. Particular examples of Compound (D-1) which can
be used include acetyl fluoride, which can be produced by adding
triethylamine to a mixture of acetic acid, TFFH
20 (fluoro-N,N,N’,N’-tetramethylformamidinium hexafluorophosphate) and
dichloromethane; isonicotinyl fluoride, which can be produced by adding
triethylamine to a mixture of isonicotinic acid, TFFH and dichloromethane;
acetyl chloride; isonicotinyl chloride; and acetic anhydride.
[0091] The solvent to be used in this reaction is not restricted as long as
25 the starting material can be dissolved therein to a certain extent and the
reaction is not inhibited therein, and examples of the solvent which can be

used include ether solvents such as tetrahydrofuran, 1,2-dimethoxyethane,
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K R5, A and X1 have the sane neani ngs as defined above. [0104] [Step if]
5n this step, Conpound (E-1) is allowed to react with Conpound (A-2) in a
sol vent, wopriodsmie Conpound (F-1). This reaction step ipeTQRIOI/Bcl90Ut N

t he presence of a base. As the reaction conditions for this step,
condi tions and operation nethods which are the same as those for Step la in
t he above Production 10Method A nay be applied. [0105] [Production Method
G C 0"0 0(C 1) HOAL-RS5A1 R5 (C-3)Step 1 g(G1) .. wherein Al and R5
have the saf@ufdamiciyd slbeqesycieredpbyethyhetr. disthyl eHer1diisornepyl st ep,
the car boxybiteraGiBul® Shek.S dycMSeh 0 HRACTand 11y GRARALNhlGadiard @
sol vent, to produce éo ound (G1). In this reaction step, the reaction is
carri ed out hyfracaebqsy esgg‘fftﬂés ofuch pBasdichlaeorthane wnd cbleefosm;camdde i ons

o s SSRGS o0 SO SRARDEOR IO LhIN Shasian e capfpgts hose
[ Product i onstdokide ddlvents such as dimethyl sulfoxide; and mixed solvents thereof.
The solvent is preferably a mixed sdlvent of
dichloromethane-N,N-dimethylformamide.
[0092] The above-described base means triethylamine,
N,N-diisopropylethylamine, or the like. The base 1is preferably
10 triethylamine.
[0093] The above-described esterification catalyst means
4-dimethylaminopyridine or the like. |
[0094] The reaction temperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
15 ‘preferably 0°C to 50°C (in terms of the inner temperature of the reaction
vessel), more preferably about 10°C to 30°C (in terms of the internal
temperature of the reaction vessel).
[0095] The reaction time usually varies depending on the starting material,
the solvent and the other reagents used in the reaction, and the reaction
20 temperature, and, after addition of the reagents, the reaction mixture is
preferably stirred for 1 to 12 hours, more preferably stirred for about 2 to 4
hours at the above-described reaction temperature.
[0096] Compound (D-1) can be used in a 1.0- to 5-fold molar amount,
preferably 1.5- to 3-fold molar amount, more preferably 2-fold molar
25 amount with respect to the Compound (A-6).
[0097] The above-described base can be used in a 1- to 10-fold molar
amount, preferably 3- to 8-fold molar amount with respect to the
Compound (A-6).
[0098] The above-described esterification catalyst can be used in a 0.01- to
30 1-fold molar amount, preferably 0.05- to 0.2-fold molar amount with
respect to the Compound (A-6).
[0099] [Production Method E]
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R3 xi-C-oci R& HORS (H2) Step 1 h R3 X1_00-R5 R4 (H 1) (H3)

wherein R3, R4, R5 and Xl have the sane neani ngs as defi ned above.

10

15

20
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wherein R!, R?, R®, A! and X? have the same meanings as defined
above.
[0100] [Step 1le]

In this step, Compound (B-2) is allowed to react with Compound
(D-1) in a solvent, to produce Compound (E-1).As the reaction conditions
for this step, conditions and operation methods which are the same as those
for Step 1d in the above Production Method D may be applied.
[0101] [Step 2e]

In this step, Compound (E-1) is allowed to react with Compound
(C-1) in a solvent, to produce Compound (E-2).As the reaction conditions
for this step, conditions and operation methods which are the same as those
for Step 1c in the above Production Method C may be applied.
[0102] [Step 3e]

- In this stép; Compound (E-2) is allowed to react with the
carboxylic acid (C-3) in a solvent, to produce Compound (E-3).As the
reaction conditions for this step, conditions and operation methods which
are the same as those for Step 2¢ in the above Production Method C may be
applied.

[0103] [Production Method F]
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[0109] [Step I h] 5In this step, Conmpound (H 1) is allowed to react with
Compound (H2) in a solvent, to produce Conpound (H 3). This reaction step
i s carri esoauti/isprathe presence of a base. Thi s reactrijermimesomd so be
carried out under the flow or atnosphere of an inert gas such as nitrogen
or argon. 10[0110] As Conpound (H 1), commercially avail abl e conpounds,
conpounds which can be easily produced fromcommercially avail abl e
conmpounds by nethods usually carried out by those skilled in the art, and
the |i ke can be used. Parﬁt;ul ar exanpl es of Conpound (H 1) NWﬁT/>Ch can be
used include chloronethyl Yehl orof ormate HCAS No. 22128-62- 7]y~ o

I

151-chl oroet hyl chl orof artate [ CAS _.*33_ 93; 53-3] and 1- cihior offt opy
2808- 20- 9].%31 f%s Conpoups NJ*
: | y_profluck
carr

chl orof ormate [ CA . %‘@ﬁ?rerAaREél ly
available ¢ J c rrﬁ:_ounds \Ahi_cJJ_Qan_b_e__e.aSRl%)a\ drfrom
commercially @avatl abl onpoyunds. by negheds usual l il out .by..i hose
skilled in the arf ,oan 'téﬁéksl i ke cgﬁ be used. PartPey alo/e\ig?nfﬁ es of
Compound (11-2) whichezan be uUsed include ethanol, 2-propanol, t-butanol,
cycl ohexanol , 2-pentanol, trans-2-fluorocyclohexanol [CAS No. 14365-32-3],
(1 S, 2S)-2-fl uor oswtekreineX 5rivt’] RASRY, RS2 M58rd X Ohawedthe same meanings as

(1R 2R) - 2- mtat*:nél(?égl ohexanol [CAS No. 19043-03-9]. 25[0112] The solvent to
be used in £HHEC ¥S'on is not restricted as |l ong as the starting materi al
can be di sspdvey ($tepeliff to a certain extent and the reaction is not
inhihited therein d exampl es of .t ol vent include ether solvents such
as t et rahydr of ur ai} Hisstap Wh&ﬁﬁ 13 altomad TRefeart Vit drompoMIG pent yi
met hyl et heqA-Zi ei hylsoBleRer to Proey TdhpAinde(F-19i buthyd regdthal step is

di cycl opentyl ether,anﬂ 1, 4- di oxane; hal ogenat ed hydrocarbon sol vents such
as di chl or ofdirHsheutdRdhe Brescare of R88ter sol vents such as ethyl acetate and

i sopropyl acetat eAsaffd fHa¥86n SNBSS FheiOfstep! NGO It ¥ &N hnd SpREAI&S abl y
tetrahydrofuran, ethyl acetate or dichloronmethane. 5 The

. 5[ 0113] ,
above- descr issbodravdiche arss they parar s, thees feuiSiep, 12 in é{lmbam: Faoductione |ike.
The jase i s \pERHE WY BRYApHleas:

[0105] [Production Method G]

N

oo >l
O (C-1) 0
HO)J\A1—R5 - CI/\O)J\A1—R5
(C-3) Step1l g (G-1)

wherein A' and R’ have the same meanings as defined above.
[0106] [Step 1g]

15 In this step, the carboxylic acid (C-3) is allowed to react with
Compound (C-1) in a solvent, to produce Compound (G-1). In this.
reaction step, the reaction is carried out in the presence of a base.

[0107] As the reaction conditions for this step, conditions and operation
methods which are the same as those for Step lc in the above Production

20 Method C may be applied.

[0108] [Production Method H]

29



[0114] The reaction tenperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
pr ef er ablwo-268@45m750C (in terns of the internal tenperacuyeainibe
10reaction vessel), nore preferably about -78C to 30C (in terns of the
internal tenperature of the reaction vessel). [0115] The reaction tine
usual |y varies depending on the starting material, the solvent, the other
reagents used in the reaction, and the reaction tenperature, and, after
addition of the reagents, the rig@eRI on mixture is 15preferably stirred for
1 to 24 hours, gaor¥ preferably sfibkred for about g2 ﬁlz hours at the
above-descrlgeq:bI éll on tenperature. [0116] CQ H- ) can be used in
al- to 5-fold ar amount, preferably 1.1- oI anount with
respect to theROorrpound (H-l) Stepithle above- desc bed base can be used in a
1- to 5-fold rﬂgngr anount, preferably 1- to 3-fold ghﬁ anount, nore
preferably 2-fol'd nol ar am)unt wWth respect to the ound (H-l) [0117]

above. R A bﬁéﬂ?*@f}%ﬁg Rrac By 16 1ed % kel e FRMAR: &, BEhRy

[0109] [Step 1h]
5 In this step, Compound (H-1) is allowed to react with Compound

(H-2) in a solvent, to produce Compound (H-3). This reaction step is
carried out in the presence of a base.

This reaction may also be carried out under the flow or atmosphere
of an inert gas such as nitrogen or argon.

10 [0110] As Compound (H-1), commercially available compounds,
compounds which can be easily produced from commercially available
compounds by methods usually carried out by those skilled in the art, and
the like can be used. Particular examples of Compound (H-1) which can
be used include chloromethyl chloroformate [CAS No. 22128-62-7],

15 1-chloroethy! chloroformate [CAS No. 50893-53-3] and 1-chloropropyl
chloroformate [CAS No. 92600-20-9].

[0111] As Compound (H-2), commercially available compounds,
compounds which can be easily produced from commercially available
compounds by methods usually carried out by those skilled in the art, and

20 the like can be used. Particular examples of Compound (H-2) which can
be used include ethanol, 2-propanol, t-butanol, cyclohexanol, 2-pentanol,
trans-2-fluorocyclohexanol [CAS No. 14365-32-3],
(18,28)-2-fluorocyclohexanol [CAS No. 292150-03-9] and
(1R,2R)-2-methylcyclohexanol [CAS No. 19043-03-9].

25 [0112] The solvent to be used in this reaction is not restﬁcted as long as
the starting material can be dissolved therein to a certain extent and the
reaction is not inhibited therein, and examples of the solvent include ether
solvents such as tetrahydrofuran, 1,2-dimethoxyethane, t-butyl methyl
ether, cyclopentyl methyl ether, diethyl ether, diisopropyl ether, dibutyl
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In this step, Conpound (I-1) is allowed to react wth Conmpound (1-2) in a
sol vent, to produce Conpound (1-3). In this reaction step, the reactionis
carried owmd20n/bm7presence of a base. Thi s reactconrrayo@bso be
carried out under the flow or atnosphere of an inert gas such as nitrogen
or argon. [0119] As Compound (I-1), commercially avail able conpounds, 5
conpounds which can be easily produced fromcommercially avail abl e

conmpounds by methods usually carried qut by those skilled in the art, and
the |ike cafthsé ydisyclopgntyl c gther éﬁénﬂb‘e‘él‘ﬁ?aneonb%]@%n‘{tled1)‘15’\91#9“(% @&n be

used incl udgohreRis El’i’d)h%é‘y(ixcﬁlm&h@{h‘awﬁérﬁ chRFS R ASe st BAYBELs(uch) as

commerci al |y avai |l abl e conpounds, 10 conpounds whi'ch can be easi I’Emproduced
from commer €l ?Cfé%'f&l pad| @Optﬂméu%matby andt oded usjsenty dhereafed

those skill §g Vell Bt Elﬁreg{artab ?’rahgﬁrdfhfﬁd lté%etél%‘,?Gr dfeibiq Fﬁﬁtgé g&xanpl es of

Conpound ( use I nc han propano - di et hyl -
1 pr50pano| [012132] a‘uhneetbwle @spubahcblasembafns meidiag] yqllnillmhoiethﬂa{xﬂn@l] The

solvent to %?t}ﬁ’es el nngglb%Sé Fsg]ﬁlte'f%%hﬁ?@?& restricted as long as the
ve e

starting rraterla can i SS nto a certain extent and the
reaction i s[@bt4]i fihehiehetdon hemperaturenadsuatlynparss dépéﬂthng@lnvﬂnt suanmglde

et her solvents s etr r.of ur.an i et hox t hane bu nmet hyl
other . oyel GHARISE MhBrmTers st e LR, rebePns, U5ed PR 4} apptiian et Yo but y)
20|et her, di @ﬁﬁhm}gﬁt-}mwa ktersrgﬁﬂld (ih 4c1d1l13)>02fnfﬂxe hﬁeﬁ%”mlrﬂwﬂé Qﬁ:falﬂlixﬁn

SO v nts such as dic r omet hane, an oro [; este ol vent s as

et hyl¥ acet afeAcLing .Vgeﬁﬁoawr aPETETE Yaa% VeCus J0sk <R ier@srof The

sol vent is m&f@a&hyeﬁa@ﬁﬁemﬂeqéwtm v@tsbml acet ate or dichl oronet hane.
[0122] The above descri bed hase neans pyridine, collidine, triethylamne

250r the |ik@l13thd hgaeaction Preresig vyvasiesidepsadingam the stagingmaistial,

tenper at ur e s uglvent Y ahé EtheLRERIMY Wedt e theafdacBOn "Bl tid reh&ifoS Ol vent
and the other reagents used in the reaction, and is preferably -20C to 50C

(in terms o#ernnera Heernd) afierpddition ofothet h@aeeeésettihenreaeeeelrplxtm és
pr efjgr abl y gab(i’%?sh?re%‘)@h(f fo 08" EBure! mbke %@eﬁlﬂgf@‘ﬁlrretde pf the

react’ion ve sel e reaction time dsually’varies epen |ng on the
starting natldrhoaurs at the @@eriqscrlb%rwhen tempgeatuee.used in the reaction,

and the rea @ Hsg COMRS ALY (8:2)208h ¥ G8Ed AddLt§ 0% 9% bNF AP Suntt NE
reaction m ur 1S
preferably 1.1- to 2-fold molar amount with respect to the Compound
(H-1).
20 The above-described base can be used in a 1- to 5-fold molar
amount, preferably 1- to 3-fold molar amount, more preferably 2-fold molar
amount with respect to the Compound (H-1).

[0117] [Production Method I]

R'2

. . . H . .
Cl__ X2 R'2__ X2
Dl (1-2) D
O O
(1) Step1 i (1-3)
25 wherein X? has the same meaning as defined above. R'® means

C,-Cg alkoxy or C,-Cg¢ alkenyloxy.
[0118] [Step 1i]
In this step, Compound (I-1) is allowed to react with Compound

(I-2) in a solvent, to produce Compound (I-3). In this reaction step, the
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preferably stirred for 1 to 24 hours, nore preferably stirred for about 2
to 12 hours at the above-described reaction tenperature. [0125] Conpound
(1-2) carwbeousasrarn a 1- to 5-fold nolar amount, preferallip20ii/0619192-f ol d
nmol ar anobunt with respect to the Conpound (1-1). 5 [0126] The
above-descri bed base can be used in a 1- to 5-fold nolar anount, preferably
1- to 3-fold nolar anmount, nore preferably 2-fold nolar anbunt with respect
to the Conpound, (I-1). .[0127] Productio? Method J] CIRib 0 (J-1) x2a (J-2)
Step 1 j 1eRubionds sastded pabinsthy NTesERcR PTG BARS: such as 4-ni trophenoxy. RI"

means phenyl whi clrhi@deaBos st hisdtiRdc¥icansutidh dehtRe figdy 6B adhéspherd 0128]
[Step |]] In this step, Conpound (J-1) is allowed to react with

Conpound ( JoPpniiperh gapsyehes nitepganotRi€oTonpound (J-3). In this reaction
step, the 1 tiaQn i j£d (Y | REQ$ENC b Thi s
reaction na?égl oA%e ég?%@%gkguépugﬁegokﬂgefﬂoaforggﬁ%ggbhg$§n%?n%ﬁ’inert
gas Such ascemppogén vohrichr ¢am be[ 0dsib] pred@mdpdiom ¢ammercigdymasradiabld y

avai | abl e CQ&B@HH{?&@@%@%HQ%%@ Rafi?h Bt B9%hb¥e BkARUCH A" 89 and
y availa

conmmerci al |
the like can be used. Particular examples of Compound (I-1) which can be

used include 4-nitrophenyl chloroformate.
[0120] As Compound (I-2), commercially available compounds,

10 compounds which can be easily produced from commercially available
compounds by methods usually carried out by those skilled in the art, and
the like can be used. Particular examples of Compound (I-2) which can be
used include ethanol, propanol, 2,2-dimethyl-1-propanol,
2,2-dimethyl-1-butanol and B-methallyl alcohol.

15 [0121] The solvent to be used in this reaction is not restricted as long as
the starting material can be dissolved therein to a certain extent and the
reaction is not inhibited therein, and examples of the solvent include ether
solvents such as tetrahydrofuran, 1,2-dimethoxyethane, t-butyl methyl
ether, cyclopentyl methyl ether, diethyl ether, diisopropyl ether, dibutyl

20 ether, dicyclopentyl ether and 1,4-dioxane; halogenated hydrocarbon
solvents such as dichloromethane and chloroform; ester solvents such as
ethyl acetate and isopropyl acetate; and mixed solvents thereof. The
solvent is preferably tetrahydrofuran, ethyl acetate or dichloromethane.
[0122] The above-described base means pyridine, collidine, triethylamine

25 or the like. The base is preferably pyridine. ' | 7
[0123] The reaction temperature usually varies depending on the starting
material, the solvent and the other reagents used in the reaction, and is
preferably -20°C to 50°C (in terms of the internal temperature of the
reaction vessel), more preferably about 0°C to 20°C (in terms of the

30 internal temperature of the reaction vessel).

[0124] The reaction time usually varies depending on the starting material,
the solvent, the other reagents used in the reaction, and the reaction

temperature, and, after addition of the reagents, the reaction mixture is
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20 conpounds by nethods usually carried out by those skilled in the art,
and the |like can be used. Particular exanples of Conpound (J-1) which can
be used iwoluteldbrnzoyl chloride and p-toluoyl chloridepcrQeaQ}/0é919<Conpound
(J-2), commercially avail abl e conpounds, conpounds which can be easily
produced from commercially avail able 25 conpounds by net hods usual ly
carried out by those skilled in the art, and the like can be used

Particul ar s of ound (I-2) which ca

4-nitr ophenﬂﬂ@ﬁ%ﬁlr@ﬁg%of\%@% ]P‘Bzrﬁemt?é%d’rf’ rtt‘)tﬁp’ss“rré ro?l ‘?u§ hir
restricted 33 HAngabehe ddvet @dsttiBed Fdc@iondenfiRPatife. di ssol ved therein to a
certain extent and the reaction is not inhibited therein, and exanpl es of

the sol vent [PRYu&Gomnnamd §bR)cians bsubsedhdnt &t F-akgdi dels apolar amount,

1, 2-di et hOéY@ﬁeP@dl?l %o QURMH n'i’@lﬁwllnoﬁhh@«'ith &Xﬁé&ﬁ@%é’ b cmﬁ'd @ther,
dlet2¥ eth di 1 Sopropyl ether, tyl ether, dicyclopent et’her and

oxane;[0 h%ﬁ]o@@ﬁa@%%?@ﬁ%@&dbb@ﬁ%%ﬁl Ventused Lish aad- dp cﬁrlfékb meelaane and
chl orof orm SUC ln&?ﬁﬁ te; and
m xed solvengﬁﬁﬁhé&g§¥ﬁ9§ie ge?ﬁﬁﬁfﬁ%gMpre erhgﬁggﬁe Fra %ﬂggﬁﬁggth
acet ate or dnchindmittetdsanet. to[the IRImAnmda@del)e- descri bed base means pyrldlne,

col I'i di ne, | £3.h ng or e The base is preferably pyridine.
10[ 0133] Thi6¥§§c¥#%%h¥§ﬂ%$%éhuggﬁusualIy varies depending on the starting

material, the solvent and theg.pther reagents used in the reaction, and is
preferably - 20C to 50C (in téerms of the internal tenperature of the
reaction vesgel )grienore preferably about OCye 20€ (in terns of the internal
tenperature of the reaction vid®el). 15[0134]\[]/The reaction tine usually
vari es dependifig on the starting material, the solvent and the other
reagents used in the reactidiepland the reactjpg) tenperature, and, after
addi tion of tl‘rle”reagents the reaction mxture is preferably stlrred for 1
to 24 hours, nore preferapr stirred for about 2 to 12 hours at the

abovid- descri bed r SAEr¢ignXt ﬁ?&éfl&tﬁuk@w%gM%Fu%#ﬁotm&rwle@yxaanRbe used

inal- to %éaett%h@ﬁttatvhmay,beemetemé&15 bnelt8 thre2- égtg jar amount with
respect to the Conpound (J-1)° [0136] The above descri base can be used

inail- to $0F8ldl lPa]rJ]am)unt preferably 1- to 3-fold nolar anobunt, nore

preferably 1- to fiRldg nﬁgg%@ t ?HQHQE npound
(J-1). 25[0137% I%neath 0 the above- descrl %§%§e¥%gék ter tﬁgﬁ?égctlon
in each stegl-2)He axsotyenhdoofroduce Gasnpiound fle3xt eln thim rbactiac stepr ¢l

accorgdi ng t?ee?ctﬁ)%rt\é%’atﬂl&g‘ﬁlét g{ﬁ%ﬂgyege{n%@o%ebés%acu on mxture. [0138] For

exanpl e, in cases Wh Feaction mxture is liquid, the reaction
m xture i s war ned/Ihootedtipo maoalsoepearatedr @tamdeo the flomnor eemosphere

of an inert gas such as nitrogen or argon.

[0129] As Compound (J-1), commercially available compounds,

compounds which can be easily produced from commercially available
20 compounds by methods usually carried out by those skilled in the art, and

' the like can be used. Particular examples of Compound (J-1) which can be

used include benzoyl chloride and p-toluoyl chloride.

[0130] As Compound (J-2), commercially available compounds,

compounds which can be easily produced from commercially available
25 compounds by methods usually carried out by those skilled in the art, and

the like can be used. Particular examples of Compound (I-2) which can be °

used include 4-nitrophenol.

[0131] The solvent to be used in this reaction is not restricted as long as

the starting material can be dissolved therein to a certain extent and the
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30 if desired, and the acid, alkali, oxidizing agent or reducing agent is
neutralized as appropriate, followed by adding water and an organi ¢ sol vent
such as ewbybiiaastsat e which is inmmscible with water angcigeminodioreact

wi th the conpound of interest, and separating the |ayer containing the WO
2011/ 145747PCT/ JP2011/ 061919 conpound of interest. Subsequently, a sol vent
imm scible with the obtained | ayer and not reacting with the conpound of

interest is added to wash the | ayer containing the conpound of interest,
and the Iayéﬁ"’scué’#‘elstfkféring@é%da‘thé&ﬁm%?@ gERMPGs ehtsssaiierteinchidy gther

contai ni ng khReGAMAYAda9f telrahDERITREIN, | $,2LBEnQhORM tRahdY ebutyll MByPe dried
usi ng a desiccant such as anhydrous nmagnesi um sulfate or anhydrous”sodi um

sul fate, angthefie cyelopentyltmethyl eatber ddisthydvether adiisnproprleetsy, déewybr i ng
the compoundup | BbGEBREntyTUBHRET ankin 1SAARSAHRET RaloBEnd @Y ChyBANEhH NI the
conpound of Interest iS the aqueous |ayer, f%e conpound of ynterest can be
recover ed byobieatst such 29dksldioromethiant | ande dhloyoforme zastetr solmgntsf sudheas ayer
[0139] Furt i S e e raact.| i €4l i QUi and
this s poserbetthefEEae ERPAT 2ot RCHNEE Subs uisPeat 16
evapor at i ngsblvensishysteferably tetiabydtdfarant kthyd arptaterdr dichlodomietbang.e. g, , the

sol vent and ent s) .under no l, pressure or..redu .pressure. 15 [0140]
Fur ther 1 (RG2S TRR e VEes b RE g B, RS i S Tiaet Eblflamine, goi o,
or in casesowlgs HkéheThbblase iepeferablypytidine. i s |iquid and only a reagent
or cataly | eci pitated during the process of the recqvery while the
comidlind of 19 B5¢ reBefs STRPEATE U eHbLTHOR CERIAIEE ST HERB yst | s
first renmovechtbyal ithtrlven anthdoth@nRiagentseagsinin Qhe Geh@iost and inashed
20w th an appropriate grganic or jnorganic solvent, followed by conbining

the obt ai ne@ 85N A0 Guids 3N°Eh Gmdervet 1dr the dteenal plempesaiaies | ¢fy ththe

resul ting mrdddiod WBsdele 3P prefdighlyaabbik he EASRPONE &eihe Jhehe
reaction mxture is liquid, the conpound of interest can be recovered.

[0141] | n pakternaltemperatuiefdhe wpaqtion YRssellbst ances ot her than the 25
Conp e SlEAC R AR SNV PRS depeh e B el s
as it is withogelvesblaadithe ofher heagamipaed inftheneeetden, and the [readtn | n
above ot ol trSErpey Pt sy diach g RETRR Raglhns, e SSbuOTIRNERR Y T
di still ati oprefayabbe stiaredi fod otn 2dshappr moré preferdt)y 48krddnfarasesit\her e t he
ecover e comapgBlhd MGESBLR gyl 1, (e comound o
recragst al | i f@t3ignCommiungl €J-2plcamnbeonsel rfn x4 ur-e tof5-fold molar amount,
preferably 1- to 1.5-fold molar amount with respect to the Compound (J-1).
[0136] The above-described base can be used in a 1- to 5-fold molar
amount, preferably 1- to 3-fold molar amount, more preferably 1- to 2-fold
molar amount with respect to the amount of Compound (J-1).
25 [0137] In each of the above-described methods, after the reaction in each
step, the compound of interest in the step can be recovered according to a
conventional method from the reaction mixture.
. [0138] For example, in cases where the whole reaction mixture is liquid,
the reaction mixture is warmed/cooled to room temperature or cooled on ice
30 if desired, and the acid, alkali, oxidizing agent or reducing agent is
neutralized as appropriate, followed by adding water and an organic solvent
such as ethyl acetate which is immiscible with water and does not react

with the compound of interest, and separating the layer containing the
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sol vents which does not react with the conpound of interest can be used.
More particularly, the conpound of interest is first dissolved at room

t enper at we 20r/ueter heat in a single solvent or a n xtece/Jetoisoedvent s

whi ch does not react with the conmpound of interest. The obtained m xture is
5cooled in ice water or the like or left to stand at roomtenperature, to
allow crystallization of the conpound of interest fromthe m xture. [0144].

The recovered conmpqun i nter can be sub ct ed to various
chr omat ogr aSRYPREMA 0 gﬁerwsas ﬁ%ﬁﬁque&ﬁl&sea YRR dATRiSRIbGr Wity the

rever se- phaggtfiRtd My MRS O RBRY, witR th8 WoRdsRindhef BitbiesY i9hdd&e td 0
conpound of |nterest In general, weakly acidic silica gels such as Silica

gel 60 (70- 285hthefaysr 13152 H’ésmmmm atinfprest.Apdvibedryers awviBem (300
mesh) manuf g X}B Fe% byFLF Hidr, Bl IchSésawE@x%nl}féai tylsf' QOnfEﬁ%ngethHS&Qne\sﬁh@QFes

where, for e t he co ound of Interes basi ¢ "and too strong
an adsor pt | @mer@ttlhethab@xg@nmerhayecmeﬁ mayl ibeadyged susmlg apdeyig¢anti suchcesit ed

Silica Cel %ﬁﬁgdx%%g gnbsidif s f%ﬁé]b‘{ Efi'hﬁ%oﬁé«”sbdl fﬁtecgﬁﬁf‘tﬁ@'safvtg ¢ or the

i ke may al so use cases ere oun
i nterest isthépodmoyedoby evaporation; therebmrﬂg:lmlvyrlpglthc csmpwnﬂ cfuoterest.
NAM 300 nuf act ur

h |
o Aoy | EDEGRE SR e el ByeDehnnbe RO UL BRbHRT b i adas ! once
nor mal - phasaqsaédiscdaye] thel compelndndt tgemphycaaubh moﬁh#éﬁHbgaeIercnﬁi@e

(KP L, 60 uf act ur. ed otage or H Fl ashTM Col umm (40
nl;% 60 A) dﬁ%ﬂﬁfl&?‘sl}gggﬁm I%Pg\ﬁi“a%ﬁ or reverse-phase silica
gel col um Orm]amgﬂhaphm BaKER vaﬁer‘él\/LE‘eG&ho@&a%umnmﬁﬂ@wﬁ@dldwd YMd Co.
25Ltd. may obe usgﬁ Q\I/Hdiogg one of these silica,gels and
eluting thet n'b%LHﬁ:?S S HiereerPn of SMtAEsE eAn trFE)‘P‘@rE‘é)Il}@ﬁtEy\/\hl ch

do not reaCTevK‘fgéﬂatlh th%hﬁibsfa%@é/ lofigert {MAnSlevVesthpSund f Qﬂféﬁ?@ita(fg Qn thd he
conpound of interest can be obtained in increased purity. 30 I n cases

where the cé @ahan%reqw&)éademptmab@@swe&iéﬁéwqupneﬁwr«d it . s al so
possjspl e to [Om]e%?thtepeinpéﬁs'e!é X)V}féfre gy %%Bgé&&doroé c'afglfiteﬁtprgyent as a

distillation. In distillation, the conpound of interest can be distilled by
bei ng pl acedolifder lrleQﬁﬁeﬁédVI}ﬂféster‘@h‘alte regetirn anpdpes iy didgid gndeonliieat .

[0146] Repr eseh @bt Y% 28190k SieQhith R g&’%g{e' VI% g?st@f)ﬁxe 2 1Qlotdl§ wappounds

of the present” 1 nvention”are-as escrl raw nateri al
conpounds anhkke chmpoundeitistarestbie dissdvédin pr@dlwfcom,onheafeagm @oetelystls of

the present éé ?‘¥§t%¥n eg‘;}%veﬁ&réntgo% E&g It]l% P%fr%x{ead ?eaalﬁa{xt Br §§t'a KL §s wrZaIsRéd a

hydr at e, he” sol'vent to be
used®Cand th@v1th Iaa apprdpﬂa& organi @ ot rihotmlcasolweng ﬁﬂldWmiybglocombmnmml bi t

the reactio dl e t.he lyent to b Iso varies dependi ng
on the- ot ar g ogeed  ut<hiSR it GuRBHE e ferc BabERG Byt eI TS o
restricted assulting maixtute doahengimd mhadvier dshén rthactdses vatet the sihaid i ng

material 10 can be.di ssplved . therein to ent.. I n cases, where the
Cormound of Feaa BLaRTE v B Smppg Er SES 0 bt RegPRred s b

converted t@otdE $hapertfula, Pirepedsed! ahsad t thef shbgaﬁeémmtneln hana thydr at e
t hereof , accordi ng nal et hod 0147] I)n cases where the

to. a converi?
compeund of COMPOBPESRtFTRYeHER S OBiARFLN A2e TERFTIOR mighre, 93 @Pht e, |1
Can be converfids the JubSeduedr rEtBPEtephens ARAVANARERY BAMdIsoOb& used
conventi onal nethod.
as it is without isolation of the compound of interest.
[0142] In order to increase the purity of the compound of interest
recovered by the above method, recrystallization, various chromatography
30 methods and distillation may be carried out as appropriate.
[0143] In cases where the recovered compound of interest is a solid, the
purity of the compound of interest can be wusually increased by

recrystallization. In recrystallization, a single solvent or a mixture of
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[0148] Various isoners (e.g., geonetric isoners, optical isoners,

rotational isonmers, stereoisoners and tautoners) obtained for the conpound
of the prweeantiissmenti on can be purified and isol ated bycugprgrasmor mal 20
separation nmethod including recrystallization, diastereoneric salt nethod,
enzymatic resolution nmethod and vari ous chromatographic nethods (e.qg.,
thin-layer chromatography, colum chromatography and gas chroimatography).
[0149] In cases where the conpound of the resent i nvention is used as a

25 phar maceSPiVERIS, Whkd gpes Aal Bact Vuith the &gmow dofy Mtesstegambpeysedng t he

compound of M&i® BaARRM!IY, nMi%”Q:bHﬁ'JoWhHhoﬁ’]nﬁ:?wtO&r irate dddidddvat Adepever,
this does not negate usage as a pharmaceutical of the conpound of the

present i nv&RpYatus orfundgr hwlmq sipglmplzentodr 2 mExggaiofisely e Mldeh
exci pi ents, dBéé‘%]% SeadtUBfiihC Y %omgﬁgnﬂ“éf Pﬁ@l%lf Bl Offe JHRhIREE NHIALRDES

correctives Fierd surfactant s I'’zers, suspendi ng agents,
i sot énic ageqok;d inté evager emthied st o keft mwsuaodia@amm tegipgbatiiiez do silland

absor pLi on eRNANSLdan WHENcRY s YPRAAS: MRERRY ARripLe combination, i f

desi red. e excl |en ct ose, saccharose,
gl ucose, cof®l4t]alth, renfamneﬂoctqmpmrtd totﬁll,ntesrbar cim ber agghetbdnﬁozealrieusar ch,

dextrin, crystall,ine eIIu ht anhydrous sjlicic¢ aci al.un num
ST eate, CchRteao Bt etORS sh M RTRHRENE Rl shr SR aRar B
h?/dr Oglen 5ph@;&ph ktﬁp}&iasel columnE&hfmhﬁﬁgﬂelpryhethl1Iildﬁiras% it L{ﬂ.ﬁ'ltpolo)fVIt}IiB/I

al coho nmet ce ose cel |.ul os aca

Cer a0 T eptheSi SR atte pUb aepEiALe BRREb Bl sl 5o Se i lbse,
sodi um car be¥ysBt(hy12cel hutiose 34D OOvinRyh) mhﬁﬁﬂctﬂ@ﬂ%yamrﬂla@f EWL300
10Exanpl es of the Iubrlc%nts i ncl ude, gneS|un15@$Ié cal ci um st ear at e,

sodi um st eak380 meth) Manufacipeed by Kpat RYeiaeChem d“@dl‘l’%l“é%t‘i shica.

Exanpl es of chie WheleNFGOEBRPIR, tH@bé&ﬁEoﬁﬁd%‘f@Me&é‘s@ i§ Plakidl ARLshABL00
gel atin, calcium carbonate, sodi um hydrogen carbonate, calciumcitrate, 15

dextrin, pe6HPRE | W sUBBSOTRUATEd HYdr 8% pr eb«gﬂ'fz:mempagé silica  gels,
car Q%Xymi‘t hgk@hhh& &é@oat@&r bﬂi%méaw(?@b 134lposf es?rlgt ﬁia&&@fa&ﬁ&%c%fy@djpse

sodi um car starch and sodi um car box starch
Exanpl es of Sultwelacﬁh@wwg Leideor she ke genyt ﬁl@gebq/vhwb ahldi:asieémh@e for

phar eceut Gkl PGP il 57 RLE81 SARIBESPUBII Sy 1 i
ri bofl avi n solienm ptuhsm:;atmemadoyeisl owcad;aany,mNrAl\/&IZQOH or NAM&H9Fes of
Lhe cor T oot YR ALHI%, 00 ROMIERec "EQL NBla. HQHLS ROVESL: PRBPEr T M
20 purification by chromatography, normal-phase silica gel column
chromatography such as FLASH+Cartridge (KP-SIL, 60 A, 32-63 um)
manufactured by Biotage or Hi-Flash™ Column (40 pm, 60 A)
manufactured by Yamazen Corporation.; or reverse-phase silica gel column
chromatography such as YMC*GEL ODS-A manufactured by YMC Co.,
25  Ltd. may also be used. ' -

By using one of these silica gels and eluting the compound of
interest with a single or multiple solvents which do not react with it, then
removing the solvent(s) by evaporation, the compound of interest can be
obtained in increased purity.

30 [0145] In cases where the compound of interest which was recovered is
liquid, it is also possible to increase the purity of the compound of interest
by distillation. In distillation, the compound of interest can be distilled by

being placed under reduced pressure at room temperature or under heat.
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Exanpl es of the emulsifiers and surfactants include stearyl

25tri et hanol am ne, sodiumlauryl sulfate, |aurylam no propionate, |ecithin,
gl yceri n wonosttasnat e, sucrose fatty acid ester and gl yeemiymdiabdyieaci d
ester. Exanpl es of the solubilizers include polyethylene glycol,
propyl ene glycol, benzyl benzoate, ethanol, cholesterol, triethanol am ne,
sodi um carbonate, sodiumcitrate, polysorbate 80 and nicotinani de.

30Exanpl es e suspendlng age i nc , in addltlon o .the above
sur f act ant s%]n‘{@ B§Rr4seR aﬁ*é’@ro%ﬂ i eg% g&"n dystigni Ayethgds oré) the

pol yvi nyl pyp ?buﬂ@mf thet preb &Rl Inventisf arBY4 aéée@mehylu@&lel Lﬂlﬁsﬁe raw
hydr oxyet hyl cel | ul ose and hydroxypropyl cel lul o se. Exanpl es of

the i sot oni &aigfadh sompennde agduthss seagents Gen kniused dor papdurtion efhdhe
sorbitol. ¢om ou&@@kl@g@seﬁh%v@;ﬂﬂ%ﬁﬁﬁaﬂf 'Bﬁllﬂgﬂ %M'xe(;f 2 él‘t't 4 0Rate

containing a horic salt, acetitc aci , car onl c acid salt or
citriSc aci dosal hydrgte Exdrpheyary dependingiosethe %i@rtmg:nmﬂ@rla’reltltwbplamaben

B Do 2 f 8 be WLRTEARETE, aREREY hof HiRHBeg ANBAE'AWthe D B impibit

dehydr oaceti ¢ "aci i ox1 dant S
i ncl ude sul the mastiani dNeallless tasaprtbe sohwind t@.lbd wel ataphaied depkddiegpl es of

the stabili zer cl.ude thos u for har tical
Exanpl es of Ph@leasga%m& "t ﬁer %hgﬁ é?%g‘%ﬁ% %(CJL 3%%@# eHs pet
phar maceut i eatictefGikSbhg fawiit Gees n@txmhnheslmfeat:henahd\»the fswrﬁugaﬁateﬂsl i ncl ude

l. .15 t abl et I I
rodfes anacPuRaIdnayShikeERh b share Srubly afn hectciBrrende sipadigor oo 7

oi ntents, ehpfestid ﬁlvehﬁbﬂﬁﬂbbtalﬁé\i)@§a feye et i md}ababoﬂ{'@@éd t@die dr ops,
catapl asnms and | qti ons; g%ls %d on sol utions. The above oral

pr epar at i on&tat§ 8 ARTERR CAPRYUPHe OB BIXATBIsathereaty @scording

appropri at eto Q@of,egm(grfgqi,métngdsurfaces of the oral preparations nay be
coat ed. e above external preparations are fornul ated espeC| ally by

combi ni ng, %l%pirbﬁaﬁeat@erts ke eqmippiadf the)prrsenkinveptipe dy phiained as
enulisi fiersy, oW bAGHRMSte %pha&b'b'e' &ﬁfv%rteaut%p@l@dfrgg 888 Y Sthe! é&ﬁg&rm agents,

antiseptics, 25antioXidanfs, stabilizers or absorption enhancer anong the
above according to a conventional method.
[0148] Various isomers (e.g., geometric isomers, optical isomers,
rotational isomers, stereoisomers and tautomers) obtained for the compound
of the present invention can be purified and isolated by using a normal
20 ~ separation method including recrystallization, diastereomeric salt method,
enzymatic resolution method and various chromatographic methods (e.g.,
thin-layer =~ chromatography, column  chromatography and gas
chromatography).
[0149] In cases where the compound of the present inVent_ion is used as a
25 pharmaceutical, the pharmaceuticai is usually ‘formulated by mixing the
compound of the present invention with an appropriate additive.
However, this does not negate usage as a pharmaceutical of the compound
of the present invention as it is.
[0150] Examples of the additive include excipients, binders, lubricants,
30 disintegrators, coloring agents, correctives, emulsifiers, surfactants,
solubilizers, suspending agents, isotonic agents, buffers, antiseptics,
antioxidants, stabilizers and absorption enhancers, which may be used as an

appropriate combination, if desired.

37



addi tives. The above injection solutions are fornul ated especially
by conbi ning, as appropriate, the emulsifiers, surfactants, solubilizers,
suspendi ngoagem4si47i sot oni ¢ agents, buffers, antisepticecTaptiioséidants,
30stabilizers or absorption enhancers, anong the above additives. [0152]

Al t hough the dose of the pharmaceutical of the present invention varies
dependi ng on the synptons age, sex, body weight, adm nistration node, type

of salt, sensitivity to th rredl canent, .can rete type of the ql sease, and
the |ike, the dai E<agges pérthgnex@ments dnglyde Pytoaﬁmae%awetcgam 1000
g (preferalby aligrth, 191a'i'fﬁltbp 3801 200arl) pRegelRIGASE Rhrcll adextrin

admi ni strati on or about ng to about 1000 (gpreferabl y about 10 fo about
500 ng) in cRsteldise @fella}QSéxtléghfamnbyéwatﬁlmc @eidapalnminup gsitisatgbout 5
3000 jig (pr ch‘?ﬁlﬁbgﬁlc%@uﬁlagnéﬁg a1 ﬁltl)tm@tgggchﬂeghn@eé Hxnpqudrﬁgérght in
the case of an injection sofution, Ichis a nlnlstere once ‘or dividedly
in 2%0 6 tiphesplpge. day. In the cases of the oral preparation and

the injection sol lﬁtx!a% stehgf valeue&?hg}% CiﬁE rl% qg}mlé 0581 ?ﬁ%ﬁwa' |y

adm ni stered, and, cas€ 100 e ex aration, al ue
i ndi cates i tcsllahxsu,ntethgl uatllyloadys ogured ara\bm ttnaghwant}n,g pddtin, Extaailaces

[ 0153] The ound o [ €S i nve on ca uced, for. exanpl e,
by the procSURaate P AR IR | ow AyuRaRelCelpRRY e .y bR 5 by
Teat Exampl e 1t Chodl d be HrbtStaon homver . that Ehase. ar e exenpl ar

u ve X y
onTy T ana t hat ¢ hESBRBLEHOT; E T ISARS IRCIHge cudeed iun [ JEaaIcy CUEEY t e
fol | ow ng speakdtes ssmm)Ise@rﬂnﬁlmafawuawap@l%t}@m@n Yydeg dmideoMbidaput

2

departing fromthe scope of the present invention. [ 0154] Conpounds

menti oned wisHI3 ef erence to publ i shed docunents are produced according to

those documents. [E}haRlles Sflth@ahgﬁt rhtdrs $hélugd &géwgg{@mlﬁl&&@n&%ﬁgraphy
described in the Exanpl es, unless otherw se speci is Silica

(70-230 meskgekting3mlgom wegtnate,osedinmc lydresaHeahonated fal¢ium Sitrategy A,
32-63 p, M ZekYiP Ot ageeti®r H bRShTMsGRltvied 40 RYdr6QyfibpliRMMulyrazen

carboxymethylcellulose, carboxymethylcellulose calcium, croscarmellose
sodium, carboxymethyl starch and sodium carboxymethyl starch.
Examples of the coloring agents include those whose addition to
pharmaceuticals is permitted, such as iron sesquioxide, yellow iron
20 sesquioxide, carmine, caramel, B-carotene, titanium oxide, talc, riboflavin
sodium phosphate and yellow aluminum lake.
Examples of the correctives include cocoa powder, menthol,
aromatic powder, peppermint oil, borneol and cinnamon powder.
Examples of the emulsifiers and surfactants include stearyl
25 triethanolamine, sodium lauryl sulfate, laurylamino propionate, lecithin,
glycerin monostearate, sucrose fatty acid ester and glycerin fatty acid ester.
Examples of the solubilizers include polyethylene glycol, propylene
glycol, benzyl benzoate, ethanol, cholesterol, triethanolamine, sodium
carbonate, sodium citrate, polysorbate 80 and nicotinamide.
30 Examples of the suspending agents include, in addition to the above
A surfactants, hydrophilic macromolecules such as polyvinyl alcohol,
polyvinyl pyrrolidone, methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose and hydroxypropylcellulose.
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Corporation. [0156] "Reverse phase silica gel"” in "reverse phase silica gel
col um chr omat ogr aphy” described in the Exanples, unless otherw se

speci fi edyoizs1MMEMGEEL ODS- A (12 nm 5-50 pm) from YMC Cecy/iaetd1/080j90157]
"NAM silica gel” in "NAM silica gel colum chronmat ography” described in the
Exanpl es is NAM 200H or NAM 300H from Nagara Science Co., Ltd. [0158]

" SUM CHI RAL OA- 2500" or " SUM CHI RAL OA-2500S" descri bed i n the Exanples is

the HPLC col um f Chem cal Anal ysi ice, Ltd. [ 0159]
"Purification by %-é@gwi ﬁé@“el%ﬂ LN pRgentt mﬁe@z@wsa e9HBmREBigridishy "

descri bed i ﬁ}lgﬂﬂl@to@éﬁmbﬁﬁt(ﬂere performed, unless 5otherw se specified,
under the follow ng conditions. [0160] [CoI um]__The col umm used was as
fol l ows: Conpany: ESAmsteDofNge:bufswesnclys boffer 1 sdugiens seonimninga nm | . D.

Type: ACR 5 H}E}[lﬁ%ﬁ:llclhlggﬁ' h&thag8lsalt, ca rbonic acJ@Qlt%‘?@?[@%&dQ% 8f (1) and

(2) bel ow a gradient In t e ratio range o 100, as a
movi fg bed for |i Exetpdés ofrﬁtmgmtamcs 15@111)16 g9ethydpeaslean, (mowiparzéxemc aci d)

(2),99. 9% acekapbiihhe SOeAas ofEhdihyl KORb” FORMARIRE! gl fgi 0 the

fol |l owi ng erer era ure ween about C and
35C. "% unl eeﬂ:ioabiairvm se speC|f|ed i s wei ght percentages. The ot her
symbol s used her et@carsnt ey of Yle antioxidants include sulfurous acid salts, ascorbic
acid and a-tocopherol.
10 Examples of the stabilizers include those commonly used for
pharmaceuticals.

Examples of the absorption enhancers include those commonly
used for pharmaceuticals. '
[0151] Further, examples of the above formulations include oral

15 preparations such as tablets, powders, granules, capsules, syrups, troches
and inhalants; and external preparations such as suppositories, ointments,
ophthalmic ointments, tapes, eye drops, nasal drops, ear drops, cataplasms
and lotions; and injection solutions.

The above oral preparations are formulated by combining the above

20 additives as appropriate. As required, the surfaces of the oral preparations
may be coated.

The above external preparations are formulated especially by
combining, as appropriate, the excipients, binders, correctives, emulsifiers,
surfactants, solubilizers, suspending agents, isotonic agents, antiseptics,

25 - ‘éﬁtioxidants; stabilizers or aB-Sdfption enﬁéncers, éfnbhg the above
additives.

The above injection solutions are formulated especially by
combining, as appropriate, the emulsifiers, surfactants, solubilizers,
suspending agents, isotonic ‘agents, buffers, antiseptics, antioxidants,

30 stabilizers or absorption enhancers, among the above additives.

[0152] Although the dose of the pharmaceutical of the present invention
varies depending on the symptoms, age, sex, body weight, administration

mode, type of salt, sensitivity to the medicament, concrete type of the
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20t he followi ng: 1H NVR proton nuclear magnetic resonance 8: chem cal
shift s: singlet d: doublet 25t: triplet q: quartet quint: quintet sext:
sext et mwoubtimbay 30br: broad sept: septet J: couplingcroratiandiotiz: Hertz
M nmol/L n-: normal s-: secondary t-: tertiary 5N. normality

disease, and the like, the daily dose for an adult is usually about 1 mg to
about 1000 mg (preferably about 10 mg to about 500 mg) in the case of oral
administration or about 1 mg to about 1000 mg (preferably about 10 to
about 500 mg) in the case of an external preparation, or about 1 pg to about
5 3000 pg (preferably about 3 pg to about 3000 pg) per kg body weight in the
case of an injection solution, which is administered once or dividedly in 2
to 6 times per day.
In the cases of the oral preparation and the injection solution, the
values indicate their amounts to be actually administered, and, in the case
10 of the external preparation, the value indicates its amount actually absorbed
into the living body.
Examples
[0153] The compound of the present invention can be produced, for
example, by the process described in the following Examples, and the effect
15 of the compound can be confirmed by the process described in the
following Test Examples. It should be understood, however, that these are
exemplary only, and that the present invention, in any case, is not limited
by the following specific examples and various variations may be made
without departing from the scope of the present invention.
20 [0154] Compounds mentioned with reference to published documents are
produced according to those documents.
[0155] "Silica gel" in "silica gel column chromatography" described in the
Examples, unless otherwise specified, is Silica Gel 60 (70-230 mesh or
_ 230-400 mesh) from Merck, FLASH+Cartridge (KP-SIL, 60 A, 32-63 pum)
25 by Biotage, or Hi-Flash™ Column (40. um, 60 A) from Yamazen
Corporation.
[0156] "Reverse phase silica gel" in "reverse phase silica . gel column
chromatography” described in the Examples, unless otherwise specified, is
YMC*GEL ODS-A (12 nm, S-50 pm) from YMC Co., Ltd.
30 ~ [0157] "NAM silica gel" in "NAM silica gel column chromatography"
described in the Examples is NAM-200H or NAM-300H from Nagara
Science Co., Ltd.
[0158] "SUMICHIRAL OA-2500" or "SUMICHIRAL OA-25008"
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CDC13: deutero chl orof orm d6- DMSO. deut ero di net hyl sul f oxi de CD30D: deutero
nmet hanol CD3CN:. deutero acetonitrile 10DMF: N, N-di nethylfornmam de DMA:

N, N- di metwypl2acetssrirde DVAP:  4- (di met hyl ami no) pyri di ne TBWEJP201b0é19io et hyl
ether THF: tetrahydrofuran 15TFA: trifluoroacetic acid DMSO di net hyl

sul f oxi de WBC. hydrochloric acid :

1- et hyl-3-(3-di net hyl am nopropyl)carbodiimde TFFH. fluoro-N, NN ', N
-tetranet hyl f or man di nj um hexaf | uor gphosphat e [ 0163] Exanpl.e 1 .

203- met hoxiﬁ‘é%‘ﬁ L3 éilﬁi]%’&‘mlleﬁrlép‘i AHEL4T gobimn from Sumika Chemical

{ (R) 44- (am n@l Pz Q¥H}igd naiet hyl ) phenyl am no] - [ 2- f1 uor o- 3- (2- hydro
xyet hoxy) - 5- net hoxyphenyl ] met hy1} - 2- pyri m di n-2-y1-2H41, 2, 4] tri azol - 3-
yl oxynet hyl [@5t%r "PyrifigdtiomNaby aniteieerse ( 4phgse  high-performance  liquid

2101y e TR PPN G et v
prret Byl i denettreewzsensnesificgh amider theetsfllowing conditions.
[0160] [Column]
The column used was as follows:
Company: SHISEIDO
Name: CAPCELL PAK C18
10 Size: 50 mm x 20 mm I.D.
Type: ACR 5 pm
[0161] [Mobile Phase]
_ The combination of (1) and (2) below was used, with a gradient in
the ratio range of 100:0-0:100, as a moving bed for liquid chromatography.
15 (1) 99.9% water (0.1% acetic acid)
(2) 99.9% acetonitrile (0.1% acetic acid)
[0162] "Room temperature” in the following Examples generally refers to
temperatures between about 10°C and 35°C. "%" unless otherwise
specified, is weight percentages. The other symbols used herein stand for
20 the following:
'"H-NMR: proton nuclear magnetic resonance
0: chemical shift
s: singlet
d: doublet
25 t: triplet x
q: quartet
quint: quintet
sext: sextet
m: multiplet
30 br: broad
sept: septet
J: coupling constant
Hz: Hertz
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4-( { [2-fluoro-3 -(2 -hydroxyethoxy)-5 -nethoxyphenyl] -(5 -oxo-1
-pyrimdin2-yl-4,5 -di hydro-1H [1,2,4]triazol-3 -yl)nethyl }

am no) bengwemdimnsr4aceti c acid salt [CAS No. 951803-95- 5pctAed10gg19and DVF
(5 nL), benzoic acid 4-nitrophenyl ester [CAS No. 959-22-8] (280 ng) and
triethylamne (0.2 5 nL) were added and the resulting m xture was stirred
at 50C overnight. Acetic acid was added to the reaction solution, and the
sol vent was yap@ ated under reduced pressure. The residue obtai ned was
purified byI‘KIAWP iH1ica gel colum chromatography (m xed sol vent of

met hanol - et I;yylnmlat e) to obtain the captioned conpound (492 ng). 101H NWR
(CD30D) 8 = 3.72 (s 3H), 3.88 (t J =4.8 Hz, 2H), 4.10 (t, J = 4.8 Hz,
2H), 6.00 (§' SPPB’n B8Y65 (d, J 5.2 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 7.35
(t,J-48|t—|z,te 7.43 (t, J-72Hz,2H) 7.50 (t, J=7.2 Hz, 1H), 7.98
(d. J = 8.4 F, 21’1) 8.23 (d, J= 7.2 Hz, 2H), 8.77 (d, J= 4.8 Hz, 2H).
15[0§64] ( N: bmmahé! hoxynet hoxy- 2, 2- di net hyl propi oni caci d net hoxyrret hyl
ester 0 3- hydroxy 2, 2-di met hyl propionic acid [ CAS
No. 4835 QOCQC 18@\1%}8({?1%l g?fg) or onet hane (350 m.), at OC, chloronethyl 20
met hyl et heﬂs-([]MSD rdc)ltqioshmlevladsmlrﬁoﬂdehl or onet hane (30nL) and

N, N- di i sopr lethyl am ne (;44.2 nL) were sequentially added. After stirring
t he mxture%(ﬁ%i %?‘H e%Otmfg}?r%ofenperature, aqueous ammonia (50 L) was
added t her el0D;CN: ddwerni adetisreitrile N hydrochl oric acid (500 nL) and di et hyl
eth (800 dded,..and the resulting m xture was 25 shaken,

foll c9wed by%Fm@ﬁﬁ gtfylf?{glaé’? &nic layer. The organic |ayer was

sequent i al | pMas ei-dinidihplateraaliéel aqueous sodi um hydrogen carbonate
solution (3 and sat yrated aqueous sodi um chloride solution (300 n),
and dried oﬁwmﬁyaﬁ@ﬁ&yﬁﬁ‘&%ﬁpﬁﬂﬂm fate. The resulting m xture was
filtered angEME: glg,heymﬁgthfy[ biHeat € was concentrat ed under reduced
30pressure to obtain the captioned conpound (16.5 g). 1H NWR (CDCl3) 6 =
1.25 (s, 6HFH %tsgabsdm@lq)an 3.46 (s, 311), 3.56 (s, 211), 4.61 (s, 2H),

5. 264(s, ZH)FP{AOJtﬁ@quéac‘éhc?acm?t hoxynet hoxy- 2, 2- di met hyl propi oni c acid To
a m xture of 3-nethoxynethoxy-2, 2-di met hyl propi onic acid

DMSO: dimethyl sulfoxide
WSC: hydrochloric acid 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
TFFH: fluoro-N,N,N’, N -tetramethylformamidinium hexafluorophosphate
[0163]Example 1

20 3-methoxymethoxy-2,2-dimethylpropionic acid

5-{(R)-[4-(amino[benzovlimino]lmethyl)phenylamino]-[2-fluoro-3-(2-hvdro

xyethoxv)-5-methoxyphenyllmethyl}-2-pyrimidin-2-y1-2 H-1,2.4]triazol-3-

yloxymethyl ester
(1a)

25 “ N-[1-amino-1-:(4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]-(5-0x
o-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methyl]amino } pheny

)methylidene]benzamide

(3

NH2 ~ /&O/\/OH

To a mixture of
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5 nmet hoxynmet hyl ester (16.5 g) and nethanol (30 nL), 5 N aqueous sodi um
hydr oxi de solution (30 nL) was added, and the resulting m xture was stirred
at room twopernatssme for 4 days. |Ice was added to the m prcuneoiansiost O0C, 5
N hydrochloric acid (35 nL) and diethyl ether (300 nL) were added thereto.
The m xture was shaken and the organic | ayer was coll ected. 10The organic

| ayer was washed with saturated aqueous sodium chloride solution (100 nm)
and dried ove ydrous_ magnesi um sul fate. The resul ting_m xture was
filtered ané-{{@-r}gwai%z?dhvgmysﬂ@ DB HPPERER- Gner | rRaie Dpressur e
to obtain they|cABLAiAPELH-¢ AOPIOYAG{zbA15- @) r( @i 1ag&ids, 6H),
336 (o 3HL 3 EL lég S agtrés 5 ‘i‘%)f*%‘}%ts %e«id% e Taeet

3- met hoxy meepisksalp[GASi Net 851803085 i (61acne) and & MFethiiL) e erzoig acid To
a mixture ofy yalBhet A40BLICARINTBME o 35%) Woko Highlasaimy Avdrogen
phosphate (246 g ,et%Lr%bugs annnnipé?hygaggén s&?fate EQH%S g§9§§ and

3- netShoxymettgxyege addedrend thprispilomigcmaxtuge Wb, girgyd \aer5@°Cequemighdl | y
added. The rg xt.ure.: o] t - chl et h chl.o [ CAS
o, 0715 R Byt T ey AL 1 e qPAIAL IR, "bha "SGRl s

f ol | oned by essparatedgundes redsedd pregsuext Uihe weetuzi giithired wao putifiederyat ur e.
Water (1.3 d..TBVE, (800 i) were added, to the 25 m xture. After. shaking
Uhe i xt ur e A TeS g aEp et htBefosl RO cirPsod SolienCar i Bandlorh:

sat ur at ed agqoeated ts odtaimthd kapticeedsedrmpowrd (4320mg).), fol | owed by drying

Che 160t ) necHN VI AEDSHR "8 6naci (aceh ottt PEaukhd o 200t 40 4l "ot ai ned

L esitdue vv?ﬁmlﬂzt ltzep) gby(t)@i(é,,i fH),QG.FSC(QlLUITﬁ_S.Qhﬂg@,ﬂBHQ,gtSixgh i(lﬂi;xs.)d H%!meR of
ept ane-e a al e ont al e.C 1 0 Cco u . .
(Dcisy 6 ko8 %eale ke T65Rse 1Py, 13 (Ps 283 ue TR Thoed v Tael s 75
(s, 2H) 5[ 01f7) 7.(9|%_9()d§J-—J]JGWH&%”)ZHEP&&B-(@; Z-iimgH??'hHI),osmqr(idgg&i d.8Hz{

p -

[ 4- (am no [ benzoyl i m no] net hy enyl am noj - [ uoro-3 -(2 -hydroxyet
hoxy) - 5- met %I))yp_henyl ] methyl -2-pyrimdin-2-y1-2H [1,2,4]triazol-3-yl ox
ymetjiyl est §(§164']1 iy eof I\S&'—Enje"d‘?i‘(m}’i'l‘i?e'tiio>'<f1-‘ﬁ',2-{dimethglpropionic acid
[[2-fluoro-3-(2 (5-ox0-1

“hydr OXﬁet hoxy) - 5- rfet hoxypheny1] -
- pyri mi di n- meghoxymethyhgsten- 1H41, 2, 4] tri azol -3-y1) nethyl] amino } pheny
1) net hyl i dene] benzam de (120 ng) and DMF (3 nl), potassium hydrogen
carbonate (30 ng) ®nd 3-net hoxynet hoxy- 2, 2-di net hyl propi onic acid
PN AN
O 0 O O
To a mixture of 3-hydroxy-2,2-dimethylpropionic acid [CAS No.
4835-90-9] (10 g) and dichloromethane (350 mL), at 0°C, chloromethyl
20 methyl ether (16.1 mL) dissolved in dichloromethane (30mL) and
N,N-diisopropylethylamine (44.2 mL) were sequentially added. After
stirring the mixture overnight at room temperature, aqueous ammonia (50
mL) was added thereto. To the mixture, 2 N hydrochloric acid (500 mL)
and diethyl ether (800 mL) were added, and the resulting mixture was
25 shaken, followed by collection of the organic layer. The organic layer was
sequentially washed with saturated aqueous sodium  hydrogen carbonate
solution (300 mL) and saturated aqueous sodium chloride solution (300
mL), and dried over anhydrous magnesium sulfate. The resulting mixture
was filtered and the obtained filtrate was concentrated under reduced

30 pressure to obtain the captioned compound (16.5 g). A
"H-NMR (CDCl3) 8 = 1.25 (s, 6H), 3.35 (s, 3H), 3.46 (s, 3H), 3.56 (s, 2H),
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15 chl oronet hyl ester (54.8 ng) were sequentially added, and the resulting
m xture was stirred at 60C for 14 hours. To the m xture, ethyl acetate (100
nm.) was MOed1/TERE7resulting m xture was sequenti al | y wkR€hga2aipee1% i mes
with water (50 nL) and with saturated aqueous sodi um chl oride solution (50
m.), and dried over anhydrous magnesi um sul fate. The 20resulting m xture
was filtered and the obtained filtrate was concentrated under reduced

pressure. e was purified by NAM silica gel columm
chr omat ogr agh Eﬁﬂ%dgéﬁe&eﬁﬁof hept ane- et hyl acetate and net hanol - et hyl
acetate) to {013653!]! mé)@nfembxyaﬁeﬂhowrmlmﬂleﬁﬁﬂﬁbf@)mnikh&cw (COBCN) 8 = 1.23

(s, 6H), 0 (t = 1H) 25 3.43 (s, 2H), 3.73 (s,

3H) , 385(q, D= 5.6 H, 2H), 4.11 (t, J= 5.6 Hz, 2H), 4.36 (d, J= 7.4 Hz,

CARIA Zdw@}?@“ OBb5 (9o 2 4 T 4k, Ty K 6y (dd ) =% 4 53
Hz. 1H), 6.85 (d, 'J= 8.9 Hz, 2H), 7.44 (t, J= 4.3 Hz, 1H), 7.46 (t, J = 7.4
?Z’A, aZH) 7.54 (t T%da nﬂfo-r H")B fﬁ tg?é(l'xgxghl) -B2%ikfethfitopiofiSdhcidr JI=

03- et hoxyrrmettb&yyraemyblem r(yﬁér gbamlmabanbl (30 BL){ SRY-dqheousrisndium

benzoylim I 2- 3-
£<yet hoiy) 5%%%§§p%enyﬁré H.'clf'}l_)| ﬁJpyz?‘lidr)flldéhérll{(zizt{!?{élj gls—El lfgzméiﬁurr?a"z"%? 3-
gyl oi(Krret hyltstlas'deat roohi_siemgﬁlrmt | uCHIf G Gay2500ce was added to the mixture, and

- met hoxyme - = di
D4 (ani nof bélg%él’ ?%Myﬁ&c%f? g}%ﬁk‘%\%‘ﬁﬁ ang; GiRd etger é’%&ﬂ&x Y&t 10
hoxy) - 5- met rada%rcpggwiol Mibie iy itu - Wit s ishalkcinnardd ;&ﬂe&lgé{ichLa%t Waagollleatﬁyll 0X

met est 5 ; was separated (.qpti resol ution) . under .t

COI’ld]IQ%/I ons g&eowga&rgﬂ?%‘?rnv‘faﬁgwéglﬁqdd’éfg@ tidnadpears 82"?1‘@‘}1’ ihlemde | at t er
fraction. Hgblutioet €000 GALY idfRl diednbitex @ﬁhymmaﬁﬁgn&ﬂmnﬂsméde OAFRS00, 30

15m® x 25 ¢ bi |l e phase: th nol, elution ra mn
rgs]ultrlrgg mlxtgre was ter and the o tamed friltrate was conce?ntrated

under reduced pressure to obtain the captioned compound (14.5 g).
'"H-NMR (CDCl3) & = 1.25 (s, 6H), 3.36 (s, 3H), 3.55 (s, 2H), 4.64 (s, 2H)
15 '[0166] (1d) 3-methoxymethoxy-2,2-dimethylpropionic acid chloromethyl

ester

O
Cl/\o)j><\o/\o/

To a mixture of water (240 mL) and TBME (360 mL), dipotassium

hydrogen phosphate (246 g), tetrabutylammonium hydrogen sulfate (9.65 g)

20 and 3-methoxymethoxy-2,2-dimethylpropionic acid (45.8 g) were
sequentially added. The mixture was cooled to 0°C, and chloromethyl
chlorosulfate [CAS No. 49715-04-0] (42.1 mL) was added dropwise thereto

with stirring, followed by stirring the resulting mixture overnight at room
temperature. Water (1.3 L) and TBME (800 mL) were added to the

25 mixture. After shaking the mixture, the organic layer was collected and
washed twice with saturated aqueous sodium chloride solution (300 mL),

followed by drying over anhydrous magnesium. sulfate. The resulting

mixture was filtered and the obtained filtrate was concentrated under

reduced pressure. The obtained residue was purified by silica gel column
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1H- NVR (CD30D) 8 = 1.10 (s, 6H), 3.14 (s, 311), 3.37 (d, J= 9.2 Hz, 1H),
3.40 (d, J= 9.2 Hz, 111), 3.73 (s, 3H), 3.89 (t, J= 4.8 Hz, 211), 4.10 (t,
J= 4.8 Hzwo2b#1/14471430 (d, J= 6.6 Hz, 1H), 4.33 (d, J= 6. @ciHap20dthe196. 11 (s,
1H), 6.12 (d, J= 5.6 Hz, 1H), 6.15 (d, J= 5.6 Hz, 111), 6.62 (dd, J= 2.8,
6.8 Hz, 20 1H), 6.76 (dd, J= 2.8, 4.8 Hz, 1H), 6.85 (d, J= 9.2 Hz, 2H),
7.41-7.52 (m 4H) 798(d J= 8.8 Hz, 2H), 8.24 (d, J= 8.8 Hz, 2H), 8.87
(d, J= 4.8 Hz, 0169%/ Exarrple 2, 2-di methxl mal oni cacid 25 5- {(R)-(4-
am no( 2, 2- th&fh@tloﬁF‘mS’dx Bixaso9! \ieﬁfrfbfi REPIRpE-gthphangiatal #b obtein $b¢ | yor o- 3
(2-hydroxye h Méd&nxﬁﬁ&hﬁf(é’ﬂh? methyl} -2- pyrl m di n- 2-
y1l-2H[1,2,4]triazol yl oxy rreth ester t-but ester HéOl?O] (2% I

- ani no- 144- IHMRKCWI@)@ﬁk—Zﬁyér 6Ky e8 Adxp) 3 nét5r50(>§y6 n$Gl (¢ 8Foxo-
1-pyrimdin is -di hydro-1H41, 2, 4] tri azol - 3-yl ) met hyl ] ami nol phenyl)

met hyl i dench’:ar amc acid 2, 2-di rret hyI propyl ester NN O cy.CH
Toam5xt ur eof0B4- (1¢) [ 2- f | BometlBoxymeethydy Gx3-aimethylp®piomithoxyphewidl] - (5

-0x0-1 -pyringi n2-. ]

am no) benza%%ﬁ %laﬁéé b%’n;o%ﬂdl Xcgllnfetl%%b%%énﬁ %fﬁ% [?égho rﬂ:}('(bc@ (% %c acid

2, 2- di met hy hpkgpytmethbeypHemylimethlyEripyaeshatinfZopB2K6[ 1,2 336142098~ ox( 3. 06 g)
and triethyl am el"%f 64 nmL) were added, and the resulting m xture was
stirred ovelMgh¥ Sf°110 room tenperature. Acetic acid (5 nl) was added to
the reaction solution, and e solvent was evaporated under reduced
pressure. The residue obt d was pul fied by NAM silica gel col um

chr omat ogr aphy (mxed sol g/t o hanol - et hyl acet ate) to obtain the

captioned co ound />\§b fll VR (CDSOD) 8 = 0.98 (s, 9H), 3.34 (s,
2H), 3.83 ( 8(t J= 4.8 Hz, 2H) 10(t, J = 4.8 Hz, 2H), 5.96
(s, 1H), 6.63-676% F 6.79 (d, J 8.8 Hz, 2H), 7.33 (t, J= 5.0 Hz,
1H), 7.71 (d, X ="% 8 @M-°H7. 97 (s, 111), 8.77 (d, J = 4.8 Hz, 2H)

10 mixture of

N-[1-amino-1-(4-{ [[2-ﬂuoro-3 -(2-hydroxyethoxy)-5-methoxyphenyl] -(5-0X

0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methyl]Jamino } pheny

l)methylidene]benzamide (120 mg) and DMF (3 mL), potassium hydrogen

carbonate (30 mg) and 3-methoxymethoxy-2,2-dimethylpropionic acid

15 chloromethyl ester (54.8 mg) were sequentially added, and the resulting

mixture was stirred at 60°C for 14 hours. To the mixture, ethyl acetate

(100 mL) was added. The resulting mixture was sequentially washed three

times with water (50 mL) and with saturated aqueous sodium chloride

solution (50 mL), and dried over anhydrous magnesium sulfate. The

20 resulting mixture was filtered and the obtained filtrate was concentrated

* under réduced pressure. The obtained residue was purified by NAM silica

gel column chromatography (mixed solvent of heptane-ethyl acetate and
methanol-ethyl acetate) to obtain the captioned compound (40 mg).

'"H-NMR (CD;CN) & = 1.23 (s, 6H), 3.10 (t, J = 5.6 Hz, 1H), 3.17 (s, 3H),

25 3.43 (s, 2H), 3.73 (s, 3H), 3.85 (q, J = 5.6 Hz, 2H), 4.11 (t, J= 5.6 Hz, 2H),

4.36 (d, J=7.4 Hz, 1H), 4.38 (d, J = 7.4 Hz, 1H), 6.02 (d, /= 8.4 Hz, 1H),

6.09 (s, 2H), 6.10 (d, J = 8.4 Hz, 1H), 6.62 (dd, J = 2.4, 7.4 Hz, 1H), 6.67

(dd, J=2.4,5.3 Hz, 1H), 6.85 (d, J = 8.9 Hz, 2H), 7.44 (t, J = 4.3 Hz, 1H),

7.46 (t, J = 7.4 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 8.00 (d, J = 8.9 Hz, 2H),
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[0171] (2b) 20[!-am no-114-(f

(5-chl oromet hoxy-1-pyri mdin-2-y1-1H41, 2, 4]tri azol -3-yl) -

[ 2- f | uor owB-202/fayrroxyet hoxy) - 5- net hoxyphenyl ] net hyl } aairoe)mivesigid m

et hyl i dene] carbam c acid 2, 2-di met hyl propyl ester Toam xt ur eof

[ 1- am no- 1- ( 4-

[[2-f]uoro-3- (2 hydr oxyet hoxy) - 5- met hoxypheny1] - (5- oxol- pyri m di n- 2-y1-4, 5-
di hydro- 1H41, triazol 1) met hyl ] am no } phenyl) methylidene]carbamic
acid 2, 2-di ﬁ‘eﬁ] o oyt H@stzér) ?@498)/1 drid45 Hai ¢H) or omet hane (80 nl), sodium
hydr ogen caé@pmt ¢1£6. 63 9)3. ﬁ{e@hsﬁxﬁa%&glzam 'emmpwiﬁ&%n sul f afegq (447

ng) were added at | ow tenperature (- % To the résulting m xture, THF
(80 nL) and sz{a(tl\@r[4(®mn9£bwwhmm@meﬂml)p enylaminql- Foflepsa-dr@;-hydro

chl or onet hy xture
(10 ni) vvaslxi’gmoglgg%glln %r op\# ggg}g &Eglé? z gﬁll e&?gié[%@ [t ngﬁgf@tjﬂ ﬁ%ge()l\r/?a
stirrded overyhixgmethyl essem t enper at ur e. Under i ce-cooling, THF/ ethyl acetate
(1:4) mxture (500 nL) was ded to the m xture, and the resulting m xture
was filtered. To the filtr ob(gal ned.ywater (300 nL) was added, and the
resulting mxture was shakeﬁ’ af ich the organic |ayer was coI | ect ed.
The 15 organic Iayer was , h saturated aqueous sodi um chl ori de

solution (1 s Iayer was extracted with THF/ et hyl acetate
(1:4) mxtu . The organic | ayers were conbi ned and washed
W th saturated um/@hl oride solution (150 nL). All the organic

| ayers were conbl ned and drl ed over anhydrous sodium sul fate and 20

anhydrous nagnesi wyisgll fate. JOMIGSIRALNG m Xt Wwa-v:9 filtereagdludand the
filtrate obtai ned was concentrated imder rreduced pressure. The resi due

obt ai ned was-PEHOKYEERXYAM-SimetBRIRTaPI®ds urm chr omat ogr aphy ( midekl

s;)' \nggtH of rxl(e,tcgacqf%ms B%&ogﬁﬁlﬁﬁé]%ethﬂ)gﬂé%’mm‘iﬁtg l_BQaﬂhbelgﬁt 01%%9549% (1 ?6

2H) ,103. 97 (hoxy)-3- Iset;homxph mgth I’E? @tpyrym ig- 22YH2H-EH¥34]5“1@91(3dy1034 = 7.4

22’2 1|7'|) 4 Eh%fﬁ"legxiyl %ste@ ?Sd(?z’méﬂwaé sjeiafzﬂed ‘](’Oflz_ﬁc%l '1%§%ljalfi§n) 6u1‘11<?e§( ggﬁ—lz‘] =

7.32 (t, J ﬂondmom bechy to pbrain the captiomedcomponnd (247 83ng)in the Iatter Hz, 2H)
30[0172] (2¢)R4;dpdi methyl mal onicacid 5- { (R -(4- { amino(2, 2

- di et hyl propoxycar bonyl i m no) met hyl phenylamno )- [2-fluoro-3 -(2

- hydr oxyet héiBDC Eretemabhdxmphéﬁymimé&tdiymn- 2amyr SEIMICHIR ALL10AH2500, 30

[1. 2154 Jtri azoI 3 % OM b1¥e pl‘i:'\assteegnettthnuotlyelu 1%%%5te 3w_nl\1lL/m1n)
1H-NMR (CD3;0D) 6 = 1.10 (s, 6H), 3.14 (s, 3H), 3.37 (d, J = 9.2 Hz, 1H),
3.40 (d, J= 9.2 Hz, 1H), 3.73 (s, 3H), 3.89 (t, J = 4.8 Hz, 2H), 4.10 (t, J =
4.8 Hz, 2H), 4.30 (d, J = 6.6 Hz, 1H), 4.33 (d, J= 6.6 Hz, 1H), 6.11 (s, 1H),
6.12 (d, J= 5.6 Hz, ‘lH), 6.15(d, J=5.6 Hz, 1H), 6.62 (dd, /= 2.8, 6.8 Hz,

20 1H), 6.76 (dd, J = 2.8, 4.8 Hz, 1H), 6.85 (d, J = 9.2 Hz, 2H), 7.41-7.52 (m,
~ 4H), 7.98 (d, J = 8.8 Hz, 2H), 8.24 (d, J = 8.8 Hz, 2H), 8.87 (d, J = 4.8 Hz,

2H)

[0169] Example 2

2,2-dimethylmalonic acid
25 5-{(R)-(4-{amino(2,2-dimethylpropoxycarbonylimino)methyl}phenylamino

)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-

yl-2H-[1.2.4]triazol-3-yloxymethyl ester t-butyl ester
[0170] (2a)
[1-amino-1-(4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]-(5-o0xo-
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hl or omet hoxy-1-pyrimdin-2-y1-1H [1,2,4]triazol-3 -yl1l) - [2-fluoro -3

2- hydr oxpebhomyms5 - met hoxyphenyl ] net hyl am no) phenylptmi®2011/061919
et hyl i dene] carbam ¢ acid 2, 2-di met hyl propyl ester (170 ng),
2, 2-di met hyl mal oni ¢ acid nono-t-butyl ester [CAS No. 143688-40-8] (490 ny),
sodi um i odide (390 ng), potassium hydrogen car bonate (182 ng), and DI\/A (25
m.) was stlrred at .50C overnl ght. Aft coollng3 he m xture to roo

t enper at ur e ! -RYTMing2ryk4or-diydae- lzﬂr(ﬂl@a‘l]&ﬁ*%(é -aa%hxlléramq}mhmylam ori de

and et hyl a?rf‘ettﬁirl@dé’iﬁ']@arﬁgﬂ?@a&hef Qld?meﬂf&qpl;cgﬁ'l eyl ting mxture was
extracted. The aqueous | ayer was reextradc with ethyl acetate tw ce. All

the organic | ayers were cor‘rt);r*%ed washed with water, and dried over

anhydr ous magnesi um sul f at eM_The desi ccant was filtered of f, and the
filtrate obtai ned was conggtrated under reduced pressure. The 15 residue
obt ai ned was Purified by sil¥oa gel columm chromatography (m xed sol vent of

>0.)( O NH2 Am xtureof [ 1 -am no-1444 { (5
-chl
(

hept ane- et hyl aceta t® optain a racemate of the captioned conmpound.
The racemat e wafopti€a Fesol ved using SUM CH RAL QA- 2500S col um under
the conditi Now & crudely purified 20product of the

captioned conpougd in the fornmer fraction. HPLC retention tinme; 11 mn
(col um nanme: SUM CHI RAL OA- 2500S, 30 nmup x 25 cm nobil e phase: nethanol,
elution rate: 20 rrb/ m n) 'Ehe crudel y purmistagt pr oduct obt ai ged was

urified a Ocolurm X 25 cm.nobile
Phnss: Ssaodrd it o R g e R T e OB e BT T et Lo eishea
conpound (5%.y414 Stihydid- 1 13 2e i) bénza IhReticl- 31 (s,
3H)np ! 32((s ﬁBlﬂ‘iﬁl y NNE‘{(, ﬁ)zo }31) th(}@l_&a iﬂ)o%g 12 glllﬁi(:hr% Eeticl (

4.00-4.11 (Afidosalt (isgmm(is %H@@ Gaﬁwn(l?naCMZ dingethy paopyl Qtsr 2, 6.8

Hz, 1H), 6. 15111(1‘3 hen]y71 eSted LZCAS 8N5|Z 1513'8'10 P (@ @%”&n@"f’hetﬁyl@xﬂlﬁé J=
5.2 Hz, 1H), rH 9 (d,
(4. 4 mL) were added, and the resultmg mlxture was stlrred overnight at

10 room temperature. Acetic acid (5 mL) was added to the reaction solution,
and the solvent was evaporated under reduced pressure. The residue
obtained was purified by NAM silica gel column chromatography (mixed
solvent of methanol-ethyl acetate) to obtain the captioned compound (6.5
g)- |

15 "H-NMR (CD;0D) & = 0.98 (s, 9H), 3.34 (s, 2H), 3.83 (s, 3H), 3.88 (t, J =
4.8 Hz, 2H), 4.10 (t, J = 4.8 Hz, 2H), 5.96 (s, 1H), 6.63-6.66 (m, 2H), 6.79
(d, J = 8.8 Hz, 2H), 7.33 (t, J = 5.0 Hz, 1H), 7.71 (d, J = 8.8 Hz, 2H), 7.97
(s, 1H), 8.77 (d, J = 4.8 Hz, 2H)

[0171] (2b)

20 | [1-amino-1-[4-({(5-ch170rorrhrerth(')xy-l-pyrimidin-Z-yl-lH—_[l,2,4]triazol-3-y1)
-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}amino)phenyl]m
ethylidene]carbamic acid 2,2-dimethylpropyl ester
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[0173] Exanple 3-1 Carbonicacid 5 1-(5- {(R-(4- tamno

[ benzo_ylimno] nethyl } phenyl am no)-[2-fl uoro-3-(2-hy

dr oxyet howppeb/mstshoxyphenyl ] net hyl } - 2-pyri m di n- 2- y1- pedipsadpémwiazol
-3-yloxy)ethyl ester cyclohexyl ester (Diastereoner 1) Exanple 3-2
Carbonicacid 10 1 -(5- t(R-(4- &am no [benzoyli m no] net hyl }

phenyl am no) - [2 fluoro-3-(2-hy droxyethoxy)-5-nmet hoxyphenyl ] met hyl)
-2-pyrimdin- y1 2H 11, 2,4]triazol -3- yI oxy) et hyI ester cycl ohexyl ester
(Di ast ereomer 2) 1P3a) Car boni cacidd - (5- {MEHVY anino [ benzo§fi ni noj

nethyl } phenah@bnQ)4- [[&' filLoRy-9- (Q h)(d%bi@y&hgxy) 5- methoxy;z)henyl] -(5-0x0-
15xyet hoxy) - 5- net hoxy I n-2-

yl
[1,2,4]triadopyramidip )gtfh]ﬂlh}’élé?él}H‘ﬁ/@la‘g]Wé%ﬁ?l %yl)@rethbldﬁmmq}m@@leM
[ 1-am no- 1- QnAEtthl[l&’erfel]Ué}BQw?’ (%&adr?wam?ﬁyl argg?@gr&%fﬁg?ﬁzll% y ( D3 20

o-1-pyrimdin-2-yl- dro-1 am no

pheny 1) net HydhldmmeqtbmaﬁﬁodenLExanﬂltenl aydllogeng)caehmlam/F(é(Qb g) ) and

pot assi um h g I e hexyi

car bonat e (gagagglg?lamﬁg{lgﬁg%g%‘;djm%nt%el?%gskﬁ%?n%% R)?r% %\)}gé@s 1|?(r1r0é’vcl at 55C
for 26 hour sempératureaGl DOB~5UT )t i Tn thasresultingr edxtmen,dTﬂ{fé(BDImﬂ,e)tmcbbt ai ned

puri {16d by W0 SP1 BLIgal FEF TR chiBmitodr APRIE RS e UGHEm g
et hanol - et biiloresdfat 3. 260gpi dichlotenethpheé/THHEA (T:Apoixtgke( @&Omlig)waMass
Lo [ ben269ed HFSRYRE ARy onet) P 5] 008 FFIGOIG. wex pifgd overtighi oi
dr oxyet hoxy)o&nn&&ﬁmmheny IUnmet hgkJcooBingy rlrmrFxémeayeJtat%H(nl A3, djttiat@zol
-3-yloxyet IBXOO mSI.E)e\EvasC %&ligc{] teci( ¥he rensl;[(t%rre all\rl;r the resm_| ting mixture was filtered.
To the filtrate obtained, water (300 mL) was added, and the resulting
mixture was shaken, after which the organic layer was collected. The

15 organic layer was washed with saturated aqueous sodium chloride solution
(150 mL). An aqueous layer was extracted with THF/ethyl acetate (1:4)
mixture (250 mL, twice). The organic layers were combined and washed
with saturated aqueous sodium chloride solution (150 mL). All the
organic layers were combined and dried over anhydrous sodium sulfate and

20 anhydrous magnesium sulfate. The resulting mixture was filtered, and the
filtrate obtained was concentrated under reduced pressure. The residue
obtained was purified by NAM silica gel column chromatography (mixed
solvent of methanol-ethyl acetate) to obtain the captioned compound (1.56
g).

25 'H-NMR (CDCl3) & = 0.98 (s, 9H), 3.49 (s, 2H), 3.70 (s, 3H), 3.85 (s, 2H),

| 3.97 (t, J = 5.2 Hz, 2H), 4.10 (t, J = 5.2 Hz, 2H), 5.38 (d, J = 7.4 Hz, 1H),
6.15 (d, J=6.0 Hz, 1H), 6.17 (d, J= 7.4 Hz, 1H), 6.45 (dd, J= 3.2, 7.4 Hz,
1H), 6.68 (dd, J=3.2, 4.8 Hz, 1H), 6.73 (d, J = 8.8 Hz, 2H), 7.32 (t, J=4.4
Hz, 1H), 7.71 (d, J = 8.8 Hz, 2H), 8.85 (d, J = 3.6 Hz, 2H)

30 [0172] (2¢) ' 2,2-dimethylmalonic acid
5-{(R)-(4-{amino(2,2-dimethylpropoxycarbonylimino)methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester 7-butyl ester
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5Usi ng SUM CHI RAL OA- 2500 col um, carbonic acid 145- { (4- { am no

[ benzoyl i m no] net hyl } phenyl am no) 42-fl uoro-3 -(2-hydro

xyet hoxy)wb-20atfasmy phenyl i met hyl | - 2- pyri m di n- 2-y1- 2H [ 2c2/8idiva@zol - 3-

yl oxy) et hyl ester cycl ohexyl ester (680 ng) was optically resol ved under
the conditions below to obtain the captioned conmpounds in the second
10fraction and the third fraction as a crudely purified product. HPLC
retention time; (the second action) 14 nmin, (the third fraction) 17 nmn
(col um name: SUM CHI RAL OAY2500, 30 m® x 25 cm nobile phase: nethanol,
elution rate: 30 nmb/mn) Th Cr udel y purified product obtained (the second

fraction) was 15 purifiedfusiag U RAL OA- 2500S colum (20 nmm® x 25
cm nobil e phase: ne ~Ne| 0tPoixrate: 30 nl/nin) to obtain Diastereoner
1 (48.22 ny): N d tion (D| astereonmer 1) 1H NWR (CD30D) 8 =
1.15-1.90 (m 138l) ,nH3. 7 ,Ql;l)m .84-3.94 (m 2H), 20 4.02-4.13 (m 2H),
4.45-4.57 (m 1H), 6. of (s, 6. 59 (dd, J = 2.8, 7.2 Hz, 1H) 6.73 (dd,
J= 2.8, 4.8 Hz, 1B, 682(d J-88Hz 691(q,J: £H)
736754(m4H) 7,96 (d, J = 8.8 Hz, DFf°®s 16-8.30 (m ,884(dJ

4.4 Hz, 20)- ahhse bp«ecf(ﬁumloﬁmthnxz 1-pEmi b} -y1 2T, 2:;4].11:1&94 3}:;41) fied

Pt 0L bt BTG PR UL A PR rat e 30

mL/ msn) to eﬂtyaidlena]caslta&nmorreacla ( 4R20dimethylpTdyeylt higsterf r aCt700n mg

S 82- . 05 ( fr2-lpethylrpafoate Aol hoseyr-Bisyhstier ST, Nor 3 ss b %Et@(ﬂ%
(dd, J = 2. &g ZSé’lei'n iodifle (3007hgl dflotadsiurh Eydr@ 8n|d§rb011|die 13328121gﬁdand3

Hz, 7.36-7.53 .

8 24 (@3‘45&25 mk) eNaSSSttsrqiégp 09C ogemughty "%fter aowrwzthezrﬂ}xtpm%]
Exarml e 4 %&Mrte«ﬁhmsﬁ&@om I RB&hIE of wate2 At saﬁira(eﬂ af@Bu’0sodium
[benzoyl i mno y@iphenyl am no) - [ 5- (3- met hoxy- 2
2- dilfet hy! pﬁbgﬂ iirhasafatel wetg jafifled ibetefo,. and the zesylting apbrtuse y| |

10net hy1} - ZVJalsugitQacgteH'Et oy RREEQRSY l&}é}%@%&&tw&f&@ with ethyl acetate
3- nmet hoxy- 2, 2-di met hyl propi oni'c acid ‘chl oronet hyl ester
twice. - All the organic layers were combined, washed with water, and

0

6.6
-
8Hz,

dried over anhydrous magnesium sulfate. The desiccant was filtered off,
“and the filtrate obtained was concentrated under reduced pressure. The
15 residue obtained was purified by silica gel column chromatography (mixed
solvent of heptane-ethyl acetate) to obtain a racemate of the captioned
compound. ' o
The racemate was optically resolved using SUMICHIRAL
OA-2500S column under the conditions below to obtain a crudely purified
20 product of the captioned compound in the former fraction.
HPLC retention time; 11 min (column name: SUMICHIRAL OA-25008S, 30 -
mmo x 25 cm, mobile phase: methanol, elution rate: 20 mL/min)
The crudely purified product obtained was purified again using
- SUMICHIRAL OA-2500 column (30 mmoe x 25 cm, mobile phase:
25 methanol, elution rate: 20 mL/min) to obtain the captioned compound
(57.21 mg).
'"H-NMR (CDs0D) & = 1.00 (s, 9H), 1.21 (s, 9H), 1.31 (s, 3H), 1.32 (s, 3H),
3.73 (s, 3H), 3.82 (s, 2H), 3.89-3.91 (m, 2H), 4.09-4.11 (m, 2H), 6.07 (s,
1H), 6.16-6.20 (m, 2H), 6.61 (dd, J = 3.2, 6.8 Hz, 1H), 6.75 (dd, J = 3.2,

49



0cd o0 To a m xture of water (25 nL) and TBME (40 nl),

di pot assi um hydrogen phosphate (45.2 g), tetrabutyl ammoni um hydrogen

sul fate (Wo26111a51y)y, and 3- net hoxy- 2, 2- di net hyl pr opi oni ecagezh1j/GAS19NO.
64241-78-7] (6.86 g) were sequentially added. After cooling the resulting
m xture to -5C, a mxture of chloronethyl chlorosulfate (12.8 g) and TBME
(10 m) was added ‘dropw se thereto, and the resulting mxture was stirred
overni ght at room tenperature. 50 nL) and TBME éﬂSO n.) were added to
the 20 resuftd Hg A 0r78-6.21 &y %ﬂal?réﬁb(tt He ?&HFHH@ / ktluf e (mp R&Der gani ¢
| ayer was cglg99§;@d¢5apﬁzT§p@ (50 m.) was added to the remaining aqueous

| ayer. The resulting m xture was shaken again and the organic |ayer was
col | ected. ThE/ Hoksandle drljani c | ayers were washed twice with water (30 niL)
and wi th saiurgdgd aqueous sodium chloride solution (30 nL), and 2bdried
over anhydraus—ﬁﬁgm—umuffarﬁmufﬂ—ng‘mm*e—m, and
the f5iltraté-(Gk ; inzine tn ety épheaglaneigiop] 2 - diyr esi due
obt ai ned wag, £ hll(l , _ 5C L. ynde! rdg ed
pressure to~obta
(s, 6H, 3. 33I—Yﬂ®(V)3ﬂ‘bV,l e3te41:vébhe2H)estEr Gﬁlaé&recﬂhbr B‘D[0176]

(4b) 3-met hoxy- 2 % t hyl propioni cacid 5-( {4-

[am no(benz%ﬂ%g%gt hyl ] phenyl ami no } 42-fl uoro-3-(2-hydroxyet
hoxy) - 5- net gaxty@tieny! ] met hyl ) - 2- pyri mi di n- 2- yl 2H41, 2, 4] tri azol - 3cid ox
yrretl:by este

[[2-'] uor o- &

- pyri mdin- ardéﬂv'e‘ﬂh&(v)dﬂ Mh@xsﬁdﬁ‘éﬁvﬂnﬁtlﬁﬂl}a}%brﬁndﬁi )ztmtiwlrh afjtpazepheny
1) net hyl i dene] benzam (fle (Exarrp e | 45 rr,g) and DME (2 nl), cesium

car bonat e (2T YRpYIand ' BYAAE D ; SB¢loal ¢ aci d chl oronet hyl
ester (20 ngjawere sequentl ally addegar@ﬁqlcthe resul ting m xture ,pap
stirred 10 at GOC for 4 hours. The resulting mxture was poured into ethyl

acetate (30 1nﬁ§){(Anépmaxoéber(mhﬁu}w]wwi}pﬁwaxlam@lnpbré2rﬁluargr%(2thwér@r gani ¢

| ayqrs was c _ 2 I e with
Wa%/gr5 (30 rrig_Z Eg‘ﬁ’ﬁ?&s rﬁ@f?gg H@A ]ngugli)}us Ium 2%1 grzlj% ’s’%]ﬁ??%w%zo m),

and dried oV Xyanﬂhyhpmscridghesylmﬁ@ul fate The resulting m xture

o ¢
7§N
o NN >~0>L0
N ’N/>‘°
s sp e
0 NH, ? o ~OH
To a mixture of
N-[1-amino-1-(4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]-(5-ox
20 70—1-pyrimidin-2-y1t4,5-»c_lihydrro-lH-[l,72,4]'qiazol—3—yl)methyl]amino}pheny

)methylidene]benzamide (Example la, 1.0 g) and DMF (20 mL), potassium

hydrogen carbonate (1.67 g) and 1-chloroethyl cyclohexyl carbonate (2.76

g) were added, and the resulting mixture was stirred at 55°C for 26 hours.

The reaction solution was filtered, and the filtrate obtained was
25 concentrated under reduced pressure. The residue obtained was purified

by NAM silica- gel column chromatography (mixed sol?ent of

methanol-ethyl acetate) to obtain the captioned compound (680 mg).

Mass spectrum (ESI) m/z: 769 (M+H)"

[0174] (3b) ' Carbonic acid

50



15 was filtered, and the filtrate obtained was concentrated under reduced
pressure. The residue obtained was purified by NAM silica gel colum

chr omat ogwepby/@rised sol vent of nethanol - et hyl acet at epcrapmhi/esémid he
captioned conpound (20 ng). 1H NVR (CD3CN) 8 = 1.10 (s, 6H), 3.05 (s, 3H),
3.09 (br.s, 1H), 3.26 (s, 20 2H), 3.74 (s, 314), 3.85 (br.s, 2H), 4.

(br.s, 2H), 603(d J:76Hz, 1H), 608(s 111) 610(d J- 7.6 Hz,
111), 6.61 (dd, J- 11,1 i : 111) 6. 85
(d, ] = 8. 912" {@))G %amwo({benzyy mqana]mﬁthy mhenylazmmeb [2Jﬂuor¢ B(Rey 2H)
7.54 (t J 1 (

oH), 8.84 (gr&?%tﬁgxyi ﬁhetg%%z}%%lﬁr’?efh? ?5’6‘??“ . %S%I?Igo[gyz AuribeBl 10, {
(4- { amino- %‘b’é@?ﬁ)@??h}’rﬁleﬁ@} elofiexphesign ani no) 45- (3 -nethoxy-2,2 -di

net hyl pr opi onyl oxynet hoxy) ~4; pyri in-2-y1-1H [1,2,4]triazol-3 -yl] neth
y1}-2-f1 uoro- 5- net hoxyphe 0X )edh@ester Under nitrogen

at nosphere, triethylam ng_(O. >1~]o L) was added under ice-cooling to a

m xture of 4- yr|d| ecar owybi ¢ acid [ CAS No. 55-22-1] (19.6 ng), TFFH
(42. 4 ny) ‘7‘16 id nel hane (6 nmL), and the 5resulting m xture was
stlrredfor Fresulting m xture, 3

- met hoxy- 2, 2- dlcfref“'l"?yl romi-acid 5 -( {4- [ami no

(benzoyl i m no) met hyl ] phenyl ani no } 42-f 1 uor o- 3- ( 2- hydr oxyet

hoxy)r? I5 met hox;(/phmyﬂg rreSUg\}I])CHIR)ALl m AR 5260y 1- Bdﬂ-ém{rﬂ, 2, c%ﬁbdﬂlawlacﬁi yl IOX
ynet hyl ester n P (0.2 were a an Oresutlng
m xt ure vvas?s T &94 ga’g%r[ﬁ?w qn gBﬁ&‘tygﬁ%@Pé{ ‘ﬁ‘i“é“’glﬁcﬂe OTpPg E Ay essure,
t he sol vent xiethboR¢)- Blmbﬂfo&%'}iﬁ@ﬁﬂlﬁéﬂiyﬂ}i@ -Pfrimidine @mwﬂppzaqmaiaﬁcb-was
purified by @@?S e phase grformance liquid c romatography (mxed
sol vent of ~XtSposiyt |eP@rv6éicé‘? (FELET 68 ’G‘gi%(%ﬁf optedl{¥x rexalugd wadebt ai n
the captionegh %@ﬁmuﬁﬂ 6&@“At6rgabta&§hkél‘d 16@2{5%@}11 u1=1d941n( §he %E%ndl 05 (s,
3H), 3.00 (s, 3H, 1 opD H, 3.71
(s, 18H), 4. Iwectipn aydﬁhat@rﬁraczﬂp asAp qrzldeymariﬁad @rWCtZH) 6 08 6 13 (m

3H) , J6 6; g qlﬁde rEtDe%n%n tﬁné gﬁ sjck%nd @ra%%oﬁﬁ’qg thif, @hg ihl‘%d%%on])w’i%fs(g(s ]
8.8
J

2H)1n @omm(lcnam& SUM}@HIBz , 0208560, @a mmqr X524 ¢m, medhile 8. 86
7 rboxyllcacid 243- { (R -(4-

m no [benfoyﬁe‘l %ﬁ%g%lgr%lf %%ﬁe%qu% ﬁg@iS - - met hoxy- 2,

di met hyI pr opi oniflhoxqméelyopyylfmdppmdrwti|0|’n>tﬁnyd (llltﬂjsp@qm] tfracm:oob -Bayl |

I h r
Ilél—ﬂ &B%S%@&Fwwwwl hn%}&%(figgl nc(zaocfn&n B (%’5 cfn (‘121901% am no
[benzoyl i m phaseetogthap@h ehyti@ntate) SQSnI(,Bmm&tthmbyalﬂ Diadtereomer 1 (48.22
nmet hyl pr opi o%l oxynet hoxy)-1 -pyrimdin-2-y1l-1H [1,2,4]triazol-3 -yl] neth
yl}-2-fl uor 8*8: net hoxyphenoxy) et hyl ester (10.4 ng) was separated
The second fraction (Diastereomer 1)

'H-NMR (CD;0D) & = 1.15-1.90 (m, 13H), 3.71 (s, 3H), 3.84-3.94 (m, 2H),

20 - 4.02-4.13 (m, 2H), 4.45-4.57 (m, 1H), 6.08 (s, 1H), 6.59 (dd, J = 2.8, 7.2
Hz, 1H), 6.73 (dd, J = 2.8, 4.8 Hz, 1H), 6.82 (d, J = 8.8 Hz, 2H), 6.91 (q, J
= 5.6 Hz, 1H), 7.36-7.54 (m, 4H), 7.96 (d, J = 8.8 Hz, 2H), 8.16-8.30 (m,
2H), 8.84 (d, J= 4.4 Hz, 2H)
Mass spectrum (ESI) m/z: 769 (M+H)"

25 The crudely purified product obtained (the third fraction) was

purified using SUMICHIRAL OA-2500S column (20 mme x 25 ¢m, mobile
phase: methanol, elution rate: 30 mL/min) to obtain Diastereomer 2 (46.07
mg).
The third fraction (Diastereomer 2)

IIE‘E

(d,
(d
{a
2
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5(optical resolution) under the conditions below to obtain the captioned
conpound (3.3 ng) in the former fraction. HPLC retention tine; 14 mn

(col um meoeo11EWkf4CH RAL OA- 2500S, 30 mmup x 25 cm nobipce/Jptases1919
acetonitrile, elution rate: 50 nmL/mn) 11-1-NWR (CDC13) = 1.14 (s, 3H),
1.15 (s, 3H), 3.16 (s, 3H), 3.31 (d, J=10 9.6 Hz, 1H), 3.33 (d, J =9.6
Hz, 1H), 3 70 (s, 3FD 4.36 (t, J 4.6 Hz, 2H), 4.70 (t, J 4.6 FE 2H)
5.69 (br.s, ;1 .3
Hz, 1I(—|) 6. 48 |%«%i‘( g)23)85 =6l Ii%ﬂz% illn)(13H),7li7(1da 3H),23g£ 349%(11%2(2 6 76
(d, J- 8.8 kGz3.3Hy (rﬁ Qﬂi)(h42J4554(n9 HZI) é'dh (s7 1‘#1?) @60 (d]d‘ L =65 g6 82

2H), 7.50 (tt, J= 1H), 4 (d 2H), 157.88 (d J =
8.8 Hz, 2H) Hzg 13D, éd7d (dJi =I=1268 ‘BSSinlH)zré)w Sd,M (818 Hz, 1% 6:86 (@), 8.83

d J =49 1 t | but
Sa(R)- [3- (2 es e A Sl R ey, Fol o SO HET R 828 (491 4 5. i m
20etﬁylpropd%&dh@&th&Danﬁﬂﬁbﬂhyﬁybﬁengﬂanlno)nethyl] 2- pyrlnldln 2-y1

-2H[ 1, 2, 4]& Eﬁéog ﬁlg%ynethyl ester (5a)2-ethyl butanoicacid 5- {
(4- { am no ? propoxycar bonyl i m no] met hyl } phenylam no)- [2
-fl uoro- 3- (Z}nmdhnxmﬁbbmxwo 5- met hoxyphenyl J nethyl} - 2- DyrlnldlnﬂZﬂYI 2

25HA1, 2, 4] t _gf E j? 1A (5

_chl oronet h
-[2-f1 uoro- 3- chardnmlbwmhiamy)n&hmt)hmmmam bogt bl i aajtiayehenyi] m

et hyl i dene] car , 2~ I ester (Exanmpl e 2b, 100 np),

potééklun1h ESRFEL(13.3 L), 2-ethyl butanoic

acid (88.3 qan) ambtmdy-qrn uﬁﬂedglﬁrbyorﬁmcwe&ﬁoﬁdd@d ] a&tgr t he resul ting

m xture was stirred at 45C overnight and then cooled to 5 roomtenperature.

To the reaction mOxture, ice and saturated aqueous anmmoni um chl ori de

sol ution mere/add nd-t he resultlng m xture was extracted with a m xture

of THF and é%hyl acét at®. The organi c |l ayer was washed with saturated

aqueous ammoni um chloride solution and dried over anhydrous magnesium

sul fate 10. The rqgu} 3G/l & Waber'@S hirl) A& FBRRI A1y, | dipaLSsialt @i ned

was

hydrogen phosphate (45.2 g), tetrabutylammonium hydrogen sulfate (1.76
15 g), and 3-methoxy-2,2-dimethylpropionic acid [CAS No. 64241-78-7] (6.86
g) were sequentially added. After cooling the resulting mixture to -5°C, a
mixture of chloromethyl chlorosulfate (12.8 g) and TBME (10 mL) was
added dropwise thereto, and the resulting mixture was stirred overnight at
room temperature. Water (50 mL) and TBME (30 mL) were added to the
20 resulting mixture. After shaking the resulting mixture, the organic layer
was collected, and TBME (50 mL) was added to the remaining aqueous
layer. The resulting mixture was shaken again and the organic layer was
collected. The combined organicr layérs vx;ére washed twice with water 30 |
mL) and with saturated aqueous sodium chloride solution (30 mL), and
25 dried over anhydrous magnesium sulfate. The resulting mixture was
filtered, and the filtrate obtained was concentrated under reduced pressure.
The residue obtained was distilled (boiling point: 85-86°C / 20 mmHg)
under reduced pressure to obtain the captioned compound (5.68 g).
'"H-NMR (CDCls) 8 = 1.23 (s, 6H), 3.34 (s, 3H), 3.41 (s, 2H), 5.75 (s, 2H)
30 [0176] (4b) 3-methoxy-2,2-dimethylpropionic acid
5-({4-[amino(benzoylimino)methyl]phenylamino}-[2-fluoro-3-(2-hydroxyet
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concentrated under reduced pressure. The residue obtained was purified by
NAM si | ica gel colum chromatography (m xed sol vent of nethanol -et hyl

acet at e) wo 20ht@asm7t he capti oned conpound (90 ng). 1H NPRTOENIO198 = 0. 78
(t, J =7.6 Hz, 6H), 0.98 (s, 9H), 1.42-1.58 (m 15 4H), 2.20-2.27 (m 1H),
3.71(5, 3H), 3.81 (s, 2H), 387 (t, J- 6.4 Hz, 2H), 4.08 (t, J = 6.4 Hz,

2H) , 0(s 1H) 6.10 (d, 5.6 Hz, 1H), 614(d J= 5.6 Hz, 1H) 6. 60
(dd, = 3.2, 6.4 dd, J = 2.8, 4.8 =7.2
Hz, 2H) 7. hoxy}-5- methOAYBhwllq$y1h2 ryr{raldna-i yl- %Hrle Z%Iazsl ésvlea J: 4.8
Hz, 2H) 20[ Q4R%hy1(&dr2- et hyl but anoi cacid 5- (R)-(4- {am no

[ 2, 2- di nmet hyl propoxycar bonylimno] methyl} phenylamno )-[2-fluoro-3

- (2- hydr oxyet hoxy) - 5- net hoWenyl ] met hyl -2-pyrim din-2-

yl-2H41, 2, 4] tri azol - 3 yl oxytet h ter 25Usi ng SUM CHI RAL OA- 2500 col umn,
2- et hyl but anoi ¢ aci d w NN o

5-{(4-{amn , 2-di @%xycar bonyl i m no] met hyl } phenyl am no) 42

fl uoro-3-( dno 5 met hoxyphenyl | met hy11- 2- pyrim di n-2-y1-2
H[1, 2,4]triazo}- gster (90 ng) was optically resolved under
t he condl tions bel ow ©0 vb a a crudely purified product of the captioned
conpound in the fatter fraction. HPLCretentlontlrre 10 mn (colu namne:
SUM CHI RAL OA- 2500° 30 nmcp X 25 %m nobile phalgzléxt Fet hanol , eluti®h rate:

30 ms m n) Mfl-amitelly(4pgfRilestops gRusidrebiahoed)- S\Qﬁ»ethdkj'ﬁﬂe@@l]a@ebﬂ usi ng

5 SUM CHI RAL OA- 250 u .20 cm t hanol ,

el ution rat 81 '§§nfﬁ_lg}ﬂ ﬁ)ylf‘ggcfgﬁaﬁlmﬁeﬁ é’gﬂtir’é’ﬁ@ A‘BSﬂWg]Sa(IS‘?O eny[ 0181]
(5c) 2-et hyl bmﬁanyhaacd Henzamlae (BxRhrplé I a; (43 nﬁgqedmmhq&ym fcesiabp -5
- net hoxyphenyl ] 2-di m 1Qet hyl Rr opoxycar bonyl i.m no] et hyl

phenyl am no)’ﬁ’é’toﬁ t (29zm|39/@pﬁ13dm¢ﬂzo>g>/x2 Zotlimethylprppionie aeidhjprametarhyi
ester 2-et h)ékt*ék‘(?@ﬁié}%éx‘é s'é quéntidlly hdded, @BHARe resulting mixture was stirred

[ 2, 2-di met hyl propoxycar bonyl'i m no] rret hyl'|l phenyl am no™ 15

[ 2- fi0uor o- 32f 80 Hscfpé Hybewsx y Ihs- nesuliiye, mietiiye ]W?étmredzn{wﬁhﬁ @pﬁtaiza
yl-2H[ 1, 2, | g)M%@
triethylam ?ldé I?)Z%d %V%(élo re gibgsﬁ%rggl}a%yﬁ/lg@ P &Qnﬁg rorret hane
(2.5 ). T@vatSheoléQﬂtem omhe gorgiaptauday asf Wasmquzetlgllm\)vaslwdettmceawth

(0.00576 mlvaté“%(p'rﬁ;m L% tHa&?ur(a"t}’edﬂa)lugﬂ?s §$&\Mﬁ’ c‘ﬁﬁﬂ?&i’; solution (20

mL), and dried over anhydrous magnesium sulfate. The resulting mixture

T
N

15 was filtered, and the filtrate obtained was concentrated under reduced
pressure. The residue obtained was purified by NAM silica gel column
chromatography (mixed solvent of methanol-ethyl acetate) to obtain the
captioned compound (20 mg).

'"H-NMR (CD3CN) & = 1.10 (s, 6H), 3.05 (s, 3H), 3.09 (brs 1H), 3.26 (s,

20. ~ 2H), 3.74 (s, 3H), 3.85 (br.s, 2H), 4.09 (brs, 2H), 6.03 (d J=17.6 Hz, 1H),
6.08 (s, 1H), 6.10 (d, J = 7.6 Hz, 1H), 6.61 (dd, J=2.4, 7.3 Hz lH) 6.67
(dd, J = 2.4, 5.0 Hz, 1H), 6.85 (d, J = 8.9 Hz, 2H), 7.44 (t, J = 4.4 Hz, 1H),
7.46 (t, J = 7.8 Hz, 2H), 7.54 (t, J = 7.8 Hz, 1H), 8.00 (d, J = 8.9 Hz, 2H),
8.33 (d, J= 7.8 Hz, 2H), 8.84 (d, J= 4.4 Hz, 2H)

25 [0177] (4c¢) 4-pyridinecarboxylic acid
2-(3-{(4-{amino[benzoylimino]methyl}phenylamino)-[5-(3-methoxy-2,2-di
methylpropionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]meth
yl}-2-fluoro-5-methoxyphenoxy)ethyl ester
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20 and the resulting mxture was stirred at roomtenperature for 3 hours.
After concentrating the reaction m xture under reduced pressure, ice, THF,
sat ur at edwequepus74sodi um hydr ogen carbonate sol uti on, amdrgaturedieth aqueous
amoni um chl ori de solution were added to the residue obtained, and the
resulting mxture was extracted with the m xture of THF and ethyl 25
acetate. The organic |ayer was washed with saturated agqueous ammoni um

chl oride solution and dried _over anhydrous magnesi um sul fate. The resulting
mxture was filtered, and &hd filtr at e obtai ned was concentrated under
reduced pressure. The resi gue o(taﬂif\?led was crudely purified by NAM silica
gel colum chromat ogr ag hyl OriyX®€d Sol vent of methanol -ethyl acetate) to
obtain a cr I y pL | d Broduct of the captioned conpound. The
crudely purif T odUu bt ai ne s purified using SUM CH RAL QA- 2500
colum (20 :up9< 2% ¢ ' e: methanol, elution rate: 30 nL/mn) to
obtain the captioned conpound (23.9 5ng). 11-1-NWVR (CD30D) 0.78 (t, J =

I'H?, Héi 150, 0,98 Uiy Mol byt 6 21338 Gif%ided] (T,

= 1.6, 6 4ndir i@dcpobng6io( 8, mikfure 6ofl #-fytididhecdrbbxitic ddif , [(BAI5NEd, J =

5 . F% 7o 352 408 By, S 1 4 ). Bl gRaldiphieitiiie & 5 Ana fnd 17
Hznethglc_)?( g 85su(ldng JmidtuBe H(';J?: (Z:déd%:rlr%d)lﬁﬂ lghafﬁ(D:Q)E’I{BStBe resulting mixture,

-(2- ace%/oxyét"F?S ygigr‘ﬁg'feéhgp“?fﬂf’ﬂ’(?xyphenyl] -(4- {am no [2-net tpeid
Y R 0 (B SR RS e R P2 fudro 8t (Th e - 2
ot by 3l | OIS IR oK PR RSBy De iy iR a2 | Lof A bisRo|-BAdoN
513-42- 8] (?n@thﬂn@sfk‘rngwQPH%EYlchWbM&f’O(U@’?em%%ef@ -ad@B83-A@ Hhe (12. 6

g) were disSolved in T and pyridine (6. m.) was added to the
resdlotl ng nirsguiiieg umdeture c‘éas:oﬁumb owv@tmﬁi dRoOMhdempsigtiieng Kindetr e was

stirred overgh gl Asdu?OMhe solvent in the mixture was distilled off. The residue

obtained was purified by reverse phase high-performance liquid

chromatography (mixed solvent of acetonitrile-water, containing 0.1% of
acetic acid) to obtain the captioned compound (10.4 mg).

15 '"H-NMR (CD;O0D) § = 1.04 (s, 3H), 1.05 (s, 3H), 3.00 (s, 3H), 3.17 (d, J =
9.6 Hz, 1H), 3.20 (d, J = 9.6 Hz, 1H), 3.71 (s, 3H), 4.44 (t, J= 4.6 Hz, 2H),
4.72 (t, J = 4.6 Hz, 2H), 6.08-6.13 (m, 3H), 6.67 (dd, J = 2.8, 6.4 Hz, 1H),
6.78 (dd, J = 2.8, 4.6 Hz, 1H), 6.86 (d, J = 8.8 Hz, 2H), 7.47-7.52 (m, 4H)
7.87 (d J=5.4Hz, 2H), 7.95 (d, J = 8.8 Hz, 2H), 8.23 (d, /= 6.8 Hz, 2H),

20 867(dJ 54Hz2H)886(dJ 4.4 Hz, 2H)

R [0178] (4d) 4- pyr1d1necarboxy1ic | ' acid
2-(3-{(R)-(4-{amino[benzoylimino]methyl} phenylamino)-[5-(3-methoxy-2,
2-dimethylpropionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

N \

D ’*
NHz\/éé

25
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tenperature. To the reaction m xture, ice and saturated aqueous 25ammoni um
chloride solution were added, and the resulting m xture was extracted with
et hyl acewet2e1/ilibm7or gani c | ayer was washed wi th sat ur atred/Jagueosasisodi um
chl oride solution and dried over anhydrous magnesi um sul fate. The resulting
m xture was filtered, and the filtrate obtai ned was concentrated under
reduced pressure. The residue obtained was purified 30by silica gel colum
chromat ography (m xed sol vent of hept ane-ethyl acetate) to obtain the
capt i oned corrpounélJS(I!&) EMICHIRANGA 28350 lgmn, A-pyridigiccagpoxylicagid s, 2H) |
gH;)(S[ (()?.84]:“_22 ggéérgglgﬁtanzo;'mﬁnﬁﬁnet}lyf};ﬁregyl%mn%b'b[ﬁ -(8-rRéttoy-¥254i8- 0 Hz,
2- { 3- [ ( 4- { amatbylpeepionyioxymsthexhyl -pprandimgt Ho) H([d. o4 Briazely 3 iviimeth- 2
-y1l-4,5-di hygr 1 g t u 5S4 ret oxy

) et hyI esteyp} %n%&b%n? %?%%é%hgfe?rlos %e@e {:Br{%n]et ﬁr(f gmq%gj 8[58 Igg ?&?\gg‘ added
10 urdder i céoptowmili regotution) minder theotorditions Ia:dow ((BOJbtmrg) theTERptioRed4 g),
and di chl or 0 ting mxture was stirred for 1
hour. To thg ré’ Fﬁ(é% n&%%%%nﬁé&%?x ag'?ghof N-[1-amino-1 -(4- {

[[2-f] uor o- BERIAC Inyudnonyehhe;xyz) nﬁnr(eb]mm«yphmaySI}MEHkRAL 0A-25008, 30

1- d 2- 5 1 I I h
U5 1) het hyl PUBA BRI m Ry iy res et fuedesdt S RITRRN | e (80 iy
was added dfHEpMVERe (CBCIgY 53¢ i (3g 3H)e 1S (W, t3Hl)g M &(yranVRs ni(@hy -at room

broalure. TR Pas Baes B veab il BB T4% ik AT Vnddhlzo P Pie.  and
et hyl acet af4€7<)(@09=rm)5 HADNRtE69 (B:04) 1 CP rasdd 5q2t e j2051%egYl ting
m xture. After buf f er %y'}@gred by ad ‘citric acid to

63 L of 0. 3P Bi2oldh o dipRetdh v?a% @&d%& 13)’t¢131r@§m]t’1‘ ng

mxture to QQ? usé theII-BH6t7QS @i Jth% zm&t QHQ wasg @hgtlgepg Hi‘dllflf‘@ 9% Qﬁn' c
| ayer was col 'ect ed he organlc ayer was se uenti al qud’ 5 hed twice with
e

vvat er (100 5 1&né- Sf\ﬁzh2HaIt f5Qt(éﬁJaqllleQat§58§{?d & 4o & Hat éH)on (100
15and dr r I ym sl t ing ure was
f| I tered v?ktﬁiéil I%ng?egg@i ai ne a\/\/‘gs ggnng%]tﬁrzatEgg’ uﬁgzdrd ‘r]edacrgelg ’
pressure. TRHE)r8$3dde bt & Hed2¥hs purified by NAM silica gel colum
chromatograg@ym( X kvent of methanol -ethyl acetate) to obtain the
captioned c rrpOL]n ; g). 1HNWR (d6-DVS0) 8 = 2.04 (s, 3H), 3.72 (s,
3H), 4.26-4228hykbutdndic 4.34-4.37 (m 2H), 5.93 (d, J = 7.2 Hz, Beid 6. 70

(dd, J = 3. %H(ﬁ)_%%.l_('ﬁ acewx:yeghoxy) (éj ﬁ’uoro-‘S met]fioxypgerll_izl’l (11' I_pamlnoFZQZ (ddfn

Hz, 2H), 7.#0-7

20 ethylpropoxycarbonvhmlno]methvl}phenylamlno)methyl]—2-pyr1m1d1n-2-yl
-2H-[1.2.4]triazol-3-yloxymethyl ester
(5a) 2-ethylbutanoic acid

5-{(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl}phenylamino)-[2
-fluoro-3-(2-hydroxyethoxy)-5- methoxyphenyl]methyl} 2-pyrimidin-2-yl-2
25 - H-[1, 2 ,A]triazol-3-yloxymethyl ester

= N

To a mixture of
[1-amino-1-[4-({(5-chloromethoxy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)
-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl }amino)phenyl]m
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58.05 (d, J =9.1 Hz, 2H), 8.14 (d, J = 7.8 Hz, 2H), 8.82 (d, J= 5.3 Hz,
2H), 8.99 (br.s, 1H), 10.44 (s, 1H), 12.28 (s, 1H) [0185] (6¢c)3

- met hoxy-WO20tyi48Mfy| pr opi oni caci d 5- [[3 PCT/JP2011/061919

- (2- acet oxyet hoxy) - 2-f | uor o- 5- met hoxyphenyl] -(4- { am no [benzoylim

no] met hyl } phenyl am no) met hy1] - 2- pyrim di n-2-y1-2H [1, 2,4]triazol -3-yl ox
10ynet hyl ester Under nit rogen at m)sphere a mxture of acetic acid

_2 {s- [(4- h_y e e md rHal \ g arnbé-'xoekm}gle %01(;0 mg),
pyri m din- 5 Iﬂd’f“ﬁ l]"f TR0 €58
éyOmBL hyl]-2 gfdsmmhilyamgwyem@axug 1(31|O9et mgt) eshertl()m(lEX@é ,3I mL), a7
met hoxy t hy pro onic acid c one ester anp
pot ass?(ﬁfﬂﬁg’g‘r‘ t%?ét mg) and ﬁ%‘glumah Wléﬁdnﬁ}_)‘”%ﬁsadsdtearred at
550 for 15 lﬁﬁ&”tﬁe ré?hﬁtxﬁ% |xtt1'1ﬂégw5@ liteg avas posvadidhitmdethby ! coae&t 8 e (200
m.) and wat er mL fter shaking the resulting mxture, the organic

| ayer was céqwrecte@weré@qeenffpatheyrmélleedmmﬂtrw i wnd hsaturased (EeAS and
with sat Urataﬁf?n@xﬂﬁﬁpldﬁ Rl eah%howe 284! LAY tﬁéorefsﬁ'llt%lg ﬁﬁQtuSE'\%Qs over

anhydrous nmagnesi um su ate. The resulting mxture was lter and the
filtrate obteatrnetddvmzh eomodnre af ddHand ethyd dgetade.pr Ebe @rganigAeyqrewasiue

bt d h

optalned el LS L8 MOMSLLL Ry LSO UM R ORI ARNACENES

rrg) 1I—I—NNRa(1EjDB©D}n&g:ne&umﬁs@]§ateBH) 1.07 (s, 3H), 2.02 (s, 3H), 3.00 (s,
o3 19 (d,

49 20 (m 35 Rerouify ARt Sl Whedgr i % e Bfinignd) 5 o

7 2 Hz, 1H) coficefBratettl under r&duteddpreséimre. 1Hhe fsBhe( dbtaﬂn%d8vx&s Hurif2dd ,
(o323, 6% MRy (8a) Habdyootinma; 1o mbitol Py PPy SHY Clto o
S54[3 -(2- aCﬁid@Ka&ﬁﬂl’EQKYI) actdtk )y 6btain tfﬁicfmmlﬁ&ftbhipou(nﬂ (9arh@m m doyl phen
aerate ) URRMR (EDRORMSERE Lk Brecin S8 oM PATY S8 G5, ©
- netizoxy- 2, 21gi peiohybpr@ni 4y, Gazi ¢, 3H), 3.81 (s, 2H), 3.87 (t, J = 6.4 Hz, 2H),

4.08 (t, J= 6.4 Hz, 2H), 6.06 (s, 1H), 6.10 (d, /= 5.6 Hz, 1H), 6.14 (d, J =

5.6 Hz, 1H), 6.60 (dd, J = 3.2, 6.4 Hz, 1H), 6.74 (dd, J = 2.8, 4.8 Hz, 1H),

6.79 (d, J = 7.2 Hz, 2H), 7.47 (t, J = 4.8 Hz, 1H), 7.71 (d, J = 7.2 Hz, 2H),

8.85 (d, J=4.8 Hz, 2H)

20 [0180] (5b) 2-ethylbutanoic acid
5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester

NS
rad
o T
NH, \O /\/OH

25 Using SUMICHIRAL OA-2500 column, 2-ethy1butahoic acid
5-{(4-{amino[2,2-dimethylpropoxycarbonyliminoJmethyl}phenylamino)-[2
-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl}methyl}-2-pyrimidin-2-y1-2
H-[1,2,4]triazol-3-yloxymethyl ester (90 mg) was optically resolved under

the conditions below to obtain a crudely purified product of the captioned
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10 54[ 3 -(2-acet oxyet hoxy)-2-fluoro-5 -nethoxyphenyl] -(4- {am no

[ benzoylim no] nmethyl } phenyl am no) net hyl ]

- 2-pyri mwone/minZHLL, 2, 4] tri azol - 3-yl ox ynet hyl ester pCIAf20gY619mEt hano
(10 nL), and acetic acid (1 nL) was stirred at 40C for 15 hours. Under
reduced pressure, the solvent in the mxture was distilled off. The residue
obt ai ned was purified by reverse 15 phase silica gel colum chromatography
(m xed solvent of acetonjtrile-water, containing 0.1% of acetic acid) to
obtai n the ESFPPHALIN \§hdr4ci#8- ng) . 1H NMR (CD30D) 8 = 1.06 (s, 3H),

1.07 (s, 3HHPIC YdtehBion3ithe; 20%:( Boolatih, nzﬁnQZsUMIcﬂfﬂRAﬁ BRA-£500, 280, 3.72
(s, 3H), 423427(m 2H) 39-4.43 (m 20 2H), 6.09-6.13 (m 3H), 6.62

(dd, J = 2. 8um@ xg2}em, mbﬂeaplr@e(wthamol qlusonzra@ ﬁﬁmmym)e 87 (dd, J =
1.6, 7.6 Hz, 2H) T?le Tg'!l)uiiila’ éu‘m‘ﬁe?l dujcw%thrn@a (ng u]rlﬁé? GatgaYn %Slk-ggam q

8.87 (d, J= 4. 0 2, 2- opl on

54[ 35S (2- acéw\x{;@th&AJu) AfZiﬁ)@lSons umn h@@pgéwqu 25( 4mf Iaﬂfvlrhgllﬁlmsnet hyl al |
25yl b t t Byl 2H [1,
> Z] fflygggl @h#x{)ﬂlggieﬁtﬁ%] HQ{J: io RRER NG Th YD IR fheldarftih¥h! dBrib SNt V37 [
AnlxtureoannSthoxy 2, 2- dlnethylproplonlca0|d 5- [ [3

-(2- t f I 5 th 4- b doyl phe
yl(ama(r:lg) %?E@fﬁﬁy} ri muglrﬁ 2- yrl]EZH?@[f%%%%t%w zorag spoi?yng%/hgl &dt er 5
acetate (13 Sn[g};) [BJlr(Qeicle;dwms'tmﬁcy()Q -f10840-Stihethoxyphenyd | 44+ {dnﬂnﬁm,bsdlﬁiSI 3(;1

t 4-nit nyl est r.re r ays
ot WBom 1t enpbiRPExYStBon L e TP o Dt R Frout iy et ot &

(100 ) and2 Met e,41t3Qzek) -ylokfraethghakieng the mi xture, the organic |ayer
was col | ected, sequentlally shed twice with water (30 nL) and with 10
saturated aqueous sodi um chopide solution (30 nL), and dried over
anhydrous magnesi um sul fate>”1’he sulting mxture was filtered, and the
filtrate obtained was_cpn emb/\f’ed nder reduced pressure. The residue
obt ai ned was pur|f| py TNAM si | i ca gel col um chromat ography (mi xed

sol vent of am- “eth tetate) to obtain the captioned conpound (13
15nmg) . 11-1-NVR ¢ CH3CN- &9 (s, 3H), 1.10 (s, 3H), 1.78 (s, 3H), 2.05
(s, SFD 3.05 (s, 3H), 3.26 (s, R211), 3.74 (s, 3H), 4.24-4.27 (m 211),

4.37-4.42 (m lekxetﬂ l%é ic2H), 4.93 (br.s, 1H), 4.98 (br.s, ?LdS 96
(d. J =7.2 M, B0 0 5 7.2 e, 1H), 6.08 (s, 1H). 6.65 (dd, J-
3.1, 7.2 Hz?- {J(B:B(4 fosinef2,2 ¢ methy pepoxySarboky | intinp |methy s phény hnxing 8 Hz

A e s e
yl-2H-[1,2,4]triazol-3-yloxymethyl ester (37 mg), DMAP (0.6 mg), and
triethylamine (0.056 mL) were dissolved in DMF (2.5 mL) and
dichloromethane (2.5 mL). To the solution, a mixture of TFFH (26.5 mg),
acetic acid (0.00576 mL), and dichloromethane (3 mL) was slowly added,

20 -and the resulting mixture was stirred at room temperature for 3 hours.
' After concentrating the reaction mixture undé'r_r-e'duced'pressure, ice, THF,
saturated aqueous sodium hydrogen carbonate solution, and saturated

aqueous ammonium chloride solution were added to the residue obtained,

and the resulting mixture was extracted with the mixture of THF and ethyl

25 acetate. The organic layer was washed with saturated aqueous ammonium
chloride solution and dried over anhydrous magnesium sulfate. The

resulting mixture was filtered, and the filtrate obtained was concentrated

under reduced pressure. The residue obtained was crudely purified by

NAM silica gel column chromatography (mixed solvent of methanol-ethyl
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5- [(R- [3 -(2-acetoxyethoxy)-2-fluoro-5 -nethoxyphenyl]-(4- {am no
[2-nmeth yl al | yl oxycar bonyl i m no] met hyl phenyl am no) net hyl ]

-2-pyri mworeR/min2 25H[ 1, 2, 4] triazol - 3-yl oxynet hyl esPemr/Jr2011/061919

Usi ngSUM CHI RALOA- 2500Scol um, 3- net hoxy- 2, 2-di et hyl pr opi oni caci d 5-

[[ 3- (2-acet oxyet hoxy) - 2-f | uor o- 5- net hoxyphenyl] -(4- { amno [2-nethylall 5
yl oxycar bonyl i n1 no] net hyl } phenyl am no) rret hyl] -2-pyrimdin-2-yl-2H41,
2,4]triazol - oxynet hyl ester (13 was separated (optical

resol ut | on) aﬁﬁ ) tpr@t%@rﬂjﬂqd@%pwﬁéwpmd%%the chrtiengst AR b Npound

(4.8 ng) in the fayeere rqu@Fyt'Bﬁ'mﬁl%l'i"—%r&&ﬁ&”tét%ufeﬂnﬁwaﬁ ?hﬂf@ﬁohwm hane.
SUM CHI RAL QA- 2500S, 20 1%% cm nobil e phase: acetonitrile, elution

rate: 15 nL/SMM CHIRMR cq;umnl (20 (me3¥ )25 1cm5 mebilgHphase: 80 (s,

11 4 a8 tﬂg‘*ﬁﬂ %Jf%“ai %Uﬁaﬁ(‘ﬁbmé% ¢, Carfibricd cotfondt é%%‘ e &1
(d, ¥ 7.1 #g).1H), 6.11 (d, J = 6.4 Hz, 6.12 (d, J = 7.1 Hz,

> o 3 v PR cilonPs 08 ¢ 7]9913@ G, 85 € 9.1*1;“104%16?&@“ 7‘]73
(d, | Jh 8 84II-IE) 2719 (s, 8}1322(21) 227 cjnomuz,ons[m)sgg SEXaniLE 423 (dd, J
S e el S b Ko B, £ 30%d: KT b B T 28D 6.0 (o 1FD; 6. (b 7 =

et hyl pr opoxySc@IHler)H)l, 6. Il des B ybl }pﬂem{} aBB0 ARy Ry 312, & o4, MK, 6. 24 yl

2l 2 T 2 B AT B8R0 A S TR R e B8 0 o

25-f 1 uor o- 37—112(J1yﬂ£querzhgxm%3@5 qaeyh@xmpngnyj{} met hyl -2-pyrimdin-2-y1-2
H[1,2,4]triazol-3-yl oxynet hyl ester m xtureof

[0182] Example 6
3-methoxy-2,2-dimethylpropionic acid

5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4- {amino[2-meth

15 ylallyloxycarbonyliminolmethvl}phenylamino)methyl]-2-pyrimidin-2-y1-2
H-[1.2.41triazol-3-yloxymethyl ester
[0183]
(6a) Carbonic acid 2-methylallyl ester 4-nitrophenyl ester
/@/O\‘ro\/u\
0. 0

1}

20 Methallyl alcohol [CAS No. 513-42-8] (5 g) and 4-nitrophenyl
chloroformate [CAS No. 7693-46-1] (12.6 g) were dissolved in THF (70
'mL), and pyridiﬁé '(6.69 mL) was added to the resulting mixture under
ice-cooling, after which the resulting mixture was stirred overnight at room
temperature.' To the reaction mixture, ice and saturated aqueous
25 ammonium chloride solution were added, and the resulting mixture was
extracted with ethyl acetate. The organic layer was washed with saturated
aqueous sodium chloride solution and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified

30 by silica gel column chromatography (mixed solvent of heptane-ethyl
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[1 -am no-1444 { (5 -chl oronet hoxy-I|-pyrimdin-2-y1-1H41,2,4]triazol-3 -yl)
- [2-fluoro-3 -(2-hydroxyet hoxy)-5 -nethoxyphenyl] nethyl } am no)phenyl]m
5 et hyl i dsoepoambam ¢ acid 2, 2-di net hyl propyl ester (Exaopliezdbpsia®0 ny),
pot assi um hydr ogen carbonate (131 ng), and DMF (16 nlL), sodiumiodide (140
ng) and cycl ohexanecarboxylic acid (163 ng) were added, and the resulting
m xture was stirred at 45C overnight. After cooling the reaction mxture to
roomtenperature, ice and saturated aqueous amoni um 10 chl ori de sol ution
vere added PREREDJO oRfrinithe cppiiemed somAPYARdikD-08- extracted t hree t| nes
with a mxt upensf Toha@ufs e nds @cstt .721e 80086 3Y6! SYAS(C Ak ihect ed,

washed with saturated agqueous amoni um chloridé sol ution over

anhydr ous ndgife, Wi Sl téH)Tﬁé2r(ésdl=t8le{m3<Hhre was filtered, and the

filtrate obtg sad concentrated 15 un educed pressure. Th si due
obt ai ned wa @%oglﬁ #g@d by NAM silica gel Q%Fuérsm chr omat ogr aphy (medxcg(g

sol vént of Aethéfdefaminvfbermoylimiop Jmethyb} phenyidreinod(b i orwet- pyonpicim® (123

"11-N 4 1.65 (m

1 7o 1 WO oo - 231 %zé clt12- ﬁu&@-a@rﬁgt@owﬁenoxgzlﬁ
386(t J 2&hyl 6stér Hz, 2H), 4.08 (t,. 6.0 Hz, 6.03 (s, 1H), 6.10
(d, J =5.6 Hz, 1H, 6.14 (d, J=5.6 Hz 1H) 6. 60 (dd, J= 2.8, 6.8 Hz,
1H), 6.73 (dd, J= 2.8, 4.8H’z’§1l—l) 679(d, J- 7.2 Hz, 2H), 7.47 (t, J =
4.8 Hz, 1H), 7.71 (d, J = 7528Hz, 2H), 8.86 (d, J = 4.8 Hz, 2H) [0190]
(7b) Q/cl ohexanecar boxyl i capud 25 5- {(R-(4- { amno
[ 2, 2-di nmet h@br\;pox Q ,\PFF?I no] net hyl } phenylam no )42-fluoro-3 -(2

- hydr oxyet h ) oxyphenyl ] net hyl } -2-pyrimdin-2-

yl-2H[1, 2, 4]t razZol - 3- xymet hyl ester 0 NH2OH 0 Usi ng SUM CHI RAL
OA- 2500 col umm, °cytt o artfoxylic acid 5- { (4- { amino

[ 2, 2- di met hyl propoxycar bonyl i m nm] nethyl } phenyl am no) 42 5

-fl uoro- 3-(2-hydroxyet hoxy) - 5- met hoxyphenyl ] net hyl -pyrimdin-2-yl-2
H41, 2, 4] tri azol - 3Updex yrtroBgn atgrospheren 3rigghyl man)piﬁu%am ) measopdéerl under

t he 4 ond|t| o) oht o tioned
corrp?und i ng'??] ré t%%é)trl&igr ac??gﬁﬂlralgllf%%%be{tcggﬁ nti %\2 @gghn}?f é%Z’I %?n(%) namne:
SUM CHI RAL Gichde@metBane (Yhnly), 26d dhe remiliihg mpixters: waeshand|for 4 haron r at e:

30 L/ m n) The, crude rified ct obt ai ned rifiedeagain
usi ng SUM CIEPRAL OliﬁeZSOOS II(%VR# IH{X?QI%ZS cm gl’bel I}(g@%%gésje gganol ,

elution rat N-[B@nﬁmmm—{t[@.fd)lbntml-h(ﬂﬂs'dcwmatkme}d F-omgthoxybHe421 v (H-0x15[ 0191]
(7¢) Cycl ohexanecar baxy bl G35 Yihydro-1H-[1,2,4]triazol-3-yl)methyl]amino} pheny
15 l)methylidene]benzamide (Example la, 3 g), DMAP (5 mg), and DMF (50

mL) was added dropwise. After stirring the resulting mixture overnight at

room temperature, the solvent in the mixture was distilled off under
reduced presSure. The residue obtained was dissolved in a small amount
of THF, and ethyl acetate (300 mL) and water (100 mL) were added to the
20 “resulting mixture. After a buffer (prepared by adding 37 mL of 0.1 M
citric acid to 63 mL of 0.2 M disodium hydrogen phosphate) was added to
the resulting mixture to adjust the pH to 6, the mixture was shaken, and the
organic layer was collected. The organic layer was sequentially washed
twice with water (100 mL) and with saturated aqueous sodium chloride
25 solution (100 mL), and dried over anhydrous magnesium sulfate. The
resulting mixture was filtered, and the filtrate obtained was concentrated
under reduced pressure. The residue obtained was purified by NAM silica

gel column chromatography (mixed solvent of methanol-ethyl acetate) to
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5- [(R- [3 -(2-acetoxyethoxy)-2-fluoro-5 -nethoxyphenyl]-(4- {am no

[ 2, 2-di m et hyl propoxycar bonyl i m no] nethyl }

phenyl amwoyoettayy- 2- pyrim din-2-yl -2H[1, 2, 4] tri azol P8TyPomynEibiy| ester
20Cycl ohexanecar boxylicacid 5- {(R-(4- { am no

[ 2, 2- di met hyl propoxycar bonyl i m no] met hyl phenylamno )- [2-fluoro-3 -(2

- hydr oxyet hoxy) -5 - net hoxyphenyl ] net hyl } -2-pyrimdin-2-

yl-2H41, 2, 41triazol - 3-yl oxynet hyl ester (42 ng), DVAP (1 ng), and

triethyl am Hgta(‘@.t@%ﬂ@’tiﬁ’)edv@%p‘lﬁ%é'ﬁ@&s-i n DMF (3 nL) and di chl or onet hane
(3 m). To thenspk Ydlammvso)nbxt ure4 q, 3EHH3(BO(d 9H), 43%e4 00 gai 9H)0- 00665
m.), and dichl ororreL{Phane (fg m.) vvasqs’l ovE\IAEi/ addéd, gr!?nd t he resglﬁii n) m xture
was stirred4at4-fddntmeteraPde. 467 72 HeutH), affPdddedrcddt dat Hyg lthe

reaction m xt nder irceq 1T, I¢ a ous
sodi um hydr)gg&mcdér‘%ggé{’g&gg?%tPgﬁ?ég?lgd’séfﬁ?'ét%% %ﬁhﬁﬁg g%ﬁglrlﬁ’ S%Béhl oride
sol uti on weBdatHeld= %! tre 2fBs Bdule(b it ai7ndlz, 2D, 8L (bt tihflzm2ture was

extracted vmgtgb Gbrrargif)ef rgO.g%é'Sg’l-lan%anz.% fegc/,lhll%fet ate. The organic |ayer was

washed wi th Sat aque ni'um i de solution and dried over
anhydr ous mf@hesHi @6o)sul f at e. ThenetbBoxe22-dimgthylpropienivas filter edid and t he

filtrat bt.ad t d d d d £. 1h i.d
obt ai ned vad P Qe AT 00 By R ST BB bl G P DR sbF iy
(m xed sol vaoimethyigihHeagtdmiabhykthadt 2 aiye)midin Aoy bR A-Fl ,2 Mgz Buyloki ed

produyct of the captioned conpound. The crudely purified product obtained
vvasdlg?uri fi eéfnlfé]i’ﬂg“i@ SUM CHI RAL OA- 2500 col urm (30 lunmp x 25 cm nobile

phase: nethanol solution, efuyion rate: 30 nmL/min) to obtain the captioned
conpound (34.62 ng). 1H NVRY <08 = 0.98 (s, 9H), 1.14-1.38 (m 6H),
1.55-1.70 (m 2H), 1.74;11\1/8?%% 2H), 2.05 (s, 3H), 2.28-2.37 (m 1H), 3.72
(s, 3H, 3. (s, 20~2H A7 (t, J =4.4 Hz, 2H), 4.40 (t, J = 4.4 Hz,
2H) , 6.06(@1%& @0 d J =56 H, 1H) 12 (d, J = 5.6 Hz, 1H),
6.60 (dd, J = 258,,6.8 @ He 6.74 (dd, J 8, 4.8 Hz, 1H), 6.79 (d, J-
8.0 Hz, 2H), 7.48 (t,°3="4°8 Fz)X 1H), 7.71 (d, J = 8.0 Hz, 2H), 8.86 (d, J-

4.8 Hz, 2H) [0192] Exanple 8 2@2, 2-di met hyl mal oni cacid 5- { (R-(4- {
am no [ 2, 2- di met hyingeoporijragebongtmesphsyeret Ay | nphiéyrgl ani noacetic [ 2¢cid uor o- 3

- (2- hydr oxyet hoxy). 1 8ni ' AR N1 2w rimidin-

y1-2H41, 2, AL ?’?E@%F%Sf&lﬂﬁ%gx‘y‘y%Fﬂ?@?“i‘i‘?@?%hé’zhﬁ‘;%“ égldg‘lro ! (?pé'éﬁmldm 2

2, 2-di met hyI-yﬂa#ﬁndi:hydm-dlbf-[b&x@triag@ﬂéw]dmﬂuﬂl}%yﬂuem-éﬂnaﬁioxyphenoxy
15 )Jethyl ester (441 mg), 3-methoxy-2,2-dimethylpropionic acid chloromethyl

6.
2.

ester (Example 4a, 373 mg), potassium hydrogen carbonate (241 mg), and
DMF (20 mL) was stirred at 55°C for 15 hours. The resulting mixture was
poured into ethyl acetate (200 mL) and water (50 mL). After shaking the
resulting mixture, the organic layer was collected, sequentially washed
20 twice with water (50 mL) and with saturated aqueous sodium chloride
solution (50 mL), and dried over anhydrous magnesium sulfate. The
resulting mixture was filtered, and the filtrate obtained was concentrated
under reduced pressure. The residue obtained was purified by NAM silica
gel column chromatography (mixed solvent of methanol-ethyl acetate) to
25 obtain the captioned compound (184 mg).
'"H-NMR (CDs0D) & = 1.06 (s, 3H), 1.07 (s, 3H), 2.02 (s, 3H), 3.00 (s, 3H),
3.19 (d, J = 9.0 Hz, 1H), 3.21 (d, J = 9.0 Hz, 1H), 3.71 (s, 3H) 4.23-4.26
(m, 2H), 4.39-4.44 (m, 2H), 6.09-6.13 (m, 3H), 6.60 (dd, J = 3.0, 7.2 Hz,
1H), 6.78 (dd, J = 3.0, 4.5 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 7.41-7.51 (m,

60



To a m xture of 2,2-dinmethyl malonic acid nono-t-butyl ester [CAS No.
143688-40-8] (800 ngy), DVAP (104 ngy), and dichl oronethane (8 ni),

cycl ohexamol20(104d84 L) and WSC (976 ng) were sequenti alpcy/Jazidedsiato 0OC. The
resulting mxture was stirred overnight at roomtenperature, and TBME (50
m.) was added thereto. The resulting m xture was sequentially 5 washed with
water (30 nmL) and saturated aqueous. sodi um chl oride solution (30 nL), and
dried over anhydrous nagnesium sulfate, The resulting mixture was filtered,

and the fil¢Fi & Bhthaiied nie ebhc8rdr Gk do- Iz, PEAu8&E (6 ds3dreHzrhe

resi due obt agpjed was purified by silica gel columm chromatography (m xed
sol vent of heptane-ethyl acetate) to obtain the 10captioned conpound (817

my). 11-1- NURR@DED) : 8 = 1. 2F-methexy,2@inethylmppieniceH), 1.44 acsd 9H),
1.69-1.74 .a - N1udk-5.- e fifesdofidn ] .
2, 2-di net hillmn[ls{?!c_)&rzli ccjeé%‘l‘%ﬁjrhrrcgﬁgf:yc é e>§y glgot §Pﬁg %ml-(lé)]déhi%ggﬂo%i@{%‘re of

2, 2- & net hy lyhehimo)methyil 2t pyrimydinesy b2 Fe R ditiaro] 8sylexy (R1TyInyg) estad
di chl or onet Q@ gte( 7.5 m), TFA (1.5 nL) was added, and the resulting m xture
was stirred at roomtenperature for 2.5 hours. To the resulting m xture,
et hyl acet atmloo nL) /Wys added. The resulting nixture was sequentially
washed with & (30 ney a &t urat ed aqueous 20sodi um chl ori de sol ution
(30 nm), and dri_edHov'yan gnh dxous magnesi um sul fate. The resulting m xture
was filtered, m%e (10 m.) was added to the filtrate obtained, after
whi ch the fiHN rconcentrated under reduced pressure to obtain the
capti oned conpeun 01/\@@)\”/ 1H-NMR (CDC13): 8 = 1.28-1.54 (m 611), 1.47
(s, 6H), 1.66-1.73 (m 2H),J251.78-1.83 (m 2H), 4.81-4.87 (m 114) [0194]
(8c) 2, 2-di met hyl mal oni cacid 5- { (4- { amno ' .
[ 2, 2- di met hyl pr op&8f¢ar bonPHFA8H0] met #PIOSPREMy| ani o) 42 mixture of
-f1 uor o- 3-( gzxmédfo%yp,tmmhﬁpf@ﬁibm&yphenyl ] met hy11-2-pyrim di n- 2y4- 2
HEl,2,4]triazol -3-yl oxynet h ester cycl ohexyl ester Toam xt ur eof
10 5-[[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[benzoylimi
no]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2 H-[1,2,4]triazol-3-ylox
ymethyl ester (184 mg), methanol (10 mL), and acetic acid (1 mL) was
stirred at 40°C for 15 hours. Under reduced pressure, the solvent in the
mixture was distilled off. The residue obtained was purified by reverse
15 phase silica gel column chromatography (mixed solvent of
acetonitrile-water, containing 0.1% of acetic acid) to obtain the captioned
compound (146 mg).
"H-NMR (CD;0D) & = 1.06 (s, 3H), 1.07 (s, 3H), 1.91 (s, 3H), 2.04 (s, 3H),
3.02 (s, 3H), 3.20 (s, 2H), 3.72 (s, 3H), 4.23-4.27 (m, 2H), 4.39-4.43 (m,
20 2H), 6.09-6.13 (m, 3H), 6.62 (dd, J = 2.8, 6.8 Hz, 1H), 6.75 (dd, J = 2.8,
4.8 Hz, 1H), 6.87 (dd, J = 1.6, 7.6 Hz, 2H), 7.49 (t, J = 4.7 Hz, 1H), 7.62
(dd, J = 1.6, 7.6 Hz, 2H), 8.87 (d, J = 4.7 Hz, 2H)
[0187] (6e) 3-methoxy-2,2-dimethylpropionic acid
5-[[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-methylall
25 yloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2H-[1,
2,4]triazol-3-yloxymethyl ester
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[ 1- am no- 144-( (5-chl oromet hoxy-1-pyrimdin-2-y1l-1H41, 2, 4]triazol -3-y1) -

[ 2-fluoro-3 -(2-hydroxyet hoxy)-5 -nmet hoxyphenyl] nmethyl } am no)phenyl]m5
et hyl i dernwpearibarisc aci d 2, 2-di net hyl propyl ester (Exanmpce/Jtmi/B€9my) and
DMF (5 nlL), sodiumiodide (183 ng), potassi um hydrogen carbonate (85.5 npg),
and 2, 2-di net hyl mal oni ¢ aci d nonocycl ohexyl ester (261 ng) were added, and
the resulting mxture was stirred at roomtenperature for 3 days. Ethyl
acetate (30 nL) and water (10 m.) were added to the m xture, 10 and the
resulting mxture was shakemfger whi ch the organic |ayer was col | ected.
Et hyl acetate (20 nL) was agdéd f Re aqueous | ayer, and the resulting

m xture was shaken, after WGt t he organic |ayer was collected. Al the

organi c | ayens were ifhet, washed with saturated aqueous sodi um chl ori de
solution (1 ‘3\;{” dr@egrover anhydrous nmagnesium 15 sul fate. The
resulting mxtur@ Wids gt sed.%and the filtrate obtai ned was concentrated

under reduced pressure. The residue obtai ned was purified by NAM si |l ica gel
I h t h | t - . at. t tai
hecapt i oned compound TR nopt °112 RREPRELS AhBERIALE) o) et "
1.10-1. 27 (5+[[342)aceloBetifoxy)6Hfluo?2® Siméfhokyphefyh)-(dHdarbdmbitidbyfihepm 4H),
3.68 , 3 3. 8 3.9 = 4 4.09 (t, = 4.4 Hz,
2H) | $ E&Wﬂ??m%%?fws?%mt‘g?%yﬁ?ﬂ’%é‘,]g%ﬁf?'%wﬁé‘y{“&}ﬁ%‘: 79y 1H)
6.165d, J ac&afe K3 ng),, trietifatine 10.0078 hid.), Hhiborfic 4tid dmelkyldlI9] 6.6

Hz, 1H), 6.63 d,.J=.3.0, 4.6 , 111), d.J =8.8 2 , 7.30
(t, AN qm)tr,op’fl%l peer (L6 ime. e @J&JPO () ¥p Qs forg) by 2H)

[ 0195] (8d) 3t Zosthrtetnipytdtatedni TRE tebubting ok trd-wds2pdbixed into ethyl acetate

[ 2, 2-di net hy] propaxycar bonyl i m no] net hyl phenyl am no ) - .

[ 2-f1 uor o- 31t(gQ r e weies g § L het AbeY shekpe|the amtureothe erganis layer

y1-2HA1, 2, 4A}itdsi gaipderéd,y sequenmuy! washar thye e\hﬁ%wat&sg% mL) and witttSi NQ
SUM CHI RAL QA- 2500S col umn, 2, 2-di et hyl mal onic acid_5- 4- {am no

[ 2, 20di net hy{prdee x gaeaasenyodivm gthlegddeyselubpan(d ke, -anf drieduewver 3

- (2- hydr oxy <5 ] = 2= oy i gl Ne s -

H[1,2 4]tr ?ggg‘?%%ls 3? éﬁkﬁﬁ?ﬂhgf}ﬁ% er@%l)égma%ﬁ%@t er ¢ 5"%‘?%%?“?&%8
separ at ed ( &trateapbtageesd dsopgnagntrated hadevmedudednpresstmsw tlheobtsadve t he

ti d 4 8. i t : f i . P i: ti ;
TP (ool QoRHEE shal o i By NAM ABEETe) soRhh Whsalfikberk AP il ™
met hanol , elsalvieoh of anethaggl-etbyliacktat€) fiol obtadiivRhe GRGLSNed Sompg@ (53 9H),
3—1.27( oH), 1.39 (s, 6H), 1.41-1.44 (m 111), 1.51-1.61 (m 4H),

(s, 3H"8)3.85 (s, 2H). 3.96 (t, J = 4.4 Hz, 2H), 4.09 (t, J= 4.4 Hz,

2R ?664311.1571;(\& (0?3,cm.:%=( u.,o9JSs,_B.Ha, Hz10 i(lii) 3Hp, 08§ ((is n;)jzz.as 5@;, 61;1) "
111), 6. 63 ChY: 395 6 0 e ) 3-8 o By 23Sl dmin, 7P ¢ T
é;( 8 le éH) .(mYE)'ZH)_, 4cb4 (s 281)8 4HE3 (12&% ,41}8)., 829K ¢br.slAH), &.98 (d 2= 72186]

a e C | = - -
arm o[ 4- et FPDBZcH 1 of e HD) SHoh gt bty 62 (#4ubr 32032582, 1HD),
- (2-Juydr oxy etdwogad), /5= m,mxmqr;w, h_.jw(d}yj ¥ 8.8 DHY, di4y @; yi= Bk HEL
1H), 7.57 (d, J = 8.8 Hz, 2H), 8.84 (4, J=5.0 Hz, 2H) |
[0188] (6f) 3-methoxy-2,2-dimethylpropionic - acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4- {amino[2-meth

1.1
3.6
2H)

ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2
25 H-[1,2,4]triazol-3-yloxymethyl ester
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2,4]triazol -3-yloxy)ethyl ester (1R 2R)-2-nethylcycl ohexyl ester (9a)
N-[1-am no-1-(4- [[2-fluoro-3-(2-hydroxyethoxy)-5-nmethoxyphenyl]-(5-o0x o-1
-pyri m diwe2eylndi45- di hydro- 1H11, 2, 4] tri azol -3 -yl ) net hecj/iemipnosipigpheny
251) met hyl i dene] - 4- net hyl benzam de Toam xtureof 4-( [2-fluoro-3
- (2- hydr oxyet hoxy) -5 - net hoxyphenyl] - (5 -oxo-1 -pyrimdin2-yl1l-4,5
-di hydro-1H [1,2,4]triazol-3 -yl)nmethyl } am no)benzam dine acetic 5 acid
salt (1.6 g0 and DMF (120 nmli), 4-nmethyl benzoic acid 4-nitrophenyl ester
[ CAS No. 15023-67-3] (815 rrg) d triethylamne (1.21 nL) were added, and
the resulting mxture was st Mcred erprght at roomtenperature. The
solvent in the reaction soI HI»?:(E)n distilled off under reduced pressure.
The residue obtai ned was Hpu '|Jf>r@d by NAM silica gel colum 10chronatography
(m xed sol vent qf pet ol | et hyI acetate) to obtain the captioned conpound
(1.01 9g). 1 CpR0D) : 239(s 3H), 3.73 (s, 3H), 3.89 (t, J= 4.8
, 2H), 4.11 (t 0P JN% A, gGOO(s 1H), 6.65-6.67 (m 2H), 6.83
(d,J:8.8Hz,2H),725(d J =8.2 7.35 (t, J =5.2 Hz, 1H),
7.96 (d, J= 8.8 15Hz, 2H), 8.12 (d, J 8.2 Hz, 2H), 8.78 (d, J= 5.2 Hz,
2H) [0197] (9b) Ch]sh(gwic aci cSlIMcI@IPHR@eIL hyl est@A-2500S column,

1R, 2R) - 2- net h | | ester. T t f 1-chl t hyl .

E:hl oro%or € F@é Cl\ga‘%é’ﬁé}l)@g%ﬂm%’% ?0m4§6u:rﬁ)o pyr::dl ﬁ;O?O %24 aﬁ’f_‘%

gHF (|25 (rer) 5- %gz%ﬁ&m@)w%oh%a%gdx%ﬁem] f(@Q‘h&nﬁBfZﬁhw(tHﬂ&llﬁg)

| SS ve I N at - tirrin t he ur e
ver S ohe QKA bsy Gy iAp TR ety Elnfnyianayaessb Iy miivert el 100 )

were added Dot]tdE 0N Xy x§mel] és@@tdmmgl wdsdepavired septi@ntreadihdiompshed
with 25 0.5 N hydr och%’qrx?c ajgjlad r(’( , gsjlatur ael(:ped aqSeous sodi um ig\ﬁ;dr ogen

carbonat e s8Pgey B ¢oypslitipns bgky (@Galﬁﬂ)he capdiogse (FOFRAINE e 1R BHi um
chl oride sokplt ffthel Tthcfleh, and dried over anhydrous magnesi um sul fate. The
resulting mxture was filtered, and the filtrate obtained was concentrated

under reduc&Plfr ég@atlénttanebsanm {epdumapndraee dUMIISRAL(QA22HS, 2

10 mmo X 25 cm, mobile phase: acetonitrile, elution rate: 15 mL/min)
"H-NMR (CDCl;): & = 1.14 (s, 3H), 1.15 (s, 3H), 1.80 (s, 3H), 2.09 (s, 3H),
3.16 (s, 3H), 3.31 (s, 2H), 3.70 (s, 3H), 4.19-4.21 (m, 2H), 4.41-4.44 (m,
2H), 4.57 (s, 2H), 4.91 (s, 1H), 5.03 (s, 1H), 5.51 (d, J = 7.1 Hz, 1H), 6.11
(d, J= 6.4 Hz, 1H), 6.12 (d, J = 7.1 Hz, 1H), 6.21 (d, J = 6.4 Hz, 1H), 6.44

15 (dd, J = 2.9, 6.6 Hz, 1H), 6.68 (dd, J = 2.9, 4.8 Hz, 1H), 6.71 (d, J = 8.8
Hz, 2H), 7.30 (t, J = 5.0 Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 8.82 (d, J = 5.0
Hz, 2H)
[0189] Example 7
Cyclohexanecarboxylic ‘ acid
20 S5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4- {amino[2.2-dim

ethylpropoxvcarbonylimino]methyl}phenyvlamino)methyl]-2-pyrimidin-2-yl
-2H-[1.2.41triazol-3-vloxymethyl ester

(7a) ' Cyclohexanecarboxylic acid
5-{(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl } phenylamino)-[2

25 -fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester
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1H NVR (CDC13): 8 = 0.95 (d, J = 6.0 Hz, 1.5H), 0.97 (d, J = 6.4 Hz, 1.5H),

1.03-1.13 (m 1H), 1.18-1. 28 (m 1H), 1.31-1.40 (m 2H), 1.56-1.66 5 (m

2H), 1. 68wd.282/14p1472H), 1.84 (d, J = 10.0 Hz, 1.5H), 1. 86TQd20190619®. 6 Hz,

1.5H), 2.03-2.11 (m 1H), 4.32 (q, J= 9.6 Hz, 0.5H), 4.33 (q, J= 10.0 Hz,
a

0.5H), 6.42-6.48 (m 1H) [0198] (9c) Carboni cacid 1-(5- { (4- { amno

[ 4- met hyl benzoyl i m no] met hyl } phenyl am no)-[2-fl uoro- 3-(

102- hydr oxyet hoxy) - 5- met hoxyphenyl ] nethyl } -2-pyrimdin-2-y1-2H [1,2,4]tr
i azol - 3-yl oxy) et hyl ester (1ﬁf§§§ 2- nethylcyclohexyl ester Toa m xt ur eof

N-[ 1-am no-1-(4- [[2-fluoro- 3fm2- yet hoxy) - 5- met hoxypheny1] - (5-ox 15
o-1- pyr|n1d|n 2- yl 4 5- dhhy ]trlazol 3-yl ) nmet hyl ] am no} pheny
1)nethyl|de e (230 ng) and DMF (3 nlL), potassium

hydr ogen car and carbonic acid 1-chl oroet hyl ester

(1R, 2R) - 2- et thex ster {250 ng) were sequentially added, and the

resul ting mxture was 97 re@l/\f 55C for 24 hours and at room 20t enperature
for another 2 day The reaction soI ution was p#‘r t;u?d by reverse B?ase
silica gel col urm chr omat ogr aphy (m xed sol ven acetonitrile-water) to

obtain the ¢a1mtmmneu[4:-(1§(njﬁeuhidr<(xil129102yngpyr1ﬁ1ﬁﬂl&9]2 3(19Hbl{|;ar2)4)]1r1amlj 8-ylp5-
250 5 ( 2y AR T P aE T RO PR BRE B Hrae st BRy. [ 1
5 ethylidene]carbamic ac1d 2,2- d1methylpropy1 ester (Example 2b 120 mg),
potassium hydrogen carbonate _('1-31 mg), and DMF (16 mL), sodium iodide
(140 mg) and cyclohexanecarboxylic acid (163 mg) were added, and the
resulting mixture was stirred at 45°C overnight. After cooling the reaction
rhixture to room temperature, ice and saturated aqueous ammonium
10 - chloride solution were added thereto, and the resulting mixture was
extracted three times with a mixture of THF and ethyl acetate. The
organic layer was collected, washed with saturated aqueous ammonium
chloride solution, and dried over anhydrous magnesium sulfate. The
resulting mixture was filtered, and the filtrate obtained was concentrated
15 under reduced pressure. The residue obtained was purified by NAM silica
gel column chromatography (mixed solvent of methanol-ethyl acetate) to
obtain the captioned compound (123 mg).
'"H-NMR (CD30D): & = 0.93 (s, 9H), 1.16-1.40 (m, 6H), 1.55-1.65 (m, 2H),
1.70-1.82 (m, 2H), 2.27-2.40 (m, 1H), 3.73 (s, 3H), 3.80 (s, 2H), 3.86 (t, J
20 = 6.0 Hz, 2H), 4.08 (t, J = 6.0 Hz, 2H), 6.03 (s, 1H), 6.10 (d, J = 5.6 Hz,
""1H), 6.14 (d, J = 5.6 Hz, 1H), 6.60 (dd, J = 2.8, 6.8 Hz, 1H), 6.73 (dd, J =
2.8,4.8 Hz, 1H), 6.79 (d, J = 7.2 Hz, 2H), 7.47 (t, J=4.8 Hz, 1H), 7.71 (d,
J=1.2 Hz, 2H), 8.86 (d, J = 4.8 Hz, 2H)
[0190] (7b) Cyclohexanecarboxylic acid
25 5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl}phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester
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2,4]triazol -3-yloxy)ethyl ester (1R 2R)-2-nethylcycl ohexyl ester

Usi ng SUM CHI RAL QOA- 2500 col um, carbonic acid 1-(5- { (4- { am no

[ 4- met hylwenanyl4sTeirno] net hyl }phenyl am no) - [ 2-fl uor o- 3PCT/JP2011/061919

2- hydr oxyet hoxy) - 5- met hoxyphenyl ] met hyl } -2-pyrimdin-2-y1-2H[1,2,4]tr 5

i azol - 3-yl oxy) ethyl ester (1R 2R)-2-nethylcycl ohexyl ester (129 ng) was
separated (optical resolution) under the conditions belowto obtain a
crudely purified product of the captioned conpound, a diastereonmer mxture,
inthe third fraction. HPLCT&}entl on time; 15 mn (colum nanme: SUM CHI RAL
OA- 2500, 30 10ming) x 25 cm ):mobio hase: nethanol, elution rate: 30

nmL/ m n) The crudegf ynp%r ifd'e oduct obt ai ned was purified again

usi ng SUM CHI RAL QA- it (30 my x 25 cm nobile phase: nethanol,
elution rate: ) 0. obtain the captl oned corrpound (15.6 ng) as a
di ast ereonmer m Xpung, Nb@&hCDClS) 8 0.91 (d, J 6.4 Hz, 3H),

0.98-1.08 (m 111), 1?11?7(m 3H), 1.48-1.55 (m 1H), 156161(m

(< '3H) 370 (5 Vs 563@%4&3& Opgsfl o, ShekingBivitye

4.23(dt Jacid 4, 10.0 Hz, 5.54 (d, J= 6.8 Hz, 1H), 6.13 (d, J—68
Hz, 6. 74

-8, 86H§14{ %mm@[é’?* ~qige Qgﬂg’r%?qlfz‘/czgﬁﬂ‘)‘/%mi‘g g‘hfé‘y%bﬁmﬁladnw) [%H), 7.28

J
J~5—5 2 Hzfludid)-3-(Z-18RIrodyetdax P)-8- IhEthoiftﬂhenﬂ]lﬂélth@D} 2¥yrinfihi2-y2bh), 8. 81

(d

(t,

d, 10, 2 t hyl mal d 25 5-
E(R) (4- awﬁ&{é%t‘%%?g%yﬁxﬁﬁfg%éﬁylﬁé?rbﬁ} g, ﬁ@frpé?w%ﬂ'ﬁ%‘c' pRINGH AmdRR

) L2-f I uor 0- ghd 2ohdition el oty )obraiiel f&w&pwiﬁw%mdud onh@)éh?ﬁbﬁ'éd‘ 2-
y1l-2H[1, 2,41tri azgﬂlyéB y| oxymet hyl ester 2,2-dinmethyl propyl

Toani xt ur eoFQmZ’OHP ]f?é‘ieérﬁa@&@ind 5- { (4-carbani nm doyl phenyl am no) -

[2-f1 uoro- 31{P2L¢1>f@{e%$ﬁttm>éy)n5mmegmumn name: SUMICHIRAL OA- 2500 30
xyphenyl ] met hy1}-2-pyrimdin-2-yl 4]triazol - ﬁ oxynet h ester 5
A§)m

2, 21§ et hy rprepy?> ém,@aolateepl@aSé (rmwlee vgen raE: ) mhfmimiva (2 m),

b d 2,2 h |
158820- 981 (7 3%”%?% AR ‘?‘{“Cﬁ SbiRR) AL pEREL pet e,
resul ting mSkt I@ élstQAf?eiﬂ)O(Sv@phught 2 mowymx edpetmd unebildhghaseact i on
sol ution wag,d gﬂél;&foqr‘% ﬁo%dra‘f?d £6 MEANESY pcflfiﬁﬁlu{h% cay(lﬁm)?g ddo%of %ﬁ% @?ed

10was purifie |ca e ol'unm "chromat ogr aph
hept ane- et h}’ﬂg)acet ate) to obtain a racemate of the capti oned conpound.
15 [0191] (7c¢) Cyclohexanecarboxylic acid

5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2,2-dim

ethylpropoxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl
-2H-[1,2,4]triazol-3-yloxymethyl ester

O

NS
NN /\0>\©

e H I o
N AP
)V/O\n/ Ny E
O NH, ~o O/\/O\[(
0

20 Cyclohexanecarboxylic acid
5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester (42 mg), DMAP (1 mg), and
triethylamine (0.0648 mL) were dissolved in DMF (3 mL) and
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The racemate was optically resolved under the conditions bel ow using
SUM CHI RAL QA- 2500 colum to obtain a crudely purified product of the

capti onedwoOafodd@d7in the latter fraction.

(col um nane: SUM CHI RAL OA- 2500, 30 ming) x 25 cm nobile phase: ne

elution rate: 20 nL/m n)

The crudely purified product obtained

15HPLC r et enPCHAP2GIHB619IM i n

t hanol ,
was

purified again usi ng SUM CH RAL OA-ZSOOS colum (30 m® x 25 cm nmobile
phase:
20(15.77 ny

1.37 (%ce@é"}acuﬁ((ﬁﬁ%&t m]L)— alaﬁ dichorodigihand. G9mly, wds slolﬂy“add?ed 1H)
3H), 3.81 (s, 2H), J =48 H, 2H, 4. 08 (

3H),

3.72 (s,
6.06 (&ndqthe reéllhtsnga nll?‘t‘(rﬁ] Wﬁﬂ)stlree%@t(r&em Jempexgaturg, §OIH§ ﬁm)s

2H),

met h

Rl SRR TR P TG

(dd, J= 2. 81Afﬂel80dﬂ%enﬁf§ﬁﬁ@ 1th@rg§:‘tﬁ>n8ﬁ1)(t'ﬁh ather 17ed41%e<§ tpres%ure 4c8, THF,
7.70-7.72 (m_2H), 2H) [0201] 11-1

Car béni caci gaturagsd eﬂe}eqwﬁ S{)dam nbﬂ@éﬁ@om ﬁflﬁ@I ﬁﬁhﬁyqn }and saturated
phenyl am no)aﬂgegdsu%ﬁlo%lu cﬂmrldecgo@ﬁ(ﬂ@ﬁ W¥)adﬁe59c5hﬁﬁ)éyﬁgﬁi ¥l dwaidan!

-2-pyrimdin

2,4]triazol -3-yloxy)ethyl ester (R)-1- nethY

ester (Di astaedetgmpsm)mgamﬁpme“m extragigd avitlc acmiktuge off J-HF (aRd- ¢thy

et hoxyphenyT ot bt OfEARY LR Ak adicd, VB Nafhu et fhcofl ARHELAIAY

- 3-yl oxy) et khlorekt esoh(tR)n Janie tdnieldb wtvet aaﬁtydroqdjimsgmiamresulfa)te. [ 0PBR] (11a)

Carqu

m xt

15

20.

25

30

ic acid

1 o rétiB Riaie W Tiea | Bha WhEHIAY Wottingd s oShlertrated ©

under reduced pressure. The residue obtained was crudely purified by
NAM silica gel column chromatography (mixed solvent of methanol-ethyl
acetate) to obtain a crudely purified product of the captioned compound.
The crudely purified product obtained was purified using
SUMICHIRAL OA-2500 column (30 nim(p X 25 cm, mobile phase:
methanol solution, elution rate: 30 mL/min) to obtain the captioned
compound (34.62 mg).
"H-NMR (CD30D): 6 = 0.98 (s, 9H), 1.14-1.38 (m, 6H), 1.55-1.70 (m, 2H),
1.74-1.82 (m, 2H), 2.05 (s, 3H), 2.28-2.37 (m, 1H), 3.72 (s, 3H), 3.82 (s,
2H), 4.23 (t, J = 4.4 Hz, 2H), 4.40 (t, J= 4.4 Hz, 2H), 6.06 (s, 1H), 6.10 (d,
J=5.6 Hz, 1H), 6.12 (d, J = 5.6 Hz, 1H), 6.60 (dd, J = 2.8, 6.8 Hz, 1H),
6.74 (dd, J = 2.8, 4.8 Hz, 1H), 6.79 (d, J = 8.0 Hz, 2H), 7.48 (t, J = 4.8 Hz,
1H), 7.71 (d, J = 8.0 Hz, 2H), 8.86 (d, / = 4.8 Hz, 2H)
[0192] Example 8

npound

6. 74
1H),

| but yl
{ am no
)-5

To a

 2.2-dimethylmalonic - - , acid

5-{(R)-(4-{amino[2.2-dimethylpropoxycarbonylimino]methyl}phenylamino

)-[2-fluoro-3-(2-hydroxyethoxv)-5-methoxyphenv!limethvyl}-2-pyrimidin-2-

yl-2H-[1,2.4]triazol-3-yvloxymethyl ester cyclohexyl ester

(8a) 2,2-dimethylmalonic acid ¢-butyl ester cyclohexyl ester

A R

To a mixture of 2,2-dimethylmalonic acid mono-#-butyl ester [CAS
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(1.49 nL), and THF (100 m.), (R)-(-)-2-pentanol [CSA No.31087-44-2] (1 nl)
dissolved in THF (3 nL) was added at -78C. After stirring the mxture
over ni ghtwetwrioasyzenper at ure, ethyl acetate and hept anecnwgrmiadsied t o t he
reaction mxture. The resulting m xture was sequentially 15 washed with
0.5 N hydrochloric acid, saturated aqueous sodi um hydrogen carbonate
solution, water, and saturated aqueous sodiumchloride solution, and dried
over anhydrous magnesi um sul fate._The resul ting mxtﬁure was fil tered and

the filtrat (L}I%Bﬁégﬁ%d‘%ﬁk(&p@n@éh@%‘%%(%&g)r aud dist lopomcdhane f&)“’éﬁt al n the

i d = 0. 93
?33“ oned gem@uegar(ol @)4}94 m)aaﬁa, gmq%g) %Q%@-'Sé%%aﬁ%%@” 180,a0 = 0.

1.47-1.57 (ﬁlclH)Thelreslzlimgnthe WP Stnlreé@vemlngaBr@nHtemmtumz 4. 87

(m 111), 6’[‘4’3"}{\(’{ %&v&ﬁ Ié%lde%'fﬁerﬁzg)zos’i' %%ésmt%mﬂu?@%aq seaueﬂnélgf { (4-

{ am no [benzoi;ed enyl am no
25xyét hoxy) Y& mt&ywlamy(BpneLhynql sa@rgydna@ugpns QO@AmmzelmlDrlzlezB]Oﬂmtucazol

X 1Y) Zam 0 Ly ha 20T P Aoty SSAL T AR SUME T T RREMA E‘éeﬁfx

o-1 -pyrim mmaﬁeyWaﬂ Bltextidh yatrdo tid+H-filtrhte at]tamedzwlas 3cer;de)1tratddy|uhdarn no }

P st noSusEaTE g ST BE bR faih wiR iRe LY SThEa RL Foime) et er

(R) - 1- net hylcbttinj(dltogﬁip(hly (rhﬁaedrrg))lmt eofs hgprantiahily aacides), targbthine thiesul ti ng
m'xt1 e was stirred at 2821 18 hours. The reaction m xture was purified
by rdverse GRRER? ‘Fqn&%o dI&h chromat ogr aphy (mi xed sol vent of

acﬁtomcé1 rlb I émmlvﬁ{écllg%gpt 3 a i {74 ¢ Bt (mnea%)comqlu(w 61 01{%) I(s A0H)0204]
§phgi,y| i nd) 2] AR o) (125 43t B NP LR 2 Q) 1y ol et hy
dr oxyet hOXYIG@ﬂE(WyEQﬁﬁ%ﬂﬂB{zﬂWﬁ& RiPUIIB P2y leRHAL, 2, 4] tri azol

-3-yl oxy) et hyl ester rret hyl butyl ester ~15Using SUM CHI RAL OA- 2500
col umm, carbonic asid { (4- { am no [benzoylim no] methyl }
phenyl am no) - [}2-f] uor -(2-hydro

xyet hoxy) - 5-H@&t h xyrﬁhen ] met hyl1} - 2-pyrimdin-2-yl-2H41, 2,4]tri azol - 3-
yl oxy) et hyl est (R -1-nmet hyl butyl ester (130 ng) was separated (optical

resqlsution) “”der To"P nfiQAHE 105 BRG] MY a1 ORIB fd G PR P RGEI SHRTpPUNd i N
ester (817 mg) and dichloromethane (7.5 mL), TFA (1.5 mL) was added,
and the resulting mixture was stirred at room temperature for 2.5 hours.
To the resulting mixture, ethyl acetate (100 mL) was added. The resulting
mixture was sequentially washed with water (30 mL) and saturated aqueous

20 sodium chloride solution (30 mL), and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and toluene (10 mL) was
added to the filtrate obtained, after which the filtrate was concentrated
under reduced pressiure to obtain the captioned corhpound (571 mg).
'"H-NMR (CDCl3): § = 1.28-1.54 (m, 6H), 1.47 (s, 6H), 1.66-1.73 (m, 2H),

25 1.78-1.83 (m, 2H), 4.81-4.87 (m, 1H)

[0194] (8c) 2,2-dimethylmalonic acid
5-{(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl}phenylamino)-[2
-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenylmethyl}-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester cyclohexyl ester
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20the third fraction (23.7 ng) and the fourth fraction (26.8 ng). HPLC
retention tine; (the third fraction) 12mn, (the fourth fraction) 14 mn
(col um meoeo11EWbf4CH RAL OA- 2500, 30 mmy x 25 cm nobi | ecphasrl/oemihanol ,
elution rate: 30 nL/mn) The third fraction (D astereoner 1) 251H NWR
(CDC13): 8 =0.86 (t, J =7.2 Hz, 3H, 1.26 (d, J= 6.4 Hz, 3H), 1.26-1.40
(m 211), 1.42-1.52 (m 1H), 1.58- 1 68 (m 1H), 1.74 (d, J = 5.6 Hz, 3H),
3.70 (s, 3H), 3.98 (t, J = 4.8 Hz, 4.12 (t, J = 4.8 Hz, 2H), 4.76-4.79
(m 111), 5.61 (d, J = 8@ 612(d J= 6.8 Hz, 1E1), 6.45 (dd, J =
6.8, 2.8 Hz, 1H), 6.62 (dd ”&4502 111) 677 (d, J 8.8 Hz, '
2H), 6.95 (q, J—56HZH1I-Hif',“é 52 740749(m 3H)
7.90 (d, J= 8.8 Hz N8 882(d J—52Hz 2H) The
fourth fract) r 2) 111- NI\/R (CDClB) 5 =0.89 (t, J=17.6 Hz,
3H), 1.19 (d, J—6 5ol 26-1.40 (m 2H), 1.42-1.52 (m 1H),
1.56-1. 68 (m 1H) 1. 770( 9=5.6 Hz, 3H), 3.69 (s, 3H), 3. 693 98 (m
2H), 4.08-4.12 ( 72-4.77 (m 1H), 558@ 6.13
(d, J= 6.8 Hz, mT°644(dea68 2.8 Hz ’gt“éé]64(dd J—48f28
Hz, 1H) 6 T5-apdnoJi=[ 8 §5HzhloPdiheth6x 96l -pyrimidinb 2 6/1HzH- [1Jﬂ),4]tﬁia2(& 4y) J= 5.2
Hz, 108. 2 8. 34- m 2H),
B (4 3= -Bugg-STa e eBOl K anames Vo Ren umr i ap o phetpay Ay (o
~({j am5n0h[ be;aﬂg&ideﬁb]'tﬂilﬁmiﬁhyh]c&i Q@ﬂ&?aﬁy]’mbpy[ ZEﬁek L(@x@nﬁrlé 281yY80 mg) I
r oxyet hoxy) - 5- en net Im |n2 triazo
15- 3-yl oxy) éf‘aw%}/‘ﬂ@igo g%m &53]@%5}!‘%‘3@9?51\%& IOFEJ?GGI%’O(“}?
Car boni ¢ aci85s.3- gigh oseeindigs mﬁﬂo‘ﬁ,laé‘a)mexﬁdmryeromk?hemk (281 %%{To a
m xt ure of 1ch|or8§thyl chloroformate (1.0 nL), pyridine (1.0 20 and
di chl or omet R&He 2dded. A thf’ISS‘QSPanWtWUé%é‘l%ﬁé)@&ﬁ%‘l’m[tmel‘@i“@@r% 03- 9]
(900 ng) di aapé VeEtHy'l‘ adbabd CYOREY ARG ALEP (18- mIVPReRALRIEdab thd Haxtdikt €F
stirring the tesulti'ng m xture overni ght at room t enperat ure,
di cHi%r onet Badehe 3gs l)ngvmxwé?m shakea, mifter (whichTthe oxeania layeTnvas ure was
sequenti al | yoMesbgd Whith epath PSRIRrd Cilo iy ueous
sodi um chl orlode sol uti o}ﬂ 1 c} él’l g-é gver a&hadrogtugr%aéggi?é m suﬁié?ég The
resul ting nirsgultieg mgtlfrﬁlwm ehpkeanaftehavifichtt etoegamcdamdwmsotiemf@ént rat ed
under reduc S§ u e 1 [ gel
col um chr o%‘g% E)Hlfga %ﬁ § T%?eég %e(r%?ﬂ%%ﬁ%d; tq’aa%\%édeﬁﬁlt* %‘ggrtag% Sgg%t ain
t he capti oneddmmrpbmuie( 48mtwg)(1(BmIH- Nivie dﬁ@d:lcﬁ)er zﬁﬂgdio@élnihgﬁési@m 4H) ,
g" 4 1 81 (%lf%t'_%z l%he ref&‘ﬂin%ny}gue Wass%%t)ereéz a%% 316 ﬁltgantl: oonzune v%gs: 4.57

concentrated under reduced pressure. The residue obtained was purified

by NAM silica gel column chromatography (mixed solvent of heptane-ethyl

acetate) to obtain the captioned compound (97.9 mg).

'H-NMR (CDCl3): & = 0.99 (s, 9H), 1.10-1.27 (m, SH), 1.39 (s, 6H),

20 1.41-1.44 (m, 1H), 1.51-1.61 (m, 4H), 3.68 (s, 3H), 3.85 (s, 2H), 3.96 (t, J

= 4.4 Hz, 2H), 4.09 (t, J = 4.4 Hz, 2H), 4.64-4.67 (m, 1H), 5.56 (d, J = 7.2

Hz, 1H), 6.08 (d, J = 7.2 Hz, 1H), 6.16 (d, J = 5.6 Hz, 1H), 6.18 (d, J = 5.6

Hz, 1H), 6.44 (dd, J = 3.0, 6.6 Hz, 1H), 6.63 (dd, J = 3.0, 4.6 Hz, 1H), 6.70

(d, J = 8.8 Hz, 2H), 7.30 (t, J = 4.8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 2H), 8.82

25 (d, J = 4.8 Hz, 2H)
[0195] (8d) 2,2-dimethylmalonic acid
5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl} phenylamino

)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester cyclohexyl ester
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(g, J =5.6 Hz, 1H [0207] (12b) N-[1-am no-1-(4-

[(R)-[2-fl uoro-3-(2-hydroxyet hoxy) -5-nmet hoxypheny1] - (

5- ox0- 1- pyOI2M1di45742- y1- 4, 5- di hydro-1H-[1, 2, 4] tri azol - 3- PCrARINYD1atH no} p
5henypnet hyl i denel benzam de Toam xtureof 4- {

[ (R -[2-fluoro-3-(2-hydroxyet hoxy) - 5- met hoxypheny1] - (5- oxo- I - pyri m
din-2-y1-4,5-di hydro-1H[1,2,4]triazol -3 -yl)nmethyl] am no benzam di ne 10
acetic acid salt [CAS No. 951803-91-1] (5.6 g) and DMF (200 nlL), benzoic
acid 4-nitrophenyl ester (2,35%9) and triethylamne (4.7 nlL)-were added,
and the resulting mxture was”Btirgeg o night at roomtenperature. Acetic

acid (6.5 nL) was added mol‘f eope&%o | ution, and then the sol vent was
sure. e residue obtained was 15 crudely

evapor at ed under red
ilica gel columm chromatography (m xed sol vent

purified by (
of acetonitril e-Wat aini g 0. 1% of acetic acid), and the crudely

purified product obt al r?ed wets purified by NAM silica gel colum
chromat ogr aphy ( g‘c[i?g @IQAL@M@MS @65*&)‘:& afﬁtcﬁﬁl%il?tlﬁla‘? 1@'an& he

capti oned conpou , 35-3.43
(m 2H), 4 08(4- fBniney2 zkc?lmeahmws)xyravborwlmlme]mqth(ynlr}plzﬂylarmn%[@d J =

AR N NS R NTR e R N TR YRR
(ﬁZc)5|Car bondﬁ@h}?d]ﬂﬁazol%ylo{x@ﬁ)ethﬂ aemaycharezyy | esteno] $E8hyhg) was
i 12 3

e et Moy egirtedo [Shrical ead¥iusiony yyndsr the, conditions heloyy, o pbisia, e o
-N?)[ >1/I g)r(ny)ngt ;ﬁumﬁc?ggﬁlg?ﬂﬁﬁém Mg}amaﬁgg?ghezﬁg%cﬁ?é eggﬁ:&;\&;&g&e{%

a0 FHE of imess 2 R @PH i |
%mz)rig I p 5 eyl ZTEEHM|m6lﬁ[@ﬂ>ml&?-ﬁ{&lﬁiﬁloﬂ,zélﬂtlﬁﬁ)ranOENE/rﬁ&){ﬂ-) pot as]SI um
(15188577 Fﬁoﬂ% SRR st Y 209RG) - Hid Hodman o S (306%hy) vere

sequenti al | y added, (rANdHY, hr:‘ 5nepsht(hﬂgum 3t 618 @s vm) g g5 (e, &ty 24
hours. The reaction m xtu pur i NAM si | 1'ca eI 10co| umm
chr omat ogr aW 4(IFI(¥=X%%) s‘bp%htJ Uf4 ét}ﬁ@lﬁ‘&eé‘t% 4. %ffﬁaﬂagl)) £6 (d,

Hz, 1H), 6.08 (d, J = 7.2 Hz, 1H), 6.16 (d, J = 5.6 Hz, 1H), 6.18 (d, J = 5.6

Hz, 1H), 6.44 (dd, J = 3.0, 6.6 Hz, 1H), 6.63 (dd, J = 3.0, 4.6 Hz, 1H), 6.70

15 (d, J = 8.8 Hz, 2H), 7.30 (t, J = 4.8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 2H), 8.82
- (d, J = 4.8 Hz, 2H)

[0196] Example 9
Carbonic acid

1-(5-{(R)-(4-{amino[4-methylbenzoylimino]methyl}phenylamino)-[2-fluor
20 0-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2 H- IA
2.4]triazol-3-yloxy)ethyl ester (1R.2R)-2-methylcyclohexyl ester
(%a)
N-[1-amino-1-(4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]-(5-ox
o-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methyl]amino} pheny

25 D)methylidene]-4-methylbenzamide
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obtain the captioned conpound (110 ng) as a crudely purified product.

The crudely purified product obtained was purified using SUM CH RAL QOA- 2500
(30 m ng)WR 288/BH47nobi | e phase: net hanol, el ution rat ePCIOPPILNAGIAYY t O
obtain the captioned conpound (60.5 ng) as a 15di astereoner m xture. 1H NWR

(CD30D): =1.24-1.64 (m 4H), 1.70-1.81 (m 2H), 1.75,1.78 (each d, J =
5.6 Hz, J = 5.2 Hz, total 3H), 2.05-2.22 (m 2H), 3.69, 3.73 (each s, total
3H), 3.98 (br.s, 2H), 4.09-4.13 (m 2H), 4.32-4.55 (m 1H), 4.68-4.80 (
1H), 5.54-5.57 (m 1H), 6.12N’//B.17(each d J =7.2 H, J=207.6 H

total 1H), 6.43-6.47 (m 1H),”®.30, 6.72 (each dd, J= 4.8, 3.2 Hz, J
2.8 Hz, total 1H), 6.77 d,r‘f‘%:: 8.8 Hz, 2H), 6.92, 6.98 (each q, J =
Hz, total 1 : Nlﬂ), 7.41-7.49 (m 3H), 7.88-7.91 (m 2
8.36 (d, J = V .81-8.83 (m 2H) [0209] Exanple 13
25Carboni cacid & 2%? 4- { @@ no

[ benzoyl i m no] net hyl | phenyl ahi no) 12-f | uoro- 3- ( 2- hy

dr oxyet hoxy) - 5- metfgoxyphenyl ] net hyl } -2 -pyrim gdinugsy1-2H [1,2 , 44triazol
- 3-yl oxy) propyl ester cycl ohexyl ester Toa m xtureof N-[1-am no-1-(4-
[ (R -[2-f | udrd{Z-fluwrhyid(hydraxyeihoxsy,) retietiaipbient]]- (6 -6x @t epyrimidin-

-pyrimdin-3-yl;4, i 1 ) i - Jqs.am 5
hgxyl ) et hy%i_ydléz}fé]"glggg%ﬁﬁ“(%ﬂ%%@%%?@égl}T%?YAa(ﬁgg%hkﬁnL%?e%gr boni ¢
acijd 51; chl _onaoi@;] sqiyl(lésg)arandylb}\ﬁhél((gﬂ nds), M—n{e@@b&zo&&@&@@&—ﬁﬂr@he@??p ny)
an ot assi um c n re. ed,. a e resultin
m xt 5r e was S&Ff ﬁ&é”?ﬁ“s@ﬁﬁ%& @ggrlglgg‘#@ }réegﬁﬁapﬂﬁe R?)élupg‘)v@?r%ou?ed
: nto et hyl adleécataaléiatﬂ\d readleing rﬁmeﬁe wﬁagiiﬁgdtdven_ﬁgﬁt Bt ®ont It@dlﬁ&_aaﬁgani c

ayer was c ecte sequential .y washed tw ce Ww. water and wi.t
sa%/ur ated agjﬁgoﬁ%lvggﬂi IB?n'fl}&%l IS??%%“ s?ﬂﬁﬁtt‘?% n‘,’va%lngllsﬂﬁlfsgdogfsé‘tn%ﬁﬁ Hydresd
rrgtgnesi gm spkdsatife. tTTleet F&s3thd iommiﬁgdtw%sepuﬂﬁeﬁiw @rTIﬁM sﬂnﬁdgaec{))itulxﬁﬂ a:j e
o] i ned was_, concentrated under reduc pressure. e resi due optaj ned was
orudd y purFM%atsgra@M gm as‘glé(ancé’Edﬁﬁth@HPEFrg’tyég%%?b%{?) (e g S| vent
of net hanol vghtydedésthpdend topyai n a crudely purified product (120 ng).
The crudel yéﬁurl fi edlgroduct obtai ned was purified usi ng SUM CHI RAL

i

OA- 25008 ( 30HMNNG (¢D28T0id T8bid €, pibls &: 73vks Raho B, 8% (tut/i D& Blize 2H0
ml/mn) to gbfain the gaptinned 6omRoLas £.591 89 nB2 M), 4084 ]3t §T-LQnEr

m xture.
Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H), 7.35 (t, /= 5.2 Hz, 1H), 7.96 (d, J = 8.8
15 Hz, 2H), 8.12 (d, J = 8.2 Hz, 2H), 8.78 (d, J = 5.2 Hz, 2H)
[0197] (9b) Carbonic acid 1-chloroethyl éster (1R,2R)-2-methylcyclohexyl
ester
)\ j\z,,,.
clI”0" 0
To a mixture of 1-chloroethyl chloroformate [CSA No0.50893-53-3]
20 (0416 mL), pyridine (0.624 mL), and THF (25 mL),

(1R,2R)-2-methylcyclohexanol [CSA No0.19043-03-9] (441 mg) dissolved in
THF (5 mL) was added at -78°C. After stirring the mixture overnight at
room temperature, ethyl acetate (100 mL) and heptane (100 mL) were
added to the mixture. The resulting mixture was sequentially washed with
25 0.5 N hydrochloric acid (50 mL), saturated aqueous sodium hydrogen
carbonate solution (50 mL), water (50 mL), and saturated aqueous sodium
chloride solution (50 mL), and dried over anhydrous magnesium sulfate.

The resulting mixture was filtered, and the filtrate obtained was
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1H-NWMR (CD30D): = 1.06,1.08 (each t, J = 7.2 Hz, 3H), 1.22-1.39 (m 511),
1.47-1.52 (m 1H), 1.59-1.87 (m 4H), 1.98-2.06 (m 2H), 3.72, 3.73 (each
s, 3H), 3WOR(W145T7= 4.4 Hz, 2H), 4.10 (t, J = 4.4 Hz, PAJIPP14T6191%4 (m
1H), 6.08 (s, 111), 6.61 (dd, J = 2.4, 6.4 Hz, 1H), 6.71-6.84 (m 4H),

257.41-7.52 (m 4H), 7.97 (d, J = 8.4 Hz, 2H), 8.24 (d, J = 8.4 Hz, 211),
8.87 (d, J = 4.8 Hz, 2H) [0210] Exanple 14 Carbonicacid 1-(5- { (R -(4-

am no [ benzoylim nol met hyl}-phepyl am no) 42-f] uoro-3-(2:h dr oxyet hoxy) -5
ot hoxyphergitatgt | SndsY rrBred reTe (5 obiait ohe srdtianbd) composd
-3-yl oxy) pr o821 np9t er trans-2-fluoro-cycl ohexyl ester (14a) Carbonic acid
1-chl or opropyl_  ester t s-2-fluoraqcycl ohexyl ester ClOAQ 51-Chl oropropyl
chi or of or mat B-NMS (@ICER68G= 26951(d( Y. 560y Mand - By PR 2/ 520 Hover o
di ssol ved in gighl o5.qmes bﬁpqg&mm,zsagﬂ, 2501 4l PAOQm, 2H), 1.56-1.66
trans- 2-fl uorocycl ohexanol [ CAS No. 14365-32: 0] (2.36_9g) in’dichloronethane
was added dfi@pwibe ltb&d % (Mnddh), iledt Ebof img-Oatzed - FH) rl-8hiddt He= PeBul ti ng
m xture overni gh t ( tyr he_r i Xt UT di |l uted
W ih ethyl Alerarr A08 Ebnienniat Iy ibhea GPot- TR SRk o T
wat er, and &t @rHibd.42rpeBBibmsdH)um chl ori de sol ution. The organic |ayer

was dried o n rous magnesi um sul f e resulting mxture S
filtered, al@f%éﬁe@(‘lgl trate obtained vvasé%:lgnr%%?t rat ed under reducea(‘f\Mi

pressure. THe(5-¢Gh-fareimmy anetbg] amzo plamiho ledethyl }phenylangas)- [BEmlonod3 -

hr onat i t..of heptane- et t at.e), t in.th
captioned. Btttk fos S s gptudly RER AR By 2 it R e P ks o)y
1.22-1.52 (tazo3drylokydhil 6ef (1R, 2R)-2-the@tldy@dhéxyl 2tdr, 2.03-2.21 (m 4H),
4.37-4.57 (m 1H), 4.73-4.81 (m 1H), 6.27 (q, J= 7.2 Hz, 1H) 20[0211]

(14b) Carboni cacid 145- { (R (¥- {m o [benzoylim no] nethyl }
phenyl am no) 12-f | uor o- 3 - ( 2- hyNdrax oxy) - 5- net hoxyphenyl ] net hyl
-2-pyrimdin-2-yl-2H41, 24 4]'\,t’?j>L - 3-yl oxy) propyl ester
trans-2-fluo yclo er 25Toam xtureof N [1l-amino-1 -(4- 1
[ (R 42-f1 uor N oxyethoxy) - 5- met hoxyphenyl] -( 5 -oxo-1
-pyrimdin-2-yl-é, Sedid -OJ,lil/bHZ, 41triazol - 3-yl ) met hyl | am nol p
To - a mixture of
N-[1-amino-1-(4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]-(5-ox
15 0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methylJamino} pheny

)methylidene]-4-methylbenzamide (230 mg) and DMF (3 mL), potassium
hydrogen carbonate (113 mg) and carbonic acid 1-chloroethyl ester
(1R,2R)-2-methylcyclohexyl ester (250 mg) were sequentially added, and
the resulting mixture was stirred at 55°C for 24 hours and at room
20 . . temperature for another 2 days. The reaction solution was purified by
reverse phase silica - gel column chromatogréphy_ (mlxed solvent of
acetonitrile-water) to obtain the captioned compound (129.2 mg).
[0199] (9d) Carbonic acid
1-(5-{(R)-(4-{amino[4-methylbenzoylimino]methyl} phenylamino)-{2-fluor
25 0-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,
2,4]triazol-3-yloxy)ethyl ester (1R,2R)-2-methylcyclohexyl ester
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henyl ) met hyl i dene] benzam de (Exanple 12b, 500 ng) and DMF (5 nlL), carbonic
acid 1-chl oropropyl ester trans-2-fluorocycl ohexyl ester (998 ny), sodium

i odi de (686 20m)145And pot assi um hydrogen carbonate (100 wgxJesaneo@dded, and
the resulting mxture was stirred at 40C for 76 hours. Water 5 was added to
the mxture, and the resulting mxture was extracted wth ethyl acetate.
The organic | ayer was sequentially washed twice with water and with

sat urat ed aqueous sodi um chloride solution, and dried over anhydrous
magnesi um sul fate. The resul /1l g M., e was filtered, and the filtrate

obt ai ned was concentr at ed unc}em Fd d pressure. The residue 100bt ai ned
was crudely purified by gi In— %ol um chromat ography (m xed sol vent of

met hanol ceta N t in a crudely purified product. The
crudely purrfv[i;@\(w t i ned was purified using SUM CH RAL OA-2500S
under the condito Qel t'o_obfain the captioned conpound (114 ng) as a
di astereoner nixture. BHPLE r8tention tine; 11 nin (col um1 namne:

SUM CHI RAL QA- 250 ha t ha el utj on rate:
30 ni/nin) 1H N %?H%ODWMZ@‘W 1@8‘ %ioadgh ?81 ?{rne “% ‘“"3H)"7‘CI
1.18-1.36 (M (53H4- {dmtt@{4—rﬁélthﬂbenib&l,1m1mﬂ&aelhﬁl4pba‘mylﬁhﬂmo)l[Etﬂl-uzrd.-G (m 4H),
3.73 (s, 3 3,.89 423444
(m 1k 20 2sSyyedyony SyigthorS pheng imenil)-Sryrimiaia:Gybdm fL Ll

6. 7256. 84 (iazodI)ylokyddthyl et il RAR)-2m&Rylclehexy8. e8tdﬂ2(129|‘%g)8w234 (d, J=
g g glz r’retz hmyismrewdc %ptaca(legesglutq_gi P&ﬁer{ éFr‘fz: Bonl_gltlgnsz llgglow to l)‘t()ataiIhS a

[ 2, 2- di met hghyle@p oy AEDOPM dudt Nef NBEh¥hpti RN Wond§Hudd, 2 - diastereomer
[ 2-fl uoro-3-(2-hydroxye hox ) - 5- met hox_yphenyl i nethyl § -2-pyrim di n-2-

yl-2H41, 2, 4]“}1?4‘5201“ HeghydfRatiop ester ethyl ester Toam xt ur eof
[I-amn no- 14{1rP(Lfc (réreﬁtlbﬁrtﬁ%t WQWrrﬂ(coquﬁlhnﬁQﬁ@- SUMICHTER AL 342540, -3-ye

42-f | uor o- 3- ( 2- hydr oxyet hoxy)- - met oxyphenyl]neth | "} "ami no) phenyl m

et hyli dene] 8EROANT2 CBl P bileopkasgemeihanodpginties rate: @@mbﬁnm)zb 100 ng), 5

o) “and 3. o i ot e reiaen’ putited Bdauch Wbteled( Baf duried Bl 305 1153
ng) were adSéHVH@lHéRAlﬁe QASAIGO rmplwinnt (3@ wase sKi r2t5ec¢nat m@glovehraseght . The
reaction m xi ﬁ&o‘@’aélufnokﬁr%{ee% B@ﬂ%“@bﬁ &Lttam \A%g)ttx%'n@ﬁq;o u%ﬂm‘é{g rated

under reduce pressure he resi urrf e silica
gel colum oig)asa digsEptomémineetdrsol vent of net hanol et hyl acetate) to

obtgisn a racgmgif fcHlE)CaPL WA (GOPLRY Hy 3H), 0.98-1.08 (m, 1H),
1.11-1.27 (m, 3H), 1.48-1.55 (m, 1H), 1.56-1.61 (m, 1H), 1.68-1.76 (m,
2H), 1.78 (d, J = 5.2 Hz, 3H), 1.91-1.95 (m, 1H), 2.40 (s, 3H), 3.70 (s, 3H),
3.97 (t, J = 4.4 Hz, 2H), 4.10 (t, J = 4.4 Hz, 2H), 4.23 (dt, J = 4.4, 10.0 Hz,
1H), 5.54 (d, J = 6.8 Hz, 1H), 6.13 (d, J = 6.8 Hz, 1H), 6.44 (dd, J = 2.8,
20 6.8 Hz, 1H), 6.64 (dd, J = 2.8, 4.8 Hz, 1H), 6.74 (d, J = 8.8 Hz, 2H), 6.97
(g, J = 5.2 Hz, 1H), 7.23 (d J = 8.4 Hz, 2H), 7.28 (t, J = 5.2 Hz, 1H), 7.88
(d, J = 8.8 Hz, 2H), 8.24 (d, J = 8.4 Hz, 2H), 8.81 (d, J = 5.2 Hz, 2H)
[0200] Example 10 |
2,2-dimethylmalonic acid

25 5-{(R)-(4-{amino(2,2-dimethylpropoxycarbonylimino)methyl}phenylamino

)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-

v1-2H-[1,2.4]triazol-3-yloxymethyl ester 2.2-dimethvlpropyl ester
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Usi ng SUM CHI RAL QA- 2500 columm, the racemate of the captioned conpound was
separated (optical resolution) under the conditions below to obtain the
capti onedwoaopousd7(36 ng) in the latter fraction. 15HPECrIet@nvéIom ti nme;
11 min (colum name: SUM CH RAL QA-2500, 30 nmmy x 25 cm nobil e phase:

met hanol, elution rate: 30 nL/mn) 1HNWR (CDC13): 5 = 0.96 (s,-9H),. 1.05
(t, J =6.8 Hz, 3H, 1.37 (s, 6H), 3.66 (s, 3H), 3.83 (s, 2H), 3.94-4.02
(m 4H), 4.08 (t, J=5.2 Hz, 2H), 5.59 (d, J = 7.2 Hz, 1H), 6.06 (d, J =
6.8 Hz, 1H), 6.14 (d, J = 6NA Hz . 1H), 6.16 20 (J= 6.4 Hz, 1H), 6.42 (dd,
J=2.8, 6.8 Hz, 1H), 6.59 (df'J = 3.2, 4.6 Hz, 1H), 6.67 (d, J = 8.8 Hz,
2H), 7.29 (t, J = 4.8 o7.65 {d, J- 8.8 Hz, 2H), 8.80 (d, J = 5.2
Hz, 2H) [OZ%Exanp | 2-\dp A onicacid 25 5- {(R-(4-{

am no( 2, 2-di ‘PLWN fonyl i m no) net hyl } phenyl amno ) -

[ 2-f 1 uoro-3-(2- hgdnexyel Senet hoxyphenyl ] net hyl} -2-pyrim din-2-
y1l-2H41, 2, 41tri azol - 3-yl oxynmet hyl ester isopropyl ester fIQO O NN XOIr O

NH2 Toam xt ur eof T{ol -am_no- 1%6&51(65 - ch%progz’zoag ‘e'}%ﬁ#{g{lﬁmi n- 2-336 1H

[1,2,4]triazol -3 -yl) 4251 uot 6- -(2- hydr ox oxXy oxyphenyl ] net hyl }
am no) phenyl5} fdetdrphmdeidsyd plidnghaminm)+[@-Ru@rodB r@ thydrox yathbx gs 5 enethBxanpl e
2b, 70 ny), _potassium.h ogen carhpn 7 d ), .sodium
Coui de. 50 78 RS GRSt LR Tt S5 sl LstEfas No.
7695-5_26;] 3] Qﬁﬂdf@éth\yﬁi@pyﬁéﬁdr agewdtd Fll_é)liailﬁpld:l Im%omr?)%rﬂ DASAS(2 gﬂe)pl a; 45C
overnight. T reactl.on tur S tered, and.the filtrate al ned was
concentr at cdatit: fufuedrpreSalteoyifstircd nlP RIS ATl At Mot od by
NAM si | i ca geB8L®o8nT] €10 on@t agd aplihyiamied (s.o7vall) Wwerel@agédlaanal 11 hy!
acetate) to obtain a racemate, of the Céﬁ)tl oned conpound. Usi ng

SUM CHI RAL ¢pswhtipg mugiyrsmvas Hired oupen ghiol Ioorb F MRt par ADEdCeehinT cal

resol ution) sHRARM #AS LRABETrARASulRE PedhPPiAkArel herrapdsidne dbeapmrpund (28
ng) in the latter fraction. HPLC retention time; 11 m n_(col umm nane:
SUMIGH RaL ®y&soppfiedoby silica gel column chromatography (mixed solvent of

heptane-ethyl acetate) to obtain a racemate of the captioned compound.

The racemate was optically resolved under the conditions below
using SUMICHIRAL OA-2500 column to obtain a crudely purified product
of the captioned compound in the latter fraction.

15 HPLC retention time; 14 min (column name: SUMICHIRAL OA-2500, 30
mme X 25 cm, mobile phase: methanol, elution rate: 20 mL/min)

The crudely purified produét obtained was purified again using
SUMICHIRAL OA-2500S column (30 mm¢ x 25 cm, mobile phase:
methanol, elution rate: 15 mL/min) to obtain the captioned compound

20 (15.77 mg).
'H-NMR (CD;OD): 6 = 0.71 (s, 9H), 0.98 (s, 9H), 1.35 (s, 3H), 1.37 (s,
3H), 3.55 (d, J=10.4 Hz, 1H), 3.59 (d, J = 10.4 Hz, 1H), 3.72 (s, 3H), 3.81
(s, 2H), 3.88 (t, J = 4.8 Hz, 2H), 4.08 (t, J = 4.8 Hz, 2H), 6.06 (s, 1H),
6.13-6.17 (m, 2H), 6.60 (dd, J = 2.8, 6.8 Hz, 1H), 6.74 (dd, J = 2.8, 4.8 Hz,
25 1H), 6.78-6.80 (m, 2H), 7.48 (t, J = 4.8 Hz, 1H), 7.70-7.72 (m, 2H), 8.87
(d, J=4.8 Hz, 2H)
[0201] Example 11-1

Carbonic acid

1-(5-{(R)-(4-{amino[benzoyliminolmethyl}phenylamino)-[2-fluoro-3-(2-hy
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15m ncp x 25 cm nobil e phase: nethanol, elution rate: 30 ni/mn) 1H NWR
(CDC13): 8 =0.99 (s, 9H), 1.06 (d, 6.4 Hz, 3H), 1.07 (d, 6.4 Hz, 3H), 1.38
(s, 6H), Wo®01(ms5743H), 3.86 (s, 2H), 3.96 (t, J = 3.6 HecTAPhor1derdio (t, J=
4.4 Hz, 2H), 4.90 (sept, J= 6.0 Hz, 1H), 551(d J= 7.2 Hz, 1H), 6.10 (d,
J- 7.2 Hz, 1H), 6.16 (d, J- 5.6 Hz, 1H), 6.19 (d, J= 5.6 Hz, 1H), 20 6.45
(dd, J- 2.8, 6.6 Hz, 1H), 6.63 (dd, J = 2.8, 4.6 1H, 6.71 (d, J = 84
Hz, 2H), 7.31 : (d J,:,84Hz, 2 .

4.8 Hz, 2H) direeyveihoXxx q’w @xyphenylmet ~Ppyrimisin-2-yla2 He[1R.4}tn11azok i no

[ benzoyl i m DS’Jy'I@;E%)é{hy}l eefe@mxbamn@mvmw %st%r @Dﬁr@s ¥bmer 1)
pr opi onyl ox&met hoxﬁ-l pyrimdin-2-yI-1HITI 2, 4]tri1azol-3-yl ] nethyl } -2-f

| uor o- 5- et )ethyl ester (17a)l soni cot i ni caci d 2- {3- [(4-
{am no [benwi,(i,mﬂno] net hyl } phenyl ami no) - (5- oxo-1-pyrimdin-2 30-y374,5

- di hydro- lHZF_[ tr| azor -3 yuret nylj - 2-TTUoro- b rrer noxypnenoxy tet hyl
esterd Ii nino phethey] srianyino) g2

added under i (
55-22-1] (6I. o m 3 i

resul ting ntXivle gz)@ls‘sielrnﬂgj-lfmletlﬂylhmwﬂ sst‘Eo(Dﬁustm&mré) a m xture of

N-[ 1- am no- [ uQr 0- ye ) nyl] (5-ox
o-1 -pyrim i?Z é >(/g1a[2q§a-é?ﬂ]§/‘aar°6 il—f%[l ﬂi’[ @?5 %%ﬁﬁ’f@?ﬁé ea{m no }
pheny 1) net hyli den8] benzam de (Exanple |a, 150 ng), DVAP (5 rrg) and DMF
(2.5 nL) was addedjdrgpwi se. After stirring the resulting m xture at room
10 tenperatug @r gaw\t he solvent in the m xture was concentrated
under reduced pressure. The residue obtained was purified by reverse phase

silica gel colum_chronatogra (jm xe of acetonitrile-water,
cont!® ning 0. 1% off Oa%éﬂxéur%ci)gq -¢jopst Yln {‘lﬁéoéf’éﬁltaf%ﬁéd c@ﬂﬁo@ﬁ(ﬂld(”l%B ng)

1511- 1- NMR 7 444 =
ar, o) (Q@@Q@L) aBmFT?IF %ldOSmL:?FQ]R) 6)423£§ﬁtanéFE@SAN‘B3law 44 2]6(L &

G4 e 9 THE1 @ PiL) piap, adkiedpat 17890 @it Lgiitrmg the 57 (¢
- 6.

8 Iz, nilik')ure ogb7rn{ t r(ﬁnﬁ \‘!E'ﬁlpe?!iﬂlre et%gil (afivetale arﬁl- %ebﬁnez{%re 8.16
d, J =6. 8 = 4.8 , 211)

20[ 0215] ( 1'11691¢%ém tb@t remcelam @lmm {Ttm re§u mgnmlgctmrﬁzwﬁ |S|¢ﬂn@r}t1a’rbt hyl }
1 2t ararst ST ST YRR Ca R S Quchu S ot idrond 11
Under nit rogetrboatatmsqintape,, watem an@rseumatedmeous isnflmnachtbride @olanop( 4-
(am ne. Lbenst RGLIP AN B AR R0 UL BN oy
ester (31.3filgred, 2l thenBitmtk prbopinediwasacontenkacedmridrytedasé® préSuie
to obtain the captioned compound (1.8 g) as a crude product.
20 '"H-NMR (CDCl3): & = 0.93 (td, J = 7.2, 2.4 Hz, 3H), 1.31 (dd, J = 7.2, 6.4
Hz, 3H), 1.36-1.44 (m, 2H), 1.47-1.57 (m, 1H), 1.62-1.73 (m, 1H), 1.83 (d,
J=5.6 Hz, 3H), 4.80-4.87 (m, 1H), 6.43 (q, J = 5.6 Hz, 1H)
[0203] (11b) "~ Carbonic acid
1-(5-{(4-{amino[benzoylimino]methyl} phenylamino)-[2-fluoro-3-(2-hydro

25 xyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2 H-[1,2,4]triazol-3-
yloxy)ethyl ester (R)-1-methylbutyl ester
Nm o) L/\
—N
N /}~o
O/\/OH
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5 ng), potassium hydrogen carbonate (6.7 ng), and DMF (2 nL) was stirred at
45C for 20 hours. The m xture was poured into ethyl acetate (100 nlL) and
wat er (20wol2p11/A1er shaking the mixture, the organic | agenprrasocoid ect ed,
sequentially washed three tinmes with water (20 nL) and with saturated
aqueous sodi um chloride solution (20 nL), and dried over 10 anhydrous
magnesi um sul fate. The resulting mxture was filtered, and the filtrate

obt ai ned was concentrated under reduced pressure, The resi due obtai ped was
purified by NAM silPica gel col um? chromat ogr aph¥#&ed sol vent of of
net hanol - et WEI -afghetie 4-@20@&@003kbqu@@@iyaﬂ@ﬁﬁzpmétﬁagyﬁﬂém-gmx
151H NWR (CDC13): 8 = 1. %S' 9H), 3.°70 (s, . 3H), 4.37 (1, J'= 5.0 Hz, 2H),
4.72 (t, J=osl-pyrmiding-yist.§adipgdrozl H-[,4Hziazel4p-yIgmethyl lamino} phenyy | 1H) |
6.15 (d, J= Gl = : : ( J=m 2.9, 6.6 Hz,
o b b (apetyiigerdibendutife( ferdmple 14015 meP & (BYE Ty Sy, £ 6 F
4.9 Bz, 1H) potassiang thydrggen] cagrbopa® HA0 mp), amd 49rffanic apid lichlorqetbyHz, 1H),

7.85 20(dd, = by, ) , = ; ) ., J =

15> 208 sty dogniyfe) Ber, (v phd), whid oBaderflTilae - GRME 5

[0216] (17c)¢ssbimg atixmireagasd s@nu8d af J5RYC- fot- 1§ hanrmno The neeyionnmiraireret hyl }

henyl am no) 45-( 2. 2-di,met hyl e )

Br op%/onyl oxyr?@téu‘g}é?‘?ﬁpﬁ%ﬁfedipggf ﬁﬁ}lcﬁ_ﬁﬁl ﬁ?lﬁﬁl?l? icgf%lin??-gﬁ“?%t(mﬁ(eq 2-f

25| uor o- 5- nedWexy phacxsyixdidipatead tevbtain the captidmiedgotipdund (RA0 H)¥).2500S

col , 1sonj injc.acid 2-(3- 4- i no .[ benzoyl i m no] net hyl }.

pheﬁ@l"an‘: nof@‘@lz,dzl-% rr_{et hyl E)rop{( t Bk ezt ] Vigkia

I onyl oxymet hopsy ) RY= @y { Aind| Perzoy lindié fm &th4] tpheas imido Y[ 2 Maidyy BL( 24yl uor

0- 5- net hoxypheno ethyl ester (12,2 S separate tical resolution

under the Zﬁmm%@%mﬁwwwﬂm%}g?avrlaﬁaw-éwﬂpﬁﬁ&a% ltageh in th)e

former fracti 5@%&: d i ] +n (colum nane: SUM CH RAL

OA- 25008, 203%“?,2 gﬁlﬁi%ﬂgetﬁmﬂggg oni(tri l e, elution rate: 20

nL/min) [0217] Exanple 18 2, P-dj ngt h~yl mal oni cacid 5- (R)-(4- { amino

[ 2, 2- di net hyl but oxycar bonyl?’rﬁg’r’}
y

g}.raét yl }phenylam no)- 1012-fluoro-3
- (2-hydroxyet hoxy) -5 - net §oX nyll methyl) -2-pyrimdin-2-yl

-2H[ 1, 2, 4] fiyazol - thyl ester 2,2-dineth_ylpropyl ester (18a)
Car boni ¢ aci .88 t tyl ester 4-nitrophenyl ester o
O NH; o ~-OH
[
15 Using SUMICHIRAL OA-2500 column, carbonic acid

1-(5-{(4-{amino [benzoylimino]methyl }phenylamino)-[2-fluoro-3-(2-hydro
xyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2 H-[1,2,4]triazol-3-
yloxy)ethyl ester (R)-1-methylbutyl ester (130 mg) was separated (optical
resolution) under the conditions below to obtain the captioned compound in

20 the third fraction (23.7 mg) and the fourth fraction (26.8 mg).

~ HPLC retention fime; (the third fraétion)”12min., (the .fbl.lrth_.fraction.) 14
min (column name: SUMICHIRAL OA-2500, 30 mme x 25 cm, mobile
phase: methanol, elution rate: 30 mL/min)
The third fraction (Diastereomer 1)

25 '"H-NMR (CDCl3): & = 0.86 (t, J = 7.2 Hz, 3H), 1.26 (d, J = 6.4 Hz, 3H),
1.26-1.40 (m, 2H), 1.42-1.52 (m, 1H), 1.58-1.68 (m, 1H), 1.74 (d, J = 5.6
Hz, 3H), 3.70 (s, 3H), 3.98 (t, J = 4.8 Hz, 2H), 4.12 (t, J = 4.8 Hz, 2H),
4.76-4.79 (m, 1H), 5.61 (d, J = 6.8 Hz, 1H), 6.12 (d, J = 6.8 Hz, 1H), 6.45
(dd, J = 6.8, 2.8 Hz, 1H), 6.62 (dd, J = 4.8, 2.8 Hz, 1H), 6.77 (d, J = 8.8
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To a m xture of 4-nitrophenyl chloroformate (1.97 g), 15 .

2, 2-di met hyl butan-1-ol [CAS No. 1185-33-7] (1 g), and dichl oronet hane (30
m.), pyriwionei(ksa8 nL) was added, and the resulting m eCure20a88619id rred at
roomtenperature for 3 days. To the m xture, ethyl acetate and 1 N
hydrochl oric acid were added. After shaking the resulting mxture, the
organic layer was collected, sequentially vvashed tvm' ce with water and wth
20 saturated a%ueous sodi um chl ori de sal uti on, dried over _anhydrous

sodi um sul f &% 2Hh & Ao &d.cé and OwHE L H)t 28d(teti= Sa%dlzt’ H&lk i149-d¢4® BBt ai ned

was concent nahed gonders < §CkUH§d2H5983§M8337;§H162m58 dobt-ak @eﬁz"\@ﬁ)pur' fied
by silica gel coI umn’ chr omat ogr aphy (m xed $ol vent o “hept ane- et hyl

acet at e) t o TéstiaprihtfrecticaptRiepisseanempdund (2.23 g). 25 1H NVR (CDC13): =

0.89 (t, J #yZ -9 ; 02
iy, 738 YITECPEh: G807 .G HE i G (L Pobt HA gk 02 (S
2, 2-c5| met hyllrﬁsﬂ Moc(raczbl)nM&IZZZ(ndu 1), hyﬁpfbwl(ﬁesﬂé} 007 (d,J=5.6 To a

2. 3. i met hy A DDA Cets o7 B 2, OB Ui P 7 Gy

di chl or onet &He 5(IBOQ, ¥, 688z, 1H),2%.4} (wasf a6R B2 1T, $t44 (ddyg/ en6l8r

or 2 aays. 20k AR SEREIA,P s Lt B THE W3cG - B H el i ng

m xture was (xI a6 6k, e 701&;(&[11](? b aym|y, vy BeoTes (@l BY)wasloed, wi-t h wat er

B o Sk AL  SAA U L AT S B Y P e

obt ai ned wa omcg&h@@dzunder reduced pressure. The 10 residue obtained
was purifi e3 I ca ge coI um chr orrat ogr aphy (m xed soI vent of

hept ane- et hy acid

ester(2, 2- d'IUZ%L hMb40Pé/rhﬁﬁ>‘f5@l{zo(vi-1¥nlﬂ))]methyl}ph-EﬂyPan%Qllo‘)'l[Q%&t) 3' dg.1Qbt ai ned

2, 2d|nethy|rralon|c acid t-butyrl es (2, Zdlmathylpro ester (1& g) in
di chl or onet Haemyethey)nd-methaypheg y1 i) .24 g
m Xtjur e was s} 16 @t eEf%? S erpor BHfo% Etheﬁ he EIS Et hY' acet ate and

water were a ure. aki n resulting mxture, the
organic | ayé@ZQ@s(&ﬁ)l@@tb@dlc g@ldu]enhlcubwﬂy‘bvasﬂ%(ﬂ1&25%2@11@1‘00395)1@33’11r at ed
aqueous sodi,ym chl oride solution, and dried over anhydrous nmagnesium
sul fate. The desiccant was filtered of f, 20 and tol uene was added to the
filtrate obtained, after_which the resultlng m xture was concentrated under
reduced pressuﬁ t ‘ t he captioned compound (8.7 g). 1H NWVR (CD30D):
= 0.94 (s , 3.81 (s, 2H) [0219] (18c) 25N11-am no-144-( {
(5 chl or onet hoxy- I-pyrlmdln 2-y1l-1H41, 2, 4]tr|azol 3 - yl)12-fluoro-3

oy hoxy ) BV ST B LRS! i 040 5
m.) ,20and waiell), and dichloromethane (30 mL), (1S,2S5)-2-fluorocyclohexanol [CSA
No0.292150-03-9] (900 mg) dissolved in dichloromethane (10 mL) was
added at -78°C. After stirring the resulting mixture overnight at room
temperétufe, dichloromethane (30- n_ﬂ;).was added to the mixture. The
resulting mixture was sequentially washed with 0.5 N hydrochloric acid and
25 saturated aqueous sodium chloride solution, and dried over anhydrous
magnesium sulfate. The resulting mixture was filtered, and the filtrate
obtained was concentrated under reduced pressure. The residue obtained
was purified by silica gel column chromatography (mixed solvent of
heptane-ethyl acetate) to obtain the captioned compound (480 mg).
30 "H-NMR (CDCl3): & = 1.24-1.64 (m, 4H), 1.70-1.81 (m, 2H), 1.84 (d, J =
| 5.6 Hz, 3H), 2.08-2.22 (m, 2H), 4.36-4.57 (m, 1H), 4.72-4.82 (m, 1H), 6.27
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WO 2011/ 145747PCT/ JP2011/ 061919 (20nmL), N-[1-am no-1-(4-
[[2-fluoro-3-(2-hydroxyet hoxy) - 5- net hoxyphenyl] - (5-0x o-1

-pyrim diwe2oylndiss -di hydro-1H-[1, 2,4]tri azol -3 -yl ) netrhylip2ameae1d pheny
1) nmet hyl i denel benzam de (Exanple la, 901 ng), sodium hydrogen 5 carbonate
(632 ng), and tetrabutyl anmoni um hydrogen sulfate (102 ng) were
sequentially added. After cooling the resulting mxture to -10C, a m xture
of chloromethyl chlorosulfate (373 ng) and di chl oronet hane (5 nL) was added
dropw se t hébef 5 W &7 dtDr ri ng, and the resulting m xture was stirred

over ni ght aioj n*(fﬁ{;perature Di chl oromet hane (10 ni), 10 THF (10 n),

and water (10 were added to the m xture, and the resulting m xture was

cool ed agai /- []oamll!)@l - { BER) MR fdppra- ?rn(%t}lYIdéOWetb‘PPFBGr%mth%YRhﬁndibéuI fate
(373 ng) an I n

St rrimg, A A i IR ARt

t enpér atureheHIWretlad@teacB)epwmdﬂ_) and water (100 15 nlL) were added to
the m xture, and the resulting m xture was shaken, after which the organic
| ayer was col |l ected. Ethyl ate (80 nm.) and THF (20 nL) were added to

t he aqueous layer, and the rgsMlting m xture was shaken again, after which
the organic | ayer was coll ee%;g. The conbi ned organic |ayers were dried
over anhydro rragne RN rﬂ e. The m xture was 20 filtered, and the
filtrate obt@\!ﬁN on ermtrated under reduced pressure. The residue

obt ai ned was pur) fiJed by silica gel colum chromatography (m xed

sol vent of hept aheEt hpt ~at /af/e%"' to obtain the capti oned conpound (340
ng). 111- NI\/R(CD30D) 8 = 3.73 (s, 3H), 3.88 (t, J 5.0 Hz, 2H), 409(t,
J =25 5.0 Hz, %)614(5 1H),6.23(d,J:68Hz 1H), 6.29 ( J =
6.8 Hz, 1H), 662(3dd J=23.6 &3 H, 1H), 6. W8P, J = 3.6, 5.6

1H), 6.85 (d.{[{R ﬁ-fﬁlo'fg-d- dro tl{otx 5 -mefhdkyphen 5-0R®-fyfrimi - 4 7
Hz, 1H), 7. 51{[§ i 6 ezﬂhy I—gx% %,) yggl ﬁz@( 8r(>I =
7.6 Hz, 2H) dirs2gd- ‘té dlhydroztlH [Hiz? 4M28b%®2?‘@]‘~‘th(yﬂ?§}120}Zb‘?ilzﬁﬁklﬁwerral oni caci d
S- {0(4 { QE@tWa&B%Q?t%AWb@BB?J%}-lP@ﬁ@%l)%HHW‘F (200 mL), benzoic

[ 2-fluoro-3-(2-hydrox

thoxy) - 5 neaw@xwmyﬁqmtmlczzsm). anciiriethylamineutd, B k) mese ciddedy | o
XYTEUY| eSlgs 2 R DVIREORY LGS LBlsea ATCH Ol Midnattmperdi

(5-chl or omet hoxy-1- 4]tri1 azo
[ 2-fl uoro- 3A(czt1hy@mdx§ﬁe5 huky)wa; mddh@ﬂybpﬂqummnhyd)luawnn@mdhétwﬂ Ihes

oo (2 o GEOSRAD Mad kool g EAHLIPHILIR, Ot ASldbe qbtained wag (i

hydridgen cachniely pufibid bygx)e,vemedp}[ava si1pch gﬂ)corl/amnscthronmmbmpﬁja(inﬁmd 7
hours. After coo omte

to r r eth acet.at,e was
naded t her ofdeRh ot At PRt MRl bR BRE T gt sl FERERRE 1S co 10
with wath e(r]I andiely tplilrlfﬁtﬁullh@ﬁiﬁfdt aataemehts “?ecbmrﬁmbgrmel?/I lssolﬁcuat 561!’1??1&&& (Cjil‘l ﬁd
over anhydro nesi um sul f at The .de t s filtered.o and the
filtrate obfBOTUORED ghe@&?flr a‘ﬁganh RidPeibatkemyprasetaifh 10 hain Bitiue
obt ai ned wagapidrdd @ hca gel colum chromatography (m xed
solvent of hanol ce tain the captioned coapo (500
15ngy. 1H NRe é‘f/)ﬁ §>) % 58}3(% 3&)95) %%63(@“ g&b 44384713 g, §ﬂ3 3.55
(d, J= 10. 46+cm (L), GES. 7(1d(szH)1@s4s (e, 2. ReT3(S73934) g B4 3 93
(m 2H), 4.05-4 i 7% g} 1H) 16 (d,
J = 6.0 Hz, Hrad¥D), 64@17(5éo(m’J3H)a 98 §dg/ 8. 8111&)2315 87%2 ((éléla ¥ ¥ 1-22'752 4.4
e, 1H), 6.8% 21), 8.79 (d, J = 4.8 Hz, 2H)
[0208] (12¢) Carbonic acid
25 1-(5-{(R)-(4-{amino[benzoylimino]methyl}phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl]methyl} -2-pyrimidin-2-yl-2H- [1,2,4]triazol
-3-yloxy)ethyl ester (1S5,25)-2-fluorocyclohexyl ester
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20(d, J= 8.8 Hz, 2H), 7.40-7.53 (m 4H), 7.98 (d, J= 8.8 Hz, 2H), 8.22-8.28
(m 211), 8.87 (d, J = 4.8 Hz, 2H) [0221] (18e)2, 2-di net hyl mal oni caci d

5- { (4- cwohanymsdoyl phenyl am no)- [ 2-fl uoro- 3-(2- hydr opgetsremype1Stnet ho
xyphenyl] nmethyl -2-pyrimdin-2-yl1-2H41, 2,4]triazol-3-yloxynethyl ester
252, 2-di et hyl propyl ester acetate  Toam xtureof 2, 2-di met hyl mal oni cacid 5-
{ (4- { am no [benzoylim no]nmethyl } phenylam no)-[ 2-fl uoro-3-(2-hydroxye

t hoxy) -5 -net hoxyphenyl]nmethyl } -2~pyrimdin-2-y1-2H [1,2,4]triazol-3-ylo
5 xynet hyl ester 2,2-dinet % r o ster (500 ng) and nethanol (4 ni),
acetic acid (1 nmL) was added; gngl-ghe resulting m xture was stirred at 40C
for 4 hours. The m xture WA entrated under reduced pressure, and the
resi due obt gFnhed wa yfined by reverse phase silica gel colum

chr omat ogr a i t of acetonitrile-water, containing 0.1% of
10acetic acid) bo wabtai e.captioned conpound (430 ng). [0222]
(18f) 2, 2-di met hyl mai offi cacid B- { (4- { amino

[ 2, 2-di net hyl but oxycar bonyl i m no], met hyl } phe 1no) 42- f

| uor o- 3- (2- hydr ox?ét hoxy) - 5- met h(?xyphenyl ] met h;ﬁﬁmﬂp pyri m din- 2-?/f1- 2H

11, 2, 4] t ri a26[-3ayhoAyfet F(R)-[@sfllesro23 22 diyded tydthoopys -nesthex yghed] ]-A5
Toam xt ur eof .2, 2- di et hy]. oni id 5- ~Car bam. m davl ph | am,no) -

[ 2-f1 uor o- 3_5(%%$a)ry6wé{1ﬂ%&§§$%yﬁlao-lg'{—ﬁﬁZ,éﬂ{rlazolm-yB&th}?lTXmmo}p
xyphgnyl ] E‘ehbyﬁl})mlétlgyfdeﬁbwemzﬁmj/de( Z(Iﬂ{)[)lnzg)4]arnﬂib'mlF- $3yhﬂz<)yrrpbhytiuﬁslt gr |
2, 2-di net hyl pr.o ester acetat 27 ., _carbonj cid 2, 2-di net uty
20 ester 4ﬁﬁ‘f%ﬁhews°’é%tfer&@§4lmﬁg’) ?g%trr?(?nﬁ%F af‘fjg ralrfﬁhﬂo’forf"l%}é’fqhy?%ﬁgne
(0.17 nl) wessagyedfuaadytioek s Bbtet NA00T bl endvaddiirh ! fodidel(100aHE)

tenperature for 26 hours. Acetic acid (0.3 nL) was added to the reaction
sol ution, aMfre HEaREEiallyi ﬁbdc% eodrieiaaultiggphtie was shidgesd tedidedor

pressure. The H(ﬁﬁk.@?h@%ﬁ&tﬁkﬁij m¥RsurUvhd icBeidly PNl bl RABesic& Yen
chromat ography 25(m xed sol vent of mnethanol -ethy] acetate) to obtain the
captlifoned €8 nehromatography (mixed solvent of €thyl acetate-methanol) to

obtain the captioned compound (110 mg) as a crudely purified product.
The crudely purified product obtained was purified using
SUMICHIRAL OA-2500 (30 mm¢e x 25 cm, mobile phase: methanol,
elution rate: 30 mL/min) to obtain the captioned compound (60.5 mg) as a
15 diastereomer mixture.
'"H-NMR (CD;0D): & = 1.24-1.64 (m, 4H), 1.70-1.81 (m, 2H), 1.75,1.78
(each d, J = 5.6 Hz, J = 5.2 Hz, total 3H), 2.05-2.22 (m, 2H), 3.69, 3.73
(each s, total 3H), 3.98 (br.s, 2H), 4.09-4.13 (m, 2H), 4.32-4.55 (m, 1H),
4.68-4.80 (m, 1H), 5.54-5.57 (m, 1H), 6.12, 6.17 (each d, J= 7.2 Hz, J =
20 7.6 Hz, total 1H), 6.43-6.47 (m, 1H), 6.30, 6.72 (each dd, J=4.8, 3.2 Hz, J
’ =4.4,2.8 Hz, total 1H), 6.77 (d, J = 8.8 Hz, 2H), 6.92, 6.98 (each q, J = 4.4
Hz, total 1H), 7.26-7.30 (m, 1H), 7.41-7.49 (m, 3H), 7.88-7.91 (m, 2H),
8.36 (d, /J=7.2 Hz, 2H), 8.81-8.83 (m, 2H)
[0209] Example 13
25 Carbonic acid

1-(5-{(R)-(4-{amino[benzovylimino]lmethvl}phenylamino)-[2-fluoro-3-(2-hy

droxvethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-vl1-2H-[1.2.4]triazol
-3-vloxy)propyl ester cyclohexyl ester '
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[0223] (189) 2, 2-di net hyl mal oni caci d 5- {(R-(4- { amno

[ 2, 2- di net hyl but oxycar bonyl i m no] net hyl } phenylam no)- [2-fluoro-3

- ( 2- hydr oxpebhomy )7 5- net hoxyphenyl ] net hy1} - 2- pyri m di n- 2€yP2011/061919
5-2H11, 2, 4] tri azol - 3-yl oxynet hyl ester 2, 2-di nmet hyl propyl ester

Usi ng SUM CHI RAL QA- 2500 colum, 2,2-dinmethylmalonic acid 5- { (4- am no
[ 2, 2- di met hyl but oxycar bonyl i m no] net hyl | phenyl am no)-[2-f |uoro-3

- (2- hydr oxyet hoxy) - 5- net hoxyphenyl Jmethyl} -2 -pyrimdin-2-y1l-2H 10

41, 2, 4] triazol - 3-yl oxynet hﬂst er 2,2-dimethyl propyl ester was separated
(optical resolution) under the eondittons below to obtain a crudely
purified product of thq*calp'fl dlL und in the latter fraction. HPLC

retention ti 1 rm mame: SUM CHI RAL OA- 2500, 30 my x 25 cm
nobi | e phas ytion rate: 20 mb/min) 15 The crudely purified
\4@,5 \pu

product obtai ne i ed agai n using SUM CHI RAL QOA- 2500S col um (30
m® x 25 cm nobile pRasé: Or/nﬁ/hanol elution rate: 20 nL/mn) to obtain the
captioned conpoun (88 80 ng). 11-1-NWVR (CD30D); u;eo 74 (s, 9H), 0.87 (t,
J =76 H, 3H), 093 (s, 6H), 20" 1.32-1.43 (m 3.55 (d, J = 10.4 He,
1H), 3.59 (W-[Danﬁﬁ04 HZ-{[(R?Q[Z -Budrb-§£2- lﬂid)roxsﬁ’etBBXY)GS Iﬂﬂhoxﬁplﬁﬁry?b] 01 (m

2H), 4.05 4.1l (M, 2 14:8: 081 45 Sy Sgazqr I Feng minpip L 0

6.0 Hz, 1H) > &% I(d ljn2-3l-8,3-gihydgp- HtRazldyDmet

1. 5 798(ggn)]l)ﬁleﬂl)ﬂlddlle]tﬁirﬂzam?déglg({g%lpﬂe 128, aoleing)Lth mvm ((2dm - iy 2
y e X (0),¢

. i met hyl SR REA hiSrORrpiY 555 St e SPIRLSL RS . TROBPITS] "o

[ benzoyl i ni o0 i d)ydndoperaydiam H{Ddrohgnfclabw&té(td(? diére added, and the
xyet hoxy) - 5- rret hoxyphenyl | met h Q&r m di Z2H [1,2,4]triazol -3-

yi oxymet hyl TeSHERe MK HERV ey ﬁfdr«,re at 55°C for 36rb°lar8m Xih, respiting mixture

3- met hoxy meth@Xyswged- 1ﬁldr%¥H$M|atUe%b OJHde%?érd %ftér £}B)léﬂ1gg R ture, the
[ benzoyl i m no] net hyl ) phenyl’am no] - [2-fl uoro-

xyetlfoxy) - 5ongameXaxsiansd Jokkadied,)sequpntialhy cﬁaﬁhqd ww,@HN{th watgl apd avith - 3- 5
yl oxymet hyl ¢ E?{"e (Eﬁ(@égﬁl eséaluﬁégﬂlme s-gﬁg(rﬁ)r( 4208) drid P! JARRCa LK ?ﬁﬁs and

i sopropyl alco h@a rogen ch de-et hyl acetate tion
(0.098 L) mngsmm yubidtred, Tl@mdewléngemmtwmgvaﬁ fltgred,wersd dhe¢ rfilénatet room

tenperature foiafleflné er%a@u(t, egg;gfaedsﬁ)ﬁd/eq%dhg%ct E?esrs ct '"Pﬂ]ﬁ §9§1&’1&d§ BtiRed

distilled o uc ressure i one npound (333
10ny). 1H NM%S(GID@GBV) punﬁeﬂiObyZ NABH)sjlid gl (cslurﬁh-l)themamgrsph)m(l)mxed 72 (s

SH) ’153 89 (1 olvent of mel_gano% jtPlyl aceQa?tef ]Ed olJ)taln a crudel’y puH}ﬁefprodu(cg(lz]O_ 6.
mg).
The crudely purified product obtained was purified using
SUMICHIRAL OA-2500S (30 mme¢ x 25 cm, mobile phase: methanol,
elution rate: 30 mL/min) to obtain the captioned compound (101 mg) as a
20 diastereomer mixture.
'H-NMR (CD;OD): § = 1.06,1.08 (each t, J = 7.2 Hz, 3H), 1.22-1.39 (m,
5H), 1.47-1.52 (m, 1H), 1.59-1.87 (m, 4H), 1.98-2.06 (m, 2H), 3.72, 3.73
(each s, 3H), 3.89 (t, J = 4.4 Hz, 2H), 4.10 (t, J = 4.4 Hz, 2H), 4.47-4.54
(m, 1H), 6.08 (s, 1H), 6.61 (dd, J = 2.4, 6.4 Hz, 1H), 6.71-6.84 (m, 4H),
25 7.41-7.52 (m, 4H), 7.97 (d, J = 8.4 Hz, 2H), 8.24 (d, J = 8.4 Hz, 2H), 8.87
(d, J=4.8 Hz, 2H)
[0210] Example 14
Carbonic acid

1-(5-{(R)-(4-{amino[benzoylimino]methyl}phenylamino)-[2-fluoro-3-(2-hy
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111), 4.34 (d, J = 6.6 Hz, 1H), 6.11 (d, J = 5.6 Hz, 111), 6.14 (s, 1H),
6.15 (d, J = 5.6 Hz, 1H), 6.63 (dd, J = 2.8, 7.0 Hz, 1H), 6.73 (dd, J =
2.8, 4.4 b 2bm/148M3), 6.94 (d, J- 9.0 Hz, 2H), 7.49 (t, pd1/J20@1/bta919111),
7.55 (t, J=7.6 Hz, 2H), 7.67 (t, J-=7.6 H, 7.83 (d, J = 9.0 Hz,
2H), 8.09 (d, J = 7.6 Hz, 2H), 8.87 (d, J .8 Hz, 2H) [0225] Exanple 20
- met hoxy- 2, 2- di net hyl pr opi oni cacid 20 5- [(R)- '

[ 3- (2- acet oxyet hoxy) - 2-f| uor o- 5 -net hoxyphe . ' 2-meth

yl a||y| oxyc &EYE) QXN )it Y phema bl : 13 2 Hrhiled.Alt -«_,ir
HFI, 41trlméxy},p%mm?a%nﬁ@lfﬁforaféﬁmyl Ea@fﬂe 00 N ri--

XO—|) ----NO NN N FONAZ ---. - ... --,I{r 0 At Toomtenperature,

3- net hoxy- 2(1244)|%fonylopth;éulomlermpﬁyh%er {rery-2-flgorocyclohexyl ester

- (2-acet oxyet hoxy) - 2¢f | ugr o- 5 - et hoxyphenyl]-(4- {am no [2-neth

yl al I yl oxycarb yI onm e yI } phenyl am no) net hy1] - 2- pyri m di n- 2-y1-2
H4124]tr|azo- - Yl oxyl y| ester (Exanple 6f, 50 ng) was dissolved in
ethyl acetate rr#r 5 soI ution of methanesul fonic acid (0.0041 m)

3

in
et hyl acetate (0 5 rrL) was added dropwi se thereto. The resulting m xture 5
was stirred over nilg@hloadpropginchbnpéoratate ¢C Aot H26p0ex]-p] (298dg)sahd d was

R e R L

0.988 (s, 3kblutidn98# rHadrs-BuordeytlolexanSH[CAB. Bd. (18365-32-3] (2.36 g) in
| dichloromethane was added dropwise thereto under ice-cooling. After
stirring the resulting mixture overnight at room temperature, the reaction

10 mixture was diluted with ethyl acetate, and sequentially washed with 1 N
hydrochloric acid, water, and saturated aqueous sodium chloride solution.
The organic layer was dried over anhydrous magnesium sulfate. The
resulting mixture was filtered, and the filtrate obtained was concentrated
under reduced pressure. The residue obtained was purified by silica gel

15 column chromatography (mixed solvent of heptane-ethyl acetate) to obtain
the captioned compound (2.731 g). |
'"H-NMR (CDCl3): &6 = 1.08 (t, J = 7.2 Hz, 3H), 1.22-1.52 (m, 3H),
1.52-1.62 (m, 1H), 1.70-1.81 (m, 2H), 2.03-2.21 (m, 4H), 4.37-4.57 (m,
1H), 4.73-4.81 (m, 1H), 6.27 (q, J = 7.2 Hz, 1H)

20 [0211] (14b) Carbonic acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl}phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyljmethyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol
—3-yrlioixy)propy.l. ester trdinis-2-ﬂudra-cyclohekyl ester a

Fu,
H - I)L Q

o)
/\/OH

NHZ ~o

25 mixture of
N-[1-amino-1-(4-{[(R)- [2-fluoro—3 -(2-hydroxyethoxy)-5-methoxyphenyl]-(
5-0x0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methyl]amino}p

80



3H), 2.27 (s, 3H), 2.97 (s, 3H), 3.18 (s, 2H), 3.69 (s, 3H), 4.21-4.27 (m
10 2H), 4.29-4.34 (m 2H), 4.68 (s, 2H), 4.98 (s, 1H), 5.07 (s, 1H), 6.04
(s, 2H), WoQ6b1(ds5743 = 3.2 Hz, 1H), 6.68 (dd, J = 2.4, 4péTHP2011/b9191%6. 72
(dd, J = 2.4, 6.4 Hz, 1H), 6.87 (d, J= 9.2 Hz, 2H), 7.59 (t, J = 4.4 Hz,
1H), 7.65 (d, J = 9.2 Hz, 2H), 7.82 (d, J = 7.6 Hz, 1H), 8.92 (d, J- 5.2

Hz, 2H), 10.06 (br s, 1H), 10.70 (br.s, 1H), 11 97 (br s 1H) 15[ 0226]
Exanple 21 4-p dlnecarboxyllca0|d 243- 5 %

[ benzoyl i mi H&R thyhd eﬁﬁmlzaw%)@xwple(é boe Ho@ag) zmd "bR%r (5 mL),

2-di net hyl pEQMo%EWL&HYlﬂEBH%ﬁop% Bytet Wa‘?z'sz ?lulSilocy'c"lc;ﬁ'ex%l Addet '(%ﬂng% yI ]
met hy1} - 2-f | uor o- 5- net hoxyphenoxy) et hyl ester orid

-2.0 20 Toéﬁdl%nurcecbfla( %’ m)neeérp@@@wrwofdaomcarpowy (140 n{lghmem) ,
benzoyl i ni t.hwl

[2 di rre%/hyl prgg%(lg%n o'g(h};(lelrorlte}(; % )urcg/?\{a%] ?ﬁé(gg%;)i‘ozgkfo 2houzf]str|azof 3 -yl]
met hy1} - 2- flvmsraxl mmmxwpétﬁw resylteng (nExawnS| wa&cbxtmaedrgx)lth 25

di chl or onet ), I yl
acetate solg %&E% ?T%]gv%a%h@aé rgé# %“g%ﬁ%w %g%@{'t&ggﬁg{tgs%ﬁé BME (6
m.) was addeddtwmhheamamntit agqgeausx sodiem aaiﬂoaﬂéesolstmn;lamg dinedr esut ti ng
m xture for &é‘i{n nutes, the m ture 1S S0 lcatedtfor Z@tnuhes he

preci pi t at e& HEIQUP JARAES I 89 p ¢ r el BRI HAE I GiES e IE% m),
and dried ufideater ebtateell WaBSsericentrhbel aaped @ékmtedo sing. (192 pEpidwas

gbé '0? ﬁd Jlﬁgﬁﬁé%@d%wzyrt be]ash\i S&l%%l ﬁ%n(%lr?wwc%rae&v? (I(“A %@3 J

= 5.0 Hz, 2kblveht éfﬁﬂetl(dn,olalaﬂlﬁ detdte) tZ)"Bbtaﬁ) QQrt(d:‘aly %hlh;ﬁe@ f&@dﬁ@h J= 5 3 Hz,
1H), 6.23 (d, J= 5, 6, 48 (dd, H. 667 (dd, J
. 4.4 Hz, 1H), Téewreélelm purgfied Hfrom OPt@l@ezlmwam purptisd (sing. 7.5

2.8
gzg aZH) , 2|7_|) @UI\(ﬂCH?EAi EOKEZSOU@ un7de§3tl(éj co(lldrtléns?’ ll)@owz% o%tan} Ql?’e ‘(]d: 3
= 4.9 i—lz, 2p9pt10ned cdmpound (114 mg) as a dlastereorrier mlxtur'e ’

15 HPLC retention time; 11 min (column name: SUMICHIRAL OA-25008, 30

mme@ X 25 cm, mobile phase: methanol, elution rate: 30 mL/min)

'"H-NMR (CD3;0D): & = 1.07,1.09 (each t, J = 7.2 Hz, 3H), 1.18-1.36 (m,

3H), 1.40-1.54 (m, 1H), 1.58-1.64 (m, 2H), 1.94-2.10 (m, 4H), 3.73 (s, 3H),

3.89 (t, J = 4.4 Hz, 2H), 4.10 (t, J = 4.4 Hz, 2H), 4.23-4.44 (m, 1H),
20 4.52-4.64 (m, 1H), 6.07-6.11 (m, 1H), 6.59-6.63 (m, 1H), 6.72-6.84 (m,

4H), 7.41-7.52 (m, 4H), 7.97 (d, J = 8.8 Hz, 2H), 8.24 (d, J = 8.4 Hz, 2H),

8.86, 8.87 (each d, J= 4.4 Hz, 2H)

[0212] Example 15
~2,2-dimethylmalonic = acid

25 5-{(R)-(4-{ amino[2,2-dimethylgropoxycarbonylifrlino]rli;:thﬂf.l}prhenylamino 7

)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-

y1-2H-[1.2 41triazol-3-yloxymethyl ester ethvyl ester

N 0
=N Q 0/‘
N-N ,—0
N M=o
N
>I\/O\g/N\\’/©/ E
2
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10[ 0227] Exanple 22 4-pyridinecarboxylicacid 243- {(R-(4- {amno

[ benzoyl i m noi net hyl } phenyl am no) 15 -(3 -net hoxy- 2,

2- di met hywpropi@asptroxymet hoxy) -1 -pyri m di n-2-y1- 1H[ 1, 2cdlpraiaacabis3 -yll
met hy1} - 2-f | uor o- 5- met hoxyphenoxy) et hyl ester nethane sulfonate /)--0 15
Toam xt ur eof 4- pyri di necarboxylicacid 243- { (R -(4- { am no

[ benzoyl i m no] met hyl } phenyl am no) 45- (3- met hoxy- 2,

2- di met hyl propi onéj oxymet hoxy) - 1-pyrimdin-2-y1-1H [1,2,4]triazol-3 -yl]
net hy1} - 2- f | uor o- 3°net hoxyphenoxy?) et hyl ester (B¥UHy), di chl or onePhane 20
(3 nL), and [Fﬁkﬁneﬁl ”P-)({(sacmbﬁlﬂmo% mpiAangsubian g2 #tfiQ-Q13 Y1) and

di chl or onet hane was a ropw se at_ roomtenperature. TBVE (6 mnl)

was added to[zt'ﬂ80¥(é§[ﬂ)2th3f@°?ﬁ’§<t@19¥¥) -Sapgthexy phenstlimethy, %r%@oarelsemyﬂ]mg
m xture for eﬁ%lf&eﬂe}c%baxﬁ*&eaémxé Ercﬁrﬂé@%lgflﬂiﬁaés%} {IQIam’-pl@ JWLAR) m

preci pitates Were recovered g filltratio W ce TBMVE. 5 25n1_)
\4

and dried upatassivayhydepgsneensberate 187 gnpk.iandeBMBIBonhY f(OZbamrrg))d
5. 16 (s, a1 g g 2 Rgmdndingfipic g " pishortny Ve 1GAs © ot (s,
3H), 4.31 (5471] -9 - Z] H21 aig), were7@dded, apd=ths. rESIHZJ,ngZIH)xtuﬁe @\Ihs(mrreﬁ:aﬁ 5 Hz,
11 6 54 (38:Cobvemberty 4 ths rendyitn st w3 Rihy dod, iyl L
1H), 7.16 (bbtainer 4val d@peﬂﬂr&ted?urﬁﬁ:r(ﬁeduded pr3suie, ZI‘-])e, rekidae ()btalried= 7.3
o, By o psaried by NANE witi5) el sghiph(chromai drapkyyikeq SI5H6T camp o
23 3 - et hexthahol-edhyieideydtpy apboaicacactmate of the captioned compound
a1 171 oxycar bony LS URTIRREnSTATACHD) FeLRy - BepysamtiEnos A2
OH-[1, 2, 4] Eéﬁ@@r@d‘@mﬂﬂ)&i&mbb}s‘épﬁﬁiﬁeﬂr(obﬁdﬁpﬁ%ﬁftidﬁ? und®F MeO&nditions
below to obtain the captioned compound (36 mg) in the latter fraction.

15 HPLC retention time; 11 min (column name: SUMICHIRAL OA-2500, 30

mme X 25 cm, mobile phase: methanol, elution rate: 30 mL/min)

'"H-NMR (CDCl3): & = 0.96 (s, 9H), 1.05 (t, J = 6.8 Hz, 3H), 1.37 (s, 6H),

3.66 (s, 3H), 3.83 (s, 2H), 3.94-4.02 (m, 4H), 4.08 (t, J = 5.2 Hz, 2H), 5.59

(d, J=17.2 Hz, 1H), 6.06 (d, J = 6.8 Hz, 1H), 6.14 (d, J = 6.4 Hz, 1H), 6.16
20 (J=6.4 Hz, 1H), 6.42 (dd, J = 2.8, 6.8 Hz, 1H), 6.59 (dd, J = 3.2, 4.6 Hz,

1H), 6.67 (d, J = 8.8 Hz, 2H), 7.29 (t, J = 4.8 Hz, 1H), 7.65 (d, J = 8.8 Hz,

2H), 8.80 (d, J= 5.2 Hz, 2H)

[0213] Example 16

2,2-dimethylmalonic acid

5
y
1

25 5 {(R)-(4:famiho(2,2-diihethi}lprob‘()xvcairboflylimino)fflethyl}phenylaniino

)-[2-fluoro-3-(2-hydroxvethoxy)-5-methoxyphenyllmethyl}-2-pyrimidin-2-

yv1-2H-[1.2 4]triazol-3-yloxymethyl ester isopropyl ester

N/\ 0>\

mixture of
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To a m xture of 3-nmethoxy-2, 2-di nethyl propionic acid 5-[(R)- [3

- (2- acet oxyet hoxy) - 2-fluoro-5 -net hoxyphenyl]-(4- {amno [2-neth

yl al | yl oxyoantomyiszm no] net hyl} phenyl ami no) et hyl] - 2- pgmiyjrodi/me18ty 1- 2 15
H[1,2,4]triazol -3-yl oxynethyl ester (Exanple 6f, 20 ng) and tol uene (4
m.), under stirring at roomtenperature, a dilution (0.2 nL) prepared by
adding 4 M hydrogen chl oride-ethyl acetate solution (0.32 nlL) to et hyl
acetate (10 nlL) was added dropwi se. The solvent in the mxture

distilled ofi-amserl-I4&d{Geehlpramethosyt opsBraim-21i- leféﬂth%ﬂéaaé@ln%fd&hd (20
20 1H N ) z

2 g’g) s 3|‘|)I\ﬁ ﬁqgrpba@l%ﬁ)ﬁ‘o §Jtth%) @%e&'&gpﬁc%@né&yl%mo%ﬂ&iﬁgﬁgm 2H)
4.31-4.38 (mhmd)ene]rpaslwr(lt@r aeid ZH)dlrmetbslp(rgpyllsgter EE%m@be 2bH)70 15 (s,

3H), 6.68- 8 8 t

765 (a3 2Otepfin oo Catfnar O nld, Sga ke [ L sodhu, fidleq'es )

m z: 5779 (MEH) +mpd2ag] 23-slipkthyldalGie natiéh ompndisepdopsdt bstepr[épA®nNoaci d  5-
[(R- -(2-a fl.uor amno h

yl al | yI oxyczs%gr@éfgﬂ@rﬁ%fﬁé Weﬁ agﬁerfyn%gm?lﬁé/?%%{iﬁ%%f{l lftu tiﬁreé{r?}%l
H[1,2 41t r 48201 oBennlighty mveThy| rezstion atikameswulakofidteeed, Oand) tie \fillimfe ' OHO
N-N 0 ob?amed was concentrated under reduced pressure. The residue obtained

was purified by NAM silica gel column chromatography (mixed solvent of

10 methanol-ethyl acetate) to obtain a racemate of the captioned compound.

Using SUMICHIRAL OA-2500 column, the racemate obtained was
separated (optical resolution) under the conditions below to obtain the
captioned compound (28 mg) in the latter fraction.

HPLC retention time; 11 min (column name: SUMICHIRAL OA-2500, 30
15 mmo x 25 cm, mobile phase: methanol, elution rate: 30 mL/min)

'"H-NMR (CDCls): & = 0.99 (s, 9H), 1.06 (d, 6.4 Hz, 3H), 1.07 (d, 6.4 Hz,

3H), 1.38 (s, 6H), 3.70 (s, 3H), 3.86 (s, 2H), 3.96 (t, J = 3.6 Hz, 2H), 4.11

(t, J = 4.4 Hz, 2H), 4.90 (sept, J = 6.0 Hz, 1H), 5.51 (d, J = 7.2 Hz, 1H),

6.10 (d, J = 7.2 Hz, 1H), 6.16 (d, J = 5.6 Hz, 1H), 6.19 (d, J= 5.6 Hz, 1H),

20 6.45 (dd, J = 2.8, 6.6 Hz, 1H), 6.63 (dd, J = 2.8, 4.6 Hz, 1H), 6.71 (d, J =
8.4 Hz, 2H), 7.31 (t, J=4.8 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 8.83 (d, J =
4.8 Hz, 2H)
[0214] Example 17
Isonicotinic : acid
25 ~2-(3-.{(R)-—.(4-{al-lli-nd[ben-io.s-fl.irh.i.no.].mét.hyl}_phényiamino)-[5;-(2,2;dimethyl -

propionvloxymethoxy)-1-pyrimidin-2-yl-1H-[1.2.4]Jtriazol-3-yl]methyl}-2-f

luoro-5-methoxyphenoxy)ethyl ester

(17a) Isonicotinic acid
2-{3-[(4-{amino[benzoylimino]methyl} phenylamino)-(5-0xo0-1-pyrimidin-2

30 -yl-4,5-dihydro-1H-[1,2,4]triazol-3-yl)methyl]-2-fluoro-5-methoxyphenoxy
tethyl ester
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Olr O 5At roomtenperature, 3-methoxy-2,2-dinethylpropionic acid 5 -[(R)-
- (2- acet oxyet hoxy) - 2-fluoro-5 -net hoxyphenyl]-(4- {amno [2-neth

yl al | yl oxyoaotiomyiszm no] net hyl phenyl am no) net hyl] - 2- pgriyrodi/me18tgy 1- 2
H[1,2,4]triazol-3-yloxynmethyl ester (Exanple 6f, 100 ng) was dissolved in
ethyl acetate (10 nlL), and a solution of ethanesulfonic acid (14.2 ng) in
10 ethyl acetate (1 nL) was added dropw se thereto. The resulting m xture
was stirred at roomtenperature for 1 hour, and the precipitated solid was
filtered. The filtrate obtdi ded was washed with TBME and dried. The
captioned conpound (103 %H‘ivas obt ai ned. 11-1-NWR (CD30D): 8 = 1.068 (s,
3H), 1.073 (s, 3H), 9n¥>,:0\] = 7.2 Hz, 15 3H), 1.82 (s, 3H), 2.06 (s,
3H), 2.79 ( J = , ®H), 3.03 (s, 311), 3.22 (s, 2H), 3.73 (s, 311),
4.23-4.25 ( S 42 (mE2iW), 4.75 (s, 2H), 5.02 (s, 111), 5.10 (s,
1H), 611613‘(mNH231«-3, . q‘d@) 3.2, 6.4 Hz, 1H), 6.74 (dd, J = 3.2,
4.8 Hz, 1H) 691(d J- 9.2 HB 2H), 750(t J= 4.8 Hz, 111), 7.66 (d, J

=52t 20 8 S oz Sotiondt) AOORIRTBA SuP el added | o, o s

- met hoxyphemyﬂi@r ilebcodplang o p2mietulne ofl Aleygrlidmyca?rbbmyﬂyd:lmdlol]Gms hib.

phem Lo ST DGl 8y S P LR

3- netshoxy- 2ré’sﬁﬂ1ﬂ1ﬂ§trh§édt@fe0Wa©ﬂétﬁr@ctifdr 3- hp(R) - T 3he (rﬁlxture a mixture of

St y1 ey e R bgneatnt (e Ageren R oAk Hes ety TSR aRYal 6595y 1. 2
H[1, 2, 4]trba1a,a.»lyr1%ummyﬁ|34 Bydin@8&ice1 Ht @Wﬂ)ﬂrﬁazﬁf 3- ﬂ?ﬁef@)l]amslot}ifﬁé%l ved 5
in et hyI acetate hﬁ?nﬂ% a solution o rldgropanesu onic acid

5284- 66-2] bmetBy Iheraamgide {Expmple (2. mepiasd PN et o.

The resul ti gg 5%L§ Wl é@%%dﬁirbﬁ&v?s‘é atAft&Omﬂrﬁ{EPﬁ'é%kﬁlﬁn %néareh&‘&ro%m and the
precipitated solid was filtered. The solids recovered by filtration were

wasHéd wi t htempgiatusedioatledaysd trewelveandn dhe é@lxtWeweaﬁpnwwt@@mpéehd 10( 90
ng) was obt ?écﬂﬁ:q, ﬁfé’% ( G9R0D)sig objcalggd (Yas ‘:bul%fzedz bg%re\%lfge p:ha%58 (s,

1.073 1.76-1.86 (m Hé
2 73 2.78 (mhchgel Zobenpschrep)atograp y(@mx@d s@lvganf g@gtomgrﬂksw(ager 3H),

o e 5 $nfhing g0 3% Drogcd D oo 1ot 05% g Fhiigned oo (15 °5 L
3.2, 4.8 Hzmg@H), 6.91 (d, J = 9.2 Hz, 7.50 (t, J = 4.8 Hz, 1H), 7.66

(d, & 9.2 ﬁ%‘{'ﬁ% Fﬂﬁg’ﬁg%)(-% 4718 i, z?.H?s & 0721 4R8BS, 45 (t,J—

2-fl'dor o- 5-
4.4 Hz, 2H), 6.02 (s, 1H), 6.64-6.67 (m, 1H), 6._75-6.78 (m, 1H), 6.86 (d, J

= 8.8 Hz, 2H), 7.35 (t, J=4.8 Hz, 1H), 7.48 (t, J = 6.8 Hz, 2H), 7.57 (t, J =
6.8 Hz, 1H), 7.87 (d, J = 6.0 Hz, 2H), 7.90 (d, J = 8.8 Hz, 2H), 8.16 (d, J =
6.8 Hz, 2H), 8.66 (d, J= 6.0 Hz, 2H), 8.76 (d, J = 4.8 Hz, 2H)
20 ' [0215] (17b) Isonicotinic acid
- 2-(3-{(4- {amlno[benzoyllmmo]methyl}phenylammo) [5-(2,2-dimethylprop
ionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yllmethyl}-2-fluor
0-5-methoxyphenoxy)ethyl ester

‘g

>\

ZI

NH2 \
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20MeOCH Toaf | ask, 4-f | uor oani sol e(20. 00g, 159mmol ),

[V, N, N , N, N'-pentanet hyl di ethyl enetriamne (27.75 g, 160 mml), and

t et rahydrwbueoam4§400 nl) were added, and the resulting wcrtmiri1masicool ed
to -70C under nitrogen atnosphere. To the solution, n-butyllithium(59.2 25
m., 163 mmol, 2.76 M in hexane) was added dropw se, and trinethyl borate
(39.8 nL, 357 mmpl) was added three hours later. One hour |ater, the
reaction mxture was warned to -10C, and acetic acid (28.0Q nlL), was_ added
thereto. The reactUnsi§Tt @HisRE upEnQPhcihe® cHANYEY ©6 tonieafinigoncidueous
hydr ogen peroxqi_ge;. | Y Hﬂpeq, NS d+Q). B : tion

m xture, af t2 efj \?\ﬁ iﬁhﬁ%gﬁéﬁﬁ%@%@%@r e g‘ﬁgﬁ f(gd&)g)vg%rﬁr gﬁ}tdlg?cr oom

t enper at ur e -yIFt, St didiydeexd #1-bh2 ] iwiazod3 - 10 methpl b@uB uetsd b unethokyphenoxal ut i on
was added, |4 1% g i - Y/ met hyl
ether. To tﬁgﬁgﬁl %Sﬁelrrg%?a%/g@’ ?%Hﬁf“g‘é‘g@ﬁ%@%ﬁnﬂﬁ%&@%ﬁ@ seloglf%t(l!gc')ln was
added, and n®, petassiunnfydiogenrarhemate X6 7anigedanddDMF @ddLpgvads $tirred

hydr ochl ori b 0 qu . dj.ust _th tQ 8, e sul ting
mxture vas 208G PEAOMBHRT FHE R A BT b inpLedsta O EDC, e
sequenti al | yndvawhed @0t mivat eA ftandhakingathenenixturee dhevagamichafeduwas

magnesi um sul f.ate, and then filtered. The filtrate obtained was, .

concent r at e(‘io{]ﬁ‘&ép’ PEIRFTLE r%'§§lﬂﬁc§g}frgeotb¥lﬁf it ewﬁtﬁbt@8n@3‘)c%8ﬂﬂﬂ (21.7
g) as a col esafuestedonfueous sodium chloride solutiodH(MVRn{40QniHAriedDGIE): 8 =
o, Mty o sbhydiass mastssih pullaty Thegesul iy kst pedbered, and the
tert - but y1( Zi{rht¢0bBtaindte WX Y PRSPy ukaE P ¥b&id AN BresMBROTBS T @eddfid ask,
2-fl uor o- 5- met hoxyphenol (6. 00 % 42 mol ), 15 triethylamne (5.77 g, 57
mol ), and SRR dYast Rirakied Dy, BAM) silier eehsodemn ghaomatograrly (miged xt ur e
was cool ed isgvaRt b?‘ffnéﬁ’ﬁﬁﬁdl-é}ﬁghaé’é}%? tG'&Wcﬁﬂeﬂi‘leaéa‘ﬁﬁ%ﬂg@rc%mp-BQmHh(Q,Z.Sﬂ ution,
a solution of tert-butyldinmethylsilyl chloride (6.89 g, 44 muol) in
tetrahydrof @&n (30.0 nL) was added dropwi se, and the resulting mixture was

P QUSRI ALHNTIE0 LoShgr oy rgTe i, KagEhL 9% e sy hopt o

and a 2 N aqueous SO e solution an esul ting
m xture was 4k ttadted.0 Hae2bygaARod dyed.Onble, WHghed 4wid, H wateHz, dh,

concentrate ryr d e re t Ln e ijonped, O d (10.2
g) as a Iigﬁtf%&gv\%i_g%?%dlg{% 6%55@1‘]% ﬁmabmﬁ@q | 5?2:'98?’{%0%219((5,
6H), 1.00 (dH)9&4P,(d8, 74 29, 531H, 1H)38.76.(44J(9.0144)2HE. 431 (dd,=3.% 3.0,

71z, 114, it A s = 8327 402 2, 749 (o 9238k, B9 G188 7,85

20 (dd, J = 1.1, 6.6 Hz, 2H), 7.89 (d, J = 9.0 Hz, 2H), 8.36 (dd, J = 1.3, 7.5
Hz, 2H), 8.77 (dd, J= 1.1, 6.6 Hz, 2H), 8.84 (d, J = 4.9 Hz, 2H)
[0216] (17¢) Isonicotinic acid

2-(3-{(R)-(4-{amino[benzoylimino]methyl} phenylamino)-[5-(2,2-dimethyl
~ propionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]methyl}-2-f
25 luoro-5-methoxyphenoxy)ethyl ester

O

- 9
N-N /\OW
e
N
©\H/N\w©/ F N
|
O  NH; ~0 O/\/O X
(6]

Using SUMICHIRAL OA-2500S column, isonicotinic acid
2-(3-{(4-{amino[benzoylimino]methyl} phenylamino)-[5-(2,2-dimethylprop
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2-fl uoro- 3- hydr oxy- 5- net hoxybenzal dehyde CHO 30MeOOH To a fl ask,
tert-butyl(2-fl uoro-5-nmethoxyphenoxy)di nethylsilane (6.00 g, 23 nmol),

Ni V, N, N'wi2epensamet hyl di et hyl enetriam ne (4.87 g, 28 mwowlip2018061919
tetrahydrofuran (48.0 nL) were added, and the resulting m xture was cool ed
to -72C under nitrogen atnosphere. To the solution, n-butyllithium (10.2
m., 28 mol, 2.76 M in hexane) vvas added dropvm' se, 5 and the resulting

m xture was stirred at -56C for .3 hours. To the solution, a solution of

IV, N-di met hjPOPRERFHOXy3: 14pyHmidin-gnybi - |[h25"dttmw&-afﬂmeéhyl(}62émﬂz) was
added, and tbe n'i&ﬁHk#H&%oEl‘y?@ hye vasr Wi ed L) 106as aki®lraidi Ctbg}\’;Pcta gr was

added thereto, and t ayer reaction. sol ution was stl rred erni ght at
r oom t enper aesoletionleprdarethgaconditiens belawdorabiein the eaptinnedusempawed t he
aqueous Iay ne was added to the aqueous |ayer. To the
resul ting m%tgni[rﬁg) ﬁg{}he%tr@g -El(elgl#?c acid was added to adjust the pHto 2,
and tshe resMRh(hgewnnDurtenwakO exbr(achen nFhe: SWIEHIRA%@AN%OMSI{M wi th
wat er and c u SUuk r m xt ure of

t ol uene andmﬁﬁq{é &q?er ﬁas ggeq{) {tfﬁ %rhgt%% {atg 2%@%‘ &ntratl on

resi due, an(ﬂOZhH anip_ﬂa: mg m xture was purified by suspension. The purified
product obt i -ound
(3.16 g) as=&F¢E Shvte R (s,
3H), 6.80- 659QR()¥U4 Qahlﬂn,o[lQ &%dtﬁvlbﬁf&xvc@ﬂfcﬁ&%mﬁ&ﬁﬁﬂﬂvﬂ?}Iﬁﬁ:nvﬁnm{nof)ﬁyanO

Unddfhi 1 og MeAMRSPR b BIdE st aia s thoxy pheby fmeltyt} 3 porlmigin-2-v
2-fl uoro- 3- hmrrquﬁna@&h@wbmaimIay«ée 2(14iRdthe1prb®91 BEret ) _
4- am nobenzonitrile (11. and guani di ne h¥dr ochl ori de (287

ng, 3 mol) (lw)r%arﬁamﬂ ace@é’rg?ré}mml@ttﬂ pHar 4tnirophemyl estes hours.
Tri met hyl si Ljﬁ?@l de (18.1 niL, 130 nmmol) was then added dropw se thereto,

and the res Bl xtaire was stirred at 40C for 22 hours. After 30cooling
the mxture, dndef cpol] t 15C, 3% aqueous sodi um hydrogen carbonat e
solution (87.65 g) v@s added hp.ﬁ)opwi se thereto, and the resulting

(')_
To a mixture of 4-nitrophenyl chloroformate (1.97 g),
15 . 2,2-dimethylbutan-1-0l [CAS No. 1185-33-7] (1 g), and dichloromethane
(30 mL), pyridine (1.58 mL) was added, and the resulting mixture was
stirred at room temperature for 3 days. To the mixture, ethyl acetate and 1
N hydrochloric acid were added. After shaking the resulting mixture, the
organic layer was collected, sequentially washed twice with water and with
20 saturated aqueous sodium chloride solution, and dried over anhydroué
sodium sulfate. The desiccant was filtered off, and the filtrate obtained
was concentrated undér reduced pressure. The residue ;)bt_ained- was
purified by silica gel column chromatography (mixed solvent of
heptane-ethyl acetate) to obtain the captioned compound (2.23 g).
25 "H-NMR (CDCls): & = 0.89 (t, J = 7.6 Hz, 3H), 0.97 (s, 6H), 1.38 (q, J =
7.6 Hz, 2H), 4.02 (s, 2H), 7.38 (d, /= 8.8 Hz, 2H), 8.29 (d, /= 8.8 Hz, 2H)
[0218] (18b) 2,2-dimethylmalonic acid mono-(2,2-dimethylpropyl)ester
O O

H(?)%O/K

86



m xture was stirred for 1 hour under cooling at 10C. The precipitated solid
was filtered and dried to obtain the captioned conpound (27.91 g) as a

whi t e solwo0.2011/145747 1H NVR (400 MHz, CDC13): = 3.76 psrJstdio&obl (d, J
= 6.0 Hz, 1H), 56.27 (d, J- 5.2 Hz, 1H), 6.59-6.63 (m 2H), 6.80 (d, J =
6.8 Hz, 211), 7.49 (d, J = 6.8 Hz, 2H), 9.44 (brs, 1H). [0235] Exanple 30
4-( cyano [2-fluoro-3 -(2-hydroxyethoxy)-5 -nmethoxyphenyl] methyl } amno)b
enzonitrile 10 NC H Undernltrogenat nospher e, am xt ureof 4- { %c ano

(2-fl uoro-3 - hydr dfya Snixteiensk e hybmalamic a¢id anongsbuixlr ester ( 49 g,
5 mml), 2-¢hl orogthangl- 1(;;Img&n<g [@an‘mel )75- 8541@ t{msog deMAPOQ . 9

nmol ), pot aSSI um car bonat e dinethylfo mam de

(7.43 nL) waB sdllchlmem&thamc(lf@r ngle) 5W$cf€ur842 ZAf&)eWa&o?tddeﬁg“@ﬂhe sHfvagr e,
ethyl acet ahﬁd@rndlc\é’aéo%rhn r En&‘d%’gh}ﬁ%uﬁtﬂ? Fﬁﬂf{dré’ n erthMrF d agltd {o%ﬁi 0%

resulting mXture was ex facted e organi c layer was was ed Wi
sal i Je, andterthperatoadentr éa)@d UMBIME aediveddr prees sdded to tihnekture, andide

Progc o S EARAETSS SRR Rl S e OB By S 0
4.55 (d, J waghé&d Kzith IWhter Jand2s4tdratdd ;aqie@duiizpdiiid ) ghl6ri 62 -0l @d¢nn aRd 4) ,
252- (- by anSpRBNRATR ool R petE pPse ey e Aseiiergy Vs BIRS pifeny
| ] t hi oacet aghdehe filtrate obtained was concentrated under reduced pressure. The
10 residue obtained was purified by silica gel column chromatography (mixed
solvent of heptane-ethyl acetate) to obtain 2,2-dimethylmalonic acid ¢-butyl
ester(2,2-dimethylpropyl)ester (12 g).
To a solution of the obtained 2,2-dimethylmalonic acid ¢-butyl ester
(2,2—dimethy1propy1)éster (12 g) in dichloromethane (100 mL), TFA (20
15 mL) was added, and the resulting mixture was stirred at room temperature
for 3 hours. Ethyl acetate and water were added to the mixture. After
shaking the resulting mixture, the organic layer was collected, sequentially
washed with water and saturated aqueous sodium chloride solution, and
dried over anhydrous magnesium sulfate. The desiccant was filtered off,
20 and toluene was added to the filtrate obtained, after which the resulting
mixture was concentrated under reduced pressure to obtain the captioned
compound (8.7 g).
'"H-NMR (CD30D): & = 0.94 (s, 9H), 1.41 (s, 6H), 3.81 (s, 2H)
S [0219] (18¢) S
25 N—[l-amino-l-[4-({(5-chloromethoxy-l-pyrimidin-2-y1-1H-[1,2,4]tri.azcr)1-?-a.- 7
y1)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}amino)phenyl]

methylidene]benzamide

N”W

N’N /\CI

NH2 ~o o/\/OH

To a mixture of dichloromethane (20 mL), THF (20 mL), and water
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Thecr udepr oduct of

4- ({cyano[ 2-fl uor o- 3- ( 2- hydr oxyet hoxy) - 5- net hoxyphenyl ] net hyl} am no) b
enzoni t riwe 202/14574g) obtai ned i n Exanpl e 30 was di ssol vedTijn2011/061919
tetrahydrofuran (4.26 ni) and nethanol (4.26 nL), and 20% aqueous ammDni um
sul fide solution (8.54 nL, 25 mml) was added dropw se thereto at room
tenperature, and the resulting mxture was stirred at the 5 sane
tenperature. After conpletion of the reaction, water (4.26 nlL) was added
dropwi se to e reaction mxture, and the resulting m xture was Blrred at

the same t eRpErahins: lf-@lr {2 haers. (2 %r&[ﬁﬁh@k)})aﬁ ?Hetﬁ@k&ﬂaéﬂ%ﬂ {3-bkered.

The filtrate obtai ned was sequenti al er’‘and tert - butyl

Taehyl 61 hep: Laramaiea o Salaydior he et ewati-S sty Bmisy gy an a

r02- 407 ( IpgpgtiaqigpbiBabale_ V?gm@é@oi&?) o8P oy Sy Hasohly
6. 60-56. 64 ( marbbipte 6033 nEE)7 3ndnet@bitylZmir®nivm hy:dnegenrmfamx;mz’ 152) (d, J =

9.2 e, 200w 96 S B e ek PeSendine TR RAALS. foc, % 1T uoro

- (2- hydr oxyet oxybenza
Under nitr ogenatumsqfhehle;cmeb&tymrcéﬂérozuffhtm(bIB -thy)dnod ydiShived meshdnengal dehyde

(17.01 g, 10 1) chlor n (8,.72 sodlun1|od|de

(19.49 ¢ 15 F)dddﬁgt %’n 6?‘?“’@%5 6‘"‘1 e rﬁ?%ﬂ%‘i’g

/v N- diznreth lhyvlaEOﬁEﬂiéﬂ dﬁ.r(eeﬁigma)t m Stbtnlrpléﬁﬁuﬁ% 1D£)cﬂila‘>ﬂrméth2fge f(gurmL)gf t erI y,
-C 4 mL sodj um i odj 10. 4 70 mmo

pot 25|un1c§&ﬂ?ﬁg$ k@ 83 Waﬁ@ éﬁbnqg 4d¢i d% Wiga e the17 i)

were added 2&ultn@s Qﬁﬁc,tu@nd,/a% h&)(ﬂ@& Ldgtahxﬂgomw°w Ca s “&ﬁw reehigturkhef sane

tenperature for 4.25 hours nlxture -chl oroet hanol (2.01 m., 30

mol ), sodi GMW%PHE/I(QINBG’SQ‘“%% (Rrd| ) apfefl prPlé)%‘i’fGﬁﬂ@ﬁFb@nd{lE (3315 g, 30

nmol ) were ﬂ&lﬂj@djdrdii‘qsé hﬁefe?@ Wlﬂi Qﬁrrm%tdﬁﬂeth\é@%sﬁltthfg; fidx@te WRGHLd 7
hours, after whi ch 2-chl oroet hanol was added thereto,

and the 30 peemightngt Feom uteanraaiuse.i r Ethyl acetaie (SQRemidngnst satere (KO} 2. 5
hours. AftehLJOleefe“&ia}e'aeto”E‘hétrH{ reSLRY kh@c&hAife %th%t»@%s H%}e ken2dfled to the

reacti on m xt resultin m xture V\B.S extracte or an|c
layer was whdtfethewrganigalager wasl cobectedt r &thyl anetate (Banﬂe)e@ianﬂéEsL&(b to

obtain a cr Hﬁ?) REQIM A0V 43uBGud 1 ef 20 BREL SRR MM utel frad hePS 2

red- brown so
again, after which the organic layer was collected. The combined organic

layers were dried over anhydrous magnesium sulfate. The mixture was

20 filtered, and the filtrate obtained was concentrated under reduced pressure.
The residue obtained was purified by NAM silica gel column
chromatography (mixed solvent of heptane-ethyl acetate) to obtain the
captioned compound (340 mg). |

o '"H-NMR (CD30D): & = 3.73 (s, 3H), 3.88 (t, J =5.0 Hz, 2H) 4.09 (t, J =

25 5.0 Hz, 2H), 6.14 (s, 1H) 623(dJ—68Hz lH) 629(d J = 6.8 Hz,
1H), 6.62 (dd, J = 3.6, 8.3 Hz, 1H), 6.78 (dd, J = 3.6, 5.1 Hz, 1H), 6.85 (d,
J=8.7Hz, 2H), 7.44 (t, J = 7.6 Hz, 2H), 7.50 (t, J = 4.7 Hz, 1H), 7.51 (t, J
=17.6 Hz, 1H), 7.97 (d, J = 8.7 Hz, 2H), 8.25 (d, J = 7.6 Hz, 2H), 8.88 (d, J
= 4.7 Hz, 2H)

30 [0220] (184d) 2,2-dimethylmalonic acid
5-{(4-{amino[benzoylimino]methyl} phenylamino)-[2-fluoro-3-(2-hydroxye
thoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-ylo
xymethyl ester 2,2-dimethylpropyl ester
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11-1-NWR (400 MHz, CDC13): 8 = 2.17 (t, J = 6.4 Hz, 1H), 3.82 (s, 3H),
53.98-4.04 (m 2H), 4.14-4.17 (m 2H), 6.78-6.82 (m 1H), 6.85-6.89 (m
1H) 10. 3§0(2811/1kH47 [ 0238] Exanpl e 33 2-(4-cyanophenyl aairne)ei2esip®d fl uoro
- (2- hydr oxyet hoxy) -5 -net hoxypheny |]thioacetamde 10 NC OH
Under nitrogen atnosphere, to a solution of the crude product containing
2-fluoro-3-(2-hydroxyet hoxy) - 5- net hoxybenzal dehyde (16.68 g, 77.9 mol),
4- am nobenzonitrile (9.20 g, 77. 9 nnDI) and guani di ne hydrochl oride (372
mg, 3.9 mml) in nethanol {132 g i met hyl si |yl cyani de (12.09 g,
116.9 mol ) was added at robﬁ‘teypgf%tu e, and the resulting m xture was
stirred at 40C for 19 hoqu>\§fPer cooling the m xture, tetrahydrofuran
(132 nL) wa ded oNnder wat er cool ing, and 20% aqueous amoni um
sul fide sol NgiggBT s added dropwi se to the resulting m xture,
after which theoresul t] O.noxture was stirred at roomtenperature. After
conpletion of the readtion, ethyl acetate and 5% saline were added to the
reaction m xture, ,and the resulting WIXHH{? was extracted. The orgaglc
| ayer was washed wth 5% saline and then doficent rat ed under reduce
pressure. MA-hbaaling104-({(5 -ovdsradethdxyd -phunm dmi- 2yd- 1B &j2neldriazoid3t he

resultin t was ,2 on centrated und C pr.essure.

et hanol ¢ 100 TS RS TN St R Boat PR iR ety BT
m;étéﬂre wa?] ncahymérree]ngdzamdgr r@glwﬁd ﬁng,SlSUI’EZ -dipidayianal 4i20 m—a)CI%VaS

a e to the resi e..obt al ne an t he esu S stirre

e aht | g e R IBr ey nterl o B eanbas ibidh (6 $h polisEiTaNg
dried to obmufbgéﬁecasesmw@nsdn%p rmquDMA 280 ﬁ&p%agstlareﬂadtesmw gire7 sol i d.
111- NMR (400 Mz DI\/SOdG? 73 (m 5H), 4.02-4.07 (m 2H), 4.90

(t, J = 5.60aprs.1Hpftes caalipg thg mlxsur@ wromtem@e%u@ eahyInpeetplp, Was 68- 6. 73

(m 3H, 7. Jaﬁdédj théret@ Qn&"zthe %ultﬁléﬁnﬁﬁxre%asg séqtitntiadly) wahed tWREes. 1H),
9.94 (brs, 1H). [0239]

52- (4L cyanopvﬁélnwatw #) Mzth[ Qatflm@d 848equs. $pdnmxHPHER Pl Wiamtanedxgpedny|
] thioaceti mJaf 8niFdBYS nBh8Eium sulfate. The desiccant was filtered off, and the

filtrate obtained was concentrated under reduced pressure. The residue

obtained was purified by NAM silica gel column chromatography (mixed

solvent of methanol-ethyl acetate) to obtain the captioned compound (500
15 mg).

'"H-NMR (CD30D): & = 0.70 (s, 9H), 1.36 (s, 3H), 1.37 (s, 3H), 3.55 (d, J =

10.4 Hz, 1H), 3.59 (d, J = 10.4 Hz, 1H), 3.73 (s, 3H), 3.85-3.93 (m, 2H),

4.05-4.12 (m, 2H), 6.10 (s, 1H), 6.15 (d, J = 6.0 Hz, 1H), 6.16 (d, J = 6.0

Hz, 1H), 6.61 (dd, J= 2.8, 6.8 Hz, 1H), 6.76 (dd, J = 2.8, 4.4 Hz, 1H), 6.84

20 ~ (d, J = 8.8 Hz, 2H), 7.40-7.53 (m, 4H), 7.98 (d, J = 8.8 Hz, 2H), 8.22-8.28
(m, 2H), 8.87 (d, J = 4.8 Hz, 2H)
[0221] (18e) 2,2-dimethylmalonic acid

5-{(4-carbamimidoylphenylamino)-[2-fluoro-3-(2-hydroxyethoxy)-5-metho
xyphenyl|methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-yloxymethyl ester
25 2,2-dimethylpropyl ester acetate ’
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Toasuspensi onof 2-(4-cyanophenyl am no) - 2-

[ 2-fl uoro- 3- ( 2- hydr oxyet hoxy) - 5- met hoxypheny 10 |]thi oacetam de (100 g, 267
mmol ) i n woebomissTarl e (600 L), under water cooling, tripcelR10BQOIUM
tetrafl uoroborate (39.5 g, 267 mvl) was added over 20 mi nutes, and the
resulting mxture was stirred at roomtenperature for 0.5 hours. To the

sol ution, under water cool i ng, manganese di oxide (139 g, 1.602 nmol) was

added over 10 mi nutes, the resulting mxture 15 was stirred at room
tenperature for 1 hour N ue e° ) was added to the reaction m xture,
and the resulfting nlxtur Per d, after which the resulting filter
cake was wa eu MﬁthHet t te. The filtrate obtained and a washing -

sol ution were he resulting m xture was sequentially washed
W th saturatedN edlun1hydrogen 20car bonat e sol uti on, water, - and
saturated saliney, manhydrous magnesi um sul f at e, and t hen

filtered. The fi Itrate o} tal ned was concentrated under reduced pressure to
obtain a crude prgguct qf th |oned onp Qi product, 1H NWVR
(400 MHz, CDC13): qg = 2%35 a?ﬂ&ggfo (s, fc O‘gagﬂﬁ’(&tﬁﬁ&ﬂ!}%%S 3.35%d 3793
(m 2H), 4. 65{(@1‘7{alﬂlnu[lﬁenzobﬁlhmlﬁd]h)ethﬁl}(ibheﬁylhﬁu(m) -[24f)uor6-348-hybfoxye 1H),
6.84 (d, J 3 7 15 [ 0240]
Exanpl e 35 Ta,ﬁyg pgag%?wphga{' ?11)(15'](24p|§?1m151n 9 )gleHJ[l 2 g]trlalz_tl 3- yl_%
cyandpheny| kyined)yl2esvet Dxdnnaethgpropni Bste?- (GBO hyih'ilahlﬁam)éﬂﬁtnhl (4 mL),

¥3LS(2)| L![ :Jghg?? hceéelaégégggga%)égd%tegygnf She resu t1n mu?t?lree rwas stirred at 40°C

2-'(4- cyanophieny! hdtire0) The [@idthttofars cdndehttdfedxiad d10edlicSd FRERaxy PARNY
]t hi oaceti m dat e gg@ %tmiester obtai.ned in Exanple 34 in _ethyl acetate (100

5 nL), tol éndet 1yed) |%auﬁyﬁeﬂebﬁy¥w@rﬂeorp@ﬁ& rakiea (&1, golymn 801
ol ) and 2cﬂro@n@c@%§dp‘1¥yn fx%a?’sdﬂéentggﬁ abBRnltr ey AddedntARthd e Fespl ting

m xture was stirred at 8 C overnight. After coollng the m xture, ethyl
acetl® e andaqeti¢ #5id) b AP@In theeantionsd comnpsadt(@3PHee) eact i on ni xture, and

the resul tingxfgg was extract edy HTig, QhPRMI6nicAYEr Was acid
5-{(4-{amino[2,2-dimethylbutoxycarbonylimino]methyl}phenylamino)-[2-f
luoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H
-[1,2 4]tr1azol 3- yloxymethyl ester 2,2-dimethylpropyl ester

e &w

To a  mixture of 2,2- dlmethylmalomc ac1d

15

5 {(4 carbamlmldoylphenylamlno) [2-fluoro-3-(2-hydroxyethoxy)-5-metho
xyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-yloxymethyl ester
2,2-dimethylpropyl ester acetate (270 mg), carbonic acid 2,2-dimethylbutyl
20 ester 4-nitrophenyl ester (141 mg), and THF (10 mL), triethylamine (0.17
mL) was added, and the resulting mixture was stirred at room temperature
for 26 hours. Acetic acid (0.3 mL) was added to the reaction solution, and
the resulting mixture was concentrated under reduced pressure. The
residue obtained was purified by NAM silica gel column chromatography

25 (mixed solvent of methanol-ethyl acetate) to obtain the captioned
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10 sequentially washed with saturated aqueous sodi um hydrogen carbonate
solution and saturated saline, dried over anhydrous magnesi um sul fate, and
then filtwoediyiiba7filtrate obtained was passed throughratspiiicesigel pad
and then concentrated under reduced pressure to obtain a crude product of
the captioned conpound (119.4 g) as an oily product. 151H NVR (400 Mz,
CDC13): = 2.34 and 2.48 (s, 3H), 3.59-3.84 (m 9H), 4.15 and 4.25 (d, J=
4.8 Hz, 2H), 4.44 and 4.51 (d, J= 4. 8 Hz, 2H), 6.18 and 6.98 (dd, J= 3.2,
4.4 Hz, 111)101136’092 and 6.71 (dd, J = 3.2, 6.8 Hz, 1H), 6.82 and 7.08 (d, J=
8.8 Hz, 2H) [p72H0( ﬁ@d 7.61 (dgyJ = 8.8 FB,Q-&’iHiethh%ﬁéLicExarml e 36cid

20Car boni caC| d 2- o )

-[ (4- cyanopRety)i( fpmym(oﬁ Bxdimethylbutaxgicarponylinging] mhﬁgydj}nhenmlaqlmoz 4]
-triazol -3 1yl [z R ~R-4T thyl
ester ngﬁnﬁ%{% Li gly ag#«g}é (E:}H} %ﬁ{cfgﬁct%gﬁ ﬂrﬁtﬁgﬁ §%’?§“ggu’a
13-[ B (4- cyathHehQ]tirimiqu}-}QomhthGatrebdn%FIdnmeﬁrylmowt hstbsul fanyl eth
y1] - 2-f | uor o- 5- net hoxyphenoxy thyI ester net hyl ester (37 g, 73.4 mol),
toluene (740 L), pyrimdin-2% ydr (8.08 g, 73.4 mmol ), and
triethylamne (12.3 niL, 88. 2N N% heated at 50C for 10 m nutes under
stirring, gradually heat e t d heated at 110C for 4 hours under
stirring . The mxtur s Jgr duaIIy cooled to roomtenperature, 5and then
the precipit NS er and dried to obtain the capti oned conpound
(23.89 g) as a pal% ¥el | ewpoyderct 1H NVR (400 MHz, CDC13): 8 = 3.68 (s,
3H), 3.80 (s, 3H), 4.15 (t, J= 4.4 Hz, 2H), 4.43 (t, J= 4.4 Hz, 2H), 6.29
(t, J= 3.2 Hz, 1HUsn§g @‘UN{H@HIRRISO?A 2606 dddumbH)p, 2—@11§§t1{yqjmall)mc 8ac{JdHZ
2H), 7.26 (t 53 (d, J = 108.4 Hz, 2H), J =4.8
Hz, 2H), §3{((4b{a§n1n9[.32 qmbylbmpgaqgryhmmo]methyi}phenylamlno) 2-

luoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H

10 -[1,2,4]triazol-3-yloxymethyl ester 2,2-dimethylpropyl ester was separated
(optical resolution) under the conditions below to obtain a crudely purified
product of the captioned compound in the latter fraction.

HPLC retention time; 13 min (column name: SUMICHIRAL OA-2500, 30
mmeo X 25 cm, mobile phase: methanol, elution rate: 20 mL/min)

15 The crudely purified product obtained was purified again using
SUMICHIRAL OA-2500S column (30 mme x 25 cm, mobile phase:

methanol, elution rate: 20 mL/min) to obtain the captioned compound

(88.80 mg).
'H-NMR (CD3;0D): & = 0.74 (s, 9H), 0.87 (t, J = 7.6 Hz, 3H), 0.93 (s, 6H),
20 ~ 1.32-1.43 (m, 8H), 3.55 (d, J = 10.4 Hz, 1H), 3.59 (d, J = 10.4 Hz, 1H),

3.71 (s, 3H), 3.83 (s 2H), 385 3.91 (m 2H), 4.05-4.11 (m 2H) 6.06 (s,
1H), 6.14 (d, J = 6.0 Hz, 1H), 6.15 (d, J = 6.0 Hz, 1H), 6.59 (dd, J = 2.8,
6.8 Hz, 1H), 6.74 (dd, J = 2.8, 4.8 Hz, 1H), 6.79 (d, J = 8.8 Hz, 2H), 7.48
(t, J=4.8 Hz, 1H), 7.70 (d, J = 8.8 Hz, 2H), 8.86 (d, J = 4.8 Hz, 2H)

25 [0224] Example 19
3-methoxymethoxy-2,2-dimethylpropionic acid

5-{(R)-[4-(amino[benzoylimino]methyl)phenylamino]-[2-fluoro-3-(2-hydro

xyethoxy)-5-methoxyphenvylimethyl}-2-pyrimidin-2-vi-2 H-[1.2.41triazol-3-

yvloxymethyl ester hydrochloride
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Car boni caci d 2- {3-

[ (4- cyanophenyl am no) - (5-oxo-1-pyrimdin-2-yl1-4,5-di h_ydro-1H [1,2, 4]
-triazol -Bo29iymetshy11l- 2-f |l uoro-5 - met hoxyphenoxy} et hylpcegeaninabiy|

15est er NC alr” Toam xtureofcarbonicacid 2- {3-

[ (4-cyanophenylim no)-(5-o0x0- 1 -pyrimdin-2-y1-4,5-dihydro-1H [1, 2,

4] -triazol -3 -yl)nethyl] -2-fluoro-5 -nethoxyphenoxy} ethyl ester nethyl 20
ester (2.0 g,3.75 mmol ), 2-nethyl pyridine borane [ CAS No. 3999-38-0] (0.802
ng, 7.5 mol), nethanol (Q{ﬁg), and wayer (6 nlL), acetic acid (6 nL) was
added dropw se, wand the resabti y’xPure was stirred at room tenperature
for 24 hours. The reacpi oaNsQ | n was filtered and washed with

t et r ahydr of n (6 N ’hé Col i d obtained was dried under air flow 25to0
obtain a cr KO ;he captioned conpound (2.02 g) as a white solid.
1H NVR (400 MHz} o 0371(5 6H), 4.25-4.35 (m 2H) 4.40-4.50
(m 2H), 589(d J—°760r|z 6.60-6.68 (m 1H), 6.72- 85(m3H)

L3 58 il S ool A% B e
[ 2-fl uoro- 35(é{RI)-}{dF((anyﬂb[ﬂmny()yl&nnﬁi]ht@thjdh}ﬁf@t)ﬁblli(tﬁﬂﬂ»}leﬂpqnu—Bn(mhyd&‘o
-yl-4,5-di h¥ t(ﬁoxlﬁ1 L métﬂoxyp &fy Hmet % ))/rlnlrl%pn%klpa%fﬂbt ]J(rlazol 3--
5 yloxymethyl ester (Example 1f, 300 mg), TBME (4 mL), toluene (4 mL),
and isopropyl alcohol (2 mL), 4 N hydrogen chloride-ethyl acetate solution
(0.098 mL) was slowly added, and the resulting mixture was stirred at room
temperature for 5 minutes. The solvent in the reaction solution was
distilled off under reduced pressure to obtain the captioned compound (333
10 mg).
'"H-NMR (CD;OD): & = 1.10 (s, 6H), 3.15 (s, 3H), 3.40 (s, 2H), 3.72 (s,
3H), 3.89 (t, J = 4.8 Hz, 2H), 4.09 (t, J = 4.8 Hz, 2H), 4.32 (d, J = 6.6 Hz,
1H), 4.34 (d, J = 6.6 Hz, 1H), 6.11 (d, J = 5.6 Hz, 1H), 6.14 (s, 1H), 6.15
(d, J = 5.6 Hz, 1H), 6.63 (dd, J = 2.8, 7.0 Hz, 1H), 6.73 (dd, J = 2.8, 4.4
15 Hz, 1H), 6.94 (d, J = 9.0 Hz, 2H), 7.49 (t, /= 4.8 Hz, 1H), 7.55 (t, J= 7.6
Hz, 2H), 7.67 (t, J = 7.6 Hz, 1H), 7.83 (d, J = 9.0 Hz, 2H), 8.09 (d, /= 7.6
Hz, 2H), 8.87 (d, J = 4.8 Hz, 2H)
[0225] Example 20
3-methoxy-2,2-dimethylpropionic acid
20 5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidiﬁ;2;vl-2

H-[1.2.4]triazol-3-yloxymethyvl ester methanesulfonate

%ﬁ? ﬁrﬁ§
OH N 0

N-N —~ -
N p-070 o)
N
Jon I 20

O NH; 4 O/\/OY
0

At room temperature, 3-methoxy-2,2-dimethylpropionic acid

25 5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
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NNH NNC To a m xture of the crude product of carbonic acid

2-13- [(4-cyanophenyl am no) - (5- oxo-1-pyri mdin-2-y1-4,5-di hydro-1H41, 2, 4]

-triazol -Wo29iymetahyl | -2-fluoro-5 - et hoxyphenoxy} et hylcTastaosaminyl

ester (2.02 g), nethanol (6 nmL), tetrahydrofuran (6 nmL), and water (2.3 10
m.), 5 N aqueous sodi um hydroxi de solution (3.71 nL, 18.6 mmol)  was added.

Met hanol (2 mi), tetrahydrofuran (2 mi), and water (2 nmL) were added to the

reaction solution, and the resulti ng m xture was stirred at room
t enper at ur e Y@lyloxyemshenylinmnodmethivgphenylppane)meshyd-2-ayumidiny 2wl added to

the reacti O'HfPbLK]'tx%hol%“91&x§rﬁ1€tﬁ?l“é§té1”@i§d§ﬁl‘érﬁ ‘5@%@2 Was&flsdoted th 15

m nutes, after wat ef wi se thereto, and the
resul ting mekilragetade (Smlps éndatsql'éicm pémsshanagp Oflmaqdcﬂa@O%mL) in

t at I f t - butyl
methy| et hor 100 Aspie3ps mtFAAR ARRABRDRAA RN Fncl RellhingRiEt 000
the dapti onemscyirpel nge(night st g)oragempmtue samldl ﬂle Qm:immwu (SDNBOvdS) : 8 =
5 eacd, o -ty Pupfibic Sgasadt Wos ofphed BB ot piediary TRMED
4.8 Hz, 11l1lpanddrizd. (dhelcapti®n8d ldompdihd (48 G3g) das dbtminedd Hz, 1H), 8.81 (d,

i T o, SSME RIS G P SRR ol TS, 5, G000 TS D2 9252

¥1:4,5 - di BY[ Q:TH( BR) 41501(sn30D); 3.1/ (3 @HY3 barGsnarhpramiiad e, NN
N Aﬁ)”Spe”S LB YN GACh) 468 (s, 2H), 4.98 (s, 1H), 5.07 (s, 1H), 6.04 (s,

2H), 6.06 (d, J = 3.2 Hz, 1H), 6.68 (dd, J = 2.4, 4.4 Hz, 1H), 6.72 (dd, J =

2.4, 6.4 Hz, 1H), 6.87 (d, J = 9.2 Hz, 2H), 7.59 (1, J = 4.4 Hz, 1H), 7.65 (d,

J =9.2 Hz, 2H), 7.82 (d, J = 7.6 Hz, 1H), 8.92 (d, J = 5.2 Hz, 2H), 10.06

(br.s, 1H), 10.70 (br.s, 1H), 11.97 (br.s, 1H)

15 [0226] Example 21 |
4-pyridinecarboxylic acid

2-(3-{(R)-(4- {amino[benzoylimino]methvl}phenvlamino)-[5-(3 -methoxy-2,

2-dimethylpropionvloxymethoxy)-1-pyrimidin-2-yl-1H-{1.2.4]triazol-3-vyl]

methvyl}-2-fluoro-5-methoxyphenoxy)ethyl ester hydrochloride

)
>\
NH2 \
20
To a mixture ‘of 4-pyridinecarboxylic acid

2-(3-{(R)-(4-{amino[benzoylimino|methyl} phenylamino)-[5-(3-methoxy-2,
2-dimethylpropionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester (Example 4d, 208 mg),
25 dichloromethane (3 mL), and TBME (6 mL), 0.4 M hydrogen chloride-ethyl
acetate solution (0.62 mL) was added dropwise at room temperature.
TBME (6 mL) was added to the resulting mixture, and after stirring the
resulting mixture for 10 minutes, the mixture was sonicated for 2 minutes.

The precipitates were recovered by filtration, washed twice with TBME (5
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2- {3- [(4-cyanophenylim no)-(5-0x0-1 -pyrimdin-2-yl1-4,5-di hydro-1H41, 2,

4] -triazol-3 -yl)nmethyl] -2-fluoro-5 -nmethoxyphenoxy} ethyl ester nethyl
ester (25v02011/4374%1 nmol ) and net hanol (90 ni) was cool edTwe20kb05191% Sodi um
cyanobor ohydride (5.45 g, 87 mmol) was added thereto, and was rinsed with
met hanol (10 nL). Acetic acid (21.5 nmL, 375 mmvl) was added dropw se
thereto, and the resulting mxture was stirred at roomtenperature for 28
hours. The m xture was cooled in an ice-water_ bath, and tetrahydrofuran
(100 ni) andle:nd dege otrdes orrdurch parsree £be wapganed compopndy (1955 mol )
were added thareioebid{ded stirring the resulting mxture for 18 hours, the
m xture was,cooled to 15C or bel ow, and acetic aci 1.410 m)l) was

added t her et B:N¥R (6O Wo):  Tdnl Dis.ahbd. - 14 (8.eHd).ct %t(é;l 31(123 B3y, d= t he

captioned c eq ab 4 £ 05 was
adged dropvvlggg to?ﬂﬁ]\ﬂ§3a4§r9 94H9”11t1§”§3%%§“%ﬁ) @@ (igﬁitgedrggéu ) ng

m xt ¥re was4stli ¢ty ¢ &0 He, 2Hp, gQ9E(ShbHD,S6 19Hd, d s pSnHizohHph6.28 r(dewas
filt d h 25 d at 40C
i1 tered ang c?"’glr% 8% g dtdbf]a| 06"3%? }?8?5déoundf%) 434091 at

under reducét essut e’ t he captiofied ¢ 21.1 as’a white
solid. 1H NWS(@DCYM&Q H2\/B8)d8)28 @n,=11), 7D5()S(t, BH)7.5 Mz 2H)A T, 61J(t J& 2, 5.

o he e s G345 A el PR Gl o i g2,
e, "% tid, 291)~8 89QdHL ~ zsi)Hznms (78 (d, F=%.9HZ 2HH) , 8.81 (dd, J

1H),
12.2 [ 0245] Exanple 40 254- {F[2-fluoro-3
(2 1r9ydroxy£9% J15—9—9§%1§—20xyphenyl] (5 -oxo-1 -pyrinidin-2

-y1-4, 5-di hycquldhh‘ééargoﬂhérl azol -3-ylt)Ynmethyllam no } benzani di ngcid
hydr ochl ori de o Asu pensi onof . . ]

I oo« N

304-1[[2-f| &8 ~ PRI 490 5 F42m di n- 2
-y1-4, 5-di hﬁddﬁrell'f%%r@plf}hvlfo&'yﬁ?e@lﬁo)af)ﬁ b@rﬁfnhmd @mlnpz}m@rzzmhhﬁml @-y(lﬁ 12 g,
97.6% purity, 5 mol) and net hanol (15 rrL) Was cool ed to 5Cor bel ow
Acetyl chlo vl s fhworo-Simephaxyphae il esteg aeetharesulonateand t he

resulting m xture was stlrr at 10C or belowfor 18.5 hours. To the 5
m xt ure obtai ned, nethanol ™ s added, and the resulting m xture was
stirred for 1 hour or norg-N ThesMxture was concentrated at 10C or bel ow

under reduc ess eN 3 Qrther subjected to azeotropic distillation
twice with oI
to dissol ve the Y: @

). The nethan@l (15 nL) was added to the residue
the pesfil §i Wy im xture was 10 cooled to 10C or
bel ow. Ammoni unt chiorpda (8705 4.5 mmol) followed by a solution of
tri dfhyl anine (14.6 nL, 105 mml) in nmethanol (15 nL) was added thereto at
20C or bel ow. TheTbesul tai ng mixtturee wasofsti r reedyritlinmeoarhoxghiper at el for 18
hours, and C Iorl aC|d S add d th at ,20C ,or bel ow,
and t he reséf(g E(dsn@ {] @gh 1Pf’ﬁ%ﬂth§ gr[gt(grlgetl%’?(yl hour s
?rl mor ed Af gedlnmmloyblpﬂgnbﬂylbﬂszﬁmghd)@i)ﬁwpytlhﬁdﬁusmnﬁﬂqm m}tﬁaﬂ%&%]s ol
iltered and se a e th water t - but nmet hy
ether (10 nnethyy é‘?-ifcs’ior%r%w SoaheaS eI <siE 4B arider %r&eéedﬁﬁ?eessure
to gptain tbynq%)p QHIEBIM@(H)ﬁiLTQ)da(rﬂlx?uﬁ)ofaﬁleﬂudﬂebﬁl%lﬁ@dcih g@@lbﬂl}i&@

CD30D 8— 4.8 Hz, 214), 4:11 (t, J=
( ): dlchloromethane (1 mIE) was added dropw1se) at room temperature.

TBME (6 mL) was added to the resulting mixture, and after stirring the
resulting mixture for 10 minutes, the mixture was sonicated for 2 minutes.
The precipitates were recovered by ﬁltrétion, washed twice with TBME (5
- 25 mL), and dried under reduced pressure. The captioned compound (206
mg) was obtained.
"H-NMR (CDCl3): & = 1.13 (s, 3H), 1.14 (s, 3H), 2.31 (s, 3H), 3.18 (s, 3H),
3.33 (d, J=9.4 Hz, 1H), 3.34 (d, J = 9.4 Hz, 1H), 3.59 (s, 3H), 4.31 (t, J =
5.1 Hz, 2H), 4.70 (t, J = 5.1 Hz, 2H), 6.07 (d, J = 5.5 Hz, 1H), 6.08 (s, 1H),
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4.8 Hz, 2H), 6.01 (s, 1H), 6.60-6.64 (m 1H), 6.66-6.72 (m 111), 6.87 (d,
J =8.8 Hz, 2H), 7.37 (t, J=5.2 Hz, 1H), 7.63 (d, J = 8.8 Hz, 2H), 8.79
(d, J = 550 2bm/148Hy. [ 0246] Exanple 41 PCT/JP2011/061919
254-{1(R) 42-f | uor o- 3- ( 2- hydr oxyet hoxy) - 5- net hoxyphenyl j (5- oxo- 1- pyri m di
n-2-yl-4,5-di hydro-1 H 1, 2, 4 triazol - 3- yI)rrethyI]am no} benzam di ne

(R) - net hoxyphenyl acetate Asuspen5| onof { [[2 fI uoro 3

- (2- hydroxyet hoxy)-5 - thox‘ﬁ g - pyr

-y1- 4, 5-di heto(@H T, 24zt } Q éd94 yrfe@r?ylfﬁm d&lbéa%‘b.w@wﬁé2 8,

hydr ochl or i dey b, 7319 6. PH{A LY —98% HB; 2proloh @Rd, TEShANG) o J3L 48 has
heated to 60C to bri‘ng into sol ution. rlet am ne nmol )

was added tH(Hr)eﬁd’rgaﬁ ac/- 3aH@ QHé Véé)uﬂtIJng7+31 H?uiH)v@&s@s r]reé 8 HrZ 15
m nut es or n t ; hoxy | acetic
acid (2.73 g ggjogmtge_g éce igcbg'c(iqfd (4.7315@%{%%?@3@6% ?gfgl%f ng the

same S nto s@lH)thM (dTH€ éc& Hej 8H) obt ai ned was allowed to cool to 35C, and a
seed crystal t Lened 10 conpound was added thereto, and the

resul ting m[o?i Ii.&aﬁl bgred at roomtenperature for 20 hours and at 0C
for 3 hours3- ﬁlaﬂwx&slllztdmmtbﬂlpr@blm filtered, sequentially washemidv th

et hanol (13 ) | | I g at room
terrperature Gnte P eatieet 2 : d (2.1 )
as a white &Mllsdoxﬁ&arb’oﬁWﬂn(rﬁ]’ﬁQﬂ)vl}phéhyﬂ5m€1$0)nﬁdthyl]& 53r1f1ﬁd1n32*)y1 B.89 (t,
J= 4.4 H, 1 ( = 4.4 2H), . 4. 56 1H), 6.00 (s, 1H),

6. 60-%. 64 (L4 § €' 8.8 Hz, 2H), 7.22-7.32
(m 3H) 7.35 (t, = 4.8 Hz %@; 7. 47 (dd J=1.6, 7.6 Hz, 2H), 7.63 (dd,
J= 2.0, 7.2 He, H? 878(dN4q 4.8 Hz, 2H). 20[0247] Exanple 42 4- {
[(R - [2-fluoro-§C (2- hydroxM et hoxy) - 5- rrethoxyphenyl] (5 -oxo0-1 -pyrimdi

n-2-y1-4,5 -di hydro-1H f1, 2, Ho T <3 -yl )methyl] am no benzam di ne
hydrochl ori dﬂvN Ni " N

\n/ F

O NH; ~o O/\/O\n/

(o)

To a mixture of 3-methoxy-2,2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2

15 H-[1,2,4]triazol-3-yloxymethyl ester (Example 6f, 20 mg) and toluene (4
mL), under stirring at room temperature, a dilution (0.2 mL) prepared by
adding 4 M hydrogen chloride-ethyl acetate solution (0.32 mL) to ethyl
acetate (10 mL) was added dfopwise. The solvent in the mixture was
distilled off under reduced pressure to obtain the captioned compound (20

2 mg),‘ e T 2
"H-NMR (dg-DMSO): & = 1.007 (s, 3H), 1.010 (s, 3H), 1.76 (s, 3H), 2.04 (s,
3H), 2.99 (s, 3H), 3.19 (s, 2H), 3.71 (s; 3H), 4.21-4.29 (m, 2H), 4.31-4.38
(m, 2H), 4.65 (br.s, 2H), 4.98 (s, 1H), 5.06 (s, 1H), 6.05 (s, 3H), 6.68-6.78
(m, 2H), 6.86 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 4.8 Hz, 1H), 7.68 (d, J = 8.0
25 Hz, 2H), 8.94 (d, /= 4.8 Hz, 2H)
Mass spectrum (ESI) m/z: 779 (M+H)"

[0229] Example 24
3-methoxy-2.2-dimethvlpropionic acid
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NN H2N NH Me00 OH 25Toam xtureof 4- { [(R)- [2-fluoro-3

- (2- hydr oxyet hoxy) -5 - net hoxyphenyl] (5 -oxo- 1 -pyrimdi

n-2-yl- 4, wedohydsms1H 1, 2, 4-tri azol -3-yl)nethyl] am no} poenpzumi/dé e

(R) - met hoxyphenyl acetate (20 g, 30.2 mmol ), nethanol (200 nli), and et hanol
(400 nL), 5 N hydrochloric acid (20 nL, 100 mmol) was added to 30di ssol ve
the sane. A seed crystal of the captioned conpound was added to the
reaction sol ution and the resultlng mxture vvas stirred overni ght at room
t enper at ur e 2=HR caostaxyiethp Xyt -Huese: 56y ghemy 1 {dofasnnp bl -methashed
wth a m Xe@la?WlM%arQénﬁhﬁﬁ*mhleﬂ{\q}Bﬂm% nc()ﬁ{el?ﬁﬂq’b PRhRAGRL 2 VIZZ 1, 50
m.) and terf- butyl met Nyl et her (50" L) The 50| I d"obrained was 5dri ed

under air fHhl.2d]nzelad-yiexymethylaster ethanas ate4. 52 g) as a white SO|Id
1H-NWVR (CD30D): .3 73 (s, 3%’&389“ J 48Hz 2H), 4.11 (t, J = 4.8
Hz, 2H), 6.01 (s+Sit), 6.60 4(m1H) 666672(m1H) 6.87 (d, J:
8.8 Hz, 2H), 7.37 (t, J = & 7.63 (d, J =8.8 Hz, 2H), 8.79 (d, J
10= 5.2 Hz, 2H). Mass_SpkK gnP Mz 495 (I\/H—l) [ 0248] Exanpl e 43
fl-am no(4- rglo No 0- (2- hydr oxyet hoxy) -5 - net hoxyphenyl] (5 -oxol
-pyrimdin-2-y1-%, 5 -di hy F1H— [1,2,4] -triazol- 3 -yl )nethyl] amino }
phenyl 15) nmet hyPer*Né*fc O az:/\acmj’z rret hyl al |l yl ester

5 At room temperature, 3-methoxy-2,2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester (Example 6f, 100 mg) was dissolved
in ethyl acetate (10 mL), and a solution of ethanesulfonic acid (14.2 mg) in

10 ethyl acetate (1 mL) was added dropwise thereto. The resulting mixture
was stirred at room temperature for 1 hour, and the precipitated solid was
filtered. The filtrate obtained was washed with TBME and dried. The
captioned compound (103 mg) was obtained.

"H-NMR (CDs0D): & = 1.068 (s, 3H), 1.073 (s, 3H), 1.29 (t, J = 7.2 Hz,

15 3H), 1.82 (s, 3H), 2.06 (s, 3H), 2.79 (q, J = 7.2 Hz, 2H), 3.03 (s, 3H), 3.22
(s, 2H), 3.73 (s, 3H), 4.23-4.25 (m, 2H), 4.39-4.42 (m, 2H), 4.75 (s, 2H),
5.02 (s, 1H), 5.10 (s, 1H), 6.11-6.13 (m, 3H), 6.63 (dd, J = 3.2, 6.4 Hz, 1H),
6.74 (dd, J = 3.2, 4.8 Hz, 1H), 6.91 (d, J = 9.2 Hz, 2H), 7.50 (t, J = 4.8 Hz,
1H), 7.66 (d, J= 9.2 Hz, 2H), 8.88 (d, J = 4.8 Hz, 2H)

20 [0230] Example 25
3:methoxy-2,2-dimeth§iﬁfopion-ié“ - -  acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth

ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-vy1-2

H-[1.2.4]triazol-3-yvloxymethyl ester propanesulfonate

25 ! 0
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NriTh y: NN' NHIO NN H2NPi A 0 INOH "ifMeO O Toa mixtureof 4- { [(R)-
[ 2-fluoro-3 -(2-hydroxyet hoxy)-5 -nmet hoxyphenyl] (5 -oxo-I|-pyrimdi

n-2-y1- 4,wodohydsms1H 1, 2, 4-tri azol -3 -yl )nethyl] am nopfThermaansidine 20
(R) - met hoxyphenyl acetate (0.5 g, 0.755 nmol), potassium carbonate (104 ng,
0.755 mol ), and dinethyl sulfoxide (1.5 nl), carbonic acid 2-nethylallyl
ester phenyl ester [CAS No. 138621-73-5] (145 ng, 0.755 mmol) was added,
and the resulting mxture was stirred at 60C for 2 hours and 30 m nutes.
After cooling the/H xfapme, TERMPEFABEG: i otrmeshery-grt-fiaetpyinigaianic o aidi xture

of ethyl acelgke. (63 20cetGRREMEEBL2- %%rmslmeﬂﬂﬁcyéﬁeﬁ‘? nganﬁ%g méfl d

sol ution (prepar ed fromacetic "acid was added

dr opwi se toyﬂ&lévlpéxmrbomdlmma]meéh)oh}phersstlamnmqiglethm %opmnpdtna%d 2sol id was
fil d | 10
Iltere a”?{ﬁ? B&éz% 3L l’éﬁ%ﬂ ih WE eFt(EXLm?feekf‘t F%d (J)ng% [Iiwas r(

m.). The so ‘obt ai ne air e capt I oned
conpdund (3@1 atlgyl acctateyd ovlk)s @l sdutlmnl-M/R;(r@mplfoalc:aQ1d7BCA§ N3H) , 3 71

(s, 3H), t 5

o1 (5, 127 T3 phS in Gl et ik S bl arghiscarniielply 52
.8 Hz, 2H) Thé.r8dulfing mixtdreBwhi stifiriell ,at sdomitefmperature Bor@2HaoudtHnd 8he'7 (d, J
4.8 Hz, 2|;_)Dl'ecipitated solid was filtered. The solids recovered by filtration were

1o

washed with ethyl acetate and TBME, and dried. The captioned compound
10 (90 mg) was obtained.

'"H-NMR (CD3;OD): & = 1.02 (t, J = 7.2 Hz, 3H), 1.068 (s, 3H), 1.073 (s,

3H), 1.76-1.86 (m, 2H), 1.82 (s, 3H), 2.05 (s, 3H), 2.73-2.78 (m, 2H), 3.03

(s, 3H), 3.22 (d, J = 0.8 Hz, 2H), 3.73 (s, 3H), 4.23-4.25 (m, 2H), 4.39-4.42

(m, 2H), 4.75 (s, 2H), 5.02 (s, 1H), 5.10 (s, 1H), 6.11-6.13 (m, 3H), 6.63

15 (dd, J = 3.2, 7.2 Hz, 1H), 6.74 (dd, J = 3.2, 4.8 Hz, 1H), 6.91 (d, J = 9.2
Hz, 2H), 7.50 (t, J = 4.8 Hz, 1H), 7.66 (d, J = 9.2 Hz, 2H), 8.88 (d, J = 4.8
Hz, 2H)

[0231] Example 26
2-fluoro-5-methoxyphenol

F
20 MeOQOH

To a flask, 4-fluoroanisole (20.00 g, 159 mmol),
N,N,N’,N”’,N”’-pentamethyldiethylenetriamine (27.75 g, 160 mmol), and

tetrahydrofuran (100 mL) were added, and the resultlng mixture was cooled

to -70°C under nitrogen atmosphere. To the solution, n-butyllithium (59 2
25 mL, 163 mmol, 2.76 M, in hexane) was added dropwise, and trimethyl
borate (39.8 mL, 357 mmol) was added three hours later. One hour later,
the reaction mixture was warmed to -10°C, and acetic acid (28.0 mL) was
added thereto. The reaction temperature was then changed to 5°C, and
30% aqueous hydrogen peroxide solution (30 mL) was added dropwise to
30 the reaction mixture, after which the resulting mixture was stirred overnight
at room temperature. To the reaction mixture, 10% aqueous sodium sulfite

solution was added, and the resulting mixture was extracted with rert-butyl
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Mass spectrum (ESI): mz 593 (M+H)+ [0249] Exanple 44 11 -am no (4-
{1(R)-12-fluoro-3 -(2-hydroxyethoxy)-5 -nethoxyphenyl] (5 -oxol

- pyri m diwe2oylndi43- di hydro- 1H 1-1, 2, 41-tri azol -3 -yl ) mechybloiammo }

phenyl 10) met hyl ene] carbam c acid 2-net hyI allyl ester N N. N HO NN
n H2ZN )t"olr N meo O OH O Toa m xtur eof { [(R-[2-fluor o- 3 -(2-hy dr
oxy ethoxy)-5 -nmethoxy phenyl] (5 -oxo-1 pyr| m di

n-2-yl-4,5- dlh dro-1H[1,2,4] -triazol-3 -yl)nmethyl] amno } benzam dine 15
hydr ochl or i @ethyl gther. o T1 thergrsanipdexes & daradieatis yosignghydmxadempl ) |
and di met hygoﬁl@ﬂofnoesagﬂ@d&éé %)the(}@:hﬁﬂﬂg%ﬁ%l@ GadBkindiah! VARStRuipheny!

ester [CAS No eéj 9 mmol ) was added, and t

resul ting nﬁxNuhé! mé;ﬂ@w rackdl tat theoémft()elﬁpléib’at Upeadjust 4hei k. toEémﬂpe acetat e

(100 mL) an r I and the

aqueous Iayg?s\ﬁ\?\ﬁ/algé é%%ﬂgc[og%ls g\ﬁg&t?‘gqgg? télpr( 1. )él ﬁ%?ﬁ}goé}gép %eo a%Q%Id d

dr op\Wi se t olayee wq&emmlehayléy wiasleds twith i wgteraaddtﬁ% pahnq:,pldirmieovsnl id was

f||tered an | | h ether (20
The so(fjl @&ﬂggg e\%}él\gﬁéﬁg%ghaag tﬁ%{ glthﬁg%é)ace%a?qga%? Wahd then

dr| ed under canasenftiawzl ubder %deob&qlrestum&osulsqaﬁndhd daptienby | ccﬂﬁpmﬁt ate (50
and thf Isz%Bena on s stirred for 1 day. The suspension was filtered,

and the sol (4 &°rfetP W&Shed with ethyl acetate and dried under air

flow to obt &AM ¢(6{DMHﬂethﬂl§I}3®UFﬁ(3 161 (8 BHY), 543 by elHR\§. 3P40 (i NWR

Ll zi;ﬁgﬁ(s%s(dﬁ 74 Be. 1) q%y%g(%zég fed gy (o iy

6.60-6.67(@2 Ex§m qu J= 8.8 Hz, 7.34 (t, J—48Hz, H) 771
(d, J= 8.8 dJ—48Hz H)
tert-butyl(2- ﬂuoro 5-methoxyphenoxy)dimethylsilane

jod
MeO OTBS

To a flask, 2-fluoro-5-methoxyphenol (6.00 g, 42 mmol),

15 triethylamine (5.77 g, 57 mmol), and tetrahydrofuran (36.0 mL) were
added, and the resulting mixture was cooled in an ice water bath under

nitrogen atmosphere. To the solution, a solution of tert-butyldimethylsilyl

chloride (6.89 g, 44 mmol) in tetrahydrofuran (30.0 mL) was added
dropwise, and the resulting mixture was stirred overnight at room

20 temperature. To the reaction mixture, heptane and a 2 N aqueous sodium
hydroxide solution were added, and the resulting mixture was extracted.

The organic layer was washed with water, and concentrated under reduced

pressure to obtain the captioned compound (10.2 g) as a light brownish-red

oil.

25 'H-NMR (400 MHz, CDCl;): § = 0.19 (s, 6H), 1.00 (s, 9H), 3.74 (s, 3H),
6.38-6.44 (m, 1H), 6.47 (dd, J = 3.0, 7.1 Hz, 1H), 6.94 (dd, J = 8.9, 10.4
Hz, 1H).

© [0233] Example 28

2-fluoro-3-hydroxy-5-methoxybenzaldehyde
CHO

o
30 MeO OH

To a flask, tert-butyl(2-fluoro-5-methoxyphenoxy)dimethylsilane
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Mass spectrum (ESI): mz 593 (M+H)+ [0250] Exanple 45 5Acetic fi-- HNNO
NN H2ZNP A O0"IN 11Me00------ O,r 00 10Toam xtureof 4- { [(R-[2-fluoro-3
-(2-hy drwsyosttasmy) -5 - met hoxyphenyl] (5 -oxo-1-pyri m ¢CT/JP2011/061919
n-2-yl-4,5-di hydro-1H 1, 2, 4-triazol -3 -yl)nethyl] am no }benzam di ne

(R - met hoxyphenyl acetate (0.5 g, 0.755 mmol ), carbonic acid 2-nethylallyl
ester 4-nitrophenyl ester [CAS No. 218598-29-9] (179 nm, 0 755 mmol ), 15

and N, N-di net hyl f or mam de (1. ” thylamne (0.532 , 3.78 mmol) was
added, and t(ﬁ@%résaﬁtmml}néétlw\’e%y sP§R P@&ﬂadémﬁmglﬁflet&amlasrﬁ%%ﬁer ature

To the r eaCt2'8OHm§6lb UEh&’ r’tetréhﬁhr%?ﬁr@ﬁ' . @QH]ZS '»G'ér@eac(@ed734n'afgthe0 r@s%?@n%"m

and acetic anhydri de (O . mol ) were added, and the resu
m xt ure.was nslﬁiilirﬁé\ﬁasaﬁoqléér’fpt éﬁp@rlmd@r aitregen atmpespharel 200 2lie sejutivnes . A

buffer of pk l§u ggﬂ?@'otzomihésrxﬁﬂl% 199654 H{hé’ﬂ?n Z?ﬂa stddRell SFUb I AT

m xture was ext flour tifmes wt m xt ure acet ate and
t et r ghydr of @nérﬁh§ &Suwln&mxauewa@tstarﬁ;matoﬁéf @rfor 3thouys. Aifb théeolutigani c

| ayers were aC quso
sol ution, dl‘lsg) 6‘\%?% @r oﬁylﬁfrg”ﬁ%éﬁm&g?%agz rﬂﬁl ?iPﬂL afchwd?eltug%’ The 25
filtrate obt{(&iOnmd)wass acbdmiermdaﬂledesmhimg meﬂmcedvqsmsmcbto dDPEr aftbr ch
acetone (3 was .added to,t i due, obtain and he r It|n mxture
was stirred "GHeR oLt é?ﬁ?e?‘gﬁfrgh?% Sal}fiagé %‘Yﬁiaﬁ?feé?% P8 EYY §8P|H
fi th ered apldumamémghh aaﬁ@dxﬁrtem(pkrdildlf&) Haﬁtagsaiéasgacnhﬁauomﬂad reasti 6k Cng(c)i )
uner air thoo n the captioned c Qu 4 MR D) :
o (s, aifeurs, 84 (the agyegus ves s CARCIEq: 230lens Wi 23igd (o the a 24
Em 3::?) g ? uééils 1%'57'}:5 4T(9Q”1E( ﬁesuﬂtl’ﬁg nﬁx&&e@N hizal)ochﬁ)r%aéﬁt wﬂt&?'{bc?lg&% 32 55 69
m , , , =
9.2 Hz, 211)° aéluﬁﬂ(eaijol ang tﬁ&re H%W%E‘“Eﬁ\?’éter’iﬁ?ﬁc(@sm he preagis; (MrH) +
[0251] Exanmphreridfas WasifddCRRhAvater and concentrated under reduced pressure, after

which a mixture of toluene and ethyl acetate was added to the resulting
15 concentration residue, and the resulting mixture was purified by
suspension. The purified product obtained was filtered and dried to obtain
the captioned compound (3.16 g) as a light brown solid.
"H-NMR (400 MHz, CDCls): & = 3.81 (s, 3H), 6.80-6.90 (m, 2H), 10.30 (s,
1H).
20 [0234] Example 29
4-{[cyano(2-fluoro-3-hydroxy-5-methoxyphenyl)methyl]amino}benzonitril

€

’©,N CN
o
- MeO on - - . A

Under nitrogen atmosphere, a solution of

25- 2-fluoro-3-hydroxy-5-methoxybenzaldehyde (17.01 g, 100 mmol),
4-aminobenzonitrile (11.81 g, 100 mmol), and guanidine hydrochloride

(287 mg, 3 mmol) in methanol (85 mL) was stirred at 40°C for 1.5 hours.
Trimethylsilylcyanide (18.1 mL, 130 mmol) was then added dropwise

thereto, and the resulting mixture was stirred at 40°C for 22 hours. After

30 . ‘cooling the mixture, under cooling at 15°C, 3% aqueous sodium hydrogen

carbonate solution (87.65 g) was added dropwise thereto, and the resulting
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2- {3- [(R- {4- ram no(2-nethylallyloxycarbonylim no)nethyll phenyl am no}
-(5-0x0- 1 -pyrimdin-2-yl1l-4,5-di hydro-1H [1,2,4] -triazol-3
-yl) met hyip-28t1fl4s747100r 0- 5- met hoxyphenoxy} et hyl ester  pCr/apdy1/061919N N N
H10 NN H2NP ) LoMe0. 2"--01( AtMOM enperature, 4- { [(R)- [2-fluoro-3
- (2- hydr oxyet hoxy) -5 - net hoxyphenyl] (5 -oxo-1 -pyrimdi .
n-2-yl1-4,5-di hydro- 1H [1 2, 4] -triazol -3 -yl)methyl] amno } benzam dine
15 hydrochl oride (5.058 g, 9.42 muvol) was di ssolved in dlnethyl sul f oxi de
(15 ni), anangsatras‘yawléraflb&ﬁa% dious wdeg copding atdPJCwad hgdereginitaéedt 0. To
the resul tiggliMwdsUfiRered AWRF Bibd Ql)|o\bjfalﬂhtﬁ@§’clapﬁ%f19@Q@ﬁﬁoﬁﬁd%ﬁ79)l &) 42 mmol)
was added under stirring at roomtenperature, and the resulting mxture was
stirred for amhiteeelsd. Thereafter, 4-dinethyl ani nopyrl dine 20 (57.5 ny,
0.471 mmol ) lﬁ“ﬁNﬁQG{hbé rélﬁi}yftﬁbé (8 2?3 o 52§Wg @ %Les%dﬁﬁ% the

s st 5

reacti on sol ution, resu m xt red for urs.
Furt Ber , acét27c(<hnhycﬁr2déz (l(H)223359H§ 62 (186 2R b)8 O Jad dedl Hap 2Hhe 7Kt ur e,

and t he resg%tjngsgn . I’ﬁ %%%rfﬁ for 2 hours. To the reaction

sol ution rahydro and et hyl - acetate (40 nL) were added, 25
and 5% aquepaE3 HJodlixamplydbogen carbonate solution (50 g) was added to

quench the Le ction
Furt her m)reﬁﬁ%ﬂa% y 1 S i qa i

t et r ahydr of gazenifr2le n) and et hyI acet ate (40 rrL) The organl c layer was
conbi ned, washed tWI ce with 5% aqueous sodi um hydrogen carbonate solution

(25 9) and on fh 5% saline, and then concentrated under reduced
pressure. 30 nmL) was added to the residue obtained, and the
resqbtlng nlxt as shirred at roomtenperature for 3 hours, after which
tert-butyl net ether (25 nm.) was added to the m xture, and the 5

resulting m xturemgrstl rhggo%t 4C f nokPhBRUr S. ‘Ehe prlgp);tg}et ate yps
filtered and dried to obtain the captloned corrpoun as a pale

yel | ow soI i 4-{[erpnR-{luoo -ty drensd-methoxgphenymethy] ]agulyo}gtzemn(tsﬂ 3H)

?'371“(_65 0(1‘hd92§ £ ?ﬂmgf?? 2- c‘fll&%e%ﬁno?ﬁ 61Agm% 1&)51012,@_})?1 4’88133{&% (éi
2H5 .76 (m 12% mrm8l), ( dpotgsstum, ecmﬂaonm (9621 g, J = mrn81);lz,arld-|) '7.82

g gect%ramf*(g ?dlﬁ%h%ﬁ%ﬂb +€%.3§gﬁi)Exanp rred}?a@%@rf%r - ndlss
After cooling the mixture, ethyl acetate and water were added to the
reaction mixture, and the resulting mixture was extracted. The organic
layer was washed with 10% saline, and then concentrated under reduced
pressure to obtain a crude product of the captioned compound (2.77 g) as a

20 yellow-brown oil.
'"H-NMR (400 MHz, CDCl3): & = 3.82 (s, 3H), 3.98-4.02 (m, 2H), 4.08-4.17
(m, 3H) 455 (d, J = 7.2 Hz, 1H) 562 (d J=17.2 Hz, 1H), 662669 (m
2H) 678(d J= 84Hz 2H) 756(d J= 8.4 Hz, 2H).

[0236] Example 31
25 2-(4-cyanophenylamino)-2-[2-fluoro-3-(2-hydroxvethoxy)-5-methoxypheny

1Jthioacetamide

O
NC
O/\’OH

4-({cyano [2-ﬂu0ro-3—(2-hydroxyethoxy)-5-methoxyphenyl]methyl}amino)b

crude product of
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153- et hoxy- 2, 2- di et hyl propionicacid 5- [(R)- [3
- (2- acet oxyet hoxy) - 2-fluoro-5 -nmet hoxyphenyl]-(4- { amno [2-neth
yl al | yl oxyoantiomyiszmi no] net hyl } phenyl ami no) net hy1] - 2- pypcmijdeni/ds1gie 2
H[1,2,4]triazol-3-yloxynmethyl ester ries Ny-N N .N-C H)-0 NN HN N MO
00 20Under nitrogen atnosphere, a m xture of acetic acid 2- {3- [(R)-
{41am no( 2- net hyl al | yl oxycar bonyl i m no) net hyl | phenyl am nol

- (5-o0xo0-1-pyrim din- 2 1-4,5-di hydro-1H [1,2,4] -triazol-3-yl)nethyl]
_2-flu oro- Sn7RIfley pifeAdxyE) eoBipinedstdr Example BO57Waspldissolved in

3- met hoxy- 2,t@tr£l{y'?ﬁéﬂbf5ﬂr@lp2@r}hﬁ) azﬁidj neahgﬁam msl ! eJnd( 509, Myucdudl 25

mol ), rubidi um’carbonat e ny, , N, N- di net hyl‘acet am de
(20 nL) was asimeRigeh @tlﬂ@@t: SfOéutlcrts (r$| ﬁ’utl@b, tlémOébommgidtigdr@mnwwe

tenperat ur e’theﬁtewlatrh gllhafe r}{e}gtl(& éﬂ‘An@@ﬁie \g@ﬁtﬁﬁn% ]rgg(tm'e) “%rﬁlrfﬂpﬁg tfx t he

reaction m xture e organi yer was I, sequentia d W th
wat erS (100 shainedaopsetureat edlfterocempietsodofithe rhakctphdwatas (dtzd)mL)awds dried

over anhydr e cc red and the
filtrate obtggla%gggmgsl%g}l(igh{fa}%%gun gﬁﬁ#eéd%g&ed pr eeé%ltltjr ur? Y Yue

obt ai ned wasumedleftlthd slamestelrm;me&agné foolOuSrhouts. orfﬁha)grarpﬂnyatéms)ohd was vent of
hept ane- et h ta e 5capt|o d ) a

solid. 111- %ch{g% ftl J e1° ﬁm(eg W%Hseq‘ie‘l r%&fg tgowf‘gg %‘i‘i) 2.09
(s, 3H, 3. 1&t(lﬁxty13hi)eth}3 ahex, Sand%ﬂed@o?)@te(lﬁ th3|'@apt16né-<9-cénﬁ)buﬁlﬁl(12ﬁ
4.41-4. 44 m) j&r , 4.91 (s, 1H), 5.03 (s, 1H), 5.51 (d, J
7.1 1H) 8 GS:PJP%YCIO 66‘0!11 ., 111), 6.12 (d, J = 7.1 Hz, 111), 6.

21 (
J=6.4 H, ! 4 d 9, 4.8
e Sy 7111&13(%16( GOMHQ @MQO—d% 8= §6@ 34273 %H)srﬁg 4562%4@7 (%aﬂé 4
8.8 Hz, 2H) 4% fz{d=5J6H25bH),|ZS45H§d —56Hz 1H), 6 64 (m, 1 )

6.68 6.73 (m, 3H), 7.15 (d, J = 6.0 Hz, 1H), 7.52 (d, J = 9.2 Hz, 2H), 9.53
(brs, 1H), 9.94 (brs, 1H).
15 [0237] Example 32

2-fluoro-3-(2-hydroxyethoxy)-5-methoxybenzaldehvde

CHO
E

d,

MeO o™~-oH
Under nitrogen atmosphere, a mixture of
2-fluoro-3-hydroxy-5-methoxybenzaldehyde (17.01 g, 100 mmol),
20 2-chloroethanol (8.72 mL, 130 mmol), sodium iodide (19.49 g, 130 mmol),

potassium carbonate (17.97 g, 130 mmol), and N, N-dimethylformamide (85

mL) was stirred at 100°C for 4.25 hours, after which 2-chloroethanol (4.70

~mL, 70 mmol), sodium iodide (10.49 g, 70 mmol), potassium carbonate

(9.68 g, 70 mmol), and N,N—dimethylformamideﬁ (1"7 mL) _weré added

25 thereto, and the resulting mixture was stirred at the same temperature for
4.25 hours. To the mixture, 2-chloroethanol (2.01 mL, 30 mmol), sodium

iodide (4.50 g, 30 mmol), and potassium carbonate (4.15 g, 30 mmol)

were added, and the resulting mixture was stirred at 100°C for 7 hours,

after which 2-chloroethanol (2.01 mL, 30 mmol) was added thereto, and the

30 resulting mixture was stirred at the same temperature for 2.5 hours. After
cooling the mixture, ethyl acetate and water were added to the reaction

mixture, and the resulting mixture was extracted. The organic layer was
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[0253] Exanmple 48 3 -nethoxy-2,2-dinmethyl propionicacid 15 5- [(R)- [3
-(2-acet oxyet hoxy)-2 -fluoro-5 -nethoxyphenyl]-(4- { amno [2-neth

yl al | yl oxyoaotiomyis7mi no] net hyl } phenyl ami no) net hyl | - 2- pycirapziineoywl - 2

H41, 2, 41tri azol - 3-yl oxynet hyl ester N' N N pO

Under ni t r ogenat nospher e, am xtureof 20 [1-amno (4- { [(R - [2 - fluoTr O
-3 - (2 -hy dr o xy etho xy ) - 5 - metho xy ph e ny 1]
(5-oxol-pyrimdin-2-yl-4,5-di hydro- 1H -triazol met hyl] am no
} phenyl )rret“f%?g%‘ﬂé’j”égr‘ﬁ%ﬁ?f canélcpdl%mﬁef |uaripwe@sqeér p(efsweg%/o Phtgnngp| )

3- met hoxy- 2 cfndd pRida¢! B&lﬁﬁhﬁﬂ%@h@‘éhﬂl&%d%&ﬁ?émd (Pﬁb@rﬁ)(a%lre@br&vﬁ _
nmol ), rubi di umcar bonat e nd 25 N, N-di net hyl acet am de
(30 ) was S8Hdrred at 85C for 115 ninutes. After cooli ng to room

t enper at urelH MIQI SQO(M}@ @Clirl denygl;g& xdl@’@'[g_?/ ﬁrq njagyrced@%@é( 20.7

ng, 0.169 mmuo]), acet1 ¢ anh

t he Beacti oA. i4l§)t41 om, 2&bd 4 h%%bbﬁnn@i@) n6 TBt0.82véas, $H)r 66&:5 689 Gom
tenperaturelha 133%0@r Et hyl acetate (150 nl) and water (150 nL) were
added to thé reaction m ture, and the resulting m xture was extracted. The
organi ¢ | ay§9238ds Exehpbe83d, sequentially washed with water (100 ni) and
saturat ed aguzous soﬂl UE ch
nmagnesi um s ‘ ;

obt ai ned waj]thioaceninidé ed under reduced pressure. The resi due obt ai ned was

purified by sil | ca gel col utm chr omat ogr aphy (m xed sol vent of ethyl
acet at e- net han obtain the captioned conpound (610 ng) as a solid.
(:53

1H-Nl\/R(CDClS 2 14 (s, 3H), 1.15 (s, 3H), 1.80 (s, 3H), 2.09 (s, 3H),
10 3.16 (s, J\,@ﬁ, 2H), 3.70 (s, 3H), 4.19-4.21 (m 2H), 4.41-4.44
(m BH) 457 . 4.91 (s, 1H), 5.03 (s, 1H), 5.51 (d, J- 7.1 Hz, 1H),

?H)ll g}d44J(dd ? Eﬁ"bdeﬂ-"l')ltrogeﬂzatﬁfbs ﬂere7 t% BZsolhtibn 8f 3he (Gudd p‘ro@uét 6 21
(d J = 8. gepptainipg 2-Hugp-pt(2- bydrosyethﬂzy) %H}lethpxyhewld@hxdea(lé 6% 2. 2H) ,

8.82 (d J 7 59 Qn%%w’42a|ﬁilnoﬁg%]1trﬁéa(@b§ %9 7)73? mmol), and guanidine

- met hoxy- 2, 2- di met hyl propi oni caci d

- (2-acet oxyéb’ﬁm@}i}ﬂrzdefl 8r8- 5mgyet ﬁd%(yphéw})] in( 4mqthanalo [(232ret mL),
15t 9y BB OPLTEL A} obsB Y| AIDTOUTER P i e i -2
temperature, and the resulting mixture was stirred at 40°C for 19 hours.
After cooling the mixture, tetrahydrefuran (132 mL) was added thereto
under water cooling, and 20% aqueous ammonium sulfide solution (133
mL) was added dropwise to the resulting mixture, after which the resulting
20 mixture was stirred at room temperature. After completion of the reaction,
ethyl acetate and 5% saline were added to the reaction mixture, and the
- resulting mixture was extracted. The organic layer was washed with 5%
saline and then concentrated under reduced pressure. Me'thandl (100 mL)
was added to the residue obtained, and the resulting mixture was
25 concentrated under reduced pressure. Further, methanol (100 mL) was
added to the residue obtained, and the resulting mixture was concentrated
under reduced pressure. Methanol (120 mL) was added to the residue
obtained, and the resulting mixture was stirred overnight at room
temperature. The precipitated solid was filtered and dried to obtain the
30 captioned compound (20.46 g) as a pale purple solid.

'H-NMR (400 MHz, DMSO-dg): 8 = 3.68-3.73 (m, 5H), 4.02-4.07 (m, 2H),
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ri- Ny.... NNN/-0 HNNHNF .."--LOIN*IfMO_....... "0.y. O

At room tenperature, 3-nethoxy-2,2-dinethylpropionic acid 51(R)- [3- (2-ac
et oxyet hoxg)e/mubtsmor o-5 - et hoxyphenyl] -(4- {am no [ 2P0®iIR2011/061919

yl al I yl oxycar bonyl i m no] nethyl }phenyl am no)nethyl]-2-pyrimdin-2-yl-2 25
H[1,2,4]triazol-3-yloxynmethyl ester (1.0 g, 1.28 mmol) was dissolved in
acetone (80 nL), and a solution of ethanesulfonic acid (127 ng, 1.15 mol)
in acetone (20 nlL) was added dropwi se thereto. To the resulting mxture, a

seed crystalt @ (bhé Tagt ifhelHborddulll hes Sa0idds, 1Hhd 6168664 (mt ilkh: ni xt ur e

was sti rredeoezsemsg , 8t1) 1 2a” (gerekad HrzemEhe SPIELC Rid ated £ igdsyas
filtered, washed h” acétone, and then driéd to oBtain the captioned

conmpound (sébrslsr@}l)ag 9% (hrs.tldDpowder . 1H NMR (CD30D) = 1.068 (s, 3H), 1.073
(s, 3H, %@?g 4Hz, 3H), 1.82 (s, 3H), 2:06 (s, 3H, 2.79 (q, J'-
7.2 Hz, (JE%S—E;%%BZZ 5 (s, 2H), 373(s 3H) 423425(m2H)
4.39-54. 42 ( @r(42¢§anoph }-[25] ;S -fridth oy 81 13 (m
3H),663 : H)674(dd J-32 48Hz 1H), 6.91
(d, J =9 jodesfimidte e te%48Hz iH. 7.66 (d, J= 9.2 Hz, 2H),
8.88 (d, J 4.8 HZSMe2H) [0255] Exanpl e 50

103- net hoxy- 2,2ydiyfMet hyl propi oni cacid 5-

[ (R) 43-(2-ace hoxF) 2-fl uoro-5-nmet hoxyphenyl] - (4- {amino [2-neth

yl al | yl oxycar bex met hyl } phenyl am no) net hyl]-2-pyrimdin-2 -yl1-2
H[1,2,4]triazol - :}-yl oxynet hyl est er propanesul fonate
0 suspension of

2-(4-cyanophenylamiho)-Z-[2-ﬂuoro-3-(2-hydroxyethoxy)-5-methoxypheny
10 1]thioacetamide (100 g, 267 mmol) in acetonitrile (600 mL), under water
cooling, trimethyloxonium tetrafluoroborate (39.5 g, 267 mmol) was added
over 20 minutes, and the resulting mixture was stirred at room temperature
for 0.5 hours. To the solution, under water cooling, manganese dioxide
(139 g, 1.602 mmol) was added over 10 minutes, and the resulting mixture
15 was stirred at room temperature for 1 hour. Toluene (500 mL) was added
to the reaction mixture, and the resulting mixture was filtered, after which
the resulting filter cake was washed with ethyl acetate. The filtrate
obtained and a washing solution were combined, and the resulting mixture
was sequentially washed with saturated aqueous sodium hydrogen
20 carbonate solution, water, and saturated saline, dried over anhydrous
magnesium sulfate, and then filtered. The filtrate obtained was
concentrated under reduced pressure to obtain a crude product of the

captioned compound as an oily product.
'"H-NMR (400 MHz, CDCls): 8 = 2.35 and 2.40 (s, 3H), 3.64 (s, 3H),

25 3.91-3.98 (m, 2H), 4.05 (t, J = 5.2 Hz, 2H), 6.01-6.06 (m, 1H), 6.48-6.55
(m, 1H), 6.84 (d, J = 8.4H, 2H), 7.15-7.20 (m, 1H), 7.50 (d, J = 8.4 Hz,
2H).

[0240] Example 35
Carbonic | acid
30 {3-[1-(4-cyanophenylimino)-2-methoxycarbonylimino-2-methylsulfanyleth

yl]-2-fluoro-5-methoxyphenoxy}ethyl ester methyl ester
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H2N A"0 MeO 0O 15At room tenperature, 3-nethoxy-2,2-dinmethyl propionic acid
5- [(R)- [3-(2-acetoxyet hoxy)-2-fluoro-5-nethoxyphenyl]-(4- {amno [2-neth
yl al | yl oxyoantiomyiszmi no] net hyl } phenyl ami no) net hy1] - 2- pypcmijdeni/ds1gie 2

H41, 2, 4] triazol - 3-yl oxynet hyl ester (1.0 g, 1.28 nmol) was dissolved in
ethyl acetate (100 nlL), a solution of 1-propanesulfonic acid [CAS No. 20
5284-66-2] (151 ng, 1.22 mmol) in ethyl acetate (5 nL) was added dropw se
thereto. To the regplting mxture, a seed crystal of the captioned conpound
was added, anﬁ, Wyl ting mxture was stirred overnight at room
tenperature cipitated solid was filtered, sequentially washed with

et hyl acet ate moqftmyl nmet hyl et her, and then dried to 250btain the
capti oned corrpound 950 o1g) as a white povvder 1H- NVR (CDSOD) 8 = 1.02 (t,
J =7.2 Hz, 3H), ]r068 s, 'd%t 073 3%—& ggdg, 82 (s,
3H), 2.05 (s, 3H), 7327% ““’1“2 §o3 11 z“?ﬁ

2H), 3.73 (8: (43&yano@h23yl4m25>)(2n[2zﬂﬂ)orozﬁ B@Mdn@cxemlnowalﬁ mbth@xxmenzl-l) 5 02
(= M0, i b ke Gl iy Seonhh sy 108 3

Hz, BH), 7. &), dplukne @0P iil.,) fdHpwed. BY rhethyl chlotoforrate 6.9 pI1258()1 Exarrpl e
51 5Aceticacid

o1 Shoit bl (BT . 035 g e adsd, and
[ 5-(1-ethy kw@ﬁ@gyﬁﬁxﬂn@mymxyma@xm) -85°Qy rovetlight. 2- y&ftéﬂ+c[ob1121g4]thé iaz
H N3Ny| Jmeth 1x¥ur% cfetlhl)Jf acetate an({‘| ?’ﬂ’% roc)f'l)fgr?é 2de \?vg;eeerldded to the reathlor{ -0 H
mixture, and the resulting mixture was extracted. The organic layer was
10 sequentially washed with saturated aqueous sodium hydrogen carbonate
solution and saturated saline, dried over anhydrous magnesium sulfate, and
then filtered. The filtrate obtained was passed through a silica gel pad and
then concentrated under reduced pressure to obtain a crude product of the
captioned compound (119.4 g) as an oily product.
15 "H-NMR (400 MHz, CDCl3): & = 2.34 and 2.48 (s, 3H), 3.59-3.84 (m, 9H),
4.15 and 4.25 (d, J = 4.8 Hz, 2H), 4.44 and 4.51 (d, J = 4.8 Hz, 2H), 6.18
and 6.98 (dd, J = 3.2, 4.4 Hz, 1H), 6.52 and 6.71 (dd, J = 3.2, 6.8 Hz, 1H),
6.82 and 7.08 (d, J = 8.8 Hz, 2H), 7.50 and 7.61 (d, J = 8.8 Hz, 2H).
[0241] Example 36
20 Carbonic : acid
2-{3-[(4-cyanophenylimino)-(5-oxo0-1-pyrimidin-2-yl-4.5-dihydro-1H-[1.2,
4]-t_ri_a_zol-?:-yl)met_hvl]-2;ﬂuor_975-mgthoxyphenoxv}ethyl ester methyl

ester

NN
l

NC
/\/O oL

25 A mixture of the crude product containing carbonic acid
{3-[1-(4-cyanophenylimino)-2-methoxycarbonylimino-2-methylsulfanyleth
yl]-2-fluoro-5-methoxyphenoxy}ethyl ester methyl ester (37 g, 73.4 mmol),
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MeO O 10Under nitrogen atnosphere, a mxture of acetic acid 2- {3-[(R)-
{4-[am no(2-net hyl al | yl oxycar bonyl i m no) net hyl ] phenyl am no}

- ( 5- ox0- Iwpynimm4gian- 2- y1- 4, 5-di hydro-1H [1, 2, 4] -tri azolpe3uytoimesin ]
-2-flu oro-5-nmet hoxyphenoxyl ethyl ester (Exanple 45, 300 ny), carbonic
acid chl oronethyl ester 1-ethyl propyl ester [CAS No.176310-42-2] (177 ng),
15 potassi um carbonate (80 ng) and N, N-di net hyl formam de (5 nL) was stirred
at 85C for 60 mnutes. After cooling the m xture to roomtenperature et hyl
acetate and 'YERS e Tl eBY HIdH I8 &Y TYdraninani&08 agrer/ Svhgnaet). eabdd, t he

aqueous | a}’@f1eﬂ‘@'§a1ﬁ§1‘%xfl_lr Agtad Weth £hRY) waset k& Ahod |f01t he ﬁa'i&?tesc

| ayers were conbi ned he organic | ayer was 20 sequenti al

wat er and wiupHes aliring. cgradeplbohisatsd douhhOS R enddicatesd atﬂb@fa/é 4chfqué$:1 over
anfydr ous Tagnes sHifiself abge hiffud a3ae GRMuatRS o ddibl GheiboR femBBhilie
nd redace

filtrate obtal ned was” concentrate pressure resi due
obt aisned wagnguthiehi dg pyecipitateawgel filedednand hdriadatto grbttpiny tiericaptiosed vent  of

N .efjh%ﬁ’%ﬁk‘ﬁt AR balk Y fionbONTEh e CoPL DRI NG (k)
L 78 25533( HNME(Q@OSNB}H)Z CR@Y): (6= 336§ (5,REDN-8Q s, (FH), 2H) 5 (t4J3=7~4446486(EnS
6. 10 (3* ?ﬁ? 6|4z°’ 81&1)4;‘3)‘%_324}?)3% é&ét cszy%ﬁ)Z 1%%5&%60@‘1 % 6. 8Hz.

1H) 6 74 (@ Hz)3H)86.8%. @Hiy, = BH) Hz6 2H), (D6 (59288 H211H), 7546(d(t/—

Cetl c% ‘h@?%H()d?», Sg[(%g?Hzﬁ 821%5#31;{%'5?33 ((glr’s f{? 2Hz, 2H). [0257] Exanple

- rret hyl al | yl[mamgmﬂlé giznol met hyl } phenyl am no)
-(5- |sopropoxycar bonyl oxyrret hoxy- 1- pyr| m d| n- 2- y1 1H—[1 2, 4]tr| azol 3-y

1) met hyl ] -

2- {3 [(4 cyanophenylamino)- (5 -0x0-1 pyrlmldm 2-vl- 4 5- dthdI‘O 1H-[1.2,
41-triazol-3-ymethyl]-2-fluoro-5-methoxyphenoxylethyl ester methyl

15 ester

To a mixture of carbonic acid
2-{3-[(4-cyanophenylimino)-(5-oxo-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,
4]-triazol-3-yl)methyl]-2-fluoro-5-methoxyphenoxy}ethyl ester methyl

20 ester (2.0 g, 3. 75 mmol) 2- methylpyndme borane [CAS No 3999-38-0]

(0. 802 mg, 7.5 mmol) methanol (6 mL), and water (6 mL), acetic acid (6

mL) was added dropwise, and the resulting mixture was stirred at room

temperature for 24 hours. The reaction solution was filtered and washed

with tetrahydrofuran (6 mL). The solid obtained was dried under air flow

25 to obtain a crude product of the captioned compound (2.02 g) as a white
solid.

'"H-NMR (400 MHz, DMSO-d¢): & = 3.71 (s, 6H), 4.25-4.35 (m, 2H),

4.40-4.50 (m, 2H), 5.89 (d, J = 7.6 Hz, 1H), 6.60-6.68 (m, 1H), 6.72-6.85

(m, 3H), 7.41 (t, J = 5.6 Hz, 1H), 7.52 (d, J = 8.4 Hz, 2H), 7.64 (d, J= 7.2
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MeO'..C))( 00 Under nitrogen atnosphere, a m xture of acetic acid 10 2- {3
-[(R - {4 4am no (2-nethylallyloxycarbonylim no)nethyliphenylam no }

- (5- oxo- WOo-2pyriariqdi n- 2-y1- 4, 5-di hydro- 1H41, 2, 4] -tri azecTl3r20iipemishyl ]
-2-flu oro-5-nmet hoxyphenoxy}ethyl ester (Exanple 45, 75 ny), carbonic acid
chl oronmet hyl ester isopropyl ester [CAS No.35180-01-9] (44.3 ng), potassium
carbonate (33.3 ng) and N, N-di nethyl formamide (3 nL) was 15 stirred at 85C
for 60 m nutes. After coollng6athe reaction mxture to roomtenperature,

ethyl acet at¥ 45, fetleld. et &-CatldedHinks 26 §brsthB)or gani ¢ | ayer was

col lected, fhmy qqgg(giﬁlég yer was reextracted with ethyl acetate, and all
t he organi ct[l aﬂrs Ver e conbl ned The organl C Iayer vvas slequentl aII2y washed

wi th water v
dried over aphydr . tered off, and
the filtrate ..-.- Wa Oncer ed—under - redu en%ﬁltilllé. The residue
obt ai ned was puri fl,&}ﬁby silica gel col uim chromat ography (m xed sol vent of
hept ane- et hyl acetat®) to obtain the captioned conpound (28.9 ng) as a
sol i d. 251H—NI\/R(E 5 =1.26 (d, J=6.4Hz, 6H), 1.78 (s, 3H), 2.04 (s,

1

3H), 3.72 (s, 4.23-4.26 (m 2H), 4.38-4.40 (m 2H), 4.52 (s, 2H), 4.87
(quint, J=6.NHZ Lo _off- 92 (br.s, 111), 4.98 (br.s, 1H), 6.00 (d, J=7.6Hz,
1H), 5. 05 (d, “o776Rz~"111), 6.07 (s, 211), 6.60 (dd, J=2.8, 6.8Hz, 111),

6.67 (dd J=2.8, %o8Hz, thibdhre 6.0F7 1([1@ Jrefdle8 rochld) of. 42arbonic) =4efitz, 1H),

7. 77 3 8{38% %%a@opbpé}ﬁ?’gﬁno) (]5 oxo- -pyrll-_r?ldl Sy? J 5 %(ﬁl}r'?ro 11?! (1,2,

Acet i caC| d 2

f am no[ pr opaxygazdlonylnetAel) efhvkd-BheeiHoxFpRendd et  ester  methyl
5hyl pr opox yg—ar bon Ig’x)lyrretﬂﬂ] i dlé?l—%l 2,41tri azol -yl ]

rimdin-2-
met hyl } - 2- T E&tSF d2512n80> h@ﬁg}w@ ééym%hwraéw@éﬁafur@sééméé{ padcveter (2.3 (3-

{ (Rno( 4- car bam 5 soy WYiﬁﬁhﬂohﬂ&o&ﬂd@E&M%WmVQﬂb@@)@ MM was
et hoxy) - 1- pyr i ni di n- 2, 4]triazol - 3- 1} - 2-fl uof o- 5- met hox

10yphenoxy) éthi&d eMteéhan@éé?.re hotetra aqhtofmnﬁ2xtrﬁ¢)eénémtmté%nﬂ~)zwega
R) - (4-
(LT ot o B LS aiBiclvi o SILORAC BRONY HesTI il ARAAL by BRI OGN

-[5-(1-et hyl propoxycar oxymet hoxy
temperature for 23 hours and 30 mmutes Acetic acid (4.25 mL) was

added to the reaction solution, and the resulting mixture was stirred for 20
15 minutes, after which water (20 mL) was added dropwise thereto, and the
resulting mixture was stirred at room temperature for 1 day. The
precipitated solid was filtered and washed with water (6 mL) and tert-butyl
methyl ether (6 mL). The solid obtained was dried under air flow to
obtain the captioned compound (1.576 g) as a white solid.
20 '"H-NMR (DMSO-dq): 6 = 3.66-3.78 (m, 5H), 4.07 (d, J = 5.2 Hz, 2H), 4.92
(t, J=5.2 Hz, 1H), 5.88 (d, J = 7.6 Hz, 1H), 6.55-6.65 (m, 1H), 6.70-6.82
(m, 3H), 7.41 (t, J = 4.8 Hz, 1H), 7.52 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 7.6
Hz, 1H), 8.81 (d, J= 4.8 Hz, 2H), 12.26 (brs, 1H).
[0244] Example 39
25 4-{[[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-ox0-1-pyrimidin-2
-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]amino } benzonitrile
r\\

NCQ é ¥
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15 ol -3-yl ] net hyll- 2-f| uor o- 5- met hoxyphenoxy) et hyl ester (Exanple 51, 266
ng), DVMF (2 nL) and acetic acid (0.196 ), tetrakis(triphenylphosphine)
pal | adi unwbQ@p11(A874mg) was added, and the resulting m xt ece/Jez|1/séiorr ed
overni ght at an external tenperature of 45C. After cooling the m xture to
roomtenperature, the reaction solution containing the captioned conpound
20was divided into 4 equal lots, and used for the follow ng reactions.

[ 0259] (53b)Aceticacid 243- (R -(4- { am no [ propoxycar bonyl i m no] rret hyl }
phenyl anmi no) 45 - (B - et suspension carbonic

hyl propoxycat Pﬁl[loéﬂ hBRY N hirde)PMS-b 86 4L ﬂyx%mycimlii%425 Aiydrez0d- [?p 2 yl ]

met hyl -2-fl uor o- 5 met hox phenox;)gset hyl" ester Toa m xtureof onel
cont ai ni ngaéé-ttnggﬂ;lrﬁ-ymg yl]-2-fluoro-5-methoxyphenoxy}ethyl ester methyl

(R) - (4- car bagjpi gyd%ﬁ mq;ﬁmz %{,]%t %I}'leg%,fm?) ?’%Y%bg&?l I8 R O

et hoxy) - 1- pyri mdi n- g
ypherdoxy) et Bpdiwstayanabetohydade d SsH €, @Gomnsdbomjil addadoti®getd, mpg)l whs ai ned

5 in Exanpl rb a nitrep y r opyl
ester [CAS E%‘ég‘?o‘gggl%a@%g‘lﬁ rrgi‘§1 9‘ egl)?ri% ?n@l %gﬁg %%@M/lenrng gd‘&%g and
t he resul ti added xdropwissashextior, r a ahe rmmmhtmgrmaxatrarWai atirZedd ay srooht hyl
acetate and,wat er . wer o the m.xture, and.the organic |la rvvas
corl acted B GRpR Br A BPule s T Tk e e G S Rt B ot o1
and with sahudaétedamuﬁﬁuﬁ(swnummall ®6iNlagaedus scdtumaindiroxidedodytésn

ant was filtered off d the.filtrate

anhydrous sodjum. The desic n

obt d%ed Wagfiboﬁ’ég tégt B g¥eTs adged dthsrdesy erTﬁEni”é%ltgﬁ ISHERHed was
purified bynNAMralfbt 48 KiRirs COleURTXtGHY WEBlcRBIAPRY 1§70 m%&&wvsﬁu a@étlc |
hexane- et hyl ngt ate) to obtajn the cggtl oned corrpound

(23 .
1H NVR( cDC18%id €8 1-mi..gh440gnol)nyag pdled ghergtq.s Tothe fﬂkutlmbtain% al 66 (m

4 1.70-1 4 420
(l—? 1Za. 4stg§i (c',?ystZI'D(S 02 njc%)( of ﬁf‘e') captidikd %on‘ik%?d( x{ﬁ £dded~] 3@41?6'%) ,

J=7.2Hz, 1H}emzer3@91red ansl waqu§25ﬂ4)les ViEs @digd (HEPPIHE t@ ths eesnglqgn 111),

20?q868ﬁ|§ ( mlx@tﬂré) aft@r \Sfﬂllc(hdthe‘}eﬁllﬁh%)m t re \Z S?‘Qtn(rEd a‘g 4%%‘%3(%%%%1% d72 (d,

> (3 (R The. SU{smmﬁlm qhisainestyieas Bdteye Iahdoqvmamgﬁyd oHienyAS% aqueous
am no) - [ 5-(
yl pr opoxycagrboné}f 0oX r?H( asld r1edyart|4h(1) ryrle-dflgf(f fr%ssﬂ ettrol 81?0 - 3- yI ] me
25t hy1} - 2- flcalmimadﬁmp@mqo(ﬁalnbgy)aetahyhltes@léd Toa mi xtureof
onel ot cont anyi
(R) - (4-car ba%lpn oﬁ%@eny A nos)éfg)(q et B St 3By d&r 5 T X gne -2 Ha
20 2H), 4.07 (t, J = 4.8 Hz, 2H), 4.92 (t, J = 4.8 Hz, 1H)588(dJ 7.2 Hz,
1H), 6.53-6.63 (m, 1H), 6.70-6.84 (m, 3H), 7.41 (dt, J = 1.2, 4.8 Hz, 1H),
7.53 (d, J= 8.0 Hz, 2H), 7.63 (d, J = 7.6 Hz, 1H), 8.81 (dd, J= 1.2, 4.8 Hz,
2H), 12.26 (brs, 1H).

[0245] Example 40

25 4-4[[2-fluoro-3-(2- hydroxyethoxy) 5- methoxyphenyl](S -0X0- 1 pvr1m1d1n 2
-yl-4.5-dihydro-1H-[1.2.4]-triazol-3-yv])methvl]amino} benzamldlne
hydrochloride

o
HCI 7’
N
)&o’\/OH
suspension of
30 4-{[[2—ﬂuoro-3—(2—hydroxyethoxy)—5-methoxyphenyl](S—oxo-1—pyrimidin-2
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et hoxy)-1-pyrimdin-2-y1-1H41, 2, 4] triazol -3-yl]Jmethyl} -2 -fluoro-5 -nethox
yphenoxy) et hyl ester acetic acid salt (corresponding to 63.2 ng) obtained

i n Exanplwo28a/as7DMF (3 m ), carbonic acid butyl estercduprdivogbenyl
ester [CAS No.67036-13-9] (40.8 ng) and pyridine (55.2 ttL) were added, and
the resulting mxture was stirred at roomtenperature for 2 days. 5 Ethyl
acetate and water were added to the m xture, and the organi c | ayer was
col l ected. The org}g&lc I%er was sequentially washed twice with water and

with satur arBateqtgdeo-d&l Lhrirgrekd-dynethybiamigndberzoattide - lin@ydr ous

sodi um sul f@W%%Tﬁlﬁ‘rl@esl'o(??%ﬁho\l‘fi%nﬁ'r'nEﬁfa‘ﬁGl Qi ,mﬁ'j‘dwésh‘%of)le'dt fatsecolt ai ned
was concentrated undér reduced pressure. The resi due obtai ned 10 was

purified by bRIQW-si Acetyl ghlorids %n%r%ﬁﬂnamlhmy stowheadded| theptoopnd
hexane- et hylth@?éastu‘i’ttu? nh t»@éé‘stﬁﬂg gbb@'}ﬁdbéi?}ﬂ}pf&“fh Sgéh%iogqggd was

di ssol ved in nethano ur| agal n using SUM
col urbn (30 mlng;rembmn@d; mnﬁlmarwé (@ﬁamé) wast addesl, and| thei rpaultingemigiirer / i n)

t bt t 18. H- 86- 0. 91
(m org. "o, Sps (4L SOTRRNgle: Ot Bieued g MRk ERGRG I R0TR O,
(s, 311), 3bED)V(spn36rl)red4cch pressures. 81&& f@ither élsub@eqted fb=4aZHﬂZl;op2<H) 4 43
t, J=4.4Hz, 4.61-4.6 1H)., 4 d, 7. 6Hz 6,13 (d,
S 2hz. H)dlS%éiLazPé’net‘we( Pﬁl&‘zﬁ?rgth%“@is@ A%%f'mT %me‘é‘ag%f@%smﬁh Wéﬁ), 6. 72
(d, J=8.8Hzadithd td.tBO retidud 4. Bisgolvéd Hhe sﬁn?eﬁ drd, th20des81tBhf miztire Wa82 (d,
e, 55 Acetli cacli

{7 sdBlt oxy o &PBlsty F5 ml 055} L RGIoP pnAigma 1By oride (505" 34 “mnicl]" "°
t hyl pr opoxycfam@wealb@xa/ RBIOLY O 1rieh 1m1@er(12763ﬁ1n111@¢51 méndl)tihi @eHandt y! ]
_2|_th hyl - 2({% UOIE) was a m%tdggxﬁgr@?g%y %&hor beelsotwer Tlll\claNrgs)u_l{u?g (i)m ureH\%ys O Ny?O
stirred at room temperature for 18 hours, and 2 N hydrochloric acid (50
mL) was added thereto at 20°C or below, and the resulting mixture was
15 stirred at room temperature for 18 hours or more. After cooling to 10°C
or below, the suspension obtained was filtered and sequentially washed
with water (10 mL) and tert-butyl methyl ether (10 mL). The solid
obtained was dried at 40°C under reduced pressure to obtain the captioned
compound (4.7 g) as a white solid.
20 "H-NMR (CD;OD): & = 3.73 (s, 3H), 3.89 (t, J = 4.8 Hz, 2H), 4.11 (t, J =
4.8 Hz, 2H), 6.01 (s, 1H), 6.60-6.64 (m, 1H), 6.66-6.72 (m, 1H), 6.87 (d, J
= 8.8 Hz, 2H), 7.37 (t, J=5.2 Hz,‘ 1H), 7.63 (d, J = 8.8 Hz, 2H), 8.79 (d, J
= 5.2 Hz, 2H).
. . [0246] Exampledl
25 4-{ [(R)-[2-ﬂuoro-3-(2—hvdroxyethoxy)-5-methoxyphenyi](S :6xo;l -p“yrirn“idi |
n-2-yl-4,5-dihydro-1H-1,2.4-triazol-3-yl)methyl]amino } benzamidine

(R)-methoxyphenvlacetate

):
p&N
o/\,OH

suspension of
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o 0 0 am xtureof onel otcontai ni ngaceti cacid

2-(3-{(R)-(4-carbam m doyl phenyl am no) - [ 5- (1- et hyl pr opoxycar bonyl oxym

et hoxy) - Iwpyoimm4stin- 2- y1- 1HAL1, 2, 4] tri azol - 3-yl ] net hy11l- 2crhwonoe&omet hox
yphenoxy) et hyl ester acetic acid salt (corresponding to 63.2 ng) obtained
in Exanple (53a) and DM (3 m ), carbonic acid isobutyl ester 4-nitrophenyl
ester [CAS No.112240-73-0] (40.8 ng) and pyridine (55.2 1.1L) were added,
and the resulti n%]m'xture was stirred at roomtenperature 5 for 2 days.

Ethyl acet attel BAdlereet-Gubydramsdiryd-1-methexmheay e xehk porigadint 2| ayer
was col | ect edh 4 BIGiHGUARNAR [ | BYALiNaSI IRANERAhindPShEAnkue W th water

and with saturated aqueous sodi'um chl orii solution, and dried over

anhydr ous sdadteahdenide (e 73 herwdyi TPanB- 2vaundl) landrmdthenpl (Bhldminewhs | trat e
obt ai ned wa cent : :pres igdu 1 tai ned
was purifi e%e%@%i@??g”ﬁ&gﬁé clofﬁl&gn%%gtﬁ%nat%g{ge&gg%ﬁﬁnﬁ;éﬂ soﬁ“vgr%?? of
hexarfe- et hyimmobtwaeiddas tisretornttG08Cs aptlitbaedswd ting ounxdureThas stospdond was

di ssol ved i et and wa rified ai sin UM. CHI RAL, .QA- 2500
colum (30 %ﬁry ngg&!grsn nobi | Zn(%léase: me angP%J eI%ISE%IhSI?%te:(Iﬁ%mr‘?%/m n) to
obtai n the ¢Ap{(i)emakthoxyshenglacs(izbacid (gJ3 gl Hi NWRM@IEI) 3grid Gcetid.aB6d 0. 91
(m 6H), O. d, J=6.8Hz, , 6H), 1.58-1 66 (m .412),.1.99-2 07 (m..111), 2.1
(s, 3H). 3. Z‘Z}'Z’%s,fn[élﬁefef"é’%d(&? ]bf%. ‘%&,S?’%}% intp QBI‘%{",“'JEEQ%Q}“%, 4.43
(5 o OLppiBhed b oS (s S3giul ded el is ot
=7. : m m ,
6. 729 d, J:§9§‘|Q?}‘§11I)VY357”.“£‘Q‘1(‘?’?%%4? e reslting mzxtc@, wasgtighgsl atyrppm g g2
(d, J=4.8Hz tethPer@tireEoa Mol Bo 8 andadtb® T €&CB hours. The resulting solid was

5-{(R) - (4-{am no-12-met hyl al | yl bonyl i mi t hyl | phenyl -
25111 uor 0. ANFSHHGRGRIROKFES Siher FBAIPEIY IRt BH1 Coisoiy! THFdh 21 -

ether (13 mL), and then dried at room temperature under reduced pressure
to obtain the captioned compound (2.1 g) as a white solid.

15 '"H-NMR (CD;0D): 6 = 3.35 (s, 3H), 3.73 (s, 3H), 3.89 (t, J = 4.4 Hz, 2H),
4.11 (t, J = 4.4 Hz, 2H), 4.56 (s, 1H), 6.00 (s, 1H), 6.60-6.64 (m, 1H),
6.65-6.71 (m, 1H), 6.87 (d, J = 8.8 Hz, 2H), 7.22-7.32 (m, 3H), 7.35 (t, J =
4.8 Hz, 1H), 7.47 (dd, J = 1.6, 7.6 Hz, 2H), 7.63 (dd, J = 2.0, 7.2 Hz, 2H),
8.78 (d, J= 4.8 Hz, 2H). '

20 [0247] Example 42 .
4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-0x0-1-pyrimidi
n-2-yl-4.5-dihydro-1H-[1,2.4]-triazol-3-yl)methyl]amino } benzamidine

hydrochloride
N
HCI ¥N
.N

N
H
N N):O
H2N7(© F
NH MeO O/\’OH
To

4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-ox0-1-pyrimidi

25 a mixture of

n-2-yl-4,5-dihydro-1H-1,2,4-triazol-3-yl)methyl]amino} benzamidine
(R)-methoxyphenylacetate (20 g, 30.2 mmol), methanol (200 mL), and
ethanol (400 mL), 5 N hydrochloric acid (20 mL, 100 mmol) was added to

30 dissolve the same. A seed crystal of the captioned compound was added

109



2H-[1,2,4]triazol -3-yloxynet hyl ester 2-fluoro-1, 1-di nethyl ethyl ester
(56a) Carbonic acid chloronethyl ester 2-fluoro-1,1-dinethylethyl ester

Cl

1-fl uor o- 2- et hyl pr opane- 2- ol

0A0j <'Wwoldndemrpmisrr ogenat nospher e, t oam xt ureof 30 PCT/JP2011/061919

(Biorg. Med. Chem, volunme 19, page 1580, 2011), THF (95 m) and

chl oronet hyl chloroformate (7 m ), pyridine (6.4 m) was added dropw se
- 78C. The resulting m xture was stirred

2011/ 145747PCT/ JP2011/ 061919 at
oo Rrackiopeiaditip®, anthihe FesHltdrm pHxHES RSBS00 a¥ernight 2hept ane

overni ght afof

(THF sol ution, 5.25 g) [CAS No. 353-80- 0]

0

WO

(200 n) m&@oxﬁd%ﬁjpetrgtutr@e Th{ pregi énf'é'i’@d rs%ﬁ!d' WaB i Ak PEdU R Rd %ﬁuéﬂ%?ﬂt ially

washed with O.

hydr ogen 5 V@éh%ﬁﬁﬂeas‘ml&?@ wveod W?HOIM%m%mlﬁﬁwanahm%mera‘t ed
di
aqueaus sodu Gary gy AOLALIATEA00 B Yl 31| ose i alhas,

magnesi um sul Fat e

hydrochl ori c ‘aci , saturated agueous soO

esulti'ng m xture tere and t

obt aiSned wadriednmeet aat 8dwuedehtamethgomgptioned sompouniie( 1463 gluas ebikitned was
CD%%@ reduced pressure to obtain the captioned compound (5.25 g).
§1 = 1.55 (d, J=1.6Hz, 6H), 4.46 (d, J=47.2Hz, 2H), 5.69 (s,
[ 0263] '"HESMECACERARad d 3.73 (s 53H§R)891({ J amiti8oHz, 2H), 4.11 t, J=
[ 2- net hyl al |
-fl uoro- 3-(
15H41, 2, 4] t H @8z, 32H), 0K yMEL, W+ BT, 129) TU6S b, 17 £-818 14, IR 180Y9 (&srer NO

distilled
101H NIVR(

2H) .

v-F

10

15

20 PR

25

/ -

428 515 D e BIl 1 BB Branhd i by PSRBT 72 400 JEDR 68 TS 1. 2

=75-‘9 Hz, 2I-II\£. N 1- C) Ht >-0 NN

Mass spectrum (ESI): m/z 495 (M+H)"

[0248] Example 43
[1-amino(4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-0x0-
1-pyrimidin-2-yl-4.5-dihydro-1H-[1,2.4]-triazol-3-yl)methyl]amino } phenyl

Jmethylene]carbamic acid 2-methylallyl ester

I
):
N
/& A~_CH
To a mixture ‘ of

4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-0x0-1-pyrimidi
n-2-yl-4,5-dihydro-1H-1,2,4-triazol-3-yl)methyl]amino } benzamidine

(R)-methoxyphenylacetate (0.5 g, 0.755 mmol) potassmm carbonate (104
mg, 0.755 mmol), and dimethyl sulfoxide (1.5 mL), carbonic acid
2-methylallyl ester phenyl ester [CAS No. 138621-73-5] (145 mg, 0.755
mmol) was added, and the resulting mixture was stirred at 60°C for 2 hours
and 30 minutes. After cooling the mixture, the reaction solution was
added to a mixture of ethyl acetate (5 mL) and water (15 mL), and an
aqueous acetic acid solution (prepared from acetic acid (0.1 mL) and water
(5 mL)) was added dropwise to the resulting mixture with stirring. The
precipitated solid was filtered and sequentially washed with ethyl acetate

(10 mL) and water (10 mL). The solid obtained was dried under air flow
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H2ZN N "rr MeOOH O Underni trogenat nosphere, am xtureof [1 -amino(4- [(R) - [2
- fluor o- 3- (2-hy dr o xy eth oxy) - 5- methoxy pheny 1 (5
-oxo- 1 -wynomidsn72-yl-4,5 -di hydro-1H [1,2,4]-triazolre3uytoimveéiayl | am no
} phenyl 20 )methylene]lcarbamc acid 2-nmethylallyl ester (Exanple 44, 474
ng), carbonic acid chloronmethyl ester 2-fluoro-1,1,dinethylethyl ester (295
nmg), rubidiumcarbonate (166 ng) and N, N-di net hyl acetam de (15 nlL) was
stirred at 85C for 60 mnutes. After coaoling the mxture to room

t enper at ur e 10 PHERR &b EARIHP ST GAMBRAPIILGS 6 ddﬁ%gﬁﬂé pyeHawusded: reduced pressure.

25  The obt ajnReK {eIrs i) Wes= nuw {4, %%bm TEYEI3E9), BNgA ¢, S + ac@ pgebypol um

chr onmat ograﬁ%gm xed “sol’'vent ‘of mét hanol -wat'er ¢ontal ni ng 0. 1% of “acetic

acid), and t, We= b8 dlnedHbohpoulid 2Was 41 Ur () ur-02 i(ad1 By, §i9%6i Ga gel

btain the (ot Paeeael o, I, ot SEREARTINS (PEEL R e 1O

J=1. 6Hz, 6HY, 711(<Bdf§831H)2HZ 857((Id|;Js=4BI—I)Iz, ZHB9 (s, 3H), 3 97 (t,

400 (s, S sbiebln dbAR A g0t ol 15T 678 (0 sty el an (ab

J=2.8, 6.4H{024%4) Exénfpbe ddd, J28 5.0Hz, 51H), 6.71 (d, J=8.8Hz, 2H),
7.30 (1 34, 8ok M o 820 3788 Pk B B3 Ll s B (026

[ 2- et hyl al Nypwiaitdinkr)di svditoidret 1] } Rry a0l 30y1)methyl Jamino } phenyl

10 fo-(2-fl 1-di neth IeIh xycar pbonyl oxymet hoxy) - 1- pyri m di n-2-y1-2
1%2 4]tr@MM&i@§§%thoxyphenoxy)ethyl ester NOF

™
N}: N
.N
N
H =0
N ! N
Hz“ﬂ
]
/U\,OWN MeO o~~-OH
o]
To a mixture of

4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-0xo0-1-pyrimidi
n-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]Jamino} benzamidine

15 hydrochloride (5.0 g, 9.41 mmol), potassium carbonate (2.6 g, 18.8 mmol),

and dimethyl sulfoxide (15 mL), carbonic acid 2-methylallyl ester phenyl

ester [CAS No. 138621-73-5] (1.57 g, 8.19 mmol) was added, and the

resulting mixture was stirred at room temperature for 4 days. Ethyl

acetate (100 mL) and water (200 mL) were added to the reaction solution,

20 and the aqueous layer was collected. Acetic acid (1.62 mL, 28.2 mmol)

was added dropwise to the aqueous layer with stirring, and the precipitated

solid was filtered and sequentially washed with water (20 mL) and diethyl

ether (20 mL). The solid obtained was suspended in ethyl acetate, filtered,

and then dried under air flow. The dried solid was suspended in ethyl

25 acetate (50 mL), and the suspension was stirred for 1 day. The suspension

. was filtered, and the solid obtained was washed with ethyl acetate and dried

under air flow to obtain the captioned compound (4.87 g) as a yellow solid.

"H-NMR (CD;0D): 6 = 1.79 (s, 3H), 3.71 (s, 3H), 3.87 (t, J = 4.8 Hz, 2H),

4.09 (t, J = 4.8 Hz, 2H), 4.55 (s, 2H), 4.91 (s, 1H), 5.02 (s, 1H), 5.96 (s,
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y-NHsj.)- O. NNOH2N ..")(--" "Tr N MO O Under nitrogen

at nosphere, a mxture of acetic acid 2- {3-[(R- {4-

[ am no( 2-wet2bylabtayl oxycar bonyl i mi no) net hyl ] phenyl am no PET/IRZ011/061919
-(5-0x0-1-pyrimdin-2-yl1l-4,5-di hydro-1H[1, 2,4]-triazol-3-yl)nmethyl]-2-flu
or o- 5- net hoxyphenoxyl ethyl ester (Exanple 45, 508 ng), carbonic acid

chl oronet hyl ester 2-fluoro-1,1,dinethylethyl ester (Exanple 56a, 295 nyg),

bi di bonate (166 d_N, N-di met hy] acet ani de (15 ni tirred
at B5C Tor GBONPA 607 (L&) coBhi g e ik dFR. 104 Gorh- 300 Hémpbbat ur o

the reaction BotdLIOR $BS, SPNCENYr@L g yRA]Y, ﬂqfuced pressure. The obtai ned
resi due was purified by reverse 9p3rc1ase silica gel colum chronat ography

(mi xed sol véfiassepepdumadoil) watze?9Mt-Bni ng 0. 1% of acetic acid), and then
t he obt ai ne SQIIP further purified by silica gel colum

chr omat ogr ag%y (m@)%ﬁ wa\slent of heptane-ethyl 25acetate-nethanol) to
obt ai5n t he Aegtii Ind 04 _nq ' H- NIVR( CIX - = 0 (d,acidl. 6Hz,
6H), 1.80 (s, [ ] , 4.41
(t, J=4.8Hz=2H 45U, J=Ar. otz Z2H), 4. ° . 2H) . i , 5.04
(s, 1H), 5. 4@-6xo-1Ipyrifkdin-2AH]-4,5dikydronl 734 ,2.46]-GdaAoliB-y)metiyl]-@-fkiz, 1H),
6. 65 (dd, J=3. : , k=8.8Hz, 2H), 7.30 (t, J=4.4Hz, 1H),
7.72 (d, J=8"%rFmehigX Az, 2H). [0265] Exanpl e 58

Car boni cacid 5 5-{(R)-(4')\H1

{am no-[ 2- et hoxycar bonyNdJ: i no] met hyl } phenyl am no) - [ 2-fl uor 03

- (2- hydr oxyet hoxy) - 5- mgit %xyphenyl | methyl } -2-pyrimdin-2-yl1-2H41, 2,4
Jtriazol -3-yl oxy IF' ter 2-fluoro-1, 1-di net hyl ethyl ester

(58a) Car boniaﬁiig;iwJ _ _
5-{(R)-(4-c ey e heryl-am no) - [ 2- f | uor o- 3- (2- hydr oxyet hoxy) - 5-m
10et hoxyphenyl ] eet hy11l- 2- pyra m di n- 2-y1-2H41, 2, 4] tri azol - 3-yl oxynet hyl
ester 2-fluoro-1,1-dimethylethyl ester acetic acid salt O
10 To a mixture of
4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-ox0-1-pyrimidi
n-2-yl-4,5-dihydro-1H-1,2,4-triazol-3-yl)methyl]amino } benzamidine
(R)-methoxyphenylacetate (0.5 g, 0.755 mmol), carbonic acid 2-methylallyl
ester 4-nitrophenyl ester [CAS No. 218598-29-9] (179 mg, 0.755 mmol),
15 and N,N-dimethylformamide (1.5 mL), triethylamine (0.532 mL, 3.78
mmol) was added, and the resulting mixture was stirred overnight at room
temperature. To the reaction solution, 4-dimethylaminopyridine (2.78 mg,
0.0228 mmol) and acetic anhydride (0.157 mL, 1.66 mmol) were added, and
the resulting mixture was stirred at room temperature for 1 hour and 20
20 ~ minutes. A buffer of pH 6 was added to the reaction solution, and the
resulting mixtufé was eXtré;{é-d four tirrn;:svvséith a-n;i)-(“t_l_lre of ethﬂ récetate
and tetrahydrofuran (ethyl acetate:tetrahydrofuran = 1:1). All the organic
layers were combinéd, washed. with saturated aqueous sodium chloride
solution, dried over anhydrous magnesium sulfate, and then filtered. The
25 filtrate obtained was concentrated under reduced pressure, after which
acetone (3 mL) was added to the residue obtained, and the resulting mixture
was stirred at room temperature for 3 days. The precipitated solid was
filtered and washed with acetone (1.5 mL). The solid obtained was dried

under air flow to obtain the captioned compound (246 mg).
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N N H NN HZN NH MeOOH Under nitrogen atnosphere, to a m xture of
carbonic acid 5- {(R)-(4-

am no42- medhylialsbpuboxycar bonyl i mi no] net hyl } phenyl am no) PrTB2031/6Hé190r 0- 3

- (2- hydr oxyet hoxy) -5 - net hoxyphenyl] nethyl -2-pyrimdin-2-yl-

2HA1, 2, 4] tri azol - 3-yl oxynmet hyl- ester 2-fluoro-1,1-dinethylethyl ester
(Exanpl e 56b, 63.5 ny), acetic acid (49 At) and N, N-di methylforman‘i de .(0.70

m tetrakijs(triphen osphi ne palladium (0) (4.9 was added, and the
Festl ting. m BCAMIVED SR rbg hed ABCoH3: 248 fronkb, 3aF4 B Mo0i428 287 ¢ he
mxture to (ROWH)EABSL A 14Ur (&n, AHIE 4@9@ 'ﬂ{b &0901&1 Q'H)C(Srﬂza(sn'lm 5hey Gaptioned
conpound was di vi'ded i nto 3 equal ots used I"ow n%)

reactions. [16D66]62%- Q@Q)(f%;r%ﬂhl@a&(é 925HZ{ eR), 743-5 (t 7= 48 Hz, 1
am nol2- et hgx b I n leqt /RN ) 12-f1 uor 0253
-(2- hydr oxygtzzd%)ﬂg» zngthngv (Id Jrre?“r?yh?niﬂgyrl mdin-2-y1-2H [1,2,4
Jtridzol - 3- Mmsmcuym @EﬁlérmZﬁ CMdHJ) 1-di met hyl et hyl ester To
one | ot obt (s (llgrgke (58a), pyridine (18 ilL) and carbonic acid
et hyl ester mpﬁ@rry'l—ester [ CAS No. 6132-45-2] (12 ng) were added, and
the resulti rm:emcxture was stirred overnight at rooms5 tenperaturecidt hyI
acetate (5 n . ) L Wer £ addedbtolt he an(l'iami‘je organic
| ayer was cétHtette HEIN, 64 aye " 10 XAt ate (5
n1) al | the(SObgeml-ﬁyﬂlmy@mszW4e54d®}mstdrne1d;l [&m4ﬂtmﬁ61@\#er)rrmﬂl|ﬂ\y1¢mﬂﬁ
S|umsulf te. .The resul ti m xture was filtered, and the filtrate
obt ned m&%&ﬁ@@*ﬁ%@é@%ﬁ@éﬂ&lﬁfﬁéed pressure. 10 The residue obt ai ned
was purified by silica ge% col um chr omat ogr aphy (m xed sol vent of
hept ane- et hyl acetate-netRanol) to obtain the captioned conmpound (4.9 ng).
1H NVR(CDC13): 8 = 1.37Nt, J=6.9Hz, 3H), 1.50 (d, J-1.6Hz, 6H), 3.70 (s,
3H), 3.97 (t, J=4.2ud# , 4.10 (t, J=4.2Hz, 2H), 4.19 (q, J=6.9Hz, 2H),
15 4.44 (d, J=4x , 5.47 (d, J=7.5Hz, 1H), 6.12 (m 3H), 6.45 (dd,
J=2.8, 6.4Hzl ot 668 (dib J=2.8, 4.7Hz, 1H), 6.71 (d, J=8.8Hz, 214),
7.30 (t, J=5.2Hz, lH) 7.72qd, J=8.8Hz, 2H), 8.83 (d, J=5.2Hz, 2H). [0267]

Exanpl e 59 Car bon| cacid
At room temperature,

4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-0x0-1-pyrimidi
n-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]Jamino } benzamidine

15 hydrochloride (5.058 g, 9.42 mmol) was dissolved in dimethyl sulfoxide
(15 mL), and potassium carbonate (3.91 g, 28.3 mmol) was added thereto.

[¢)

To the resulting mixture, 2-methyl-allyl phenyl carbonate (1.81 g, 9.42
mmol) was added under stirring at room temperature, and the resulting
mixture Was stirred for 18 hours. Thereafter, 4-dimethylaminopyridine
20 (57.5 mg, 0.471 mmol) and acetlc anhydrlde (2.23 mL 23 6 mmol) were
added to the reaction solutlon and the resulting mixture was stirred for 1.5
hours. Further, acetic anhydride (0.223 mL, 2.36 mmol) was added to the
mixture, and the resulting mixture was stirred for 2 hours. To the reaction
solution, tetrahydrofuran (20 mL) and ethyl acetate (40 mL) were added,
25 and 5% aqueous sodium hydrogen carbonate solution (50 g) was added to
quench the reaction, after which the layers were separated at 50°C.
Furthermore, the aqueous layer was extracted twice with a mixture of
tetrahydrofuran (20 mL) and ethyl acetate (40 mL). . The organic layer was

combined, washed twice with 5% aqueous sodium hydrogen carbonate
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20 5- {(R-(4- { am no-12-propoxycarbonyli m no] met hyl }

phenyl am no) -[ 2-fl uor o0- 3-(2-hydroxyet hoxy) - 5- met hoxyphenyl ] net hyl }
-2-pyri mworeRyminzHf 1, 2,4] triazol-3 -yl oxynethyl esrgpr2011/061919
2-fluoro-1, 1-dinethyl ethyl ester N 6-?). OF NNf-C HL ,)--0 N OH

To one | ot obtained in Exanple (58a), pyridine (18 gL) and 25carbonic acid
4-ni trophenyl ester propyl ester (13 ng) were added, and the resulting

m xture was stirred overnight at roomte rature EthyI acetate (5 m) and
water (4 nl poludion Sem eed raneeniithupde safiget gadothsanrengeatiatedyapder

col I ected. TheRAUSRANSEAY Aceie X6 AL %s\ﬂfa&teoewxhe Fe6ldat SobRidda) . al !
the organic layers were conbi ned, and dried over anhydrous nagnesi um

5sul fate. Thadithe nesulting mixtureevasastimed atreem tamperdiore farty heersobfiat ned was

concentrate r e s iLfled by
silica gel Qv gﬁnggrghlﬁg#a?%é% % xggﬁgc‘)fa\?ent Of%ﬂg{pe?gﬁé@?’h%ﬁ thd
acet &t e- net memd)tlgtg tmlmmeamstﬂar@nhptti@ﬁbd‘ondlﬁpqu (7The p@)cipilaﬂeNW CDC13) ;

ry 3. 7o ( et ang eq oGl e cxbiTongS lorpionih 574 les 187 51

2H), 5.44 (gelldwrisdbidz, 111), 6.13 (m 3H), 6.45 (dd, J=3.0, 6 5Hz, 1H),

655 (0% LriRt Do SRS b ey (b gt 2

15Car boni cadixy fm, 2H R .344m,@H)Na- 4426sbamz<ycsazr<@9mw); #ioaakveHhys oo (d 3

Pheri am o) 421 Har S kI By S By 35 ¢ Jeshoxaronenl |, Ry
2-fluoro-1, dy%thyttﬁtm ), 81 &f, J 24T g H)ot ghtained . § A omplges( 58a) ,

pyridine (1 and carboni c acid butoxy ‘ester 4-nitrophenyl” ester (14
ng) were adéi‘éd] &Haaéﬂ)eéaﬂu@gs mBY-ure was stirred overnight at room
terrperatureMgS%gc@Qﬁt@tsq) (m/2835 quyater (4 M) were added to the
m xture, and t organi ¢ | ayer was coI ected. The aqueous |ayer was
extracted w[@?ﬁ?ét@%m&%te (5 mM), 25 all the organic layers were

combisned, a defH% ; gnfgagnem um sul fate The resul tipngy m xture
was |Itere, 3 F 1 ed under_reduced
pressure. & 4
chr omat ogr aemsﬁw&%é&twﬁmﬂ& tttﬂ@tﬁé}@stltty&n?&ﬁtl%@p%hmot)yltzo obtai n
t he capti oneu compournd

H-[1.2 4]tr1azol 3 vloxymethyl ester

20 B ~ Under nitrogen atmosphere a mlxture of acetic acid
2 {3-[(R)-{4-[amino(2- methylallyloxycarbonyhmmo)methyl]phenylamlno}
-(5-oxo0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]}-2-flu
oro-5-methoxyphenoxy}ethyl ester (1.0 g, 1.57 mmol),
3-methoxy-2,2-dimethylpropionic acid chloromethyl ester (598 mg, 3.31

25 mmol), rubidium  carbonate (255 mg, 1.10  mmol), and
N,N-dimethylacetamide (20 mL) was stirred at 85°C for 75 minutes. After
cooling to room temperature, ethyl acetate (100 mL) and water (100 mL)
were added to the reaction mixture. The organic layer was collected,

sequentially washed with water (100 mL) and saturated aqueous sodium
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'H- NMR(CDC13): = 0.94 (t, J=7.2Hz, 3H), 1.41 (sext, J=7.2Hz, 2H), 1.50 (d,
J=1.7Hz, 6H), 1.71 (quint, J=7.2Hz, 2H), 3.70 (s, 3H), 3.97 (dd, J=4.0,

4. 8Hz, 2Mp,207/h874¢m 4H), 4.44 (d, J=47.2Hz, 211), 4.9Pctdp20irdeistiz, 1H),
6.12 (m 3H), 6.45 (dd, J=2.8, 6.3Hz, 1H), 6.64 (dd, J=2.8, 4.8Hz, 114),
56.71 (d, J=8.8Hz, 2H), 7.30 (t, J=4.8Hz, 1H), 7.72 (d, J=8.8Hz, 2H), 8.83
(d, J=4.8Hz, 2H). [0269] Exanple 61 Acetlcacid 243- (R)-(4- {am no

f et hoxycar bonyl i m no] net hyl Iph | am no)45 (2-fluo

10r o- 1, 1- di ﬁgf cetSRBMATAr HerhydTasd, RveR ok VAT oS, rpagREsium.- julfates 1 Bhey v
azol -3 -yl] Jeskbylt wes hlltlé%cpoﬁ‘ 'ﬁ'ﬁHhﬁéYﬂﬁ%f@&b@a%éw{vag%bﬁf:entfzﬁé@tﬁgg;' cacid
2-(3- {(R)-(carbam m doyl phenylam no)- [5 -(2 -fluoro-1,

- di met hyl et Kedyeedrprestwe.ox Fhetrasidyy obtaiged iwasdpyrifieq ;byzqahcq zebealumy azol -

-yl ] met hyl } 0 e Y e d It Nr N
HO NN H2N Nﬁh@er%é%gfapl’ ¥ (156{@3%QBQ@E&?%&?@%@&&ES&@?tg%éttagé?)a%m xk?gfrne B acetic
aci d 52- (3- fapt®yngdicoriporintb( - mg) hy kasolidh oxycar bonyl i mi no] net hyl

phenyl ami no)y- ](Ig,giégg(ﬁ 540 di Egetjml qtﬂo&y%ﬁ)bq% QBB E‘B&ye %H)

-pyrimdin-2-
H—p)[ll 2,4]tr Ba]zﬁ:)(s 3H), | et Ky, 12H2- 81700¢s0-3%1 et hdxxyZih émo 2¥)e ¥/l -4eBt émn,

(PeamLe ST o2 ST e T e ) OB, I e ! Poomt g e (O, o0
resul ting ni&tai=es. dwdiz, StHY, et ed A5T 1 Az, lﬁi)hwls(d A £e8.4 (D) TIHI 64
Xt e To [RMy LegRera) VS 11t G SETE! 92 59 Y U A 91 NG, Yee s

Hz, 2H), 7.30 (t, J = 5.0 Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 8.82 (d, J = 5.0

Hz, 2H).

[0253] Example 48

3-methoxy-2,2-dimethylpropionic acid
15 5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth

ylallvloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-vyi-2

H-[1.2.4]1triazol-3-yloxymethyl ester

TN /
N'N O, (o]
N'I /--09‘.—K
H 1 O
N N
HzNh/[j F
J\/O‘n’N MeO 0™~y
(o} o
Under nitrogen atmosphere, a mixture of
20 [1- am1no(4 {[(R)- [2 ﬂuoro 3-(2- hydroxyethoxy) 5 methoxyphenyl](S -0X0-

1-pyrimidin-2-yl-4,5- d1hydro 1H-[1,2,4]-triazol-3- yl)methyl]amlno}phenyl
)methylene]carbamic acid 2-methylallyl ester (1.0 g, 1.69 mmol),
3-methoxy-2,2-dimethylpropionic acid chloromethyl ester (641 mg, 3.55

mmol), rubidium  carbonate (312 mg, 1.35 mmol), and

25 N,N-dimethylacetamide (30 mL) was stirred at 85°C for 115 minutes.
. After cooling to room temperature, pyridine (0.69 mL, 8.45 mmol),
4-dimethylaminopyridine (20.7 mg, 0.169 mmol), and acetic anhydride

(0.32 mL, 3.39 mmol) were added to the reaction solution, and the resulting

mixture was stirred at room temperature for 2 hours. Ethyl acetate (150
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25capti oned conpound was divided into 3 equal lots, and used for the
follow ng reactions. [0270] (61b)Aceticacid 243- {(R-(4- { am no

[ et hoxycawbanylissiano] net hyl phenyl am no) 45- (2-fl uo PCT/JP2011/061919
ro-1, 1- di net hyl et hoxycar bonyl oxynet hoxy) - 1- pyri m di n-2-y1-2H[1, 2, 4] tri
azol - 3-yl ] met hy11- 2- f | uor o- 5- met hoxyphenoxy) et hyl ester N fi ~..... OF NI
"r". NHZN N -Tr MO To one | ot obtained in Exanple (61a), pyridine

(18 p,L) and carbonic acid ethyl ester_ 4-nitrophenyl ester (12 ). were
added, and tMe 80dewater| g Onindumergeadded; fo dhe d\?é?ﬁwfgﬁﬂlxévr%o@% the

tenperat ureredgifiyy AGLHLAL Ewae RBkiradfed Vatrge Q)f'%_érgll \gﬁfe? %EEQOIIQCI‘%B?

m xture, and the organic | ayer was coll ected. e aqueous | ayer was
extracted wsedneatially weshed avifls watyr (K00 mhpk apdgeatinat¢dpgneowse sedivonbi ned,

and dried o h [ fg?g, I.Ag et ur S
filtered, ag k?ﬁ% %?Pﬁ#gke 0 ?EF#EER&ES é%%@iﬁ?? té%hﬂnﬁgrﬁ%édﬁgﬁg
pressdure. THesicemitduas Gibteaddheff, wad thedilfratadobipinkid wes cgetersmdtedmnder

h ' I . - I C - I bt ai
e ot oot gl L 5oL Vil el AR RN pATELEG L AOP gy 0010
1.50 (d, J=thfidzatoftdphy2(rhikedssol3kht 03.ethyl acetatd-methdivl mo cbthin 4hel3 (t,
J=4. 8Hz,

oA, S 888 (8 d el il (8 I b 612 (i
J=8. 8Hz, 21N, NMBQCDICI;)#4=aHA (sL3H), 1. 183(s, dH)J BBz 3HH?.098(s83H)d,
I=4. 8. 2H {0274 BRMLCAS 3,70 (s, 3H), 4.19-4.21 (m, 2H), 4.41-4.44 (m,
2H), 4.57 (s, 2H), 4.91 (s, 1H), 5.03 (s, 1H), 5.51 (d, J= 7.1 Hz, 1H), 6.11
(d,J=6.4 Hz, 1H), 6.12 (d, J = 7.1 Hz, 1H), 6.21 (d, J = 6.4 Hz, 1H), 6.44
(dd, J = 2.9, 6.6 Hz, 1H), 6.68 (dd, J = 2.9, 4.8 Hz, 1H), 6.71 (d, J = 8.8
Hz, 2H), 7.30 (t, J = 5.0 Hz, 1H), 7.73 (d, J = 8.8 Hz, 2H), 8.82 (d, J= 5.0
15 Hz, 2H). |
[0254] Example 49
3-methoxy-2.2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth

ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2

20 H—[l,2,4Itriazol-3-yloxyméthyl ester ethanesulfonate

At room temperature, 3-methoxy-2,2—dimethy1propionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2

25 H-[1,2,4}triazol-3-yloxymethyl ester (1.0 g, 1.28 mmol) was dissolved in
- acetone (80 mL), and a solution of ethanesulfonic acid (127 mg, 1.15

mmol) in acetone (20 mL) was added dropwise thereto. To the resulting

mixture, a seed crystal of the captioned compound was added, and the

resulting mixture was stirred overnight at room temperature. The
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Aceticacid 20

2-(3-{(R) - (4-{am nor propoxycar bonyl i m no] net hyl } phenyl am no) 45-(2-flu

or o- 1, 1- dvoebhyisstshoxycar bonyl oxynet hoxy) - 1- pyri m di n- 2pgtatddindo] . tr

Il azol - 3-yl i met hyll- 2-fl uoro- 5- met hoxyphenoxy) et hyl ester 0

To one | ot obtained in Exanple (61a), pyridine (18 A) and 25carbonic acid

4-nitrophenyl ester propyl ester (13 ng) were added, and the resulting

m xture was stirred overnight at roomtenperature. EthyI acetate (5 nl) and

water (4 m pregapiatgddenid GVQShé'l tersd.umashet gvith eacgiqqieni and shasy dpigd to

col | ect ed. t etate (5 m), al
SRR R IE LM IR orifSy ﬁﬁgg@g}lgsﬂ'g% il %&gé&c !

t he organl Cc Iayers Wer e CO over a rous magnesi um

Ssul fate. THE-NMRI(CThOMI G ar bOARS(sf BHDed dif3 @acBHhel 29 I(t.rare7 @bHai ned was
concentrate n e e S e resi uni {4 ed by
gqﬂ 985 (s {]f §#§t g dﬁ&;gshék‘{) 2. 75“ JoS L %}}@p@e&s W% urgi 44

silica gel um ¢ h1xed ol ven tane-
acet at e- net kandil), 3.83 diss aHy, #128-42pt (non2H).codI3Petidd (8. 2Hpry- 751(Is|- RER( CDC13) :

oh . 210 (205 T 530, Tyl ng:e 5 ket Sho, By b I 3. (0K 130, O1s
4. 433(1t1 J=46.BHxd, 27%%3:444&}(11 1H);409 Dk, Jéﬂzmmgxgsoie;m%alsmmts 3.213
E(T J= 8)8Hz Héré%%fdsds?g’ 1§1’4 )li‘ég%ﬁioj gg%(ozhb =8 8Hz, 8.83 (d,

J=4. 9Hz, 2Fﬁo2ﬂﬁ[ 4ipl anple 63 AcetlcaC|d 243- {(R)-(4- { anlno
[but% ycarbon .hyl 'ohen,lan1no)45 (2 quo

ro- 1 1- di meHsAE

860' 3 -yl] BEF(R)’JIB (22acfetd4@re%o'5<y)meﬂhmw@%@Mﬁhw}nﬂai{%ﬁunl}@ Ele,l}h H2N N Me

ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-y1-2

H-[1.2.4]triazol-3-vloxymethyl ester propanesulfonate

m O, O/

T50.H
N NI)_O/-O\%-K
&o’\/o
15 At room temperature, 3-methoxy-2,2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth

ylallyloxycarbonylimino]methyl} phenylamino)methyl]-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester (1.0 g, 1.28 mmol) was dissolved in
ethyl acetate (100 mL), a solution of l-propanesulfonic acid [CAS No.
20 5284-66-2] (151 mg, 1.22 mmol) in ethyl acetate (5 mL) was added
dropwise thereto. To the resulting mixture, a seed crystal of the rcaptioned
compound was added, and the resulting mixture was stirred overnight at
room temperature. The precipitated solid was filtered, sequentially
washed with ethyl acetate and terz-butyl methyl ether, and then dried to
25 obtain the captioned compound (950 mg) as a white powder.
'"H-NMR (CD;0OD): & = 1.02 (t, J = 7.2 Hz, 3H), 1.068 (s, 3H), 1.073 (s,
3H), 1.76-1.86 (m, 2H), 1.82 (s, 3H), 2.05 (s, 3H), 2.73-2.78 (m, 2H), 3.03
(s, 3H), 3.22 (d, J = 0.8 Hz, 2H), 3.73 (s, 3H), 4.23-4.25 (m, 2H), 4.39-4.42
(m, 2H), 4.75 (s, 2H), 5.02 (s, 1H), 5.10 (s, 1H), 6.11-6.13 (m, 3H), 6.63
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To one | ot obtained in Exanple (61a), pyridine (18 !'IL) and carbonic acid
but oxy ester 4-nitrophenyl ester (14 ng) were added, and the resulting

m xt ure wse 28i1l/msmd overni ght at roomtenperature. Ethylcagetatesiobh n) and
water (4 m) were added to the m xture, and the organic |ayer 25 was

col l ected. The aqueous | ayer was extracted with ethyl acetate (5 m), all
the organic | ayers were conbi ned, and dried over anhydrous nagnesi um

sul fate. The resulti n% m xture was filtered, and the filtrate obtai ned was

concent r at efddindier 3 Pedue &t perstﬁfr“é(dq'hé T & du H)?bt]éilhe(d hdd. gur i f? ed by
silica gel ¢pl 2, ngaﬁgwom m?,m.% | yeny pﬁzhgnga@%s eldhy = 4

acet at e- net hano# to obtain the captioned ¢onmpound { 1H NI\/R( CDC13) :
8 = 0.94 (t Hz2¥)2Hz, 3H), 1.41 (sext, J=7.2Hz, 2H), 1. 51 (d J=1. 7THz,
611), 1. 70H§[@2136]t 12klz, 211) 2.10 (s, 3H), 3.70 (s, 3H), 4.14 (t,
J=7.4Hz, g—%rz’*:rgé OHz, 2H), 4.43 (t, J=5.0Hz, 2H), 4.44 (d, 5
J=4752Hz, 2&%@&_@%&%&&@ 6. 4Hz,
5% {52380 st dthvidnidd s iiiopei dhdfithing 4 8
H, 7.72 (4, . 6. 00 (U, J=4.8FZ, ZH). [UZ273] Exanpl e 04

Car boni caci d[51012eﬂﬁdp1{opbxyéartbowhwphmnhbm1hm/rimidfret).hdxl/lde[ﬂ odjttiami nol

- 2- et hyl sul f an 2- fI 0r 05 5- et hoxyphenox )ethyl ester ethyl ester
SVe 0 NNAOEE ol 3 eyt 22 PIg-53 pethoxxplenoxylet WPeds Lreaction vessel had
been replaced with nitrogen, K{_ﬁuene (1126 nL) and acetonitrile (1126 nl)
wer e added. 15 Wile stnr% e resulting mxture at room tenperature,

2- (4- cyanophenyl am no) L%g 1 uoro- 3- (2- hydr oxyet hoxy) - 5- net hoxypheny

| ]t hi oacet am de ;ﬁ,n '>‘°net wei ght 750.4 g, 1.999 nol) was added

portionw se. Afje irng in with a m xed sol vent of

t ol uene: acet inbt ki L& L R_0nm), the bath tenperature was set at 18C. 20

To this mxtureg tri met hyl oxdoni um tetrafl uoroborate (311 g, 1.999 nol) was

added portionwi se_over a period of about 2 hours, rinsing in with
acetl®nitrile (750URdpr amidroged ninosphicips 8t | MMEHITS hefir sacgtica teaich

t enper at urezo{s F@{jd%ﬂgérﬁﬁfo@'|rﬂé%981al¥ml6)?§5a%$rﬁgfxﬁﬂﬁpﬁteﬂl 1jp'ixeﬁzgamﬁo 00”0')

was additionally m xt ure "was furt rre

hours, and tGepxefleppramidineybrial-ditydrasl Hdi,2a4]-0Gzahd- Yhmehh}ﬂﬂ-@rﬁw/as
t d f t
? 9'1r1r ed 1or gé@mh@%{}%xgéh drﬁd&lér}gﬁw és‘?&p?ﬁ% F'e 95 Q6o El?g oL opy mat e

g, w se to reattion gi°on ohral ned,
f ol | owed by chlowpumethey ] aghdiért il eenhmlfpr@yyh ditee [C&E&Np 1763 12B32m}| 0174t mem),

L9l CRELAH latRE B, T A Bl KIRGRDY L LT
and water (#6fiédmh) 868Ce faﬂo&ﬂj mmmténe mA>ftarr eoolingl thteennkgam © lrepar was
temperature, ethyl acetate and water were added thereto. The organic
layer was collected, the aqueous layer was reextracted with ethyl acetate,
and all the organic layers were combined. The organic layer was
20 sequentially washed with water and with saturated aqueous sodium chloride
solution, and dried over anhydrous magnesium sulfate. The desiccant was
filtered off, and the filtrate obtained was concentrated under reduced
pressure.  The residue obtained was purified by silica gel column
chromatography (mixed solvent of heptane-ethyl acetate-methanol) to
25 obtain the captioned compound (130 mg) as a solid.
'"H-NMR(CD;0D): § = 0.84 (dt, J=1.6, 7.6 Hz, 6H), 1.56 (m, 4H), 1.78 (s,
3H), 2.04 (s, 3H), 3.69 (s, 3H), 4.20-4.23 (m, 2H), 4.37-4.40 (m, 2H), 4.53
(s, 2H), 4.58 (m, 1H), 4.89 (br.s, 1H), 5.01 (br.s, 1H), 6.06 (s, 1H), 6.10 (d,
J=6.0Hz, 1H), 6.13 (d, J=6.0Hz, 1H), 6.57 (dd, J=2.8, 6.8Hz, 1H), 6.74 (dd,
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coll ected. The organic | ayer was sequentially washed with water (7504 i)
and 5% sodi um bi carbonate water, then with 10 % aqueous sodi um chl ori de
sol ut i on Ww@20d/g9¥74vwi ce, and concentrated under reducedprpgrgssuies®e about
2300 nL. To the residue obtained, tetrahydrofuran was added 5 and the

m xture was further subjected to azeotropic distillation three times (2500
m., 2500 nlL, then 2250 nL of tetrahydrofuran was used) to obtain a -
tetrahydrofyran sol ution of the captioned conpound. % 274] Exar’q;l e 65

Car boni caci ™ %32 4.4Hz, 1H)46. 7c7y%f11olp=f9@?ﬂ]§lll’a3rﬁﬁ=07 Aos(t, dxe-2Hz, 1H), 7.71 (d,

- 1-pyri mi di p= Qﬂﬂzé}ﬁ 8l 9=3 2z, DH)2.,

4] -tri azol - 39&_émet hyll -2-¥1 uor o- 5-nmet’hoxyphenoxy} et hyl ester ethyl ester
After the af &xampde fRe reaction vessel had been replaced with-

nitrogen, thg.tietrahydrofuran solution containing Carbonic acid 13;2-(3- 1
-(4- cyanophww—ﬁnmw

t hy1]5- 2- f | ude B-5Rvetdh tampinod Aargthyts evasborsil ipinodmethyldpherivlaniing) Exanpl e
64 was added insi.ng . i ' :
Ther eaf t er, —py i
porti onw selhxhethvliaz tﬁluk)emnjemathumphénd:&(}ethvlnsterg inwth 20
tetrahydrofuran (1000 nL), and the m xture was stirred at a bath
tenperature of 22C for ;;'fl\\hgur)s_ Pyrim din-2-yl -hydrazine (8.2 g, 0.074
mol ) was additionally aom%d »finsing in with tetrahydrofuran (30 nL), and
stirring was continued faHo one hour. Thereafter, the bath tenperature was
set at 15C, 1, § dla I yclo[5 4. 0] undec- 7-ene (304 g, 1.999 nol) was 25
added dropvvl)a\, xtq,r , rinsing in with tetrahydrofuran (50 nL), and
then the bath tgrrpﬁﬁoaturoe e~WgS set at 22C and the mixture was stirred for
2.5 hours. Thereafter, the bath tenperature was set at 15C, and et hyl

acetate (7504 rrL) Iﬁi&l@rl thg@hocahﬁég;ﬁlee@l da( 7904tue) Wer eg@dred ey t he
reaction solutio bat h terrperature was set at 22C, the organic

| ayd® was c8r{3e£(t1@d{4 aammorﬁ% ragfistlylpsxcarbopdimino) meth Wiaheaylasming}tt h et hyl
acetate (3793_8}g-1- ﬁ}ﬁmﬁ&lﬁ -RNgans ﬁlﬁyf&fsrlsH r2‘34f€}'i'é¥o'i‘%d)§%hﬁ%£l j.gapuc | aygr

was washed vmth 10 aqueous “sodi um-chl ori de’ ol ut1 on tw ce,
concentr at e@r%ﬁd@ﬁtmnbww}@ﬁ%r @tefl'KEXﬁmqjlﬂeS,oﬁ ang)adcwbgnus asithj ect ed

to azeotropig w@bﬁu@lasﬁg@?h 880! TRR mmt}%%g(@r.ofu{ﬂ;hs)( t hanol

was used, eac |ned tetra >mL) and
rret hanol (4p6tassiunwerebated38d m:g)aaml tl‘ﬁé/-émqtbmlfpunamida 162 maptwaned

gggund 1%t1f3’t 5"\558(54%%%0% do)AfteEfj;‘S)gl%é %%e Q]feaﬁgo?r%l '%%estogr]ogéi ’(déll) '

J 7.2Hz, 1H)cmﬁer60&r6 @thylmacethie, afd 7Rater 8Refemadaddd ltherefodl ”I(hdt orghnic 8,
8 jﬁ, %::DD, l%f?%\ggsgggﬂgﬁ%ﬁ&fﬁ{eozj'l ’u b 64 g%%é‘e]agxtracted w1|_p1 ethyl ace(tge J=4.8,

and all the organic layers were combmed The organic layer was

sequentially washed with water and with saturated aqueous sodium chloride

20 ,- solution, and dried over anhydrous magnesium sulfate. The desiccant was
filtered off, and the filtrate obtained was concentrated undef redﬁced
pressure. The residue obtained was purified by silica gel column
chromatography (mixed solvent of heptane-ethyl acetate) to obtain the
captioned compound (28.9 mg) as ‘a solid.

25 "H-NMR(CD3CN): & = 1.26 (d, J=6.4Hz, 6H), 1.78 (s, 3H), 2.04 (s, 3H),
3.72 (s, 3H), 4.23-4.26 (m, 2H), 4.38-4.40 (m, 2H), 4.52 (s, 2H), 4.87
(quint, J=6.0Hz, 1H), 4.92 (br.s, 1H), 4.98 (br.s, 1H), 6.00 (d, J=7.6Hz,
1H), 6.05 (d, J=7.6Hz, 1H), 6.07 (s, 2H), 6.60 (dd, J=2.8, 6.8Hz, 1H), 6.67
(dd, J=2.8, 4.8Hz, 1H), 6.77 (d, J=8.8Hz, 2H), 7.42 (t, J=4.8Hz, 1H), 7.77
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154- t[12-fluoro-3-(2-hydroxyet hoxy)-5-nmet hoxyphenyl ] (5-oxo-1-pyrimdi n-2

-yl-4,5-di hydro-1H41, 2, 41-tri azol - 3-yl ) net hyl | am no} benzonitrile

After thewetongabmre in the reaction vessel had been repcagezhiwndiaie

ni t rogen, t hesuspensi oncont ai ni ngcar boni cacid 20 2- {3-

[ (4- cyanophenyl am no) - (5- oxo- 1| -pyrim din-2-yl-4,5-di hydro-1H41, 2,

4] -triazol -3-yl ) et hyl ] - 2-fl uor o- 5- net hoxyphenoxy} et hyl ester ethyl ester

obtained in added at _a bath tenperature of 15C, and rinsing

inwith met KEE{%?@E;@HM?} 8aid: {et-PBRydHdf uran (826 nL). 5 N aqueous sodium
hydr oxi de sqby;g]oq;x(a@gmt 7.995 nol) was added 25 dropwi se to the

m xture at the baf enperature of 15C, then the bath tenperature was set
at 20C, andAW&lCrparflnn suspension was stirred for 16 hours Theacadf t er

t he bathterﬁp

Jami :nG[%&hgpﬁ'pgeﬁgl%%nIBB ;@-etadded
dropwi se to _ : t at

22C, Sand wathe RIKYCA gtk ydtlopy . ] ‘
captioned c gﬂd %ﬁ;g 288] ded to the m xt ure which
was t hen St?ﬁgﬁ 2 o@ﬂnmgh g8¥ liyle 754 nmL) was added dropw se,
and the batfi53&nperature was cool ed t Adficover a period of about atidours.
Stirring wa ned for 1 rs.at .t t erature of 0OC. The
preci pi t at ei\/\gi{&%)l' e?%r(?a ?f%‘/gpﬁﬂﬂa%é?@r [g(j' gltZ Hlyﬁ{r?@op%margppgl@xgﬁher
reduced pr e:éslw)@)alt-pslﬂnilduﬁﬂ)@lt1CH-QDI2<’;I4]mrlhitﬂ TaDimehel - m(ﬂmﬁursin(e@ﬁ@x ga )net

t 631.6 as .a el | ow pomder 111- NVMR (400MHz, DVBO-d6): 8

?)o Hﬁz’n ﬁsﬂ@&este 2gete aéﬁﬁi 4.07 (t, J=4.8Hz, 2H), 4.92
(t J 4 8Ft , 5.88 J 7 2Hz, 6 53- 6. 63 (m 1H), 6:.70-6.84 (m

N

3H) 741( J124 753(d 10J=8. OHz, 2H), 7.63 (d,
J=7.6Hz, 1H), +81 (dn- , 4 8Hz, 2H), 12.26 (brs, 1H). [0276] Exanple

67 Acet i caci d e ’ {am no
[ but oxycar bm thyI }Bhe I am no)-(5 -isopro

15poxycar bonyl 0 Bmﬁyrl mdin-2-yl-14[1, 2, 4] triazol-3-yl)methyl] -
2-fl uoro-5-net hoxyphen8>?\47 ester (67a) Acetl cacid 2-

{3-[(R)- (4-carbam m doyl phenyl am no) - (5-i sopropoxycar bonyl oxynet ho
Xy-1-pyrimdin-2-yo-1H [18 2, 4] tr bExbire3 -yl ) mdt hy1] - Zcktiaor o- 5 -aekd hoxyphe

20noxy} et h»l_(3e_ ?Eﬂt(@?ﬁhir&[Q%gth§7f’amyloxycarbonyhmlno]methyl}phenylamlno)
-[5-(1-ethylpropoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triaz

15 0l-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester (Example 51, 266
mg), DMF (2 mL) and acetic acid (0.196 mL), tetrakis(triphenylphosphine)
palladium (0) (20 mg) was added, and the resulting mixture was stirred
overnight at an external temperature of 45°C.  After cooling the mixture to
room temperature, the reaction solution containing the captioned compound

20 was divided into 4 equal lots, and used for the following reactions.

[0259] (53b) | Acetic . acid
2-(3-{(R)-(4-{amino[propoxycarbonylimino]methyl}phenylamino)-[5-(1-et
hylpropoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

(\

gﬁ & ,HVOTT

25
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Under ni t r ogenat nospher e, am xtureof aceticacid 2- {3- [(R- {4-

[ am no( 2- net hyl al | yl oxycar bonyl i m no) net hyl ] phenyl am no } -(5-o0xo0-1

- pyri m diwe2oylnd43- di hydro- 1H11, 2, 4] -tri azol - 3-yl) net pgitlip2d@1/Hé191925

or o- 5- met hoxyphenoxyl ethyl ester (Exanple 45, 250 ng), carbonic acid

chl oronmet hyl ester isopropyl ester [CAS No.35180-01-9] (121 ng), rubidium
carbonate (73.2 ng) and DMA (10nmL) was stirred at 85C for 90 m nutes. After
cooling the m xture to roomtenperature, ethyl acetate and water were added
thereto. The organPc I%yePiREe colof ectods, tlﬁg a§OBBIRING| ayAsetigns acid

reextract edowist h Bt (aytardagliAldoy! H&y?}éxhiﬁd)e[ﬁgﬂg}g{yg;?ﬂogﬁg&éar%ﬁﬂoﬁwpi ned.

The organic | ayer ‘'was sequenti al 3{ washed "wi t W th Ssatdrated

aqueous sodethaxyiilopydmidiat 2yl dd-[ hadt i 2 2d- oy Hmethnh a2 dlroresiy meshermn
| fate. Th i fi.Li:er , SLlpr I: wa
ilcj)ncent rate P gﬁgde%% b\(%gt}rpdrclggguaﬁgég te(crgggls%(;t}gd%%ttgi 6ralsteg &m%gggﬁdrlﬁfl ed Ey
silida gel colExampdé5dmendgPdphy3 (mi)xedrbonic epid éMmitrephen)s-estdrypropyl
t at e- net - AL bt a4 ti i - . §3- -4- j
(2 ot byl ol FORECAT DR TS LR8I, foelal Firidi (5572 1T wére WA,
- ( 5- i sopr openy ctheboasyl tingy meixinarey whs pytitred ditnrcbm ltehdperptin®, féf t2 i &gl - 3-y

10pret hyl ] - 2-f l.uor 0- 5- net hoxyphenox h ester as olid. .To a m xture
of "obt a, ned FLBY! TheTiRrns MRS Alded 1o Yo Figis” fpf (Be organicHaget

tetr ﬂ(! s(tr h;m[sewlll@w&p?@rhe) %@?hioagl%eﬂ W%ﬁs&qmi%\?iimﬂyf wdld_wd, t-&ﬁﬁ fvs_hﬁt t
res ing mxture was _ stirred, for .. After coolin 1e.mxture to
roo#\Ot enper Jfal§Teang Math 3atptatedh 2ARSQ sy ?a‘ﬁdé@ Priff sqluien, r‘irée‘bﬁéig’é silica

15gel col umankydrous se8iuap RY1fatd. X EChes Bk E&nt Ghas THIR AP bIahEthE ENtALI NY
0. 1% of acetéc .acjd) to obtain the captioned compound (95 .ng). [0277]

(67b) Acet i cQetained wasconcentrater) under redyusidhBrosputeox v BHMG RPHORSRt hyl )

phenyl am nojakSurifBQPbP NAM silica gel column chromatography (mixed solvent of
poxycar bonyl oxynet hoxy=-| - pyri mdin-2-y1-1H][1, 2, Aﬁ triazol - 3-yl) et ?lyl ]-
202- f | uor o- BexrdehetaypAesiate) feohiain dhe spptiongy epmroundeeBatbi®aci d  2- {3-

[ (R)5(4- car bgnyRi@h 1§y =261 952 90 5¢rh SBRH. 00 DY GATLPBYE 0N BN 1 66
(m, 4H), 1.70-1.78 (m, 2H), 2.1 (s, 3H), 3.70 (s, 3H), 4.08 (t, J=6.8Hz),
4.20 (t, J=4.4Hz, 2H), 4.43 (t, J=4.4Hz, 2H), 4.61-4.67 (m, 1H), 5.44 (d,
J=7.2Hz, 1H), 6.13 (d, J=7.2Hz, 1H), 6.16-6.19 (m, 2H), 6.43-6.45 (m, 1H),
6.66-6.68 (m, 1H), 6.71 (d, J=8.4Hz, 2H), 7.30 (t, J=4.8Hz, 1H), 7.72 (d,

20 J=8.8Hz, 2H), 8.82 (d, J=4.8Hz, 2H).

[0260] Example 54
Acetic | acid

2-(3-{(R)-(4-{amino[butoxycarbonylimino]methyl}phenylamino)-[5-(1-eth

. ylpropoxycarbonvloxymethoxy)-1 -pyrimidin-2-y1-_1_Hi[ 1 _,_2,4]tr_i_azol-3 -yl]lme

25 thyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

To a mixture of one lot containing acetic acid
2-(3-{(R)-(4-carbamimidoylphenylamino)-[5-(1-ethylpropoxycarbonyloxym
ethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-ylJmethyl}-2-fluoro-5-methox

121



xy-l-pyrimdin-2-y1-1H [1,2,4]triazol-3-yOmrethyl] -2 -fluoro-5 -nethoxyphe
25 noxyl ethyl ester acetic acid salt (23 ng) obtained in Exanple 67a and
DMF (1 miwo2earfasmarc aci d butyl ester 4-nitrophenyl estecT[JEA%1/061919

No. 67036-13-9] (10 ng) and triethylamne (50 ill) were added, and the
resulting mxture was stirred at roomtenperature for 63h. Ethyl acetate
and water were added to the m xture, and the organic |ayer was col |l ected.
The organic | ayer was sequentially washed with water and with saturated
aqueous sodYBRFRAIFIIYS estar acetis, acad dalir (comresperdiagHpdd bdsmangheainedn

sul fate. Theg, Ci}%éd&ﬁﬁ@r%av‘@ﬁd fDM‘Fe(ﬁgnl‘)"f I:arb@ﬂfi: Lha lgﬁt | lefct @mt%plfjl‘ir%?x]yl ed by

concentrated under reduced 3(éressure resi due obfai ned

silica gel e€8feurtAoTNooeEl 3yl 3 y(40mM %@i sl pendingf (Beprdneverchgddedeet at e)

32775k, "argin 18, ARG RG> a T s PR o s MR oy

3.700s, 3H) EthylogqatateJamgl pdter wele addadtd thel (mmxtdie) and. tBE-cerg88icnlay2H)

T s goiered. e Sofiahgs 14l ok SedBflany “adll oiile Byt

6.77(d, J 8vx8iﬁzr alﬂi-i)wth?satﬁ(atted \hqde(&kdzsodﬁﬁﬂl) chléride (sdlutic:8. aBidzdrlad-l)oveB 85(d,

goﬁuts |(;|>Z<ycar BBJW% H‘% ﬁgﬁﬁﬁ YR t6gﬂphe o g%r?aiﬁgé%jnt(l‘gaszﬁI%BTf}g@ ahd b 3l

r opoxycar bonptaxydeidsoconcenratedi mdbrrkeauyéd pr¥kbuek. 4 1THé aé!s@diue?ohta)lﬁal hyl

]- 2f|uor05 met ho it h st am xt ur eof Acet i Cld 20

| (R0 4" car DA RHTEAS BROPA M 1S g Seor mar JPORASH BBy Ry Hoc PRy o 1
-pyrim di n- Beydnelkthyl heetafd)t ol aB@ln She ¥hpti®iddy bdmpduhd. UOTHrs%orﬂEéﬁhQi(yphe
noxy} et hyl est‘gls cetl Cc acid salt (23 ng) obt ai ned in 5{[& 7a and DWF

(1 ), carB&Si vadiigomgthanoesiRd WA PHFGSHeRAIN StiRe
No. 112240- 73012508 Q& o¥ihna(3@ Itnm(@tx% 2/, 1Rokid0 phhde: M@&Qn@d@@aqo@met he 25

resulting mixture was stirred at room tenperature for 64h’ Ethyl acetate
and wat er wdPenhaneq to @btaia th?ﬁ@m@ledamnp%@d)ﬂg?am éng)ayer was col | ect ed.

The jar gani CIH@NR/IR@CE?%@R)'S% b>91"‘gﬁg ) Ovegt'agezzg&gs\ﬁ L h . saquigt ed

aqueous sodi um chl ori de”sol ution n us ‘fagnesi um
sul fate. Thémdasl)ctandt! \Z/és(m,lﬂﬂ)erzeb(bf}H) ant) {(heH)i I4t1r3a(te1ﬁ@18éiznéﬁ)was

concentrated %U]ﬁtﬁr J&ﬁjﬁ;% %gu{t’snsze-gﬁzr eﬁ{e)d%gfgt@? ?ahe\@?hﬂﬁ a(dl ed by

silica gel chr omafto sol'vent hept cetate)
to obtain tﬂeh@rﬁtﬂéﬁed léoﬁtbderﬁdZHZLéll}D)Q 606 191 (i NN, CdDGB)-IB) 48 (@, 9AH)d,

3870, 326 A OB I B @ - BT, 23 o R sl b ity 27

J=6.28Hz, 1HJ=8BIDGQSI), RHP, (6 I68(8Hz, DEH. 6Hz, 1H), 6.12(d, J=5.6Hz, 1H),
6 57(dd J= %Og& 6. 8H 6.75(dd, J=2.8. 4.8Hz, 1H), 6.77(d, J=9. 2Hz
7. 46(t [9484, M 7.69(d, J=9.2Hz.

Acetic acid

2-(3-{(R)-(4-{amino[isobutoxycarbonylimino]methyl}phenylamino)-[5-(1-¢

. thylpropoxycarbonyloxymethoxy)-1 -pyri/mid_i_‘n-2:y1_- 1H-[1.2.4]triazol-3-yl]

25 methyl}-2-fluoro-5-methoxvphenoxy)ethvl ester
/ \

%@r&}

To a mixture of one lot containing acetic acid

2-(3-{(R)-(4-carbamimidoylphenylamino)-[5-(1-ethylpropoxycarbonyloxym
ethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]Jmethyl}-2-fluoro-5-methox
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102H), 8.85(d, J=4.8Hz, 2H) [0279] [ Measurenent of powder X-ray diffraction
patterns] For the conpound crystals obtai ned in Exanple 20, 24, and
25, powdewoXeriamsmirf fracti on patterns were nmeasured undecTipmicoadidi ons
bel ow. 15[ Measurenent Conditions] X-ray used: CuKa ray Voltage: 50 kV
Current: 300 mA Divergence slit: 0.50 mm 20Scattering slit: open Receiving

slit: open Scan rate: 2/mn [0280] Fig. 1 shows the powder X-ray
diffraction patterns of the conpoun e 20, and Table 1 shovvs t he
peaks of angpge%quciﬁfrhwéé%qro%eflsoqm ﬁ&ItZQ?théSB@éﬂéngﬁPe%?tfyg) Phimned

2theta (degigeExRelp | vs3)Nt@ASIHMFA- B "mP), 3 carbonic acid isobutyl ester
4-nitrophenyl ester [CAS No.112240-73-0] (40.8 mg) and pyridine (55.2
uL) were added, and the resulting mixture was stirred at room temperature
5 for 2 days. Ethyl acetate and water were added to the mixture, and the
organic layer was collected. The organic layer was sequentially washed
twice with water and with saturated aquéous sodium chloride solution, and
dried over anhydrous sodium sulfate. The desiccant was filtered off, and
the filtrate obtained was concentrated under reduced pressure. The residue
10 obtained was purified by NAM silica gel column chromatography (mixed
solvent of hexane-ethyl acetate) to obtain the captioned compound. This
compound was dissolved in methanol, and was purified again using
SUMICHIRAL OA-2500 column (30 mme¢ x 25 cm, mobile phase:
methanol, elution rate: 30 mL/min) to obtain the captioned compound
15 (26.74 mg).
"H-NMR(CDCls): 6 = 0.86-0.91 (m, 6H), 0.97 (d, J=6.8Hz, 6H), 1.58-1.66
(m, 4H), 1.99-2.07 (m, 1H), 2.1 (s, 3H), 3.69 (s, 3H), 3.91 (d, J=6.8Hz,
2H), 4.20 (1, J=4.0Hz, 2H), 4.43 (t, J=4.0Hz, 2H), 4.61-4.67 (m, 1H), 5.44
(d, J=7.2Hz, 1H), 6.13 (d, J=7.2Hz, 1H), 6.16-6.19 (m, 2H), 6.43-6.45 (m,
20 1H), 6.66-6.67 (m, 1H), 6.72 (d, J=8.8Hz,2H), 7.30 (t, J=4.8Hz, 1H), 7.72
(d, J=8.8Hz, 2H), 8.82 (d, J=4.8Hz, 2H).
[0262] Example 56
Carbonic acid

5-{(R)-(4-{ amino-[2-methvlallyloxycarbonyliﬁmi_no]methv_l_} phenvlramino)-[

25 2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyllmethyl}-2-pyrimidin-2-vl-
2H-[1,2.4]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethvyl ester

(56a) Carbonic acid chloromethyl ester 2-fluoro-1,1-dimethylethyl ester

e
CI/\O’U‘O F

Under nitrogen atmosphere, to a mixture of

30 1-fluoro-2-methylpropane-2-ol (THF solution, 5.25 g) [CAS No0.353-80-0]
(Biorg. Med. Chem., volume 19, page 1580, 2011), THF (95 ml) and
chloromethyl chloroformate (7 ml), pyridine (6.4 ml) was added dropwise
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at -78°C. The resulting mixture was stirred overnight at room .
temperature, and then ethyl acetate (200 mL) and heptane (200 mL) were
added to the mixture. The resulting mixture was sequentially washed with |
0.5 N hydrochloric acid (300 mL), saturated aqueous sodium hydrogen
5 carbonate solution (200 mL), water (200 mL), and saturated aqueous
sodium chloride solution (200 mL), and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was distilled

under reduced pressure to obtain the captioned compound (5.25 g).

10 '"H-NMR(CDCls): & = 1.55 (d, J=1.6Hz, 6H), 4.46 (d, J=47.2Hz, 2H), 5.69
(s, 2H).
[0263] (56b) Carbonic ' acid

5-{(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl}phenylamino)-[2
-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2

15 H-[1,2,4]triazol-3-yloxymethyl ester 2-ﬂuoro-1,l-dimethylethyl ester
1N\ F
Vol 8-

H N'hi)—o’—O
N ! N
HZN\'/© F

)J\,O\n,N MeO o~-OH

(o]
Under nitrogen atmosphere, a mixture of

[1-amino(4-{[(R)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl](5-oxo0-
1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]amino } phenyl
20"~ -)methylene]carbamic - acid 2-methylallyl ester (Example 44, 474 mg),
carbonic acid chloromethyl ester 2-fluoro-1,1,dimethylethyl ester (295 mg), 7
rubidium carbonate (166 mg) and N,N-dimethylacetamide (15 mL) was
stirred at 85°C for 60 minutes. After cooling the mixture to room
temperature, the reaction solution was concentrated under reduced pressure.
25 The obtained residue was purified by reverse phase silica gel column
chromatography (mixed solvent of methanol-water containing 0.1% of
acetic acid), and then the obtained compound was further purified by silica
gel column chromatography (mixed solvent of heptane-ethyl

acetate-methanol) to obtain the captioned compound (98 mg).
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'"H-NMR(CDCl3): § = 1.50 (d, J=1.6Hz, 6H), 1.80 (s, 3H), 2.35 (br.s, 1H),

3.69 (s, 3H), 3.97 (t, J=4.2Hz, 2H), 4.10 (t, J=4.2Hz, 2H), 4.44 (d,

J=47.2Hz, 2H), 4.57 (s, 2H), 4.90 (s, 1H), 5.04 (s, 1H), 5.46 (d, J=7.2Hz,

1H), 6.13 (m, 3H), 6.44 (dd, J=2.8, 6.4Hz, 1H), 6.65 (dd, J=2.8, 5.0Hz,
5 1H), 6.71 (d, J=8.8Hz, 2H), 7.30 (t, J=4.8Hz, 1H), 7.72 (d, J=8.8Hz, 2H),

8.83 (d, J=4.8Hz, 2H). |

[0264] Example 57

Acetic acid

2-(3-{(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl}phenylamino)

10 -[5-(2-fluoro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-vyl-2

H-[1 ,2,4]triazol-3 -yllmethyl}-2-fluoro-5-methoxyphenoxv)ethyl ester

NI BC
NN

N| I)‘OF
/&o/\,o

Under nitrogen atmosphere, a mixture of acetic acid

""ZZ

2-{3—[(R)-{4-[amino(2-methylallyl.oxycarbonylimino)methyl]phenylamino}
15 -(5-0x0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]-2-flu
oro-5-methoxyphenoxy}ethyl ester (Example 45, 508 mg), carbonic acid
chloromethyl ester 2-fluoro-1,1,dimethylethyl ester (Example 56a, 295 mg),
rubidium carbonate (166 mg) and N,N-dimethylacetamide (15 mL) was
stirred at 85°C for 60 minutes. After cooling the mixture to room
20. . . temperature, the reaction solution was concentrated under reduced pressure.
The obtained residue was purified by reverse phase silica grel.column
chromatography (mixed solvent of methanol-water containing 0.1% of
acetic acid), and then the obtained compound was further purified by silica
gel column chromatography (mixed solvent of heptane-ethyl
25 acetate-methanol) to obtain the captioned compound (104 mg).
'"H-NMR(CDCl3): & = 1.50 (d, J=1.6Hz, 6H), 1.80 (s, 3H), 2.10 (s, 3H),
3.69 (s, 3H), 4.20 (t, J=4.8Hz, 2H), 4.41 (t, J=4.8Hz, 2H), 4.45 (d,
J=47.2Hz, 2H), 4.57 (s, 2H), 4.91 (s, 1H), 5.04 (s, 1H), 5.46 (d, J=7.6Hz,
1H), 6.14 (m, 3H), 6.44 (dd, J=3.1, 6.5Hz, 1H), 6.65 (dd, J=3.1, 4.9Hz,
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17 26.5 21 27.5 9 28.55 29.2 30.4531.17 31.8 4 32.15 [0281] Fig. 2
shows the powder X-ray diffraction patterns of the conpound of Exanple 24,
and Tabl ewd 28hwms74rhe peaks of angle of diffraction [20pcand2divesipeak
intensity. 5[ Table 2]

1H), 6.71 (d, J=8.8Hz, 2H), 7.30 (t, J=4.4Hz, 1H), 7.72 (d, J=8.8Hz, 2H),
8.83 (d, J=4.4Hz, 2H).

[0265] Example 58
Carbonic acid

5 5-{(R)-(4-{amino-[2-ethoxycarbonylimino]methyl}phenylamino)-[2-fluoro-
3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-y1-2H-[1.2.4

]Jtriazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester
(58a) Carbonic acid
5-{(R)-(4-carbamimidoylphenylamino)-[2-fluoro-3-(2-hydroxyethoxy)-5-m

10 ethoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-yloxymethyl
ester‘2-ﬂuoro-1,1-dimethy1ethy1 ester acetic acid salt
N,/\ 0 WF

TN
o] =N

N 0
/U‘OH y NN -0

\ -0
N N
HoN F
NH oo o~-OH

Under nitrogen atmosphere, to a mixture of carbonic acid

Y

5-{(R)-(4-{amino-[2-methylallyloxycarbonylimino]methyl} phenylamino)-[
15 2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-
2H-[1,2,4]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester
(Example 56b, 63.5 mg), acetic acid (49 pL) and N, N-dimethylformamide
(0.70 ml), tetrakis(triphenylphosphine) palladium (0) (4.9 mg) was added,
and the resulting mixture was stirred at 45°C for 15 hours. After cooling
20 the mixture to room témperature, the reaction solution containing the
_captioned compound was divided into 3 equal lots, and used for the
following reactions. - |
[0266] (58Db) Carbonic acid
5-{(R)-(4-{amino-[2-ethoxycarbonylimino]methyl} phenylamino)-[2-fluoro-
25 ' 3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4
]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester
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2theta (degree) Relative Intensity 4.3 17 8.2 100 8.6 15 12.3 17 13.2 40
14.1 29 15.6 9 16.7 17
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To one lot obtained in Example (58a), pyridine (18 pL) and
carbonic acid ethyl ester 4-nitrophenyl ester [CAS No.6132-45-2] (12 mg)
were added, and the resulting mixture was stirred overnight at room

5 temperature. Ethyl acetate (5 ml) and water (4 ml) were added to the
mixture, and the organic layer was collected. The aqueous layer was
extracted with ethyl acetate (5 ml), all the organic layers were combined,
and dried over anhydrous magnesium sulfate. The resulting mixture was
filtered, and the filtrate obtained was concentrated under reduced pressure.

10 The residue obtained was purified by silica gel column chromatography
(mixed solvent of heptane-ethyl acetate-methanol) to obtain the captioned
compound (4.9 mg).
"H-NMR(CDCls): & = 1.37 (t, J=6.9Hz, 3H), 1.50 (d, J=1.6Hz, 6H), 3.70 (s,
3H), 3.97 (t, J=4.2Hz, 2H), 4.10 (t, J=4.2Hz, 2H), 4.19 (q, J=6.9Hz, 2H),
15 4.44 (d, J=47.2Hz, 2H), 5.47 (d, J=7.5Hz, 1H), 6.12 (m, 3H), 6.45 (dd,
J=2.8, 6.4Hz, 1H), 6.65 (dd, J=2.8, 4.7Hz, 1H), 6.71 (d, J=8.8Hz, 2H), 7.30
(t, J=5.2Hz, 1H), 7.72 (d, J=8.8Hz, 2H), 8.83 (d, J=5.2Hz, 2H).
[0267] Example 59
Carbonic acid

20 5-{(R)-(4-{amino-[2-propoxycarbonylimino]methyl}phenylamino)-[2-fluor

0-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-v1-2H-[1,

2.4]triazol-3-yloxymethyl ester 2-fluoro-1.1-dimethylethvl ester

To one lot obtained in Example (58a), pyridine (18 pL) and
25 carbonic acid 4-nitrophenyl ester propyl ester (13 mg) were added, and the
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resulting mixture was stirred overnight at room temperature. Ethyl acetate
(5 ml) and water (4 ml) were added to the mixture, and the organic layer
was collected. The aqueous layer was extracted with ethyl acetate (5 ml),
all the organic layers were combined, and dried over anhydrous magnesium

5 sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified
by silica gel column chromatography (mixed solvent of heptane-ethyl
acetate-methanol) to obtain the captioned compound (7.0 mg).
'H-NMR(CDCl3): & = 0.98 (t, J=7.4Hz, 3H), 1.50 (d, J=1.6Hz, 6H), 1.74

10 (sext, J=7.4Hz, 2H), 3.70 (s, 3H), 3.97 (t, J=4.2Hz, 2H), 4.09 (m, 4H), 4.44
(d, J=47.2Hz, 2H), 5.44 (d, J=7.5Hz, 1H), 6.13 (m, 3H), 6.45 (dd, J=3.0,
6.5Hz, 1H), 6.65 (dd, J=3.0, 4.8Hz, 1H), 6.71 (d, J=8.8Hz, 2H), 7.30 (t,
J=4.4Hz, 1H), 7.72 (d, J=8.8Hz, 2H), 8.83 (d, J=4.4Hz, 2H).
[0268] Example 60

15 Carbonic acid

5-{(R)-(4-{amino-[2-butoxycarbonylimino]methyl}phenylamino)-[2-fluoro-
3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-y1-2H-[1.2.4

ltriazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester

F
Nl’\ o
3o
wo NN °

20 ' To one lot obtained in Example (58a), pyr1d1ne (18 pL) and
carbonlc a01d butoxy ester 4- nltrophenyl ester (14 mg) were added and the
resulting mixture was stirred overnight at room temperature. Ethyl acetate
(5 ml) and water (4 ml) were added to the mixture, and the organic layer
was collected. The aqueous layer was extracted with ethyl acetate (5 ml),

25 all the organic layers were combined, and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified
by silica gel column chromatography (mixed solvent of heptane-ethyl

acetate-methanol) to obtain the captioned compound (8.9 mg).
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'"H-NMR(CDCl5): = 0.94 (t, J=7.2Hz, 3H), 1.41 (sext, J=7.2Hz, 2H), 1.50

(d, J=1.7Hz, 6H), 1.71 (quint, J=7.2Hz, 2H), 3.70 (s, 3H), 3.97 (dd, J=4.0,

4.8Hz, 2H), 4.11 (m, 4H), 4.44 (d, J=47.2Hz, 2H), 4.97 (d, J=7.3Hz, 1H),

6.12 (m, 3H), 6.45 (dd, J=2.8, 6.3Hz, 1H), 6.64 (dd, J=2.8, 4.8Hz, 1H),
5 6.71 (d, J=8.8Hz, 2H), 7.30 (t, J=4.8Hz, 1H), 7.72 (d, J=8.8Hz, 2H), 8.83

(d, J=4.8Hz, 2H).

[0269] Example 61

Acetic acid

2-(3- {(R)-(4-{amino[ethoxvcarbonylimino]methyl}phenylamino);IS-(Z-ﬂuo

10 ro-1.1-dimethvlethoxycarbonvloxymethoxy)-1-pyrimidin-2-v1-2 H-[1.2.41tri

azol-3-ylJmethyl}-2-fluoro-5-methoxyphenoxy)ethyl ester
(61a) Acetic acid
2-(3-{(R)-(carbamimidoylphenylamino)-[5-(2-fluoro-1,1-dimethylethoxycar

bonyloxymethoxy)-1-pyrimidin-2-yl-2H-[1,2,4]triazol-3-yl]Jmethyl }-2-fluor
15 o-5-methoxyphenoxy)ethyl ester acetic acid salt

Under nitrogen atmosphere, to a mixture of acetic acid
2-(3-{(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl}phenylamino)
-[5-(2-fluoro-1, 1.-dimethylethoxycarbonyloxymethoxy)- 1-pyrimidin-2-yl-2

20 H-[1,2,4]triazol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester
(Example 57, 72.4 mg“),_acetic écid (53 uL) .and M&-dimeth&iformamide
(0.80 ml), tetrakis(triphenylphosphine) palladium (0) (5.4 mg) was added,
and the resulting mixture was stirred at 45°C for 15 hours. After cooling
the mixture to room temperature, the reaction solution containing the

25 captioned compound was divided into 3 equal lots, and used for the
following reactions. '
[0270] (61b) Acetic acid
2-(3-{(R)-(4-{amino[ethoxycarbonylimino]methyl}phenylamino)-[5-(2-fluo
ro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2 H-[1,2,4]tri
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[0282] Fig. 3 shows the powder X-ray diffraction patterns of the conpound
of Exanple 25, and Table 3 shows the peak of angle of diffraction [20] and
t he peak wotensissz 5[ Tabl e 3] 2t heta (degree) Rel ati yeTlyptransédw 8.1 100
8.6 16 11.0 7 12.2 8 13.0 24 14.0 18 14.4

azol-3-yllmethyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

To one lot obtained in Example (6la), pyridine (18 ulL) and
carbonic acid ethyl ester 4-nitrophenyl ester (12 mg) were added, and the
5 resulting mixture was stirred overnight at room temperature. Ethyl acetate
(5 ml) and water (4 ml) were added to the mixture, and the organic layer
was collected. The aqueous layer was extracted with ethyl acetate (5 ml),
all the organic layers were combined, and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and the filtrate obtained was
10 concentrated under reduced pressure. The residue obtained was purified
by silica gel column chromatography (mixed solvent of heptane-ethyl
acetate-methanol) to obtain the captioned compound (8.4 mg).
'"H-NMR(CDCI3): & = 1.33 (t, J=7.0Hz, 3H), 1.50 (d, J=1.6Hz, 6H), 2.10 (s,
3H), 3.70 (s, 3H), 4.16 (m, 4H), 4.43 (t, J=4.8Hz, 2H), 4.44 (d, J=47.2Hz,
15 2H), 5.43 (d, J=7.2Hz, 1H), 6.12 (m, 3H), 6.45 (dd, J=2.8, 6.5Hz, 1H), 6.65
(dd, J=2.8, 4.7Hz, 1H), 6.72 (d, J=8.8Hz, 2H), 7.30 (t, J=4.8Hz, 1H), 7.73
(d, J=8.8Hz, 2H), 8.83 (d, J=4.8Hz, 2H).
[0271] Example 62
Acetic ’ acid

20 o 2-(3-{(R)-(4—{am_i_no[proppxycarb_g_nvlimiriqlmethy_l_}phenylamino)-[5-(2-ﬂu

oro-1.1-dimethylethoxycarbonyloxymethoxvy)-1-pyrimidin-2-v1-2 H-[1.2.4]tr

1azol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

To one lot obtained in Example (6la), pyridine (18 pL) and
25 carbonic acid 4-nitrophenyl ester propyl ester (13 mg) were added, and the
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resulting mixture was stirred overnight at room temperature. Ethyl acetate
(5 ml) and water (4 ml) were added to the mixture, and the organic layer
was collected. The aqueous layer was extracted with ethyl acetate (5 ml),
all the organic layers were combined, and dried over.anhydrous magnesium

5 sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified
by silica gel column chromatography (mixed solvent of heptane-ethyl
acetate-methanol) to obtain the captioned compound (9.2 mg).
'"H-NMR(CDCIl3): & = 0.98 (t, J=7.6Hz, 3H), 1.50 (d, J=1.6Hz, 6H), 1.74

10 (sext, J=7.6Hz, 2H), 2.10 (s, 3H), 3.70 (s, 3H), 4.09 (t, J=7.6Hz, 2H), 4.20
(t, J=4.8Hz), 4.43 (t, J=4.8Hz, 2H), 4.44 (d, J=47.2Hz, 2H), 5.43 (d,
J=7.9Hz, 1H), 6.13 (m, 3H), 6.44 (dd, J=3.1, 6.3Hz, 1H), 6.67 (dd, J=3.1,
4.7Hz, 1H), 6.72 (d, J=8.8Hz, 2H), 7.30 (t, J=4.9.Hz, 1H), 7.72 (d,
J=8.8Hz, 2H), 8.83 (d, J=4.9Hz, 2H).

15 [0272] Example 63
Acetic acid

2-(3-{(R)-(4-{amino[butoxycarbonylimino]methyl}phenylamino)-[5-(2-fluo

ro-1.1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2 H-[1.2.47tri

azol-3-yllmethyl}-2-fluoro-5-methoxyphenoxy)ethyl ester

35

zﬁj

O
N| /)'-O,_
&O/\,O

To one lot obtainedmin Example (6la), prridine (18 uL) and

L4

20

carbonic acid butoxy ester 4-nitrophenyl ester (14 mg) were added, and the
-resulting mixture was stirred overnight at room temperature. Ethyl acetate
(5 ml) and water (4 ml) were added to the mixture, and the organic layer
25 was collected. The aqueous layer was extracted with ethyl acetate (5 ml),
all the organic layers were combined, and dried over anhydrous magnesium
sulfate. The resulting mixture was filtered, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified

by silica gel column chromatography (mixed solvent of heptane-ethyl
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acetate-methanol) to obtain the captioned compound (9.4 mg).

"H-NMR(CDCl3): & = 0.94 (t, J=7.2Hz, 3H), 1.41 (sext, J=7.2Hz, 2H), 1.51

(d, J=1.7Hz, 6H), 1.70 (quint, J=7.2Hz, 2H) 2.10 (s, 3H), 3.70 (s, 3H), 4.14

(t, J=7.4Hz, 2H), 4.20 (t, J=5.0Hz, 2H), 4.43 (t, J=5.0Hz, 2H), 4.44 (d,
5 J=47.2Hz, 2H), 5.42 (d, J=7.1Hz, 1H), 6.12 (m, 3H), 6.45 (dd, J=2.8,

6.4Hz, 1H), 6.64 (dd, J=2.8, 4.8Hz, 1H), 6.71 (d, J=8.8Hz, 2H), 7.30 (t,

J=4.8Hz, 1H), 7.72 (d, J=8.8Hz, 2H), 8.83 (d, J=4.8Hz, 2H).

[0273] Example 64

Carbonic acid

10 2-(3-{1-(4-cyanophenylamino)-2-[ethoxycarbonylimino]-2-methvlsulfanvyle

thyl]-2-fluoro-5-methoxyphenoxy)ethyl ester ethyl ester

SMeO
@ N OEt
NC
o/\/o OEt

After the atmosphere in the reaction vessel had been replaced with

nitrogen, toluene (1126 mL) and acetonitrile (1126 mL) were added.

15 While  stirring the resulting mixture at room temperature,
2-(4-cyanophenylamino)-2-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxypheny
]thioacetamide (837.5 g, net weight 750.4 g, 1.999 mol) was added
portionwise. After rinsing in with a mixed solvent of
toluene:acetonitrile=1:1 (750mL), the bath temperature was set at 18°C.

20 To this mixture, trimethyloxonium tetrafluoroborate (311 g, 1.999 mol) was
added portionwise over a period of about 2 hours, rinsing in with
acetonitrile (750 mL), and the mixture was stirred 3 hours at a bath
temperature of 22°C. Trimethyioxonium" tetrafluoroborate (15.6 g,

~ 0.100mol) was additionally added, the mixture was further stirred for about
25 2 hours, and then the bath temperature was set at 0°C and the mixture was
stirred for 12 hours. At the bath temperature of 0°C, ethyl chloroformate

(911 g, 8.395 mol) was added dropwise to the reaction solution obtained,

followed by dropwise addition of pyridine (889 g, 11.233 mol) at an

internal temperature of 16°C or less. Thereafter, the resulting mixture was

30 stirred at a bath temperature of 22°C for 2 hours, ethyl acetate (7504 mL)

and water (7504 mL) were added to the mixture, and the organic layer was
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14 25.9 10 26.2 11 26.9 6 [0283] [Measurenent of 13C solid NWR spectruni
The 13C solid NWR spectrum of the conpounds obtained in Exanpl e 20,
24, and Asowasy/measured under the conditions bel ow. 5[ MpesuPHITEN 1919
Condi ti ons] Measurenent tenperature: roomtenperature (-23C) Reference
material: glycine (external reference: carbonyl carbon, 176.03 PPm
Measured nucl ear: 13C (100.625 MHz) 10Pul se node: CP/ TOSS neasur enent

Accunul ations; 4096 Pul se repetition tine: 3 seconds [0284] Fig. 4 shows
the 13C sol callgprdspdder engepic 13¥8T c¥apsameenially saphed onith avater K85@heni cal

shift of the;sy gR@! 5% SsctNbREHINate water, then with 10 % aqueous sodium
chloride solution (7504 g) twice, and concentrated under reduced pressure

to about 2300 mL. To the residue obtained, tetrahydrofuran was added

5 and the mixture was further subjected to azeotropic distillation three times
(2500 mL, 2500 mL, then 2250 mL of tetrahydrofuran was used) to obtain a

tetrahydrofuran solution of the captioned compound.

[0274] Example 65

Carbonic ' acid
10 2-{3_—_[(4-cvanophenv1amiﬁo)-(5-oxo- 1-pyrimidin-2-yl-4,5-dihydro-1H-[1.2,
4]-triaZ’ol-3-yl)rnethyl]-2-ﬂuor(‘)-}5-methoxyphenoxv} ethyl ester ethyl ester
HoW :)=o
NC F
MeO 0™~O~ OFt
(o]

After the atmosphere in the reaction vessel had been replaced with

nitrogen, the tetrahydrofuran solution containing Carbonic acid

15 2-(3-{1-(4-cyanophenylamino)-2-[ethoxycarbonylimino]-2-methylsulfanyle
thyl]-2-fluoro-5-methoxyphenoxy)ethyl ester ethyl ester obtained in

Example 64 was added, rinsing in with tetrahydrofuran (1250 mL) and

stirred.  Thereafter, pyrimidin-2-yl-hydrazine (275 g, 2.497 mol) was

added portionwise at a bath temperature of 15°C, rinsing in with

20 tetrahydrofuran (1000 mL), and the mixture was stirred at a bath
7 fémperature of 22°C for 14 hours. Pyrimi-d.i_.nﬂ-Z_-—yl-hydréziﬁe (8.2 g, 0.07;1
mol) was additionally added, rinsing in with tetrahydrofuran (30 mL), and

stirring was continued for one hour. Thereafter, the bath temperature was

set at 15°C, 1,8-diazabicyclo[5.4.0Jundec-7-ene (304 g, 1.999 mol) was

25 added dropwise to the mixture, rinsing in with tetrahydrofuran (50 mL), and
then the bath temperature was set at 22°C and the mixture was stirred for

2.5 hours. Thereafter, the bath temperature was set at 15°C, and ethyl

acetate (7504 mL) and 1 N hydrochloric acid (7504 mL) were added to the

reaction solution. Then, the bath temperature was set at 22°C, the organic
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8(ppm 175.6, 171. 5, 166. 1, 162. 1, 159. 1, 156. 5, 155.7, 154.6, 153.0, 146.4,
144.3, 138.0, 132.8, 131.1, 128.4, 122.0, 114.4, 110.0, 108.4, 101.4, 86.6,
76.6, 67.Wp26b/Q57461. 7, 56.1, 53.8, 48.0, 44.1, 38.7, 28C@®JrRQ1/d619iP. 1,
18.6

layer was collected, and the aqueous layer was further extracted with ethyl
acetate (3752 mL). All the organic layers were combined, the organic
layer was washed with 10 % aqueous sodium chloride solution (7504 g)
twice, and concentrated under reduced pressure. The residue obtained was
5 subjected to azeotropic distillation three times with methanol (1250 mL of
methanol was used, each time). To the residue obtained, tetrahydrofuran
(375 mL) and methanol (475 mL) were added to obtain the suspension of
the captioned compound.
'"H-NMR (400MHz, DMSO-dg): § = 1.20 (t, J=7.2, 3H), 3.71 (s, 3H), 4.13
10 (g, J=7.2, 2H), 4.26-4.32 (m, 2H), 4.38—4.43 (m, 2H), 5.89 (d, J=7.2Hz,
1H), 6.60-6.66 (m, 1H), 6.72-6.82 (m, 3H), 7.41 (dt, J=4.8, 0.4Hz, 1H),
7.52 (d, J=8.8Hz, 2H), 7.64 (d, J=7.2Hz, 1H), 8.81 (dd, J=4.8, 0.4Hz, 2H),
12.26 (bs, 1H).
[0275] Example 66
15 4-4 [[2-ﬂuoro-3-(2-hydroxyethoxy)-5-methoxyphenvl](S—oxo-1 -pyrimidin-2
-yl-4,5-dihydro-1H-[1,2.4]-triazol-3-yl)methyl]amino}benzonitrile
o

): N
N
N
H o)
O N N)=
NC F
MeO o™~\-0H

After the atmosphere in the reaction vessel had been replaced with

nitrogen, the suspension containing carbonic acid
20 - 2-{3-[(4-cyanophenylamino)-(5-oxo-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,
4]-tria;ol-?a-yl)methyl]-2-fluoro-5-methoxyphenoxy}ethyl ester ethyl ester
obtained in Examplé 65 was adde_ci at a bath fér;i)erature 6f_..1.-5°C, and
rinsing in with methanol (2407 mL) and tetrahydrofuran (826 mL). 5 N
aqueous sodium hydroxide solution (1599 mL, 7.995 mol) was added
25 dropwise to the mixture at the bath temperature of 15°C, then the bath
temperature was set at 20°C, and the reaction suspension was stirred for 16
hours. Thereafter, the bath temperature was set at 15°C, and acetic acid
(2288 mL) was added dropwise to the solution obtained. Then, the bath
temperature was set at 22°C, and water (3750 mL) was added dropwise.

30 Seed crystals of the captioned compound (374 mg, 0.836 mmol) were added
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5[0285] Fig. 5 shows the 13C solid NWVR spectrum of the conmpound of Exanple
24, and the chem cal shift of the signal is shown below. 8 (ppm 175.5,
171. 7, 16803p111G@R14%, 158.9, 156.9, 155.7, 154.6, 153.0, pit4/drin11/4646193,
144.4,137.7,133.2, 131.0, 128.9,121.9,115.4,114.5,109.7, 108.7, 101.6,
86.4,76.8, 68.0, 65.8, 62.1, 56.3, 53.9, 48.3, 46.2, 44.2, 23.2, 1020.5,
18.8, 7.1 [0286] Fig. 6 shows the 13C solid NWVR spectrum of the conpound of

Exanpl e 25, and the chem cal shift of the signal is shown bel ow 15 [ 0287]
[Test Exanpt@ the muxtuie oeich was Hegotiimred épr 2f miadess nbileyValer 63424

admi ni strat kOn was added dropwise, and the bath temperature was cooled to 0°C over

a period of about 2 hours. Stirring was maintained for 16 hours at the bath

temperature of 0°C. The precipitate was filtered, washed with water (2250

5 mL), and dried under reduced pressure at 40 to 50°C to obtain the captioned
compound (660 g, net weight 631.6 g) as a pale yellow white powder.

'"H-NMR (400MHz, DMSO-ds): & = 3.70 (s, 3H), 3.73 (dt, J=5.2, 5.2Hz,

2H), 4.07 (t, J=4.8Hz, 2H), 4.92 (t, J=4.8Hz, 1H), 5.88 (d, J=7.2Hz, 1H),

6.53-6.63 (m, 1H), 6.70-6.84 (m, 3H), 7.41 (dt, J=1.2,4.8Hz,1H), 7.53 (d,

10 J=8.0Hz,2H), 7.63 (d, J=7.6Hz,1H), 8.81 (dd, J=1.2, 4.8Hz, 2H), 12.26
(brs, 1H).
[0276] Example 67
Acetic acid

2-{3-[(R)-(4-{amino[butoxycarbonylimino]methyl}phenylamino)-(5-isopro

15 poxycarbonvloxymethoxy-1-pyrimidin-2-yl-1H-[1.2.4]triazol-3-yl)methyl]-

2-fluoro-5-methoxyphenoxy)ethyl ester
(67a) Acetic acid
2-{3-[(R)-(4-carbamimidoylphenylamino)-(5-isopropoxycarbonyloxymetho

xy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)methyl]-2-fluoro-5-methoxyphe
20 noxy }ethyl ester acetic acid salt

(3

/>—o o\n/o\l/
NH <o /[ ;

Under  nitrogen atmosphere, a  mixture of  acetic acid
2-{3-[(R)-{4-[amino(2-methylallyloxycarbonylimino)methyl]phenylamino}
-(5-0x0-1-pyrimidin-2-yl-4,5-dihydro-1H-[1,2,4]-triazol-3-yl)methyl]}-2-flu
25 oro-5-methoxyphenoxy}ethyl ester (Example 45, 250 mg), carbonic acid
chloromethyl ester isopropyl ester [CAS No0.35180-01-9] (121 mg),
rubidium carbonate (73.2 mg) and DMA (10mL) was stirred at 85°C for 90
minutes. After cooling the mixture to room temperature, ethyl acetate and

water were added thereto. The organic layer was collected, the aqueous
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(1) Aninmal: Brood mal e rhesus nonkeys aged 4 years or ol der
were used. 20(2) Evaluation sanple: DVBO (Wako Pure Chem cal

| ndust ri ewQ 2bt1dh4374mas added to t he conmpound of the presegt/Jpmuenéivon to
prepare a solution (A) having a concentration of 10 ng/nL. The solution (A
was stored at -20C until use in assay. 25(3) Method for preparing a
solution for adm nistration: To 1.2 nL of the solution (A above, 3
nmL of pol yoxyet hyl ene (20) sorbitan nonol aurate fV\ako Pure Chem cal

| ndust ri es, 14xed. Wanaeextmacgediwith cthylr agsidte, wadetl! thacseanist layersy wsye
purifying t apmiie&d. V"l’ﬁé"o%&ng ﬁ%?%s@@@uédtf@f}f WS wadw et XadNau{ fil ter)
(MLLIPORE)) were 30 adde the resulting 'mxture was m xed to prepare
a sol ution Pefuratddi aquaouat $Q5hu(nB)°h(qrildﬁalsobtim,fen@1fﬂét¢r(b¢d gfver henlyslraes on f or
adm ni strat JAE ( r o] C and
pl asma col | ggjt%n%%}lm Pt 1B’sl ncge)séd%gmsg%g%bﬁ%&aasosksgg? ngleel g?lufgé] or

mL cd@paci t y obtdieed stast ¢aorcehivateddumider siedacébprgsBireof Dhesresidypepbtaiked of body

(dose: 1 moPes) PubBRNr ¥R iR =chEl, Spo ShRiBhrariy B L S ATEHE S,

0.25, 0.5, heptanesthd 6, a@ﬂtdte8mbmﬂn91)aftm t hobtaidmi nilst r abtetic Tacad 1.5

pol ypropyl ene E n f am.di no henyl ul\f onyl

fluoride hyg ﬁﬁ@ﬁ é‘dg WE% r%ﬁfilglag}é%%cggb?r%ﬂg{ ﬂ}l}ﬂ%$ iﬁ'gu}faded to a
17 St o '
cenﬁrﬂfugegll)é‘ﬂe bgoh THgRe Pome R RapRR At Mg ASasliht el y 50 11t of

plasma was qel b affxedreabd obtsihed domid, |DMIa|(3/5rhE) -add d8tic @8 UpBhaa)f or
measuri ng corrpound concentration in_plasm Concentration of the

conpound in ‘ffFad%#ﬁ“R}é%nYdE}ﬂ%ﬁerﬁ‘f’éd p@ila%%g(?a? Pi B\ d veasr dAdedbgraph thiass
spect r onet eteduln MaliVRire vJ_d% Sty ﬁﬁ'm A gvedr OAEﬂlePE:b@l%é H M tur&tdn xed
sol vent of acetonitrile and nethanol (1:1) was added to a concentration of
100 ng/ nlL t soPRdprperaiure; wlhe Fepstiontmiduredvas pytifisdbysBivigricophase siken ut i on)
f t 5

or jEeasur ag@mcoﬁl &Qﬂ?@rﬂ%{o ?Iée&{}s(xﬁi & sd1ei B xﬁ%}ﬂgﬂ&hwﬁf‘e‘? itk é.'iﬂ{e(

p,L) follo ution was a ereto,
resul ting ni()xlt%rtéamfsc At idg do abtrivdhe chpliematl c@npoest A%eing) zed) at 2700 rpm

for 10 mnu t The supernat ant obt ed was flltered W th
MIIipore fi@e’a (ﬁﬁl)u PORE) to obtain a[gil rate : Thea%%lltrate

(O (3-5 iIIZ){Wdf)a(ﬁa{mh@[bnytoky}:mbnﬂlmﬁm]rmdthyl}mhenxalmugna)rﬁ-md:upao ned,

peak areas of th JIRA ured r ondikhg to the
orernal - st SRakATEETB R I R r L AR PO AT E e A BRSO TTIRENRALS 1 o
cal &l ate thaﬂmmmﬁﬁnmﬂhbxyphambxyhﬂhybﬂpaund contalned in the plasma by the
internal standard nethod. (6§ Results By oral adm nistering the conpound of
the present invention to 30N esus nonkeys, the existence of the conmpound
(I'V) in venous bl ood mas c Irmed. The above test was perforned tw ce for
each compound to dete nm \nbﬁégk anal ysi s, maxi num pl asnma
concentration (Cmgél* the co oond (1V) and area under the plasm
concentration curve

0

0™~

To a mixture of Acetic acid
2-{3-[(R)-(4-carbamimidoylphenylamino)-(5-isopropoxycarbonyloxymetho
xy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)methyl]-2-fluoro-5-methoxyphe

25 noxy}ethyl ester acetic acid salt (23 mg) obtained in Example 67a and DMF
(1 ml), carbonic acid butyl ester 4-nitrophenyl ester [CAS No.67036-13-9]
(10 mg) and triethylamine (50 puL) were added, and the resulting mixture
was stirred at room temperature for 63h. Ethyl acetate and water were

added to the mixture, and the organic layer was collected. The organic layer
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WO 2011/ 145747PCT/ JP2011/ 061919 extrapolated to infinite tine. The C. and
AUC (average of two tests) of each conpound are shown in Table 4 bel ow

[ 0288] [ ™wbl2e1ss74vBxi mum concentration (Cnax, | Ag/nlL) Acearrndesioiche

pl asma concentration curve (AUC, Il g h/nL) Conpound(1V) Hydrochl oride
0.010 0.130 Exanple 1 0.052 0.365 Exanple 2 0.039 0.698 Exanple 3-2 0.075

was sequentially washed with water and with saturated aqueous sodium

chloride solution, and dried over anhydrous magnesium sulfate. The

desiccant was filtered off, and the filtrate obtained was concentrated under

reduced pressure. The residue obtained was purified by silica gel column
5 chromatography (mixed solvent of heptane-ethyl acetate) to obtain the

captioned compound (16.80 mg).

'"H-NMR(CD30D) & 0.95(t, J=7.2Hz, 3H), 1.24(d, J=6.0Hz, 6H), 1.44(m,

2H), 1.65(m, 2H), 2.04(s, 3H), 3.70(s, 3H), 4.09(t, J=6.4Hz, 2H),

4.20-4.24(m, 2H), 4.37-4.39(m, 2H), 4.85(quint, J=6.0Hz, 1H), 6.05(s, 1H),
10 6.08(d, J=5.6Hz, 1H), 6.11(d, J=5.6Hz, 1H), 6.57(dd, J=2.8, 6.8Hz, 1H),

6.74(dd, J=2.8, 4.8Hz, 1H), 6.77(d, J=8.8Hz, 2H), 7.46(t, J=4.8Hz, 1H),

7.69(d, J=8.8Hz, 2H), 8.85(d, J=4.8Hz, 2H)

[0278] Example 68

Acetic acid

15 2-{3-[(R)-(4-{amino[isobutoxycarbonylimino]methyl}phenylamino)-(5-isop

ropoxycarbonvloxymethoxy-1-pyrimidin-2-yl-1H-[1.2.4]triazol-3-y])methyl

1-2-fluoro-5-methoxyphenoxy)ethyl ester

>?N
y NN
N N)—ovo\[(o\]/

HoN 0

)\/O IN i
~o o—~.©
M T
To a mixture of Acetic acid
20 2-{3-[(R)-(4-carbamimidoylphenylamino)-(5-isopropoxycarbonyloxymetho

xy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)methyl]-2-fluoro-5-methoxyphe
noxy }ethyl ester acetic acid salt (23 mg) obtained in Example 67a and DMF
(1 ml), carbonic acid isobutyl ester 4-nitrophenyl ester [CAS
No0.112240-73-0] (10 mg) and triethylamine (50 pL) were added, and the
25 resulting mixture was stirred at room temperature for 64h. Ethyl acetate
and water were added to the mixture, and the organic layer was collected.
The organic layer was sequentially washed with water and with saturated

aqueous sodium chloride solution, and dried over anhydrous magnesium
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0.626 Exanple 4 0.036 0.314 Exanple 5 0.063 0.809 Exanple 6 0.065 0.400
Exanple 7 0.058 0.576 Exanple 8 0.071 0.524 Exanple 9 0.101 0. 663 Exanple
10 WO 2011/145747 PCT/JP2011/061919

sulfate. The desiccant was filtered off, and the filtrate obtained was
concentrated under reduced pressure. The residue obtained was purified
by silica gel column chromatography (mixed solvent of heptane-ethyl
acetate) to obtain the captioned compound (14.99 mg).

5 '"H-NMR(CD;0D) & 0.97(d, J=6.8Hz, 6H), 1.24(d, J=6.4Hz, 6H), 1.95(m,
1H), 2.05(s, 3H), 3.70(s, 3H), 3.87(d, J=6.8Hz, 2H), 4.20-4.24(m, 2H),
4.37-4.40(m, 2H), 4.85(quint, J=6.4Hz, 1H), 6.06(s, 1H), 6.08(d, J=5.6Hz,
1H), 6.12(d, J=5.6Hz, 1H), 6.57(dd, J=2.8, 6.8Hz, 1H), 6.75(dd, J=2.8,
4.8Hz, 1H), 6.77(d, J=9.2Hz, 2H), 7.46(t, J=4.8Hz, 1H), 7.69(d, J=9.2Hz,

10 2H), 8.85(d, J=4.8Hz, 2H)
[0279] [Measurement of powder X-ray diffraction patterns]

For the compound crystals obtained in Example 20, 24, and 25,
powder X-ray diffraction patterns were measured under the conditions
below.

15 [Measurement Conditions]
X-ray used: CuKa ray
Voltage: 50 kV
Current: 300 mA
Divergence slit: 0.50 mm
20 Scattering slit: open
Receiving slit: open
Scan rate: 2°/min
[0280] Fig. 1 shows the powder X-ray diffraction patterns of the compound
of Example 20, and Table 1 shows the peaks of angle of diffraction [268] and
25 thé-peak ihtensity_.. ) 7 B 7
[Table 1]
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0.064 0.402 Exanple 11-2 0.058 0.440 Exanple 12 0.051 0.492 Exanple 13
0.052 0.477 Exanple 14 0.048 0.379 Exanple 15 0.069 0.371 Exanple 16 0. 046
0.511 WO 2011/145747 PCT/JP2011/061919

ca

2theta (deeree) | Relative Ihtensity
4.4 7
8.3 100
8.8 8
12.3 12
13.2 27
14.1 23
14.6 5
15.6 8
16.6 14
172.0 12
17.3 8
17.7 16
18.7 75
19.7 37
20.4 10
21.6 24
22.7 15
241 14
24.4 13
249 17
25.3 14
26.0 17
26.5 21
27.5 9
28.5 b
29.2 7
30.4 5
311 7
31.8 4
32.1 5

[0281] Fig. 2 shows the powder X-ray diffraction patterns of the compvc\)und
of Example 24, and Table 2 shows the peaks of angle of diffraction [24] and
the peak intensity.

5 [Table 2]
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Exanpl e 17 0.041 0. 319 Exanple 18 0.034 0.497 [ 0289] [ Test Exanple
2 Measurenent of blood |evel in rhesus nonkey by 5oral adm nistration] (1)

Ani mal : Bvoadimmb®7r hesus nonkeys aged 4 years or ol der peereusesiony 2)

Eval uati on sanple: DMSO (Wako Pure Chem cal Industries, Ltd.) was added to

the 10 conmpound of the present invention to prepare a solution (A) having a
concentration of 10 ng/nL. The solution (A was stored at -20C until use in
assay. (3) Method for preparing a solution for adm nistration:

To 1.1 mL of[FJs: @Qé'rég)i (Hélaiife\)rnt@%‘ﬂy , 2.2 nmL of pol yoxyethyl ene 15(80)
sor bi tan nonotrauarat e4§Tokyo chemal Industry Co., Ltd.) and 18.7 nL of
distilled water for gajjection (Oymdka Pharnmaceutical Co., Ltd.) were
added, and tlhe resulggmg mxture was mxed to prepare a solution for
adm nistratijon (B) Gbgmal concentrAation of the solution for adm nistration
(B): 0.5 ng/imL). (4y3&Adm nistratian, blood collection, and plasma :
col l ection: |5Usi ng a4dijsposabl e gisass syringe of 10 or 20 nlL capacity, the

15.6 9

16.7 17

16.8 16

17.6 22

18.6 78

19.7 48

20.2 18

20.8 ‘ 9

21.3 22

21.8 23

22.2 13

22.8 18

23.8 14

24.4 18

24.9 22

25.4 12

25.9 16

26.3 27

27.4 12

29.1 7

31.0 7

32.0 8

[0282] Fig. 3 shows the pvowder X-ray diffraction patterns of the compound
of Example 25, and Table 3 shows the peak of angle of diffraction [26] and
the peak intensity.

5 [Table 3]
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solution for admnistration (B) of 2.0 nL per
nonkeys was orally adm nistered to the rhesus nonkeys (dose:

r hesus
1 ng/ kg).

1 kg of body weight of

About 0. 5wol2omaab74of bl ood was coll ected froma vei n at POTHP2001/091%4, 6

and 8 hours after the adm nistration,

and stored under ice-cooling. This 10

solution was centrifuged at 10000 rpmfor 5 mnutes at 4C, and accurately

50 I.
Met hod f or
of the conpg
mass spectrd
m xed sol ven
concentrati g

LL of plasma was collected and stored until
measuri ng conmpound concentration in plasma:

anal ysis -at 20C. (5)
Concentration

R td Geefled

S MBltMa Shiglefell M ned by using a |iquid chromatograph

neter (L& |

V5/ VE) -

Totdo pram ne 15 hydrochloride (SIGW),

a

t of acet.ol

i tril e andsiret hanol

(1:1) was added to a

n of 1001.m¢

)/ L to prepare an internal

st andard subst ance

solution (1$ solutiond[for nmeasurément of concentration. After thaw ng
plasma, acetlonitril@@b [il) folldwed by 0.3 nL of the IS solution was
added theretlo, and fhe|resulting Wixture was m xed and centrifuged 20
(deproteinized) at 2460 rpm for “1G|minutes at 4C. The super nat ant obt ai ned
was filteredwith al®|lipore filfigr (MLLIPORE) to obtain a filtrate (C).
The filtratg{(C—(3182¢ L) was adalyzed by LG MS/ MS. For the chromatograns
obt ai ned, pdak—areaddibi the conpedids neasured and peak 25 areas
correspondi ng—+te thi‘fﬁ'% r-e+r-hal sta.].*gdard substance were anal yzed usi ng
MassLynx (M cre!‘v"assL;'é —cat-ct ategt he concentration of the conpound
cont ai ned i —thet T by—tte ..binwnal standard nmet hod. (6) Results By
oral adm ni gtertng—tfeTc lpUunu af;]the present invention to 30 rhesus
nonkeys, thgexrstelyggjof—tie eunﬁ)und (I'V) in venous bl ood was confirned.
The above tgst was pgEformed twicg|for each conpound to determ ne, by
nmonent anal YSi's, maxg fpm pl asna _cgpcentration (C.) of the conpound (1V) and
area under t[he plashmgconcentrati@n curve (AUC) WO
2011/ 145747HCTT JPZ203{L£ 061919 extrgpol ated to infinite tinme. The Crmax and
AUC (averagd of twoziests) of each|conpound are shown in Table 5 bel ow
[ Tabl e 5] NbBxi num epn¢entration ECmax, ilg/nl) Area under the plasm
concentratiqn curve2d AUC, 1ig-h/mi] Exanple 51

23.8 10

24.1 10

24.7 17

25.4 14

25.9 10

26.2 11

26.9 6

[0283] [Measurement of *C solid NMR spectrum]
The *C solid NMR spectrum of the compounds obtained in

Example 20, 24, and 25 was measured under the conditions below.

[Measurement Condltlons]

‘Measurement temperature room temperature (~23°C)

Reference material: glycine (external reference: carbonyl carbon, 176.03

ppm) |
Measured nuclear: 1>C (100.625 MHz)

10

Accumulations: 4096

Pulse mode: CP/TOSS measurement

Pulse repetition time: 3 seconds
[0284] Fig. 4 shows the *C solid NMR spectrum of the compound of

Example 20, and the chemical shift of the signal is shown below.
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0. 057 0.502 Exanple 52 0.056 0.279 Exanple 53 0.045 0. 244 Exanple 54 0.059
0. 434 Exanple 55 0.048 0.272 Exanple 57 0.061 0.378 Exanple 67 0.051 0.396
WO 2011/145747 PCT/JP2011/061919

o (ppm) 175.6, 171.5, 166.1, 162.1, 159.1, 156.5, 155.7, 154.6, 153.0,
146.4, 144.3, 138.0, 132.8, 131.1, 128.4, 122.0, 114.4, 110.0, 108.4, 101.4,
86.6, 76.6, 67.9, 65.9, 61.7, 56.1, 53.8, 48.0, 44.1, 38.7, 23.0, 20.4, 19.1,
18.6
5 [0285] Fig. 5 shows the '>C solid NMR spectrum of the compound of
Example 24, and the chemical shift of the signal is shown below.
é (ppm) 175.5, 171.7, 166.3, 162.1, 158.9, 156.9, 155.7, 154.6, 153.0,
147.0, 146.3, 144.4, 137.7, 133.2, 131.0, 128.9, 121.9, 115.4,114.5,109.7,
108.7, 101.6, 86.4,76.8, 68.0, 65.8, 62.1, 56.3, 53.9, 48.3, 46.2, 44.2, 23.2,
10 20.5,18.8,7.1
[0286] Fig. 6 shows the '*C solid NMR spectrum of the compound of
Example 25, and the chemical shift of the signal is shown below.
o (ppm) 175.0, 171.7, 166.7, 162.4, 159.4, 156.6, 156.0, 154.5, 152.9,
146.5, 144.7, 138.0, 133.0, 131.8, 129.0, 121.3, 114.1, 110.2, 108.1, 102.0,
15 86.0, 77.2, 67.9, 66.5, 62.5, 56.8, 54.2, 48.7, 44.3, 23.2, 20.1, 18.5, 14.5
[0287] [Test Example 1 Measurement of blood level in rhesus monkey by
oral administration]
(1) Animal:
’ Brood male rhesus monkeys aged 4 yeafs or older were used.
20 (2) Evaluation sample:
DMSO (Wako Pure Chemical Industries, Ltd.) was added to the
compound of the present invention to prepare a solution (A) having a
concentration of 10 mg/mL. The solution (A) was stored at -20°C until
use in assay.
25 (3) Method for preparing a solution.for administra_tiéﬁ_: |
- To 1.2 mL of the solution (A) above, 3 mL of polyoxyethylene (20)
sorbitan monolaurate (Wako Pure Chemical Industries, Ltd.) and 25.8 mL
of ultrapure water (water obtained by purifying tap water with MQ
Gradient-A10 (instrument) and Elix-UVS (filter) (MILLIPORE)) were
30 added, and the resulting mixture was mixed to prepare a solution for
administration (B) (final concentration of the solution for administration
(B): 0.4 mg/mL).

(4) Administration, blood collection, and plasma collection:
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Exanpl e 68 0.063 0.371 Industrial Applicability 5[0290] By oral

adm ni stration of the conpound of the present invention, excellent

i nhi bi t orwoaotiy@sr4on bl ood coagul ation factor Vila and Pcogd2onaemt r ati on
of the compound (1V) having an anti-bl ood coagul ati on effect reach the

| evel sufficient to exhibit pharmacol ogical action. Therefore, the conpound
of the present invention is useful as a therapeutic and/or 10prophyl actic
agent for diseases caused by thronpbus formation. CLAI'MS 1. A conpound
represented by th&sing l2odispgse)englass (syyinge af Jiapretkmk ceapagitic gt abl e

salt thereofyiut ; I | ; | db
fsolutlonw;%Eﬁhﬂlsﬁlatl'bﬁqﬁg%?%§ ﬂ%@y 1 ]@%fz _95&36’& z'\;ﬁl(%ﬁlb&t tHeWhed Dy

one to three G -C6 al kyl groups, Xy or nyl oxy;

R2 repr esenmprkeliy dyasgeralliat admindstensl &0 ikhe chesysnpbnkeysp(dasdy [l cagbaniy| ; R3
and R4 each AydeRendfntioh bEBICoHRhs Bo¥AE@IEImH PGt 35 F s19abkyl
5 6, and 8 hours after the administration. To a 1.5 mL polypropylene tube
(Eppendorf) to which (p-amidinophenyl)methanesulfonyl fluoride
hydrochloride (Wako Pure Chemical Industries, Ltd.) was added to a final
concentration of 2-5 mM, the blood collected above was added, and the
resulting mixture was stdred under ice-cooling. This solution was
10 centrifuged at 10000 rpm for 5 minutes at 4°C, and accurately 50 pL of
plaéma was collected and stored until analysis -at 20°C.
(5) Method for measuring compound concentration in plasma:
Concentration of the compound in plasma was determined by using
a liquid chromatograph mass spectrometer (LC-MS/MS). To imipramine
15 hydrochloride (SIGMA), a mixed solvent of acetonitrile and methanol (1:1)
was added to a concentration of 100 ng/mL to prepare an internal standard
substance solution (IS solution) for measurement of concentration. After
thawing plasma, acetonitrile (5 uL) followed by 0.3 mL of the IS solution
was added thereto, and the resulting mixture was mixed and centrifuged
20 (deproteinized) at 2700 rpm for 10 minutes at 4°C. The supernatant
obtained was filtered with a Millipore filter (MILLIPORE) to obtain a
filtrate (C).
The filtrate (C) (3-5 pL) was analyzed by LC-MS/MS. For the
-.chromatograms obtained, peak areas of the compounds measured and peak
25 areas corresponding to the internal standard substance were analyzed using
MassLynx (MicroMass) to calculate the concentration of the compound
contained in the plasma by the internal standard method.
(6) Results
By oral administering the compound of the present invention to
30 rhesus monkeys, the existence of the compound (IV) in venous blood was
confirmed. The above test was performed twice for each compound to
determine, by moment analysis, maximum plasma concentration (Cpax) of

the compound (IV) and area under the plasma concentration curve (AUC)
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A represents a single bond, an oxygen atom a group represented by Formul a
(rr)y: o 0..2(11) RR wherein |l e and Rb each i ndependently

repr esentwe 2oydisegen atom 15or Cl-C6 al kyl, and *1 and P2Treznibémii ng to
carbonyl and to R5, respectively, in Fornmula (1), or a group represented by
Formula (I11): RRf 0-*2(1") RCR wherein Rc, Rd, Re and Reach
| ndependently represent a hydrogen 20atomor Cl-C6 alkyl, and *1 and *2
have the sane neani ngs as_descri bed_above; and R5 represents Cl-C6
al kyl or c3-ees§aE9I@F%gwwﬁmsﬁwamer-c?dieaﬁmycl ang} AGLC €aveapes gatwgItests) R i s
optional |y gubstbipbifd BYe MRy oo THERS bERW. i cal or different substituents
selected fromthe %roup of substituents consisting of a 25hal ogen atom
Cl- 06 al kyl [88@Blciiddedlkoxy. WD 2011/145747PCT/ JP2011/ 061919 2. The

conpound on the pharnmaceut|iMakinfudccept abl e sphted hadeoOthe plasma
accor di ngt ¢cl ai ml, wher ei nRIdosRBgRYiont-t Ol VI, Peicdhiralibylcudvdr opyl oxy, 2, 2
-di net hyl -1 -butyl oxyor (Cmax, pg/mL) (AUC, pg-h/mL)

Compound  (IV)

Hydrochloride 0.010 0.130

Example 1 0.052 0.365

Example 2 0.039 0.698

Example 3-2 0.075 0.626

Example 4 0.036 0.314

Example 5 0.063 0.809

Example 6 0.065 0.400

Example 7 0.058 0.576

Example 8 0.071 0.524

Example 9 0.101 0.663

Example 10 0.064 0.402

Example 11-2 0.058 0.440

Example 12 0.051 0.492

Example 13 0.052 0.477

Example 14 0.048 0.379

Example 15 0.069 0.371

Example 16 0.046 0.511

Example 17 0.041 0.319

Example 18 = 0.034 0.497

[0289] [Test Example 2 Measurement of blood level in rhesus monkey by

5 oral administration]
(1) Animal:

o Brood male rhesus monkeys aged 4 years or older were used.
(2) Evaluation sample: o - I ;
DMSO (Wako Pure Chemical Industries, Ltd.) was added to the
10 compound of the present invention to prepare a solution (A) having a
concentration of 10 mg/mL. The solution (A) was stored at -20°C until
use in assay.
(3) Method for preparing a solution for administration:
To 1.1 mL of the solution (A) above, 2.2 mL of polyoxyethylene
15 (80) sorbitan monolaurate (Tokyo Chemical Industry Co., Ltd.) and 18.7

mL of distilled water for injection (Otsuka Pharmaceutical Co., Ltd.) were
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2- met hyl - 2- pr openyl oxy. 53. The conmpound or the pharmaceutically acceptable
salt thereof according to claiml, wherein R2 is a hydrogen atom acetyl or
4- pyri dylwearbomyk7474. The conpound or the pharmaceuti cal lpgTaepapva@bie sal t

t her eof ~according to claim1, wherein R3 and R4 are each

I ndependently a hydrogen 10atom nethyl or ethyl. 5.The conpound or the
phar maceutical ly acceptable salt thereof according to claiml1, wherein R5
is Ci-C6 alkyl optionally substituted by methoxy, or cycl ohexyl optionally
substit ut ed2Bged ARG oFenTesubing mixuey Wasgmined denpEndae ¢ sohition for

phar maceut i gahliYisAaasRt @) Erigd! LodddgiraAbn IoRBEO G Dnt fbrcmhmi;mt%[ ein

Ra, Re, Rd, Re and Rf are ’each independently a hydrogen atom or ne
7. The conpodB¥ &p mgenlphar maceutical |y acceptable salt thereof according to

claim1l, wh ' i 0ol 2 2= I \ =RLopyl oxy,
202, 2-di net ﬁ@ngnﬁlﬁsyégég %lro’ogtbﬁr)@é hgﬁng%cfggg#% Jé’%‘;e;"“%' I's a hydrogen atom
acet W or 4-pyri dysteg BodydposableRlaassyRvhgar ef ddk lori 2{tlepbnchpacity, ahdydr ogen

O o 0l B 60 A R 0B PP S R PO
si ngl e bondmarkegx ywEnoadilynadmingstena tephe skeduedmbykder (ddsa: (1 mp/ky). a group
{ ﬁg;g:ﬁgéﬁ?A&%él"[:ﬁ;%’up{}gg#h;%%MOgadwal.:\;aéolm’tecﬁ?foni a%lein gt 5{%, é}?g, 55 6?alir(1ad each
8 hours after the administration, and stored under ice-cooling. This
10 solution was centrifuged at 10000 rpm for 5 minutes at 4°C, and accurately
50 pL of plasma was collected and stored until analysis -at 20°C.
(5) Method for measuring compound concentration in plasma:
Concentration of the compound in plasma was determined by using
a liquid chromatograph mass spectrometer (LC-MS/MS). To imipramine
15 hydrochloride (SIGMA), a mixed solvent of acetonitrile and methanol (1:1)
was added to a concentration of 100 ng/mL to prepare an internal standard
substance solution (IS solution) for measurement of concentration. After
thawing plasma, acetonitrile (5 uL) followed by 0.3 mL of the IS solution
was added thereto, and the resulting mixture was mixed and centrifuged
20 (deproteinized) at 2700 rpm for 10 minutes at 4°C. The supernatant
obtained was filtered with a Millipore filter (MILLIPORE) to obtain a
filtrate (C).
The filtrate (C) (3-5 pL) was analyzed by LC-MS/MS. For the
chromatograms obtained, peak areas of the compounds measured and peak
25 areas corresponding to the riwntérrial sténdar.c.l. -_substance werer a;n;allyzed using
MassLynx (MicroMass) to calculate the concentration of the compound
contained in the plasma by the internal standard method.
(6) Results
By oral administering the compound of the present invention to
30 rhesus monkeys, the existence of the compound (IV) in venous blood was
confirmed. The above test was performed twice for each compound to
‘determine, by moment analysis, maximum plasma concentration (Cpax) of

the compound (IV) and area under the plasma concentration curve (AUC)
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met hyl . 8. The conpound or the pharmaceutically acceptable salt thereof
30accor di ngt ocl ai nl, wher ei nt heconpoundi s(1) 3 -net hoxynet hoxy- 2

, 2- di met hwbpoopissrarc acid 5- { (R)14-(am no [ benzoyl PCT/JP2011/061919

i m no] met hyephenyl am noH2-fl uoro -3 -(2-hydro

xyet hoxy) - 5- met hoxyphenyl ] net hy11- 2-pyri mdin-2-y1-2H {1,2 ,4] tri azol-3
- yloxynmet hyl ester, (2) 2, 2-di net hyl mal oni cacid 5- { (R-(4- { amno

(2, 2-di net hyl Fropoxycar bonyl i m no) net h phenyl anmi n

) - [ 2- f | uor o€BrepPOIRRS: tipdimiiscipmes rB&enémy( ﬁ%@\wpge oD IWQ eSS HPA- 2-
yL-2H-[1, 2, 434K bamBbuid ¥rOXIWE By aBRtehelowput yI ester, (3) carbonic acid 5
145- {(R)- (4- { ani no [benzoylim no] met hyl | phenyl am no) 42-fluoro-3 -(2-hy
dr oxyet hoxy) Tahl ﬁéﬂhoxyphenyl Jmethyl} -2-pyrimdin-2-y1-2H[1, 2,4]triazol
-3-yloxy)ethyl ester cyolghaxih ester, (4) Ardaythderngraphemd jc acid 2-(3-
{(R)-(4- afino [benzoyllighaalipRidly! } phenyloaptmltiod Bukd- Met hoxy- 2,

2- di net hyl pr op| onyI oXY1 g%y rimdin- N triagol-3-yl] 10
met hyl } - 24 IE or9=35 Ilttr%é llglll;})rﬁl)g)yct tryt T%gﬂ})lé, }\} = t anoi ¢ acid 5-
- - \r\r)\(? ﬂ\RCSJ\n VAY (m) HOro© nnt - haosdy/ 2 11 1 - 1
[(R)43 (2 CLfr{—\piUSEUA) vor6-5 FEtOXYyPh Y [2,2 dim
et hyl pr opa%&é. WAL mil D3 : im din-2-y1

-2HA1, 2, 4] t 'xamle'§3v| ( Lﬂ hyl ester, (6)

3- et hoxy- 2 Exagiplefy| pl0dhi%ni cacid 15 5- [Q‘R?;4

[ 3- (2- acet o Bxatpdxpp- 24 0LAAR 0- 5- met hoxyphgry272-(4- { amino [2-meth

yl al | yI oxyc¢@xaaipyé 5m nopn@gihyl } phenyl am|mo3pget hyl] - 2- pyrimdi n-2-y1-2
[

H[1,2, 4]t 'E@(%Hip‘lé”ﬂ' OXWFINYT "ester, (/) |qygyphexane carboxy| ic acid 5-

[ (R) - [3-(¢ 'E‘?(%ﬁ* qé% %y, 63‘ TI uaroﬁ HE[ t NivE ilellyl —=(#<=amno [2, 2-dim
et hy| Propo> i R LLBLS) III:LII_yIJ‘}JIIUII_yIU]IIIIU} |r;L||y.LJ-2 }J_ylllll |n-_2-y1 20
-2H41, 2, 4] t Pdﬁ&ﬂrli!;-@l’bk%lﬁ!lhx/l ester, (8) 2,2-dinethylnalonic acid 5-
{(R -(4 { | 0 m no

)-[ 2- 5fI uor o- 3- ({@ lﬁ?%"dggagyet I(Iigg;fitgﬁné?ﬁ%(?g% P}in&d ﬂEI ?yésgﬁtp%%ylgﬁh 2-
y1-2H[1, 2, 4kee iqmoinhxblwraxymmwn dloed nguéh@mﬂaqéelt &lla (Dyd bdedsbni c

acid 1- (5

} phenyl ami n%§)5% r\gtlh&%)% gghg%gﬁwkg@ {IQ té ﬁy%é%@?]ﬁ?%%%%uéﬁn?? r?geﬁt |1

- 2- pyri m di mehy the? Kive] s@l,fﬂ]:tem a;lod;xlﬁbyl Iﬂxz;r)tmtcb;dgwa;it action. Therefore

(1R 2R) - 2- hyl | ohex e ylmalnca (R - (4-
am no( 2, 2- (rjr:a?re%é ﬁ%%ruggox%c}%ﬁ oehsf I m noI)t% Ills us?ttu;%haesn I ﬁ{ar%“f“’ and/‘)i

[ 2- fll0uor o- 3pt<ﬂaHWah‘tw<g(mincfmy)hssamtdmxg¢bgmlyﬂohMSh&)Irm}itloﬁ. pyrim di n- 2-
30y1-2H41, 2, 4] tri azol - 3-yl oxynet hyl ester 2,2-di nethyl propyl ester, (11)
carbonicacid 145- {(R)-(4- { am no

[ benzoyl i m no] net hyl } phenyl am no) 12-f | uor o- 3- ( 2- hy :

dr oxyet hoxy) - 5- net hoxyphenyl | net hyl } -2-pyrimdin-2-y1-2H[1, 2,4]tri azol
-3-yloxy)ethyl ester (R)-1-nethyl butyl ester, (12) carbonic acid 145-
{(R-(4- { ami no [benzoylim no] nethyl } phenyl am no)-[2-fluoro-3-(2-hy

dr oxyet hoxy) - 5- net hoxyphenyl ] net hyl } -2-pyrimdin-2-y1-2H[1, 2,4]triazol
-3-yloxy)ethyl ester (1S, 2S)-2-fluorocycl ohexyl ester, (13) carbonic acid 5
1-(5- {(R-(4- { am no [benzoylim no] net hyl }phenyl am no)42-fl uoro-3-(2-hy
dr oxyet hoxy) - 5- met hoxyphenyl | net hyl -2-pyrimdin-2-y1-2H[1,2,4]triazol
-3-yl oxy) propyl ester cycl ohexyl ester, (14) carbonic acid 145- {(R)-(4- {
am no [benzoylim no]nethyl } phenylam no)- [2-fluoro-3-(2-hy

dr oxyet hoxy) - 5- met hoxyphenyl ] met hyl } -2-pyrimdin-2-y1-2H[1, 2,4]tri azol
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10- 3-yl oxy) propyl estertrans-2-fl uoro-cycl ohexyl ester, (15)
2,2-dinmethylmalonic acid 5- {(R)-(4- {am no

[ 2, 2- di mawbybprapmxycar bonyl i m no] et hyl } phenyl am no PCT/JP2011/061919
)-[2-fl uoro-3-(2-hydroxyet hoxy) - 5- net hoxyphenyl ] net hyl } -2-pyri m di n-2-
y1l-2H [1,2,4]triazol-3-yloxynmethyl ester ethyl ester, (16) 15
2,2-dimethyl malonic acid 5- {(R)-(4-

am no( 2, 2-di net hyl propoxycar bonyl i m no) net hyl } phenyl am no

) - [ 2- f | uor o- 3- ( 2- hydr oxyet hoxy) - 5- WBFWEenyI]rret hyl } -2-pyrim din-2-
y1l-2H[1, 2, 4]tri aZ“P'Co?n%é’er Fé%ﬁteﬁStb%r the ORJ1RRWinge Hoehuld 1@) or a
|son|cot|n|c acid 202 S - { am no [benzoyllnlno ] meth

| phenyl ani n® 45“@2“@381M@FﬁvﬂﬂﬂesatthﬂeOf

pr opi onyl oxymet hoxy) - 1- pyri in-2-yl1-1H41, 2, 4] triazol -3-yl ] nethyl } -2-f
| uor o- 5- met hoxyphenoxy) et hy n=F§ster or (18) 2,2-dinmethylmlonic acid 5- {
(R-(4- { amno [2, 2- dlﬁE& | bugsox carbonyllnlno]nethyl} phenyl am no) -

[ 2- f | uor 0- 3- (2- hydr oxykt hpxy)-o5¢ oxyphenyl ] nethyl} -2-pyrimdin-2-yl
25-2H [1,2,4]tria “yMNoxyrmet hyl ester g, 2-di methyl propyl ester. 9.The
conmpound or R XL AB Fcal ly acceptabl e salt thereof

accor di ngt ocl i Waer heco oundls(l)

3- nethoxynethoxy 2MgTH| tﬁ??bggﬁlonlca0|d 5-

{ (R) %44- (ani no[ benxdk¢ini m’oidméivplts) pheipl | @t anatz - fubytitute d by Zorey @y three

L oxy et hyl Casseptiy] Boupsy (ke A6ERY Bor e atkePalonit 3. ((R- (4 { amino

[ benzoyl i mi no] met Rl Jeppésenyd ami NBydrolgbA3 atdBi hORY-(%, alkylcarbonyl or
2- di net hyl pr opi,opyl oxynet hoxy) - 1- pyri m di n- 2- yl 1H41, 2, 4]ytr| azol - 3-yl ]
met hyl } - 2- PIYUEWPFaS Pomstlhoxyphenoxy) et hyl ester, (5) 2- et hyl but anoi ¢ aci d 5-
[ (R) 43- (2- acet oxy @PhgwyR* 2ath lﬂﬂdéﬁe%d@ﬁﬂf y&@&ﬂyéhyefb eh &0 6r [F- @60“ m
et hyI propoxycar bonyl i m no] met hyl } phenyl am no) nmet h g2 pyrimdin-2-yl
-21181, 2, 4] 8¥dzol - 3-yl oxynet hyl ester, (6) 5 3
-rrethoxy 2, 2-di ne

-(2-acet oxyet hox %A%Péé&%&sgﬁg&%bgﬁgp%é%% -até(l)-m ? %Oug regresenﬁad by
yl al | yI oxyc&obmﬁb/ﬂ (IM:no] met hyl } phenyl am no) et hy1] 2-pyrinidin-2-y1-2
H[1, 2,4]triazol -3-yl gxynet hyl ester, (13) carbonic acid 1-(5- {(R-(4- {
am no [benzoyl i m no] ngt hyl } phenyl am' no)-[2-fluoro-3 -(2-hy 10
dr oxyet hoxy) - 5- net ayl et hyl } -2-pyrimidin-2-y1-2H[1, 2, 4]triazol -3
-yl oxy) propyl ester® gycl ohexyl ester or (18) 2,2-dinethylmlonic acid 5-
{(R-(4- {am no [2, 2-di net hyl but oxycar bonyl i m no] met hyl } phenyl am no) -

[2-fluoro-3 -(2 - mhémmylé‘t hod B> Eacmmdwxy@étﬁtpylrémsmle} hy@rqueni atoth n- 2- y1

(1) 13 bt hikymtoayoR 35 MEL A oot diking ke R i (BrRi,” T

[benzoyl im ms]pﬁetlhylly)thWh@lm(mp] -[2-fluoro-3 -(2-hydro

xyet hoxy) - 5- net hox hen 1 rimdin-2-yl- 2H41 2,4]triazol - 3-
yl oxynet hyl ester® %‘P}g‘?ﬂfﬁﬁ ¢4 i’é{%’(ﬂf”’é’&%éﬁ{ Jabi e salt thereof. 11.
(6) 3- Met hoxy- 2, 2- d| ggt y!| propionicacid 20 5- [(R- [3

- (2- acet oxyet hoxy ). uor o- ﬁ)rret hoxyphenyl] -(4- { amino [2- rreth

yl al | yl oxycarbonyl i h( II } phenyl am no) net hy1] - 2- pyri m di n- 2-y1-2

H11, 2, 4] tri azol - 3-Rfl aﬁymet hyI ester or a pharnmaceutically acceptable salt
t hereof . 12. _ The corrpoupd dor the _pharnmaceutically acceptable salt

t her eof wherein R”, R® and R each independently represent a hydrogen
20 atom or C;-Cg alkyl, and *1 and *2 have the same meanings as described
above; and

R’ represents C;-Cg alkyl or C3-Cg cycloalkyl, and C,-Cs alkyl or
C;-Cg cycloalkyl in R’ is optionally substituted by one to three identical or
different substituents selected from the group of substituents consisting of a
25 halogen atom, C;-C¢ alkyl and C;-Cg¢ alkoxy.
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25 according to claim1, wherein the conpound is (51) acetic acid 243-
{(R-(4- { am no [2-nethylallyloxycarbonylim no]nethyl}phenyl am no) -

[ 5- (1- et hwbpoopazmear bonyl oxynet hoxy) - 1- pyri m di n- 2- y1- per/pdn12oed]d ri az

-3-yl ] nmethyl }-2-fluoro-5-net hoxyphenoxy) et hyl ester, (52) acetic acid 2-
{3- [(R)-(4- {amno [2 -nethylallyloxycarbonylimno]nethyl } phenylam no)

- (5-1 sopropoxycar bonyl oxynet hoxy- 1-pyri m di n-2-y1- 1H11, 2, 4] tri azol - 3-y
erret hyl] - 2- fI uor o-5- net hoxypheno } ethyl ester, (53) acetic acid 2-
{3-[(R-(4- %anind iFZCOwPHWaPI ﬁllﬁx%%lf%ﬁwlﬁlﬂho?}%@?@lle ysabh dhsteafi no)

- (5-1 sOpr opQXYSAIMONY kOXY N@EROXY -11- PYWhébet N- Ry 1- kH [ fhenyd] t 1 uep@r- 3-y
pnet hy1] - 2- f | uor o- b- met hoxyphenoxy} et hyl ester, &54 acetic acid -(3-
(R - (4- { ani%dfmethakylcaiapeigas m no] net By?- dymgthayli-BWiyheNY. [ 5- ( 1- et BT
yl pr opoxycagbﬁ@m}qwgﬁﬁj}ggya 1 pyrimdin-2-y1-1H11, 2,4]triazol -3-yl]nme thyl
} -2-fluoro-5-nethoxyphenoxyyethyl ester, (55) acetlc acid 5 243- (R -(4-
{am o [i soBut oxyJé%ﬁb@ﬂmppnndno?lrréhhypklmwuammﬁo)a@ep@bée salt thereof
t hyl pr opoxy o] XY) Mg 2y tr yl]
met hy1} - 2- flcég{s)(;r}g- -n@@émhéhoi‘a})ey{h 19 f] jh(yélgﬁg Car 8'%’! ca‘l: g§
(R - (4 anm degiddcampoalyl.yl oxycar bonyl i mi no] rret hyl } phenyl ami noM 2 fl uoro 3

- (2- hydr oxyet hoxy 5 - net hoxyphe p
L0211, 2, 41 11 A dPRaeTRBRanEL R 1 hespRRmtepliatily RepeBlaRs Pl hereobst er
( 57) aceti c aacordirdd® claRh- I(,szhe{ram RO aha-] Rf‘edrbwaahhydl@eyxdan@prayﬂydfbgal met hyl
p)F/)r %ny:j?nm gg} Jnfthy(l%rfeltllﬂr 0-1,1 -di met hyl et hoxycar bonyl oxynet hoxy) -1
T%[ 1, 2b4] tr I5azo| Fhy! komipbyhd - 8r fthuopparﬁ]dasenh@aqy}pm?embeﬁ kb)é%thQ.ﬁéxebf (58)
car boni c aci no-_2-et hoxycar honyl i m no] ne
pheny! ami no 491 r%%ﬁl(fﬁhy@%&%}{hdiﬁl 6 aﬁ@ﬁ g y?ql??é‘tt%ﬂ‘?ﬂ by

-2-pyrimdi 'iheZhU)l ,Btcyklohdx§1 bplibRAB) sdbsYit@ed Bt @ﬁhlo%%h%’iom or methyl.
2-fluoro-1, dlrrethylethyl ester, (59) carbonic¢_acid 205- {(R)-(4-

ani no- [ 2- pr GpoxycdMBoRYIPRIAG] Hetthy | PRATEIAFERHEHD) 432353?13@@}6 salt thereof
0- 3-1(s2- hydr %y&hwy& %hﬁﬁlt hpxm!e?aw ]wetlb‘yl }Rc- %z@yklemaﬂa NR2-yl-2htn [ 1,

2,4]triazol - 3-yl oxynet hyl est'er 2-fluoro- -di met’ hyl et hyl ester (60)
car boni ¢ acmriqpen{ler(tm a(hydfegamyam @Um@kl;bdar bonyl i m no] net hyl

phenyl am no)42-fl ii‘%%o %ﬁgf?ﬁa(@r *1}{8” a{&%b{éal ya[E%EQ@%Y&E&%ﬂy'ﬂler%% hyl }

- 2- pyrlmd|n2- trlazo oxymet -fluoro-1,1
- di met hyl et Iayd:orémgato cl@Bﬂ)l azdwcm aci d 243 (R) (4- {amno

G et byt et hoxycatbony! Skymerhoy: 1 SUFTH 3. 92 B8O propyle a0
gzngﬂ? {:q% n?zzwl}hﬂlemyi-llumtgkﬁeyrmIrmgqtby}eaq;mpemﬁyky;esterh (6|2) ace; |4§ acid

car baonyl.i m no enyl am no
-(2-flu oro-1, 1- d ﬁygjtr 8%5&%3)&5&9 rgg%cxib‘}wfa mél n-2-yl-2H
[1,2,4]tr :j a2(2)l (BWIahﬂER yrbleathlhmép@rdEnfr?taH@@tpgan@myﬁ ehbghlyl eskeetyl; (63)
acetic aci

[ but oxycar bonyl i mitn rﬁe‘t ér?l%lﬁﬂe?ﬂ} apallyogubstibuted by pgthoxy, or cyclohexyl

ro-1, 1-di nebbﬁbﬁmpwmrtbway&)oxm&iglmwbmlormumdl n-2-yl-2H41, 2, 4] tri
azol - 3-yl ] net hy -fl uor,0- 5- pet hoxyphenoxy) et hyl ester, (67) acetl c acid

2. 2 (R- (4 {éml?loa[%Hglﬁx%%ﬁi’bé‘ﬁyp?‘ﬁg%]atﬁ@t h%rlg‘P“Ehé?ﬂ?F%ﬁﬁ teth)by 5

-1 S0pro SpoxyeALROY) Oxy ¢seBYed By Bobmala Min); 4 [1,2,4] triazol-3
-yl )methyl] - 2-fl uﬂyo 5- ggg(%jﬁp%ghsgnpxy%th al-‘%,Ier) or (68) acetic acid 2-

{3- [(R-(4- { amRno [4%@611@&%%0%%%%@46%@%%}1 @.gqraﬁﬁorfbyrw i sop
r opoxycar bo;}ygtﬁ)?lyrret hoxy- 1 -pyrimdin-2-yl-1H41, 2, 4]triazol -3-yl) net hyl
]-2-fluoro- hoxyphenoxy) et hyl ester. 1013. A phar maceuti cal conposition
conpri sing Bhe cofﬁbéuﬁ@mﬁpuﬂ%e()rpﬁh? npkasmacenli¢allacrsspptablee sslfl tharhef eof

accoydi rlg t QM€ o6 clahiyp 1 lt,o l@herein  the ‘compound is (1)
3-methoxymethoxy-2,2-diméthylpropionic acid
5-{(R)-[4-(amino[benzoylimino]methyl)phenylamino]-{2-fluoro-3-(2-hydro
xyethoxy)-5-methoxyphenyljmethyl}-2-pyrimidin-2-y1-2H-[1,2,4]triazol-3-
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14. A therapeutic and/or prophylactic agent for a di sease caused by
thronmbus formation, said therapeutic and/or prophylactic agent conprising
15t he comwouwnd/m@s74the pharnaceutically acceptabl e salt twohesenfi/ecoording to
any one of clainms 1 to 12. 15. The therapeutic and/or prophylactic agent
according to claim 14, wherein said disease caused by thronbus formation is
t hronbosi s, deep vein thronbosis, pulnonary enbolism cerebral infarction,

nmyocardi al 20| nfarctjon, acute coronary syndromg, vascul ar, restenosis,
di sseni nat ed!9¥RebELcul ar e86Bgul at i @A syndrlofwlimethyl W&ﬂ‘?’ljﬁant t @t . 16.

The ther apeyt ) a@d{ﬂﬁuﬁr(ﬁ’ﬂh&ln?&ﬁyﬁn a1 40 RSN PiBl A aer ei 1
il

sai d di sease caused formation iIs nbosi s, vel n

t hr ombosi s, )ﬂ@rﬂrmf@r§r(%mydm)ssmth@@r)e%mthpmﬁreéwﬂbm\ethm}o%mmmdm -2-
2o T PR o EBSORALY BNAHLRNPS HasChly! S5LEnGS) Saol s ne o
5 1- (5 {(R)-(4-{amino[benzoylimino]methyl}phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol
-3-yloxy)ethyl ester cyclohexyl ester, (4) 4-pyridinecarboxylic acid
2-(3-{(R)—(4-{amino[benzoylimino]methyl}phenylamino)-[5-(3-rhethoxy-2,
2-dimethylpropionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
10 methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (5) 2-ethylbutanoic acid
5-[(R)-[3-(2-acetoxyethoxy)—2-ﬂuoro-S-methoxyphényl]-(4-{amino[2,2-dim
ethylpropoxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl

-2H-[1,2,4]triazol-3-yloxymethyl ester, (6)
3-methoxy-2,2-dimethylpropionic acid
15 5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth

ylallyloxycarbonylimino]methyl} phenylamino)methyl]-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester, (7) cyclohexane carboxylic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2,2-dim
ethylpropoxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl
20 -2H-[1,2,4]triazol-3-yloxymethyl ester, (8) 2,2-dimethylmalonic acid
5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyljmethyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester cyclohexyl ester, (9) carbonic acid
1-(5-{(R)-(4-{amino[4-methylbenzoylimino]methyl} phenylamino)-[2-fluor

25 0-3-(2-hydroxyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-yl-2H-[1,
2,4]triazol-3-yloxy)ethyl ester (1R,2R)-2-methylcyc10hexyl ester, (10)
2,2-dimethy1malonic acid

5-{(R)-(4-{amino(2,2-dimethylpropoxycarbonylimino)methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-
30 yl-2H-[1,2,4]triazol-3-yloxymethyl ester 2,2-dimethylpropyl ester, (11)
carbonic acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl} phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol
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-3-yloxy)ethyl ester (R)-1-methylbutyl ester, (12) carbonic acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl } phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol
-3-yloxy)ethyl ester (1S,25)-2-fluorocyclohexyl ester, (13) carbonic acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl } phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1 ,2,4]triazbl
-3-yloxy)propyl  ester cyclohexyl ester, (14) carbonic  acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl } phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-yl1-2H-[1,2,4]triazol
-3-yloxy)propyl ester trans-2-fluoro-cyclohexyl ester, (15)
2,2-dimethylmalonic acid
5-{(R)-(4-{amino[2,2-dimethylpropoxycarbonylimino]methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenylmethyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester ethyl ester, (16)
2,2-dimethylmalonic acid
5-{(R)-(4-{amino(2,2-dimethylpropoxycarbonylimino)methyl} phenylamino
)-[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-
yl-2H-[1,2,4]triazol-3-yloxymethyl ester isopropyl ester, (17) isonicotinic
acid

2-(3-{(R)-(4-{amino[benzoylimino}methyl} phenylamino)-[5-(2,2-dimethyl
propionyloxyméthoxy)- 1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-ylJmethyl}-2-f
luoro-5-methoxyphenoxy)ethyl ester or (18) 2,2-dimethylmalonic acid
5-{(R)-(4-{amino[2,2-dimethylbutoxycarbonyliminoJmethyl} phenylamino)-
[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl
-2H-[1,2,4]triazol-3-yloxymethyl ester 2,2-dimethylpropyl ester.

9. The compound or the pharmaceutically acceptable salt thereof
according to  claim 1, wherein the compound is (1)
3-methoxymethoxy-2,2-dimethylpropionic acid
5-{(R)-[4-(amino[benzoylimino]methyl)phenylamino]-[2-fluoro-3-(2-hydro
xyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-
yloxymethyl ester, 4) 4-pyridinecarboxylic acid
2-(3-{(R)-(4-{amino[benzoylimino]methyl} phenylamino)-[5-(3-methoxy-2,
2-dimethylpropionyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
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methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (5) 2-ethylbutanoic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2,2-dim
ethylpropoxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl
-2H-[1,2,4]triazol-3-yloxymethyl ester, (6)
3-methoxy-2,2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl} phenylamino)methyl]-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester, (13) carbonic acid
1-(5-{(R)-(4-{amino[benzoylimino]methyl } phenylamino)-[2-fluoro-3-(2-hy
droxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol
-3-yloxy)propyl ester cyclohexyl ester or (18) 2,2-dimethylmalonic acid
5-{(R)-(4-{amino[2,2-dimethylbutoxycarbonylimino]methyl}phenylamino)-
[2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl
-2H-[1,2,4]triazol-3-yloxymethyl ester 2,2-dimethylpropyl ester.

10. (D) 3-Methoxymethoxy-2,2-dimethylpropionic acid
5-{(R)-[4-(amino[benzoylimino]methyl)phenylamino]-[2-fluoro-3-(2-hydro
xyethoxy)-5-methoxyphenyl|methyl}-2-pyrimidin-2-yl-2H-[1,2,4]triazol-3-
yloxymethyl ester or a pharmaceutically acceptable salt thereof.

11. (6) 3-Methoxy-2,2-dimethylpropionic acid
5-[(R)-[3-(2-acetoxyethoxy)-2-fluoro-5-methoxyphenyl]-(4-{amino[2-meth
ylallyloxycarbonylimino]methyl}phenylamino)methyl]-2-pyrimidin-2-yl-2
H-[1,2,4]triazol-3-yloxymethyl ester or a pharmaceutically acceptable salt
thereof.

12. . The compound or the pharmaceutically acceptable salt thereof
according to claim 1, wherein the compound is (51) acetic acid
2-(3-{(R)-(4-{amino{2-methylallyloxycarbonylimino]methyl} phenylamino)
-[5-(1-ethylpropoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triaz
ol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (52) acetic acid
2-{3-[(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl} phenylamino)
-(5-1sopropoxycarbonyloxymethoxy-1-pyrimidin-2-yl-1H-[1,2 4]triazol-3-y
Dmethyl]-2-fluoro-5-methoxyphenoxy}ethyl ester, (53) acetic acid
2-{3-[(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl} phenylamino)
-(5-isopropoxycarbonyloxymethoxy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-y
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)methyl]-2-fluoro-5-methoxyphenoxy}ethyl -ester, (54) acetic acid
2-(3-{(R)-(4-{amino[butoxycarbonylimino]methyl} phenylamino)-[5-(1-eth
ylpropoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-ylJme
thyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (55) acetic acid
2-(3-{(R)-(4-{amino[isobutoxycarbonylimino]methyl}phenylamino)-[5-(1-¢
thylpropoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl]
methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (56) carbonic acid
5-{(R)-(4-{amino-[2-methylallyloxycarbonylimino]methyl} phenylamino)-[
2-fluoro-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-
2H-[1,2,4]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (57)
acetic acid
2-(3-{(R)-(4-{amino[2-methylallyloxycarbonylimino]methyl}phenylamino)
-[5-(2-fluoro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-y1-2
H-[1,2,4]triazol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (58)
carbonic _ acid
5-{(R)-(4-{amino-[2-ethoxycarbonylimino]methyl} phenylamino)-[2-fluoro-
3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4
Jtriazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (59) carbonic
acid ,
5-{(R)-(4-{amino-[2-propoxycarbonylimino]methyl } phenylamino)-[2-fluor
0-3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,
2,4]triazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (60)

carbonic acid

] 5_-{(R)-(_4—{ami_nof[2-butoxy_carbony1imin_o]methyl}phe_nyliailmi__no)-[27ﬂuoro—

3-(2-hydroxyethoxy)-5-methoxyphenyl]methyl}-2-pyrimidin-2-yl-2H-[1,2,4
Jtriazol-3-yloxymethyl ester 2-fluoro-1,1-dimethylethyl ester, (61) acetic
acid

2-(3-{(R)-(4-{amino[ethoxycarbonylimino]methyl}phenylamino)-[5-(2-fluo
ro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2 H-[1,2,4]tri
azol-3-ylJmethyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (62) acetic acid
2-(3-{(R)-(4-{amino[propoxycarbonylimino]methyl } phenylamino)-[5-(2-flu
oro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2H-[1,2,4]tr
iazol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (63) acetic acid
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2-(3-{(R)-(4-{amino[butoxycarbonylimino]methyl}phenylamino)-[5-(2-fluo
ro-1,1-dimethylethoxycarbonyloxymethoxy)-1-pyrimidin-2-yl-2 H-[1,2,4]tri
azol-3-yl]methyl}-2-fluoro-5-methoxyphenoxy)ethyl ester, (67) acetic acid
2-{3-[(R)-(4-{amino[butoxycarbonylimino]methyl}phenylamino)-(5-isopro
poxycarbonyloxymethoxy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)methyl]-
2-fluoro-5-methoxyphenoxy)ethyl ester or (68) acetic acid
2-{3-[(R)-(4-{amino[isobutoxycarbonylimino]methyl} phenylamino)-(5-isop
ropoxycarbonyloxymethoxy-1-pyrimidin-2-yl-1H-[1,2,4]triazol-3-yl)methyl
]-2-fluoro-5-methoxyphenoxy)ethyl ester. |

13. A pharmaceutical composition comprising the compound or the
pharmaceutically acceptable salt thereof according to any one of claims 1 to
12.

14. A therapeutic and/or prophylactic agent for a disease caused by
thrombus formation, said therapeutic and/or prophylactic agent comprising
the compound or the pharmaceutically acceptable salt thereof according to
any one of claims 1 to 12.

15. The therapeutic and/or prophylactic agent according to claim 14,
wherein said disease caused by thrombus formation is thrombosis, deep
vein thrombosis, pulmonary embolism, cerebral infarction, myocardial
infarction, acute coronary syndrome, vascular restenosis, disseminated
intravascular coagulation syndrome or a malignant tumor.

16. The therapeutic and/or prophylactic agent according to claim 14,
wherein said disease caused by thrombus formation is thrombosis, deep
vein thrombosis, pulmonary embolism, cerebral infarction, myocardial
infarction, acute coronary syndrome, vascular restenosis or disseminated

intravascular coagulation syndrome.

153



