SPECI FI CATI ON HETEROCYCLI C RI NG AND PHOSPHONOXYMETHYL GROUP SUBSTI TUTED
PYRI DI NE DERI VATI VES, AND ANTI FUNGAL AGENTS CONTAI NI NG SAME 5 Techni cal
Field The present invention relates to novel heterocyclic ring and

phosphonoxynet hyl group substitu%(%:r' Lln derivatives, and antifungal
{:yely

agents containing the sane. 10 B In recent years,
managenent s of opportunistic infections have becone nore and nore
significant nore than ever because of an increase in the nunber of elderly
peopl e and i mmunoconprom sed patients as a result of advanced

chenot he HIEPIEROQYQIHC RINGI AND PHOSHHROBOXY METHY It GROUPtSUBSTITUTED
opportunistic infections are occurring one after another by different

avi r ul ent PYRIDNEDERIVATESSANDNANTIEUNGAID AGENPS CORTAIRIGCIS AME
di sease will not ends as |long as there are underlying di seases that

di ngni sh the immune functions of patients. Consequently, new strategies for
I nfectious di seases control, including the problem of drug-resistant

pat hogen, , wi | | 20 one of the inportant issues in the soon-to-conme aged
soci ety. chhical F%Gf% the field of antifungal agents, heretofore, for

I nstance, anphotericine B which is based on a pol yene skel eton,

f1 uconazol e,Th& r S¥ER&H0I dnv@ionor ireltRST ol © witcvR! arketecyalion whg azand
skel eton, or the like, have been devel oped for the treatnent of deep seated
my cosephospbenaxymetbylb greup rsybgtiuged givriding devisativesl, eand entifumgahl dgentsav e
simlar nmechani smof action, and currently, the appearance of
azol e- rostaibiagtthéwagie.or the |ike has been probl ens.
10
Background Art
in recent years, managements of opportunistic infections have become more
and more significant more than ever because of an increase in the number of elderly
people and immunocompromised patients as a result of advanced chemotherapies or
15 the like. As demonstrated by the fact that opportunistic infections are occurring one
after another by different avirulent pathogen, it has been shown that the problem of
infectious disease will not ends as long as there are underlying diseases that
diminish the immune functions of patients. Consequently, new strategieé for
infectious diseases control, including the problem of drug-resistant pathogen, will be
20 one of the important issues in the soon-to-come aged society.
“In the field of antifungal agents, heretofore, for instance, amphotericine B
which is based on a polyene skeleton, fluconazole, itraconazole and voriconazole

which are based on an azole skeleton, or the like, have been developed for the

treatment of deep seated mycoses. Most of pre-existing drugs already available



In recent years, as - a 1, 3-13-glucan synthetase inhibitor with a novel
mechani sm naturally occurring conpound-derived cyclic hexapeptides
caspofungin and 5 m cafungin or the |ike, have been ‘devel oped; however,
fromthe fact that these agents only exjst in in'j ectable form they are not
yet sufpiineisialyhave similaymeshanient ofretionagedcyirrestlydbeappearangeofbeen t he
situations that the pre-existing antifungal agents are insufficient for

t r eat magolesfesigientfeapi sethediternasdsses prolMaresi s a denmand and 10 need for
devel opnment of agents which are based on a novel nmechanismand are of high

safety. As frheceat @é&€, as b 1,8pylaBan kontetadaindiitongethtsnbasiefecharisiah a
novel nechani sm Patent Docunents 1 and 2 describe pyridine derivatives

e e R R R A T

i nfections e expression pr ot™ei ns,

pat RogaWis gk SRR I BaYs baeMicRRepPei hiReRE Db Tt M chor bs. o

(d ycosyl phosphat i dyl i nosi tol)-anchored proteins to the cell wall_being
i nhi bi @ggnts only eXIqtr'.nmJ@fH@b@ff)Ofrm eyiarg 4ot ¥Rt syfreiept H%t'B%lLynafpﬁBWagaapi n
Pat ent docunent 3 a hetero ring-substituted pyridine derivative as an
ant i f umgehtsagent that has excellent 20antifungal action not seen in
conventional antifungal agents, and is al so superior in ternms of its
properties, Siatetheredrmemsentibkisituations that yhe pre-existian ahtiingbhagerttand,
Pat ent docunents 4 and 5 di scl ose Nphosphoryl oxynmet hyl prodrugs that are

<2: grm?g ;@ﬁl% Aifﬁ%ffﬁééﬁﬁo?%%&fnéﬁ%fftﬁé lgReh @ ot MYicdsegth¥r! i8'a §&hHRY nar odr ugs:
10 need for development of agents which are based on a novel mechanism and are of
high safety. As the related art relevant to antifungal agents based on such a novel
mechanism, Patent Documents 1 and 2 describe pyridine derivatives which
demonstrates effects against the onset, progress, and persistence of infections by
inhibiting the expression of cell wall proteins, inhibiting the cell wall assembly and
16 also adhesion onfo cells, and preventing pathogens from showing pathogenicity, with
the process which transports GPI (Glycosylphosphatidylinositol}-anchored proteins to
the cell wall being inhibited.
In light of this situation, there has been proposed in Patent document 3 a
hetero ring-substituted pyridine derivative as an antifungal agent that has excellent
20 antifungal action not seen in conventional antifungal agents, and is also superior in
terms of its properties, safety, and metabolic stability.
On the other hand, Patent documents 4 and 5 disclose N-
phosphoryloxymethyl prodrugs that are compounds represented by the following

formula, as water-soluble prodrugs:
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R VRS X(r) (wherein Rl, R2, and R3 represent substituents including a
parent tertiary or secondary am ne, each of R4 and R5 represents an organic
or inorganic residue, and X represents a cationic organic or inorganic
salt.) 5However, the water-soluble prodrugs known up to now do not have an
excel l ent antifungal acti bas on the inhibition of the GPl-anchored
protein transport process, nor ¢ they excellent in terns of solubility in
water, stability in an aqueous splution, as |1 as safety and in-vivo

ki netics, and the cre on of a better antifjungal agent has been desired.
10Pat ent docunent 1: In Qh; tio Publi cat {pn WO 02/ 04626 panphl et Patent
docunent 2 : Internationa

i gatQn WO 0 0330&@p hl et Pat ent
docunent 3 : Internﬂgnﬂa'r' ubI |J;at|o@'WTD ﬁhl et Pat ent
docunent 4: U.S. Patent . 728 Bl Patjent docunent 5 : Japanese
Pat ent Publication NoRZ001- 527 5 15 Discldsure of Invention Problenms to
be Sol ved by the I nventYon In I'ight ofgsuch situations, it is an
obj ect of the present invention to provide antifungal agent that has
excel l ent antifungal action, and is also excellent in terns of solubility
in water, its stability in an aqueous solutin@d, and its safety and in-vivo
ki netics. As a result of diligent research conducted in |light of

2 conBUTa L O 5L PRE SSSARNAY RNFoF S Sy, 0
(h: secondary amine, each of R4 and Rs represents an organic or inorganic residue, and
X represents a cationic organic or inorganic sait.)

5 However, the water-soluble prodrugs known up to now do not have an
excellent antifungal action based on the inhibition of the GPl-anchored protein
transport process, nor are they excellent in terms of solubility in water, stability in an
aqueous solution, as well as safety and in-vivo kinetics, and the creation of a better
antifungal agent has been desired.

10 Patent document 1 : International Publication WO 02/04626 pamphlet
Patent document 2 : International Publication WO 05/033079 pamphlet
Patent document 3 : International Publication WO 07/052615 pamphlet
Patent document 4 : U.S. Patent No. 6,235,728 B1
Patent document 5 : Japanese Patent Publication No. 2001-527083
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Disclosure of invention

Problems to be Solved by the Invention

In light of such situations, it is an object of the present invention to provide an

antifungal agent that has excellent antifungal action, and is also excellent in terms of

3



RA.01Y R1 ci\tR2 0 9 OPCOH ( I ) and has a phosphonoxynethyl group on a
nitrogen atomon a pyridine derivative has excellent antifungal action and

is also excellent in ternms of solubility in water, its stability in an

aqueous solution, and_ its safety and in-vi vo Ki net I CS ecifjcall

first selbdity dn water pitestaliliynieani anuequsepelutionyapdi %&a?%)!]aw &BMYBund

represented by the following forrmula (I1): zXN R k\CD/ YR3 |
Kinetics.

As a result of diligent research conducted in light of the above situations, the

inventors perfected the present invention upon discovering that compounds which

5 are represented by the following formula (l):

_ l_o®
0~ OH

and has a phosphonoxymethyl group on a nitrogen atom on a pyridine derivative has

excellent antifungal action and is also excellent in terms of solubility in water, its

stability in an agueous solution, and its safety and in-vivo kinetics.
10 Specifically, in a first aspect of the present invention, there is provided:

[1] A compound represented by the following formula (l):

(wherein

R! represents a hydrogen atom, a halogen atom, an amino group, R"'-NH-

15  (wherein R"" represents a C;-¢ alkyl group, a hydroxy Ci-s alky! group, a Cy-g alkoxy

4

in a



le OH( I ) (wherein R1 represents a hydrogen atom a hal ogen
atom an am no group, R11-NH15(wherein Rll represents a Cl-6 al kyl group, a
hydroxy Ci -5 al kyl group, a Cl-6 al koxy Cl1-6 alkyl group, or a Cl-6

al koxycarbonyl C1-6 al kyl group), R12-(C0)-NH (wherej presents a
Cl-5 afkys alfylogpPups 04 5\3{3-16 AlkRisepreand %1‘&?‘}"\’69&)‘?]@; ﬁf‘@%‘“ﬁk{y}’e}‘eﬁ?%p, a
hydr oxy Cl-6 al kyl group, a cyano Cl-6 al kyl group, a Cl-6 al koxy group, or
a Cl- 6 Rif keprgseitsa &hsdlkyd gooyn o5RE replkexefts Ak givuied Grodtkylgraups

al kyl group, an am no group, or a di- Cl-6 al kyl am no group; one of X
and Y pepfdreRic-Aakit §@UN sat@ino end dlkgd gober ar@ps alkenry graupi or agbr at om
or an oxygen atom ring A represents a 5- or 6-nenber heteroaryl

ring O%EI&»(?%HZ-EQfRyfét%%p'V‘hi ch 10 may have one or two hal ogen atons or Cl-6
al kyl groups; tepresents a single bond, a nethylene group, an

"ot N &R0 ot ' B S i EEies: Bhet o

hal ogen_atom or a Cl-6 alkyl group, a C3- 8 cycloal kyl group, a Crio aryl
group, Ga-calkylarENaEFIE: heteroaryl group, or a 5- or 6- 15 menber

non-aromati c heterocyclic group, wherein these groups nay have one or
one of X and Y represents a nitrogen atom, and the other represents a

nitrogen atom or an oxygen atom;
ring A represents a 5- or 6-member heteroaryl ring or a benzene ring, which
10  may have one or two halogen atoms or C¢-s alkyl groups;
Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,O-, -OCHj,-, -NH-, -CH:NH-, -NHCH:-, -CH>S-, or -SCH-;
R.3 represents a hydrogen atom or a halogen atom, or a C4-5 alkyl group, a Cs-
g cycloalky! group, a Cs-10 ary! group, a 5- or 6-member heteroaryl group, or a 5- or 6-
15 member non-aromatic heterocyclic group, wherein these groups may have one or
two substituents selected from a substituent group «; and
R* represents a hydrogen atom or a halogen atom;
[substituent Group o]
a halogen atom, a cyano group, a Cs-¢ alkyl group, a C4-s alkoxy group, a Cy-g
20 alkoxycarbony! group, a Cs-s cycloalkyl group, a Cs-¢ alkenyl group, and a Cx-
alkynyl group), or a sait thereof.
[2] The compound or the salt thereof according to item [1], wherein the salt of the
compound represented by the following formula (I) is a salt represented by the

following formula (1A):



two substituents selected froma substituent group a; and R4 represents a
hydr ogen atom or a hal ogen atom [substituent G oup aj a hal ogen
atom a cyano group, a Cl-6 al kyl group, a Cl-6 al koxy group, a Cl-6 20

al koxycar bonyl group, a C3-8 cycl oal kyl group, a C2-6 al kenyl group, and a
C2-6 allrynyl group), or a salx ther [2] The conpound or the salt

t hereof according h?“tem[ @/\h he salst of the conpound represented
by the follow ng f a_8a ' nted by the following formula

(IA): X, Rh7c-0/Y R|01?21IR2 Qe (1A “OH CY OH wherein Cl represents a
pharmaceutically acc bie~anj on. [ 3] The compound or the salt thereof
according to item| @I'erell:ﬁ the salt of thexyd conpound represented by
the follow ng fornula (I)|\|s a salt represele:d by t héIfol | owing fornul a
(1B):
_on
0~ "OH
wherein

Q" represents a pharmaceutically acceptable anion.
[3] The compound or the salt thereof according to item [1], wherein the salt of the
5 compound represented by the following formula () is a salt represented by the

following formula (1B):

wherein
J' represents a pharmaceutically acceptable cation.
10 [4] The compound or the salt thereof according to any one of items [1] to [3], wherein

a partial structure represented by the following formula (il):

Lo

of the compound represented by the above formula (1), (IA), or (IB) represents a
partial structure selected from the following group:

15



X, RLciV\IR2Z 00 /Th IrY OJyr) wherein J+ represents a pharnaceutically
acceptabl e cation. 10 [4] The conpound or the salt thereof according to any
one of itens [1] to [3], wherein a partial structure represented by the
followng formula (I1): yX 5C1()2z2, (I1) \\__J of the conpound
represented by the above forma (1), (IsA), (IB) represents a parti al
structure selected fronit \fol/rIJovm' ng gro & (v

(V) (V1}
[5] The compound or the salt thereof according to any one of items [1] to [4], wherein
one of X and Y represents a nitrogen atom and the other represents an oxygen atom.
[6] The compound or the salt thereof according to item [4], wherein the partial

5 structure represented by the following formula (11):

2@(}& o

of the compound represented by the above formula (1}, (1A), or (IB) represents a

partial structure represented by the following formula (ill):

"N
M
(m
10 ora partial structure represented by the following formula (IV):

(V)
[7]1 The compound or the salt thereof according to any one of items [1] to [6], wherein
both of X and Y represent nitrogen atoms.

[8] The compound or the salt thereof according to item [7], wherein the partial

15  structure represented by the foliowing formula (I1):



(M) (M) [5] The conpound or the salt thereof according to any one of itens
[1] to [4], wherein one of X and Y represents a nitrogen atom and the ot her
represents an oxygen atom [6] The conpound or the salt thereof according
toitem[4], wherein the partial 5structure represented by the foll ow ng

formula (11): fax (I1) of the co d represented by the above fornul a
(1), (1A, or (I1B) represents a Al rugture represented by the
following formula (I11): ON ‘lL‘T\—J

(1) 10or a partial structure rTepresented by the following fornula (1V):
I N

The
corpoufli 1§ SPRPU, FSRERRPY 2% % Ve JOMRY SOk B PellB) represshfe,
wherein both of X and Y represent nitrogen atons. [ 8] The conpound or
t he saPﬁ”t%éFE@Wr%E%?a‘?fﬁ@dtttyﬁhﬁéﬁ{f?"?‘l‘g W@i(gﬁ-t he partial 15structure
represented by the foll ow ng for;rul a \II):

\_/
N
(V})
5 or a partial structure represented by the following formula (V1):

;\N/N\
A

(Vi)

[9] The compound or the salt thereof according to any one of items [1] to [8], wherein
R? represents an amino group.
[10] The compound or the salt thereof according to item [9], wherein R represents a
10  hydrogen atom, an amino group, or a C¢-g alkoxy C4-s alkyl group.
[11] The compound or the salt thereof according to any one of items [1] to [8], .
wherein R' represents an amino group and R? represents a hydrogen atom.
[12] The compound or the salt thereof according to any one of items [1] to [11],
wherein the ring A represents a pyridine ring, a benzene ring, a furan ring, a
15 thiophene ring, or a pyrrole ring.
[13] The compound or the salt thereof according to item [12], wherein the ring A
.r.epresents a pyridine ring or a benzene ring.
[14] The compound or the salt thereof according to any one of items [1] to [13],
wherein Z represents an oxygen atom, -CH20-, or -OCH;-.
20 [15] A pharmaceutical composition comprising: the compound or the salt thereof

according to any one of items [1] to [14].
8



ja: 222, 00 of the conpound represented by the above fornmula (1), (1A, or
(IB) represents a partial structure represented by the follow ng formul a
(V): 5or a partial structure represented by the following fornula (VI):

[9] The conmpound or the salt thereof according to any one of itens [1] to
[8]. Wﬂl@]e%ﬂn‘@idmmmhﬁriﬁngaﬂimoompoupd or the satlibprebifeaccongiogiria amy t he
salt thereof according to item[9], wherein Rl represents a 10hydrogen

atom gRe it 1 149r a Cl1-6 al koxy C1-6 al kyl group. [11] The conpound
or the sgltlt eérxreggp[ac ording to any one of itens [1] to [8], wherein Rl

repres s,an i [ - r At.S: The
compount oA e YoRH BB ns! A B SR rBr R PRI AR g or bpyy”
wherein the ring A represents, . [.di ring, a benzene ring, a furan
ring, Q‘%SPE?%?QQT@WS tPiW,Of@roia'?%ggwﬂBT?ﬂng. [13] The conpound or the salt
t hereof according to item[12], wherein the ring A represents_a pyridine
rirfy of18] wermethedrfongreventing Fnd/of drasdinada dungdedisadse Dieardpnisiedd @ ng to
any one of itens [1] to [13], wherein Z represents an oxygen atom -CH20-,

or - CCHRarmabeltically Afiebtverateuritosf] the agpaseuridoar dwrpalt $hergof eheordongptound or
the salt thereof according to any one of itens [1] to [14]. [16] A

medi ca%?tor@o@mfei,ﬁg to |11, compound or the salt thereof according to any
one of itens [1] to 14}.
[19] A use of the compound or the salt thereof according to any one of items [1] {0
[14], for manufacture of an antifungal agent.

10 In addition, in a second aspect of the present invention, there is provided:

[20] A process for producing a compound represented by the following formula (1):

(wherein
R' represents a hydrogen atom, a halogen atom, an amino group, R''-NH-
15 (wherein R" represents a Cq-¢ alkyl group, a hydroxy Ci-s alkyl group, a Cs-s alkoxy
C+-s alkyl group, or a Cy-¢ alkoxycarbonyl Ci-s alkyl group), R'>(CO)-NH- (wherein
R'? represents a Cq- alkyl group or a Cy-¢ alkoxy Cq-s alky! group), a C4-s alkyl group,
a hydroxy Ci-s alkyl group, a cyano Cq- alkyl group, a C4-s alkoxy group, or a Ci-5
alkoxy C-s alkyl group;
20 R? represents a hydrogen atom, a Cq-s alkyl group, an amino group, or a di-

9



[17] An antifungal agent conprising as an active ingredient the conpound or
the salt thereof according to any one of itens [1] to [14]. 5[18] A nethod
for preventing and/or treating a fungal disease by adm nistering a
pharmaceutically effective anount of the conpound or the salt thereof

accor dichg 5|Qy|gﬁyn@gﬁ)®ﬁ_ items [1] to [14]. [19] A use of the conpound or
the salt thereof according to any one of itens [1] to [14], for manufacture

of an antif a vl It L OR el 0] e f nt
i nventi on, 'tdﬂgr le)f ?gea@trdoyi gée:ﬁeéglﬁt%()? ‘"Spggggts% 'o?ﬁ%?ggugﬁhr?g raebi%r?glgﬁaag

{e?re?aﬂted btokqhgr;glol)&\]’\éﬁ]gtc}crﬁ;rwm (I): R\CD,if I Rci\KRR I ne 00 OH (

ring A represents a 5- or 6-member heteroaryl ring or a benzene ring, which
| 5 may have one or two halogen atoms or C4-s alkyl groups;
Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,0-, -OCHz-, -NH-, -CHaNH-, -NHCHz-, -CH,S-, or -SCH>-;
R? represents a hydrogen atom or a halogen atom, or a C4-¢ alkyl group, a Cs-
s cycloalkyl group, a Ce-10 aryl group, a 5- or 6-member heteroaryl group, or a 5- or 6-
10 member non-aromatic heterocyclic group, wherein these groups may have one or
two substituents selected from a substituent group o; and
R* represents a hydrogen atom or a halogen atom;
[substituent Group o]
a halogen atom, a cyano group, a Cy-s alkyl group, a Cq-s alkoxy group, a Ci-s
15  alkoxycarbonyl group, a Cs-s cycloalkyl group, a Cz-s alkenyl group, and a Ca-
alkynyl group),
comprising the steps of:
reacting a compound represented by the following formula (1) and phosphoric

acid di-tert-butyl ester chloromethyl ester in the presence of a base; and
A.
4 )y .R3
L.
R" "N” "NH:

20 (M

(wherein ring A, R", R%, R*, X, Y and Z have the same meaning as defined above)

subjecting to a treatment by an acid.

10



R1 represents a hydrogen atom a hal ogen atom an am no group,

R11- NH15(wherein R11 represents a Cl-6 al kyl group, a hydroxy Cl-5 al kyl
group, a Cl-6 al koxy Cl1-6 al kyl group, or a Cl-6 al koxycarbonyl Cl-6 alkyl
group), R12-(C0)-NH (wherein -12 K represents a Cl-6 al kyl group or a Cl1-6

al kOXYﬁ ﬁ@EFddes@raﬁéBPdln%t&&eﬁ [abkwhegeiotthe bady drsvdjurtledidal kyl group, a
cyano 1 6 al group, a Cl-6 al koxy group, or a Cl-6 al koxy Cl-6 al kyl

or oup; ‘ﬁ?@h%ia.@%agg {eBrdg HO%RR BOMbr o Gl MheCiqus LGATRERI! OuP.

or ad am no- gr oup,; -one Y represents a nitrogen

atom an presents a nitrogen atomor an oxygen atom
ring Aaglg&rgyéﬁ?éﬁgn%a r 6-nmenber heteroaryl ring or a benzene ring, which

‘may have one or two hal ogen atons or Cl-6 alk oup represents

a si ng[2BlbdhdrosestefofyPedechidonpsaliaaf @tﬁ‘}meﬁéxarfgaf?seai?do?yg@ﬁ I3¥

sul fur atom -CH20-, -OCH2-, -NH, -CH2NH, -NHCH2-, -CH2S-, or -SCHZ-; R3

remeséﬁhmla(Wdrogen at om or a haI ogen atom or a C1-6 al kyI group, a C3-

cycloal kyl group, a C6-10 aryl, group, - or 6-nenber heteroaryl group, or
- or 6- 10 nmenber non-aro $ he er ycI|c group, wherein these groups

may have one or twoRka\tIu se e ed fr,cRﬁ a substituent group a; and
p 4

Q® (1A)

?/OH
P
o~ “OH
(wherein ring A, R' R® R%* X, Y and Z have the same meaning as defined above,

and Q represents a pharmaceutically acceptable anion)
comprising reacting the compound obtained by the process according to any
10  one of items [20] to [22] and an acid.
[24] The process according to item [23], wherein the acid is selected from the group
consisting of hydrochloric acid, hydrobromic acid, nitric acid, and sulfuric acid.

[25] A process for producing a sait of a compound represented by the following

formula (IB):

P/
15 0// \O®J®

(wherein ring A, R", R®, R*, X, Y and Z have the same meaning as defined above,

and J* represents a pharmaceutically acceptable cation)

11



R4 represents a hydrogen atomor a hal ogen atom [substituent G oup aj

a hal ogen atom a cyano group, a Cl-6 al kyl group, a Cl-6 al koxy group, a
Cl- 6 15al koxycarbonyl group, a C3-8 cycloal kyl group, a C2-6 al kenyl group,
and a C2-6 al kynyl group), conprising the steps of: reacting a

conpound r epgbegeidirad rdpctingethbaddrayourgl bbtainedibl ithe Prdeedrosedmrding tacar?
di-tert-butyl ester chloromethyl ester in the presence of a base;

20(1) edf6idind td 2R bndRBpadd. X Y and Z have the sane nmeaning as
defi neg) above) stl;quec 2? nto aatreat nment by an acid. [21] The process

recor aiRd 1e éf@ﬁ%{%%%cogﬁ"?ﬁﬁ]'%ﬁ%le e S BHST RlepRa dind Bod G or
DA R L PN M T T N T A

5 hydroxide and lysine.

Advantageous Effects of the Invention
The compound represented by formula (1), (IA), or (IB) (hereinafter referred to
simply as "the compound according to the present invention") 1) acts against the
10 onset, development and persistence of infections by inhibiting fungal GPI
biosynthesis, thereby inhibiting expression of cell wall proteins and blocking cell wall
assembly while preventing the fungus from attaching to cells so that the pathogen
cannot become pathogenic, and 2) is superior in terms of physical properties, and
particularly its solubility in water, its stability in an aqueous solution, and its safety
15 and in-vivo kinetics, making the above compounds exiremely useful as a preventive

or therapeutic agent for fungal infections.

Brief Description of Drawings
Fig. 1 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
20  3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium anhydrous
form (type 1) obtained in Example 2 of the present invention;
Fig. 2 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
3-(3-((4-({2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium anhydrous
form (type 2) obtained in Example 3 of the present invention;

25 Fig. 3 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
12



5formula (1A): Fkz.401,1 1R3 Rl cpR2Q(IA) T--OH CY OH (wherein ring A
Rl, R3, R4, X, Y and Z have the sane neani ng as defined above, and Cl
represents a pharnmaceutically acceptabl e anion) conpri si ng
reacting the conmpound obtai ned by the process according to any 10one of

i tenms {3%91((4-@(2L%2]dnw1@lxﬁmeaﬁ's?bher{ygﬁietﬁwﬁspsmwl)amimungamwdmmn [ 23],
r

wherein the acid is sel'ecte omthe group consisting of hydrochloric

oo PP oA RN ) o o 67

Fig. 4 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl}-5-isoxazolyl)-pyridinium hydrate

5 obtained in Example 5 of the present jnvention;

Fig. 5 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium acetic écid
solvate obtained in Example 6 of the present invention;

Fig. 6 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-

10 3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium amo'rphous
obtained in Example 7 of the present invention;

Fig. 7 shrows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
3~(3~((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium
monohydrochioride obtained in Example 8 of the present invention;

15 Fig. 8 shows the X-ray diffraction pattern of 2-amino-1-({(phosphonoxy)methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium hemisulfate
obtained in Example 10 of the present invention;

Fig. 9 shows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy}methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium mononitrate

20 obtained in Example 11 of the present invention;

Fig. 10 shows the X-ray diffraction pattern of 2-amino-1-
((phosphonoxy)methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium
monohydrobromide obtained in Example 12 of the present invention;

25 Fig. 11 shows the X-ray diffraction pattern of 2-amino-1-

13



(IB) (whereinring A, R, R3, R4, X, Y and Z have the sanme neani ng as

defi ned above, and J+ represents a pharnmaceutically acceptable cation) 11
conprising reacting the conmpound obtained by the process according to any
one of itens [20] to [22] and a base. [ 26] The process according to item

[25], whabspiordig)hats)is(3eldeqReyritinytoxyirectiydphengiettyl)gisokakolyhi um

hydrOX| de, sodi um hydroxi de, potassium hydroxi de cal ci um 5hydroxi de and

lysi ne il }c’lﬁﬁﬁ %9891%%5{ %Bfattﬁed) rSEJE'é‘mbIéVﬁS‘Bf @R present ikéntipipound

repre?‘ or mu (1B) (herelnafter referred to sinply
as "the co 1) acts against the
10 oBset d \ﬂal %pws &W&gﬁéﬁ)gwggﬁo@ea%?é '%E)'ﬁ)g )by I nhi biti gg f ungal

GPl biosynthesis, thereb hi bi.tin I rote| s and
bl ocki ﬂ@¥'@§Pm°W)m§§r§’@n%1(§'Q(ﬂ1 ?EPY[S% PUM@B@%% XAz ng to
cells so that the pathogen cannot becone athogenlc and 2) is superior in
terrs pfrigingsn temipalopier salbsptaimed jselFxaropieats ¢ tnegorgéenbnvemtwn n water, its

stability in an aqueous solution, and its safety 15 and in-vivo Ki netlcs,
maki ng the #ipves Wthmx-reyﬁﬁf&aeiicyn pagéml ofsamimpo-dvent i ve or therapeutic

agent for fungal infections. Brief Description of Draw ngs Fig 1
shows ane'i 598- idityle m fpheh mﬁg? 8x30ERblyNL ) - 20
3- (34( Z@?‘?égyrlo r)lyl @%ngt é%g%ﬁ%ﬁycﬁet)}lﬁl - soxgtz)ol yl ppyrl di nw}m

anhydr ?)k}?dfn(?lfrﬂ"hﬁ RCsald oﬁ}gfn%'dqﬁctﬂd%[ﬁéal@éﬁhg prlsddisniifiRpnt i nvention;

Fig. 14 shows the X-ray diffraction pattern of 2-amino-1-
10  ({phosphonoxy)methyl)-3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-
pyridinium potassium salt obtained in Example 16 of the present invention;
| FIG. 15 shows a drawing of results of measuring the plasma concentration of
the compound of Example 1 and the active form (the parent compound of the
compound of Example 1) measured by pharmacokinetic evaluation in mice in one
15 aspect of the present invention; and
FIG. 16 shows a drawing of results of measuring the plasma concentration of
the compound of Example 1 and the active form (the parent compound of the
compound of Example 1) measured by pharmacokinetic evaluation in monkeys in
other aspect of the present invention.
20
Best Mode for Carrying Out the Invention
The present invention is explained below in more detail by reference to the
symbols and the terms used herein being defined and the following examples. The
present invention is not limited to the following embodiments, however, and various

25 modifications can be made without departing from the gist thereof.

14



Fig. 2 shows the X-ray diffraction pattern of

2-am no- 1- ( (phosphonoxy) net hyl ) -

3-(34(44(2-pyridinyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol y1) - pyri di ni um
anhydrous form (type 2) obtained in Exanple 3 of the present invention;

25Fi g. 3 shepugeinhg s&?uﬁ:ﬁkaﬂbﬁhﬁ%éﬁ Doomabliad Bonfetimes represents a certain
2-am no- 1- ( (phosphonoxy) net hyl )

3- (3404 %FE?@\M'Q@%@ BRAS n@ ﬁnﬂ&@ﬁ%?géaméouw@wrmﬁbwmedl ni um

anhydrous orm In Exa 4 of the present invention;

g' gm ﬁﬁ%%ﬁ%@ﬁéﬁﬁ r};&{c{@%lﬁ 8@5:8%%&5& such as structurally possible

3-(34(44(2-pyridinyl oxy) et hyl ) phenyQOret h 5 | soxazol y1) ni-um
hydr at §e8BIRTEE IRaI¢TR, SRR ISONEISIIqREAlSH G PEFR I o aspx‘m%‘i” 5 shows
the X-ray diffraction pattern of 2-am no-14(phosphonoxy) nethyl) -

3- (8- ( aftrsy steteaisbmeys tautopngrshandumixhyey OBISPEEXS) ar)ewrlmtem iom acet ic
acid solvate obtained in Exanple 6 of the present invention;

6 showgoimfa&tiey dséd forehé ebnya@iibrts obfieseriptionpadd (gyhins pliloerconys crbthI )
103- (34(44(2-pyridi nyl oxy) met hypphenyQOret hyl ) - 5-i soxazol y1) - Pyri di ni um

h | %
anor p ?%bﬁn% iy ijﬁxl‘#.lf'b ExBoR! iSorhie. ThEs Hhé%@ﬂipdu’ﬁﬁ@@cb@fﬁm to the priegent

shows raction pattern of 2-am no-1-( phosphonoxy) nmet hyl ) -

34(44
o HER A BB aol
h the X- di ff t tt f
- (34( S0Py RHBTRROSS REMEEBRt e PIe St ORI 015 TR oF B ?ﬂ#
hem sul fate obtained in Exanple 10 of the present invention;

9 $Aowdnelide kothay Furthemaerei dre pemPerfid® ACCATdNgHS- tma@ﬁmﬁ%\fﬁmwr@%w )
3-(3-((4-((2-pyridinyl oxy) nmet hypphenyOnret hyl ) - 5-i soxazol y1) - Pyri di ni um

nononi texhitst 2§ stiiira pelgmonptixmirplitlikevieé aré acpresdiigied toepynernf these,  Fi g.
10 shows the X-ray diffraction pattern of 2-am no-1- ((phosphonm nethyl) -

?m ﬁ gho Hut#n &Y begh aw?me)mﬁé% tRisenYohmebhyAstas aowiatok i fwdorintorei um
ydr obr om de obtained in Exanple 12 of the present invention;
crystal forms. The compounds according to the present invention also include both
anhydrous and solvates such as hydrated forms.

15 The term “C1_5 alkyl group” used in the present specification refers to a
straight-chain or branched-chain alky! group with 1 to 6 carbon atoms which is a
monovalent group induced by removal of any one hydrogen atom from an aliphatic
hydrocarbon with 1 to 6 carbon atoms. Specifically, examples of “Cy.s alkyl group”
may include a methyl group, an ethyl group, a n-propy! group, an isopropyi group, a

20 n-butyl group, an isobuty! group, a sec-butyl group, a fert-butyl group, a n-pentyl
group, an isopentyl group, a sec-pentyl group, a neopentyl group, a 1-methylbutyl
group, a 2-methylbutyl group, a 1,1-dimethylpropyl group, a 1,2-dimethylpropyl group,
a n-hexyl group, an isohexyl group, a 1-methylpentyl group, a 2-methylpentyl group,
a 3-methylpentyl group, a 1,1-dimethylbutyl group, a 1,2-dimethylbutyl group, a 2,2-

25  dimethylbutyl group, a 1,3-dimethylbuty! group, a 2,3-dimethylbutyl group, a 3,3-

15



25Fi g. 11 shows the X-ray diffraction pattern of 2-am no-1I-

((phosphonoxy) net hyl ) - 3- (34(44( 2- pyri di nyl oxy) net hyl ) phenyl ) met hyl ) - 5-i soxa
zolyl)- pyridiniumsodiumsalt obtained in Exanple 13 of the present
invention; Fig. 12 shows the X-ray diffraction pattern of 2-am no-1-

_((phoseanﬁ@ngvsm VIR Y, )ar BeliBdb (@-opmr a®-ethylbutyl group, a 1,1,2,-

I nyl oxy) nmet hyl ) phenyl ) met hyl ) - 5-1 soxazol y1) - 5pyri di ni um hem cal ci um sal t
bt ai | " th
;)(_ X g;n %t’ﬁg?@gﬁ g‘g’ lgr;? eér)ﬁl %??rérﬂéﬁw}hgyl%[]b' 8M-ethyl-1-methii@ropy@ gedip)s the
h 34(4 d I 5-
ol yD) & B oRPARG b reRY rpea ct Tt BTG BN 4R ate ' <o
|nvent|on 14 shows the X-ray diffr ctlon atter of 2am
0 ( phabAEIRSE BFOHR. R OREopyAg Y2 ] SR 2R AT SRR ATEE R - 5§ sox

azolyl)- pyridinium potassiumsalt obtained in Exarrpl e 16 of the present
i nv@nt gooyp or a fertBiuyl gtéus hothe likedr awi ng of results of nmeasuring the plasm
concentration of the conpound of Exanple 1 and the active form (the parent

conmpound of ThaeerarEyatkeryl Groupdlueed in thapresedt byedificativnarefera éo iac
evaluation in mce in one 15aspect of the present invention; and FI G

16 Sho}%ﬁ W@‘éﬁrﬂ?r QanEﬁéél” h%irpﬁlk@ﬁﬁ bhﬁgﬂﬂw@tcpb@éfﬂbrﬁﬂt%mm&hlrﬁ§¥|0f t he

compou and the actlve orm (the parent conmpound of t

oo e T b TR A RS G SO, K12
' nvent Iu?crllude an ethenyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl group,

10 a 2-buteny! group, a 3-butenyl group, a 2-methyl-1-propenyl group, a pentenyi group,
a 3-methyl-2-butenyl group, a hexenyl group, a hexanedienyl group or the like,
preferably an ethenyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl
group, a 2-butenyl group, a 3-butenyl group, a 2-methy!-1-propeny! group, a 3-
methyl-2-butenyi group or the like.

16 The term “C.. alkyny! group” used in the present specification refers to a
straight-chain or branched-chain alkynyl chain with 2 to 6 carbon atoms which may
contain 1 or 2 triple bonds. Specifically, examples of “C, alkynyl group” may include
an ethynyl group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, a 2-
butynyl group, a 3-butynyl group, a pentynyl group, a hexynyl group, a hexanediynyl

20  group or the like, preferably an ethynyl group, a 1-propynyl group, a 2-propyny! group,
a 1-butynyl group, a 2-butyny! group, a 3-butynyl group or the iike.

The term “Ca.g cycloalkyl group” used in the present specification refers to a
cyclic aliphatic hydrocarbon group with 3 to 8 carbon atoms. Specifically, examples
of “C. cycloalkyl group” may include a cyclopropyl group, a cyclobutyl group, a
25 cyclopentyl group, a cyclohexyl group, a cycloheptyl group, a cycloocty! group or the
16



The present invention is explained belowin nore detail by reference to the
synbols and the terns used herein being defined and the foll ow ng exanpl es.
The present invention is not limted to the foll ow ng enbodi nents, however,
and various 25 nodifications can be nade w thout departing fromthe gist

t her eofike, preferabliler @jicloprépyigroap U ayclbbutylg@upl axycioppotyhdragmet i mes
represents a certain i soner for convenience of description. However,

conpoulds, g%lggofﬁletlhk%. present invention nmay include all possible
i soners’, suc s structurally possible geonetric isoners, optical isoners

generated d to th resenc fo I I i

t aut oners, iﬁﬁ tﬁﬁr‘}tﬁ?'géﬁ(&w igg%l%éréé,%\égﬁgﬁ%bgesn%o Spgﬁﬁ?%t?f%?%r%ﬁuﬁe%@ugei ng
used for the conveni ence of description, a?%r’rpé( be either, nfee%{ t wo

i somer i1 WRICK af RX@eR Pnbistendegieriermiphy Of the & eoal¥IRIANP 288 ng to the
present invention may be either optically active conpounds having an

asyimetbowe.c Spboificaly exampiespf “Grd alkoxegrasip” Mmay includeahmethaxy giRbPar e not
restricted to either of them but 10 include both. Furthernore, the

conpougf %_tl@@;qp%ldiu@g atrppidpoxpigesaptar Roprdpoxy grayp.ex hithitoxycgrosipakhi ne
pol ynor phi sm but |ikew se are not restricted to any one of these, but may

be in u%nksf é’r%:ughﬁ%%c%dé%r P! BReAbLRSSErodd, 8 rip&htyloky Yrolpaarpr nore
crystal fornms.” Th

conpounds according to tthé present invention al so

: &Plzd%q%%ﬁ%&%%%ﬁﬁi %&?ﬁﬂo@ﬁ@ﬁ%ﬁ @fkﬂf %%%@%‘?‘ﬂéﬁ? ol R vigao" ”‘m h
S 2 SR AT Uy PRISUR. By TAvTIpba, SOub. Ao SHBRES RS an
al i phati c hydrocarbon with 1 to 6 carbon atoms_. Speci fi fal chg exagPI es of
"C105 griyn, ayrdexyloxgrowe arisoReRdexy 8reo @l -meinWpaYlY QW liBUP a2 A= pr opy!
group, an isopropyl group, a 20n-butyl group, an isobutlélntgroup, a

sec- buthyéthgipenfyioxy greup; bB-yletylpentyloxy groemtd i, lgdimgihylantoy@senwpya group,
a sec-pentyl group, a neopentyl group, a 1-nethyl butyl group, a

2- met hyl Adimbtiiuddxy grobipl adi prinhBIHyisEEYY gesupy R 1,3-dim2tidilietdRy roum vl
group, a n-hexyl group, an isohexyl group, a 1-nethylpentyl group, a

B g, T BRI Bt o by i 2
group, e?hﬁbgfo%ré%nﬁf,l alI)H'HYﬁ-t%ngr%pgxfgroup, a 1,2,2-trimethylpropoxy group, a
15  1-ethyl-1-methylpropxy group, a 1-ethyl-2-methylpropoxy group or the like, preferably
a methoxy group, an ethoxy group , @ n-propoxy group, an isopropoxy group, a n-
butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group or the like.
The term “hydroxyl C1. alkyl group” used in the present specification refers fo
a group in which any of the hydrogen atoms in a “C4.¢ alkyl group” as defined above
20 has been replaced with a hydroxy! group. Specifically, examples of *hydroxyl C1.¢
alkyl group” may include a hydroxymethyl group, a 1-hydroxyethyl group, a 2-
hydroxyethyl group, a 1-hydroxy-n-propyl group, a 2-hydroxy-n-propyl group, a 3-
hydroxy-n-propy! group, a 1-hydroxy-isopropyl group, a 2-hydroxy-isopropyl group, a
3-hydroxy-isopropyl group, a 1-hydroxy-tert-butyl group or the like, preferably a
25  hydroxymethyl group , a 1-hydroxyethyl group, a 2-hydroxyethy! group or the like.
17



di met hyl butyl group, a 1-ethyl butyl group, a 2-ethylbutyl group, a 1,1, 2, -
trimethyl propyl group, a 1,2,2-trinethyl propyl group, a
1-ethyl - 1- met hyl propyl group, a 1-ethyl-2-nethylpropyl group or the I|ike,
preferably a methyl group, an ethyl group, a n-propyl group, an isopropyl

group, a n- Wéxérrgr@ymm @m tbmtmkwgrauguase@.rsm Préseht Sgectigation @fers
tert- butyl group or t he term " C2.6 al kenyl group” used I n

t he Pr ;gomagqﬁl 9@;&5@&?&& O%n% hea bﬁfgtama%r ug! defﬁéu“—agevé

alkeny carbon a dou

bonds eC|f|caII | es C2-6 al ken r.Qu e an"

et henypeg"r‘ Sepaced X){tbr \é% QWupSp%P‘fg: E)F%BB%%?I(% %bo &a)(qt% l@'gﬁm‘fﬁ' oup,
10a 2-butenyl group, a 3- buten grou a 2-nmethyl-1 Propenyl group, a
pent enificlugieod syanorseth Byaum an \éametgylcﬁjsupaa Re%'w? hyl Tgyp. & hEXEdi enyl
group or the like, preferably an ethenyl group, a 1-propenyl group, a

2- B opaprbpygr grqup, aa 12-syarmykprgpyplu group, 2a birceantd-nepropyl, geows, bait Beyanasr oup,
a 2-nethy| 1- propenyl group, a 3- nethyl-2-butenyl group or the like. 15The

term " (nfoml kydvib, & QWYanesSespropyl Bfouls, €8 entyameidprei i roupehedsat v a

strai ght-chain or branched-chain al kynyl chain with 2 to 6 carbon atons
e AT e e T
2 Béﬁfi‘m%no%bx@%bua AT gr dup. & hexanedi ynyl %Bg‘r’ﬁupao? ?ﬁteyﬁy'ke?r .
e e U
C3 8 cycl oal kyl group” used in the present specification refers to a
cyt0i ctahigrbup mwﬂmﬂr@mﬂbmyl @urmrplamnﬂazi todepnipwstdtheifGnsalkggearqurcal |y,
exanpl es of "C3..8 cycloal kyl group” may include a cycl opropyl group, a
cycl obdeyihegabope. Specifically, examples of “C4 alkoxycarbonyl group” may include a
methoxycarbonyl group, an ethoxycarbonyl group, a n-propoxycarbony! group, an
isopropoxycarbonyl group or the like.
The term “Cq5 a_lkoxycarbonyl C15 alkyl group” used in the present
15 specification refers to a group in which the “C¢ alkyl group” defined above is bonded
to terminus of the “C4_g alkoxycarbonyl group” defined above. Specifically, examples
of the “Ci. alkoxycarbonyl C..5 alkyl group” may include a methoxycarbonyl methyl
group, a methoxycarbonyl ethyl group, an ethoxycarbonyl methyl group, an
ethoxycarbonyl ethyl group or the like.
20 The term “Cg.1 aryl group” used in the present specification refers to an
aromatic hydrocarbon cyclic group with 6 to 10 carbon atoms. Specifically, examples
of “Cg.10 aryl group” may include a phenyl group, a 1-naphthyl group, a 2-naphthyt

group, an indenyl group, an azuleny! group, a heptalenyl group or the like, preferably

a phenyl group, a 1-naphthyl group, 2-naphthyl group or the like.

18



25 cycl opentyl group, a cycl ohexyl group, a cycloheptyl group, a cycl ooctyl
group or the 1like, preferably a cyclopropyl group, a cyclobutyl group, a
cycl opentyl group, a cycl ohexyl group or the like. The term"Cl..6

al koxy group” used in the present specification refers to a group in which

an oxygen afHa iefmbondetkd:g C£L Q!'kygogb“ Léed lrﬂhe%rélsé‘r}'d spicifieatiodedfered S

above. Specifically, exanples o 6 al koxy group” nay include a methoxy

group, 8% Q%UEW mﬂﬁ&PQn B {heol‘isﬁn‘?Bgén Gt in Q“C'_SQWP@%% " QL Qdfined@ N- but oxy

group, ut oxy gr utmgroup, ate Xy group, a

neopent '°X§;%®%%a 'e'ic%%é’\?ﬁny%bﬁfﬁ& Vaip0p S5 RE) rte PR DY o

1, 1-di net hyl propoxy group, a 1,2-di nethyl propoxy 10 group, a n-hexyl oxy
gr oup, XaMRenekytexdkennlps alkyl grauhynaetciuded matagymethyl group, an
et hyl pentyl oxy group, a 3-nethyl pentyl oxy group, a 1, 1-dinethyl but oxy

gr ofip, eﬂhdx;&nelﬁhwbgﬂmjabbavnmgop@mmihsd gPoWp, i methopybthybgroup:; anmethaxyethyl
1, 3-di met hyl but oxy group, a 2, 3-di met hyl but oxy group, a 3, 3-di net hyl but oxy

group, drodp o e kg .oxy group, a 2- ethyl butoxy group, a
1,1, 2- trlrrethyl propoxy group, a 1,2,2-trinmethyl propoxy group, a

1_51 et hyl - r‘ﬂ?ﬁ |'1~Pfh% noAtBHP: us%d%n?ﬁé‘ﬁ?es%nf'@b@éﬁh(%twergrﬂ%9{ t he

li ke, prefera met HoOXy group, an OoXy group , a n-propoxy group, an

i soprop ut.o roup. ik 48 t OX roup, a sec-butoxy group,
a tert-agﬂ%o%ﬁg‘gma@?"'t%éyqrﬁ om o anrﬁ@\‘l e?%ﬂghydr oxyl Ci1.6 al kyl group”
used in the present speC|f|cat|on refers to a ich any of the
hydr ogen at oth€ faimy heggrogatamy yised in e P'&‘sﬁeﬂbﬁp%&a&l‘é’w e199 t‘Pl éé“%‘é&frﬂ
replaced with a hydroxyl group. Specifically, exanples of "hydroxyl Cl-6

al RPl  atonmp'a swipr aterh i @nsoXygen@atomet hyl group, a 1-hydroxyethyl group,. a
2- hydroxyethyl group, a 1-hydroxy-n-propyl group, a 2-hydroxy-n-propyl

group, a 3- Thysltedrry“5n-op Bamgmigr Gieberoand ringtiused in thepsrepght gpeeifizatian
2- hydr oxy-i sopropyl group, a 3-hydroxy-isopropyl group, a

1- hydr %yerg%tanwbmanerrmgnn%m&lmé hﬁmbepbﬁéﬁnﬁ’@hﬁékmgzép m@lmgmbhﬁl group
1- hydroxyet hyl group, a 2-hydroxyethyl group or the
and 1 or more hetero atoms are included in the atoms making up the ring.
Specifically, examples of “5- or 6-member heteroaryl ring” may include a furan ring, a

15 thiophene ring, a pyrrole ring, a pyridine ring, a pyrazine ring, a pyridazine ring, a
pyrimidine ring, a triazole ring (a 1,2,3-triazole ring, a 1,2 4-triazole ring, etc.), a
tetrazole ring (a 1H-tetrazole ring, a 2H-tetrazole ring, etc.), a thiazole ring, a
pyrazole ring, an oxazole ring, an isoxazole ring, an isothiazole ring, an oxadiazole
ring, a thiadiazole ring or the like.

20 The term “5- or 6-member heteroaryl group” used in the present specification
refers to a monovalent group induced by removing 1 hydrogen atom from any
position in an aromatic ring in which the number of atoms making up the ringis 5 or 6
and one or more hetero atoms are included in the atoms making up the ring.
Specifically, examples of “5- or 6-member hetercaryl group” may include a furyl

25 group (a 2-furyl group or a 3-furyt group, etc.), a thienyl group (a 2-thienyl group or a
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The term "cyano Cl to C6 al kyl group"” used in the present specification
refers to a group in which any hydrogen atomin the "Cl-6 al kyl group”

defi ned above has been replaced with a cyano group. Specific exanpl es of
"cyano Cl1 to C6 al kyl group” include a cyanomethyl group, a 1-cyanoet hyl

gr oup, 3anngV { Bi’d.),%rrSWR)lyiagréuﬁ)(ﬁgopyrﬁmjl-g?bﬂpyé 2C8y@reyt gRoup or a 3-

2- cyano- n- prfopyl group, a 3-cyano-n-propyl group, a 1-cyanoi sopropyl group,

a 2-cyapo-i PY{~ 10 i o g .
cyano. BUREHARBUR Yedth PYRduR BB Lo R R, A8 YR G Lrpyrin
group, a 2- noet hyl group, or the. like. The,term"Cl. 6 alkoxycarbonyl
gr oup” YRR q%%itﬁey'@%wgﬂfo @c’?mdgﬁr\yi)ﬂr%‘g?%piﬂd?%né gé?ld?]BPFrf‘c' which a
carbonyl group is bonded to termnus of the "C_6 al koxy group" defined
above. pgp‘sg@zmvl@mup, etgxaapvasidinyl groug (81%pyiaiihe §YPURy ndinyincl ude a
met hoxycar bonyl group, an ethoxycarbonyl group, a n-propoxycarbonyl group,

an % sogreppsy ad-pyimidingd guopumrett. hea tridzelyi Toapt(arin2, 3atiagolyl groxupcarebonyl Cl1_6
al kyl group” used in the present 15 specification refers to a group in

whi ch t1*‘@,4£tﬁéz§lg§éﬂ@¥nb, B1cOV R tefigldPrsoap Q& H-fetheaie droup bea RiHatetragbliyt he

"Cl_6 alKnrycarbonyl group"' defined above. Specifically, exanples of the

ar oup, CLOTRHiG 2 S Bzol o fh 2 it Bl Lt e B B e
ot e rascie ) speVTaRbEERa (PO 1000 Sratt B SF R el Y o oup
PR o e W A e G L e
group, an azul enyl group, a heptal enyl group or the like, preferably a

pheay| ismazplyl grdumépBisnxazghyb gpurR -andidtezolyhgmuy @ra bricoxazrly! group, The
term"Cl_6 al koxy C1_6 al kyl group” used in the present specification

ref er s dt@) aaisottiiakslyMiroap (amyisothiazutylfgrdupge d-isdhiezoiyl geoupCar 8 Sal ky|
group” as defined above has been replaced with a "Cl..6 al koxy group” as

def | ”e%&h%méw,féttﬁﬁ'éryoxé‘diéimyle%rogb 2 Wiabiazblypytoup athaliiky! group” may

i ncl ude a net ynmet hyl “group, an ethoxynmet hyl group, a n-propoxynethyl

group, a mnet 0 h_%}qfé ; e ki The
term " hal ogeﬂﬁ)ée(lklegm})gﬁsf)gg 'ﬁ%n}% ng)ﬁqesen tfsa%ﬁeeét?l]fcf&gggcf)%rnotu:@ e g?é%aﬂ}el uorine
atom a chlorine. at brom ne ato r_an_iodine .atom . The

t erm " HYEESH %H%ﬁcaﬁgb(ﬁgﬁeﬁs %8 "e)?'é%‘@ﬁ%fﬂs%%w ‘ﬁ%&eﬁotn’t e Yng { fvdrogen ogen
10 atom a sulfur atomor an oxygen atom, . . The term"?- or 6- menber
hefl&r ozatpm fromgany Resitionin a aoprasemmaticdmgcinywhigh it nugwer oF atonasMakBight i ¢
ring in which the nunber of atons making up the ring is 5 or 6, and 1 or
nor e haiette @ngis5 ar 6 andcl odewremetere aiomssargdRelnged i thecsatomsgmaking up
Specifically, exanples of "5- or 6-nmenber heteroaryl ring" may include a
furan rihegingd Spédificacogamphg ofd5pyr 6ahembengonarpsatidineterocydic gropyt azi ne

ring, a pyridazine ring, a

may include a pyrrolidinyl group, a piperadinyl group, & piperidinyl group, a
morpholiny! group, a tetrahydrofuryl group, a tetrahydropyranyl group or the like.

20 The term “di C1.s alkylamino group” used in the present specification refers to
a group in which 2 hydrogen atoms of the amino group are replaced with the “C1.6
alkyl groups” defined above being the same as or different from each other.
Specifically, examples of the term “di C1.¢ alkylamino group” may include a N, N-
dimethylamino group, a N, N-diethylamino group, a N, N-di-n-propylamino group, a N,

25  N-di-isopropylamino group, a N, N-di-n-butylamino group, a N, N-isobutylamino group,
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pyrimdine ring, a triazole ring (a 1,2,3-triazole ring, a 1,2,4-triazole
ring, etc.), a tetrazole ring (a 1lHtetrazole ring, a 2Htetrazole ring,
etc.), a thiazole ring, a pyrazole ring, an oxazole ring, an isoxazole
ring, an isothiazole ring, an oxadi azole ring, a thiadiazole ring or the

l'i ke. AN e-digetbutylamin®groripharN hdiduieaibytylgmiiagrouped N-atiyil-pr esent
speC|f|cat|on refers to a nonoval ent group induced by renmoving 1 hydrogen

at om f H%Ihf\ﬁ%rrﬁ’&ﬁkddpo% Nh-BRd pg«ramb' rq-nﬁétggnahn W&, tR-iSsprepYI-QE at oms

making up the ring I's 50r nd one or etero at ons arelncluded in
the atq k| n t i pec nber
heterog}r% 8%‘& gr% [ "ﬁgfé(‘ 15’%@%@% %eﬁ%gﬁﬁl' ‘P‘&S'ﬁy’g?“ 3-furyl
group, etc.), a thien grou a 2 t hi en oup or a i en roup,
etc.), gaptﬁm Hrgﬁc-@%ﬁiﬁ -mgthy. qwmpcﬂrwar%&fe%b@@b%memaw ﬁpog

pyrrol yl group, etc.), a pyridyl group (a 2 ﬁyrldyl group, a 3-pyridyl

gr dup, like gprpferablyla Ejr bh@lma;hxalammfagmuraza Ny @etbwtamlaomjﬁumdiﬁﬂwi Ng‘roup (a
3- pyr| dazinyl group or a 4- pyridazinyl group, etc.), a pyrimdinyl group
(a 2- pyWétayidhiind gasgpor the |A<epyr| m dinyl 5group or a 5-pyrimdinyl group,
etc.), atriazolyl froup (a 1,2,3-triazolyl group or a

1,2, 4-tri azqiy @AYha gq{asfeh oazts%@,ﬂﬁ@nyé” ORI the spethisdczRbids tigup of a

2H-':1etrazol yl group, étc.), a thiazolyl group (a 2-thiazolylgroup, a
4t hi

‘Z" Itoy'r girlgc% lélra%g'tt}% P@r 3 sﬁb%{/}%@fﬁ @,4 I]agr o bln?{l&g i s.f’es"é/épaaﬁ?é ?S% s@&éﬁl’lﬁr‘&f
101 soxazel yIhgr i (@™ siecolfadtis plesot speattsata (oo o dr Burniaositcall

5-i soxazol yl roup, et ccﬁ an i sot h| azol yI gfr oup (a 3-isothiazolyl group, a
4-18ot ma@bﬂaglegﬂam @ndaas-long @shit priginategr r1eup, a eharmaceiticglin @icaeslaple gr oup
,a thiadiazolyl group or the Iike. The term"5- or 6-nenber non-aromatic
het er ooyganic agid opinargaciciatid, hitispnetsianited pespéciiatnamsr eéfa@amples of these
nmonoval ent group induced by renoving 1 hydrogen

organic acids or inorganic acids may include the following. Specifically examples of

the organic acids may include aliphatic, aromatic, and other such acids, such as

methanesulfonic acid, benzenesulfonic acid, maleic acid, citric acid, succinic acid,

15 fumaric acid, toluenesulfonic acid, trifluoromethanesulfonic acid, and the like.
Examples of the inorganic acids may include hydrochloric acid, sulfuric acid,
phosphoric acid, hydrofluocric acid, hydrobromic acid, hydriodic acid, and the like.

The term "J™ used in the present specification refers to a pharmaceutically
acceptable cation, and while not limited to the following cations. Specific examples

20 thereof may include alkali mefai ions such as sodium ions, potassium ions, lithium
ions, and the like; alkali earth ions such as calcium ions, magnesium ions, and the
iike; alkylamines such as methylamine, ethylamine, cyclohexylamine, and the like;
alkylamines that have been substituted with a hydroxyl group, such as

diethanolamine, triethanolamine, tris(hydroxymethyl)-aminomethane and the like;

25 amino acids such as lysine, arginine, histidine, and the like; and organic base-derived
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15 atom fromany position in a non-aromatic ring in which the nunber of
atons making up the ring is 5 or 6 and 1 or nore hetero atons are included
in the atonms making up the ring. Specifically, exanples of "5- or 6-nenber
non-aromati ¢ heterocyclic group” may include a pyrrolidinyl group, a

pi per agdiibnidhPidRs skcRiRasipafidive, @omwtivling, BRE Bhelikay! group, a
tetrahydrofuryl group, a tetrahydropyranyf group or the like. 20The term

di Cl.6 al kyl
aroup i n %Fﬁh@@%%&?%ée #tieef" algpn. B R o S B AP LSRR B U
ot hor . OEgiA Cea PP Bl & Lo eT R Bo, SeuBon kyr ARRETBR AR my

|ncIudeaN, Ndi et hyl am no grou a N, N-dlethylamno group, a N,

N- di - noproRylscatkexy @nm@ikylagrnuwmhoﬁl hygfﬂﬂ%wﬂoa?n%amm;sr%o Ner a Ci-s
N-di -n-butyl ami no group, a N, N-isobutylam no group, a N,

N- 0§ - s etkdxyt@i-aaiiiyb ggiupuipeing prtiduldily favdrabiet sahdnvlttoagnehhlp?(ymethyl group
N- et hyl - Nnet hyl am no group, a N-n-propyl am no- N- et hyl ami no group, a

N-i sophaiy pdf@iabld astnCys; AikbxyaC N BHdgH %bdupN' net hyl ami no group, a
N-i sobut yl™- N—rret hyl am no group, a N-sec-butyl-Nnmethylam no group, a

b l
7 6 SRR R, SRR ol R g o

group or. . th e term”na 2 substltuents used in
Phe Loty 4 BupiasinaiaRor A e PLofRetd p?eﬂeﬁ@ewbsu tuents in any
conbination in sites capable of substitutin The te " used in the
present spelMe QftXodnd of dERTSENES Fh&it lﬁﬂ?éh%i‘?,rﬁl Apdy ‘%1@ t EHESEYHP oy, and

as long as it originates froma pharnaceutically acceptable organic acid or
i N0 gamiteogeyi dton or ap axygeniatdmed to specific anions. Exanpl es of these
organi c acids or inorganic acids may include the follow ng. Specifically
exanpl es of THeeparighstractacd depresgnicachy dee fdliowiag farmula dHptrictuding X ander
such acids, such as nnethanesul fonic acid, benzenesul fonic acid, maleic
acid, grtric acid, succinic acid, 15 funmaric acid, toluenesulfonic acid,
trifluoronmethanesul fonic acid, and the Ii ke. Exanples of the inorganic

aci ds may include hydrochlorlc a sul furic acid, phosphoric acid,

hydr of l uori c acid, hydrobromc Yhy i odj ¢, aci d and the |ike.
The term".. 1+" usedlnthep |cat|on referstoa
phar rraceutl caI | y accept abl e cat4 on, and V\/nl le not limted to the follow ng

cations. Specific exanples
prefe?ably has the structure represented below, in which each left end is bonded to

15 the 3-position of a pyridine ring via a single bond, and the right end is bonded to an A

ring via a methylene group:

\Qﬁ;e, /\z

(I1) (IV)

f\C Ll/

V) (V1)

For example, in the case of the partial structure of formula (lll), the structure of
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20 thereof may include alkali netal ions such as sodiumions, potassium
ions, lithiumions, and the like; alkali earth ions such as cal ciumi ons,
magnesi umions, and the |ike; al kylam nes such as net hyl am ne, ethyl am ne,
cycl ohexyl am ne, and the |ike; al kylam nes that have been substituted with

a hydr ﬂ?’%at@n‘?‘é%rqp%%@ GSthe @ihsaH REESSdirly {cefhapesannindention, that is, a
ydr y

tris(h Xy net I -am nonet hane and the |ike; 25am no acids such as

| ysi ne, argini,ne ISt di.ne, e dike: i 5 i
o G POHBOSgieh tadhe, HiftiughRE of dCpssbon @Bl of Rl B FestesetBl by
represents a hydrogen atom a hal ogen atom an am no group, a Cl-6 alkyl
gr oup, the telowi f%gwlfﬁroup, a Cl-6 al kyl ami no group, a hydroxy Cl-6
al kyl am no group, or a Cl-6_al koxy Cl-6 al kyl
an amino group, or a Cl-6 B -at) S
favorable, and with a )
al koxy Cl1-6 al kyl group. N S
group, or a di-Cl-6 al kyl am no Igf oup, a hydr0gen atom or an am no
group being preferable. One of X and Y represents a nitrogen
atom and the other represents 0 nijrogen gtom.or an oxygen, ato The
par®ial str lidsprefarablesdasn @Be&?)%ﬁgdfofq Gr 3@0?*&893“@?‘?’%%%&\%‘%8% and
Y: yx, (11) preferably has the structure represented below, in which each
| eft emepriesebisnare dxygerl stonheoravhper botroafl ¥fand Yyep@isaats nitfgaen atems; al e
bond, and the right end is bonded to an Aring via a nethyl ene group:

when one of X and Y represents a nitrogen atom and the other represents an oxygen

group, with a hydrogen atom

] prefgarable as the Cl1-6
“drogen atom an am no

atom, the partial structure represented by the following formula (ll) including X and Y
X
™
/@u (11}
%’i ™~

10 preferably has the structure represents the foliowing formula (lfl) or (IV), in which
each left end is bonded to the 3-position of a pyridine ring via a single bond, and the

right end is bonded to an A ring via a methylene group:

é’é O\N ; /N\o
\ / (F11) (1V)

s A

Also, when both of X and Y represent nitrogen atoms, the partial structure

15 represented by the following formula (I1) including X and Y
X
NS
9Nt
b

preferably has the structure represented the following formula (V) or (Vl), in which

each left end is bonded to the 3-position of a pyridine ring via a single bond, and the
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For exanple, in the case of the partial structure of formula (111), the
structure of the parent conpound of the conpound according to the present
i nvention, that is, a conpound prior to the introduction of a
phosphonoxyrret hyl group, is represented by the followng formula: R2 51t
i s prefigitdtEisWiriiednte £ AXingnda ¥ metiyks@engreup: ni trogen atom and t he ot her
repr ese ts an oxygen atom or when both of X and Y represents nitrogen
atonms, and when ogpe of X and Y represents a njtrogen atom and the ot her
represents an ox t t he parti al represented by the

foll owi ng formula OD\ncI/udi g Xand Y fcxx 10prefebably has the
structure represents fol 'owi ng formula ( or 41V), in which each

|l eft end is bonded to the\8/pOS|tion°rof a pyridi ring via a single bond,
and the right end is bonded to an A ring via a nethyl ene group:

Al'so, when fp &_E PXré}ﬂ@sént%e@rﬂistﬁﬂ@‘) Méibeg eietarbarnys ringher pabénzeinestingict ur e
15represented b low ng formula (I1) including X and Y

which may have one or two halogen atoms or Ci-s alkyl groups, and preferably

5 represents a pyridine ring, a benzene ring, a furan ring, a thiophene ring, or a pyrrole
ring, with a pyridine ring, a benzene ring, or a tﬁiophene ring being more preferable,
and a pyridine ring or a benzene ring being particularly preferable.

Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,0-, -OCH,-, -NH-, -NHCHz-, -CH;NH-, -CHS-, or -SCH-, of

10  which a methylene group, an oxygen atom, -CH2O-, or -OCH.- is preferred, with an
oxygen atom, -CH0-, or -OCH,- being particularly preferable.

R® represents a hydrogen atom or a halogen atom, or represents a Cq- alkyl
group, a Cs-g cycloaikyl group, a Ce-10 aryl group, or a 5- or 6-member heteroaryl
group, each of which may have one or two substituents selected from a substifuent

15 group a.
[Substituent Group o

a halogen atom, a cyano group, a Cq-g alkyl group, a C1-s alkoxy group, a Ci-s
alkoxycarbonyl, a Cs-s cycloalky! group, a Cz-s alkenyl group, and a Cz alkynyl
group.

20 Preferable examples of R® may include an n-butyl group, a cyclopropyl group,
a phenyl group, a fluorophenyl group, a furyl group, a chlorofuryl group, a methylfuryl
group, a thienyl group, a bromothienyl group, a methylthienyl group, a pyridyl group,

and a methylpyridyl group, with an n-buty! group, a cyclopropyl group, a phenyl group,
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preferably has the structure represented the followng fornula (V) or (Vl),
I n which each left end is bonded to the 3-position of a pyridine ring via a
single bond, and the right end is bonded to an A ring via a nethyl ene
group: The ring A represents a 5- or 6-nenber heteroaryl ring or
a benzaniuarophenylrgrobpmaypyritt gooep oand woriedihdgidyhtgresp deingl partoularly
groups, and preferably 5represents a pyridine ring, a benzene ring, a furan
ring, gréfbrajdene ring, or a pyrrole ring, with a pyridine ring, a benzene
ring, or a thiophene ring being nore preferable, and a pyridine ring or a

Prgt”ﬁe”e ring bed /9 LAY bé eUhined BS %fe%éééﬁrg-to ZohBBLRSSStitderts FeH Behfiyd, 2

yl ene group, an ethylene group, an oxygen
A. Preferable examples of R*-Z- as substituents of the ring A thus configured may

5 include a phenoxy group, a benzyloxy group, a 2-fluoro-benzyloxy group, a 3-fluoro-

benzyloxy group, a 4-fluoro-benzyloxy group, a pyridin-2-yloxymethyl group, a 6-
methyl-pyridin-2-yloxymethyl group, a pyridin-2-ylmethoxy group, a 6-methyl-pyridin-
2-yimethoxy group, a 4-methyl-pyridin-2-ylmethoxy group, a butoxymethyl group, and
a cyclopropylmethoxy group.

10 The term "salt” used in the present specification refers to a salt with a
compound or an atom capable of forming a monovalent counter ion or a divalent
counter ion. Examples thereof may include salts of inorganic acid (for example,
hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric acid, nitric acid and the
like), and salts of organic acid (for example, methanesufonic acid, ethanesulfonic

15 acid, benzenesulfonic acid, p-toluenesufonic acid, fumaric acid, maleic acid, succinic
acid, citric acid, malic acid, trifluoroacetic acid and the like), or salts of inorganic
bases (for example, sodium salt, potassium salt, calcium salt, lithium salt and the
like), and salts of organic bases (for example, methylamine salt, ethylamine salt, tert-
butylamine salt, cyclohexlamine sait, N-methyl-D-glucamine salt, lysine sal,

20 piperidine salt, morpholine salt and the like). The term “salt” includes mono- and bis-
salts. The salt of the compound according to the present invention includes solvates
of this salt such as anhydrous form and hydrate of this salt.

The term “antifungal agent” used in the present specification refers to a

preventive agent or a therapeutic agent for fungal infection.
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atom a sulfur atom -CH20-, -OCH2-, -NH, -NHCH2-, -CH2NH-, -CH2S-, or
-SCH2-, of 10 which a nethyl ene group, an oxygen atom -CH20-, or -OCH2- is
preferred, with an oxygen atom -CH20-, or -OCH2- being particularly
preferable. R3 represents a hydrogen atom or a hal ogen atom or represents

a Cl-6 al kyFrhgrdad@?o@d%c%oﬁﬁﬁ%%kﬂ@m%raéﬁumVemi@cé@barfwmmafemntonr a 5- or
6- menber heteroar group, each of i ch may have one or two substituents

sel ect from bgt it 5 [ a en
atom ﬁa"veztanefﬁﬂét%gﬁ%gﬁﬁ\lﬁée%q el Goated Rl caBbEtE Byt rihed

al koxycarbonyl, a C3-8 cycl oal kyl .grou a C2-8 al kenyl grou and a C2-6
al kyny RS, Slﬁmﬁ}sgpa%awsctészr%ﬁ*%@%ﬁ%%/wp?m%tﬁu@%’eage%% BiRsit "gieup, a
cycl opropyl group, a phenyl group, a fluorophenyl group, a furyl group, a
chl or oHuoyd, egr dopps, satapiagms upliongpotie like. Pliteagenipriignal eiitot hi enyl
group, a nethylthienyl group, a pyridyl group, and a nethyl pyridyl group,
wi th an n- b§ush formultion caydeacitipyed by wsing typjplaedijlergs ovipdersalutirgantspheny |
group, a pyridyl group, and a nethyl pyridyl group being particularly

pr ef er ab|Rants, flavoran@N8nk3a& ABcOS AP EtbPfigeRSeARIGRSS! sbdcrbefitidrasir e
substituents for the ring' A Preferable exanples of R3-Z- as substituents

of the srg"f'%gﬁ?'\té Ir])(";-? Hgo(r%!;&%tgfg, %geggwati\%si _ﬁﬂibgﬁaﬁtsm?q ¥iKe Bt Rratéidienzy! oxy

gr 19Iuﬁbr 0- benzu?jox rou O).(g o) (r)lupl n(-az-3 I ogor ot)ﬁn|z¥ Conpe, o-up: >
et byl SOPTEIN- B S B R ety PR i i HG BB ia e -
O 2 L NOXY O oup: 8 v R Ll P 2L gy aroup.

10 combining a compound of the present invention or a pharmaceutically acceptabie salt
thereof with a diluent, and if required, a binder, a disintegrating agent, a lubricant, a
colorant, a flavorant or the like, and formulating the mixture into powders, fine
granules, granules, tablets, coated tablets, capsules or the like according to the
conventional methods.

15 Examples of these materials may include animal and vegetable oils such as
soy bean oil, beef tallow, and synthetic glyceride; hydrocarbons such as liquid
paraffin, squalane, and solid paraffin; ester oils such as octyldodecyl myristate and
iso-propyl myristate; higher alcohols such as cetosteary! alcohol and behenyl alcohol;
silicone resins: silicone oils; surfactants such as polyoxyethylene fatty acids ester,

20 sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene
hydrogenated castor oil, and polyoxyethylene polyoxypropylene block co-polymer;
water-soluble polymers such as hydroxyethyl cellulose, polyacrylic acid, carboxyvinyl
polymer, polyethylene glycol, polyvinylpyrrolidone, and methytl cellulose; lower

alcohols such as ethanol and isopropanol; polyhydric alcohols such as glycerol,

25  propylene glycol, dipropylene glycol, and sorbitol, sugars such as glucose and
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10The term"salt" used in the present specification refers to a salt with a
conpound or an atom capable of form ng a nonoval ent counter ion or a

di val ent counter ion. Exanples thereof may include salts of inorganic acid
(for exanple, hydrochloric acid, hydrobrom c acid, phosphoric acid,

sul f ur gecraseginorddric powdedsactdas Bahidices silziwadd) imagnésiangaloiminami d (f or
exanpl e, net hanesufoni c acid, ethanesul fonic 15acid, benzenesul fonic acid,

p- tol ue.'n f aRH @I dRiIntm E MR andpute wa'eérelE:xaatﬁ;bies &H@dﬂﬁ&t@ﬁkﬂr in6lubiel ¢
aci d ic'acid, trifluoroacetic acid and the like), or salts of inorganic

Qﬁae? y Togey Bk %**ér%ﬁﬁ gg'r%‘.@?&%?i%ﬁﬂfa*l’éfb*t&akﬁsm*ﬁ%a{%é'l“él%ﬁ?' cat
N et 3o S?q%%ma&eﬁ%@? Eiarties atahe BHas SR inBRbny alohphol i ne

salt and the like). The term"salt" includes nono- and bissalts. The salt

of & hepobninyliathescmethyiosiulase: rthylredulase, DueEDEh tiagacaas 9sttivat es of

this salt such as anhydrous form and hydrate of this salt. The term
"ant i f shgkdc, dydrdxyprgad meathylbellyoss crydropecopyl catlilose rpdigvisyipprraligoneyent i ve
agent or a therapeutic agent for fungal infection. The conpounds

accor dpBptépyiése gmép@éiybwﬁweﬁ@ Hicik Repbhiat] megliminbortrdlikes, powders,

fine granules granul es, "coated tablets, capsul ates, syrups, troches

i nhal a y t apes, eye
dr ops, E&\%Seﬁ %’?Bf’&fs n?%grﬁgn% a@%e ﬁcat ggﬁ%@ﬁ%é]%fg??% Sar%a‘? g’elgwbﬁﬁ@? by the
convention e achi eved. b sin i cal

di | uenpystaﬁl"ﬁe&? (1655 52 o <ot g e AR PydtGaRl Y e ballim inale,
stabilizers, emulsifiers, absor befaci ents, surfactants, pl-1 nodul at ors
pr¥er daxiripe pectinqalsivpsaraoxymetiyl celidosearthediker  amples b Hibyicastsy

i ngredi ents of pharnaceutical preparations according to the conventi onal
net hodsnayoiclusieamppeesiam steatater ot patyethylenn glysobsdigackytirogenatedonbi ni ng a
conpound of the present invention or a pharnmaceutically acceptable salt

t her eoveyetdbleaoiliol tanlike. aRdamplasasfuioleantsambly esude thadespharegicetticadiyagent ,
a lubricant, a colorant, a flavorant or the like, and formulating the

m xtur %cb@ﬁﬂbl@“ﬁﬁénﬁplés‘ S IORAME P8ay MchM &Sooal ;%W@érs ﬁeﬁﬁéﬁﬁiﬁt EaRpbRLS |

capsul es or the ke according to the conventl onal ods. 15Exanpl es of
t hese i ta bean oil,
beef t%? + hé‘gﬁgf@ R% ﬁé%%ﬁh gc%@{ngg%hﬂ))g oca grrr]@'n er rﬁﬁ%ﬁ% par af fi n

d sol i d paraff] N :
S04 e S0 0 LT LT STLTLI L8R BReR L T 2

behenyI al_cohol ; S|I|cone resins; silicone oils; surfactants such as
pol yoxyeatpae fan bsthadec Selutioasepuchas sYBIPSAN inigetaple prepasaiays, to be

pol yoxyet hyl ene sorbitan fatty acid ester, polyoxyethylene
administered can be formulated by combining a compound according to the present

invention or a pharmaceutically acceptable salt thereof with a pH modulator, a
solubilizing agent, an isotonizing agent or the like, and if required, with an auxiliary
20 solubilizing agent, a stabilizer or the like, according to the conventional methods.
Methods for manufacturing external preparations are not limited and such
preperations can be manufactured by the conventional methods. Specifically,
various materials typically used for manufacturing pharmaceuticals, quasi drugs,
cosmetics or the like can be used as base materials for the external formulation.

25 More specifically, examples of base materials to be used may include animal and
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hydr ogenat ed castor oil, and pol yoxyethyl ene pol yoxypropyl ene bl ock

co- pol yner; water-sol uble polyners such as hydroxyethyl cell ul ose,

pol yacrylic acid, carboxyvinyl polyner, polyethylene glycol,

pol yvi nyl pyrrolidone, and methytl cellul ose; |ower alcohols such as ethanol
and i soggetablEobils, peihghalsivils, esteraditsl, svaxubighas alpopols; &ity &hgs, ailidomeeilgl ycol
di propyl ene glycol, and sorbitol; sugars such as glucose and sucrose;

i nor gthﬁa&%\“E&erph%@.ﬁﬁol%d@%ﬁd?é‘%cﬁ&ﬂy)d%%h%ﬁdﬂs W@tarleeruwa 86

I
silicate, and alum num'silicate; pure water. Exanpl es of ?he dr | uent s

may in o] a sorbitol,
cryst aﬂa&ﬂﬁ' eg% ﬁg?e&gﬂe%?lol?i@é]ﬁlge oxr Fég%n?&t%héxﬁe?r{r(%ﬁ)?%garaﬂﬁgé;béﬁ'l t he bi nders
may i ncl ude pol yvi nyl al cohol . et.h met h el,| ul,ose

et hyl CBI9SAMs SR bR candsgainy @%@%@ﬁ?ﬁi« p')i{;@PQFE‘ﬁérssﬂ@q@/’%‘ia“tﬁym%ﬁw opy!

met hyl cel | ul ose, hydroxypropyl cellul ose, ponvrnyIpyrroIrdone

pol§pr egynt@nenybwerla%aﬂtﬁwg@tagpn&@omrams edopierauresub stangamoribediket he

| i ke. Exanples of disintegrating agents may include starch, agar, gelatin
powder But thyis idalelsinag lindd theltpse of base matedals beatare to bedjaenhihyble egtenealr bonat e,
calciumcitrate, 10dextrin, pectin, calciumcarboxynethyl cellulose or the

i ke. Ea@;rmhaénebf {rebpresant mvamtion. nﬁlre@iﬂrémgﬁ@?reﬂarﬁﬁmﬁﬁya:or&ahc

pol yet hyl'ene glycol, silica, hydrogenated vegetable oil or the like.

Exarrpl %ﬁf&%nﬁ?ﬂt&{ ek e@ﬁldo@cﬁwﬁgp@)&@@a %@rﬁ oo icFobi élya §pt abl e.

avor an I'nc pepper m carrphor

aromatl c ep m.nt . oil,. Borneo canphqr,, cin or t

e, pBtRBHoBI R AN Al vy oe iR LEh: nfbaRaNs V*”ﬁ'f'aaarrﬂﬁd

ot her appro riate coatings can be made. Solutions, such as syrups or

i nj@ct @pithe Br%pahﬁtawt qféhebaaemarﬁgﬁléﬂetﬁ%abp\%'Sf%mﬁ}P%M ihd conbi ni ng
a conpound according to the present invention or a pharmaceutically

accept @bheestaation terrgeodsad foh progudimp tipical exiernalguepdidtionsng agent, an

i sotonizing agent or the like, and if required, with an auxiliary

20sol ubi I'i ziwpeag@Ministerfigathicl dongsourtd adwriingdo the pegsitind hviemtibhethe
conventional nethods. Methods for manufacturing external preparations are

not "%rrﬁéiofamé éémpom&oéfé‘ﬁéﬂﬁﬁrt&ﬁﬁr @eﬁna@raﬂfaﬂaﬂhe%& UrftEc4PBY givlenonal
met hods. Specifi cal various materials typically used for manufacturing

ﬁg?;ﬁ%‘?@#%ﬁp%ﬁg@%ﬁ%bﬁ r}r@?g? élft%}a'(l)ﬁr'%tﬁéd.t REr IHskhde2thdEoripBngdtaRase
15 be administered as a dosage form such as tablets, powders, granules, capsules,
syrups, troches, inhalants, suppositories, injections, ointments, eye ocintments, tapes,
eye drops, nasal drops, ear drops, cataplasms and lotions.
Dose of a medicament according to the present invention can be selected
appropriately according to symptom severity, age, sex, body weight, forms of
20 administration, type of salts, specific type of disease or the like.
The does varies remarkably depending on the patient’s disease, symptom
severity, age and sex, drug susceptibility or the like. An oral preparetion according to
the present invention can be generally administered once or several time at a dose of

from 1 to 10000 mg/adult/day, preferably from 10 to 2000 mg/adult/day. An injection

25 according to the present invention can be generally administered at a dose of from
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25 More specifically, exanples of base materials to be used may include
animal and vegetable oils, mnerals oils, ester oils, wax, higher

al cohols, fatty acids, silicone oil, surfactants, phospholi pids, alcohols,
pol yhydric al cohols, water-soluble polyners, clay minerals, pure water or
the Iife. toﬁUGdi?H@Mcﬁ:ltl&aG} rakatily SR atth POS00hgladeltfiagsent | nvention can
contain, as required, pH nodulators, antioxidants, chelating 5agents,
antlbacterlallantlfungal agents, coIorants odori f erous substances or the
| ike. But this does not |imt the type of base materials that are to be
used in the_exte a of the present invention. |If required,

t he preparagNBW L&é“%@ﬂﬁgeﬁaﬁiy¥€rentiation i nducers, bl ood flom/inproving
agents, antimcrobial agents, antiphol ogistic cel | actlvat vitam ns,
anmi no aci dsThﬁum@éféQdarﬂQrsm%hf%ﬁtB!'W |tBeaf§\é‘i‘E%“”ﬂ§ BRPresRy ?ijkté’ H'&"%%Sﬁnt of
the base materials |listed above is adjusted wthin a concentration range
usell f o) pad (&) foetejmEftalrefextesr toads porepanad (hreompound (IAh@mdaenmpeWitkr i ng
t he conpound according to the present invention, the forns of the conpounds

are no“g}mﬂﬁ@b‘llﬂé deddribed! ar, and the conpound can be given orally or
parenterally by the conventlonal met hod. For instance, the conmpound can 15

be adThObREPIRANEE fdt MaRastn i PRIGIAR Eabl et s, powders, granul es,

capsul es, Syrups, troc supp03|tor|es i nj ections, ointnents,

ot 1 ondianitacturpg3iSed é&%@ﬂéﬂ@beﬂ#ﬁm‘@ ERmekARS 10 ﬁﬁ‘?. ) on can

be sel ected approprlately according to synptom severit sex, body
wei ght, forns Qf nistration, type of sglts t e of disease
or the g4 K%ﬁn @és vari es remarkab [epe e patient's
di sease, 9;22E4 severity, age and sex, dru% < -ept|b|I|ty or the like. An
or al according to the present v i dMlcan be generally
adnlnlstered onée or several tilfer&fl a dose of bon11 to 10000

ng/ adul t/day, preferably from 10 to 2000 ng/ady.tid&. An injection 25
accordi ng t o'fHe present invention can be generafhy adni Bi stered at a dose

of from
/ \ [step 1-3]
[step 1-2]

1 NH R aAN" "NH
e M e oM
9 0
O=H~OH O=H=0™ o B
OH 06

10

wherein ring A, R' R®. R* X, Y, Z, Q and J° have the same meanings as defined
above.
Compound (1-1) can be manufactured by the methods described in the
following reference examples, etc. Compound (1-1) can also be manufactured by the
15 method described in U.S. Patent 2007/0105904 (A1).

[Step 1-1]
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0.1 to 10000 ng/adul t/day, preferably from1l to 2000 ng/adul t/day. Typical
Manuf act ure Met hod The method for manufacturing the conpounds
represented by formulas (1), 5(1A), and (I1B) (hereinafter referred to as
conmpound (1), conpound (1A), and conpound (IB)) will now be descri bed.

Typi cal Met Mo bp b starciviierdlo dftee sphipoubdEat €Y aMphbashictd seidMeirsed 1 -
Met hod for Manuf agturi ng@:COrrpounds (I),hﬁ{IA) F(ﬂaﬁ)(rj (1 B) ek 10 wherein

ring ApyRh efRr Bfiorohnethyl %stQ ABdrelittdtPUR e RESENSE Y BSiuAS ighkned

compound (l) is then 6btained by acid treatment.

There are no particular restrictions on the solvent used when compound (1-1)

5 and phosphoric acid di-tert-butyl ester chloromethyl ester are reacted in the presence

of sodium iodide, as long as it can dissolve the starting materials to a certain extent

without impeding the reaction. Examples of the solvents that can be used may

include halogenated hydrocarbon-based solvents such as methylene chloride,

chloroform, and the like; ether-based solvents such as tetrahydrofuran, diethy! ether,

10 and the like; ester-based solvents such as ethyl acetate and the like; acetonitrile;

tetramethylene sulfolane; and mixtures of these solvents. The use of ethyl acetate,

tetrahydrofuran or acetonitrile is preferred. The phosphoric acid di-fert-butyl ester

chloromethyl ester can be used in an amount of from 1 to 10 equivalents, and

preferably from 1 to 2 equivalents, based on bompound {1-1). The sodium iodide can

156 be used in an amount of from 1 to 10 equivalents, and preferably from 1 to 2

equivalents, based on compound (1-1). The reaction temperature is from 0 to 60°C,

and preferably from 4°C to room temperature. The reaction time is from 4 to 216

hours.

The acid used in the acid treatment may be organic acids such as

20 trifluoroacetic acid or the like; or mineral acids such as hydrochloric acid or the like,

with the use of hydrochloric acid, or trifluoroacetic acid being preferred. In the acid

treatment, the acid may be added as is to the reaction solvent at a previous stage, or

the solvent may first be concentrated under a reduced pressure, and the acid is then

added after changing to a suitable solvent such as dichloromethane. The reaction

25 temperature is from -10°C to room temperature, and the reaction time is from 5
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above. - ‘Conpound (1-1) can be manufactured by the nethods described in
the followi ng reference exanples, etc. Conpound (1-1) can al so be

manuf actured by the 15 nmethod described in U S. Patent 2007/0105904 (Al).
[Step 1-1] This step is a step wherein after conpound (1-1) and
phosphefihGtegab@® Khurger t butyl ester chloronethyl ester are reacted in the
presence of sodiumi odide, conpound (I) is then obtained by acid treatnent.
There %Q% npoparticular restrictions on the solvent used when conpound
(1-1) g Bhosphoric acid di-tert-butyl ester chloronethyl ester are

Ctarting natdls M Foacs @, PRSI eololfe Al bR il eRc-CBiodin "

Exanpl es of the solvents that can be used nay include hal ogenated

hydr oc &PFHeUREsER). sbheienars _e Ay laraeslyictiors eRItBeiagid used By Bivraactiand t he

| i ke; ether-based sol vents such as tetrahydrofuran, diethyl ether, 10 and
the5li lse; et s litade dplomeseuticaliyc lacasplabley| &xatmptes dhedrachemiaiyk clude
acetonitrile; tetranethylene sulfolane; and m xtures of these solvents. The

use of medrdvbasks atrisesudesaiyitoehiorianoid, IdgRbBrUNIt Acid] Ritis bRy, rad thehe
phosphoric acid di-tert-butyl ester chloronethyl ester can be used in an

amount ;g EHHrﬂiﬁaéi?15{1:%599%?{3539&5@“@8&1%[?& heliky. fredlelalcPnd ﬁﬁ%ﬁ e(r;]g s,

based on conpound e sodium i odide can 15 be used in a

compouftpitia S 8Bhznt BRed B i tfbibn) STk o8 s Se e sapliicy "

from4C to roomtenperature. The reactjon tine is from4 to 6 hours. The
hchd USRS R G X WHOUDBAINGr s TPECURl (Exaplp sy the gonents
trifluoroacetic acid or the like; or mineral acids such as hydrochloric
acil@ orthatean b&ysedimay inglidesamisie-baaadosdlvents sugbias, No-dimethylfrmanigei ¢
acid being preferred. In the acid treatnent, the acid may be added as is to
t he r eddtmathylpptrulidinond, andr éhe dike; salaghol-masadhasobanie duamaast imethabal,
concentrated under a reduced pressure, and the acid is then added after

o AT (R Rgeshna o saedonie: TR TRV 0,
5 M NYRRMHS 2THOUYRSnobaLi€Padid 36 used in an amount of 1 equivalent based on
compound (l), and a dibasic acid is used in an amount of from 1 or 0.5 equivalent
15  based on compound (l). The reaction temperature is from 0°C o room temperature,
and the reaction time is from 5 minutes to 4 hours.
[Step 1-3]
This step is a step wherein compound (l) and a base are reacted to obtain
compound (IB). There are no particular restrictions on the base used in this reaction,
20 solong as it is pharmaceutically acceptable. Examples thereof may include inorganic
bases such as sodium hydroxide, potassium hydroxide, and the like; and organic
bases such as lysine and the like. There are no particular restrictions on the solvent
used in this reaction, so long as it can dissolve the starting materials to a cerfain

extent without impeding the reaction. Examples of the solvents that can be used may

25 include amide-based solvents such as  N,N-dimethylformamide, N-
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This step is a step wherein conpound (1) is reacted with an acid to obtain
conpound (1A). There are no particular restrictions on the acid used in
this reaction, 5 so long as it is pharmaceutically acceptable. Exanples

t hereof may include nonobasi c acids such as hydrochl oric acid, hydrobromc
aci d, Hiéthzbﬁyﬂ@iidimo@é‘,%ﬁd’lmd likes ;alcorbl-dabes isohaatgsusuab msthanbl, ettianaici d
and the like. There are no particular restrictions on the solvent used in
this r Sﬁ&&p& %Fegmt%ttﬂﬁgggmﬁérdnt aE%nﬁH%? Na¥er: BRE rib@irbs R thedesd M st TH

certain exten npeding the feaction. Exanples of the solvents 10

t hat can be used may include am de- e vent u

N i PR PSSR n TRy o T ACHBALST Heirepr pRReount nand fased
sol vents such as et hanol, ethanol, and thg li ke; tel;tragydrofuran;

acet onfiadid basqucist is used i 3 amasnbof { o sauiMaiRRt bases bAIBRSHEI MRi d i s
used in an anmount of 1 equival ent based on conpound (1), and a dibasic acid
i s Hised henreactiamtemipecdtufer isnfirdmod° @ id regquiteaipenatuls the macbonpiounés (1) .
The reaction tenperature is fromOC to roomtenperature, and the reaction
time i $ronk S mbuBItd £80u&. 4 hours. [Step 1-3] This step is a step
wherein compound (lI) and a base are reacted to obtain conpound (IB). There
are no particular restrictions on the base used in this reaction, 20 so
long as it is pharmaceutically acceptable. Exanples thereof may include

i nor ga?ﬁ@ ba} es such as sodi um hydroxi de, potassi um hydroxide, and the

l'i ke; nb?é%ni c bases such as lysine and the |like. There are no

particul ar restrictions on the solyent used.in this reaction, so | as it
can di ssol vd Reneosparpds gcrarding & Brepalis /ivg OEﬁaéhse\m?Wﬂ?tuf‘?‘fggﬂf ng
the reaction. Exanples of the solvents that can be used may 25

i n¢0udexamide bby & orethads sesarked i therfalleying examplas, Neferénce examples,

nmet hyl pyrrol i di none, and the |ike, al cohol-based sol vents such as net hanol,
et hanolandamdntfaetirirgeexdrapleshyowéverathesecarearsed for dlustratiee pugneses andir es
of these solvents. The nonoacid base is used in an anount of 1 equival ent

based QqRe CorBLMAs(ddcordiRg t8 tHE ?é%ﬂﬂﬁ@er&lﬁrﬁaﬂ@n@ﬁiﬁ%r@cm Himited tto dfie 1 or
0.5 equival ent based on conpound (1). 5 The reaction tenperature is fromOC

to roo%ﬁ%&r: tewﬁ%,ed%rﬁggégle reaction tine is from5 mnutes to 4 hours.

Exanpl es npoun cording to the present invention can be

manuf agiured. f 10 .e | g, . h i bad: e [ Rl i Ng
exanpl E(,efc?rgpg? gﬁ‘@é""&ﬁpﬂ?‘é@(“gﬁa}@@h I g’&& &fﬁt‘ﬁéﬁéé*é%gfg’é’ Qalgé]\?\‘:’/e%@rp Eyﬂmqese
are used for illustrative purposes, and the conpounds according to the

pr d8ent2-¥Y{¥AAi on are not in any case linited to the fol | owing specific

exanpl es. [ Reference Exanple 1]
3-(3-(4-(Pyridin- @ nmet ) -benzyl)-i soxazol -5-y1)-pyridinl5 2-yl am ne
o—\
N

To a tetrahydrofuran solution (5 mL) of (4-(pyridin-2-yioxymethyl)-phenyl)-
acetohydroxymoyl chloride (510 mg, 1.84 mmol) described in Manufacturing Example

1-1-5 and 3-ethynyl-pyridin-2-ylamine (150 mg, 1.27 mmol) described in
Manufacturing Example 1-2-3 of International Publication WO 07/052615 was added

20 triethylamine (708 pL, 5.08 mmol) at room temperature, which was stirred for 95
minutes at room temperature. Water was added to the reaction solution at room

temperature, and extracted with ethyl acetate. The organic layer was washed with a
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NH2 To a tetrahydrofuran solution (5 nL) of
(4-(pyridin-2-yl oxynet hyl)-phenyl)- acet ohydroxynoyl chloride (510 ny, 1.84
nmol ) descri bed in Manufacturing Exanple 1-1-5 and

3-ethynyl -pyridin-2-ylam ne (150 ng, 1.27 mmol) described in Manufacturing

Ex | o ; R ' i k 1
anp %Fi‘urgfeﬁ ?%!bﬂsé‘%\ﬁclﬂ_ @%8m$#wg¥% hRnbQ R s0F281 andake adilRdht s

triethylamne ! : roomtenperature, which was stirred

for 95,m nute t r er | 00

ol uti STEnAvABaRled AL AR R Faatiiet: THE e PROS T PLted B Een o
| ayer was washed with a saturated salipe and dried over, anhydrous ..

magnes 98 callimMEat eNrogiioge ¥oﬁh¢QFﬂn%setBH'eﬁC%R?g%o_ gted1 quQBY%n rtgﬁu@@d
pressure. The residue was purified by NH silica gel colum chromatography

( hept awempatrigy{128d89a2@%% 2 : 1) to obtain the title conpound (120 ng,
2699 . 51H NWMR spectrum (CDCI3) Ei (ppm: 4.08 (2H, s), 5.37 (2H, s), 6.33

(1H5 s), 6. 45-NRHR shbesrumb(COER) 32(pph). 4198 (BHB8),66.97 (RHAs)n$.337(13) €)2H, d,
J =8.1Hz), 7.45 (2H, d, J = 8.1 Hz), 7.57-7.61 (1H, m), 7.85 (1H, d, J =

7.3 Hz . , 70)_ ! . ) ] = :
mat er i )345((?1?‘( SW| (E:isldrn9 g'-a)?l %@n@%%@??%ﬁé%ﬁ) FQ?:gisc?hglzdl-rl'o%errDy?th?gﬁ)t’:ﬁlr—%? inge

was synihesi zed | | t : f act-ug i | - E
(4-( PyRIIZEi‘ . --y|8§“£§%$?%-§?¢-§’#éﬂ'§‘; ﬁb?%&ng%w PES 1Y, B, o= bis
Hz), 8.17 (1H, m).
The starting material, (4-(pyridin-2-yioxymethyl)-phenyl)-acetohydroxymoyl
10  chloride was synthesized by the following method.

Manufacturing Example 1-1-1: (4-(Pyridin-2-yloxymethyl)-phenyl}-methanol

Hf@/\\/

To a mixture of 1,4-benzenedimethanol (5.5 g, 40 mmol), 2-fluoropyridine (1.3
g, 13 mmol) and N,N-dimethylformamide (15 mL) was added sodium hydride (1.4 g,
40 mmol, 66% in oil) at 0°C, which was stirred for 20 minutes at room temperature
15 and for 1 hour at 70°C. Water was added to the reaction mixture, and extracted with
ethyl acetate. The organic layer was washed with a saturated saline, and the solvent
was evaporated under a reduced pressure. The residue was purified by NH silica gel
column chromatography (ethyl acetate : heptane = 1 : 1) to obtain the title compound
(1.9.g, 66%).
20 "H-NMR spectrum (CDCl) & (ppm): 4.71 (2H, s), 5.38 (2H, s), 6.81 (1H, td, J =
0.9, 8.4 Hz), 6.89 (1H, ddd, J = 0.9, 5.1, 7.1 Hz), 7.37-7.47 (4H, m), 7.59 (1H, ddd, J
=2.0,7.1,83Hz), 8.17 (1H, ddd, J = 0.7, 2.0, 5.1 Hz).

Manufacturing Example 1-1-2: 4-(Pyridin-2-yloxymethyl)-benzaldehyde
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To a m xture of 1,4-benzenedi nethanol (5.5 g, 40 mmol ), 2-fluoropyridine
(1.3 g, 13 mmol) and N, N-di net hyl formam de (15 nlL) was added sodi um hydri de
(1.4 g, 40 mmol, 66%in oil) at 0C, which was stirred for 20 m nutes at
roomterrperature 15 and for 1 hour at 70C. Water was added to the reaction

m xture tract ed W|th ethyl acetate. The organic | ayer was washed
wWth a sa echsal f and the solvent was evaporated under a reduced
pressur£. M™e’resP s purified by NH silica gel colum chromat ography

(ethyl acetate : heptane = 1. 1) to obtain the title conpound é 66%
201H NMVR spéota miiuceof £3- (Syro'ibpﬁyloxyrthI-ph@)yl) metimnob il 959., 8.6. erCﬂ)lH
td, J =0.9, 8.4 Hz), 6.89 (1H, ddd, J = 0.9, 5.1, 7.1 Hz), 7.37-7.47 (4H,
m, 7. Eésériﬂva‘:d dddMadufacRirihg Exampse 3I-H-Iz1) and. retifylehe dshdoridl £30.17)) v, 5. 1
Hz) . Manufacturing Exanmple 1-1-2: 4-(Pyridin-2-yloxymnethyl)-benzal dehyde

To a mpyhed ‘?n@rfldgérf’eéeodlbk@e”ﬁ% y W)fﬁﬁ‘lbDYét) rodRe frhperRtreanmicH ka8 dirredl 6
mmol ) described i n Manufacturing Exanpl’e 1-1-1 and met hyl ene chloride (30

m.) Wasvé‘]% AfaRaag %rgﬂ[ué'?ﬁ (23c nPn?xt[}ﬁ%hbsaﬁteféaomrea@gjfsr@élwégad,wh'Ch

vvas strrrea  overnig era ure e reaction ure wa
sggdgﬁta“’“ﬂ@n?ﬂ% RNy it e A

chrorratography (ethyl acetate : hepta = 1: to obtain the title
conpouhy SilcR0gEcolymgy chromatography (ethyl acetatememﬁ\% pett Alniq eprainihes
(ppm): 5.48 (2H, s), 6.85 (1H, d, J 8.2 Hz), 6.90-6.93 (1H, m, 7.60-7.64
(3H, rriitieto&ﬁaduﬂid,(?ﬁfp rdg 4%\ Hz), 8. 16 (1H, dd, J = 1.3, 104.9 Hz), 10.0
(1H, s). Manufacturing Exanple 1-1-3:

2-(4-((E) - 2'NLKMR ) Bhfin)tmb 2.8y igl1BE2H, s), 6.85 (it drg 8.2 Hz
4- (pyridin-2-yl oxyrrgt hyl ) ﬁ SPdemﬂggy 23. ?l(g, 1)10 rmg}) descri bed |)n

Manuf ag tgﬂ!?@g EM 97603?84 5313 ﬁ@n?ts@a@ﬂ gﬁ?ﬂ 5 s 1250 HBQN M, danreny um

acetate mol ), etic aci'd (200 mL) 'was stirred for 1 15

eatg‘d%ﬂ&ent@ticgﬁﬁsgf 100C. A sma!l anount of wat er was edded thereto

ution was stirred under an ice cooling, and the

tated sol 1l trat t 0,.obt titl
Eéﬁﬁbﬁwrzé@c%‘?@bdéw“rﬁéﬁ 925 L RS Niropyid eé'ﬁ)é‘ei‘)%zwf?qﬂ(ﬂ)%cfhg) 8 (ppm
541(2H s)691(1H dd, J = 0.8, 8.4 Hz), 6:99-7.10 (1H, n), 7.53 (2H,

d, J =% ZGIH m) 7.86 (2H, d, J =
A mixture of 4-(pyridin-2-yloxymethyl)-benzaldehyde (23.4 g, 110 mmol)
described in Manufacturing Example 1-1-2, nitromethane (33.6 g, 550 mmol),
ammonium acetate (17.0 g, 220 mmol), and acetic acid (200 mL) was stirred for 1
15  hour and 45 minutes at 100°C. A small amount of water was added thereto while the
reaction solution was stirred under an ice cooling, and the precipitated solids were
collected by filtration, so as to obtain title compound (21.0 g, 74.5%).
"H-NMR spectrum (DMSO-dg) & (ppm): 5.41 (2H, s), 6.91 (1H, dd, J = 0.8, 8.4
Hz), 6.99-7.10 (1H, m), 7.53 (2H, d, J = 8.0 Hz), 7.72-7.79 (1H, m), 7.86 (2H, d, J =
20 8.0Hz), 8.13 (1H, d, J= 10 Hz), 8.15-8.20 (1H, m), 8.23 (1H, d, J = 10 Hz).

Manufacturing Example 1-1-4: 2-(4-(2-Nitro-ethyl)-benzyloxy)-pyridine
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208.0 Hz), 8.13 (1H, d, J = 10 Hz), 8.15-8.20 (1H, m, 8.23 (1H, d, J = 10
Hz). Manufacturing Exanple 1-1-4: 2-(4-(2-Nitro-ethyl)-benzyl oxy)-pyridine
To a solution of 2-(44(E)-2-nitro-vinyl)-benzyl oxy)-pyridine (21.0 g, 81.9
mol ) described in Manufacturing Exanple 1-1-3, acetic acid (21 nlL), and

di et hysl\ sul foxide (200 nL) was added sodi um borohydride (4.96 g, 131 mmol)
at room 'va/ni |'&=®o00l ing suitably. After the addition of the

sodi um bor ohyo o J/ce bath was renopved, followed by stirring for 15
m nut es at roomterrperature The reaction solution was separated into water
and et hyl a('fetaselut@h@f@E(HyG(EhémIHOﬁflﬂyé)yb%nWW@yﬁdtiﬂe\/\ﬁzt"tp daBts muade and
with saline once, and this product was dried over anhydrous nagnesi um

sul f at geadibddan SRianefictuisy evapnplet ddl-Bndedetie medud2t mies sndediriétayl
residue was purified by NH silica gel columm chromatography (ethyl

10
3 rf&ﬁxtR égggg?%ﬂ%b? Dﬁ)é%‘%? 33ddé21 QBH@H' Hd?@g;hirldee (&9@@%91(%@&) Gt 7r60ﬁqf’/<)

, 8

) 'sgrhp?rati‘?%s\&ﬁﬁéﬁ%meaﬁﬁa@vo%%%%ba“@nfﬁ‘ e focltiogRipdfbdia b ©

Manuf act uri n
? (Pyr ica ha@vﬁ%i9wg9fﬁxoﬂawsﬁwv %W&'FSH%FEW‘HHWS 5o isaRe Y En TG wi r e
(323 ng, 46.6 nmmol) was added to and dissol ved in nethanol f75 m). To this
sol ut i ceaction seluien wasseparatedrivtocvatgr preathyl asgjatepythaiethy @@etétegiay% 3
mol )) described in Manufacturing Exanple 1-1-4, and the reaction solution
was conggivashed withdwater tivckuand vittesslineeonde| m&\ism;odmmgms drieth@ver
residue, and this 20 solvent was concentrated under a reduced pressure. A

sol uti gunYlrduie MRfdshir Sulfate and the solvent was evaporated under a reduced

J

pressure. The residue was purified by NH silica gel column chromatography (ethyl
10 acetate : heptane = 1 : 3) to obtain the title compound (16.3 g,77.1%).
"H-NMR spectrum (DMSO-dg) & (ppm): 3.23 (2H,t, J = 6.8 Hz), 4.85 (2H, t, J =
6.8 Hz), 5.32 (2H, s), 6.82-6.88 (1H, m), 6.96-7.01 (1H, m), 7.28 (2H, d, J = 8.0 Hz),
7.38 (2H, d, J = 8.0 Hz), 7.69-7.74 (1H, m), 8.15-8.19 (1H, m).
Manufacturing Example 1-1-5: 4-(Pyridin-2-yloxymethyl)-phenyl-acetohydroxymoyl

15 chloride

N—

o AN
Lithium wire (323 mg, 46.6 mmol) was added to and dissolved in methanol (75

mL). To this solution was added 2-(4-{2-nitro-ethyl)-benzyloxy)-pyridine (6.0 g, 23.3
mmol)} described in Manufacturing Example 1-1-4, and the reaction solution was
concentrated under a reduced pressure. Toluene was added to the residue, and this

20 solvent was concentrated under a reduced pressure. A solution of the resulting

residue in methylene chloride (90 mL) and tetrahydrofuran (45 mL) was cooled to -
35



78C, and titaniumIV) chloride (8.15 nmL, 74.4 nmmol) was added thereto. As
soon as the addition of the titanium(IV) chloride was conplete, the
reaction solution was stirred for 10 m nutes at 0C, and then for 30 m nutes
at roomtenperature. The reaction solution was put into an ice water and

ext r actges Whhd tiinflth(195 ehRYiBle (ENS MLOTAANWAMJIANES adaed dhéreth. orelsoaRfkdr ous

magnesi um sul fate, and the nagnesium sulfate was filtered off. The filtrate

i paﬁ'?eg%dhmo(?\ugf'_tﬁ'ﬁ.ﬁ(lé&iiﬁﬂ&\@t ?ﬂlo(iﬁé%&&' WMrhble®! b RERYGH E%:Jlitﬂfd‘?%s""i th

neutra I'ca ge us obtal ned was ‘concentrate nder a

reduced pressure. A small anount of ethyl acetate was added to the.residue,
hnd 't hetradpbrDaruuSs At dl G Thary batr 30 TG LS ol TS dembstalutds THES a1
10the title conmpound (1.86 g, 28.8%. 1H NMR spect rum

( DVBO- ds3ct®n( pplujion vasp pubitosan iee ya@ternand oxtragtesh withgethyh aeetgje. dher- 7. 01
(1H, m, 7.25 (2H, d, J = 8.4 Hz), 7.41 (2H, d, J = 8.4 Hz), 7.70- 7.76
(1K morg4hid Sagerl &vak ltttiedgvet lanhydisys sagnesium sulfate Thed tthel magoepivomd of
Manuf acturi ng Exanple 1-1-5 can al so be synthesized 15 by anot her nethod.

Manuf aghiaien@aEXmtRed off 2-The fitrafe Ria@npadieiz iHrouyd -Pyldsdi filker (Blutéd with
N, N- di met hyl f ormam de solution (125 ni) of 4-bronobenzyl al cohol (25 g, 130

ol ) |2§9§%}e§ﬁ%&ﬂ?§é&%&?@é%ﬁg0§ig€‘§ﬁ ﬁéﬁ- 8THe éﬁ%témmb% BbtairRRMviss

t enper at S stirre utes at 54C. To this reaction

| uti dded 2-fl i di 5 I :
7 ang! ngonFaRraRe dnseEscleiRRY priealie: 4 sl AT A s A P A4 E s
The reaction solution was coaoled to roomte eraé%re, ter and, et E‘}/I
acet at d0be esidde@nd ieepisciniiated splids were cg??ecte y filtration, so as to obtain

10 the title compound (1.86 g, 28.8%).
"H-NMR spectrum (DMSO-ds) & (ppm): 3.82 (2H, s), 5.33 (2H, s), 6.84-6.89
(1H, m), 6.97-7.01 (1H, m), 7.25 (2H, d, J = 8.4 Hz), 7.41 (2H, d, J = 8.4 Hz), 7.70-
7.76 (1H, m), 8.15-8.18 (1H, m), 11.7 (1H, s).
The title compound of Manufacturing Example 1-1-5 can aiso be synthesized
15 by another method.

Manufacturing Example 1-2-1: 2-(4-Bromo-benzyloxy)-pyridine

To a N,N-dimethylformamide solution (125 mL) of 4-bromobenzyl alcohol (25 g,

130 mmol) was added potassium terf-butoxide (15.8 g, 141 mmol) at room

20 temperature, which was stirred for 10 minutes at 54°C. To this reaction solution was
added 2-fluoropyridine (15 mL, 154 mmol) at a temperature ranging from 40°C to
58°C, which was stirred for another 30 minutes at 65°C. The reaction solution was

cooled to room temperature, water and ethyl acetate were added thereto, which was
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separated. The aqueous | ayer was further extracted with ethyl acetate

tw ce. The ethyl acetate |ayers were conbi ned" washed with water three
times and saline once, and was then dried over anhydrous magnesi um sul fate
and filtered. The filtrate was concentrated under a reduced pressure.

Di et hykeghRfiEd Warherdgesb s 1dyvae wasfuither extrdcfedt With oty etgenivied.edhender a
reduced pressure, so as to obtain a crude product of the title conpound (34

D 7. Uy pepfatefavetS W RBR A WasRbE Yt UiEE)imes dd cBlibe Bloo,
m, 7.71-7.76 (1H,.m, 8.15-8.18 (1H 10 fac in e l1-2-2:

0 Pyt RS e iy 28Ryl oRganstum SRREE 850 St aIBT R YE i on
(120 nL) of 2-(4-brono-benzyl oxy)pyridine (34 g, 128 nmol) described in
Manuf agoneemgatEd amsles aredugedpeessyiird Dietbusthey wesiageeddo the residge ndhexane
solution 134 mmol) dropwi se at -78C. After stirring for 30 15 m nutes,

N, N6 di ieis hwad conearitcded Lddet A re8dcedprédsuressadddd ahtaipva seudst prod8ct ob t he
reaction solution, which was stirred at roomtenperature. Water and et hyl
acet at enavgfl€ cofRUntgseho, which was separated. The ethyl acetate |ayer
was washed with water tw ce and saline once. The aqueous | ayers were

conbi ned and it . t Qyl { r us
obt ai ned vvasFﬁg%%gbgm&{%z(gb@g%bsfg%%gn%ggg%ﬁ Q)’ 6'9%'%@”"%&%85 y

wce I ne once. pre

obt ai n I t r thyl ac t r_Qbg ai S time
el 51 Bl e TN e kg R e AL R L AL L EA
filtrate was concentrated under a reduced pressure, so as to obtain a crude
productmbf the title conpound (26.8 g). Manufacturing Exanple 1-2-3:
2-(4-((B)-2-Nitro-vinyl)-benzyl oxy) - pyridi ne A m xture of

4- 1yr Mandi2criog,Fermyle) L Boh Ae(Rikirt8- @ameethyD-beozaiishyge descr i bed i n
Manuf acturing Exanple 1-2-2, nitronethane (34 nL, 630 mmol ), 5 ammoni um

acetate, (19 ¢ 2 mmol ), and acetic acid (90 nL) was stirred for 1 hour
and 30 I« ¢ 0QC. Et acetate and water were added thereto, which
was sepa Q jani & | aygr was washed with water five tinmes and
saturat gd sod bonake ter once, dried over anhydrous magnesi um

sulfate and filtered. This filtrate was concentrated under a reduced
pressure, so as to obtain a 10 crude product of the title conpound (31 g).

Manuf act ur i 1§ aeirablydrofuramsolation (120 mmm%hmom%éﬁawlwpyWHedB%@,
128 mmol) described in Manufacturing Example 1-2-1 was added n-butyl lithium (50

mL, 2.6 M, hexane solution 134 mmol) dropwise at -78°C. After stirring for 30

15  minutes, N,N-dimethylformamide (10 mL, 134 mmol)) was added dropwise at -78°C
to the reaction solution, which was stirred at room temperature. Water and ethyl
acetate were added thereto, which was separated. The ethyl acetate layer was
washed with water twice and saline once. The aqueous layers were combined and
extracted with ethyl acetate. The ethyl acetate layer thus obtained was washed with

20 water twice and saline once. The previously obtained ethyl acetate layer and the
ethyl acetate layer obtained this time were combined, dried over anhydrous
magnesium sulfate, and filtered. This filtrate was concentrated under a reduced

pressure, so as to obtain a crude product of the title compound (26.8 g).
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To a di nmet hyI: sul f oxi de sol ution (150 nL) of acetic acid (7.4 nL) and

2-(4-((F)-

2-nitro-vinyl)-benzyl oxy)-pyridine (30.8 g, 120 mmol )) descri bed

i n Manufacturing 15 Exanple 1-2-3 was added sodi um borohydride (2.45 g,
64.8 mmol) at 30C or lower. The reaction solution was stirred for 40

m nut eMAHUIAQQMThY EXBRTAS 423 PAUS(E)-2INTMb-vang)-BészylaNy-pyrigiiiay | et her wer e

added at 30C or

ower to the reaction solution, to separate the reaction

solutiaon into water_and an organic |ayer. The aqueous |ayer was extracted

times and saline 8§
filtered. This filtrate was con

Wi th ethyl—aget at £ e previoy
acetate l/ayer\abt j" S ti
g/ dri

obt ai ned organic layer and the ethyl 20
e conbi ned, washed with water three
nhydr ous nagnesi um sul fate, and

rated under a reduced pressure. The

residue was purified by NH silica gel colum chromatography (ethyl acetate

hept ane =Al:m'ﬂaurteoopll_t-@éy?icﬁmg—ﬂwrﬁem?nm@mdld@h%a @6.8 Mgnubac twthblg

Exarrpl e 1-2-5: 4-(Pyridin-"2-yl oXynet hyl

- phenyl - acet ohydr oxynoyl chl ori de

described in Manufacturing Example 1-2-2, nitromethane (34 mL, 630 mmol),

5 ammonium acetate (19 g, 252 mmol), and acetic acid (20 mL) was stirred for 1 hour

“and 30 minutes at 100°C. Ethyl acetate and water were added thereto, which was

separated. The organic layer was washed with water five times and saturated

sodium bicarbonate water once, dried over anhydrous magnesium sulfate, and

filtered. This filtrate was concentrated under a reduced pressure, so as to obtain a

10  crude product of the title compound (31 g).

Manufacturing Example 1-2-4: 2-(4-(2-Nitro-ethyl)-benzyloxy)-pyridine

0
\1-
Y

O

To a dimethyl sulfoxide solution (150 mL) of acetic acid (7.4 mL) and 2-(4-((E)-

2-nitro-vinyl)-benzyloxy)-pyridine (30.8 g, 120 mmol)) described in Manufacturing

15 Example 1-2-3 was added sodium borohydride (2.45 g, 64.8 mmol) at 30°C or lower.

The reaction solution was stirred for 40 minutes at room temperature. Water, ethyl

acetate, and diethyl ether were added at 30°C or lower to the reaction solution, to

separate the reaction solution into water and an organic layer. The agueous layer

was extracted with ethyl acetate. The previously obtained organic layer and the ethyl

20 acetate layer obtained this time were combined, washed with water three times and

saline once, dried over anhydrous magnesium sulfate, and filtered. This filtrate was

concentrated under a reduced pressure. The residue was purified by NH silica gel
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51-10 To a nethanol solution (80 nlL) of

2-(4-(2-nitro-ethyl)-benzyl oxy)-pyridine (15.2 g, 59 mml)) described in
Manuf act uri ng Exanpl e 1-2-4 was added |ithium nethoxide (4.49 g, 118 mmol),
which was stirred for 3 mnutes. The reaction solution was concentrat ed
under éomﬂu@hﬁbrﬁéﬁgﬁaﬂrg- (eT@H GRBtMAheptsird=110: 4@ diraindke tit_sbribure

sol vent was concentrated under a reduced pressure. A solution of nethylene
chl origﬁg 0 nmL) and tetrahydrofuran (50 nlL) of the residue thus obtained
was cool e o -66C, and titanium(IV) chloride (20.8 nL, 189 mml) was added

thereto,whille stireing. ,Th act i on. sol.ution s.stirred fo 0 _m nufes at
oc andaihnCulher Bxafpe o8 Fo U2 urReiin Fns aer Shvamymgi!
solution was poured into an 15 ice water and stirred for 30 m nutes at
room t ER{EEE ure. Ethyl acetate and diethyl ether were added to the
reaction solution, which was separated. The organic |ayer was washed with
water three tipesN\and salip nce. The aqueous | ayers were conbi ned, and
extracted w @ acet gt e t\wice. The ethyl acetate |ayers were conbi ned
N ti/fres and saline once. The previously 20
obtain oxgani c | ayer and e ethyl acetate |layer obtained this tine were
conbi ned, i ed over anhydrous nmagnesi um sul fate and sodi um sul fate, and
filtered. wdhis filtrate was concentrated under a reduced pressure, so as to
obtain a crude product of the title conpound (11.5 g). The title conpound

of Ref er encerdbx aidthand! soNicH &0 Be) 57 PIAGRLFRE By 1-BEnHybLyIWyFl] r
methods 1 to 3. Clhe? Met h(l)d of E{efer(eﬁce Exaemrryt 1r:1 PoXyPFRIY (1812

3-(3-(4- (Ryridi - v Rt byl =i -Hr V) RY T LGl O 2 ine 5
To & mikt oo enapo)f deRHBER; It WpRgbRig PRITER TR e B AT C
added 3-et hynyl ~.pytridjns 2-ylam ne (3. 00. 8% purity) -described in.
vanu a0aPHECEg pe! 16 Sl WRRh Wansttiort Bihites] JheRereTbs9teN and
4- (pyridi n-2- yl oxynet hyl)-phenyl - acet ohydr oxynmoyl chloride (17.4 g, 94%
purit y)‘Nﬂfe%Q!?qeéEr@t¢q1U@@ermﬁ@HL§%ﬁdLﬁﬁeﬁ§U@< angnqy@S@qgecbtg thefesidggcandn
m xture was warned to roomtenperature, and triethylamne (9.02 nlL) was
adtied dhepeivvntwias eonegntratedi urglarhe reducad aressengerAvsohudionooRgetylenewer
by using a water bath. The reaction m xture was stirred for 20 m nutes at
room t efifeidat (160 nalndahdeetrahidioferaho(50L nlguef #ie 38&idudthus estitained whgt ure
was brought to room tenperature, an anmoni um chl ori de

cooled to -66°C, and titanium(lV) chloride (20.8 mL, 189 mmol) was added thereto

while stirring. The reaction solution was stirred for 10 minutes at 0°C, and then
stirred for 30 minutes at room temperature. The reaction solution was poured info an
15 ice water and stirred for 30 minutes at room temperature. Ethyl acetate and diethyl
ether were added to the reaction solution, which was separated. The organic layer
was washed wifh water three times and saline once. The aqueous layers were
corﬁbined, and extracted with ethyl acetate twice. The ethyl acetate layers were
combined and washed with water three times and saline once. The previously
20 obtained organic layer and the ethyl acetate layer obfained this time were combined,
dried over anhydrous magnesium sulfate and sodium sulfate, and filtered. This
filtrate was concentrated under a reduced pressure, so as to obtain a crude product

of the title compound (11.5 g).
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15 aqueous solution and ethyl acetate were added to the reaction m xture,
and then an ammoni a aqueous sol ution was added to adjust the pHto
approximately 8, and extraction was performed. The organic |ayer was washed
with saturated saline and dried over anhydrous magnesi um sul fate, and the

sol vent msTﬁ&%ﬁ@@@rﬁﬂnHHﬁ é%ﬁ%@e@x%ﬁ%ﬁﬁ”&n 4186 He%{/rﬁHSsi!@é ef i ed

by NH silica ge romat ogr aphy ept ane h acetate = 3 :

2), st I|z performed using a m xed solvent of tert-butyl
net hyl?cﬁlp%r}/ ‘%}‘Sa\% v%gs as to obtain the title corrpound (5 32 g)

1H NVR spectrum pp(iCDCIS m: 4.07 g2H SZ 4H @%

s), 4ootaer7Mqtm Hopf eierange Example) | é(ﬁg%(%fﬂdcrr Viogymetngy: mﬂ 'ddd J
= 0.8, 5.0, 7.0 Hz), 7.30 (2H, d, J =7.9 Hz), 7.44 (2H, d, J = 8.1 Hz),

7. 58 ( iddxaddld5-y)-pyridiro2-ylarhjne8. 4 Hz), 7.70 (1H, dd, J = 1.8, 7.7 Hz), 8.14
(1H, dd, J = 1.8, 4.9 Hz), 8.17-8.18 (1H, n). In the Gther Method 1 of

Ref erence Exanpl the starting material, 4- 5
(pyridin-2-yl y gg@wyl acet ohydr oxynoyl chloride, was synthesized
by the foll ogw{ng Tret hod nuf acturi ng Exanple 1-3-1: Methyl

3-(4-(py |d4n 12-yl oxynmet hyp- phenyl ) - oxi ran-2- carboxylate 10To a m xture
of 4-( yrldln 2-yl oxynet hyl ) - benzal dehyde (24.8 g) described in

Manuf ac Exanple 1-1-2 and tetrahydrofuran (160 nL) was added net hyl
chldroacetate (10.2 nL) at -15C, and then sodi um net hoxi de (23 7 m, 28%

nmet hanol sol1ut| o%)awfez o?dﬂﬁg cthhoera%t _%gngp%naa@raqqsgpﬁu% 'ﬁlﬂg Weastion

m xture was ut a then st ours at room
terrperature The 15 re op m xture wa ded.,t.0 ,800.. nl, of
cont ai AKgdatStMnVEpyHd: (‘6é N%m'“ﬁné [f(hé’ Sgég;gtﬁ%ﬁy)nfj%ﬂpeem%ﬁ%u% room
tenperature. Eth acetate was added to the reaction m xtur

ext r act@mpland - t'\ilﬁenOft Heteshglional Pabdeatipns g‘@apﬂ(&?m@a?ﬁ@d %?EW%?W at ed

saline, and dried over anhydrous magnesi um sul fate. The sol vent was
evapor aieymettph-phengtacsdhpdresgmioyl chlasideai( 7 .¢he, G404 eouityp denarigesd.in
209) . 1H NMR spectrum (CDCI3) 5 (ppm: 3.51 (1H, d, J = 1.8

Hz) o 3-I\§§mﬁf§b¥ur§|§1 Eﬁargf%le( Ytp_50at 0°G. 1THe hehcticn Bax{AHwas wabm@d folibornd, J
= 0.9 8.4 H), 689 (IH ddd, J =0.9, 51, 7.1 H), 7.29-7.31 (2H, .

7. 47 (FEmdtrattr, dhdtridhylamin® (.85 mefflasadded @ropwide while maintaining the

internal temperature to 28°C or lower by using a water bath. The reaction mixture
was stirred for 20 minutes at room temperature, and then stirred for 1 hour at 35°C.
The reaction mixture was brought to room temperature, an ammonium chloride

15  aqueous solution and ethyl acetate were added to the reaction mixture, and then an
ammonia aqueous solution was added to adjust the pH to approximately 8, and
extraction was performed. The organic layer was washed with saturated saline and
dried over anhydrous magnesium sulfate, and the solvent was evaporated under a
reduced pressure. The residue was purified by NH silica gel column chromatography

20 (heptane : ethyl acetate = 3 : 2), then crystallization was performed using a mixed
solvent of tert-butyl methyl ether and heptane, so as to obtain the title compound
(5.32 g).

"H-NMR spectrum (CDCls) & (ppm): 4.07 (2H, s), 5.37 (4H, brs), 6.25 (1H, s),
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41 8.4 Hz), 8.17 (1H ddd, J = 0.8, 2.0, 5.1 Hz). Manufacturing Exanple
1-3-2: Sodium 3- (4-(pyridin-2-yl oxynet hyl)-phenyl)-oxiran-2- carboxyl ate
5To a m xture of nmethyl 3-(4-(pyridin-2-yloxynethyl)-phenyl)-oxiran-2-

carboxylate (19.9 g) described in Manufacturing Exanple 1-3-1 and et hanol

(300 k ed i Nl Anﬁ v | gt :
vv?fter”??;\éﬁrl?ﬁ)@(‘jgnd4t%cé)?lf?laﬁ?fm?g)rgaﬁ?ﬁ%b ’(?[‘Bigrﬁtﬁhgggwggbhﬁ%go \I?\l/?n)'ch was
stirre 0 ur ro ] I

The' r ot B Brt7 & HEhd AhTeR. Brisio F et Lo FlidBhed S 28 T E0EHEY ™" 1
filtration, so as to obtain the title conmpound (leg g,)

1H NVR? FEedH wéh é@@@@?kH@bpﬁﬁ%l(@ﬂeqd,({ﬁﬂ-%,“-? ji.é FBy18 BHg®)(1H, d, J =
1.8 Hz), 5.33 (2H, s), 6.84 (1H td, J =0.9, 8.2 Hz), 6.94 (1H ddd, J =

0.9, 5.1, 7Ir thiz)Othar Adethll 1( 2f RefprercedExample dl, the=s@rtingumateriagad- 1H,
ddd, J = 2.0, 7.1, 8.4 Hz), 158.12 (1H, ddd, J = 0.7, 2.0, 5.1 Hz).

NBIIT agiyding-Jisaibyh-phehyl-AcéBiyddxpmdyy iontorives, hyhs -syheesizesk by athsehy de

following method.

Manufacturing Example 1-3-1: Methyl 3-(4-(pyridin-2-yloxymethyl)-phenyl)-oxiran-2-

carboxylate
o) N=
o\ /
N\
0
O
10 To a mixture of 4-(pyridin-2-yloxymethyl)-benzaldehyde (24.8 g) described in

Manufacturing Example 1-1-2 and tetrahydrofuran (160 mlL) was added methyl
chioroacetate {10.2 mL) at -15°C, and then. sodium methoxide (23.7 mL, 28%
methanol solution) was added thereto at the same temperature. The reaction mixture
was stirred for 1 hour at 0°C, and then stirred for 2 hours at room temperature. The
15 reaction mixture was added to 800 mL of an ice water containing acetic acid (6 mL),
and the reaction mixture was warmed to room temperature. Ethyl acetate was added
fo the reaction mixture for extraction, and then the organic layer was separated,
washed with saturated saline, and dried over anhydrous magnesium sulfate. The
solvent was evaporated under a reduced pressure to obtain the title compound (30.2

20 q).
"H-NMR spectrum (CDClz) & (ppm): 3.51 (1H, d, J = 1.8 Hz), 3.83 (3H, s), 4.11
(1H, d, J = 1.8 Hz), 5.38 (2H, s), 6.81 (1H, td, J = 0.9, 8.4 Hz), 6.89 (1H, ddd, J = 0.9,

5.1,7.1 Hz), 7.29-7.31 (2H, m), 7.47 (2H, d, J = 8.2 Hz), 7.59 (1H, ddd, J = 2.0, 7.1,
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A m xture of sodium

3-(4-(pyridin-2-yloxynet hyl)-phenyl)-oxiran-2-carboxylate (9.95 Q)

described in Manufacturing Exanple 1-3-2, toluene (200 nL), water (120 20

m.), and acetic acid (16 nm.) was stirred for 90 mnutes at 73C. The

reactign g}yétgqiﬁgmfsdcquqlg@,g 9 fopmHgnperature, ethyl acetate was added to
m X o

the reactio ure r extraction, and the organic |ayer was separ at ed,

The. soMAsiacifing FaBEmIE S ndilar i Sui 220 BV TR D ol £ ©
conpound (6.82 g). 1H NWR spectrum (CDCI3) 5 (ppm: 3.70 (2H, d, J = 2.2

Hz), s5caaxyiates) 6,81 (1H, td, J = 0.8, 8.2 Hz), 6.89 (1H ddd, J =
0.9, 5.1, 7.1 Hz), H d, J =8.1), 57.48 (2H, d, J = 8.1 Hz), 7.59

(1H, ddd, J =p2.0, 4 N\8.18 (1H, ddd, J = 0.6, 2.0, 5.0 Hz), 9.75
act'grHRg anpl e 1-3-4:

(1H, t, J = 2.\4y
4- (Pyridin-2- | ) - phe tacet al dehyde oxine (EIZ m xture) HO 10To a
ydr oxyl am ne sulfate (19.7 g) and water (250 nL) was added a 1N

m xt ur eNaof d

aqueous sodi unbhydr oxi de (240 nlL) at 0C, which was stirred for 15 m nutes

at the same _tenperature. To the reaction mxture was then added a m xture
gﬁy'&éy‘(‘?%".@'

of @- (pyri dion- 2- ymixret 186 ) metkyly| $-(4eyHdig gyerydsexifaser i n
Manuf acturing Exanple 1-3-3 and nethanol (250 ni) dropwi se, which was
sti rr edathoyldtg i 9 £t g)rdeseribsd énmdarafactering ixapie i1pd {1 ansbethanpbiSORenk)
collected by filtration, so as to obtain the
were added sodium methoxide (14.2 mL, 28% methanol solution), water (1.3 mL),
and tetrahydrofuran (100 mL) in that order at 0°C, which was stirred for 1 hour at
room temperature. Diethyl ether (200 mL) was added to the reaction mixture, and
10 the precipitated solids were collected by filtration, so as to obtain the title compound
(14.3 g).
"H-NMR spectrum (CD;0D) & (ppm): 3.31 (1H, d, J = 1.8 Hz), 3.88 (1H, d, J =
1.8 Hz), 5.33 (2H, s), 6.84 (1H, td, J = 0.9, 8.2 Hz), 6.94 (1H, ddd, J = 0.9, 5.1, 7.1
Hz), 7.29-7.31 (2H, m), 7.42 (2H, d, J = 8.2 Hz), 7.68 (1H, ddd, J = 2.0, 7.1, 8.4 Hz),
15 8.12 (1H, ddd, J=0.7, 2.0, 5.1 Hz).
Manufacturing Example 1-3-3: 4-(Pyridin-2-yloxymethyl)-phenyl-acetaldehyde

0
.H{’@fﬁ\ N=
=

A mixture of sodium 3-(4-(pyridin-2-yloxymethyl)-phenyi)-oxiran-2-carboxylate

(9.95 g) described in Manufacturing Example 1-3-2, toluene (200 mL), water (120

20 mL), and acetic acid (16 mL) was stirred for 90 minutes at 73°C. The reaction
mixture was cooled to room temperature, ethyl acetate was added to the reaction

mixture for extraction, and the organic layer was separated, washed with saturated
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title conpound (20.3 g) as a mxture of E and Z i soners.

1H NWVR spectrum (CDCI3) 8 (ppm: 3.54 (2Hd J = 6.2 Hz), 3.74 (2H, d, J =
5.3 Hz), 5.36 (2H+2H, s), 6.79-6.81 (1H+1H, n) 687690(1H+2H n,
7.22-7.24 (2H+2H, m), 7.42-7.44 (2H+2H, m), 7.53 (1H, t, 6.3 Hz),

7

I\/aﬁﬁ ; ;73%% %‘F( #6: E’;’g%};gerzgghgroﬁs Jrﬁaéﬂé?f&r'ﬁ’ SLmaté URGRS Balent ﬁa@revéborated
1 tr s st es bt PP 57 e ALY °X§§3¥£20®L§8'ed§xa e (Ez

m xture) (132 ng) described in Manufacturi n% ?‘b
N, Ndi met hy| froMNMRi spectrami{(GD G Sdaped 3i78HP réséc_'cg Rl'ﬂ@)dé 3(87@ -84t room
5 tenperature. Hydrochloric acid gas was then blown into the reaction
m xt ur gHattdt He= 9e8YE8 Retipie 68U HH, adid ch=v@®, §t1,rt. éd#)or . BO(2H ndit &5 &fl).t he
sarre tenperature. Ethyl acetate and water were added to the reaction

ure “fsog RSt Pz) andot (e ddde Jof aaniTcT | yeHz)a8s1 & erardddid) =B hed

sat ur 'saline, and dried over anhydrous magnesi um sul f at e. The

soI yeng q,\\/\gsoﬁgéz Zg\ﬁﬁh r:]d_e& reduced pressure, and the 10 resulting

residu 'a m xed sol vent of diethyl ether and heptane, so as

to obtajn the titl 0 ( S um
(CDCl 3N&E‘L(%?§H5‘“9f r‘gl-f 3 }%ﬁ gr%ﬂ%:»g,qylogyrpegl_yé)ipqu-ag?ljﬂfﬁél‘wééz&ﬁé‘ﬁef
6.88-6.91 (1H m, 728(2H d J =8.1), 7.43 (2H, d, J = 8.1 Hz),
7.57-7(BZ pdtiray , 8. 17-8. 19 (1H m. 15 OGther Method 2 of Reference
Exanpl & 3-(3-(4-(Pyridin-2-yl oxynet hyl)-benzyl) -

i soxaz 8:y1l)-pyridin-2-yl am ne To a dichl oronet hane sol ution (120
m.) of di-tMgrt-butyl (3-(3-(4- ((pyridin 2-

yl oxy) met h¥/l ) benzyiy i soxazol - 5-yl ) pyridin-2-yl)imde dicarbonate (11.8 g,
20 appridxi mat el @ 17 |t32®| bed in Manufacturing Exanple 1-4-2 was
added '

10 To a mixture of hydroxylamine sulfate (19.7 g) and water (250 mL) was added

a 1N agqueous sodium hydroxide (240 mL) at 0°C, which was stirred for 15 minutes at
the same temperature. To the reaction mixture was then added a mixture of 4-
(pyridin-2-yloxymethyl)-phenyl)-acetaldehyde (27.3 g} described in Manufacturing
Example 1-3-3 and methanol (250 mL) dropwise, which was stirred overnight at room
15 temperature. The precipitated solids were collected by filtration, so as to obtain the
title compound (20.3 g) as a mixture of £ and Z isomers.
"H-NMR spectrum (CDCl3) & (ppm): 3.54 (2H, d, J =6.2 Hz), 3.74 (2H,d, J =
5.3 Hz), 5.36 (2H+2H, ), 6.79-6.81 (1H+1H, m), 6.87-6.90 (1H+2H, m), 7.22-7.24
(2H+2H, m), 7.42-7.44 (2H+2H, m), 7.53 (1H, t, J = 6.3 Hz), 7.56-7.61 (1H+1H, m),
20 8.17-8.18 (1H+1H, m) (underbar = E or Z).
Manufécturing Example 1-3-5: 4-(Pyridin-2-yloxymethyl)-phenyl-acetohydroxymoyl

chioride
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trifluoroacetic acid (40 nL) at 0C, which was stirred for 14 hours at room
tenperature. Saturated sodi um bi carbonate water was added at 20C or | ower
to the reaction solution, extraction was perforned with ethyl acetate, and
then this product was purified by NH silica gel columm chromatography
(heptangg ethyl acetate = 1: 1). 5 The solvent was concentrated under a
reduced pressure and to the resulting residue was added tert-butyl nethyl
ether, foljowed by filtering solids, and the title conpound (7.29 g) was

obt ai neml ectrum dé) 8 (ppm: 4.04 (2H, s), 5.32 (2H, s),
6.26 (2H, , 689 1H/d J =4.8, 8.0 Hz), 6.81 (1H, s),
6. 83-6.87 (1H, 6.97-7. 107.33 (2H, d, J = 8.0 Hz), 7.40 (2H,

d,J:8.0Hz)769774(1Hn)787(1Hdd J =20, 7.6 Hz), 8.08
(1H, dd, J = H t ial,
i tert - but Jo B3 iNYa. ?(ﬁy&m@w PRt R{)F?ﬂe%cze@?eﬁst’@é e TR

i soxazol -5-yl) pyridi n- 2 )i m de di carbonat e was_s eS| tgl thﬁ

f ol | owiThigtuR@X hEtB2 Menel fibag ERarffpeufaciring drx 'BP éy‘? nd N,N-
(3-et hynyl pyri di n- 2- yI )| m de di carbonate 15

3- Et hy djthethyifodhamiey | (@mimlg (as34addied dbschibtasuctininvideu(62 Bumglgabranpl e
1-2- 3 of International Publication WO 07/052615, di-tert-butyl dicarbonate

(5855 @amp éfatefehy giatldrid7adidas wasitherbiywaintodhygrredttion (fidGrers) theand
tetrahydrofuran 4 m.) were stirred for 18 hours at room tenperature.

I
Silicag Q{ e@ﬁupggﬂﬁg Wi Mﬁg‘%tlfréﬂ%f 90 rﬁm'utéé Stheddtfiné Rempelataidl Pyl

concent r er are pressure. The silica gel thus obtained vvas
purified si | el chr h
obt ai n apﬁgﬁé?qu %p\%’ﬁﬁ%l a%gagg tgg Péa\/\ﬂsﬁ Q(ﬁfrecﬁ Shdratici %ﬁg}‘s pect r um
ng/gOg%%a.%g quﬁvifaséséqz;a 18Hwaﬁ£edﬁyl§1 séturétea allne ana7 drled gvet‘ amydrous
Manuf act uri ngExanpl el-4-2:Di -tert-butyl (3-(3-(4-((pyridin-2-
magnesium sulfate. The solvent was evaporated under a reduced pressure, and the
10 resulting residue was washed with a mixed solvent of diethyl ether and heptane, so
as to obtain the title compound (123 mg).
TH-NMR spectrum (CDCls) & (ppm): 3.81 (2H, s), 5.36 (2H, s), 6.81 (1H, d, J =
8.2 Hz), 6.88-6.91 (1H, m), 7.28 (2H, d, J = 8.1), 743 (2H, d, J = 8.1 Hz), 7.57-7.62
(1H, m), 8.17-8.19 (1H, m).
15 Other Method 2 of Reference Example 1. 3-(3-(4-(Pyridin-2-yloxymethyl)-benzyl)-

isoxazol-5-yl)-pyridin-2-ylamine

To a dichloromethane solution (120 mL) of di-tert-butyl (3-(3-(4-((pyridin-2-
yloxy)methyl)benzyl)isoxazol-5-yl)pyridin-2-yl)imide dicarbonate (11.8 g,

20 approximately 70% purity) described in Manufacturing Example 1-4-2 was added
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yl oxy) met hypbenzypi soxazol - 5- Apyri di n-2-y0i m de di carbonate 5 To a
tetrahydrofuran solution (200 nlL) of di-tett-butyl (3-ethynylpyridin-2-

yl )i m de dicarbonate (12 g) described in Manufacturing Exanple 1-4-1,
2-(4-(2-nitroethyl)-benzyl oxy)-pyridine (19.4 g) described in Manufacturing

Exanpl ‘f-‘nfﬁ.l&oécet%“éh& 140 Bt e eMumRIWAS sfiged 2801 MBd e rageed

di-tert-butyl dicarbonate’(28.8 g) over a 10 period of 8 hours and in four

bat_ch_eg% BhrA RN SAIPRER ISR Ml Sh At Wty wHBHUEATRIBEEYE IGhef (¥the

addi ti Xture was stirre or anot hours at room
tenperature. Sil s added to the re ol u nd th ol vent
was cofeatian.3ly ‘thc?g‘%aﬁ H{?éé?f'rfﬂrg?gd’r‘"éh %H’i tla% r@'etﬁepﬁ}alg PEBY ?Stned was
purified by silica gel chromatography (heptane : ethyl acetate 3; 1, and
t hen 2wap) purdiashipyNi sifica gebeolymsugypaadedraphy éhgpteaﬂt &ttwl ﬁ@e%ﬁ&%ro% fhtel y
70% t he target substance) containing the title conpound.

Di - 5er fFHauolvér3-was Cdndennated undera yéduogdnerekglebant inpiheorauiting Sesidyigyri d i
n-2- ypi m de di carbonate of Manufacturing Exanple 1-4-2 can al so be

synt hegjZesddyd Fé)ﬁbu@l H@fhﬂ%t@mﬂillob@dhﬂﬂﬂlie g 2olids, and the title compound
20Manuf act uri ngExanpl'el-5-1:Di-tert-butyl (3-(3-(4-((pyrid i n-2-

yl oxy) é))‘@g a}héd)xazol 5-yl)pyridin-2-yl)imde dicarbonate (O her
Met hod acturl ng Exanple 1-4- 2) To a tetrahydrofuran

(2.0 'g?”déiﬁr{fb&&?%ndkghﬁﬂ ISl A eTbm LA DR .2 B ef £ 26 18R ©
brs), 6.69 (1H, dd, J = 4.8, 8.0 Hz), 6.81 (1H, s), 6.83-6.87 (1H, m}, 6.97-7.00 (1H, m),
10 7.33(2H,d, J=8.0Hz), 7.40 2H, d, J = 8.0 Hz), 7.69-7.74 (1H, m), 7.87 (1H, dd, J =
2.0, 7.6 Hz), 8.08 (1H, dd, J = 2.0, 7.6 Hz), 8.15-8.17 (1H, m).

The starting material, di-ferf-butyl (3-(3-(4-((pyridin-2-yloxy)methyl)benzyl)
isoxazol-5-yl)pyridin-2-yl)imide dicarbonate was synthesized by the following method.
Manufacturing Example 1-4-1: Di-fert-butyl (3-ethynylpyridin-2-yl)imide dicarbonate

LA

o}\o )L
15 %\
3-Ethynyl-pyridin-2-ylamine (6.34 g) described in Manufacturing Example 1-2-
3 of International Publication WO 07/052615, di-fert-butyl dicarbonate (58.5 g).
triethylamine (27.1 g), 4-dimethylaminopyridine (655 mg), and tetrahydrofuran (254
mL) were stirred for 18 hours at room temperature. Silica gel was added to the
20 reaction solution, and the solvent was concentrated under a reduced pressure. The
silica gel thus obtained was purified by silica gel chromatography (heptane : ethyl

acetate = 3 : 1) to obtain the title compound (15 g) as a white solid.
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5 et hyl)-benzyl oxy)-pyridine (2.44 g) described in Manufacturing Exanple
1-1-4, and triethylamne (0.086 A) was added phenyl isocyanate (2.8 nlL)
over a period of 5.5 hours and in four batches, at 50C while stirring. Upon
conpletion of the addition, the reaction m xture was stirred for another 2

nours at_ 506Gy \ioLld 67, A3buIEe. AHTphY: 113 (RRE19R s30l18tIn7ouy dae

sol vent was concentrated pressure. 10 The NH'silica gel
thus o in rjfie i), ca,gel chromatography (heptane : ethyl
acet at E‘{— @?%%%%Q@dﬂ‘gt%ﬁ%@%b é‘i ned was concentrated under a
reduced pressure and purified by silica gel. chronmatogra tane . ethyl
acet at Manugacteringng t fe@mple 1) " t b4kt ai n ‘Jt]hé’{"?lt'tb’ co '&T@'ﬁ%yg 92 as an
oi ly substance. 1H NWR spectrum (DVBO-d5) 8 (ppm): 1.18 (18H, s), 4.07 (2H,
s), 5. goxyphethyhbenzylis®@zelksty)pyridie-B3)enide Gﬁqaﬂ, opgte 6.96-7.01 (1H, m,
7.29 (2H, d, J =8.0 Hz), 7.40 (2H, d, J = 8.0 Hz), 7.58 (1H, dd, J = 4.8,
7.6 Hz), 7.69-7. 24 (1H, ~ 8.15-8.18 (1H, nm), 8.34 (1H, dd, J = 2.0, 7.6
Hz), 8.59 (1H, 5-2.0,/ 5.2 Hz).

Manuf act uri ngExawpl el-6-NDi -tett-butyl (3-(3-(4-((pyridin-2-

yl oxy) met hylydgnzypi soxazol - 5-yl ) Pyri di n- 2-ypi m de di carbonate (Q her

Met hod 2 of \Zg Manuf acturi ng Exanpl e 1-4-2)

4-thhyLe~ 2- @x0-4H pyrido[ 2, 3-d] [ 1, 3] oxazi n-1-carboxylic acid tert-butyl
ester (4.48_g)i _described in Manufacturing Exanple 1-6-2,

2-(4-(2-Hitﬁb-e9 | ) - benzyl oxy)- pyridine (2.9 g) described in
Nhnufactur@%go anple 1-1-4, di-tert-butyl dicarbonate 5 (6.14 g),

4- di nmet hyl am yridine (68.6 ng), and tetrahydrofuran (50 nL) were stirred
for52 hours roomtenperature. Silica gel was added to the reaction

solution, and the solvent was concentrated under. a reduced pressure. The
silica gel tlKu® defralivesaiuiar salvtian é@oﬁymg? I‘?r}c "@’éﬁ‘b‘étﬁtjéﬁ‘ﬁ‘%@'}y iWiNBept ane
. ethyl acetate = 3 : 1, then 1: 1, and then 1: 2) to obtain the title
conmpouniri@leldigarbanata (62 gy desbdhech e ManLlacturing/&xapude rluinl; Byvldc2deijros
(ppm: 1.18 (18H, s), 4.07 (2H, s), 5.32 (2H, s), 6.58 (1H, s), 6.83-6.86

(1H, methfl)-86nZylBty ) dyridimg (197429 deatiibed in) ManBfactiting Exadplg 2H-4dand 4= 8. 0
Hz). 7.58 (1H, dd, J = 4.8, 7.6 Hz), 7.69-7.74 (1H, m), 8.15-8.18 (1H ),

8.34 irooerifline’¢ i-EiH-bdtyF ddaPhorfatd (B8
Thoat aineliiiiartiopgrifine 2301k wiasoBddedd- B-butyF dibaforkalé (P o) over a

oo BetlosC pES ol bal thYbuP Pefines! AR D6 RERbERAURY WiHE 4ihG" Ofon

act uring
4- Met hyl en- 2- 0xo0- py/r.i.do 3-d][.1, 3]loxazin-1- N i - Qut yl
est er completlori_o(gll_{;\,ﬁychlgl_olg{,ih%ir Lé"% }ﬂ"ﬁf’ﬁ%%ﬁes‘ﬁg%‘g?%%&ﬁgf? gr'ioﬁ%tagl
di carbonate (7.92 g), 4-dinethylam nopyrj dine (88. £? tﬁ'g triet h&l am ne
(4.95 rOPM teraperatyrgh RilicH apkwas agdsd ip e seaction sqludprt gpd she FBIYRET WAS: oom
tenperature. Silica gel was added to the ) .
concentrated under a reduced pressure. The silica gel thus obtained was purified by
silica gel chromatography (heptane : ethyl acetate = 3 : 1, and then 2 : 1) to obtain an
15 oily substance (11.8 g containing approximately 70% the target substance)
containing the title compound.

Di-fert-butyl (3-(3-(4-((pyridin-2-yloxy)methyl)benzyl)isoxazol-5-yl)pyridin-2-
yllimide dicarbonate of Manufacturing Example 1-4-2 can also be synthesized by the
following Other Method 1 or 2.

20 Manufacturing Example 1-5-1: Di-tert-butyl (3-(3-(4-((pyridin-2-

yloxy)methyl)benzyl)isoxazol-5-yl)pyridin-2-yl)imide dicarbonate (Other Method 1 of
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5 reaction solution, and the solvent was concentrated under a reduced

pressure. The silica gel thus obtained was purified by silica gel

chromat ography (heptane : ethyl acetate = 2: 1) to obtain the title

conmpound (1.48 g) as an oily substance. 1H NMR spectrum

( DVBO- & 5.01 (1H, d, J = 3.6 Hz), 5.45(1H, d, J =

3.6 m@‘%f%‘g %Exégﬁ)@%ﬁ%g)s 8.0 Hz), 8.25(1H, dd, J = 1.6, 8.0 Hz),

108.36 (1H, dd, J = 6 4.8 Hz). O her Method 3 of Reference Exanple 1:

3-(3- (4- (Pyridi s hyI) benzyl)- isoxazol -5-y1)-pyridin-2-yl ani ne

A m xture of (5-CP I soxazol - 3-yl met hyl ) - benzyl oxy) - pyri di ne (200 ng)
nufacturl ng Exanpl e 1-8-2,

15 descri bed in
2- N—butoxyc.ruonyl 3-pyridi neboronic acid (134 ng) described in

Manuf actt g° Exanpl e 1-7-2, sodium carbonate (82 ng),
t et r aki Is(t ”Bﬁinyl phosphi ne) pal | adi um (59 ng), 1,2-di met hoxyethane (6 ni),

and wat €& was stirred under a nitrogen at m)sphere for 2 hours at

80C. This jﬁ t was cooled to roomtenperature, and ethyl acetate and
water wer & aﬁ\g The organic | ayer was separated, washed with water and
saturated sa , dried over anhydrous magnesi um sul fate, and then
filtered. After the filtrate was adsorbed to silica gel, it was purified by

silica gel q@ WmegBhpaRi@anaratioheqtaneLl) ef h&d—teﬁ@ﬁﬂtyl(@-eﬂwnﬂﬂpyhdhnZl 1
to ethyl acetate) to obtaln the title conpound (116 ng).

L T e
Pyr| d ntl‘%yiﬂaeﬁ%lc??y pyr ?l%ed (ﬁ %4t g)bHegcnbeesat il Manufacturing Example 1-1-4, and
triethylamine (0.086 ulL) was added phenyl isocyanate (2.8 mL) over a period of 5.5
hours and in four batches, at 50°C while stirring. Upon completion of the addition,
the reaction mixture was stirred for another 2 hours at 50°C. NH-silica gel was added
to the reaction solution and the solvent was concentrated under a reduced pressure.
10 The NH-silica gel thus obtained was purified by NH-silica gel chromatography
(heptane : ethyl acetate = 3 : 1). The solution thus obtained was concentrated under
a reduced pressure and purified by silica gel chromatography (heptane : ethyl acetate

=3 : 1, and then 2 : 1) to obtain the title compound (2.2 g) as an oily substance.
"H-NMR spectrum (DMSO-dg) & (ppm): 1.18 (18H, s), 4.07 (2H, s), 5.32 (2H,
15 s), 6.58 (1H, s), 6.83-6.86 (1H, m), 6.96-7.01 (1H, m), 7.29 (2H, d, J = 8.0 Hz), 7.40
(2H, d, J = 8.0 Hz), 7.58 (1H, dd, J = 4.8, 7.6 Hz), 7.69-7.74 (1H, m), 8.15-8.18 (1H,

m), 8.34 (1H, dd, J = 2.0, 7.6 Hz), 8.59 (1H, dd, J = 2.0, 5.2 Hz).

Manufacturing Example 1-6-1: Di-tert-butyl (3-(3-(4-((pyridin-2-
yloxy)methyl)benzyl)isoxazol-5-yl)pyridin-2-yljimide dicarbonate (Other Method 2 of

20 Manufacturing Example 1-4-2)
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N 10To a solution of tert-butyl alcohol (650 nL) and di-tert-butyl

carbonate (24 g) was added 2-am nopyridine (9.4 g) slowy. This m xture was

stirred for 24 hours at roomtenperature. This reaction solution was

concentrated under a reduced pressure, and the residue was purified by

silica gel chranatogr y (heptane : ethyl acetate = 1:1) to obtain the

title corrpoun x» I51H NVR spectrum (DVSO-d6) 8 (ppm: 1.47 (9H, s),
y, 7.70- 7.74 (1H, m), 7.77-7.80 (1H, m, 8.23-8.24 (1H,

N brs). Manufacturing Exanple 1-7-2:

xyearbonyl- 3- pyri di neboronic acid HO,OH CB N OTh A

t et rahyldrof urfan sol ution (400 nm.) of pyridin-2-yl-carbamic acid tert-butyl

20 ester™( described in Manufacturing Exanple 1-7-1 and NN,N , N -

t et r amet hy¥eg enedi am ne (25 g) was cooled to -70C, n-butyl lithium (78

m., 2.64M h}éplane solution) was then added dropw se over a period of 1

hour, which was stirred for 10 mnutes. This mxture was warned to a

L amper at ur o 4 R agh A e ey B U7 R | G EOG of BR AR E o

(58 9) 483 o cibal i Marisctuing Exampid 15-2, 2-(4-(2-nitro-ethyl)-benzyloxy)-

pyridine (2.9 g) described in Manufacturing Example 1-1-4, di-tert-butyl dicarbonate
5 (6.14 @), 4-dimethylaminopyridine (68.6 mg), and tetrahydrofuran (50 mL) were
stirred for 2 hours at room temperatufe. Silica gel was added to the reaction solution,
and the solvent was concentrated under a reduced pressure. The silica gel thus
obtained was purified by silica gel chromatography (heptane : ethyl acetate = 3 : 1,
then 1 : 1, and then 1 : 2) to obtain the title compound (2.1 g) as an oily substance.
10 TH-NMR spectrum (DMSO-dg) & (ppm): 1.18 (18H, s), 4.07 (2H, s), 5.32 (2H,
s), 6.58 (1H, s), 6.83-6.86 (1H, m), 6.96-7.01 (1H, m), 7.29 (2H, d, J = 8.0 Hz), 7.40
(2H, d, J = 8.0 Hz), 7.58 (1H, dd, J = 4.8, 7.6 Hz), 7.69-7.74 (1H, m), 8.15-8.18 (1H,
m), 8.34 (1H, dd, J = 2.0, 7.6 Hz), 8.59 (1H, dd, J = 2.0, 5.2 Hz).
The starting material, 4-methylen-2-oxo-4H-pyrido[2,3-d][1,3]oxazin-1-
16 éarboxylic acid tert-butyl ester, was synthesized by the following method.
Manufacturing Example 1-6-2: 4-Methylen-2-oxo-4H-pyrido[2,3-d]{1,3]oxazin-1-

carboxylic acid fert-butyl ester
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5 hour. This m xture was warnmed to 0C, and then a saturated ammoni um

chl ori de aqueous solution was added thereto. Ether was added to the yell ow
solid thus produced, which was stirred, and the solid was then coll ected by
filtration and washed with ether and water. This solid was dried under a
reduced pressufe, so as to obtain the title conpound (14 g). 101H NMR
spect rum (DVsQi{d6) 8 (ppm: 1.32-1.41 (9H, m, 6.80-6.84 (1H, nm), 7.95-8.13
(2H, m the Gther Method 3 of Reference Exanple 1, the starting
mat er i i odo-i soxazol - 3-yl net hyl ) - benzYl oxy) - pYri di ne, was

synt hestkzegd: t f ol | owi ng net hod.

15Manuf acNur i ntjExan®l el- 8- 1: 2- (4- (5- Tri - n- but yl st annyl - i soxazol - 3-yl net hyl )
- benzyl oxy) - pyridine O-N To a tetrahydrofuran solution (90 nL) of
tri-n-butyl tin (3 g), 2-(4-(2-nitroethyl)-benzyl oxy)-pyridine (4.9
g) describe nufacturing Exanple 1-1-4, and 4- 20

di met hyl am nopyT (116 ng) was added a tetrahydrofuran solution (30 nl)
of ditert-butyl 4icarbonate (7.3 g), which was stirred for 15 hours at room
tenperature. Ethyl acetate and water were added to this mxture. The

or gani ¢ | aydr(2nAmisepyridinedtyl)wilsarena 990 ) edi-tenidblyk dicathemage(7.88,9)dr i ed
over anhydrous magnesiumsulfate, and filtered. The filtrate was adsorbed

to sil mmh)ﬁamﬁbwmﬁneat(esfs adg)bytnetﬁwmur@el(mgsl wviln), camido et ateydageioyan

(hept ane : acetate = 4 : to obtain the title conmpound (5.3 Q).
1H-NVR ?@%ﬁ?l’.&%@@%g%rﬂh%@ at l%o%;té?n éra@tﬁ’é Siica §ePfad alidel bltha
5123 , 1.46-1.54 s), 5730 (2H, s), 6.40

Syl ol Mt i ol el e
Exarrpl S Ilca ggl thus obtglnc-:‘ldo\(/jvgslr?uc})ﬁae%lotl)y sili clarrgél ghl)oma?og%p%y(%egyane : eﬁwi
acetate = 2 : 1) to obtain the title compound (1.48 g) as an oily substance.
"H-NMR spectrum (DMSO-dg) & (ppm): 1.56 (9H, s), 5.01 (1H, d, J = 3.6 Hz),
545 (1H, d, J = 3.6 Hz), 7.28 (1H, dd, J = 4.8, 8.0 Hz), 8.25 (1H, dd, J = 1.6, 8.0 Hz),
10 8.36 (1H, dd, J = 1.6, 4.8 Hz).
Other Method 3 of Reference Example 1: 3-(3-(4-(Pyridin-2-yloxymethyl)-benzyl)-

isoxazol-5-yl)-pyridin-2-ylamine

A mixture of 2-(4-(5-iodo-isoxazol-3-ylmethyl)-benzyloxy)-pyridine (200 mg)

15 described in Manufacturing Example 1-8-2, 2-N-butoxycarbonyl-3-pyridineboronic
acid (134 mg) described in Manufacturing Example 1-7-2, sodium carbonate (82 mg),
tetrakis(triphenylphosphine) palladium (59 mg), 1,2-dimethoxyethane (6 mL), and

water (1 mL) was stirred under a nitrogen atmosphere for 2 hours at 80°C. This
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10To a tetrahydrofuran solution (15 nL) of

2-(4-(5-tri-n-butyl stannyl -i soxazol -3- yl net hyl)-benzyl oxy)-pyridine (5.1

g) described in Manufacturing Exanple 1-8-1 was added iodine (2.5 g) at OC.
This m xture was stirred at this tenperature for 20 mnutes. A 10% sodi um

t hi osuhdfiglife agiseobties @b tbbent ratury) and etiajleacatate atbecitérowets addedt ur e.

The organic | ayer was separate washed with saturated saline, dried 15
over aﬁ*mé‘i!frgé'ﬁl A¢! Qeﬁﬁllaft@d G“rvas@{é@ Wi‘i‘ﬁ‘ Qlaftéﬂ éﬁH §Qtur§i@8 sfa'llhé I @] vesr
concentrated, the residue was purified by silica gel colum

chr omat ogr aph hept an t.hyl 0 he
1t e BOsIRN TISRegR sulthe and R rRerod ” Afiet the e huad ARbASRAEC )
8 (Ppm:. 3.99 (2H, 31 (2H, 6. 684687

6. (97p%(yga(gﬁ,,| |t( Wjas p%)rlﬁgd (ogﬁligqy gejsc)ohgnp{fgror?a % t}ept %t%yptj‘xceq?afe
207.70-7.74 (1H, m, 8.16-8.17 (1H, : Anot her rrethodfor t he
marfuf astdir it g lexhtpethybacetaiel ¢ mb(mlymeﬂmie gompound (116 mg).

yl oxymet hyl ) - benzy1l) -i soxazol - 5-y1) - Pyri di n-2-yl am ne described in

Ref erence EXqep| stakting | Imateviabe NstutokgshrbohRed-pyrdinebéboaip| acidl] Syad hesi s
of tett-butyl (3-acetylpyridin-2-yl)carbamate A m xture of

1-(2-agi ARl 37 Bicb i ShindNRB#oge0 9. 368 mmol ), di-tert- butyl dicarbonate
(120 g%@@%}é %‘y %Ibterltgbut anol (200 nL) was stirred at 90C for 5 three

233;3 agﬁ’faﬁtcﬁ'ghga re gtég? ;S)Irpe s'g[rneﬁ\ ieérbﬁmbld&%%hﬁﬁ?%%gpgd\é\gz to the

resi due and the preC| pitated solid was filtered to obtain the title

corrpoun a yell ow solid. 1H NMR Spect rum ( CDCI 3)
S (pprr) (9H 64(3H $), 7.03(1H, dd, J=4.8, 8. 0Hz),
8. 16( 1H, 8. 63(1H, dd, J=2. 0, 4. 8Hz) ,

10 To a solution of fert-butyl alcohol (650 mL) and di-fert-butyl carbonate (24 g)
was added 2-aminopyridine (9.4 g) slowly. This mixture was stirred for 24 hours at
room temperature. This reaction solution was concentrated under a reduced
pressure, and the residue was purified by silica gel chromatography (heptane : ethyl
acetate = 1:1) to obtain the title compound (18 g).

15 "H-NMR spectrum (DMSO-dg) & (ppm): 1.47 (9H, s), 6.99-7.03 (1H, m), 7.70-
7.74 (1H, m), 7.77-7.80 (1H, m), 8.23-8.24 (1H, m), 9.72 (1H, brs).

Manufacturing Example 1-7-2: 2-N-butoxycarbonyl-3-pyridineboronic acid
HO

A tetrahydrofuran solution (400 mL) of pyridin-2-yl-carbamic acid fert-butyl
20 ester (16 g) described in_ Manufacturing Example 1-7-1 and N,N,N',N'-

tetramethylethylenediamine (25 g) was cooled to -70°C, n-butyl lithium (78 mL, 2.64M
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1010. 82(1H, brs). [Reference Exanple 3] Synthesis of ethyl

5-(2-am nopyridin-3-yl)isoxazol -3- carboxylate To a solution of tert-butyl
" (3-acetyl pyridin-2-yl)carbamate (600 ng, 2.29 15 mml) and di ethyl oxal ate
(669 ng, 4.58 nmmol) in toluene (5.0 nL) was added potassiumtert-butoxide

o sRRtRS AGRID o o P aion VEsr Ot o Cpla SPr LRUEY RRIC G T

for one hour, potassiumtert-butoxide (257 , 2,29 I s added t.hereto
and t hatirsad fori of miastes: i A PISIMOEHIS %Sh‘&ﬁ%?’ggﬁ g F%ﬂp%%@ﬂ%oﬁgmeﬁpu-ﬁ@ Iv‘(/er e
added 20 hydroxyl am ne hydrochloride (477 nmg, 6.87 mmol) and et hanol (10
n), wahehsu@mswiichrwasisfioed dore2 hours atieé terpperivie) Wae saliiien W#erg8® and
the solution was stirred overnight at roomtenperature. Water (30 nL) was
added th9E84E A0, By SRkaBgOGate EBgPWasantded dvophviset bysr apetiad ©f 1A t er
the organic layer was washed wi th saturated sodiumchloride water and dried

ov aphydr [ | ' 68 RAfoaleA - chldiRl
co enB?ﬁE‘eﬁ%gﬁg@gémvggsg I gfgg \E/)tgdé?% éle\l-lﬂE‘j?r?n?t %\f}tﬁrf or mam de (5 Crr1_), ©
triethyl am ne 2 was ,a er i i at
50C 5 BEneRTS, Sy Wer aﬁd%cggﬁ?fﬁ ‘? Bl 8¢ ddibdiR the gltécl)l%ﬁ%ﬂdt fhe
solution was extracted with ethyl acetate. After the o i Cl a

was hed prpducesht whighewas o%ﬁr[ﬁﬁ:cﬁ¥‘3 r Ges&géﬁ‘asaﬁlae'a r?@&cﬁggyaﬂlhﬁﬁsﬁ u%\@dS
magnesi um sul fate, the solvent was evaporated under a reduced ssure to

re
obt ai nwashetiwitke ethermneheatera 3Thig solid waswiied usdel a.redgagq Mr\ﬁﬁsgffeéor%%

T(CDCI3) S (ppm): 1.45(3H,t,J=7.2Hz), 4.49(2H, q,J=7.2Hz), 5.40(2H, brs),

6. 79( Lk d@taly e tifle Bbmpoud 414 B, $), 7. 81(1H, dd, J=2.0, 7. 6Hz),
8.21(1H,dd, J=2.0, 5. 2Hz) .
10 'H-NMR spectrum (DMSO-dg) & (ppm): 1.32-1.41 (9H, m), 6.80-6.84 (1H, m),
7.95-8.13 (2H, m).
in the Other Method 3 of Reference Example 1, the starting material, 2-(4-(5-
iodo-isoxazol-3-ylmethyl)-benzyloxy)-pyridine, was synthesized by the following
“method.

15 Manufacturing Example  1-8-1: 2-(4-(5-Tri-n-butyistannyl-isoxazol-3-yimethyl)-

benzyloxy)-pyridine

" o-N O Ny,
|
.

To a tetrahydrofuran solution (90 mL) of tri-n-butylethynyltin (3 g), 2-(4-(2-nitro-
ethyl)-benzyloxy)-pyridine (4.9 g) described in Manufacturing Example 1-1-4, and 4-

26 dimethylaminopyridine (116 mg) was added a tetrahydrofuran solution (30 mL) of di-
tert-butyl dicarbonate (7.3 g), which was stirred for 15 hours at room temperature.

Ethyl acetate and water were added to this mixture. The organic layer was separated,

washed with water and saturated saline, dried over anhydrous magnesium sulfate,
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[ Ref erence Exanple 41 Synthesis of

[ 5- (2-am nopyridin-3-yl)isoxazol - 3-yl ] met hanol OH NH2 15To a suspensi on of
et hyl 5-(2-am nopyri di n-3-ypi soxazol - 3-carboxylate (381 ng, 1.63 mmol) in
tetrahydrofuran (3.8 nL) and ethanol (3.8 nL) was added sodi um bor ohydri de

201 .89 C und ' : i St d d at
0C or S MR iy BBt ptosfoRl b SHtG, GhreRNFeR pifted piahica adt 00 @
toth ti i xt dded h hl, or | i, d .46 nl, 4.8 I
20 dr opaliae CHRIMAOOEP Y PPERea 1Bt oAt fhirlieeniain 8¢ tPednmetd: ot ur -
for 30 mnutes. Under the ice water bath cooling, after an agueous sol ution

of 5% Eo8igym bi car bonate was added dropwi se to adjust basic, the solution
was extracted with ethyl acetate. After the organic |ayer was dried over

anhydr ous w&gww?midmt(amsom%) sqpant 0vEs0 8Ba@bt, ahpdl. 0&det2 Hhlenticed
pressure. The residue was suspended I n tetrahydrofuran (1.4 nlL), to the

eapt | QbaTh XUt WA5 Addess QgHURDAIGIZH, 6ip ST (2, s)|. 640 il 5),B.88C,

which was wash eto down witH nethanol (1.4 nL). After stirring at

nour . SR 87 VARE Y, TaB7 g e seTas I &b, PRRT E (e

1N hydrochl oric _aci d[ngl. 63 nL, 1.63 mol) dropw se, which was stirred at 0C
for 10Mh Auke8- td{dH )roomterrperature for 30 m nutes. Under the ice water

bat h cooling, after adding 1N aqueous sodi um hydroxi de, dr opwi se t.q. adj ust
bas! . MATsSGLANG Gxane Ao 242 Aot e kOISt Be RO YRR, ¢

| ayer was dried over anhydrous 10 magnesi um sul fate, the sol vent was

evapor at e reduced pressure to obtain the title compound (258 ny)
as a pa /yIIo lid 1 H NWMR Spectrum (DVS0-4) S
(ppm) : 4. 56(2H, d, 35 54(1H,t,J=5. 6Hz), 6.27(2H, brs),

N
6. 72(1H,dd, J=4.8, 7. 6&)@0( 1H, %), 7.90(1H, dd,J=2.0,7.6Hz),
8.10( 1H, dd, J=2. 0, 4. 8Hz) . Ref erence Exanples 5 to 10 are other synthesis

met hods to Reference Exanples 3 and 4. ) .
10 To a tetrahydrofuran solution (15 mL) of 2-(4-(5-tri-n-butylstannyl-isoxazol-3-

ylimethyl)-benzyloxy)-pyridine (5.1 g) described in Manufacturing Example 1-8-1 was
added iodine (2.5 g) at 0°C. This mixture was stirred at this temperature for 20
minutes. A 10% sodium thiosulfate aqueous solution and ethyl acetate were added
to this mixture. The organic layer was separated, washed with saturated saline, dried
15  over anhydrous magnesium sulfate, and then filtered. The filtrate was concentrated,
and the residue was purified by silica gel column chromatography (heptane : ethyl
acetate = 10 : 1 to 4 ; 1) to obtain the title compound (2.4 g).
"H-NMR spectrum (DMSO-de) & (ppm): 3.99 (2H, s), 5.31 (2H, s), 6.66 (1H, s),
6.84-6.87 (1H, m), 6.97-7.00 (1H, m), 7.26 (2H, d, J = 8 Hz), 7.39 (2H, d, J = 8 Hz),
20 7.70-7.74 (1H, m), 8.16-8.17 (1H, m).
Another method for the manufacturing example of 3-(3-(4-(pyridin-2-
yloxymethyl)-benzyl)-isoxazol-5-yl)-pyridin-2-ylamine  described in Reference

Example 1 will now be described.
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[ Ref erence Exanple 5] Synthesis of N (3-acetylpyridin-2-yl)-2,2-

di met hyl pr opanam de z>eic,lr< N N 20To a m xture of

1- (2-am nopyridi n-3-yl ) et hanone (272 ng, 2 mmol), 4- dinethylam nopyridine
(24 mg, 0.2 mmol ), triethylamne (0.64 nL, 4.6 mml) and toluene (2 nL) was

ad_ded j val oyl hl ori - ' 9dm erature
whi ch er&n%épr '%Qle%ioﬁqtgég'mgtdzgtt%?é UW@(?%{W%%?E? 60Céffé(r)nr) five ,
hours. After formation of

2-tert-butyl -4-nmethyl -41-1-pyrido[2,3-d][1, 3loxazin-4-yl

=

" K

A mixture of 1-(2-aminopyridin-3-yl)ethanone (50 g, 368 mmol), di-fert-

butyldicarbonate (120 g, 552 mmol) and fert-butanol (200 mL) was stirred at 90°C for
5  three hours under a nitrogen atmosphere. After cooling, the solvent was evaporated

under a reduced pressure, n-heptane (500 mL) was added to the residue and the
precipitated solid was filtered to obtain the title compound (77 g) as a yellow solid.

T H-NMR Spectrum (CDCl;) 3 (ppm):1.54(9H,s), 2.64(3H,s),
7.03(1H,dd,J=4.8,8.0Hz), 8.16(1H,dd,J=2.0,8.0Hz), 8.63(1H,dd,J=2.0,4.8Hz),

10  10.82(1H,brs).

[Reference Example 3] Synthesis of ethy! 5-(2-aminopyridin-3-yl)isoxazol-3-

carboxylate

NN,

To a solution of tert-butyl (3-acetyl pyridin-2-yl)carbamate (600 mg, 2.29

15 mmol) and diethyl oxalate (669 mg, 4.58 mmol) in toluene (5.0 mL) was added
potassium tert-butoxide (514 mg, 4.58 mmol) at room temperature under a nitrogen
atmosphere, which was stirred for two hours. After addition of toluene (5.0 mL} and
stirring for one hour, potassium ferf-butoxide (257 mg, 2.29 mmol) was added thereto
and the solution was stirred for two hours. To the reaction mixture were added

20  hydroxylamine hydrochloride (477 mg, 6.87 mmol) and ethanol (10 mL}), which was
stirred for one hour, water (1.0 mL) was added thereto and the solution was stirred

overnight at room temperature. Water (30 mL) was added thereto and the solution
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pi val ate* was confirnmed, to the reaction m xture were added water (2 ni)
and 5N hydrochloric acid (0.8 nL), which was stirred at roomtenperature
for 30 mnutes. After the reaction m xture was separated, to the aqueous
| ayer was added 5N 5 aqueous sodi um hydroxide (1 nlL) and extracted with

t ol uen r )
br eot pRESETeE R §th U dFaRg; ARER I Ojant, gENGRT RIPESID St

1 H NWR t 1 3 . 1.3 H H :

7. To( 1PP QU NG Youes angokb Bue b inadnsing e, g soution wasg )
10 *2-tert-butyl-4-nethyl-4H ido[2,3-d][1,3 jn-4-yl pival ate 1H NVR
Spect r Qgrir"%@lété?- g hg?ﬁﬂ‘f;l?'?mtr@@p rr@%l‘,d;'g?, wgs gkg@@ﬂb%iﬁg%g\eg@mf%r?r}aam%@@_
(1H, dd, J=4. 8, 7. 6Hz), 7.71 (1H, dd, J=2.0,7.6Hz), 8.51 (1H, dd, J=2.0, 4. 8Hz) .
Ref er emdld, Hicdinyihesnd (192 Mganasadued theratheand theesdiotion was péfref i 8O°L5

Exanpl e 5. [Reference Exanple 6] Synthesis of

2- t®t t fhrsiy hodhs. pafiededating; Wik vidoadaedtiveretoe and the sollition waskextrazted
2-am nonicotinic acid (13.8 g, 100 mmol ), 4- dinethylam nopyridine (1.2 g,

10 ; ' ' : ; WHD lid
( 14(r)nm n@'m4§hk%%{£%nsﬂ§e({ggg cﬁ?@g?c@f&chl or ?3@5@“15%3' ﬁ%d(;y&;rcﬁubﬁ Odlr og\r/]\n'ese

at 0C, d after t D W I L el i stirred
over ni ﬁ[b” Wﬁtﬁﬁ]aﬂgr%%%a?\@( }%ﬁgq}“{?erﬂggﬁ%ﬁ?@néuﬁnﬁx SP%%@HB gd wat er,
extracted with toluene, and the organic Jayer. was washe iL,t h water and

oAt ur aEUAPSIIPHNERT B EsSUTE PbtaaNE S omPau e @ipatalSe R
anhydrous magnesium sulfate and filtered, the solvent was evaporated under
a redusddtepsalissure. To the residue was added n-heptane, which was suspended

and stirred at 0C, which was filtered to obtain the title conpound (16.6
g) 40 TH-NMR Spectrum (CDCl3) 5 (ppm):1.45(3H,t,J=7.2Hz), 4.49(2H,q,J=7.2Hz),

5.40(2H,brs), 6.79(1H,dd,J=5.2,7.6Hz), 6.91(1H,s), 7.81(1H,dd,J=2.0,7.6Hz),
8.21(1H,dd,J=2.0,5.2Hz).
[Reference Example 4] Synthesis of [5-(2-aminopyridin-3-yl)isoxazol-3-yljmethanol

OH

A\
B

C

®

N7 TNH,

15 To a suspension of ethy! 5-(2-aminopyridin-3-yl)isoxazol-3-carboxylate (381
mg, 1.63 mmol) in tetrahydrofuran (3.8 mlL) and ethanol (3.8 mL) was added sodium
borohydride (201 mg, 4.89 mmol) at 0°C under a nitrogen atmosphere, which was
stirred at 0°C for one hour and at 20°C for 21 hours. Under an ice water bath cooling,
to the reaction mixture was added 2N hydrochloric acid (2.46 mL, 4.8 mmol)

20 dropwise, which was stirred at 0°C for 10 minutes and at room temperature for 30
minutes. Under the ice water bath cooling, after an aqueous solution of 5% sodium

bicarbonate was added dropwise to adjust basic, the solution was extracted with

ethyl acetate. After the organic layer was dried over anhydrous magnesium sulfate,
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1H NVR Spectrum (CDCI 3) 8 (ppm):1.45(9H,$), 7.48(1H dd, J=4.8, 8.0Hz),
58.52(1H,dd, J=2.0,7.6Hz), 8.97 (1H,dd ,J=2.0,4.8Hz). [Reference Exanple 71
Synt hesis of N-(3-acetyl pyridin-2-yl)-2,2- dinnethyl propanamide 0 To a

m xture of 2-tert-butyl-4H pyrido[2,3-d][1, 3] oxazi n-4-one (10 2 g, 50 10

rmol ) grgbd §r%ﬁ?\n¥9 %P‘ér%'fbcgggdé'ﬂ-é r%@ﬁ:r;eg;tﬁ@gsr%t THb EBEANESiasBpaRHEE (0. 97M

tetrah uran solu dropw se at -78C, after the

dropw se i S t|r ninut es.

To thelt ‘% Hf%& r%m\k E’&‘&J&ﬁc 0'%51[' a%“é’&%%‘&%@&"éﬁ‘ f&tgf%@%gp‘%ammni um
chloride and water, which was extracted with ethyl t at [j t he organic
| ayer @8 nMgashed mineh ahA°Gswhishewas washed thafels d%‘Hﬂﬂ‘H’iiUﬁ?m ot L ug Miphe

sol vent was evaporated under a reduced pressure and the precipitated solid
was fi |Aferetiring aloantenigsmaiurk docomp band tii® selugipn was stirred at 60°C for 1H NVR
Spectrum (CDCI 3) 3 (ppm):1.33(9H, %), 2.64(3H, %), 7.10(1H dd, J=4.8, 8.0Hz),

8. 13 ( 1yathol2. Ondeph ice Walh(Heth ddolis 16 tHe Rkdctionfix{uRe easeadedEXNNp| e 81
Synt hesi s of ethyl 5424(2, 2-

di et DA W%W(H‘WL' 'dﬁ-@mqga@agﬁ%o et A/AHedI A 0°C for 10 TO 2

m xture acet'yl” pyridin- met yI propanam de (8.08 g, 36.7

I | at 10 0] dded
B?I?a?ss.rwnrﬁee%?m@af Bratereeils fof 30 iRl Giedbitine %%rﬂ";%s ed at
-25C for. 5 one hour The re ct re wa dd t whi ch
was st iafiee@daing zbﬁrﬂqusﬁgérsa o v@mﬁ@fwsg%% @H%%&Eeéeﬁﬁoat I,Cand
t he obt ai ned aqueous | ayer was further washed with toluene (36 nL). To the
sol ut i extraetasl witt ethys Rchtade o Affles the owgsinic layar wes diied aupl eoRYHRvSne

hydrochl oride (5.10 g, 73.4 nmol), which was stirred at roomtenperature
f ono30 magnésiam Sidfatd|ehe sabiend wasi evapomtedsinder a reduced pressure to obtain

the title compound (258 mg) as a pale yellow solid.

"H-NMR Spectrum (DMSO-ds ) & (ppm):4.56(2H,d,J=5.6Hz),
5.54(1H,t,J=5.6Hz), 6.27(2H,brs), 6.72(1H,dd,J=4.8,7.6Hz), 6.90(1H,s),
7.90(1H,dd,J=2.0,7.6Hz), 8.10(1H,dd,J=2.0,4.8Hz).

15 Reference Examples 5 to 10 are other synthesis methods to Reference
Examples 3 and 4.
[Reference Example 5] Synthesis of N-(3-acetylpyridin-2-y1)-2,2-

dimethylpropanamide

[o]

o
Co — OO0 — OO
N TNH, NN)W< N NH
o)\ﬁ

20 To a mixture of 1-(2-aminopyridin-3-yl)ethanone (272 mg, 2 mmol}, 4-
dimethylaminopyridine (24 mg, 0.2 mmol), triethylamine (0.64 mL, 4.6 mmol) and
toluene (2 mL) was added pivaloy! chloride (0.52 mL, 4.2 mmol) dropwise at room

temperature, which was stirred at room temperature for one hour and at 60°C for five
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10 added 5N aqueous sodi um hydroxide (14 nmL), which was extracted with

tol uene, the solvent was evaporated under a reduced pressure. To the

obt ai ned resi due were added ethanol (35 nL) and triethylamne (5 nL), which
was stirred at 80C to 85C for six hours. To the reaction m xture was added

{1 te D8t Bat of S2gI AR BT AR IR SROBRIA Tol, 5
é %E ?Hi"%iﬁtgi‘ﬁgg %F‘Bﬁq’—‘%d ' Z‘@ Jf%é % %—&eﬁ’a "5'5@6% %%%@%@?é&%ﬁnd[ %f erence

Exanpl e 9] Synthesis of N-{343-(hydroxynethypi soxazol - 5-yl I){{_i di n- 2-
y1} - 2, hydioekiavig anid fa84m-Haviich was stirredy raow tefmpesatyre 8:{!" thﬂD inutes.
5-{2-[(2, 2-di et hyl pr opanoyDam no] Pyri di n- 3-yl | i soxazol 3-carboxyl ate (111
g, 350Aftekbe reddianchix{uié Ovad epardtadeto tieyanusgausday¢389s atjietdadN added
sodi um borohydride (13.2 g, 350 nmol) at room tenperature, which was

stigr e@qakboli® 8BHUATRRdRddee(1f rﬂL? Gnd extractefovitinlue@ast The solvehtiwaswer e added
water 5 (350 nlL) and 5N hydrochloric acid (90 nL), which was stirred at

¢ . . - _

ndded PRBPSRE Brdst o Fu s R o S s el e

and tetrahydrofuran t he organic | ayer was washed with water and
it padiag

satura ESGPIRCHR ter. The solvent was evaporated under a reduced

pressure to.,obtain the title conpound (83,8 109) el l ow solid,
partial ly com-BMRAnestiym Epl'[)gls)@-%ﬁ"ﬁbb%?gﬂ' g@a%%@%azol -3- yl]nethanol .

H NVR Spectrum (DVSO-d6) 8 (ppm:1.20(9H, %), 4.52(2H,d, J=6.0Hz),
5. 53( 1H, 101H6ddd=#,8, 8.0z}, 1841 $) 1 H, dd 442104/ &diz) =464 ( B1.0d2)=2.0,4.8Hz).
8.19( 1H, dd, J=5. 6, 7. 6Hz), 8.53(1H, dd, J=2.0,4.8Hz), 9.89(1H, brs).
10
"2-tert-butyl-4-methyl-4H-pyrido[2,3-d][1,3]oxazin-4-y! pivalate
H-NMR Spectrum (CDCls) & (ppm):1.09 (9H,s), 1.32 (9H,s), 2.05 (3H,s), 7.14
(1H.,dd,J=4.8,7.6Hz), 7.71 (1H,dd,J=2.0,7.6Hz), 8.51 (1H,dd,J=2.0,4.8Hz).
Reference Examples 6 to 7 are other synthesis methods to Reference

15 Example 5.

[Reference Example 6] Synthesis of 2-tert-butyl-4H-pyrido[2,3-d][1,3]oxazin-4-one

To a mixture of 2-aminonicotinic acid (13.8 g, 100 mmol), 4-
dimethylaminopyridine (1.2 g, 10 mmol), triethylamine (55.8 mL, 400 mmol) and N-
20 methylpyrrolidone (140 mL, 42 mmol) was added pivaloyl chloride (24.1 g, 200 mmol)
dropwise at 0°C, and after the drop wise addition was finished, which was stirred
overnight at room temperature. To the reaction mixture was added water, extracted
with toluene, and the organic layer was washed with water and saturated sodium

chloride water. After the solution was dried over anhydrous magnesium sulfate and
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15[ Ref erence Exanpl e 10] Synthesis of

[ 5- (2-am nopyri di n- 3-yDi soxazol - 3-yl ] met hanol OH 0 NH2 To a m xture
of N-{343-(hydroxynet hypi soxazol -5-yl ] pyridin-2-yl}-2,2 dinethyl propanan de
(82.8 g) obtained in Reference Exanple 9 and net hanol (350 nL) was added 5N

agueo i I r e, i DeWass stirred
Sy Al W R SE el al e o e sues ToRossatos o

reaction m xture was added acetic acid

(100 nL), ,and th recipitated soli s, L i itle
Compouftiip 2-beigaRe Rl s SetmoRe 8! i RTINS e )
(ppm : 4.54(2H,$), 5.57(1H, br%), 6.25(2H, brs), 6.71(1H, dd, J=4. 8, 8. 0Hz),
6. 90( 10bfa®) thertite campaund £16.6 9. 6Hz), 8. 09( 1H, dd, J=1. 6, 4. 8Hz) .

Ref erence Exanples 11 to 13 are other synthesis nethods to Reference
Exanpl es 5 f 6l-N0R SpRefremet@aCEy) anpbe) 1145@hehd«48 1bdd,J=4.8,8.0Hz),
N-(3-acetyl pyridin-2-yl)-2,2- dimethyl propanam de After

1- (2- agi sTAW, ddila2 3,3 6He}, [eaniel, 4d40-0.0k¢.8H294 nol) was added to a 1500L
react or, which was washed thereto down with tol uene (approxi mtely 15 kg).

10 The fkdged opNL sl a9 kg of toluene in
total, T%?%fé @‘5‘? Egh‘i’"?ﬁeé (ES. 1 kaJNICSSaI\ﬂééVWb%S adglzd thereto. Triethyl am ne

23.8 k . 8M added thereto dropw se at an internal tenperature of
Soc o SroatvilfblbrdRte P P
’ o]

30C or ol uti on

®
N N
s
To a mixture of 2-tert-butyl-4H-pyrido[2,3-d][1,3Joxazin-4-one (10.2 g, 50

10  mmol) and tetrahydrofuran (50 mL) was added methyl magnesium bromide (0.97M
tetrahydrofuran solution, 100 mL, 87 mmol) dropwise at -78°C, after the dropwise
addition was finished, which was stirred at -78°C for 30 minutes. To the reaction
mixture were added a saturated aqueous solution of ammonium chloride and water,
which was extracted with ethy] acetate, and the organic layer was washed with an

15  aqueous solution of ammonium chloride. The solvent was evaporated under a
reduced pressure and the precipitated solid was filtered to obtain the title compound
(9.19).

' H-NMR Spectrum (CDCl) & (ppm):1.33(9H,s), 2.64(3H,s),

7.10(1H,dd,J=4.8,8.0Hz), 8.17(1H,dd,J=2.0,7 .6Hz), 8.64(1H,dd,J=2.0,4.8Hz).

20 [Reference Example 8] Synthesis of ethyl 5-{2-[(2,2-

dimethylpropanoyl)amino]pyridin-3-yl}isoxazol-3-carboxylate
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was stirred at an internal tenperature of from20 to 30C for one hour or

| onger. After triethylamne (23.8 kg, 0.8M M was agai n added dropw se at
an internal 15 tenperature of 30C or lower, the solution was stirred at an
internal tenperature of from20 to 30C for two hours or longer, it was
confirmed by HRPEC that the reaction had ended. Under a brine cooling,
wat er (100 Was added dropwi se at an internal tenperature of 30C or |ower,
t hen, ?\?drochl oric acid (49.0 kg, 1.6M M was 20 added thereto dropw se
at an tenperature of 30C or lower. After the reaction solution was

stirredn five mnutes, the solution was left standing still for 15

m nut es d?\‘@nger and |l ower |ayer (a) was separated into a poly container.

After water'(100L) was added thereto and the solution was stirred for five

m nut es, th sol utlo ndi n N or 15 e | onger .

Af t er Iower P /Xt ;(lr(e)o &}]Q 5%‘@/3’@'6}&*‘9 WMPB?&%’B%@@%B | ayer

(d) was renoved, |ower Ia er g) I)and | ower er (54 vvere retur d into the
®

1500L 3@Fomorol), dietbyl Qxaaéatar(m o?3+4gm‘ét|}ﬁm added
thereto, then, after an aqueous solution of 48.7% sodi um5 hydroxi de (43.4

kg, 1. §Md¥bidna$emddaﬂidh 28 ge72a14 mmalnaei258C, whighewas etiredat 3LCCofor | ower
and the solution was stirred for five mnutes, it was confirned with a UN V

tes paRe 'hohhafrhé rehttfin dQuleONas aldébéé lwa‘t@S(?fZ @) Swiioh JvasAftiresd ieiooen | ef t
standing still for 15 mnutes or |longer, |lower |ayer (e) and upper Iayer

Fehct ol ERRRIRE RS fot a &“ﬂ%ﬁdi&? R e e oS IR i on
I nut e rt%%éw%‘séﬁqﬁ“w ERneydP i) Lo % SArOF Wore SERRUAM St e "
oot at byADERIArE aGiAE AT ENCHEEOD) ARG HUTS6h P EB st F rdofor five
m nutes, the solution was left standing still for 15 m nutes or |onger.
After minchvivag stiowdratiragertefiperatuse frpid minytes. (Tp)tharﬁaadmbmm’twg?ewase h) were

returned into the 1500L reactor and whi ch was washed thereto down with

ety adgtaBN bapesexsodiuel widrokige.(14 mL), Whichowgarixtrabtegewith taluemedhent o
t he 1500L reactor was concentrated under a reduced pressure (50C hot

vat er) soRRft MRRRRBpLAtaNINARS a%b@@@@ﬂﬁﬁes%@r@t Tbhie pbiditedfediduewehen t he
concentrate reached approxi mately 200 The concentrate was 20 renoved into

o2 CoRARIIoA L AR O LA el athote st vere

(17 kg e renoved concentrate was

pl aced_ in a, ,300L ctor and washed t her, kg). The
concent?ag¥ “%Esfr&??]ﬁ%m%cgﬁ’@én Lﬁ?é’&aﬁlﬂa%gggfgg%@éeg{bpér %IS S"?‘ g t% 0C hot
wat er), and when the anmpunt of distillation from Eeqo ndenser decreased,
the remseeipiigtedsoligmastliered tM?t%PéIE%Htl?ﬁOFWé’U:?éd ctor and which was
washed thereto down with

15 "H-NMR Spectrum (DMSO-d6) & (ppm):1.19(9H,s), 1.32(3H,t), 4.37(4H,q),

7.12(1H,s), 7.46(1H,dd,J=4.8,8.0Hz), 8.25(1H,dd,J=2.0,8.0Hz),
8.58(1H,dd,J=2.0,4.8Hz), 10.03(1H,s).

[Reference Example 9] Synthesis of N-{3-[3-(hydroxymethyl)isoxazol-5-yl}pyridin-2-
yl}-2,2 dimethylpropanamide

OH

20
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toluene (9 kg). Concentration under a reduced pressure was restarted (50C
to 70C hot water). At the point of tinme when there was al nost no
distillation, water cooling was started and toluene (52 kg) was added
thereto at an internal tenperature of 50C or | ower. Concentration under a

reduced preggut G ik brethgl SQ%@@-dﬁrﬁeﬁ%rﬁpQ%yl%ﬁiﬁb}pyri@@ﬂ@@[}tsroaé't@ln was
p trnme n I

stopped at the point o distil'lati on was no | onger observed at an
externgl t rat ure of,30C I OMPa or
gr eat e%,‘ C%{ﬁggﬁ?%aﬂéﬁ Qmﬁgﬁﬁig?ﬁggﬁ' 3%?)1%;:% ﬁgh?ﬁt’rﬁ)'{uerrﬁﬁé@@gﬂ? erature
he. camaseddes FEHBTUEOPAISRE U2 SoabdTEED SiaoFHE et MR ot
wi th ethanol (13 kg). After the renoved sol ution was added into the 1500L

r eact omsfirnetliatfoomstempehatyre frrrehourgowre thiet gastion Ruxture wekg pdeed ¥@ieh n an

et hanol solution of the title conpound (containing 69.4 kg of the target

congoungso yhlel std 3R hyd¥dchloric acid (96IRAIC, et waestirred @t uoom t¥vperatoke Pro C18
(5 I'sm 150 x 4.6mi . D., YMC), 15 nobile phase: acetonitrile / water /

| iittes, i hefdRef ®x
armont 46 39 e oR0Reolibdivin aRARIE (#Un) hidsddded thefdtof teence

di met hyl pr.opang 1 L di s 3=yl ki ~Cal a
i 1 og SE WeY SalfeORHaYi) H ik of CF] Sl R IRPANELRrag BRFRE B,
et hanol sol ution of N-(3-acetyl ridin-2-yl)-2,2-di . i de (294
mol , asyOANiSdayeawvas W@ggﬁal"\’i Wa{%@”grsﬁ}V@x%a §?@'H%@S&€%b§ﬁ$ﬁ (Ihige 1500L
reactor. Brine circulation was started and a pre- ci%;ged, et hanol soeggté on of
22% potsedeintiwascevaporatedoxndes 3 reducsddpressuresioy ataifbe ddgsenp :
- thereto at an internal tenperature of 10C or lower. After stirring at an

i nter nag) deayetiow sotid opartiatyrcertatonated wity [BE-aminemsidi-3tybirgxazor$- was
confirnmed by HPLC that the reaction had ended. Next, hydroxyl am ne

hydr ochlipréthan6r0. 8 kg, 2.0MM was added thereto at an 5internal
tenperature of 10C or lower, and the solution was stirred at an internal

"H-NMR Spectrum (DMSO-dg ) & (ppm):1.20(9H,s), 4.52(2H,d,J=6.0Hz),
5.53(1H,t,J=6.0Hz), 6.70(1H,s), 7.44(1H,dd,J=4.8,8.0Hz), 8.19(1H,dd,J=5.6,7.6Hz),
8.53(1H,dd,J=2.0,4.8Hz), 9.89(1H brs).

15 [Reference Example 10] Synthesis of [5-(2-aminopyridin-3-yl)isoxazol-3-yljmethanol

OH

A\
B

o}

S
N NH,
To a mixture of N-{3-[3-(hydroxymethyl)isoxazol-5-yl]pyridin-2-yi}-2,2
dimethylpropanamide (82.8 g) obtained in Reference Example 8 and methanol (350
mL) was added 5N aqueous sodium hydroxide (350 mL) at room temperaiure, which
20 was stirred at 57 to 60°C for 14 hours. To the reaction mixture was added acetic acid
(100 mL) and the precipitated solid was filtered to obtain the title compound (42.2 g)

as a grayish white solid.

! H-NMR Spectrum (DMSO-de) & (ppm):4.54(2H,s), 5.57(1H,brs), 6.25(2H,brs),
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tenperature of 10C or |ower for one hour or |onger. Next, prepared and
cool ed beforehand, hydrous ethanol (ethanol (15.3 kg)/water (5.2 kg)) was
added dropwi se thereto at an internal tenperature of 20C or |ower while
wat ching for heating, and water (582L) was added dropw se at an internal

t enper 8t {ii{éHgid, 38€&8at. OHghd 90(Mblswi, ¥ HI(MY . dbJ:bB, Adldal. (28C) circul ati on,
ethyl 4-{2-[(2, 2-

di met h@lGg(dbladdhy+) & .8Blkpyri di n- 3- y1} - 2- (hydr oxyi m no) - 4- oxobut anoat e
(approximately 10 g) was added thereto at an internal tenperature of from
20 to 30C. Mdferencet:idmpiBs 1MNe 1 8@ thbrsyMAess nié@hbds Yo Refdrelice t he
suspention was stirred overnight at an internal tenperature of from15 to
25C. A iiL.Ang by HPLC 15 that the reaction had ended, and an
aqueoug&gmﬂglgngr*&omfo%& 7% sodi um hydr oxi de was added dropw se thereto at an
intern enperature of from110. to. 25C until a.. the solution was from
6. 5% t@kq{e@%&q xqmple igegﬁymhﬁsﬂ%?f éf(gque&.ﬂpgﬂd'g"?“ﬁ&tzél nal tenperature of
from10 to 20C for three hours or longer, solid-liquid separation was

carri edirpathviropaRaeiia ri f uge divided into six tinmes. At each
centrifugation, after 20 washing the cake with hydrous ethanol (ethanol

(2.4 ko) ter (12 kg)) prepared beforehand, the cake was washed wi th water
unti | qg%f?)r of the wash was col orl ess transparent (approximtely 200L).
After centwifugal separation was continued further for 30 mnutes or

| onger, wet solid was renoved into a poly bag. Next, in a shelf

dryer, under! 45 to 50C hot water circulation, the wet solid was dried under

a 25reduced pressure to obtain a solid (71.52 I((ig Next, the solid

obt ai ned abdVer(t7Z-amingpyrigis3adietanane 400 kadl94 ewbiwas addedht®Red t hereto
down with ethanol (approximately 7 kg). Then, ethanol was added up to 226
kg i n ti&0&L readtor rnwieichywasmvashé® thefetogdoviiviaih tebenedapgdraxdireatsip 15Hg). wat er
(75C) circulation was started, the solution was stirred at an internal

t enper Jhehe after ollidranwal ddded2ati fHerd vds034Bkh of tsiuemdih ictalVgivagnfi rned by

HPLC that the reaction
- chloride (53.1 kg, 1.5M/M) was added thereto. Triethylamine (23.8 kg, 0.8M/M) was
added thereto dropwise at an internal temperature of 30°C or lower and the solutién
was stirred at an internal temperature of from 20 to 30°C for one hour or longer.
After triethylamine (23.8 kg, 0.8M/M) was again added dropwise at an internal
15 temperature of 30°C or lower, the solution was stirred at an internal temperature of
from 20 to 30°C for two hours or longer, it was confirmed by HPLC that the reaction
had ended.
Under a brine cooling, water (100L) was added dropwise at an internal
temperature of 30°C or lower, then, 35% hydrochloric acid (49.0 kg, 1.6M/M) was
20 added thereto dropwise at an internal temperature of 30°C or lower. After the
reaction solution was stirred for five minutes, the solution was left standing still for 15

minutes or longer and lower layer (a) was separated into a poly container. After

water (100L) was added thereto and the solution was stirred for five minutes, the
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had ended. Next, n-heptane (488.7 kg) was added dropw se thereto at an
internal tenperature of from55 to 75C. Thereafter, ethyl 5421(2,2-

di et hyl pr opanoypam no] Pyri di n- 3-yl } i soxazol - 3- car boxyl ate (approximately 5
g) was added thereto at an internal tenperature of from50 to 53C, and it

was cop "‘J['Hﬁg‘f Ieﬁis?a@d h% E@ﬂ;r @hmdtg BF RfigRl [ A& doer Riyet (¢)aUaR!

t enperature rom ter tthe tenperature of hot vvater was

i nerasaiaf il o LBl b LT BT T LT 1
I erna enperature
the sulpardawer Wég"peﬁ? Ir%té'ﬂlﬁijomrh@%ﬁ@ﬁ%%ﬁ?@é&ﬁ@drﬁ?rﬁﬁmgg %R?ar atus,

15hept ane / ethanol (n-heptane (70 kg) / ethanol (10 kg)), followed by
n- hept anetat@ 28 kg) was eddeld ymei@tmdben,aﬂfter@in agequs sqltutrcug@fn48 6o 3eliimut es
or | onger subsequent, a wet solid was renoved to a SUS container. In a

shed f dryRIxide (3.4 45, | BNYRT Wa avaéetrapviisel b bhanterrdidemperatold of 3@2€ dri ed
under a'reduced pressure to obtain the title conpound (54.55 kg; vyield:

58. 6%
237y SR ARGl TWERMRe] Tor fud BRfites, (Neddohliméd MRS oryy

e b bt B d By kSl rom %&9‘@@'“‘%@*‘2@52@5{%& trile

/ water / ammonium acet at e=30 7
[ Ref er oo E}ggﬁ%g@rigqge%yﬁwﬁgaéerc{g?an& upper %Cy)re/r '«C}\re/réL e%% s/epargted and

[ 5- (2-am nopyri di n- 3- ypi soxazol - %/I | met ha
lower layer (e) was returned into the 1500L reactor After ethyl acetate (144 kg) was

10 added thereto and the solution was stirred for five minutes, the solution was left
standing still for 15 minutes or longer and lower layer (g) and upper layer (h) were
each separated. After lower layer (g) was returned into the 1500L reactor, ethyl
acetate (144 kg) was added thereto and the solution was stirred for five minutes, the
solution was left standing still for 15 minutes or longer. After removing lower layer (i),

15  upper layer (f) and upper layer (h) were returned into the 1500L reactor and which
was washed thereto down with ethyl acetate (approximately15 kg).

The organic layer returned into the 1500L reactor was concentrated under a
reauced pressure (50°C hot water), and concentration was stopped once at the point
of time when the concentrate reached approximately 200L. The concentrate was

20 removed into SUS containers and the inside of the reactor was washed out with
toluene (17 kg). Approximately half of the amount of the removed concentrate was
placed in a 300L reactor and washed thereto down with toluene (9 kg). The
concentrate was further concentrated under a reduced pressure (50°C hot water),
and when the amount of distillation from the condenser decreased, the remaining

25 concentrate was placed in the 300L. reactor and which was washed thereto down with
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OH NH2 Under a nitrogen gas stream et hyl

5-{2-[ (2, 2-di net hyl propanoyDam nol Pyri di n- 3-yl }i soxazol - 3-car boxyl ate
(54.5 kg, 172 nol) was added to a 1500L reactor and 5 washed thereto down
wi th nethanol (4.9 kg). Then, nethanol was added thereto until there was
108 ko | chiedritationalfdiet bl ehYé @ BreRutBwas kestaRedNEMC Y@ 30aTIded
consegtl?tq)ﬁj?/e ?@?t%?ﬁtﬁ%t vva'?er (600 ci rc!?lr ation was starteh(g,

t he sol ution

onger POGHR] AEeCRAPT R urhE TREBNHT R siBE R st KoL IR D
ded WRBAUEAPNEONADR (VARS] BABAZEHBeRO 3ben BTSI TG PERE g t o

brine cooling, under a nitrogen gas stream at an internal tenperature of
f r om 0502C D0 GwendT oncaydrasiondirides a(redused gressudmes raplarteddsl te88/et o,
split over 5 hours or longer. After addition of sodium borohydride was

fi rg shagt wiatsr)j Bokeénivatiorswias cteypedoatctbé goimttod timSwheo djstiiatienvasiren, and
the solution was stirred overnight at an internal tenperature of fromO to

por | ' ° ficsbResharelRGel sfadi um
%ﬁd&g dgbﬁ,&ve@% argéxzt%fhdi RérApBetuleCHiEI el e abdlcapleskare

bor oh 30 kg, O. M was added thereto, split over one hour or

| onger " ﬁ@- I Hebéto! e gnperature was
heat edouo-;gtﬁ\épg(ragﬁi%@f’o %ﬁg\ﬁ/gir(%ﬁh@gﬁ%%@édotr I orcl)ga{eitrafﬁrlgﬁ:’l n%urt her, the
stirring was car(rég ed ;78] om%;/erni ght at an internal tenperature of from 20
to 30cCtermpefatere ehfforg AP to ‘he reaction was progressing was checked by

HPLC, and since the reaction al nost did not progress ‘tnge sol ution was
cool ed agai Mndel asmitipgan BENesHirrdthe athgaookepluliesige NELALVAE - added at an

internal tenperature of fromO to 10C. After stirring at an internal
t etPer atmogedfintbrao8US cantaberfand theecarowas srashedguit withrihpaeldds keas
swtched to cold water circulation and heated up to an internal tenperature

of fromkh the réMEveN ebiutivh Wintadded intotigel 500K tewctort whidhneat evastieed hour or
longer, it was confirmed by HPLC (Condition 1) that the reaction had ended,
and t hep SRkYHLARA WHBS eBinbl [£Ik@MUB dHtERtan ethanol solution of the title compound
(containing 69.4 kg of the target compound,; yield: 107.3%).
HPLC conditions: column: YMC-Pack Pro C18 (5 pm, 150 x 4.6mmi.D., YMC),
15  mobile phase: acetonitrile / water / ammonium acetate = 300/ 700/ 1 to 900/ 100 /1
(viviw).
[Reference Example 12] Synthesis of ethyl 5-{2-{(2,2-

dimethylpropanoyl)amino]pyridin-3-yl}isoxazoi-3-carboxylate

20 Under a nitrogen gas stream, diethyl oxalate (64.4 kg, 1.5M/M) was added to
the ethanol solution of N-(3-acetyl pyridin-2-yl)-2,2-dimethyipropanamide (294 mol,
assuming that the yield of the previous step was 100%} in the 1500L reactor. Brine

circulation was started and a pre-cooled ethanol solution of 22% potassium fert-
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The next day, after an aqueous sol ution of 48. 7% sodi um hydroxide (71 kg,
5M M was added dropwi se thereto at an internal tenperature of 50C or

| ower, in continuation, water (133L) was added dropw se thereto at an
internal tenperature of 50C or |ower. Hot water (50 to 80C) circulation was
starteg, 21914 k§1 NA5RMIWabGddéidedroplvidesifippstatal id ifferhalaghip@ratard0C f or
20 hou[r;gm%i&%e{)nger,é’lt was 2onfi r med byﬁHPLC (Condition 2) that the
reactio

ended. . Next. U [ o was
ndded o 400 o€ e sir S PRRnRD S b FsneRr st ABLFES o0,
[ 5- (2-am nopyridi n- 3-yDi soxazol - 3-vyl t.hapol was.added thereto at an
i nter nH'!'n@t@ﬁﬂr‘%gﬁre'tmasﬁwmgdwﬂég& tgﬁgt%ﬁrrgépfb‘?q ggﬁ?gnggﬁ 15 solid was
confirmed, water (218L) was added dropw se thereto, then, under a brine
cool i ng, 35¥ehxydysietmydamineaeydiochiodg ¢40 R, 2dMdMuwaprfded threte 8t 3R an
internal tenperature of from15 to 30C, and which was washed there to down
Wi th waitemal BmperittiierofstdeCromowat, ami thetsolutin wasptired at andfitefmalm 15 t o
30C for five mnutes or longer, it was confirned that a pH of the reaction

sol uti atlifeOsR ﬂ3°@,|00rt iBwer & oMe ﬁo@%ﬁoﬁé‘éﬁ%éﬂégﬁmréd‘ﬁné @bdlddon was

stirred at an internal tenperature of from1l5 to C for one hour or

| onger h i , i L i

erpl oyt snand WAHES HsB R bR A FRE SRR BB Lo, ¢\ o
7.00.to 8.00, and the solution | aft standi still avernight. t he
next daereln BbaN GEHTA FIMBRACIPAT S E Srdanr MOTCNEREnpe i agpi and”
distillation fromthe condenser 25 was confirmed, hot water (40C)

ci r cul ataten(5824) tasradied diopwise atan siienad tarapeiaiige S0 E IOWE  hour or

| onger under the conditions of hot water (35 to 45C), 68cm Hg or greater

| evel Ewitchihg ehotwaten(28°CyrurcBoor etiiyhAdR-[(HRer nal tenperature. The
reduced pressure was rel eased under a nitrogen and the solid attached to

t he regfhathyislobaneg)ammbisiridiesgigd(byavokiinviab p4-dxapptamoateat el y 20L) . The
solution was stirred 5 at an internal tenperature of from 15 to 30C for

Lr ee. a5 ol 96 ) A0 ARed bt AU ARkl bRY A6 8hron(30 (g0t

day, nterna erature was confirnme ewtﬁln a range of from 15
to 25C, .t he slurr al ut . j =L g ; i b entrifuge,
divi qeddist ‘%%"'E{’ég@?.Pr%\?'%%@%@%‘ﬂ“ﬁf'é‘é%&’ g1nes gl?ﬂseé}g@ﬂiwdéév\ghsﬁev\&/as hed with

wat er (approxi mately 200L), after draining, .centrjfugal .separatignwas
carri edDV&E'ﬂlgmbaJ‘f%'P'%ﬁ@% P%‘ﬁwf?rfgﬁf%ég%@@%sgr Atjt%g‘sonflgp&g %hgl 0 a
poly bag. Then, in a shelf dryer, under 45 to 50C hot water circulation,

t hd5solthat theseactien had @aded, adabAAUSOHS SHIEIONPTEE: TorsadigNiYOreXde rpound

(26.57 kg, yield: 80.9%. 1H- NVR Spectrum (DVSO-d6) 8
(ppM : Avhd Gatied dropwiSE thdtebs a) an ttes (@t keropelatuie afftart, 1@do 2ACaurgil @Hphy |
6.90(1H $), 7.90(1H,dd, J=1.6,7.6Hz), 158.09(1H, dd,J=1.86, 4. 8Hz). HPLC

condi t i @rthé sofiflonnmas Wik 8&0ko 00 CIB1 (K wsad) 1 2Gtex stirrbignat. @b inteflB) , nobi | e

phase: acetonitrile / water / ammoni um acetate = 300 / 700 /1 to 900 /100

/1 temperature of from 10 to 20°C for three hours or longer, solid-liquid separation was
carried out with a centrifuge divided into six times. At each centrifugation, after

20 washing the cake with hydrous ethanol (ethanol (2.4 kg)/water (12 kg)} prepared

peforehand, the cake was washed with water until a color of the wash was colorless
transparent (approximately 200L). After centrifugal separation was continued further
for 30 minutes or longer, and a wet solid was removed into a poly bag. Next, in a

shelf dryer, under 45 to 50°C hot water circulation, the wet solid was dried under a

25 reduced pressure to obtain a solid (71.52 kg).
63



(v/iviw). HPLC condition 2: colum: YMC- P

( : : - Pack ODS- AQ (5 150 x
4.6mi . D., 20 YMC), nobile phase: acetonitrile / water / 8(5?0/5 phg;nphori C
acid / sodium 1-octane sulfonate = 161.3 / 838.7/ 1/ 1.1 to 900 / 100 / 1
/[ 1.1 (v/v/iv/iw). Reference Exanples 14 to 15 are other synthesis nmethods to

I[?gf ?rz egﬁfn(ﬁg?gﬁpm%&%%‘%&g&% Z%@gl?jyé}rﬂ%ﬁ% m? SYatdesitee 05000 reactor and

5 :
L5 (2-am nopytT dl 5 oxalate F-OH -00 Ol NH

5-{2- [WQS@QFW?MW%M&%O‘?}WQ% (HBPBerate ly 5 k)g? 3 FQSQ a%tglanol was added

3-car box Iate
(3.17 g, 10 mmol), ethanol (3 n) and tetr r of ur y
sodi unup o ﬁﬁfj‘(ﬂilglIt:léot@b’dB@’[Fge’f§1‘1l6“1‘r‘ﬂ%I@1 Gtkay 3% ic%#%ﬁ%r%) ch vvas stl rred

5 overnight under a ice cooling to roomtenperature The reactlon ] Xt ure

wes di yigdey craumlibl viay stafted etheasabutipruvas stivad ahas el te@Psfatdtn,
SOdI um hydr oxi de (2 m_) which was stirred overm ght at 55C. To é%heOus

temperature of from 55 to 75°C. Thereafter, ethyl 5-{2-[(2,2-
dimethylpropanoyl)amino]pyridin-3-yl}isoxazo|-3-carboxyiate (approximately 5 g) was
added thereto at an internal temperature of from 50 to 53°C, and it was confirmed

10 visually that a solid precipitated at an internal temperature of from 45 to 50°C. Then,
after the temperature of hot water was decreased gradually, cooling to an internal
temperature of 15°C or lower, further, by brine or cold water cooling, the solution was
stirred overnight at an internal temperature of from O to 10°C. Using a filtration
apparatus, the suspension was fitered and washed with a mixed solution of n-

15  heptane / ethanol (n-heptane (70 kg) / ethanol (10 kg)), followed by n-heptane (80 kg).
After drying was carried out in nitrogen for 15 minutes or longer subsequent, a wet
solid was removed to a SUS container. In a shelf dryer under 45 to 50°C hot water
circulation, the wet solid was dried under a reduced pressure to obtain the title
compound (54.55 kg; yield: 58.6%).

20 'H-NMR Spectrum (DMSO-d6) & (ppm):1.19(8H,s), 1.32(3H,1}, 4.37(44,9),
7.12(1H,s), 7.46(1H,dd,J=4.8,8.0Hz), 8.25(1 H,dd,J=2.0,8.0Hz),
8.58(1H,dd,J=2.0,4.8Hz), 10.03(1H,s).

HPLC conditions: column: YMC-Pack Pro C18 (5 pm, 150 x 4.6mmi.D., YMC),
mobile phase: acetonitrile / water / ammonium acetate=300/700/1to 900/ 100/ 1
25  (viviw).
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10 was filtered to obtain the title conpound (0.39 g) as a white solid.
1H NVMR Spectrum (DVMBO-d6) 5 (Ppm:4.54(2H,$), 6.31(2H brs),

6. 72(1H,dd, J=4. 8,8.0Hz), 6.89(1H, %), 7.90(1H dd,J=2.0, 8.0Hz),

8.09(1H, dd, J=2.0,4.8Hz). [Reference Exanple 15] Synthesis of

[ 5- ( 2- gRasBRMEE Bikdmpreyd J]i Sewmesis-ci{5/(2 mmihepwidi®B-yioxdAaNazyllmethandb a
m xture of [5-(2-am nopyridin-3-yQ soxazol -3-yl ] nethanol oxalate (0.39 g)
and water (2 was added 5N aqueous sodi um hydroxide (0.5 nL) at room
t enper at ur the precipitated solid was filtered to obtain the title

,$), 5.57(1H,brs), 6.25(2H, brs), 6.71(1H dd, J=4.8, 8. 0Hz),
M) Me7.90(1H, dd, J=1.6, 7. 6Hz), 8.09(1H dd, J=1.6,4.8Hz). [Reference
Exanpl e 16] Synthesis of 343-(chl oronet hypi soxazol -5-yl ] Pyridin-2- am ne

To a m Xturwrﬁierbﬁwiﬁaﬂgrﬁrba@@yr@hﬁi reﬂ?yltﬁrrg-ﬁzﬁacﬁmetﬂylpfdmfohaamﬂincﬂﬁw’iﬂng, 1

nmol ) 5 and N, N-di net acet am de was added a m xture of thionyl

chlori gwgg?ﬁ%?ﬁl}zicﬁ?m%%é@ﬁ?nﬁg {72%Rh8wadadGed o &-1500TbAcRRENd

tetrah ce cool’ing, which was stirred at room

aquBousasber P courae elfptdasiiy. bt llpfolFagagiodtareter and N
et er . Untiihess et 10RD SV AR (AL SSB B oL &G DA n e
title conpound (0.21 g) as a pale yellow solid.
added consecutively. After hot water (60°C) circulation was started, the solution was
stirred at an internal temperature of frorﬁ 50 to 60°C for two hours or longer, and it
was confirmed by HPLC (Condition 1) that the reaction had ended.
10 Next, water cooling was started and tetrahydrofuran (121 kg) was added
thereto at an internal temperature of 30°C or lower. Switching to brine cooling, under
a nitrogen gas stream, at an internal temperature of from 0 to 10°C, sodium
borohydride (7.15 kg, 1.1M/M) was added thereto, split over 5 hours or longer. After
addition of sodium borohydride was finished, the jacket was switched to cold water
15  (4.0°C) circulation, and the solution was stirred overnight at an internal temperature
of from 0 to 10°C. On the next day, at an internal temperature of from 0 to 10°C,
sodium borohydride (1.30 kg, 0.2M/M) was added thereto, split over one hour or
longer. The jacket was switched to cold water, the internal temperature was heated
up to from 20 to 30°C over three hours or longer, and further, the stirring was carried
20  out overnight at an internal temperature of from 20 to 30°C. On the next day, how
the reaction was progressing was checked by HPLC, and since the reaction almost

did not progress, the solution was cooled again and sodium borohydride (1.30 kg,

0.2M/M) was split-added at an internal temperature of from 0 to 10°C. After stirring at
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1H NVR Spectrum (DMSO-d6) 8 (ppm:4.84(2H,$), 6.31(2H brs),

6. 72(1H,dd, J=4.8,8.0Hz), 7.04(1H, %), 7.91(1H dd,J=1.6,7.6Hz),
8.11(1H,dd, J=1.2,4.8Hz). 15 [Reference Exanple 17] Synthesis of
di-tert-butyl {343-(chl oronethypi soxazol - 5- :

yl ] pyr iathi inte2ngl tempetatdire af fromad ¢o 16C IGrlorte BoN ok longer, tHojaakei wasir e of
3[ 3-(chl oronet hyDi soxazol -5-yl ] Pyridin-2-am ne (420 ng, 2.01 mol),

4- di metshiifchadito @l weidiircahtidn Hihd KeaAdd ug@'ah,in’@lﬁﬁlaltt@h'rp%hmdf@ﬁﬂfr@h 2.1 20
m.) was added di-tett-butyldicarbonate (924 ngy, 4.24 mmol) at room

TPt 8o b S WeBr b G AThPhufglePb b AErpERELA. =0 L o0

was ad wat er  an xt ract gani ¢ Tayer was
washed wi t.h 5% sqai hl qr.i de ter and t he, sol vent was,evaporated under a
e aucosonntugd b e AR e b TRAnthaT YR R AI A Gap ! O

oi |y product. . 1H NMR Spectrum (CDCI 3) o

(pp® : fi'ﬂ@@l%ﬁr@ﬂhtA. 63(2H,$), 6.66(1H, $), 57.45(1H, dd, J=4. 8, 8. 0Hz),

8. 30(1H, dd, J=2. 0, 8. OHz), 8.62(1H, dd, J=2.0, 4. 8Hz).
The next day, after an aqueous solution of 48.7% sodium hydroxide (71 kg,

5M/M) was added dropwise thereto at an internal temperature of 50°C or lower, in
continuation, water (133L) was added dropwise thereto at an internal temperature of
50°C or lower. Hot water (50 to 80°C) circulation was started, after stirring at an

10 internal temperature of from 50 to 60°C for 20 hours or longer, it was confirmed by
HPLC (Condition 2) that the reaction had ended.

Next, under a water cooling, water (73L) was added dropwise thereto. After
switching to cold water (15°C) cooling, [5-(2-aminopyridin-3-yl)isoxazol-3-yllmethano!
was added thereto at an internal temperature of from 15 to 30°C, and precipitation of

15  solid was confirmed, water (218L) was added dropwise therefo, then, under a brine
cooling, 35% hydrochloric acid (115 kg) was added dropwise thereto at an internal
temperature of from 15 to 30°C, and which was washed there to down with water
(3L). After stirring at an internal temperature of from 15 to 30°C for five minutes or
longer, it was confirmed that a pH of the reaction solution was from 4.00 to 5.00 with

20 apH meter, and the solution was stirred at an internal temperature of from 15 to
30°C for one hour or longer. Then, an agueous solution of 48.7% sodium hydroxide
(17.1 kg employment) was added dropwise thereto until a pH of the solution was
from 7.00 to 8.00, and the solution was left standing still overnight. On the next day,
after stirring and pressure reduction were started and distillation from the condenser

25 was confirmed, hot water (40°C) circulation was started. Concentration was carried
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Ref erence Exanples 18 to 21 are other synthesis nmethods to Reference
Exanples 9 to 10 and Reference Exanples 16 to 17. [Reference Exanple 18]
Synthesis of tert-butyl {343-(hydroxynethyl)isoxazol - 5-

yl ] pyridin-2-yl}carbamate OH \' N'-"0/ 100j-0 To a m xture

of et hyl o
for one haur or longer under the conditions of hot water (35 to 45°C), 68cm Hg or
5-{2- [%lét 9T 8 rrel}%yl propanoyttam no] Pyridi n-3-yl }i s(oxazol 3-():ar boxylgat e

(1.599, 5 mol), di-tert-butyl di ]

; tet r ahQr@{a(tﬁUPé’télt?@e%ﬁ%BE:S&é%@n%m%@pé%ﬁ ﬁ‘é‘%@?'. t%l ﬂe %\%{e.‘;"m‘?f\eo_ 5 nmol )
room tenperature, ' '

hen_ 1B dIRHMIBSaHIoHES FRasuRI A rrgep e b se rir L e ele ™™

ethanol (2.5 nL) and sodi um borohydride (0.57 g, 15 nmol),. which was

st r r edralitw@CvBehedtharbughly svitindaten daproxinaligyodQsn T ha solittion yuas stired

tenperature. To the reaction m xture was added water, extracted with ethyl

acej at gt aAMtetMA tompaitard GhfasmWEstoBeriIGeibr threk heatreor lamges andveaseléftsodi um
chloride water. After drying over anhydrous magnesi um sul fate 20and

filter %@d@%ﬁﬁ&h&?@h&.‘g@@ ARG AairigRImal tormpeesronas tonahed bt ai n

the ti oun H NVR Spectrum (CDCI 3) 5
(P2) e Sk LS A b i bt
with a centrifuge, divided in two stages. At each centrifugation, the solid was washed
with water (approximately 200L), after draining, centrifugal sebaration was carried out
10 for one hour and then the wet solid was taken out into a poly bag. Then, in a sheif
dryer, under 45 to 50°C hot water circulation, the solid was dried under a reduced
pressure to obtain the title compound (26.57 kg, yield: 80.9%).
'H-NMR Spectrum (DMSO-dg) & (ppm):4.54(2H,s), 5.57(1H brs), 6.25(2H,brs),
6.71(1H,dd,J=4.8,8.0Hz), 6.90(1H,s), 7.90(1H,dd,J=1.6,7.6Hz),
15  8.09(1H,dd,J=1.6,4.8Hz).
HPLC condition 1: column: YMC-Pack Pro C18 (5 um, 150 x 4.6mml.D., YMC),
mobile phase: acetonitrile / water / ammonium acetate = 300 /700/11t0900/100/1
(viviw).
HPLC condition 2: column: YMC-Pack ODS-AQ (5 um, 150 x 4.6mml.D.,
20 YMC), mobile phase: acetonitrile / water / 85% phosphoric acid / sodium 1-octane
sulfonate = 161.3/838.7/1/1.1t0 900/ 100/ 1/ 1.1 (viviviw).
Reference Examples 14 to 15 are other synthesis methods to Reference
Example 10.

[Reference Example 14] Synthesis of [5-(2-aminopyridin-3-yl}lisoxazol-3-yljmethanol

25 oxalate
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[ Ref erence Exanpl e 19] Synthesis of tert-butyl

{343-(chl or onet hypi soxazol -5- yll pyridin-2-yl}carbamate a /N O NH X 0 O
5Under a nitrogen atnosphere, benzotriazole (3.55 g, 29.5 nmol) was

di ssolved in N, N-di net hyl acetam de (10 m.), and thionyl chloride (2.06 ni,
26. 8 mmol ) wgsoadded dropwi se thereto under an ice water cooling to prepare

a solution hi onyl chl ori de-benzotriazole (1:1.1) in

N, N—diﬁggtéﬁacet nkge Under a nitrogen atnosphere, tert-butyl

{313-( XY hypi soxazol - 5- 10yl ] pyridin-2-yl I carbamate (781 ng, 2.68
mmol ) was di'ssolveéd in N,N- di methylacetamide (2.7 nmL). To the solution was
added t he above sol ution of thionyl chloride-benzotriazole

[
N, N- di et hy [Taxca tréxtuce of éthyl 5- {24(2421dnnemylnfcpam@3é)ajnma@}pyaﬁlwéyl}wwalol-
cooling, which was stirred at the sane tenperature for one hour and then

stirred-gdrbbR@fd @1PE awmnol?\fétaanor(a by and tetratydrofurdre 610 mhglevast he i ce
15wat er cooling, a so utlon o] thionyl chl ori de-benzotriazole (1:1.1) in

N N- diy Hﬁéaﬁoﬂﬁﬁﬁ%dﬁo@%e?(ofﬁagﬂ BML) rous taApeht G MMiGewhetirka, and

the solution was stirred at roo terrperature for one hour. Under the ice

r cooli t he rea ) 0,

hy b ox PUBTIGE itz o hefng Ry “‘%”88%03’*@ THE Rl HERLT Y 1,
organl c laye s washed 0 sequenti al 0. SN aqueous sodi u dr oxi de
and S%G%'Gilmﬁtmﬁ‘l"@r?@é’nﬂdi’ ¢h o ERF @ dgﬁ]%@@r%‘&?“ﬁ%&ﬁ UW? Cga and
then the sol vent was evapor at ed under a reduced pressure to obtain a crude
body ofmithavhich wasstimedwveriightaiaf CasTa tirreadiien| raitue wassaddrst water,

which was extracted with a mixture of methyl-ferf-butylether and tetrahydrofuran, and
oxalic acid (0.18 g, 2 mmol) was added to the organic layer. The precipitated solid
10 was filtered to obtain the title compound (0.39 g} as a white solid.

' H-NMR Spectrum (DMSO-ds ) & (ppm):4.54(2H,s), 6.31(2H,brs),
6.72(1H,dd,J=4.8,8.0Hz), 6.89(1H,s), 7.90(1H,dd,J=2.0,8.0Hz),
8.09(1H,dd,J=2.0,4.8Hz).

[Reference Example 15] Synthesis of [5-(2-aminopyridin-3-yl}isoxazol-3-yljmethanoi

OH

1 5 N WH,

To a mixture of [5-(2-aminopyridin-3-yl)isoxazol-3-ylJmethanol oxalate (0.39 g)
and water (2 mL) was added 5N aqueous sodium hydroxide (0.5 mL) at room
temperature and the precipitated solid was filtered to obtain the title compound (0.18
g) as a white solid.

20 ' H-NMR Spectrum (DMSO-dg } & (ppm):4.54(2H,s), 5.57(1H,brs), 6.25(2H,brs),
6.71(1H,dd,J=4.8,8.0Hz), 6.90(1H,s), 7.90(1H.dd,J=1.6,7.6Hz),

8.09(1H,dd,J=1.6,4.8Hz).
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1H NMR Spectrum (CDCI3) 8 (ppm):1.47(91-1,%), 4.65(2H %), 6.67(1H %),
7.20(1H,dd, J=4.8,8.0Hz), 7.44(1H brs), 8.01(1H dd, J=2.0, 8. 0Hz),

8.52(1H, dd, J=2.0, 4. 8Hz) . [ Ref erence Exanple 20] Synthesis of
di-tert-butyl {343-(chl oronethypi soxazol - 5-

5yl] pﬂR#*lerr%e)’E’f(érﬁPl@ ]CS{/I‘%@QFSQJf@?—ﬁch}oronﬁlﬁﬂ)ié&xazo%—y!]pyridiﬁrx-r ude
matter  of tert-but -(chl oronet hyl )i soxazol -5-yl | pyridin-2-y1}
carbanmate (1.13 g, 3. 17 nmol ) was di ssolved in tetrahydrofuran (7.0 ni),
di -t er BBRY1 di carbonat e (761 ng, 3.49 mmol) was added thereto under an ice
wat er cooling 10 and washed thereto down with THF (3.0 nlL). Then, after
4- di net hyl am o%yrldlne (39.1 ng, 0.317 nmmol) was added thereto, the
ﬂé,stlrred at roomtenperature. After five hours, under the ice
ing, to the reaction solution were added ethyl acetate and 5%
hj de water and extracted. After the organic |ayer was washed
wi th 5% sodi um chl ori de water and dried over anhydrous 15 magnesi um

s purt 11 od ooy MiRp e B G2 ARG Rl VElscRpE i SAReRIFRI K0 3p o Mamp ue
(oo - Enddy Moty dosiomide (o . '%i%? m%@& éaﬁ?hﬁp%@@w

8 30(1H dd, J=2. 0, 8. OHZLQ 8. 62( 1H, dd, J 8Hz) 20[5 [ enge Exanpl e 21]
Synt he i mmyl), denzeiriezplet (9126 gaﬂ(mm%mﬁsﬁfww%% ) tnder an ice

yl ] pyridin-2-yl}imdodicarbonate
cooling, which was stirred at room temperature for 30 minutes. To the reaction

mixture were added water and 5N aqueous sodium hydroxide to adjust basic, then
extracted with ethyl acetate, and the organic layer was washed with saturated sodium

10 chloride water. The solvent was evaporated under a reduced pressure to obtain the
title compound (0.21 g) as a pale yellow solid.

"H-NMR Spectrum (DMSO-ds) & (ppm):4.84(2H,s), 6.31(2H,brs),
6.72(1H,dd,J=4.8,8.0Hz), 7.04(1H,s), 7.91(1H,dd,J=1.6,7.6Hz),
8.11(1H,dd,J=1.2,4.8Hz).

15 [Reference Example 17] Synthesis of di-tert-butyl {3-[3-(chloromethyl)isoxazol-o-

yljpyridin-2-yflimidodicarbonate

¢l

A\
® o
8]
o
N N
0=< _{0—<~
[a]

_7<

To a mixture of 3-[3-(chloromethyl)isoxazol-5-yl]pyridin-2-amine (420 mg, 2.01
mmol), 4-dimethyl aminopyridine (26.8 mg, 0.220 mmol), and tetrahydrofuran (2.1
20 ml) was added di-fert-butyldicarbonate (924 mg, 4.24 mmol) at room temperature,

which was stirred. After 25 hours, to the reaction solution was added water and
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Under a nitrogen gas stream [5-(2-am nopyridin-3-ypi soxazol -3-yli nethanol

(26.00 kg, 136.0 nol) and 1, 3-di net hyl-2-im dazolidi none (143 kg, 5.5ww, a
portion was set aside for thorough wash) were added to a 500L reactor 1 and
stirring was 5 started. The solution was stirred at an internal tenperature

of frogy3&1tq viiGoll@heofier®ies organicdagerwasndashed edthelYossodiirs siblarideon  of
[ 5- (2-am nopyri di n- 3-ypi soxazol -3- yl | nmethanol. At an internal tenperature

of from %r:]ée?}dg@]gsol\%rg@%{shée\lfﬁdﬁré% drifer40rekiticed preskui®@ke obtatMid titkas added

dr opwi 15 ropw se addition was finished, thionyl
chloride was t ughl y washed down, wi e set aside 1, 3-

10di mPﬁ'}‘PQEDgR‘%{g?‘g}i%ﬁ %Bﬁ]@, yqlﬁ(\g g|91“%%q%8%pms stirred an internal
tenperature_of from5 to 25C for 12 hours qr lqnger. Afte end of the
reaction wasHeMR Bpsatrum (@Q@aéﬁdp9m)§,-3%385q§eg§§(%@| ’téghPﬁ'{SP

approxi mately 36% sodi um hydroxi de (m xed sol uti on between an aqueous
solfit | Fra5(f HARYL 48] 8ibHRYy & 30(1tedq 452 9, & §HZ).FH6 B Wrbdd JF2ZAM BHES. sodi um
hydr oxi de) and water (5.3 kg, 0.2w w)) was added dropwi se 15 thereto at an

i nternal temgerindsE@ingleomstotX aGthansyrthesis endthbds teReferentes kg,
6.31ww) and water (74.2 kg, 2.85w w) were added dropw se at an internal

temer%&&g@%;gqm REf éﬁ?ceggaﬁr%g igHe 1af t er an aqueous sol ution of

appr oxina sodi um hydr oxi (m xed solution between a solution of 48%

sodi um r oxi d 13,6 ; . : i j and

wat er i%égé%%e Eé{an\?}%ﬁﬂ,ﬁy%ﬁgess%sa d}e%t %‘#%g‘% @e@’? Hergt 0 a?ﬁgél@%rﬁﬂ g% nal
tenperature of fromO to 25C and the internal tenperature was adjusted to
15 to 3pyri¢ine2-¥3¢arbeBdi9as stirred at the same tenperature range for 30
mnutes or longgr and left standing still for 30 mnutes or |onger. The

| ower | ayer d the upper |ayer were renoved separately, each of the
respect | L2 weights was added to the 500L reactor 1 and a 500L reactor
2. Postl pdocessing of the 500L reactor 1 was carried out as described

bel ow. A'I"te“i”aﬁﬁierri ng was started and water (52 kg, 2w w) was added

t hepet o, Flf\ gtreous 5 sol ution of approximtely 8% sodi um hydr oxi de (m xed

&

sol ution between an aquequs sl ution of 48% sodi {:de (i ,

135. 6 nol , 1T.Q)mrm%egﬁ&?hdam%{%dﬂf%%“%}eﬂaﬂBFQBQPSVH%@.@&g';,'H% 33‘%%9’\%%69 was
added dropwise little by little_ at an internal tgngﬁrat re(ﬁi31 fromO to 25C
to adj Wcatbqmate (1.68 g, Semalhglifert-suty gisaroenate 418159 § Tpelyands ye:
pH7.84). At this time, 35.55 kg of the aqueous solution of 10 aps)roxi mat el y
8% s odi tetrahydirofxiade5wak) was addet ehdingthylaminepyrisies (&1 moeSpzrueeh 8t was
adjusted to 15 to 30C and the solution was stirred for 30 m nutes or

| onger, rdoRetshpevahae, wakh was stiraddit rgoratteinpecatarenfoglne i@urtane thert day,
after the pH was confirned again to be pH 7.59, the upper |ayer and the

lt o5, el Shfga 2E66°C f'o?%‘?:?ﬁaéralt‘fdr%lt YT S BRARCAEn nRliuYe Wete laaded diRaissl (2EsmiLpt ur ned

I
reactor hen et hyl acetate (82 kg,
and sodium borohydride (0.57 g, 15 mmol), which was stirred at 0°C for 30 minutes

and then stirred overnight at room temperature. To the reaction mixture was added
water, extracted with ethyl acetate, and the organic layer was washed with water and
saturated sodium chloride water. After drying over anhydrous magnesium sulfate
20 and filtering, the solvent was evaporated under a reduced pressure to obfain the title
compound (1.60 g).
TH-NMR Spectrum (CDCI3) & (ppm):1.47(9H,s), 4.83(2H,s), 6.63(1H,s),

7.17(1H,dd,J=4.8,8.0Hz), 7.58(1H,s), 7.97(1H,dd J=2.0,8.0Hz),

70



15 3.15w/w) was added thereto. After stirring at an internal tenperature of
from1l5 to 30C for five mnutes, the solution was |eft standing still for
30 mnutes or longer, and the |lower |ayer (pH7.55) was elimnated. To the
upper layer that was left in the reactor were added the separated upper

| ayer grgli(3phdhd=2M4BHe).i de wat er (i xed sol ution between sodi um chloride
(3.3 kg, 0.13ww) and water (618 kg, 2.38wWw)), 20 which was stirred at an

| Nt er NAkfPEM&S BlHMBICTof BYRtHEaid of RPChtr (3iBVenmrometsi)igdxerol®f t st anding
still ?%(re{eBO m n&t@? or ]If(r)gr?ger flzlnd t he Igv\{/er[er(ayer (plf—flgj.)ZB) was el i m nat ed.

Furt her por e.. t , 2.5Ww/w) was added thereto, the solution was

sti rreéfﬁgw?ddﬁ%ﬁ‘?%a}régﬁ\#%nperature of from1l5 to 30C for five mnutes and
then left stapdicng still overnight, and the |ower |ayer (pH7.04) was

el i m nated. f2The post-processing of the 500L reactor 2 was conducted
oMth the operations for the 500L reactor 1, the sane

proced euas carried out. Next, the upper |ayer of the 500L reactor 2 was
transferted to the 500L reactor 1, and the soiution was concentrated under
a reducedopressure at 45 to 55C hot water and -0.070 to -0.085MPa | evel of

BTl acet Sgiﬁffeir?ﬁ““@ag@éi.ém?gp5&6%‘?@%%‘2%5?\%3?2’?:352%3”ﬁ‘ﬁ?"ﬁ%ﬁl ;yoﬁoﬁé'sf
i oisbssveshitud-EEpei Bsefarecy O arouBiobIL R IF g 24801 e

addi tion of ethyl acetate (141 kg, 5.42w w), the )

313- ( chhoodrwaspdied deonvise therstypdar Ao jcexwates coBlRG IR Prepare @ SN on was
checked by HPLC anal ysis, the 343- .

10( chl afanehiglyEhlende-behzstriakoley(li tiit niroN ddrdineethylacetamides. 35 kg, 111.4 nol)
in the solution and the yield thereof (81.9% were cal cul ated. Then,

concent r at i oDn4&EOE hittbgePtMtARBPRERS FoFDUMA3 3 hydrdxpuietioiisoxazok5w th t he
sanme conditions until the 343- (chl oronet hyDi soxazol -5-yl ] pyridin-2-am ne

t 10- % j j ; _
SP 300 Dy Tt Pa ke endte 781 004 2 Badnigl) HaodsBbived in N.N

soxazo Ipyridin-2-amne in ethyl acetate. 15Under a

i Lg??ﬁv%?évléﬁéﬁﬁ%%@?ﬁﬁﬂEi‘é?@% SoiR e R T R SR 0T oY) e
[ Vi , 23.3D .4 i NSj oL 1
St 11 ecthighae BenBoN o (1ol b direacg a6 by 23 ol RBl st dea

thereto at an internal tenperature of from 15 to 25C and which was washed

t her et ounitemramicenwatehgpolirga vétich wasstikgd atdhe sams iRAralLIg;fEepg pour

am nopyridine in ethyl acetate (m xed solution of 4-dinethylam nopyridine
(0. 409 Xgd tfrdstired at od3Mrivpemturect Affdr ereehourcand2@ g)inutase padeuthiedédr ehand
was added therein, and after washing down with ethyl acetate (1 kg), the

soly | ORawaToRling! #doritiondf tbaYINHloricsvpenzdtiasolef(1f1 tNnBON-0 30C for 22
hours or |onger. After checking the end of the reaction by HPLC anal ysis,

13- dimethylacetamide (2.2 mL, 5.12 mmol) was added dropwise thereto, and the

solution was stirred at room temperature for one hour. Under the ice water cooling,
to the reaction solution were added 1N agueous sodium hydroxide and fert-
butylmethylether to adjust basic and then extracted. The organic layer was washed
20 sequentially with 0.5N aqueous sodium hydroxide and 5% sodium chloride water,
dried over anhydrous magnesium sulfate and then the solvent was evaporated under
a reduced pressure to obtain a crude body of the title compound (953 mg) as a pale

yellow oily product.
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25 di net hyl-2-i m dazolidi none (50 kg, 2.12w/w) was added thereto. The
solution was concentrated under a reduced pressure at 45 to 55C hot water
circulation, until - 0.092MPa or greater |evel of the reduced pressure and
liquid distillation weakened, and after checking by GC analysis that the
ethyl acet at gl-QRR Specitmh (C[@@’E)Bhﬁphﬂﬂ%mgl'l’,@,sﬁaf@iawl©.6a(l1H!,B),er nal

tenperature of 30C or lower, and the solution was 5left standing still

over ni g@op%fhms;ﬂwhje‘t@%?g%ﬁwM@ﬁﬁgég@?g@@_jaatkgmg@ﬂﬁlue was added net hanol

(111 k was stirr 10 m nutes or longer, and it was

confir at , no- 0/ | ad precipitated, the solution was divided into two
fracti gﬁ(%%&?“?ﬁe‘{'g@&ti ons divided into two fractions were added
respectively to_the 500L reactors 1 and 2, respecti yely washed thereto
down wiReferenembyampte ¥4 §é(8ﬂ‘,esf0°f1@7tﬁwt?/\z‘t)é&3a)°’i(cl iﬁr%eeﬁy,)ég?(aé\- I resul t
of analyzing by HPLC the solution prior to the two fraction division
(22%. 69l]kgidinidygl}imadodicardbonata t - but yl

{343- (chl or onet hypi soxazol 5-yl ] pyri di n-2-yl | i nm dodi carbonate content was
19.37% and e weight of di-tert-butyl

{3[3-(chlo Jez:s hyl )i soxazol -5-yl ] pyridin-2-yllim dodi carbonate cont ai ned
was 43.[71] kg 4106.6 nol, yield: 95.7%. 15For the 500L reactor 1 the
processimg s as described below. After stirring was started, at an

i nternal “Tenpérature of from35 to 45C, water (35 kg, 1.5w/ w) was added

dr opw se ereto over 30 mnutes or longer, and di-tert-butyl {313-

(chl oronet hyl )i soxazol -5-yl ] pyridin-2-stl}imdodi carbonate (0.010 kg) was

added theret HEH)EWH ' | SKE [4B:320-5- idiffd-en stirring
at an inter I’}lgf: tgﬁgéﬁgﬁr%&tgg@ﬁsﬁﬁﬁoﬁ?@ Cfor 030 ‘ﬁggﬂt es g‘r} | onger,
precipitation o | i s _checked. and th i j{red further at
Phe safenangis d 17 & patdintar ign s Bref Shybphtafen o s ekt er
(three tines 35 kg, 1.5w w each) s adde ropw se thereto over 30 m nutes
or | ondéitylsficathonatest’8dimg ehperamehovas aﬂg%&t*ﬁ&%%‘i‘ﬁaft i€ WRISE£BPIINEhs
cooled to an internal tenperature of from5 to 15C over 3 25 hours or
| offer ,araigasied thereto dowmadthstilr (3@ mb).t hbesagftertddifesthylaminepyiiging or 12
hours or longer. Solid-liquid separation was carried out with a centrifuge
di vi di q@9iining, 0V 7t inmesd) was aidtbd thadeto whe sehsiondvas stirrég dt camnet hanol
(m xed sol ution of

temperature. After five hours, under the ice water cooling, to the reaction solution

were added ethyl acetate and 5% sodium chloride water and extracted. After the

organic layer was washed with 5% sodium chloride water and dried over anhydrous

15 magnesium sulfate, the solvent was evaporated under a reduced pressure. The
residue was purified by silica gel column chromatography fo obtain the title
compound (1.14 g) as a pale yellow solid.
TH-NMR Spectrum (CDCl3) & (ppm):1.33(18H,s), 4.63(2H,s), 6.66(1H,s),
7.45(1H,dd,J=4.8,8.0Hz), 8.30(1H,dd,J=2.0,8.0Hz), 8.62(1H,dd,J=2.0,4.8Hz).
20 [Reference Example 21] Synthesis of di-tert-butyl {3-[3-(chloromethyl)isoxazol-5-

ylipyridin-2-yl}imidodicarbonate
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met hanol (each time 7 kg, 0.3w/w) and water (each tinme 27 kg, 1.14ww)).
After washing was finished, centrifugal separation was carried out for 30
m nutes or longer 5 to obtain a wet solid of the title conpound (25.80 kg).
This wet solid was | oaded into a m xing type vacuum dryer and vacuum dri ed
at an exter “ enperature from45 to 55C for 24 hours or |longer to obtain
t he t|tIe onpound (21.09 kg) as a pale yellow solid. The operation for the
500L r ag or°02 was carried out concurrently with the 10 above, the sane

operati N performed to obtain the title conpound (21.22 kg) as a pale
yel | ow SO d. 0 cordingly, the title conpound (42.31 kg, yield: 92.7% was
obt ai ned._° 1H NMR Spectrum (CDCI 3) 8 (ppm:1.33(18H, 9$),
4.63(2H, %) 6.66(1H %), 7.45(1H dd,J=4.8,8.0Hz), 8.30(1H dd,J=2.0,8.0Hz),

8.62(1H, d 4.8Hz 15HPLC ¢ itions; - - 8 (5 Rm
T50 x4 Gt avilggen g3t ¢ GB%EQ'%'&EEP%WW'!’ 1isobiel 3 inidifiator,
acetate=300 /700 /1 to 900 /100 llsé_r(g\r//v/vv) n |t|o§v col urm DB- 624
(30m (R&8fkg, 536.0rmphhand: 1. Ardimgth ')md?m'ldé? 4@3%& b8 RRTHOD
5-{2-[(2, 2-di net hyl pr opoxycar bonyDam no] pyri di n-3- 20 }i soxazo | -3 ca

r boxyl atas set asideTior tharouglveashh were added to a 500L reactor and stirring was

4- met hyl en- 2- oxo- 4H pyri do[ 2, 3-d] [ 1, 3} oxazi n-1-carboxylic acid tert-butyl

ester GareH. oT hé@o@l?oﬁms)stlrm staasesuntdiesézastearf ¢oniB6do U8 °Clier net hods
described in the panphlet of the International Publication W 08/ 136279,

Speci f iy ﬁ%tﬂog.ﬁ‘%rr 6% %@téﬁb@éﬁ@é@s&uﬁoﬂ of [3-(RRh&sYritfn-8 4/ s dlazoR8- ol )

and tetrah was added et

2- chl d

then ¥, ﬂvw@léari«ﬂ AR Enpaah ettt gﬁﬁowou 1280, BloryEeféilie (1540%g 7, 2"
dded t t ed h eth I

washed 1 ek b2 MY Weisc ek roBMRR IHEERICor A e PP AR CETIRIIAS. over

magnesi um sul fate and filtering, the solvent was evaporated under a reduced

pr essuffisishiede thieryl diitorideswas psaauahly avashesstawn withihe set asigexbdre of
n- hexane and ethyl acetate to obtain the title conpound (1.56 g). 101H NWR

Speot r WimeERERAMiGatgiidinant, MK Stlutiod waisSitiried an #a¢dia) mperature of from 5
to 25°C for 12 hours or longer. After the end of the reaction was confirmed by HPLC
analysis, an aqueous solution of approximately 36% sodium hydroxide (mixed
solution between an aqueous solution of 48% sodium hydroxide (15.9 kg; 190.8 mol,
1.4M/M as sodium hydroxide) and water (5.3 kg, 0.2w/w)) was added dropwise

15 thereto at an internal temperature of from 0 to 25°C, and then ethyl acetate (164 kg,
6.31w/w) and water (74.2 kg, 2.85w/w) were added dropwise at an internal
temperature of from 15 to 35°C. In addition, after an aqueous solution of
approximately 8% sodium hydroxide (mixed solution between a solution of 48%
sodium hydroxide (13.6 kg; 163.2 mol, 1.20M/M as sodium hydroxide) and water

20 (68.0 kg, 2.6w/w)) was added dropwise thereto at an internal temperature of from 0 to
25°C and the internal temperature was adjusted to 15 to 30°C, the solution was
stirred at the same temperature range for 30 minutes or longer and left standing still

for 30 minutes or longer. The lower layer and the upper layer were removed
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4.47(4H,q,J=7.2Hz), 6.95(1H, %), 7.22(1H dd, J=4.8,8.0Hz), 7.42(1H, bs),

8. 05(1H, dd, J=2. 0, 8. 0Hz), 8.52(1H,dd,J=2.0,4.8Hz). [Reference Exanple 23]
Et hyl 5-{2-[bis

(2, 2-di met hyl propoxycar bonypam no] pyri di n- 3-yl }i soxazol - 3- car boxyl ate 15
(DC  separataly peadhoithe respettivel 1/2 weights was added to the 500L. reactor 1 and a
5-{2-[(2, 2-di nmet hyl propoxycar bonypam no] pyri di n- 3-

yl }i sosgoplredctoapboxyl ate (1.46 g, 4.38 mmol ), di-tert-butyl dicarbonate
(1.46 g, 6.69 mnol) and tetrahydrofuran (25 nlL) was added

4-di met hyl arlﬂysﬁ-ppé(éésgingfof(tﬁg S0 fgaﬁ'@r R4S calicHARINdsiBeriBbd belowvhi ch was

stirred at roomtenperature urs. To 20 the reaction m xture was

added er,. extracted wth, ethyl et at t [ C s washed
Wi BT SEREL GRS sl Al Fiat RREE AR RES SRBaheRT o AR srost um
sulfate and filtering, the solvent was evaporated under a reduced ressure
andS t h&okdendf @pRERximately Be segiugy hydraxisis (%ats‘?éjﬁﬁlugﬁﬁ B aﬁrﬂﬂueﬁ@%aneu:
ethyl acetate = 3 : 1 then 1: 1) to obtain the title compound (1.96 g).

1H NVRsShsionrafmeeesaiB)m bydexide 1.135kg 81856 mal, 460N as sediugHhydroxide
4.47(4H, q, J=6.8Hz), 6.93(1H,$), 7.46(1H dd, J=4.8,7.6Hz),

8. 29( 1Hnd, watér ?m.s,kgﬂé& B4 wad add8tzropditefligteby dttiexatrpl iateAal
D -fert-butyl {3[3-(hydroxynmethypi soxazol -5-yl]pyridin-2.

£ 12 SRR A Fom 2 T i dulla FLiRTIoe spverieyept fom 700 0 850
(actual value: pH7.84). At this time, 35.55 kg of the aqueous solution of

10 approximately 8% sodium hydroxide was used. Then, after the internal temperature
was adjusted to 15 to 30°C and the solution was stirred for 30 minutes or longer, the
solution was left standing still overnight. On the next day, after the pH was confirmed
again to be pH 7.59, the upper layer and the lower layer were respectively separated,
only the lower layer was returned to the 500L reactor 1, and then ethyl acetate (82 kg,

15  3.15w/w) was added thereto. After stirring at an internall temperature of from 15 to
30°C for five minutes, the solution was left standing stili for 30 minutes or longer, and
the lower layer (pH7.55) was eliminated. To the upper Iayér that was left in the
reactor were added the separated upper layer and 5% sodium chloride water (mixed
solution between sodium chloride (3.3 kg, 0.13w/w) and water (618 kg, 2.38w/w)),

20 which was stirred at an internal temperature of from 15 to 30°C for five minutes, then
left standing still for 30 minutes or longer and the lower layer (pH8.23) was eliminated.
Furthermore, water (65 kg, 2.5w/w) was added thereto, the solution was stirred at an
internal temperature of from 15 to 30°C for five minutes and then left standing still

bvernight, and the lower layer (pH7.04) was eliminated.

25 The post-processing of the 500L reactor 2 was conducted concurrently with
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10 ylli soxazol - 3-carboxylate (1.73 g, 4 mol ), ethanol (5 nmL) and
tetrahydrofuran (5 nL) was added sodi um borohydride (0.15 g, 4 mmol) at O0C,
whi ch was stirred at roomtenperature for one hour. Sodi um borohydri de
(0.15 g, 4 mmol) was further added thereto and the solution was stirred at

room t eRpBpefatiots for theHODe reawdtos .1, Tiie sh@errocédwrs wasktarriedwas. added water,
extracted wwth ethyl acetate and the organic |layer 15 was washed with water

and_sat ur at gib3¢ Fﬂ@g%ﬁeﬁfg‘r%‘?tﬂ@éém 61 2 ol tPehsRYGEd ROEEDISrRgHEST um

sul fate and sol'vent was evaporated under a reduced pressure.

The residu with a re of . n t
suspenaeanaﬂaeﬁﬁ&'%&va%ﬁ@% rﬁ*‘t‘? PRgET %refcgu tpa[eﬁétfré aqi%eﬁoaéﬁgrrpound (1.02
2. a0 ol 1hiGH S A RN £ 129
8.60(1H,dd, J=2.0,4.8Hz). [Reference Exanple 251 Di-tert-buty

{313- ( Isohstiomeyay Bpproximate!\s2901L pirtind |a.¢e1zate yi41 hgoﬁ)eizwémburﬁatadded Haergin,

m xture of di-tert-butyl {343-(hydroxynmethyhi soxazol -5-yl]pyridin-2-

yl i m dpe mardonitiirewdd célcshtratedmman utdéred redumet pee¢surd with thelsérmerol ) and
1, 2- di net hoxyet hane (10 nL) was added phosphorus tribromde (0.37 nL, 4

ol ) %oﬂgm%%s affdr tRE p\%@h was ré%éété@quﬂﬁeﬁtvﬁkfé AR M sferf tae 4MWo

hour s, then stlrre m nutes. The reaction m xture was
000l o0 e B t'hﬁeﬁre@h%%e@%??ﬂgﬁ 5-"‘%\@1”&%‘%@%‘?3%%*@3& wWor i de
S0l veny IRGv &GN de San(Sa T TRRIRD 3%%{9“”%%%@&@@@ bl aeBur 1 11 ed
by silica gel colum chromatography to obtain the title conpound (0 14 g).
1H1AVR (shlecemethyl)cosray!- %y(]pwﬁm L-aminessprgpnt 42&5’}(5219 $11emedinthe) |
7.43(1H, dd, J=4. 8, 8. 0Hz), 8.28(1H, dd, J=2.0, 8.0Hz), 8.61(1H, dd, J=2.0, 4. 8Hz) .
[ Ref er esuhetidexamg tree iBld {Benédfe8il 9%f werd ¢adlcblatath bEImQIy,I comeghpgiionliinger a
reduced pressure was carried out once more with the same conditions until the 3-{3-
(chloromethyl)isoxazol-5-yl]pyridin-2-amine content was 10.0 to 13.0% to obtain a
solution of 3-[3-(chloromethyl)isoxazol-5-y{]pyridin-2-amine in ethyl acetate.
15 Under a nitrogen gas stream, the solution of 3-{3-(chloromethyl)isoxazol-5-
yllpyridin-2-amine in ethyl acetate (containing the total amount obtained in the
previous step, 23.35 kg (111.4 mol)) inside the 500L. reactor 1 was stirred, di-tert-
butyl dicarbonate (53.47 kg, 245.0 mol, 2.2M/M) was added thereto at an internal
temperature of from 15 to 25°C and which was washed thereto down with ethyl
20 acetate (2 kg). A solution of 4-dimethyl aminopyridine in ethyl acetate (mixed
solution of 4-dimethylaminopyridine (0.409 kg, 3.35 mol, 0.03M/M) and ethyl acetate
(8 kg)) prepared beforehand was added therein, and after washing down with ethyl
acetate (1 kg), the solution was stirred at an internal temperature of from 10 to 30°C
for 22 hours or longer. After checking the end of the reaction by HPLC analysis, 1,3-
25  dimethyl-2-imidazolidinone (50 kg, 2.12w/w) was added thereto. The solution was
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Br ON z- 15 To a solution of 4-brompbenzyl alcohol (189, 94.3 mmml) in
di nmet hyl sul foxi de (85 nL) was added potassiumtert-butoxide (11.5 g, 99

mml) little by little under a nitrogen atnosphere at roomtenperature,
which was stirred for 10 mnutes. To this solution was added

2-f1 UO%%H“% uhdér 3 réducedBorEiBlive S APW 55 OKET waidr Tirpulatisn 2htiider  a

wat er cooling. After stirring at roomtenperature for two hours, ethyl

acet at @q%g%?%’\?zgi’éé@ k04 g r%@g%c%/ BRissuRlaad o @Rdigylatian Wbkefibyer t he

3/;?2Pi, t he sol vent vvashg \s/gquregt I d, unde \r/vaéler e it
o e Bing Ko N PR Bln RS Coh B R oy it B
1785 Treamtariuep CovlentoarotaTe B seaire of 01 ohjower, and the slthon s
5 left standing still overnight. On the next day, to the concentration residue was added
methano! (111 kg, 4.74w/w), which was stirred for 10 minutes or longer, and it was
confirmed that no solid had precipitated, the solution was divided into two fractions.
Next, the solutions divided into two fractions were added respectively to the 500L
reactors 1 and 2, and respectively washed thereto down with methano! (9 kg each,
10  0.4w/w each). In so doing, as a result of analyzing by HPLC the solution prior to the
two fraction division (225.65 kg), the target di-fert-butyl {3-[3-(chloromethyl)isoxazol-
5-yl]pyridin-2-yllimidodicarbonate content was 19.37%, and the weight of di-ferf-butyl
{3—[3-(ch|0romethy1)isoxazo!—5~yl]pyridin-2-yl}imidodicarbonate contained was 43.71
kg (106.6 mol, yield: 95.7%).
15 For the 500L reactor 1 the processing was as described below. After stirring
was started, at an internal temperature of from 35 to 45°C, water (35 kg, 1.5w/w) was
added dropwise thereto over 30 minutes or longer, and di-terf-butyl {3-[3-
(chloromethyl)isoxazol-5-yl]pyridin-2-yi}imidodicarbonate (0.010 kg) was added
thereto at an internal temperature of from 35 to 40°C. After stirring at an internal
20 temperature of from 35 to 40°C for 30 minutes or longer, precipitation of solid was
checked, and the solution was stirred further at the same temperature range for one
hour or longer. Then, after water (three times 35 kg, 1.5w/w each) was added
dropwise thereto over 30 minutes or longer at an internal temperature of from 35to
45°C, the reactor was cooled to an internal temperature of from 5 to 15°C over 3

25  hours or longer, and the solution was stirred at the same temperature range for 12
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5Ref erence Exanple 27 is the other synthesis nethod to Reference Exanple
26. [ Reference Exanple 27] Synthesis of 2-[(4-bronbbenzypoxy]Pyridine Br ON
Under a nitrogen atnosphere, to a solution of 4-bromobenzyl alcohol (600 g,
103.21 nol) and 2-fluoropyridine (343 g, 3.53 nol) in tetrahydrofuran (1069
m) waroagddedoagso! Sblicciquil sephetmnumas eatricduwiithea CoBifuge divBRNgiNty i n
tetrahydrofuran (3208 nL) (63mn, 9.2 to 20.5C) dropwi se under a 7C

cool i Ny At aRBithé LaRe Mlas3RksHicr wiihgerdiUnethamil arikedispiutionusfi on of 5%
sodi um |car bonate (pr epar ed from sodi um bi carbonate: 160 g and water: 3208

) ""aﬁﬁ%ﬁ'gﬁ@ EHEAGHR, AkgPYLaiw( BRA el foaeh.thnd 074%. IGaw/MIEnandeDt ane

(3220 extracte the org | ayer’ was vvashed
with wate 800 The or anlcla r _was. con

press uF‘@S{"t Wap ?hzﬁhﬁgt Sl Sﬁﬂ?'%%QP Ntrora( '%gg)iﬁ ﬁ@@ﬁéﬁ hqﬁ%r eto
and concentrated under a reduced pressure (t pr oxi Then,
105 hoto ahisin aasctanid:f op HinGoTBRUO LS Bkl SIS Heb SOIAHES IRt d 20
pressure, heptane (3200 nL) was further added thereto and concentrated

under & midhig BeheprazsisioT dryieo aotthaicnusn diigdiat am externaldeniperatuse frpgutel @ n
hept ane (2603 g, containing 789 g of the target product) as a brown oily

pr Odumss(’(%'fs} da 3L mnéthd\Waﬁpﬂfétﬁtmdr@ﬂ@ﬁd (51.0DRY) ab a3R{|e heldw
70 , 6.98- 7.02(1H m), 7.38-7.44(2Hm), 7.55-7.60(2H, m,

7 71- 7. R4 IH, rr) 8.15-8. 18(1H, m. 81

The operation for the 500L reactor 2 was carried out concurrently with the

10 above, the same operations were performed to obtain the fitle compound (21.22 kg)

as a pale yellow solid.

Accordingly, the title compound (42.31 kg, yield: 92.7%) was obtained.

' H-NMR Spectrum (CDCl3) & (ppm):1.33(18H,s), 4.63(2H,s), 6.66(1H,s),
7.45(1H,dd,J=4.8,8.0Hz), 8.30(1H,dd,J=2.0,8.0Hz), 8.62(1H,dd,J=2.0,4.8Hz).

15 HPLC conditions: column: YMC-Pack Pro C18 (5 pm, 150 x 4.6mml.D., YMC),
mobile phase: acetonitrile / water / ammonium acetate=300 /700 /1 to 900/ 100 /1
(viviw).

GC Conditions: column: DB-624 (30m, 0.53mml.D., Film 3 pm, Agilent).
[Reference Example 22] Ethyl 5-{2-[(2,2-dimethylpropoxycarbonyl)amino]pyridin-3-

20 yhisoxazol-3-carboxylate

N NH J<
o) Q
To a mixture of 4-methylen-2-oxo-4H-pyrido[2,3-d][1,3]oxazin-1-carboxylic

acid tert-butyl ester (2.71 g, 10.37 mmol}), which was synthesized according to the
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[ Ref erence Exanple 281 Synthesis of

{44(pyridin-2-yl oxy)net hyl ] phenyl | boronic acid ?H Under a nitrogen
at nosphere, a solution of 2-[(4-bronobenzyl)oxy]pyridine (50 g, 190 mmol)
in tetrahydrofuran (200 nL) was cooled to -78C and a 2.6Mn- 5 butyllithium

hexane ngsthutls desé@fedin, the2Bmphde ofvihe | atddeaticniaé PebbcationgM: 88/1362 €9,
stirring for 45 mnutes, trinmethoxy borane (29.6 g, 285 nmmol) was added

ther et R:‘é{'téﬁ b %ﬁatﬁﬁﬂﬁxérﬁiilées-%twtﬁet drfihe39.200UBE $Amal) swdur at ed
aqueou?p(sé[) utllonso eEm’mnl um chl ori de andh\%fat er were added thereto for

guenchi | t A4 f&@arafhe

or gani érﬁ%@{}gfhﬁgﬁ@gma v\%ﬁ% %@eﬁé%ﬁ?e&%}ﬁ‘% thﬁ Wérpggﬁ%%ggug% gl 39 on of
ammoni um chl orj de and saturated, sodi um or i d

Ay dr UG Uit A TaPAOUTh ng g st 8t Sy e PBtAtufbor qé hoé'a%ﬁ'iod
pressure. To the residue was added acetonltrl I e (200 nm), (t:)
suspendhageastiprsmixtuicriyasaddedwader, sytractedtvdth eWbﬁce@Eﬁ)?% h%\ﬂ'@aé‘tq rred
overnight at 4C. The precipitated solid was filtered to obtain the title
COWDOUﬂdyérMaQV\@)shed vathhater taedsatardted sodium chloride wates. MIRrShigiograver
(CDC13) 8 (ppm:4.62(2H,$), 5.42(2H, %), 6.83(1H d, J=8.4Hz),

6.87-6. @3?6&&% sdfa'@@éﬁb*ﬂﬁeﬁn@ BEEbivent Wasevapotidetiundér a56atted J=8. OHz) ,
8.16-8.19 Ref erence Exanple 29] Synthesis of

2- 414 (Reos ™ Fes%d%gggg m@; pERIAdAR a,asﬁgdmaw hBSulPr i AoRsne (2603

g) wer ane tetrahy rofuran (1199 ni), which
S\ﬁ?: stqsr{cfé\ﬂt}{{bacetate {cyobtaln (hee’( eac%%pc?ﬁcpﬁugg% a nitrogen at m)sphere

10 "H-NMR Spectrum (CDCI3) & (ppm):1.44(3H,t,J=6.8Hz), 1.46(8H,s),
4.47(4H,q,J=7.2Hz), 6.95(1H,s), 7.22(1H,dd,J=4.8,8.0Hz), 7.42(1H,bs),
8.05(1H,dd,J=2.0,8.0Hz), 8.52(1H,dd,J=2.0,4.8Hz).

[Reference Example 23] Ethyl 5-{2-[bis (2,2-dimethylpropoxy-

carbonyl)amino]pyridin-3-yl}isoxazol-3-carboxylate

v
(o]
o=(O 4%
5 A
To a mixture of ethyl 5-{2-[(2,2-dimethylpropoxycarbonyl)amino]pyridin-3-
yllisoxazol-3-carboxylate (1.46 g, 4.38 mmol), di-fert-butyl dicarbonate (1.46 g, 6.69
mmol) and tetrahydrofuran (25 mL) was added 4-dimethylaminopyridine (30 mg, 0.25
mmol) at room temperature, which was stirred at room temperature for 14 hours. To
20 the reaction mixture was added water, extracted with ethyl acetate, and the organic

layer was washed with water and saturated sodium chloride water. After drying over

magnesium sulfate and filtering, the solvent was evaporated under a reduced
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After 45 m nutes, cooling was stopped and 2-[(4-bronmobenzypoxy] pyri di ne
(0.9 g) was added thereto at an internal tenperature of -12C Cooling was
resuned, with 5cooling at -20C/ h. Approximately 3 hours later, 1.66M
n-butyl i thi um hexane solution (1980 nL, 3.29 nol) was added thereto

dr opwi peess8eerand 167 résidee dhs4q)rifiedfyesilica gelrdoiymh ehronstdgeapiy, (hexande sanme
tenperature, triisopropoxy borane (674 g, 3.56 nbl) was added thereto
dropwi gethyi h34ute = 3 681 0 ;60 t36btaifthd tite sampolsdPeLatyre, after stirring
for 0.5 hours, switching to an ice water bath cooling, the 10sol uti on was

ti d i : t L t 5600
stirred ovenpg R@?&:ﬁﬁ C%@!@?{%{}(@b@ﬁﬁ@@ﬁlﬁ\,’gy.tzﬂr@sgsﬂ%-e. ), water (

m.) was added thereto drop nsferred 0 a separator

vessel S .e t into, t s, | ; )i hvl acetate
(4300 Ay AT AT EPal B 8 oRRITHSe & R BLopoh oz

(approxi mately 280 nlL) was added thereto dropwi se (at an internal

t enper St@H{dHa1.J368H3)- | ower) while stirring, to 15 adjust the solution to
pH. 7.1. The organic |ayer was separated and washed with 5% sodi um chl ori de
wat er (Reierendarbxanplcodd] §)-tentdbuiyh ¢ar[S-onydraxyraethyl)isexarzoled-yipirisint2pr essur e.
To the residue was added isopropyl alcohol (3300 nmL), concentrated under a
r educegl}ipigddicaehorisg@pr opyl al cohol (3300 mi) was further added thereto and
concentrated under a reduced pressure to obtain a solution of

(4-[ (pyridi n-2-°"20yl oxy) met hyl | phenyl } boroni ¢ acid (646 g) in isopropyl

al cohol (26f7Twg) (yield: 94.4% . The obtained solution was heated to 60C,
whi ch adled to a container containing 2,2-dinmethyl-1, 3-propanedi ol (354
g, 3.41 m-{whj | e elinminating insoluble matter by suction-filtration, and

then whi 8/ was

o}

7<

To a mixture of ethyl 5-{2-[bis(2,2-dimethylpropoxycarbonyl)amino]pyridin-3-

shed thereto down with isopropyl

10  yllisoxazol-3-carboxylate (1.73 g, 4 mmol), ethanol (5 mL) and tetrahydrofuran (5 mL)
was added sodium borohydride (0.15 g, 4 mmol) at 0°C, which was stirred at room
temperature for one hour. Sodium borchydride (0.15 g, 4 mmol) was further added
thereto and the solution was stirred at room temperature for three hours. To the
reaction mixture was added water, extracted with ethyl acetate and the organic layer

15 was washed with water and saturated sodium chioride water. After drying over
anhydrous magnesium sulfate and filtering, the solvent was evaporated under a
reduced pressure. The residue was added with a mixture of n-hexane-ethyl acetate
(1: 1), suspended and stirred, and then filtered to obtain the title compound (1.02 g).

" H-NMR Spectrum (CDCls) & (ppm):1.33(18H,s), 4.81(2H,s), 6.60(1H,s),

20 7.43(1H,dd,J=4.8,8.0Hz), 8.27(1H,dd,J=2.0,8.0Hz), 8.60(1H,dd,J=2.0,4.8Hz).

[Reference Example 25] Di-ferf-butyl {3-[3-(bromomethyl)isoxazol-5-yl]pyridin-2-

yl{imidodicarbonate
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al cohol (685 nlL). After confirm ng dissolution, the solution was stirred at
a bath 25 tenperature of 20C and crystal precipitation was observed at an
internal tenperature of 28.8C After 1.5 hours, the bath tenperature was
set to -ZOC and the solution was stirred overnight. The precipitated

crystal \lltered and the crystal was washed with a small anount of
isoprop cg}tshol cooled to OC. The crystal was dried under a reduced
pressurle tain the title conpound (779 g) as a 5white crystal (yield:
92. 2% . 1H NVR Spectrum (DVMBO-d6) 8 (ppm):0.94(6H $),
3. 74( 4H, $T< 5°{€(2H $), 6.87(1H d,J=8.4Hz), 6.96-7.00(1H M,

7. 39( 2H, =8.0Hz), 7.67-7.74(3H, m, 8.14- 8.17(1H nm. [Reference Exanple

30] Synth is of di-tett-butyl [3-(3-{4[(pyridin-2-
10yl t licC 8.
Cder 1 rogén® ATRGLSRLPEAIG DR O AR

hi th di 0. 40
ol ) SPGB o te 407k s 5}| s%gf@ 339?@‘3"@2 fpbgheEP 20 60
mol ), cesium carbonate 15(391 Sa% per(l7) i odi de f3 9 nmg, 5
mol %) melhozcyath?aer{aiay@khwa.é a@Qed nh_cvppmagl heqmide (037 mL, 4 mimo
[1, 1" - bi s(di phenyl phosphi no) ferrocene] di chl oropal | adium (I1)
di chl ordvopwisenat (°Eymitech (a6 slirmed, at5ooml t@npanaiuce favdtwoshours eanchthe®OC for 1.5
hours. {4-[(Pyridin-2-yloxy)mnethyl]phenyl}boronic acid (46 ng, 0.20 mmol)

was addgifredngrsuec eRAotmhiauss. UThe Feartidnfriixturerwas caodled té OPCAthenheates. After
cooling, ethyl acetate 20 and 5% sodi um chl ori de sol uti on were added

ther et Qyzd B3Rk BleielBANFOIARUIIIPERG) Qiktatd BRR thEPadniL el qvates

transferre separato unne separated. After the organic |ayer

was wasped, o St %5?&8%%09@!1%{!&%%5?& A Hrifg RLPanApirsgsous

magnesium sulfate and filtering, the solvent was evaporated under a reduced
10 pressure, the residue was purified by silica gel column chromatography to obtain the
title compound (0.14 g).
"H-NMR Spectrum (CDCI3) & (ppm):1.33(18H,s), 4.45(2H s), 6.63(1H,s),
7.43(1H,dd,J=4.8,8.0Hz), 8.28(1H,dd,J=2.0,8.0Hz), 8.61(1H,dd,J=2.0,4.8Hz).

[Reference Example 26] Synthesis of 2-{(4-bromobenzyl)oxy]pyridine

15
To a solution of 4-bromobenzyl alcohol (18 g, 94.3 mmol) in dimethylsulfoxide

(85 mL) was added potassium fert-butoxide (11.5 g, 99 mmol) little by little under a
nitrogen atmosphere at room temperature, which was stirred for 10 minutes. To this
solution was added 2-fluoropyridine (12.3 g, 123 mmol) dropwise over 30 minutes
20 under a water bath cooling. After stirring at room temperature for two hours, ethyl
acetate and 5% sodium chloride water were added, and extracted. After the organic

layer was washed sequentially with water and 5% sodium chloride water, the solvent
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magnesi um sul fate, the solvent was evaporated under a reduced pressure. The
resi due was purified by silica gel colum chronatography to obtain the
title conpound (173 ng) as a pale yellow oily product. 1 H NVMR Spectrum
(CDCI3) 8 (ppm:1.23(9H, %), 4.05(2H, %), 5.34(2H,$), 56.32(1H 9),

6. 76- 6496l B?ate@uﬁ@eﬁa 96 idsdresudsiottdin thetitie ompounsig24. 4g) 3+
7.55-7.60(1 8.15-8.18(1H, m, 8.27(1H, dd,Jzz.o,s.mopm),a( glarem,

8. 57( ’ Hz) . [Reference Exanple 311
%_—(?;t %@‘:ﬁd_\%ﬁ@ ﬁ@oxyrret hyft-benzyl)-i so>e<azol 5-y1)- pyridin-2-ylamne 10
u
5 3 (3- (4 (py"'b'HMEi §99Fﬁ5‘>£'§‘)(9§%‘9ﬁﬁ°e9{%?13|3£% S BEEALYTHyT §98-
i m dodi car bonat e
(0 6 P2 (L0 Ob ST PR D TP 6O GEhE) (*%?ﬂéﬁ%@?d%ﬁﬁg@?ﬁ@ﬁ“ e
t hereto dropw se under an ice water cooling, which was stirred at fhe sane
t ergper at ur e Riefereone Foaomple Hwerﬂm@atheatswthwﬁl@@ﬂlQMOCR%f@WWQelgEa'PPP 1.61
mol ) was further added thereto dropwi se and the solution was stirred at

the sapg tenperature for one hour and at 20C for 3.5 hours. Under an ice
wat er cooling, to the reaction solution were added 0.5N aqueous sodi um

hydr oxygs teﬁékﬁ%fggﬁﬁg@?ﬂl Synatitica 2 fatsdmaieneyhéxgp@idiagi ¢ | ayer was

vvashed Wi water “and dried over anhydrous 20 nmagnesi um
sul f at ex_the sol vent was evaporat ed under a reduced pressure to obtain the

title co nd(J,ﬁ»Sng) as a pale yellow oily product. 1H NMR
Spect rum n 3 1(ppm:4.07(2H, %), 5.37(211, %), 5.42(2H brs), 6.25(1H $),
6. 71( 1H, dd, J=5. 6Hz) 6. 80(1H,d, J=8.4Hz), 6.87-6.91(1H m,

Under a nitrogen atmosphere, to a solution of 4-bromobenzyl alcohol (600 g,
10  3.21 mol) and 2-fluoropyridine (343 g, 3.53 mol) in tetrahydrofuran (1069 mL) was
added a solution of potassium ferf-butoxide (396 g, 3.563 mol) in tetrahydrofuran
(3208 mL) (63min, 9.2 to 20.5°C) dropwise under a 7°C cooling. After stirring at
22°C for three hours, an aqueous solution of 5% sodium bicarbonate (prepared from
sodium bicarbonate: 160 g and water: 3208 mL) was added thereto dropwise (20min,
15 21.0 to 23.9°C). Then, heptane (3220 mL) was added thereto and extracted, the
organic layer was washed with water (800 mL). The organic layer was concentrated
under a reduced pressure (to approximately 3200 mL), ethanol (1604 mL) was added
thereto and concentrated under a reduced pressure (to approximately 3200 mL).
Then, to the layer was added heptane (3200 mL), concentrated under a reduced
20 pressure, heptane (3200 mL) was further added thereto and concentrated under a
reduced pressure to obtain a solution of the title compound in heptane (2603 g,
containing 789 g of the target product) as a brown oily product (vield: 93.2%).
" H-NMR Spectrum (CDCls) & (ppm):5.33(2H,s), 6.87-6.70(1H,m), 6.98-
7.02(1H,m), 7.38-7.44(2H,m), 7.55-7.60(2H,m), 7.71-7.76(1H,m), 8.15-8.18(1H,m).
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7.30(2H,d, J=7.6Hz), 7.44(2H,d,J=7.6Hz), 7.56-7.61(1H n),

7.70(1H,dd, J=2.0,7.6Hz), 8.14(1H,dd,J=2.0,4.8Hz), 8.16-8.19(1H n).
Ref erence Exanples 32 to 33 are other synthesis nethods to Reference
Exanples 30 to 31. 5[ Reference Exanple 321 Synthesis of di-tert-butyl

[ 3- ( 3- [RdfeRMHdedEXarple 28] Synthesis of {4;[£Fyridin-2-y1c_>xy_)methy!]phenyl}boronic acid
yl oxy) et hyl ] benzyl ?I soxazol - 5-yppyridin-2-yl]imdodi carbonate The
operati OQH of the first batch was carried out as described bel ow. Under a

nitrogensgas stream after di-tert-butyl
{3[3-(E%I§y i soxazol -5-yl | pyridin-2- 10yl }i m dodi car bonate (20.80 kg,
50. 75 nol ) 24 4= 5-di net hyl-1, 3, 2-di oxabori nan-2- yl)benzynoxyl pyri di ne
(19.61 kg, 66.00 , 1.30M M, (oxydi-2,1-

phenyl ene) bi s(di phenyl phosphi ne) (1.367 kg, 2.54 nol, 0.05M M, potassium

carbonate ( Ynbkrkthitr8§ed htriBsphere 38 MoMtionesfe-RadremobenzyiitiXyjoyeiditeo(502

whi ch was nitrogen-substituted beforehand, the interior of fhe reactor was

e e T

added 1T’ Ng was en, after maintaining at an
internal tepperature of fro 5.t 5C and a_| | e essure
of 50 BopABARG: Noiase SPiutibR Toemus %28 i Wik aPtBt il i T ALt oo e
pressure was rel eased with nitrogen. This o ratiﬁgﬁb was rgggﬁged five times
to deg&tmingfosdbuningtes, Aimethaxyfsane 2HAJ. 1257 DM, wag Ad IPtoo
pal I adium acetate in N, N-dinmethyl formam de (m xed solution of palladium
acet at er¢pwiséGtitoe sarettemperatures i¥ftey 3Qndingtasa sceaiurated anueeus solpbiemali de
(9.8 kg, 0.5w/w, a portion of which was set aside for thorough wash)) was
added tdagmhehim eAlbride and water were added thereto for quenching, and the solution
was extracted with ethyl acetate. After the organic layer was washed with a mixture
10  of saturated aqueous solution of ammonium chloride and saturated sodium chloride
water and dried over anhydrous sodium suifate, the solvent was evaporated under a
reduced pressure. To the residue was added acetonitrile (200 mL), followed by
suspending and stirring at 70°C for 30 minutes, then, cooled, and stirred overnight at
4°C. The precipitated solid was filtered to obtain the title compound (11.2 g) as a
15  white solid.
"H-NMR Spectrum (CDCl3) & (ppm):4.62(2H,s), 5.42(2H,s),
6.83(1H,d,J=8.4Hz), 6.87-6.92(1H,m), 7.50(2H,d,J=8.0Hz), 7.57-7.62(1H,m),
7.75(2H,d,J=8.0Hz), 8.16-8.19(1H,m}).
[Reference Example 29] Synthesis of 2-{[4-(5,5-dimethyi-1,3,2-dioxaborinan-2-
20 yhbenzylloxy}pyridine
@
O,B

=

To a solution of 2-[(4-bromobenzyl)oxylpyridine (789 g, 2.98 mol) in heptane
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washed thereto down with the set aside degassed N, N-di nethyl formam de.
Next, after stirring for 10 mnutes, imedi ately degassed water (10.4 kg,
0.5w/ w) was added thereto dropwi se at an internal tenperature of from20 to
30C, and the operation of reducing the pressure to -0.087MPa | evel of the

reducegd,pr.e i HyoRFEH (8199 HiL)Nivhichgeas was
repeat&g%ts@(sa‘gé% %déggqsq%etrgg%f(?g? Hlﬁo%n%\clxtgﬁgryato appr(oxi mat e)i y 60C was

circul ated ickly to adjusi the internal_t. r f @ 65C and
the soberipas iy Wi fvaee | Sinany el S 2 pEFRERHutbSphets; WAl 3ty 1
After the end of the reaction was confirmed by HPLC anal ysi.s ene (90
kg, 4.After 4p niavtesdgeelinchwasstrraed#Ng %tlﬁkh%ﬂfx?*é?ﬂ?dpsf‘ﬂf’é”%‘f‘éf(bgjngtﬁo to 10
25C and water (156 kg, 7.5w w) was added thereto dropwi se at the same

t enper aladrRideanteretd e an intoreal tetriperatnwe of -12ACi Eeoling was rgsaimediMitof from
15 to 30C for 30 mnutes, the solution was left standing still for 30

M It egog) CTIRNALHSXIAaRY Baocuseiter 4)68M wasutghitiimatexdneTo t he
uppr%ler f’gﬁhenrd ?ﬂ?ﬂle of t%@g)feact o% was added water (104 kg, 5.0w w), which

vas StLLT8Rndh 088 il i£s8 Mol RARHRLY Refelo HFQILE {80, BIQ to61 Urep

mi nut e§? rert stafiding StTl overnig ,dand only the | ower | ayeL
Coner Al staie i orhhSuest fiin Soie o ORME" i olRRE bolKEIETA €

(2.8 kg, 0.135Ww/w) under pressure by a fjlt i,0 [\C nd_the reactor
and t h&.56 malkwps added thereje dEonyise %ﬂ@d-‘%&%ﬁo@%@e%i@%a . 0. 867wlw,
a portion was set aside for flushing and 20 thorough Wash'hn%%;?klj_l ng obt ai ned
filtratempeoatues fader stragrier Grinkoursoswiiehipg d¢ andeR WsiteTball $ORHR%H NSt her et o
down with the previously set aside toluene. Subsequently, after the

i Ny gr nAIltRIPRAS bHIFEd WREmAghtuekinaldeiiperatuB@@° Q) h©Ors tleunéxdayawalest t
standing still for 30 mnutes or |onger, and the | ower |ayer was

f
elimn ht thdretdd | the sodionsiasitransfappuicsiansepsrgtomaxi mum
and n-ﬁgggg@)(ﬁé%gggeig, r7.32r w) was added thereto dropw se over one hour

o1 1 onger 8 i Rl BRlen FFIBY SMERALyE (R 1 20 BOG| abdaiagubiren was

stirre erature range fo hour’s or "I onger. Then, after
t hi ocyanuric agid .90,kg, 5.0 | .0, . j j£ h

di vi deavas adeee ngr%&égngl;,58;1?@{1&{33@339&r%qbﬁﬁch%?ﬁ'zﬁpl?‘%?@ﬁ?fgﬁ@&@ﬁﬁ e of
from15 to 30C, the solution was stirred at the_ s; te rat ure range
for oneaddrd theretostigewisediat anrpieanaltempelaHig ?@@%r E)GVQJSRE{F SEThg: %bl ,
0.IMM was added thereinto with divided fractions over 30 m nutes gg

| onger  adjustthierstdutical totpined at ineeorgania layer was sepatatad andehad Wi A "as
stirred overnight at the sanme tenperature range. After overnight stirring,

the sol g8digm éHofidewataqapproraataly 060 e andttheaconsantsatedainden aggduced
filtration device which was prepared 10 beforehand, and the reactor and the

f100rat bARsRY! £6 tﬁf&id@é%@ ddiReagetopyVaIbBNel (8800 thisio Lohéatratéd

n- hept ane-tol uene (m xed solution of n-heptane (130 kg) and tol uene (83
(L 2l g Rcdici SitpRER. B G Hibe e A e R
guf N{J 2/? ﬁtgg EEEL&&?@(&H Cu%dglr)%erédm:elaé rp?ésis%?]e ¥4 LBaRE L bRttt SRUBRYridRBacarri ed
20 yloxy)methyllphenyljboronic acid (646 g} in isopropyl alcohol (2671 g) (yield: 94.4%).
~ The obtained solution was heated to 60°C, which was added to a container
containing 2,2-dimethyl-1,3-propanediol (354 g, 3.41 mol) while eliminating insoiubie
matter by suction-filtration, and then which was washed thereto down with isopropyl

alcohol (685 mL). After confirming dissolution, the solution was stirred at a bath

25 temperature of 20°C and crystal precipitation was observed at an internal
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15anmount of Celite 503 RV, activated carbon (Seisei Shirasagi) and m xed
sol ution of n- heptane-toluene. The obtained filtrate and washes were added
to the 500L reactor 1, which was concentrated under a reduced pressure and
hot water circulation at 40 to 70C until the content solution was

appr oxitemaperaturs0oi 288 YuaAlfter 1Anbounshithe kathdemparaturewas sehtaiajCsand| under
a nitrogen atnosphere and at an internal tenperature of 2030C or | ower

until e sulatiod veay dtored dvdrnigiht oMhefprébipitatedangsthbival fitaed, ntdthed.

As a second batch, the sane operation as descri bed above was carried out.

The fi 'ch@él%%@%a‘éﬁéﬁ'%ﬁthoé slirgm @ﬁdﬁ@g%ﬁ@orﬁ% ﬁﬁ%td*é.?’ﬂ‘?é-_ react or

1 to be poole the res bat c concentration under

nen 1t ROSHERF HE “@éeiét?%@@é’e%ﬁ%%é%l A e R DR o0 da

t her et o, then , r hot water circulation at 60 to 70C,

congen g@‘?lg'ggg@ced pressure was carried out until distillate

out f | ow vvealgened. At this point, the residue was anal yzed and the tol uene /
target produdi-NAR iSpectrumrs(EMBR)-duas (en ) GiPd{ad, ), rdo i (irks ) iS- 32 H, 9 ut y|
[3-(3- {4] (pyridin-2-yloxy)nethyl]benzyl}i soxazol -5-y0Pyridi n-211]i m do

di car b@d{d H;d 8 /HZL B @6t Ne0{ 1, N E. 382k ghd=8.0HE) & .6 DITCAHBHah) d114-esi due.
Tol uene (29.66 kg, corresponding to a toluene / target product ratio of

0. 700 W 1w added thereto, the solution was stirred at an internal
tenperature of from 15 to 30C for 30 minutes or |onger to obtain a tol uene

yield ‘f@i%‘bé FeEpE s EM?ﬁé&?bﬂ%‘%ﬁ&@&é@%&@kﬂ&e%%r vei 175 um 150 x
2ad0. MRSy e eGRaeT SO0 ir g ) ool o nce Bampl e 3]

3-(3-(4-Pyridin-2- yI oxymet hyI) benzyl)-isoxazol -5-y1)- pyridin-2-ylamne 15

(ﬂm

7<

Under nitrogen atmosphere, to a mixture of di-fert-butyl {3-[3-
(chloromethyl)isoxazol-5-yl]pyridin-2-yl}imidodicarbonate (164 mg, 0.40 mmol), {4-
[{pyridin-2-yloxy)methyllphenyl}boronic acid (138 mg, 0.60 mmol), cesium carbonate

15 (391 mg, 1.20 mmol), copper(l) iodide (3.9 mg, 5 mol%) and 1,2-dimethoxyethane
(2.0 mL) was added [1,1’-bis(diphenylphosphino)ferrocene]dichloropalladium (ll) -
dichloromethane complex (16.4 mg, 5 mol%) ,which was stirred at 80°C for 1.5 hours.
{4-[(Pyridin-2-yloxy)methyl]lphenyl}boronic acid (46 mg, 0.20 mmol) was added
thereto and the solution was further stirred for 4.5 hours. After cooling, ethyl acetate

20 and 5% sodium chloride solution were added thereto, insoluble matter was filtered
out, then, the filtrate was transferred to a separatory funnel and separated. After the

organic layer was washed with 5% sodium chloride water and dried over anhydrous
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To a toluene solution of di-tert-butyl [3-(3-{4[(pyridin-2-

yl oxy) met hyl ] benzyl }i soxazol - 5-yQpyri di n-2-yl]i m do di carbonate (containing
42.37 kg (75.85 nol)) was added formc acid (181 kg, 4.27w w) dropw se at
an internal tenperature of from-5 to 20C, which was stirred at an internal

t enper gdgrRsim fsufFie? the? ollent3rss B0apdrdtddurdewsducedigressurbe Thed of the

reaction was confirmed by HPLC analysis, the internal tenperature was

cool ed I two fractions
and ad¢ sﬁdmgév»fa%ﬂ@g@rlg/ Q‘%g %ﬂ‘ﬁﬂﬁ‘%@%’ c% ’(ﬂ gll.)tgliigtﬁe%% 500L reactor
1, post- roce S carr s _de i bed bel ow. Under stirring,
wat er €9 H?Qm ﬁgm\,\&)a%\ﬁga @‘f@?oéis&iopvw se at an internal
tenperature, of from-5to ZOC further tert-butyl nethyl ether (31.4 kg,

0. 74wlw) and FhNMﬁtSm@trm(QD%) Se(peB1L a3 (Abs)e 4RRIGH. D2 RHH A, an
internal tenperature of fromO to 25C. The solution was stirred at an

i nt®r nél32(¢hiper 6t76-8.76( 11 nonb138-6 K028, Mo 17 . 28 (2ed =88 HZ), 713§-7 .4 3Adihhg
still for 30 mnutes or longer to separate the |ower |ayer. The | ower |ayer

was retgnedd(QHIME 8¢§ust1:3(1Htm§ tg. o, qetiepl @8 loeiz) (31. 4 kg, 0.74wlw) and
n- heptane (29.0 kg, 0.684ww) were added thereto again at an internal

t enper at Loy Paiy 25C, the solution was stirred at an internal
tenper?t%lfr(gl-g(?dfjrog 19 2)250for five mnutes, then, left standing still

for 30 ut es d 1 r S 1gai n. The

| ower I[g Eqre%%%?(g %g{ﬁ] éa(%%‘g}"icyﬁtﬁoﬁm%k@ea@ Eﬁgngaquzgoté—% 5ol ution of
48% sodi um h dI’OXI de (116 kg; 1392.0 nol, 18.35M M as sodi um hydr oxi de) was
added ®YIPR-SYIAIRINGn i nt er nal terrperature of fromO to 25C. Next, at the
same tenperature range, ethyl acetate (96 kg, 2.26ww) was added thereto

and an aqueous- an@ 48% sodi um hydr oxi de (20.5 kg; 15 246.0 nol,

3.24M M as ydr oXi gle) was added thereto dropwi se. In addition,

her ei n, afie tenperature range, an aqueous solution of approximtely 8%
sodi um ¥ oxi de (m xed solution of an aqueous solution of 48% sodi um
hydPoxi de (TQ 7 kg; 152.4 nol, 2.00M M as sodi um hydroxi de) and water (64
kg, 1.5w was added there tQ dro e u H of t ower yer was
oFi 6.0 t o, DI0a Rut idA> GUPYRINTED B ey e al neeae ey BTG or |t he
solution was stirred for one hour or longer at an internal tenperature of

f r om 20/jimidsdTaabonatef(28 &mgdbhg wnpl)iwas disaclyed in apelanitiledOgHM), t he | ower
| ayer was checked again (actual value: pH 8.29) and the | ower |ayer was

el i m najoedenfratadchisydrppigiorit ager (60eiRiGE0NgMol wareaddaxt theretoedropdibedurader
aqueous sol ution of approximately 5% sodi um bi carbonate (m xed sol ution of

aﬁ?'cﬁm \Aaggicgv?e;l’trézgﬂglgrﬁg Whiéh Was $iBrcdatthb satistentperaturd 8dr digs hduB 75w W) ) ,

15  Concentrated hydrochloric acid (140 pL, 1.61 mmol) was further added thereto
dropwise and the solution was stirred at the same temperature for one hour and at
20°C for 3.5 hours. Under an ice water cooling, to the reaction solution were added
0.5N agueous sodium hydroxide and ethyl acetate and extracted. After the organic
layer was washed with 5% sodium chloride water and dried over anhydrous

20 magnesium sulfate, the solvent was evaporated under a reduced pressure to obtain
the title compound (18.3 mg) as a pale yellow oily product.

"H-NMR Spectrum (CDCl3) § (ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs),

6.25(1H,s), 8.71(1H,dd,J=5.2,7.6Hz), 6.80(1H,d,J=8.4Hz), 6.87-6.91(1H,m),
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an internal tenperature of from20 to 30C for one hour or |onger and then
|l eft standing still for 30 mnutes or longer. After the | ower |ayer
(pH8.60) was elimnated, to the upper |ayer was added water (106 kg,
2.5w/w), which was stirred at an internal tenperature of from20 to 30C for
one hogr3oieHIQPFRBHZA MEd4 (A tt=Ft6He AGeT e 1H o), I07BhHld, &=2.0/7 ldager ,
and the | ower |ayer (pH7.17) was elim nated again. For the 500L
react0@_124(1H[}{d’ggﬂgmgﬂ%y,gp@_@s@(mg rW?S carried out concurrently with the
u

500L reactor 1. e'content solution of the 500L reactor 1 was

transferred { he L [ d d pressure
under hot weg{eg re&CFﬁaé??'%g%Z%sé %%6&8&@&&%@%%%%@%3% gn‘?ggg?uti on was
approxi mately 100L. Next, to the concentration residue were added et hanol
(42 kgExenmpigsp0dadiet hyl acetate (96 kg, 2.26ww), which was stirred for
five mnutes, then, concentrated under a reduced pressure under hot water
ci rsul fRefencace EZamplsB2] Gynthesis Dfadiéﬁffchuw|l‘[§-(3€{&ﬁ§éﬂldlbr?essur e of -

0. 092MPa or greater and al nost no distillate outfl ow was observed. At this
poi nt, y@(y?rﬁetr@ft]b9htﬁ}iis@(az@i-5091Widin—mqimildsd'rcmelnbn&te hyl acetate was added
little by little until the crystal dissolved conpletely (13.85 kg used).
After ethanol kg) d ethyl acetate (6.7 kg) were further added, the
internal te £ dj usted to 50 to 55C, and after confirm ng

vi sual | Jhat M he cryst was di ssol ved, n-heptane (33.5 kg, 0.79w/ w) was
added tfhetlet 8cover 30 minutes or longer at an internal tenperature of 20
from 45-§0265C. ,Then, after

3-(3-(4- ﬁTt(i dpP -yl oxynmet hyl ) - benzyl) -i soxazol -5-yl1)- pyridin-2-ylam ne
(0.011 k ° whi ch can be synt hesi zed according to the methods described in
t he panphl of the International Publication WO 08/ 136279, Specifications,
Exanpl e 18, was added thereto at an internal tenperature of from45 to 50C
and preci pi tEté opemtionrof shafirshhatahbsas cadied det avdesdribsdiredowt Undefiaat t he
25 sane tenperature range for one hour or |onger. After n-heptane (66.9 kg,

1. 58W Witroy&s ?agéﬁéad{,waﬁtewButyp{aewamlmorométbwgeoxa&blaryl]pmiennm
tenperature of from45 to 55C, the internal tenperature was cooled to O to

tlg‘rigovzl}&%%dﬁéw&ﬁa@r(f'zb%wﬁé 5EPS! nidie ﬁﬂh%SjE{}d‘in*!@fﬁﬁS‘F,B!Z—@i@xa&oﬁﬁﬁ—ﬁﬁnﬁ

er re range for tTive hours or longér. After the content solution was

oo R U A LI 5L T
LR H PV R AR AT TV A W

acetate (4.15 IF{% 0.098wW w) and n- h(l\algt ane (18.81 kg 0.444wlw) ), -and m xed
sol ut i orarbenaten@Hbl kel 94 meol( Hi30BHNY yvere; astdesktoa RAPl reqerons wWhich was 71w w)
and n-heptane (18.81 kg,

nitrogen-substituted beforehand, the interior of the reactor was nitrogen-substituted

15  again, N,N-dimethyl formamide (147 kg, 7.08w/w) was added thereto and stirring was
started. Then, after maintaining at an internal temperature of from 15 to 25°C and a
leve! of the reduced pressure of -0.090MPa or greater for three to five minutes
maintenance, the reduced pressure was released with nitrogen. This operation was
repeated five times to degas the solution. After degassing was finished, solution of

20 palladium acetate in N,N-dimethyl formamide (mixed solution of palladium acetate
(0.570 kg, 2.54 mol, 0.05M/M) and degassed N,N-dimethyl formamide (9.8 kg,

0.5w/w, a portion of which was set aside for thorough wash)) was added thereto, and
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- 10 0.444w/w)) to obtain a wet crude crystal of the title conpound (36.52
kg) as a slightly yellow crystal. The obtai ned wet crude crystal of
3-(3-(4-pyridin-2-yloxynet hyl)-benzyl)- isoxazol -5-yl)-pyridin-2-ylamne
(36.52 kg) and ethanol (57.9 kg, 2.37w/w) were added sequentially to a 500L
di ssol waisbad ¢tberetmtowh witisthe setasiade dedgassied N dddiietbyl forrehanids. Nexd, heat ed
to an internal tenperature of from70 to 75C to dissolve the crystal. Wile

mai nt ahﬂéﬂ@tiﬁrihg_fblem@efniaywS,eimmbeatély@%@bgéé@mw (40i4oKg, veSwWivrawas er r ed
through a SUS tilter to a 500L crystallization can, and the 500L

di ssol utyj . [ t t i fo | (19.3 kg,
0. ur wh SR AT BbontS: o ah el fo BBt YR 20O O BNAT ot i ol y
65C. Next, .the filtrate was 20 adj 0 .an_int t rature of from
55t o EperatiahcptreiBOdadBreslid B AEOE AP Rl e PR ES Sl
honbgenous. Thereafter, when the internal tenperature was cogled slowy to
48 %o wleasippyibe spdynaskpigspuiawith Aftfogeniuas reReatgdtiveedimes.i hoereatier,
tenperature of from55 to 60C to dissolve the crystal, imediately the

i nt er nalbot wabgreat spreximete ly @0 Edva cindulatedsuickin to adjust the internal
3-(3-(4-pyridin-2-yloxynet hyl)- 25benzyl)-isoxazol -5-y1)-pyridin-2-ylam ne
(0. 011 t&@peratbiectd fean S%etoseBYN&asd BRIsolatie® Waisngiricd fob ehrathboesrgshel bed in
t he panphl et of the International Publication W 08/ 136279, Specifications,

Exanpl g8 of Waheirgd AfBraAE A of thd ReAbtioh! WaE cBRfPEY bgH‘FrLre ghalgsigst al was
confirmed visually an internal tenperature of from45 to 50C, "the

t
EEZf’ﬁgi#laﬁeg’iﬁ%ﬁhi)%-?ﬁ@ﬁ@z y%%é:ﬁ%?&@?*%?%‘T?ﬁéﬁ%ﬁ%rtﬁﬁnp%f%ﬁ?peﬁaﬁd}‘ﬁal°r i
0 10C : [ i nt,
or 401 p2ESC G 41 Saka. Lampe s ApdesanErsse EPPWBP AR PRIBE s con i 1 med

to be identical to the reference sanple, the suspension was stirred

over ni ¢@mpetatureerangee tham after stivingaigs intarnakemnsratuwie ef fram &5 ta Be°Gr yst al
formwas confirned to be identical to the reference 10sanple, the crystal
was solford30 nmjnitessthessaitish wiashefa stamting $tilgfer 30vwnohedies ar longet stavdingand
respectively pour-washed with approxi mately half of the anount of 19.3 kg

of et haiel thedowbE Rivar dagellinfinyedal Tofhe lgpdraagatinpitedithie (ettd3vkyg) . This
wet crystal was placed into a m xed type vacuum dryer and dried under a

Lfdrgﬁ%éi@%gﬁﬁdé%ﬁ(gﬁ R ,nngﬂ%hiél‘?Wé%rﬁiHéﬁeatoén inttaPenigarafife bPfrofn hours

15 15 to 30°C for five minutes, then left standing still overnight, and only the lower layer
containing no insoluble matter was eliminated. The upper layer and the lower layer
containing insoluble matter were filtered with Celite 503 RV (2.8 kg, 0.135w/w) under
pressure by a filtration device, and the reactor and the filiration device were pour-
washed with toluene (18.0 kg, 0.867wlw, a portion was set aside for flushing and

20 thorough washing). The obtained filtrate and washes were returned to the 500L
reacfor 2 and washed thereto down with the previously set aside {oluene.
Subsequently, after the internal temperature was .adjusted to 15 to 30°C, the solution
was left standing still for 30 minutes or longer, and the lower layer was eliminated.

After the stirring speed was adjusted to approximately maximum and n-heptane (152

25 kg, 7.32w/w) was added thereto dropwise over one hour or longer at an internal
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15 tenperature of from35 to 45C for 12 hours or longer to obtain the title
conpound (23.52 kg, 65.63 nol, yield: 86.8% as a pale yellow crystal.

1 H NMR Spectrum (CDCl 3)8(ppm:4.07(2H,3$), 5.37(2H, %), 5.42(2H, brs),
6.25(1H,$), 6.71(1H dd,J=5.2,7.6Hz), 6.80(1H d, J=8.4Hz), 6.87-6.91(1H ),

7. 30( 2tdrepdraturetsf)fronT 1846 B0°C, fers@ttign wasSSirnededt thelsane temperature
7.70(1H,dd, J=2.0, 7. 6Hz), 208.14(1H,dd,J=2.0,4.8Hz), 8.16-8.19(1H n).

HPLC copqitd igp o hoRkdBpT ’Cithén PAfterGhR cEMiidasin (0 80Ky H0$wmdl, D. ,
SHI SEI %J]Oﬁ){j rmbi?e phase:ongggtoni?ri le / water / tri(fl uorgéacetic acid = 180

/ 820 / : o : ;
255xand DD AP addod Therehtd Vutn divideWiradtions aysr 30 minyes or longer at an

i di nyl t hyl ) ph I t hy] ).-5- | yv1) - pyri di.ni HO-P-00
o el TP SRR et 51 461Gy Bi SR Gh Vs e Reing | Cescer (1.5
g, 5.6 mol), sodiumiodide (420 ng, 2.8 mmol),  and tetrah(}(gré)%ran (10 m)
wash 5 iefnparature range for one hour or longer. Once more, thiocyanuric aci (0.90 kg,

3-(3-(4-(pyridin-2-yloxynethyl)-benzyp-isoxazol -5-y1)-Pyridin-2-yl am ne
(1.0 g5.@8 Mol M/kie sesi dudbd iheReihter witls dividechfraetians owerci0 mirutes of r ed
overni ght at roomtenperature. The reaction m xture was cooled to 0C, and

triflugsoagelish iderfaltémpdratunasf REALTS tA180ET and the wokioAtwddstirssade
tenperature. The reaction m xture was all owed to roomtenperature and

stirr e%vfeﬂ{igﬁtoatrfhgétﬁﬁﬁet ﬁ%rﬁa éteriaﬁ o S Al bQ@rn‘g@g esl%ﬂ}lrl?q) NRERblAbAG tiuler a

reduced pressure, e residu S perforne tration (CHP20OP,
M t subi shi, Kaseiz), eluted wt t . . was
concentf ?%?teawﬁﬁéitﬁf%é ngﬁwﬁaa&d‘é@ﬁgﬁb&b@%@ﬁ?ﬁ@y g%{e’ﬁ%aq@%ﬂéﬂ%% sﬂr‘é#’?% in an
ODS colum (water : acetonitri I%. : ,tr{iglgor_oacetic acid = 100?“: %g c 1,
théd 1dedorehapd, and the reacter anshie filyation devieg welp vasigd theiyiohheih a o)
The eluent was concentrated under 15 a reduced pressure, smal| amounts of
net hanohixad dobttisarofeheptangdalucne: (wixed spigtien ohpdhemiang(£30 kot a@%d sol i ds
were collected by filtration. These were dried with forced air for 2.5
hour s abluede (88 kghaaiottidmef whidhewas spbaside f880etting theHctivated carbon 1H NMVR
spectrum (CD3CD : D20 = 1: 1) 8 (ppm: 4.08 (2H, s), 5.33 (2H, s), 5.75
éZH:] d.(sdisei SRirbBagi))6 - Ater(ddding thidcarfurit 4did (1.80%@; 104® (13H.0.200My. 35 (2H,
thereinto once more, filtration with activated carbon was carried out using the same
15  amount of Celite 503 RV, activated carbon (Seisei Shirasagi) and mixed solution of n-
heptane-toluene. The obtained filtrate and washes were added to the 500L reactor 1,
which was concentrated under a reduced pressure and hot water circulation at 40 to
70°C until the content solution was approximately 100L visually. And, the residue
was left standing still under a nitrogen atmosphere and at an internal temperature of
20  30°C or lower until activated carbon filtration of the second batch was finished.
As a second batch, the same operation as described above was carried out.
The filtrate and washes of the second batch were added to the 500L reactor 1 to be
pooled with the residue of the first batch, and concentration under a reduced
pressufe was started. Under hot water circulation at 60 to 70°C, when the distillate

25 outflow had weakened,ltoluene (144 kg) was added thereto, then, again, under hot
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8,0 Hz), 7.41 (2H, d, J =8.0 Hz), 7.69-7.74 (1H, m, 8,15-8.18 (1H m,
8.26 (1H, dd, J = 1.2, 7.2 Hz), 8.35 (1H dd, J =1.2, 6.8 Hz). Exanple 2:
2- Ami no- 1- ((phosphonoxy) net hyl ) - 3- (34(44( 2-

pyri di nyl oxy) nmet hyl ) phenyOret hyl ) - 5-i soxazol y1) - pyri di ni um anhydrous form

(type AR i
oy a1 A1 S aaT V) oy 1 i (Som) v

acet i codtpafld TRAHA afshh Alkys bPER 1 RraBus Wb aihe o RIEED o

was returned to roomtenperatu and .t he precjpi I

by 1| {9HeRBAATECOBOSE Fe (01 197addnpuan Boiep chah pft e e By 1858 "
H NMR Spectrum (DI\/BOdG%y8 (ppm: 4.07_ (2H,$), 5.33 (2H, %), 5.72

(2H, d, J4igp\aidin-2-gorymesiyllomnzyilisosard-5ry ey Znyl misiogicamgngye contgst
(2H,d, J=8.4Hz), 7.42 (2H,d,J=8.4Hz), 7.69-7.74 (1H m, 8.15-8.18 (1H m,
8. 25 ( Bhdddedsllefie Cohtdnt in thedCoriediratibh re3idud 5 Tekems! @956 kg,

2- Ami no- 1- ((phosphonoxy) net hyl ) - 3- (34(44( 2- '

pyri di %F%ﬁ%ﬁ&ihbxb%w@v&h torSdh e of B0y i sddehirdrets f or m

(type m Xture of phosphoric acid di-terf-butyl ester chloronethyl
y y

ester 41m.,. 2. . ( , ° ;
3- (3-( éﬁ_’? Wnﬁﬁ"gﬁ;}"}%‘%%@ﬁgﬂg‘?ﬁ@e{géz'ﬁfi?mﬁ‘nr&ﬁw -1 -t§?f50- [c):yfr0 |r ionn-“£1}j §/ Sam' ne
escribed in Reference anp 3 20 0. ) . j i odi de

( 251ng,°rT?W9ﬁHP)°%R%‘P@ té’ﬁ%&? %‘ﬁudi?fg Omﬂ%ﬁmmg ug‘?fﬁ@é%ﬁ %%%? glrgu @éhgour s. To
the reaction m xture, under ice cooling, an aqueous solution of 2N
hydr oc arget predud; YieGii/#- A%k added, which was stirred at roomtenperature
for 3.5 hours. To the reaction m xture was added et hyl acetate (10ni) and
MF}B{ ( 10nL)HPRGE:omliticnsecolartrr. ARG ELTHRAKGIEIMSEN Hyem, 188 xsepaakidd,
et hy

SHISEIDO), mobile phase: acetonitrile / water / frifluoroacetic acid = 180/820/1 to

900/100 /1 (v/v/v).
[Reference Example 33] 3-(3-(4-Pyridin-2-yloxymethyl)-benzyl)-isoxazol-5-yl)-

pyridin-2-ylamine

o=
WU
S
NZ NH,

To a toluene solution of di-tert-butyl [3-(3-{4[(pyridin-2-

15

yloxy)methyljbenzyf}isoxazol-5-yl)pyridin-2-yllimido dicarbonate (containing 42.37 kg
(75.85 mol)) was added formic acid (181 kg, 4.27w/w) dropwise at an internal
temperature of from -5 to 20°C, which was stirred at an internal temperaturé of from
20 22 to 32°C for 19 to 20 hours. After the end of the reaction was confirmed by HPLC
analysis, the internal temperature was cooled to -5 fo 10°C and the content solution
was divided into two fractions and added to the 500L reactors 1 and 2, respectively.

For the 500L reactor 1, post-processing was carried out as described below.
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Z5 acetate (10nmL) was added to the aqueous |ayer, and then, |IN agueous

sodi um hydroxi de was added until a pH of the aqueous |ayer reached 2,

whi ch was extracted. The aqueous | ayer was separated, ethyl acetate (10mL)
was added to the aqueous |ayer, and then, 1N aqueous sodi um hydroxi de was
added d&mdar sdirjing, owatehgﬁbﬁgxebﬁéwlvamas added doeretedropmisshatvais indetnact ed. The
aqueous | ayer was separated, ethyl 5 acetate (10nL) was added to the

aqueousemnpeesturebfifrbires, to X9°ag fgthes, RedbutyimettyRiheig3Nask@ ddrdvitdnd a pH
of the aqueous |ayer reached 3, whi ch was extracted. The aqueous | ayer was

separ atepthNeqauay @98’4\}#@1 W&‘é%djft‘i HaretBdd ofh Hidrhal BmpEr&tlird Berasueous
4 an?t rﬁmg

| ayer reached aqu ous |l ayer was stirred ove ht at room

t t at t tiall
Thd e ?hgﬁi’ﬁh@'ﬁrﬁﬁsegw 1 gh et oS Y IR PR
d 68 tr DVEO- d5), 8 4.08 (2H 5. 33
EB%J r}"’ﬁ mw’ﬂ?ém f@dngﬁ SE rﬁmgﬁtés(qﬂonﬁe @ﬁﬁa Ahe ey ﬁééwr és
(2HdJ81Hz) 7.42 (2H,d,J=8. 1Hz), 7.70-7.74 (1H m), 816818(1Hr’r)
8. 25 ( iFhedleve: layermwasteturnedda the ssadier, (fambvyimetaiether 1.4 kg, 0.74wiw)
2- Am no- 1- ( (phosphonoxy) net hyl ) - 3- (34( 44( 2-

pyri di raridoneptdrie (290 koyDE8aMW) wbre added terélo ayain éit ahumteamdlydr ous form
(type 3) To a m xture of chloronmethyl di-tert-butyl phosphate (6. 73

9, 26 RER{pkratite 4PfrbRT 0 f’d‘ﬁ“‘@ftHé%ldt%% \thé shﬁ@@ 'a't'ﬁh'lﬂ‘éh% térﬁPQ?atQFe 40 ol )

and cupper powder (127 ng, 2 mmol) were added, which was stifred at room

ES”FT?‘L%T" Q4P R B utés, then, Jsft standin ?t*"sf%%? MiOHIesi 919098 Ande

sodbim h?i%é”-"%a ‘3'33%%03%3?@ Sgalica o igrgSye e\Pﬁ% H*’rlﬁﬁ) o RPTPRgoR: T oom
terrperature After 23 hours, a m xture of chlorone
i T o S tRB AROL BOIBaN S 485 RAGIIM hyieniss (18 kg 1392.0 mol,
18.35M/M as sodium hydroxide) was added dropwise at an internal temperature of
from O to 25°C. Next, at the same temperature range, ethyl acetate (96 kg, 2.26w/w)
was added thereto and an aqueous solution of 48% sodium hydroxide (20.5 kg;

15  248.0 mol, 3.24M/M as sodium hydroxide) was added thereto dropwise. In addition,
herein, at same temperature range, an aqueous solution of approximately 8% sodium
hydroxide (mixed solution of an aqueous solution of 48% sodium hydroxide (12.7 kg;
152.4 mol,' 2.00M/M as sodium hydroxide) and water (64 kg, 1.5w/w)) was added
thereto dropwise until a pH of the lower layer was pH 8.00 to 9.00, (actual value: pH

20 8.58) (0.75 kg used). Thereafter, the solution was stirred for one hour or longer at an
internal temperature of from 20 to 30°C and left standing still overnight, then, the pH
of the lower layer was checked again (actual value: pH 8.29) and the lower layer was
eliminated. To the upper layer remaining in the reactor was added an aqueous

solution of approximately 5% sodium bicarbonate (mixed solution of sodium

25 bicarbonate (5.3 kg, 63.09 mol) and water (101 kg, 2.375w/w)), which was stirred at
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5(3.25 g, 21.5 mmol ), cupper powder (68 ng, 1.08 mmol), and tetrahydrofuran
(12 nmL), which was prepared as described above, was added thereto, which
was stirred at roomtenperature. After 20 hours, the reaction m xture was
filtered to renmove the insoluble matter, and the organic |ayer was

separ ataadntefoalttbmpeestulré bhfroor 2mto 801G jeronctibinymirionddrariccthaaileit (22 nl) was
added dropwi se with an ice-water cooling bath, 10 followed by stirring at

room t RS uﬂefor/@‘dmrn@eéohmgér Aft@b’{hea@we@q%/e(riiﬁHB*@O)\O@% amsiagdtddo the

reaction m xture, and 5N aqueous sodi um hydr oxi was added dropwi se with

Aaucond Fig LpFCa 8nae dces | f’%ﬁ*dé?%ﬁ’s P FRe BT 3 AnRetralgs T
ayer . EEREEAGH 05 P 4715 WL (RECTEATE oINS o e PRaT R 0T

tenperature for one hour, so as to rermve the insoluble matters by

fi | br atmibHtesToIdORgBl A6 the Jewerlayer @bt A0 pwas sistnated @gel. (70 nl) was added
thereto, followed by stirring for 30 mnutes with an ice-water cooling
bat h. Then, Rdréhs800tireactnag, giecsarde ippshprosessiggrnedocamiedrouticghcurrdigtht day,
the insoluble matters was renoved by filtration. To the resulting aqueous
20 | aye&yith & s00ir eelek®ir1.c aci d was added dropwi se, so as to adjust a pHto
be 3.5. A small anount of solid of

éyf{"d.”ﬁyﬁoiw*@éﬂ@ S B thes S0d el Pavas transferred fo the 500 reator | o
h | Af
e o Eon O LT T P e AL a i T

wat er - 25aceton|trlle(1' and acetnitrile (8 inthis
ord@r 605(1@ Wil e gertent aolution vas aRW@%'mﬂ*@yﬂcQ%tHPﬁ tqn@edm@@ngat'% (3.39
g) as a pal e-brown solid. To the resulting crude solid (3.39 g),

sodi umresidtietwereadipdggthanal atkgr 1(BYW) and) etipr acetaied@6tkg, Rabvdwdy stirring
at roomtenperature for 0.5 hours. After it was confirned that the

I nsol uidchmidsestsrasbior fioe noihatesy Hbn, gcatemirated| iendet 3. redoted peesssbirendded
thereto. Addition of 5N hydrochloric acid dropwi se resulted in gradual

for mat i gephot Matdr dedufdtion sy tosh stihiiG RvBMbfitheRBddedd piddSufd 6f 1 | Ng was
carried out at roomtenperature overnight. After 17 hours the precipitated

crystalg E;)Q?Mij(a 61rr gﬂ%?fér drideamiRs ﬂ@%aéﬁi!h% &@&IS RESbBRsALH! (Ng@j' g)non;t‘lagt)

acetonit In this or dr|e under a reduc ressure to

obt1%| : 6rgc%p¥t5{' ion of 81%%9 r\]\fjas(gbserv e"i‘ﬁyl ac'%"f1 t& was Og&liéé) fue tXﬁttt"T‘e until the

crystal dissolved completely (13.85 kg used). After ethanol (18.3 kg) and ethyl
acetate (6.7 kg) were further added, the internal temperature was adjusted to 50 to
55°C, and after confirming visually that the crystal was dissolved, n-heptane (33.5 kg,
0.79w/w) was added therefo over 30 minutes or !onger at an internal temperature of

20 from 45 to 55°C. Then, after 3-(3-(4-pyridin-2-yloxymethyl)-benzyl)-isoxazol-5-yl)-
pyridin-2-ylamine (0.011 kg), which can be synthesized according to the methods
described in the pamphlet of the International Publication WO 08/136279,
Specifications, Example 18, was added thereto at an internal temperature of from 45
to 50°C and precipitation of crystal was observed, the solution was stirred at the

25 same temperature range for one hour or longer. After n-heptane (66.9 kg, 1.58w/w)
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1H NVR Spectrum (DMSO-d6) 5 (ppm: 4.08 (2H,$), 5.33 (2H $), 5.73
(2H,d, J=9. 2Hz), 6.84-6.87 (1H m, 6.97-7.04 (3H n), 7.35 (2H,d, J=8. 1Hz),
7.42 (2H,d, J=8.1Hz), 7.70-7.74 (1Hn), 8.16-8.18 (1Hn), 8.25

(1H,dd, J=1.5, 7.5Hz), 8.34- 8.36 (1H m). 15Exanple 5:

2- A NQrab-dddedasppaisexsvarineyhdurdor(8nddrit(d@rinternal temperature of from 45 to
pyri di nyl oxy) net hyl ) phenyQret hyl ) - 5-i soxazol y1) - pyri di ni um hydrate To a

m Xt ur %P?é a@%‘%ﬁ@?ﬁél tEn%%irrT%uﬁjé waStdoold 44 0 85 169C BLELIRIBLIN orf8h§Er, Gham.

0. 17mo aceto

3-(3-(4 d|n2 yI -benzyl mne
descri ﬂ%‘;t(‘ipng E%PV@S g%e(%mat %ﬁ%&t%ggéﬁﬁq 5('v\é]1qao urgér L%g%

(25ngy, 0.17nmml) were added at roomtenper tur stir at 4C
for 7ﬂl*\%ﬁ%tenfﬁ‘élHt‘O'%qur%n&lPd%@d’EW%ﬁé‘P Tof ﬂ?%m‘ %‘%}i{ liﬁg'%action
m xture, tetrahydrofuran (1nL) and an aqueous sol ution of 2N h drochl oric
aci @ ( blﬁﬂ)e tezget praduct was P4dmthe spepensiore wagtfilteredwnder presaidreatha oom

tenperature for 1.5 hours. To the reaction m xture, ethyl acetate was added

under icpstaloghd paur-aaghéd anthebdidebwithurined sehdiomafretianctiathyhvaretatdded at
the sane tenperature until a pH of the aqueous layer reached 7.5. The

aGUEOU bR (HAEI SBRATGRIGTLAEOIAT 600K QUIBSY! i) botdl (ayths RghI o i ¢ aci d

was adde oomterrperature until a pH of thé aqueous |ayer reached 5.

it ?2?@%@«@% dfepREeCest 8 ef*e?%%‘ﬁf*@?t%Loe"ﬁ*eeffc?&ﬁl'éﬁﬁ%%@% Ao
(2nl) TERGBRLTNERS q‘%iq'neof?e%ﬁ%%ﬂ 820k T v e KieRtgsad P A TR DB o)
: ggp? mﬁ«é@)ﬁfoHotﬁ)asng orgqcfuggegzyﬁt@)o??wé ﬁtTe egmp@umdégéﬂ)k%)lﬁg@ggm IQ "
(1H nn), 8.16-8.19 (2H,n), 8.27 (1H,d, J=6.6Hz).
yellow crystal.
The obtained wet crude crystal of 3-(3-(4-pyridin-2-yloxymethyi)-benzyl)-
isoxazol-5-yl)-pyridin-2-ylamine (36.52 kg) and ethanol (57.9 kg, 2.37w/w) were
added sequentially to a 500L dissolution can, which was nitrogen-substituted
15 beforehand, and heated to an internal temperature of from 70 to 75°C tfo dissolve the
crystal. While maintaining the temperature, this dissolution solution was transferred
through a SUS filter to a 500L crystallization can, and the 500L dissolution can and
SUS filter were washed thoughtly with ethanol (19.3 kg, 0.8w/w)} which was kept
heated at an external temperature of approximately 65°C. Next, the filtrate was
20  adjusted to an internal temperature of from 55 to 60°C, and it was confirmed that the
solution inside the can was homogenous. Thereafter, when the internal temperature
was cooled slowly to 48 to 51°C, crystal precipitated. After heating again to an
internal temperature of from 55 to 60°C fo dissolve the crystal, immediately the
internal temperature was cooled to 48 to 51°C and 3-(3-(4-pyridin-2-yloxymethyl)-
25  benzyl)-isoxazol-5-yl)-pyridin-2-ylamine (0.011 kg), which can be synthesized
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10 Exanpl e 6: 2-Am no-1-((phosphonoxy) net hyl)-3-(34(44(2-

pyri di nyl oxy) net hyl ) phenyl ) met hyl ) - 5-i soxazol y1) - pyri di nium acetic acid

sol vate

2- Am no- 1- ( ( phosphonoxy) et hyl ) - 3- (34(4- (2pyri di nyl oxy) net hyl ) phenyl ) net hyl
) - 5- i sageardinglio-thg methods et 80iney) invihs anspdetefdthe interatiosial BubBediont hen,
while stirring, acetic acid was added to obtain a transparent 15 sol ution.

Then, W9 o8P 3827 sp%&m&aﬁ@uﬁ@@(at.ﬁpléqua@.rmre@t;u—rrﬁe@qmbw hehen esftapi t at ed
solid was recovered by filtration to obtain the title compound (22nygy

RS U s e e el e
6255 zé@i@r@&s&ﬁfeaw d\t@%st'fge%ahz %wtawa? tBI“Bef@Q ff@&#ﬁpé‘@é for

2- Am no- 1- ( (phosphonoxy) net hyl ) - 3- (34(44( 2-

pyrd di epedoly fe Ong Reve NGRS Miutes - argbtk\azahem‘e)l tepprmtHIewAs seslesHe

2- Am no- 1- ( (phosphonoxy) net hyl ) - 3- ( 34( 44( 2-

pyri di yH0%Y avet four hpoegt lomgehy A} tHis peink eaftdralpregipitatichenyatal (BB8ng) was
di ssolved in 25 0.023% aqueous ammoni a (25nL), then |yophilized to obtain

the tichmpledBAYsE cryEied fding ifreof was confirmed to be identical to the reference
2- Am no- 1- (( phosphonoxy) net hyl ) - 3- (3- ((44( 2-

pyri di gh el )R SpeROBRYEL N axﬁerhf?%ggﬁmevga %msbgatufa 2095, Q"

rmnohy onox rret hyl') -3-(34(44( 2-

2 LA R i T IR

RET chla(r)nr;:lg tﬁglccriys(tal was )sohd -liquid separated with a centrifuge divided in two times,
and respectively pour-washed with approximately half of the amount of 19.3 kg of
ethanol to obtain a wet crystal of the target product (24.23 kg). This wet crystal was
placed into a mixed type vacuum dryer and dried under a reduced pressure at an
external temperature of from 20 to 30°C for 6 hours or longer and an external

15  temperature of from 35 to 45°C for 12 hours or longer to obtain the titie compound

(23.52 kg, 65.63 mol, yield: 86.8%) as a pale yellow crystal.

'H-NMR Spectrum (CDCIl; }3(ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs),
6.25(1H,s), 6.71(1H,dd,J=5.2,7.6Hz), 6.80(1H,d,J=8.4Hz), 6.87-6.91(1H,m),
7.30(2H,d,J=7.6Hz), 7.44(2H,d,J=7.6Hz), 7.56-7.61(1H,m), 7.70(1H,dd,J=2.0,7.6Hz),

20 8.14(1H,dd,J=2.0,4.8Hz), 8.16-8.19(1H,m).
HPLC conditions: column: CAPCELL PAK C18 MGII (5 um, 150 x 4.6mmlL.D.,

SHISEIDO), mobile phase: acetonitrile / water / trifluoroacetic acid = 180/ 820/ 1 to

900/100/1(v/v/iv).

25 Example 1 2-Amino-1-{{phosphonoxy)methyl)-3-(3-((4-((2-
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was added to obtain a transparent solution. Then, acetone (13nL) was added
thereto, and the solid precipitated by subjecting to ultrasound treatnent
was recovered by filtration to obtain a white solid (97ng). The resulting
solid (97mg) was dissolved in water (1nlL), acetone (19n.) was added, and
the sowm.ﬁy@&y &R ?Bﬁh@wnh@ethbl)@tsbﬂgzdlpl)mytmmamnnd treat nent was
recovered by f| tration to obtain the title conpound (92ny).

1 H NMR Spectrum ( DMBO c16) Pr): 4.10 (2H, %), 5.33 (2H, %), 5.96

(2H,d, J=12. 8Hz), 6.84-6.87 ] : (1H, M, 6.99 (1H %), 7.08

(1H,t,J=7. 2Hz), 735(2 \ .47 (2N, d, J=8.0Hz), 7.70-7.75 (1H
8.15- 158.18 (1H ), o ( 0F) (anm,

2- Ami no- 1- ((phospho
pyri di nyl oxy) et hyl yOret hyI ) -i soxazol y1) - pyri di ni um

nonohydr ochl r| de 2 Am no- 1- ((phosphonoxy) met hyl ) - 3- (34(44(2-

pyri di nyl oxy met hyl )phenyOrret hyl ) - 5-i soxazol y1) - pyri di ni um (50ng) was
suspended 201y Q{(O 5n) and nethanol (0.5n), then, while stirring, 2N
hydrochl oric @ |d (Z21%4) was added to obtain a transparent solution. Then,
acetone was added until the solution turned slightly turbid, which was
stirred for G0 mnutes. The precipitated solid was recovered by filtration
to obtain t g@le crystal (33ng). 1H NMR Spectrum (DVSO-c16) 8 (Ppm:
4.10 (ti@$) 3 (2H,$), 5.98 25(2H,d, J=12.8Hz), 6.84-6.87 (1H n),
6.97-7.01 (1K m, 699(1H$) 707711(1Hn’) 7.35 (2H,d,J=7.6Hz), 7.42
(2H,dJ76 ), 7.70-7.75 (1H,m, 8.15-8.18 (1H, m, 8.28- 8.33 (2H m.

Ex l e 10:
pyr G nyl oxy s T ek PRERRDT YA B Bt o518 Shomet st (15 %t o

5.6 mmol), sodium iodide (420 mg, 2.8 mmol), and tetrahydrofuran (10 mL) was

5 added 3—(3-(4-(pyridin—2-y|oxymethyl)—benzyl)_—isoxazoI-S-yl)—pyridin—2—ylamine (1.0 g, .
2.8 mmol) described in Reference Example 1, which was stirred overnight at room
temperature. The reaction mixture was cooled to 0°C, and trifluoroacetic acid (17
mL) was added thereto dropwise at the same temperature. The reaction mixture was
allowed to room temperature and stirred for 30 minutes. The reaction solution was

10 concentrated under a reduced pressure, and the residue was performed gel filtration
(CHP20P, Mitsubishi Kasei), eluted with water, and then methanol). The eluent was
concentrated under a reduced pressure, the residue was then purified in an ODS
column (water : acetonitrile : trifluoroacetic acid = 1000 : 10 : 1, then 1000 : 200 : 1.2,
then 1000 : 250 : 1.25, and then 1500 : 500 : 2). The eluent was concentrated under

15  areduced pressure, small amounts of methanol and ether were added to the residue,
and the precipitated solids were collected by filtration. These were dried with forced
air for 2.5 hours at 60°C to obtain the title compound (380 mg, 29%}).

'H-NMR spectrum (CD;0D : DO = 1 : 1) & (ppm): 4.08 (2H, s), 5.33 (2H, s),

5.75 (2H, d, J = 10 Hz), 6.85 (1H, d, J = 8.4 Hz), 6.96-7.40 (3H, m), 7.35 (2H, d, J =
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52- Ami no- 1- (( phosphonoxy) net hyl ) - 3- (34(44( 2-

pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol y1) - pyri di ni um (50ng) was

di ssolved in water (0.5nL) nethanol (0.5n) and 2N sulfuric acid (52.5nmm).
Acet one (approxi matel y0.5n) was added to cloud the solution, which was
stirred briefly at roomtenperature. The cl oudy sol ution was subjected to
the ultrasound treatnent, 10then, the precipitated solid was recovered by
filtration to obtain the title crystal (38nmg). 1 H NVR Spectrum (DVBO-d5) 5

S5 311?#%?’7%13%@'% (f?r“% ey oty o) B fed Bk W 2b M 4l

2H,d, J=8. 4 7 .18 (1H, 8.28-8.32 (2H m. 15
(Exarrple 11: ljz; 2 TZQ{ (B( h(osb c{b?lox%) #{}t'ﬁ ) - 3((34?)44(2- ( "

ridinylo o ridiniumnononitrate
A ;qheﬁusxiéﬁ*%. 4 ) RPe) “n"?%. R L i o 1
( ( phosphonoxyiamiibyhmetByliphéhyhrictrdt) Byisdxdzan)- Q%M)rm?r‘i BaHyhiRE forh)iyBs Ay | ) - 5- 1 sox

azol yl)- pyridine (50ng) at roomtenperature until a transparent sol ution
was obtaisned. Af p@mimd1-gphespAdioximthy)\iaGe4-(&s added to the residue and
insoluble matter was renoved by filtration. The filtrate was concentrated,
and snmal | amytdingoxyimetayljphaol)retid) Scedarayhpyridiriod SOmgbwadisuspesdedue. Af t er
concentration, addition of a small amunt of ethanol to the residue,

fol | owed by isdisjethivisuliexidecat 8RS, thany whileaticringr watenand acetidacitwere sddedias
refluxed for two mnutes. After_returning to roomtenperature, the

preci pi t at edvd3Ng seldtoRdansRage e Fhad. WSPW?Q’T‘&%S ©RIrmed to oA IeMpPR@tWet | e

t al 35 tr 4.10 (2H, $
213 L o) "By tapypresipitatedsol WaEpersvasetEy HiaHo]  chibin s THegripaindy ¢ oy n).
7.09 (1 7,6, 7.6Hz), 7.35 (2H d, J=8.0kz), 7.42 (2H,d, J=8. k),

7.70-7.7 (fi?'ﬂ?; 8.15-8.18 (1H m, 826 834(2Hrr) 5 Exanpl e 12:

h
gy'rb\lmdlmr)lyﬁoi§fn§fﬁawgé%emhM%6'%%%g 81037{3“ p)y |2r1ﬁ{sm5r7r12)nohydr obr om de
2- Ami no- 1- ((Qﬁ‘asﬁb%e B)a&%é?y&ﬁ | )é§ﬂ?%((§|=l rrr) 6.98 (1H 8), 7.35

pyri di nyl oxy ) et hyl) p enyl ) nmet 5-i1soxazo yridinium (50mg) was
di ssol ved i naMates.4HR), Fr)2H, aekmﬂgl 76@-7%5)%0% %\lahsgﬂ@m)m c acid

(0.3m). A snall anpunt 10of acetone was ded to cloud the solution, which
was |eft to (sHadd=$6)71dHzf, @ 33e8.5h{1iHom).

15 Example 3: 2-Amino-1-{{phosphonoxyYmethyl)-3-(3-((4-{(2-
pyridinyloxy)ymethyl)phenyl)methyl)-5-isoxazolyl)-pyridinium anhydrous form (type 2)

To a mixture of phosphoric acid di-tert-butyl ester chioromethy! ester (541mg,
2.1mmol) and tetrahydrofuran (10mL), 3-(3-(4-(Pyridin-2-yloxymethyl}-benzyl)-
isoxazol-5-yl)-pyridin-2-ylamine described in Reference Example 1 (300mg,

20 0.84mmol) and sodium iodide (251mg, 1.7mmol) were added at 4°C, which was
stirred at 4°C for 66 hours. To the reaction mixture, under ice cooling, an aqueous
solution of 2N hydrochloric acid (10mL) was added, which was stirred at room
temperature for 3.5 hours. To the reaction mixture was added ethyi acetate (10mL)

and water (10mL), and was then extracted. The aqueous [ayer was separated, ethyl

25  acetate (10mL) was added to the agueous layer, and then, 1N aqueous sodium
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The precipitated solid was recovered by filtration to obtain the title
crystal (44ng). ' " H NVWR Spectrum (DMBO-d6) 8 (ppm: 4.10 (2H, %),
5.33 (2H, %), 5.98 (2H,d, J=13.2Hz), 6.84-6.87 (1H m, 6.98-7.01 (2H, M, 7.09
(1H,dd, J=7.6,7.6Hz), 7.35 (2H,d, J=8.0Hz), 7.42 (2Hd,J=8.0Hz), 7.70-7.75

( 1H, m hydrox@legwag adodryntil @, pty o8tresaqugraus layer Laghpr . ydich was extracted.

2- Am no- 1- (( phosphonoxy) net hyl ) - 3- (34(44( 2-

pyri di MiykeaqievesHzyormienyépatabad, etlhyliaceiate ¢ Orh) ) pasiatidedumtsedguenssl t

2- Am no- 1- (( phosphonoxy) et hyl ) - 3- (34(44( 2-

pyri di nyle®xyndreidhy MNCAGIRGUS B diNn) myRird 58 @78 AddedddAtid HH WINHSAGTIo RS
suspended 20 in nethanol (3nL) and LN aqueous sodi um hydroxi de (0.107nlL)
was ad 5 &0 t ' r

Ferpor S0 coasRee o W Rl chIBCKEE Tid BAGECIabRRaBRbaA AT, | oo
amount of  ac ne. was added to this residue tp |et el | ow crystal

o 81 pirceiats CHBELMas eatodRs adkgans Byt candineh, R AR adhe s ati on
and dried under a reduced pressure at roomtenperature to obtain the title
25 compydrKidepmg)added until a gH jof ihgragpeeus laye( rsavhed 3. ypish wasostrasteds) |
5.12 (2H,$), 5.62 (2H,d, J=2.3Hz), 6.60 (1H $), 6.70 (1H d, J=2. 1Hz),

6. 84- 6.T8@ ddqldous,layerddag Repdraled,. BHagueduL Sodinm dydretidghrds adday uftil=n

(1H, M, 7.90-7.98 (3H, M. Exanple 14:

2- Am ngHLof thehaefuribusaxyarreabiéd 43ahd e 4deous layer was stirred overnight at
5pyri di nyl oxy) net hyl ) phenyOnret hyl ) - 5-i soxazol y1) - pyri di ni um hem cal ci um

sal t =AM po- 1 - W 3= : ;
pyri di ﬁ??@x%%rﬁ@f%pﬁgﬁg%%ép ﬁé‘%ﬁ%@?w gé g‘ﬁ?ﬁ%@ F‘%‘%ﬂ?ﬂ %e?%%%%ﬁyv\vlggh
suspended_in ter 5ni) N agueqys i . i was added
2t TPoo yiteh Burard 2t ainsind SRR arhy T B8 pBIRIT AL B BEmbBuBR {8iee " s "6
in water Y (0.32nm.). The reaction m xture was stirred overnight at room
tenpera1t7Lﬁ3)e. The precipitated crystal was centrifuged to separate it from
t he super natant . The crystal was washed twice with water (2nL) and then
washed once W-NMRSpectiam (M O-ds pb{rrm):4he8 (2iis¢, & ddwadmsd, $.72ng) . 1 H NWVR
Spectrum (CD30DY D20=1/1) (ppm: 4.13 (2H,$), 5.29 (2H $), 5.79

(2H,d,J=9.2Hz), 6.84-6.87 (1H,m), 6.97-7.04 (3H,m), 7.35 (2H,d,J=8.1Hz), 7.42

(2H.d,J=8.1Hz), 7.70-7.74 (1H,m), 8.16-8.18 (1H,m), 8.25 (1H,dd,J=1.5,7.5Hz), 8.34-

15 8.36 (1H,m).
Example 4 : 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-

pyridinyloxy)methyl)phenyl)methyi)-5-isoxazolyl)-pyridinium anhydrous form (type 3)

S\
IS o
| =
@)N NH,
so—t0°

To a mixture of chloromethyl di-tert-butylphosphate (6.73 g, 26 mmol) and
20 tetrahydrofuran (22 mL), sodium iodide (6.03 g, 40 mmol) and cupper powder (127

mg, 2 mmol) were added, which was stirred at room temperature. After 5 hours, 3-
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.37

15(2H, d, J=8. 8Hz), 6.85 (1H,$), 6.88-6.90 (1H m, 7.02-7.06 (2H ), 7
1 (1H m,

(2H,d,J=8.2Hz), 7.44 (2H,d,J=8.4Hz), 7.74-7.78 (1H nm, 8.09-8.1
8.17-8.19 (1H, m, 8.23 (1H dd, J=1. 6, 7. 6Hz) . Exanple 15:

2- Ami no- ‘bi(phosphonoxy) met h I) 3-(34(44(2-

pyri di k§A @/&)rtﬁbfﬂﬁywmﬁ@ﬁw;)rﬁimiyl)yswa adbPyridinyylaaing (il¥ i ROum sal t
202- Am no- 1- (( phosphonoxy) net hyl ) - 3- (34(44( 2-

pyri di myhob yiesetibsd jpBesmmplentttbidene520sokazod BN agyedus sodiom( B@irg¥ideas

suspended in nethanol (3nL) and an aqueous solution of 4MIithium hydroxide

(0. 027123 maswérddaritidderits. folBhvedByxstitfifg W fodthitémeerdtare. 2RRBO2E Hodfs, F oOM
t enperature and then concentrated under a reduced pressure. An appropriate

amount % %l%ﬁeﬁ? g%ﬂoﬁ yihosphats @!?3&2114%% YEJJ{jJBﬁ‘:yi%P ! al

preC| plta e precl I"ow crys S reco ére tration

dr| re uced ress 0 rat ta| he title
@5? %3)5 gewﬁéﬁﬁ?% 5% B @B%?fe% ura@”ﬁ% ok §)
559 J22Hz 59 1H$) 671 (1H d, J=2.
(1H t, MichP@P Prépgﬁd@%@eW@ﬁdrﬁ) ove, W@S(@qeg tbeQ?tQJ—WWChW%SWFBd at
(2H, d, J=2. 1Hz), 7.56-7.60 (1HLm, 7.88-7.94 (3H,n). Exanple 16:
2- Ami noedm(t@plmaﬂumo&ﬁ@enﬂﬂ Il'npu}s,ahe Beqtivhomixture was filtered to remove the
pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol y1) - pyri di ni um pot assi um sal t

2- A ninsbiyttip mestedro and Yheretdgadic ta3ret drals(skpaiated1 0o the resulting organic layer,
pyri di nyl oxy) net hyl )phenyhrret hyl ) - 5-i soxazol y1) - pyri di ni um (65ng) was

Sus pen%?@h%d}oﬁﬁfofﬁé%kd eagi\% Wuémvm( Hroke eatePeddlifffipathas added

thereto I'S m Xxture was s irr hours at roomtenperdture and then

o Fatite By SUg, 5t‘?§“fﬂe%"§56‘?§ﬁ#%wf’éé“’3f%f‘5§ e PR b TR ot e

yeIIow crystal was recovered by fi]Jtration 15 and dri.ed und a, reduced
L 5o AB0kE 1 damTeasgB e, AE0 SN anvEq RS e dNEHEE M |

dropwise with an ice-water cooling bath so as to adjust a pH to be from 10.5 to 11.0.
The aqueous layer was separated, followed by washing with ethyl acetate (35 mL),
and the same procedure was repeated twice. To the resulting aqueous layer,

15  acetonitrile (70 mL) was added, followed by stirring at room temperature for one hour,
sd as to remove the insoluble matters by filtration. The aqueous layer was separated,
acetonitrile (70 mL) was added thereto, followed by stirring for 30 minutes with an
ice-water cooling bath. Then, the solution was stored in a refrigerator over night.
Next day, the insoluble matters was removed by filtration. To the resulting aqueous

20 layer, 5N hydrochloric acid was added dropwise, so as to adjusta pHto be 3.5. A
smal amount of solid of 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium was added info the
solution, followed by stirring at room temperature over night. After 18 hours, the
precipitated solid was filtrated, followed by washing with water (8 mL), water-

25 acetonifrile (1:1, 8 mL), and acetnitrile (8 mL) in this order, and dried under a reduced
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1 H NMR Spectrum (D20) 5 (ppm: 3.96 (2H, %), 5.12 (2H $), 5.62

(2 ,d, J=2.3Hz), 6.60 (1H %), 6.70 (1H d,J=2.1Hz), 6.85-6.88 (2H M, 7.21
(2H,d,J=2.1Hz), 7.29 (2H,d,J=2.1Hz), 7.55-7.60 (1H,m, 7.90-7.92 (2H m,
7.93-7.97 20(1H, m . Exanple 17: 2-Am no-1-((phosphonoxy) nethyl)-3-(34(44(2-
pyri di nyl oxy) met hyl ) phenyOret hyl ) - 5-i soxazol y1) - pyri di ni um phosphat e

2- Am no- 1- ( (phosphonoxy) net hyl ) - 3- (34(4-((2-

pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol y1) - pyri di ni um (30ng) was
suspended 25 pressetent@nditaitOhdOmide salid (1Va$ gi a¢ @. @ sbjowraslidphosphori c acid
(85% 0.11nm) was added thereto at roomtenperature for dissolution.

Acet one (3.0nl) m§0§dﬁjﬁ(§uﬂlﬂ9wdﬁsqf@ (BI98 @)esrdivrosulfitx (132 9) ahd vhter @héd
into a colorless suspension. The solvent was elimnated by decantation to

obtain the ti{MeWeSFBdaRdTqMeg)bY %"W%é&?‘ﬁ’@fﬁt'e@mée‘)m@ (Dienit was 16

(1 du 9270, BR Hace isclyte ke Wed notaitonted aiptoolig i mbors
7. 40 (2H dg J= %dgég)hergtodfﬁxdﬁggincbf N?’n)g}'%%_‘zgl%%d Gﬂtib‘uﬂ%re%ﬁ&eéin@rgdgalom) ;

8.17-8.20 (2H, m, 8.29

2- Am no- 1- (( phﬁﬁﬂﬂ@ﬁ@iﬁe dtiil. ) Arter(@3tisfiflg 4 pH to be 3.5, the stirring was carried out at
pyri di nyl oxy) nmet hyl ) phenyl ) met hyl ) - 5-i soxazol y1) - pyri di ni um

N- et hyl - D- gl usantemepdrésae bvernight, After 17 hours, the precipitated crystal was filtrated,

2- Am no- 1- (( phosphonoxy) net hyl ) - 3- ( 34( 44( 2-

pyri di nyl oxy) Hanyasheeithwetepiape®nitdleXdAdo§ mL)pgedtonitiile (@ 1 BONiy) thisasder,
suspended in \i@ él OnL), and N-nethyl-D-glucam ne (99% 15. 1ng) and

wat er (0. 12mlf‘” pg &Bﬂ%’dﬂ W%‘F@T'Grqst‘}f‘”%%?'ﬂtm%ﬁ“e WP?%@ Fhonis@ aale- was

concentr ggﬂ) '% reduced pressure, and the residue was dissol ved by
addi ng rre n ?“l The sol ution was concentrated under a reduced

glr ?fnsﬁ;?edt Bsndecant atl o%ét 0 obt élﬁf??% ??(‘H@’ ?E)dnép % %%’é\ﬁp‘ ?3
(2H,d,J=9.2Hz), 6.84-6.87 (1H,m), 6.97-7.04 (3H,m)}, 7.35 (2H,d,J=8.1Hz), 7.42
(2H,d,J=8.1Hz), 7.70-7.74 (1H,m), 8.16-8.18 (1H,m}, 8.25 (1H,dd,J=1.5,7.5Hz}, 8.34-
B.36 (1H,m).

16  Example 56 : 2-Amino-1-({phosphonoxy)methyl)-3-(3-({(4-((2-
pyridinyloxy)methyl)phenyhmethyl)-5-isoxazolyl)-pyridinium hydrate

To a mixture of phosphoric acid di-ferf-butyl ester chioromethyl ester (43mg,

0.17mmol) and acetone (ImL), 3-(3-(4-(Pyridin-2-yloxymethy!)-benzyl)-isoxazol-5-yl)-
pyridin-2-ylamine described in Reference Example 1 (30mg, 0.084mmol) and sodium

20 iodide (25mg, 0.17mmol) were added at room temperature, which was stirred at 4°C
for 17 hours, then, stirred at room temperature for 3 days. To the reaction mixture,
tetrahydrofuran (1mL) and an aqueous solution of 2N hydrochloric acid (1mL) were
added at room temperature, which was stirred at room temperature for 1.5 hours. To
the reaction mixture, ethyl acetate was added under ice cooling, and then, 5N

25 aqueous sodium hydroxide was added at the same temperature until a pH of the
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1H NVR Spectrum (DMSO-d6) 5 (ppm: 2.76 (3H,$), 3.15

20( 1H, dd, J=9. 5, 13. OHz), 3.20 (1H,dd,J=3.5,13.0Hz), 3.62-3.67 (3H m,
3.71-3.76 (2H m, 3.79-3.82 (3H M, 4.05-4.10 (2H m, 412(2H$) 5. 28
(2H, %), 5.79 (2H,d,J=9.0Hz), 6.83 (1H $), 6.88 (1H,d,J=8.5Hz), 7.01-7.05
(2H, m aquegss éaanerdeaef&emﬁi) The agugaus, laygr—\ga@s@parateéqgnd a?'@C(‘-@QUﬁf) 8. 09
(1H,dd, J=1.5,5.0Hz), 8.17 (1H,dd,J=1.5,6.5Hz), 8.20 (1H,dd,J=1.5,7.5Hz). 25
Exanpl eolRionZfAN hodibchlopbesitheaeaddest dtybpmIetipefddite until a pH of the

pyri di nyl oxy) met hypphenyl ) rnet hyl ) - 5-i soxazol yO-pyridinium1 |ysine salt

2- Am ngglisb(; AR heacel SRkl bﬁ%%fé’r(\r?as added with ethyl acetate at rqom
pyri di nyI oxy) net hyl ) phenypnet hyl ) - 5-i soxazol y1) - pyri di ni um (50ng) 1 L-

| ysi ne | I ! ef t hen,

t he solté/'éﬁfb‘%v\}g ﬁ%%@ﬁ?re\ét ec# rﬂlﬁgierg@%r eagﬁce gg%g\%re héE%%CrPo%?%lrrL) was
added to the resjdue to, suspend andre f|| t he, solid. The
oIt Rt e GRS AL SR Neshen oY e R I
amount of nethanol was added to the resi due Whl ch was heated to 60 to 70C.
Once t ligoprepanoh@nls 4o wbtain the tite comagandt(8. 7Ms A%t at e, whi ch was
recovered by filtration to obtain the title crystal (25ng). 101 H NWR

Spect r um ( DNBENWR Spetfim (DMSRGdd) alao;(mﬁ-m? (2HSB-SL3B 2K B, 5P9 1. 72-1. 80
(2H,n), 2.86 (2Ht,J=8.0Hz), 3.59 (1Ht,J=5.6Hz), 3.95 (2H $), 5.10 (2H $),

5.62 = i J 6 ; 2H, M,
5 (i Stle i o ol e

N 'J
I(:(ZJrH rer)a e ys? %Zgnﬁisgaftgg Jl'ﬁ)hous oe{ éﬂ gﬁi g'zI?L(g aﬁgleﬁﬁsgégﬁgf ?rat ely
medlur PR Ao e eReBP R ey o 4 a1 ons. . Appar at us
used: >|(3-yr|d¥nyloxy)m>éthy!)phenyl)methyl)( g/%gg;a%(é%ylf)r Sﬁldlmum gcetlc acid solvate
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenylymethyl)-5-isoxazolyl)-pyridinium (30mg) was suspended
in ethanol at 80°C, then, while stirring, acetic acid was added to obtain a transparent
15 solution. Then, the solution was returned to room temperature and the precipitated
solid was recovered by filtration to obtain the title compound (22mg).
'H-NMR Spectrum (DMSO-de ) & (ppm): 1.91 (3H,s), 4.08 (2H,s), 5.33 (2H,s),
5.73 (2H,d,J=9.6Hz), 6.84-6.87 (1H,m), 6.97-7.30 (2H,m), 6.98 (1H,s), 7.35
(2H,d,J=8.0Hz), 7.42 (2H,d,J=8.0Hz), 7.69-7.74 (1H,m), 8.15-8.18 (1H,m), 8.25
20 (1H,dd,J=1.6,7.6Hz), 8.36 (1H,dd,J=1.6,6.4Hz).
Example 7: 2-Amino-1-((phosphonoxy)methyl)-3-(3-({(4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium amorphous
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg) was dissolved in
25 0.023% aqueous ammonia (25mL), then lyophilized to obtain the title compound.
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20Cor poration) X-ray used: CuK al pha beam Goni oneter: TTR-111 hori zontal

goni oneter Counter: scintillation counter 25Sanple plate: alum num Target:

Cu Tube voltage: 50kV Tube current: 300mA Scanni ng speed: 2.000/mn

5Scanni ng axis: 20/ 0 Scanning range; 20=2.000-35.000 Divergence slit: 0.5mm

Vert i c&xamrledyetdninpri-{(phgsrhanoxyrethebat{&(@né2s1 it open 10Sensor slit:

open Sanpling width: 0.02 Integration tine: 1
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium monohydrochioride

2-Amino-1-((phosphonoxy)methyl)-3-(3-{{4-((2-

pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (100mg) was suspended
5 inwater (1mL) and methanol (1mL), then, while stirring, 2N hydrochloric acid (0.5ml)

was added to obtain a transparent solution. Then, acetone (13ml.) was added
thereto, and the solid precipitated by subjecting to ultrasound treatment was
recovered by filtration to obtain a white solid (97mg). The resulting solid (97mg) was
dissolved in Water (1mL), acetone (19mL) was added, and the solid precipitated by

10  subjecting fo ultrasound treatment was recovered by filtration to obtain the title
compound (92mg).

"H-NMR Spectrum (DMSO-ds ) & (ppm): 4.10 (2H,s), 5.33 (2H,s), 5.96
(2H,d,J=12.8Hz), 6.84-6.87 (1H,m), 6.97-7.01 (1H,m), 6.99 (1H,s), 7.08
(1H,t,J=7.2Hz), 7.35 (2H,d,J=8.0Hz), 7.42 (2H,d,J=8.0Hz), 7.70-7.75 (1H,m), 8.15-

15 8.18 (1H,m), 8.31 (2H,d,J=7.2Hz).
Example 9: 2-Amino-1-((phosphonoxy)methy!)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyi)-pyridinium monohydrochloride

2-Amino-1-((phosphonoxy)methyl)-3-(3-({4-((2-

pyridinyloxy)methyl)phenylymethyl)-5-isoxazolyl)-pyridinium (50mg) was suspended

20  in water (0.5mL) and methano! (0.5mL), then, while stirring, 2N hydrochloric acid
(214uL) was added to obtain a transparent solution. Then, acetone was added until
the solution turned slightly turbid, which was stirred for 30 minutes. The precipitated
solid was recovered by filtration to obtain the title crystal (33mg).

YH-NMR Spectrum (DMSO-dg ) 6 (ppm): 4.10 (2H,s), 5.33 (2H,s), 5.98

25 (2H,d,J=12.8Hz), 6.84-6.87 (1H,m), 6.97-7.01 (1H,m), 6.99 (1H,s), 7.07-7.11 (1H,m),
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The X-ray diffraction patterns of the powders for each crystal and each 15
anor phous obtained in each of Exanple are shown respectively in Fig. 1 to
Fig. 14, and represent ative peaks and relative intensities for the

dlffractlon angl| eé of each crystal described above are shown in Table
1. (@hed: JEY -6, N%GZWd(Jﬁ7cﬁHZ)07 167 @5)(1thm), 8.35-8.18 (1H mpu$.28-
8.33 (2H,m).

Example 10: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy}methyl)phenyl)methyl)-5-isoxazolyt)-pyridinium hemisulfate
5 2-Amino-1-{{phosphonoxy)methyl)-3-(3-((4-((2-

pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg) was dissolved in
water (0.5mL) methanol (0.5mL) and 2N sulfuric acid (52.5mg). Acetone
(approximately0.5mL) was added to cloud the solution, which was stirred briefly at
room temperature. The cloudy solution was subjected to the uitrasound treatment,

10  then, the precipitated solid was recovered by filtration to obtain the title crystal (38mg).

"H-NMR Spectrum (DMSO-ds) 3 (ppm): 4.10 (2H,s), 5.33 (2H,s),

5.94 (2H,d,J=12.4Hz), 6.84-6.87 (1H,m), 6.97-7.01 (2H,m),
7.06-7.10 (1H,m), 7.35 (2H,d,J=8.4Hz) 7.42 (2H.d,J=8.4Hz), 7.70-7.75 (1H,m), 8.15-
8.18 (1H,m), 8.28-8.32 (2H,m).

15  Example 11: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium mononitrate

An aqueous solution of 9% nitric acid was added to 2-amino-1-

((phosphonoxy)methyl)-3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-
pyridine (60mg) at room temperature until a transparent solution was obtained. After

20  concentration, water was added to the residue and insoluble matter was removed by
filtration. The filtrate was concentrated, and small amounts of methanol and acetone
were added to the residue. After concentration, addition of a small amount of ethanol
to the residue, followed by subjecting to the uitrasound treatment, the mixture was
refluxed for two minutes. After returning to room temperature, the precipitated solid

25 was recovered by filtration to obtain the title crystal (35mg).
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c a)a) CL dtc9 COr 00 CO0) CO cN The conpounds accordi ng
to the present invention represented by formula (1), (1A, or (IB) were
used in a Candida system c infection experinment with nmce, which showed
that there was pronounced inprovenent in the average nunber .of survival
days, and thatNMR Speoprant (dSQede) & iapeh): dnt( (Bd,sbA.3B (3Hish 5.88ns of
solubility in water 5 and stability in aqueous solutions, as well as
saf et y (29, J13/6M@), .81 114 8, J=deaEns BISH-7 100 @) NeSE 1 Eldd=nGs7 aHe),
extrenmely useful for the prevention or treatnent of fungal infections. 1.
Conpar gtiy &+ aSi=eesarp e Of2rbal 28 dilis)y 7170-Y¥68H H,m), 8.15-8.18 (1H,m), 8.26-
8.34 (2H,m).
5 Example 12: 2-Amino-1-((phosphonoxy)methyl)-3-(3-({(4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium monohydrobromide
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg) was dissolved in
water (0.5mL), methanol (0.5mL.) and 2N hydrobromic acid (0.3mL). A small amount
10 of acetone was added to cloud the solution, which was left to stand still for a while.
The precipitated solid was recovered by filtration to obtain the fitle crystal (44mg).
'H-NMR Spectrum (DMSO-ds) & (ppm): 4.10 (2H s), 5.33 (2H,s), 5.98
(2H,d,J=13.2Hz), 6.84-6.87 (1H,m), 6.98-7.01 (2H,m), 7.09 (1H,dd,J=7.6,7.6Hz), 7.35
(2H,d,J=8.0Hz), 7.42 (2H,d,J=8.0Hz), 7.70-7.75 (1H,m), 8.15-8.18 (1H,m), 8.27-8.33
15 (2H,m).
Example 13: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium sodium salt
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg) was suspended
20 in methanol (3mL) and 1N aqueous sodium hydroxide (0.107mL) was added thereto.
This solution was stirred for two hours at room temperature, then, concentrated under
a reduced pressure. An appropriate amount of acetone was added to this residue to
let a yellow crystal precipitate. The precipitated yellow crystal was recovered by
filtration and dried under a reduced pressure at room temperature to obtain the title

25 compound (26mg).
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103-(3-(4-(Pyridin-2-yl oxynet hyl ) -benzyl)-i soxazol -5-y1)-pyridin-2-yl am ne
described in Reference Exanple 1, which is the parent conpound, and the
conmpound of Exanple 1 were conpared for solubility in a Britton-Robinson
buffer (ionic strength: 0.3) at 25C. Table 2 shows the results. Table 2

Sol ubi lity (hgNMB SppetrampB. D)H ki 3Be@iba), Scbarptits) 5621 <0.1 <0.1 <0.1
(2H,d,J=2.3Hz), 6.60 (1H,s), 6.70 (1H,d,J=2.1Hz), 6.84-6.88 (2H,m), 7.21

(2H,d,J=1.8Hz), 7.29 (2H,d,J=1.8Hz), 7.27-7.59 (1H,m), 7.90-7.98 (3H,m).
Example 14: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-({2-
5  pyridinyloxy)methyl)phenylymethyl)-5-isoxazolyl)-pyridinium hemicalcium salt
2-Amino-1-({phosphonoxyymethyl}-3-(3-((4-((2- |

pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (30mg) was suspended
in water (0.5mL), 1N agqueous sodium hydroxide (0.064mL) was added at room
temperature, followed by adding calcium acetate monohydrate (5.6mg) in water

10  (0.32mL). The reaction mixture was stirred overnight at room temperature. The
precipitated crystal was centrifuged to separate it from the supernatant. The crystal
was washed twice with water (2mL) and then washed once with acetone (2mL) to
obtain the title compound (12mg).

'H-NMR Spectrum (CDs OD/D, O=1/1) & (ppm): 4.13 (2H,s), 5.29 (2H,s), 5.79

15 (2H,d,J=8.8Hz), 6.85 (1H,s), 6.88-6.90 (1H,m), 7.02-7.06 (2H,m), 7.37
(2H,d,J=8.2Hz), 7.44 (2H,d,J=8.4Hz), 7.74-7.78 (1H,m), 8.09-8.11 (1H,m), 8.17-8.18
(1H,m), 8.23 (1H,dd,J=1.6,7 .6Hz).
Example 15: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium lithium salt

20 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyi)-pyridinium (50mg) was suspended
in methanol (3mL) and an aqueocus solution of 4M kithium hydroxide (0.027mL) was
added thereto. This mixture was stirred for 20 hours at room temperature and then
concentrated under a reduced pressure. An appropriate amount of acetone was

25 added to this residue to let a yellow crystal precipitate. The precipitated yellow
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Conpound of Exanple 1 1.9 10.5 16.4 >21.1 15As can be clear fromthe
results in Table 2, the conpound of Exanple 1 has markedly higher
solubility in water than does the parent conpound over various pH regions.
Phar macol ogi cal Test Exanples 20 2. Experinental system c candi dal
i nf ect ictystaibyas regovereckby filtratoamndadiiesh uadera rriucedyess Watat K0@Mandi ng
culture of C. al bicans E81022 strain was carried out for 24 hours at 35C

i n sabtempehtdexto osteirapeartitieedinupoyrid {35mg). and t he recovered fungal

wer e suspended in sterile physiological saline (Qsuka Pharnaceutical).

counting the H-WR'SM?&?L([@{b%t(ﬁﬁﬁ‘):ral.%'(_@ﬁ%), 5 he (sHsepggon was dil uted

to 2 x 107 cells /

i nocul ygy $42) MM S5 ), 6.71 (1H,d,J=2.1Hz), 6.79 (1H,t,J=1.8Hz), 6.85-6.88

5

10

15

20

25

(1H,m), 7.21 (2H,d,J=2.1Hz), 7.29 (2H,d,J=2.1Hz), 7.56-7.60 (1H,m), 7.88-7.94
(3H,m).

Example 16: 2-Amino-1-({(phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium potassium salt

2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-

- pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (65mg) was suspended

in methanol (3mL) and 1M potassium hydroxide (0.107mL) was added thereto. This
mixture was stirred for 16 hours at room temperature and then concentrated a under
reduced pressure. An appropriate amount of acetone was added to this residue to let
a yellow crystal precipitate. The precipitated yellow crystal was recovered by filtration
and dried under a reduced pressure at room temperature to obtain the title compound
(23mg).

"H-NMR Spectrum (D2 Q) & (ppm): 3.96 (2H,s), 5.12 (2H,s), 5.62
(2H,d,J=2.3Hz), 6.60 (1H,s), 6.70 (1H,d,J=2.1Hz), 6.85-6.88 (2H,m), 7.21
(2H,d,J=2.1Hz), 7.29 (2H,d,J=2.1Hz), 7.565-7.60 (1H,m), 7.90-7.92 (2H,m), 7.93-7.97
(1H,m).

Example 17: 2-Amino-1-({phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methy!)-5-isoxazolyl)-pyridinium phosphate
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (30mg) was suspended
in rﬁethanol (0.50mL) and water (0.50mL), and phosphoric acid (85%, 0.11mL) was
104

cells
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The fungal inoculumwas used in an anount of 0.2 nL to inoculate the mce
in the tail vein (4 x 106 cells/nmouse). (3) Preparation of Agent Sol ution,
and Treatnment The conmpound of Exanple 1 was dissolved in concentrations of
13 ng / nm 10 and 3.25 ng / nL wth a 50nmM gl yci ne buffer with a pH of 10
(Wako Rgdeddherate &t sgomitamperatyre far sissoligion. tAvesions (08l ) Vs 2 with 5%
gl ucose (O suka Pharmaceutical). At 0.5 and 9 hours after infection, 0.2 nL
of t he dagpwisestol theireactimasmaduien wdtich Roinedirdo @ ¢ddllessesuspehsiohe Tiece. The
agent concentrations were 2.5 and 10 ng / kg (calculated as the active

form. sHhemwHEslifihatt PRUSCAMaNDR t&bBtHn MRstite adnpBliad (XAhg). Eval uation
of Effect The protective effect was determ ned by observing life /

The. protecti Ve Inravregfi (EMSR BT PRl 18 CHDRe Rl ¥ urea for
rocti t2audraea G2ndred. ¢ (LR 307 ThRoRE: £ BTG A ERE2 r3una of
Exanple 1 survived for a longer tinme as conpared to the untreated group,
and t e Boasburid 5o O@HA). &40 Fatv e S0l & 4l (athd &Han i vi vo
protective effect. 25 Table 3 Average Nunber of Survival Days in Candi da
| nf ect i(dhl,dokghdrit ‘g0, 90HE)iS17-8t2M @ Hamoup. 2%EM Sldwil Ga8.0Hays Control 2.4
Compound of Exanple 1: 3.25 ng/kg
Example 18: 2-Amino-1-((phosphonoxy)methyi)-3-(3-({(4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium N-methyl-D-glucamine
10 salt
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (30mg) was suspended
in water (1.0mL)}, and N-methyl-D-glucamine (99%, 15.1mg) and water (0.12ml) were
added thereto for dissolution. The reaction mixture was concentrated under a
15 reduced pressure, and the residue was dissolved by adding methanol (1.0mL). The
solution was concentrated under a reduced pressure, then, acetone (4.0mL) was
added thereto, the solvent was eliminated by decantation to obtain the title compound
(69%, 27mg).
'H-NMR Spectrum (DMSO-dg) & (ppm): 2.76 (3H,s), 3.15
20 (1H,dd,J=9.5,13.0Hz), 3.20 (1H,dd,J=3.5,13.0Hz), 3.62-3.67 (3H,m), 3.71-3.76
(2H,m), 3.79-3.82 (3H,m), 4.05-4.10 (2H,m), 4.12 {(2H,s), 5.28 (2H,s), 5.79
(2H,d,J=9.0Hz), 6.83 (1H,s), 6.88 (1H,d,J=8.5Hz), 7.01-7.05 (2H,m), 7.36
(2H,d,J=8.0Hz), 7.43 (2H,d,J=8.0Hz), 7.72-7.78 (1H,m), 8.09 (1H,dd,J=1.5,5.0Hz),
8.17 (1H,dd,J=1.5,6.5Hz), 8.20 (1H,dd,J=1.5,7.5Hz).
25 Example 19: 2-Amino-1-({(phosphonoxy)methyl}-3-(3-({(4-((2-
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(calcul ated as active form: 2.5 ng/kg) 7.4 Conpound of Example 1, 13 ny/kg
(calculated as active form: 10 ng/kg) 12.8 Note that, in vitro, the
conpound of Exanple 1 denonstrated an activity of only 1/100 or less with
respect to the parent conpound (Reference Exanple 1). 5 Fromthese results,
t he comyodinylady)methvhpbenyhmethyheivsaxazakyt)-pysidinipmotilysins sallvi va 3.

Phar macoki netic Evaluation in Mce (1) Preparation of Adm nistration

Sol ution _10'Enanﬁmo(tqmbsﬁhdﬁnayrphah?])mg-qns((wl ved in a concentration of
0.45 nmg / nL with a 50mM gl ycine burfer wwth a pH of 9 (VWWako Pure

Chemi ¢ y‘zi)zlTgﬁd&@%@%rﬁﬁﬁrgﬁ?I%ﬁl%fﬁpclf‘l@—%dya%ﬁrh‘{ idifluf GORFPNLT IZEiin%” of 0.45 ny

[ L i aci'd solutio ko Pure Chem cal s) contai ni ng

379598t B SORRTR BOAA B P 4L PRI
Japg " ’covr\{ictentr:tat%% lTnucﬂeJ?'%r reduced pressure. Ethanol (1mL) was added to the residue to
suspend and recover by filtration the solid. The resulting solid was dissolved in
methano! and then concentrated. A small amount of methanol was added to the
residue, which was heated to 60 to 70°C. Once the solid was solved, crystal began
to precipitate, which was recovered by filtration to obtain the title crystal (25mg).
10 "H-NMR Spectrum (DMSO-ds ) & (ppm): 1.25-1.42 (4H,m); 1.53-1.62 (2H,m),
1.72-1.80 (2H,m), 2.86 (2H,t,J=8.0Hz), 3.59 (1H,t,J=5.6Hz), 3.95 (2H,s), 5.10 (2H,s),
5.62 (2H,d,J=9.2Hz), 6.58 (1H,s), 6.67 (1H,d,J=8.4Hz), 6.82-6.88 (2H,m), 7.19
(2H,d,J=7.6Hz), 7.27 (2H,d,J=7.6Hz), 7.53-7.58 (1H,m), 7.86-7.91 (2H,m), 7.97
(1H,d,J=7.2Hz).
15  (Powder X-ray diffraction measurement)
For each crystal and each amorphous obtained in the Examples,
approximately 5mg of sample was ground with a mortar, then, placed on an
aluminum measurement pan and measured under the following conditions:

Apparatus used: X-ray DSC System: TTR-llIl (Manufactured by Rigaku

20  Corporation)

X-ray used: CuK alpha beam
Goniometer: TTR-lII horizontal goniometer
Counter: scintillation counter

25 Sample plate: aluminum
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of nouse in one group being 2 mce, the conmpound according to the present
invention and an active formthereof were admnistered into the tail vein
in a dose of 3 ng / kg. The tail vein was punctured 0.25, 0.5, 1.5, 3, 5,
and 8 hours_after adm nistration, and blood was collected with a

hepari n-tr edB&ftpCHette. The bl ood 20 sanpl es were put into sanpling tubes
and stored under ice cooling. Thereafter, they were centrifuged for 5

m nut es at TopBGGltage 014/ at 4C. The plasnma thus obtai ned was accurately
divided into 5 pL anpbunts and stored at -20C until they were anal yzed. (3)
Pl asma Conceqbeaiunen: Mmsyaenent Met hod 5The pl asma concentrations of the
conpound of Exanple 1 and the active formthereof were neasured using a
liquid chro trometer (LC-MS), and quantified by internal
standard mﬁtgggh@%regﬁnﬁﬁoe@ﬁ%%ochl oride (Sigm) was dissolved in a m xed
soI%ti on of Sacetoni tril élnd met hanol (1:1) so that the concentration woul d
be 0.5 pnol Faﬂp'"%"’ﬁsr"@é e an internal standard substance 10 solution (IS
solution). The plasma was nelted, 50 pL of IS solution was then added
thereto and S¢aRBING rapge: #Ps2-AA9~3280P7 f uged (deprot ei nated) for 10 mi nutes
at 1500 x g and at 4C, the supernatant was then anal yzed by LC-M5 (Waters).
I n the chrobdivergence shitud.5bimai ned, the surface area of the peaks for the
conpound of Exanple 1 and the active formthereof (the parent conmpound of

t he conpound/epfical divergsmieslivhitingasiit Zrhini he peak corresponding to the

i nternal standard substance, were anal yzed by-MassLynx (Waters), and the
concentrati @ ﬂgr-ﬁﬁgﬁﬁgggﬂund included in the plasma was cal cul ated by

i nt ernal stangard t hod. The plasna concentration was neasured for

t hg, conpoun f 1 and the active formby the nethod described in
sei?i on 3. e Ong}HBb,gnas shown in 20 Figurel5, the plasma concentration
of the conpqund of Exanple,l decreased quickly after adm nistration, and

t he pl asma %ﬂ%@m‘ﬂﬁ%ﬁ)rﬁﬁ? the active formincreased quickly from

imedi ately after adm nistration of the conpound of Exanple 1, exhibiting a
pl asma concéntegeatioprtiroahge that was sinilar to that at the tine of active
formadm ni strati on. The above suggests that the conpound of Exanple 1 is
rapidly 25 converted into the active formin the bodies of the mce.

The X-ray diffraction patterns of the powders for each crystal and each
15 amorphous obtained in each of Example are shown respectively in Fig. 1 to Fig. 14,
and representative peaks and relative intensities for the diffraction angle (26) of each

crystal described above are shown in Table 1.
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25 while preventing the fungus fromattaching to cells so that the pathogen
cannot becone pathogenic, and 2) is superior in terns of physical
properties, and particularly its solubility in water, its stability in an
aqueous solution, and its safety and in-vivo kinetics, naking the above
conpounds extheeearnpounsdss accarding tortbe grigsant ioventiparrgpeenantechg fermda (Pungal

I nfections. CLAIMS 1. A conpound of

2- am ngA); 6f HIB) spdrengsedy inetCandidS siSetdic (ff2ction experiment with mice, which
pyridi nyl oxy) met hyl ) phenyl ) net hyl') - 5-i soxazol y1) - pyri di ni um represented by:
- N6NN R oti@dRiHat theéle as prdndiliRe@0npréveeRNAT IRCSVEragal naBAosH $ikival

conprising the conpound or the salt 'thereof according to claiml.
days, and that the properties were exceilent, especially in terms of solubility in water
5 and stability in aqueous solutions, as well as safety and in-vivo Kinetics,

demonstrating that these compounds are extremely useful for the prevention or

treatment of fungal infections.

1. Comparative Test Example of Solubility in Water

10 3-(3-(4-(Pyridin-2-yloxymethyl)-benzyl)-isoxazol-5-yl)-pyridin-2-ylamine
described in Reference Example 1, which is the parent compound, and the
compound of Example 1 were compared for solubility in a Britton-Robinson buffer

(ionic strength: 0.3) at 25°C. Table 2 shows the results.

Table 2
Solubility (mg/mL)
pHS pH7 pH 8 pH 9
Parent compound < 0.1 < 0.1 <0.1 <01
Compound of Example 1 1.9 10.5 16.4 >21.1
15 As can be clear from the results in Table 2, the compound of Example 1 has

markedly higher solubility in water than does the parent compound over various pH

regions.

Pharmacological Test Examples
20 2. Experimental systemic candidal infection model in mice
(1) Preparation of fungal inoculant

A standing culture of C. albicans E81022 strain was carried out for 24 hours at
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35°C in sabouraud dextrose agar medium (Difco), and the recovered fungal cellis
were suspended in sterile physiological saline (Otsuka Pharmaceutical). By counting
the fungal number on cytometry plate, the suspension was diluted to 2 x 107 cells /
mL with sterilized physiological saline to serve fungal inoculum.
(2) infection

The fungal inoculum was used in an amount of 0.2 mL to inoculate the mice in
the tail vein (4 x 10° cells/mouse).
(3} Preparation of Agent Solution, and Treatment

The compound of Example 1 was dissolved in concentrations of 13 mg / mL
and 3.25 mg / mL with a 50mM glycine buffer with a pH of 10 (Wako Pure Chemicals),
these solutions were then diluted 10 times with 5% glucose (Ofsuka Pharmaceutical).
At 0.5 and 9 hours after infection, 0.2 mL of the agent soiution was administered into
a tail vein of the mice. The agent concentrations were 2.5 and 10 mg / kg (calculated
as the active form). The number of animals in one group was 5 animals.
(4) Evaluation of Effect

The protective effect was determined by observing life / death until 14 days
after infection and calculating the mean survival days. The protective effect on the
systemic candidal infection was measured for the compound of Example 1.by the
method described in section 2. As a result, as shown in Table 3, the mice
administered with the compound of Example 1 survived for a longer time as
compared to the untreated group, and the compound of Example 1 have found to

demonstrate an in vivo protective effect.
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Table 3 Average Number of Survival Days in Candida Infection Experiment

Administration Group Mean Survival Days
Control 2.4
Compound of Example 1: 3.25 mg/kg 7.4

(calculated as active form : 2.5 mg/ka)
Compound of Example 1, 13 mg/kg 12.8

(calculated as active form : 10 mg/kg)

Note that, in vifro, the compound of Example 1 demonstrated an activity of
only 1/100 or less with respect to the parent compound (Reference Example 1).
From these results, the compound of Example 1 was shown to act as a prodrug in

Vivo.

3. Pharmacokinetic Evaluation in Mice
(1) Preparation of Administration Solution

The compound of Example 1 was dissolved in a concentration of 0.45 mg/ mL
with a 50mM glycine buffer with a pH of 9 (Wako Pure Chemicals), and the active
form was dissolved in a concentration of 0.45 mg / m_L in a 10mM hydrochloric acid
solution (Wako Pure Chemicals) containing 5% glucose (Otsuka Pharmaceutical).
(2) Administration, and Sampling of Blood and Plasma

Using five-week-old female ICR mice (Charles River Japan), with the number
of mouse in one group being 2 mice, the compound according to the present
invention and an active form thereof were administered into the tail vein in a dose of
3 mg / kg. The tail vein was punctured 0.25, 0.5, 1.5, 3, 5, and 8 hours after
administration, and blood was collected with a heparin-treated pipette. The blood

samples were put into sampling tubes and stored under ice cooling. Thereafter, they
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were centrifuged for 5 minutes at 10,500 x g and at 4°C. The plasma thus obtained
was accurately divided into 5 pL amounts and stored at -20°C until they were
analyzed.

(3) Plasma Concentration Measurement Method

The plasma concentrations of the compound of Example 1 and the active form
thereof were measured using a liquid chromatography mass spectrometer (LC-MS),
and quantified by internal standard method. Imipfamine hydrochloride (Sigma) was
dissolved in a mixed solution of acetonitrilie and methanol (1.1) so that the
concentration would be 0.5 ymol / L, to prepare an internal standard substance
solution (IS solution). The plasma was melted, 50 uL of IS solution was then added
thereto and mixed, and this was centrifuged (deproteinated) for 10 minutes at 1500 x
g and at 4°C, the supernatant was then analyzed by LC-MS (Waters). In the
chromatogram thus obtained, the surface area of the peaks for the compound of
Example 1 and the active form thereof (the parent compound of the compound of
Example 1), and of the peak corresponding to the internal standard substance, were
analyzed by MassLynx (Waters), and the concentration of the compound included in
the plasma was calculated by internal standard method.

The plasma concentration was measured for the compouhd of Example 1 and
the active form by the method described in section 3. As a result, as shown in
Figure15, the plasma concentration of the compound of Example 1 decreased quickly
after administration, and the plasma concentration of the active form increased
quickly from immediately after administration of the compound of Example 1,
exhibiting a plasma concentration change that was similar to that at the time of active
form administration. The above suggests that the compound of Example 1 is rapidly

converted into the active form in the bodies of the mice.
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4. Pharmacokinetic Evaluation in Monkeys
(1) Preparation of Administration Solution

The compound of Example 1 was dissolved in a concentration of 1.5 mg / mL
with a 50mM giycine buffer with a pH of 9 (Wako Pure Chemicals), and the active
form (the parent compound thereof) was dissolved in a concentration of 1 mg / mL in
a 10mM hydrochloric acid solution (Wako Pure Chemicals) containing 5% glucose
(Otsuka Pharmaceutical).
(2) Administration, and Sampling of Biood and Plasma

Using five-year-old male crab-eating macaques (GFD), with the number of
monkeys in one group being 2 monkeys, the compound of Example 1 and the active
form thereof were administered into a radial cutaneous vein in a dose of 0.4 mg/kg.
Blood was collected from the radial cutaneous vein 0.25, 0.5, 1, 2, 4, and 6 hours
after administration using a heparin-treated syringe. The blood samples were put
into sampling tubes and stored under ice cooling, they were then centrifuged for 5
minutes at 10,500 x g and at 4°C. The plasma thus obtained was accurately divided
into 5 uL amounts and stored at -20°C until they were analyzed.
(3) Plasma Concentration Measurement Method

The plasma concentrations of the compound of Example 1 and the active form
thereof were measured using a liquid chromatography mass spectrometer (LC-MS),
and quantified by internal standard method. Imipramine hydrochloride (Sigma) was
dissolved in a mixed solution of acetonitrile and methanol (1:1) so that the
concentration would be 0.5 ymol / L, to prepare an internal standard substance
solution (IS solution). The plasma was melted, 200 pL of IS solution was then added
thereto and mixed, and this was centrifuged (deproteinated) for 10 minutes at 1500 x

g and at 4°C, the supernatant was then analyzed by LC-MS (Waters). In the
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chromatogram thus obtained, the surface area of the peaks for the compound of
Example 1 and the active form compound, and of the peak corresponding to the
internal standard substance, were analyzed by MassLynx (Waters), and the
concentration of the compound included in the plasma was calculated by internal
standard method.

The plasma concenfration of the active form after administration of the
compound of Example 1 was measured by the method described in section 4. As a
result, as shown in Figure 16, the plasma concentration of the active form
immediately after administration of the compound of Example 1 rose quickly,
exhibiting a plasma concentration change similar to that at the time of active form
administration. The plasma concentration of the compound of Example 1 was under
the detection limit. The above suggests that the compound of Example 1 is quickly
converted into the active form inside the bodies of the monkeys.

The present application is based on an United States Provisional Patent
Application No. 61/017,053 filed with the United States Patent and Trademark Office
on December 27, 2007 and a Japanese Patent Application (Japanese Patent
Application No. 2007-336977) filed with the Japan Patent Office on December 27,

2007, the contents of which are incorporated herein by reference.

tndustrial Applicability

According to the present invention, the compound according to the present
invention represented by Formula (1), (IA), or (IB): 1) acts against the onset,
development and persistence of infections by inhibiting fungal GPI biosynthesis,
thereby inhibiting expression of cell wall proteins and blocking cell wall assembly

while preventing the fungus from attaching to cells so that the pathogen cannot
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become pathogenic, and 2) is superior in terms of physical properties, and
particularly its solubility in water, its stability in an agueous solution, and its safety
and in-vivo kinetics, making the above compounds extremely useful as a preventive

or therapeutic agent for fungal infections.
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CLAIMS

1. A compound of 2-amino-1-((phosphonoaxy)methyl)-3-(3-((4-{(2-
pyridinyloxy)methyi)phenyl)methyl)-5-isoxazolyl}-pyridinium represented by:

HO WEMG@
O

or a salt thereof.

2. A pharmaceutical composition comprising the compound or the salt thereof according to
claim 1.
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