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 substituted pyridine derivatives, and antifungal

agents containing the sane. 10 B§mﬂ;§?@m In recent years, nanagenents

of opportunistic infections have and nore significant nore
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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 strategies 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



natural ly occurring conpound-derived cyclic hexapeptides caspofungin and 5
m cafungin or the |ike, have been devel oped; however, fromthe fact that
these agents only exist in injectable form they are not yet sufficient
practically as antifungal agents. Since there have been the situations
that the pre-existing antifungal .agents,. are insuffjcignt for treatnent of
the. deepoRWeTERINaY8 siitan HRERaER Y dntinhl SndySiani B8 PoPBREeiment of
agents which are based on a novel nechanjsm and are of high safety. As the
r el at ed 2gPle-resistantfungiprihe like hgabegpdreblemssed on such a novel nechani sm
Pat ent Docunents 1 and 2 describe pyridine derivatives which denonstrates
ef f ect s agailnsecenteyeans.aas apgidfralucan aynthptaseiishibitoewish a mivet menhanism,

i nhibiting the expression of cell wall proteins, inhibiting the cell wall

assenbl paturdllyl bcalrfing edhpund-derivedayclic hexdpeptides @aspofungai aegens from
show ng pat hogenicity, with the process which transports GPI

(A ysosiipdmngiadr th¥!ik8Oralebeer BERABBE] ;m&ké\{]éngr%ﬁ\ thkt8ctaRbt thesk! bei ng

inhibited. I'n"light of this situation, there een proposed in Patent

docunen T4 N0z | LA . ] L\ | f.ungal
agent  AEPTR 2 MCREEP LRSI HhEP 2R bty Sutied Erat et s huffindet
antifun%al tagents, and is also superior in ternms of its properties,

saf ety, 9fBnet abolic stability. On the other hand, Patent docunents 4 and
5 di scl ose N-__ phosphoryl oxynmet hyl pr
by the fol | owingg thees have bean thesiyations
|1

r odr ugs t hat are conpounds represented
atthgrpygraxistingzantifungatageatsr1 ~ -

are insufficient for treatment of the deep seated mycoses, there is a demand and
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
15 also adhesion onto 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:

25



R N=0-P0O0e 2RRI 300 A (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.) 5 However, the water-sol uble prodrugs
known up to now do not have excel l ent antifungal action based on the

I nhi bition of the GPI-anch d prRtein transport process, nor are they
excellent in terns of solubility yn water, stability in an aqueous
solution, as well as safety and if-vivo kineQcs, and the creation of a
better antifungal agenFQhas been|desired. 1| Patent docunent 1

I nt ernati onal Publlcatlon 2/ 6 panphl Pat ent docunent 2 :

| nternati onal Publicagion 3 yanphfet ngﬁ ?@ﬂocunent 3:

I nternational Publicdt®on 07/ 052615 anph et ent“docunent 4: U S
Patent No. 6,235,728 131 JMatent qqﬁunent 5 :JJapanese Pat ent Publication
No. 2001-527083 15 Di 8§ osure of Pnvention Rroblens to be Solved by the
Invention In light of such situations, it isChn object of the present
invention to provide an antifungal agent thg has excellent antifungal
action, and is also excellent in terns of 3 golubility in water, its
stability in an aqueous solution, and its sa y and in-vivo Kkinetics.

(wherein Ry, Ry, and R3 represent substituents including a parent tertiary or
secondary amine, each of R4 and Rs represents an organic or inorganic residue, and
X represents a cationic organic or inorganic salt.)

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



As a result of diligent research conducted in Iight of the above

situations, the inventors perfected the present invention upon discovering
t hat conmpounds which 5 are represented by the followng formula (1): \  Xv
RAoA3 RL+C- R2 (1) OO O SCH and has a phosphonoxynet hyl group on a

st SoSobEN IR R bt Ty Bhi g tR sGilfdh SRY " Setaly it FRNED ™

aqueous, sol.ution, and its safety and in-vivo kinetics. 10 Specifically, in
a first k@?ﬁﬁ%t of the present invention, there is provided: [1] A conpound
represented by the following formula (I): R4\ YAR3 | loll R~ R2 O 100
O~ SOH (wheAsiargsult efpdiigentt resaarohde ted shlight ofthe ghovetsiwmatians.aiveno
group, R11-NH 15 (wherein R' represents a Cl-6 al kyl group, a hydroxy Cl-6
al kyl ginveptora petfetted Ko yprederiflinGentidry upgn adiscovering Bkt @oatpoungsawhichy |
Cl-6 al kyl group), R12-(CO-NH (wherein

5 are represented by the following formula (1):

B |_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 aqueous 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 Cq- alkyl group, a hydroxy C;-s alkyl group, a Cs-s alkoxy
4



R12 represents a Cl1-6 al kyl group or a Cl-6 al koxy Cl-6 al kyl group), a
C -6 al kyl group, a hydroxy Cl-6 al kyl group, a cyano Cl-6 al kyl group, a
Cl-6 al koxy group, or a Cl-6 alkoxy C,-6 alkyl group; 5 R2 represents a
hydrogen atom a Cl-6 al kyl group, an am no group, or a di- Cl-6 al kylam no

0l S5 S AR o0 O G

het er oar, or a benzene rin 10_may ve one halo

at ons OR4 Fﬁeg?’ktﬁa 8#'@@@9' 9@%%‘?%22‘ k%vsﬁng@&vgewp)aa fq%m\é'r&foﬁ oup,
an et hyl ene gro%p an oxygen atom a sulfur atom -CH20, -OCH2-, -NH,
-CH2NH 2 h 1 KPIDTOUD; a- B@RR- C1-s Rikyl @oowr.cd Ga-aalkgy grrup, :arcinCars a
hal ogen atom or a C,-6 al kyl group, a C3 8 cycloal kyl group, a C6-10 aryl
group, alkexydd -Halkgigreuphet eroaryl group, or a 5- or 6- 15 nenber
non-aromati ¢ heterocyclic group, wherein these groups nmay have one or two

subsgi t uents F\E?Q‘eﬁi:‘éséﬁﬁ GOy dro§em BtdrhUant,-g el grouNeh aﬂuﬁ@@'rm@rﬁﬁa Ai-

hydrogen atom or a hal ogen at om [substltuent Group a] a hal ogen atom a

cyano giQu group, a Cl-6 al koxy group, a Cl-6 20
al koxycg'(r)bsgan a@ﬂ%cgﬂﬁad;y@ 8 cycl oal kyl group, a C2-6 al kenyl group, and a

C2-6 al kynyl salt thereo 2] e co or the salt

t her eof accoP&f(g PB%%"BePﬁa eﬂresztér%l rpgé pp\,oqmcﬂige ¢ ﬁ{)aﬁnﬁasen{s a
represented by the following formula (1) is a salt represented by the

fol | owi R§rA9SINRIOR @1 Ay oxyden atoRlyf :c(r) ( R2 QB) (1A)

ring A represents a 5- or 6-member heteroaryl ring or a benzene ring, which
10 may have one or two halogen atoms or C4-5 alkyl groups;
Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,0O-, -OCH,-, -NH-, -CH,NH-, -NHCH,-, -CH,S-, or -SCH>-;
R® represents a hydrogen atom or a halogen atom, or a C4-g alkyl group, a Cs3-
g cycloalkyl group, a Ce-1¢ aryl 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 C4-s alkyl group, a C4-¢ alkoxy group, a Ct-s
20 alkoxycarbonyl group, a Cs-g cycloalkyl group, a C,-¢ alkenyl group, and a C,-
alkynyl group), or a salt 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 (I1A):



POOH O- SOH wherein Q represents a pharmaceutically acceptable anion. [3]
The conpound or the salt thereof according to item|[1l], wherein the salt of
the 5 conpound represented by the following formula (1) is a salt
represented by the following formula (IB): X~ RA YA ,R3 Rl J R2 (I1B)

00 OO J O wherein J+ represe armgceutically acceptable cation. 10
[4] The conpound or gk rdi ngi;);to any one of itens [1] to
[3], wherein a partia Lrire~r€presentgd by the fol l owing fornula
(I'1): \UY (n> of the cofrpound represented by the above fornula (1), (1A,
or (1B) represents aR1 QN/ Riructure selected fromthe foll ow ng group:
156 o NN (111) (TV) (L:QN~N\ (V) (V1) [5] e conpound or the salt

t hereof according to any e of itens [1 ] toQ4], whef & h

_ <OH
O~ TOH
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 (l) is a salt represented by the

following formula (IB):

@L (IB)

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 (ll):

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

15



one of X and Y represents a nitrogen atom and the other represents an
oxygen atom [6] The conpound or the salt thereof according to item][4],
wherein the partial 5 structure represented by the following formula (I1)
\Y (I'l) of the conpound represented by the above fornmula (1), (1A, or (IB)
represents a parti al stuct upe represented by the followng formula (I11):
01, \ /N (IIl) 10 or |a+Nstructu ssented by the foll ow ng
formula (I1V): N (IV) [7] \I’he/con‘g(;und or alt thereof according to

any one of itens [1] to [6], bot h of d represent nitrogen
atons. [8] The conpound or the s her eof accordtngto item|[7], wherein
the partial 15 structure reghigsented by the fiéllowng formula (I11): 7 XY
(I'1) of the conpound repgesented by the above fornmula (1), (1A, or (IB)

represents a partial stduct representééd byn{ he following formula (V): N
N (V) 5 or a partial struc \Jre/"fepresen earNly the following formula (VI):
-N-* (VD) N ‘?77, —_
N %
(V) (VD) .

[5] The compound or the salit 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 (l1):

of the compound represented by the above formula (l), (IA), or (IB) represents a
partial structure represented by the following formula (lll):
o
~ "
\ s,
()

10 or a partial structure represented by the following formula (IV):

~,
(V)
[7] 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 following formula (l1):



[9] The conmpound or the salt thereof according to any one of itenms [1] to
[8, wherein R2 represents an am no group. [10] The conpound or the salt
t hereof according to item[9], wherein R represents a 10 hydrogen atom
an am no group, or a Cl-6 al koxy Cl1-6 al kyl group. [11]. The conpound or
the salt thereof according to any one of itens [1] to [8], wherein Rl
represents an amno group and R2 r senhgn hydr ogen atom [12] The
conmpound or the salt thereof ac @Done of items [1] to [11],
wherein the ring A represents a yr| 'ne ring, a benzene ring, a furan
ring, a 15 thiophene ring, or a pyrrole ring. [13] The conpound or the
sal t thef &u¢ cemmautidntepresentech tmﬁ}e almazeefprmulae(lb i (18),20r (Ingrrepmtegtaa
pyridine ring or a benzene ring. [14] The conpound or the salt thereof
accor di pgrtiad stragtuece eemresentedby the fokovinglformuagyei n Z represents an oxygen
atom -CH2O-, or -OCH2-. 20 [15] A pharmaceutical conposition conprising:

the conpound or the salt thereof s_ac ing to any one of itens [1] to
[14]. 8 [16] A nedi canent conpri 8i /BJ conmpound or the salt thereof
according to any one of itenms [1] 4l . 4 17] An antifungal agent

conprising as an active ingredi ent the coqpolind or the salt thereof
according to any one of itens [1] to g 4]. 5 [18] A nethod for preventing
and/or treating a fungal disease by adninistering a pharmaceutically

ef f eBt | ve agartigitstaicturs eepspatettbythe followinlgt fotralae®fl).according to any one
of itens [1] to [14]. [19] A use of the conmpound or the salt thereof
according to any one of itenms [1F _to _NJl4], for manufacture of an
antifungal agent. 10 In addition’ cond aspect of the present
invention, there is provided: [20] ocess for producing a conpound
represented by the followng fornmula (1) gi

Vi)

[9]1 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 C4-g alkoxy C4-g 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
represents 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, -CH,0-, or -OCH-.
20 [15] A pharmaceutical composition comprising: the compound or the salt thereof

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



~X~R4 ~\k YA3 11-11, Rl R cr P'OH (wherein Rl represents a

hydr ogen atom a hal ogen atom an am no group, R11-NH 15 (wherein R
represents a Cl-6 al kyl group, a hydroxy Cl-6 al kyl group, a Cl-6 al koxy
Cl-6 al kyl group, or a Cl-6 al koxycarbonyl Cl-6 al kyl group), R12-(CO) -NH

(wher ei 2 t 1= 6. al k 2 Gl Q -G Al

group), ﬁaslg%‘- g{eg?{(a;?/ﬁ g@r%%’ﬁ?%’é&hg‘l r%é'ygé?}@ °§|tE§|Sgértgﬁg%&ag%ﬁﬁggéq—%wm Kyl
group, a Cl-6 al roup, or a Cl-6 al koxy Cl1-6 al kyl group; 20 R2

repr esefRl€ %'tﬁmﬁggéﬁﬁom a Cl-6 alkyl group, an amno group, or a di- 9
Cl-6 al kyl am no group; one of X and Y represents a nitrogen atom and the
ot her r EpfledBrandifungahiageateemptising @s amaetivegivgrediont theicampounshercthersalt a 5-
or 6-nenber heteroaryl ring or a benzene ring, which 5 nay have one or two

hal ogenthereokaasordihgdo anlyydnegofdtems [1 to §ptlesent s a singl e bond, a nethyl ene
group, an ethylene group, an oxygen atom a sulfur atom -CH20O, -QOCH2-,

-NH5 - FI‘@NH( methb§Har prevétify. asd/or &edting a %%é?ﬂii@ééﬁﬂ By aadmyifistéreiy at om
or a halogen atom or a C -6 al kyl group, a C3 cycl oal kyl group, a C6-1o

aryl gr ﬁgﬁrm 'tic%f%@éf?ﬁfﬁ?%n{&fn‘fm%é( !coﬂ{@g@d &t salt ﬂ{erﬁéf é&&r&mgﬁb o

non-aromati c heterotycl1c group, erein € groups may have one
substitu%ntos S I.tect elg grg‘ﬁ‘] a substituent group a; and R4 represents a
hydrogeﬁ YOO B NS, I] cb ]'atom [ substituent Goup a] a hal ogen atom a

cyano group, a Cl-6 al kyl group, a C -6 al kox roup, a Cl-6 _.
y g[1 9]pA use of the co pognd orr) the salt thereof ac)éo%lng Po any one of items [1] to

[14], for manufacture of an antifungal agent.
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 (l):

(wherein

R' represents a hydrogen atom, a halogen atom, an amino group, R''-NH-
(wherein R'' represents a C4-s alkyl group, a hydroxy C1-¢ alkyl group, a C4-s alkoxy
C+-6 alkyl group, or a C4- alkoxycarbony! Cq-s alkyl group), R'%-(CO)-NH- (wherein
R'? represents a C1-s alkyl group or a C¢-g alkoxy C4-s alkyl group), a C4-s alkyl group,
a hydroxy Ci-s alkyl group, a cyano C4-s alkyl group, a C4-g alkoxy group, or a Cq-s
alkoxy C1- alkyl group;

R? represents a hydrogen atom, a C- alkyl group, an amino group, or a di-

9




15 al koxycarbonyl group, a C3-8 cycl oal kyl group, a C2-6 al kenyl group, and
a C2-6 al kynyl group), conprising the steps of: reacting a conpound

represented by the following formula (1) and phosphoric acid di-tert-butyl
ester chloronethyl ester in the presence of a base; and RA YA, RB3 Z |/ R

N NH2 | [N.ring A, RL, R3, R4, X, Y and Z have the sane
meani ng%"fa)ls6 gc]aéwlan\(‘a@?égdo@é) subjecting to a treatnent by an acid. 10 [21]

The process accordi tojtem[20], wherein the base . s sodiumiodide. [22]
The brocess 2BBoPHMNGNIY, (SHPPSE' 8 To9eN atAGHoaR the G0F Trpresents a
trifluoroacetic acid or hydrochloric acid. [23] A process for producing a
sal t of N#rQUEMVGRHOF apOX¥EeN atPly the following 5 formula (1A): X~ :x(r)i
1 R Q) (A POOH O SOH (wherein ring A, Rl, R3, R4, X, Y and Z have the
same meani ngriag Aleépresentsba\te,or Gxmkrber heteesayt fing apleabenzensd ring) Which
accept abl e ani on) conprising reacting the conpound obtained by the process
accosdi ngay Pad¥ne &P W BaligentRBmslct®;-¢ alklPgbupsd an aci d.
Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,0-, -OCH>-, -NH-, -CH,NH-, -NHCH,-, -CH,S-, or -SCH,-;
R® represents a hydrogen atom or a halogen atom, or a C4-s alkyl group, a Cs-
g cycloalkyl group, a Cs-19 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 a; and
R* represents a hydrogen atom or a halogen atom;
[substituent Group a]
a halogen atom, a cyano group, a C4-s alkyl group, a C-s alkoxy group, a C1-g
15 alkoxycarbonyl group, a Cs-s cycloalkyl group, a C,-¢ alkenyl group, and a Cu-¢
alkynyl group),
comprising the steps of:

reacting a compound represented by the following formula (1) and phosphoric

acid di-fert-butyl ester chloromethyl ester in the presence of a base; and

W 5
»
R'" "N” "NH,

20 1

(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




[24] The process according to item[23], wherein the acid is selected from
the group consisting of hydrochloric acid, hydrobromc acid, nitric acid,
and sul furic acid. [25] A process for producing a salt of a conpound
represented by the followwng formula (IB): X R4 A~R3 Z Rl R2 (I1B)

O-P 15 1L L X t. ame neani ng
as defi @ 'ﬁg%%&?&e%é%&céﬂﬂqé‘bq E%%‘AE@M%&%@H&@??%@ %Y%égﬁgébl e cation)
11 conpti.si reacting the, conpqund tai ped by the process according. to
any Coni28); ThecRoesBiacearding b e 428a 2 loufenels the Gibis Sutroneyct
item[25], wherein the base is selected fromthe group consisting of
| i t hi umApddrdidiechledelagich hydr oxi de, pot assi um hydroxi de cal cium 5
hydr oxi de and |ysi ne. Advantageous Effects of the-Invention The conpound
repr esef23d Ayprécessufar groducicgla ,saltr of AaBjorhpeursd mepresentedf by rthe followingnp! vy
as "the conpound according to the present invention") 1) acts against the
10 omsefornflgy @lagpment and persi stence of infections by inhibiting fungal
GPl biosynthesis, thereby inhibiting expression of cell wall proteins and
bl ocking cell wall assenbly ‘ ting the fungus fromattaching to
cells so that the pagyhog 3 pat pegenic, and 2) is superior in
terms of physical propeftiey,\x y its solubility in water,
its stability in an aqu ous solution, and its safety

R1 R2

d\t Q® (IA)

%,
0~ "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 salt of a compound represented by the following

formula (1B):
X\Y
4
R I N @\/®\Z/R3
~
R GN° 'R?
§ (IB)
(0]
15 O// \O@JG9

(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



15 and in-vivo kinetics, making the above conpounds extrenely useful as a
preventive or therapeutic agent for fungal infections. Brief Description
of Drawings Fig. 1 shows the X-ray diffraction pattern of

2- am no- 1- (( phosphonoxy) net hyl ) - 20

3-(3-((4-((2- i di A yl I | ) - 5] I - i,di_ni um
anhydrous f 8%”( ?‘b@ﬁ%&%ﬁﬁég ﬁ&h%%%ﬁ%f"%g%% 'ﬁg&%?sgs%érﬁor@ﬁééﬁt%n
Fig. 2 shows.the X- ffraction pattern of

2- am nopﬂg\(ﬁ\?ﬁﬁH@pﬁQLaQ&h@[‘ﬁﬁ hase.

3-(3-((4-((2-pyridinyl oxy) nmet hyl ) phenyl ) net h%/I ) - 5-isoxazol yl ) -pyridinium
anhydr ol#6] Tbe proegascacrording 4¢ ttem i%],méefglre e base iscselecied fitom theegraupn: 25
Fig. 3 shows the X-ray diffraction pattern of

2- am no-cbngiétimg safh bithdurs ) hedrbyide; sbdium hydroxide, potassium hydroxide calcium
3-(3-((4-((2-pyridinyl oxy)nmethyl)phenyl) nmet hyl)-5-i soxazol yl)-pyridinium

anhysirouzdrd‘xmém,ﬁ@mﬁ\@) obtained in Exanple 4 of the present invention;
Fig. 4 shows the X-ray diffraction pattern of ,

2- am no- 1- ((phosphonoxy) net hyl ) -
3-(3-((4-((2-pyridinyl oxy) et hyl ) phenyl ) nmet hyl ) - 5-i soxazol yl ) -pyri di ni um

hydrate 5 obtai ned in e of, the. present invention; Fig. 5 shows the
X-ray diff ra@%ivaﬂpﬁggpygﬁfgés er’taﬁi'ms@'i“- phosphonoxy) met hyl ) -
3-(3-((4-((2-pyridinyl oxy) met hyl ) phenyl ) met hyl ) - 5-i soxazol yl ) -pyri di ni um
26t ¢\ act i TR GAMBOWI taniesentad BYdRmURs o Aner JFS daseinafies retesied i g 6
shows the X-ray diffraction pattern of 2-am no-1-((phosphonoxy)nethyl)- 10
3- (3- ((8inoplg-qe/ I'ihei cgrpeyndretceptdind doythe neresent) invention3zb)| géts -qgainsti thieum
anor phous obtained in Exanple 7 of the present invention; Fig. 7 shows the

X-r4¢ diohegacdeoslopaidrer mndf persistemeel-df( festibvesoby ) iRHilbilihg - fungal GPI
3-(3-((4-((2-pyridi nyl oxy)nethyl)phenyl)nethyl)-5-isoxazol yl)-pyridinium

g})go 8ygf1({)s‘\%§mtéﬁ§’ ')t(ﬁ'fraeg?gﬁf?lpﬁgg'ték of %e@}:véllrﬁ‘rof&%%% HIGUERY e8I wal®

I On pattern o

S O L asseBRCRRIE MOV e fungps from attaching to cells s93fat the pathsen,

hem sul fcgﬁr?ot 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 extremely 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)methyi)-
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



obtai ned in Exanple 10 of ‘the present invention; Fig. 9 shows the X-ray
diffraction pattern of 2-am no-1-((phosphonoxy)nethyl)-
3-(3-((4-((2-pyridinyl oxy) nmethyl)phenyl) et hyl ) -5-i soxazol yl)-pyridi ni um
nmononitrate 20 obtained in Exanple 11 of the present invention; Fig. 10

(o (R P PSR R BB S EBIATBIDT LR
B T e
Kazol y1) - py s hows s Krrey aifractan patem of 2-Amms-3-((RaApPhoNERmEtEl-
i nvention; Fig. 12 shows the X-ray diffraction pattern of 2-am no-1-

( ( phos pl3af3ai(4X (B2prydinyloxy)endthyghehybynethyibliscygzoblpyridininy hydmtay| ) - 5-i so

xazolyl)- 5 pyridiniumhenical ciumsalt obtained in Exanple 14 of the
pressnt obfiféd iPExampt 5 bBtiepresehbmvéntiyy di ffraction pattern of

2-am no- 1-

casolyT) - oyt o g Xaal Srpced Brfeor2 WS AR O B iR =
Cirosorman o b Bl 3 b ol AR s oo
" Pvent | SANE ehiancORETE BIhal g KPPV moasur i ng the plabme

concentration of the compound of Exanple 1 and the active form (the parent
g\?g}) 82? ?o(rjlf [ ﬁigriiie in f)hr?ejxg?éﬂggggt?‘ g?ﬂ?ﬁfgggtﬁ?%mﬂgﬁ?nﬂf rI]:)III)C-E 16

shot® a 3d(3(-{R-pyridingoky)mnethysrsiyt) nieghyiR6-ishesotlyl cpyridiniunfamanpitdus t he
conpound of Exanple 1 and the active form (the parent conpound of the
obtained in Example 7 of the present invention;

Fig. 7 sh_ows the X-ray diffraction pattern of 2-amino-1-((phosphonoxy)methyl)-
3-(3-((4-((2-pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium
monohydrochloride 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




conpound of Exanple 1) neasured by pharmacoki netic eval uation in nonkeys in
ot her aspect of the present invention. 20 Best Mde for Carrying Qut the

I nventi on The present invention is explained belowin nore detail by
reference to the synbols and the terns used herein being defined and the

oo i S SrEg USIE LE G oD S s
i . . Qi . .14 Her ej

compound BB seg e Spi oSS n Efemple § ot ferbresehtibienifince of
description. However, conpounds according to the _present invention may

i ncl ude al | pigsidshowstheXJay diftractien patierpiafZ@mngdssi bl e  geonetric

i somers, optical isoners generated due to the presence of asymetric 5

car bons ((phosphoneoimethy! 384 ((2-pyaidihyioxymethy | phenglimethy))-Sisbxazelyhot

limted to fornulae being used for the convenience of description, and may

be e5t heyrigintun heimiBalciud® 5Bl SbRiinad Ml Bxampleof4 6Pthe presemtriaventions. the
conpounds according to the present invention may be either optically

active COWOW@%%%MtMQéYWE&ﬁ& ﬁé&é’rﬂrbfzﬁéﬁmd-ﬁ‘- t heir nol ecul es or

their racemat are not restricted to elther of them but 10 i ncl ude

both. F 0, ccaordi t r N, hnyventi o y
exhi bi ¢ (PSPPSR PR R e P8R AT ey BB T2y
one of these, t may be in any one of these crystal fornms or exist as a
it ur o PR SN Sait ChtgBedin ExAmple #ha S BRReAL THEBUPEI ng 1o ¢ he
present invention also include both anhydrous and sol vates such as
hydr at ed f or fnig. 1¥5shiwes ther Xarardiffaetion patigrogi2-apind-1n t he present
specification refers to a straight-chain or branched-chain al kyl group

w tho 1 ((@Ehosphomaxy)methy)-34i8-¢i-((2-pyridnytoyanetiyl)phenyp)methyl)eslisoxazelyhval of
any one hydrogen atom from an aliphatic hydrocarbon with 1 to 6 carbon
at ons. pRAEGiInfure potassiimi 38R obtaiRéd IPExEMPIEYS of tHPresent 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.
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may include a nethyl group, an ethyl group, a n-propyl group, an isopropyl
group, a 20 n-butyl group, an isobutyl group, a sec-butyl group, a
tert-butyl group, a n-pentyl group, an isopentyl group, a sec-pentyl
group, a neopentyl group, a 1-nethyl butyl group, a 2-nethyl butyl group, a

.zéhz'x;"ﬁt B T L
o Y BSRLor 8oBe otACLEBA, Wil Sonlids s B! 07 oup

e
2, 3 di met hyl butyl group, a 3,3- 15 dinethylbutyl group, a 1-ethyl butyl
group, ®resentiyvastiopimay mqbid&aallpqsszble iIsSeMAES, IPYCh assiructurally possible
1,2,2-trinethylpropyl group, a 1 -ethyl- 1 -nethylp ropyl group, a

1- et hy| -g2omethy isonegrg| optical jsomersigenerated duedbeha lprgsencesdfrasyngnetrip, an
ethyl group, a n-propyl group, an isopropyl group, a n-butyl group, an

| sobgt ylcagtsshe) stetesigOmes »tbuto‘?naéoaﬁd MixirdLof isOiteys, dHdCare fit liptied toke. The
term"C2_6 al kenyl group” used in the present specification refers to a

straigh

whi ch é@“@%ﬁP&?ﬂﬁ%@%Eﬁh%@é@w PRl g %a&%fn%' B XYE;

al kenyl .gro an et he r,ou r o

2 br opel TGRSR *wfeoaﬁ‘%ﬁm'Sﬂvsqul&gahiggmpewﬁ gREainaodB prdsent
group, a 2-nethyl-1-prop eny@%group, a pentenyl group a 3-net hyl - 2- but enyl
group, anmleny%asgbswheaoa lueaﬁtléﬁyp”m%wssaavmeam aﬁ\enmeém@pewb&m y an
et henyl group, a 1-propenyl group, a 2-propenyl group, a 1-butenyl group,
a 2- but atgm igthripmoledies ortngir rgcemptesa abdrare mptt restrcted da githgr olthemabat:

met hyl - 2- butenyl group or the like. 15 The term " C2_6 al kynyl group"” used

in t10e [mclsdebotipefurtheraidrentheafopnpolrisaaccaiding 36 the paisenbinventiore ieg- chai n
al kynyl chain with 2 to 6 carbon atons which may contain 1 or 2 triple

bonds. f pONAB f pravAgLy 15BN
et hynyl %gﬁé)”tljtp(%r?%bhmgr opy ny}ﬁlgsrrﬁu%ﬁltq%eﬁlj%r opy né} rg%@gfuég , %Két yny gr oup, a

2- butyny, ltnfﬁy%@ in &nyPoRY oY tHeseHrPitBI fofmB TH ¥ asY Rikure? oﬂW&y&%o% oup, a

hexanedi'yny

crystal forms. The compounds according to the present invention also include both
anhydrous and solvates such as hydrated forms.

15 The term “C1.¢ alkyl group” used in the present specification refers to a
straight-chain or branched-chain alkyl 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 “C.s alkyl group”
may include a methyl group, an ethyl group, a n-propyl group, an isopropyl group, a

20  n-butyl group, an isobutyl group, a sec-butyl group, a tert-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-dimethylbutyl group, a 2,3-dimethylbutyl group, a 3,3-

15



20 group or the like, preferably an ethynyl group, a 1-propynyl group, a
2-propynyl group, a 1-butynyl group, a 2-butynyl group, a 3-butynyl group
or the like. The term "C3_8 cycl oal kyl group” used in the present
specification refers to a cyclic aliphatic hydr ocarbon group with 3 to 8

co bon ST i OGPy, 87 PR R8N BE0EP, o
S el . L e Pkt I A

cycl ohexyl 8’1 or the like. The term"Cl_6 al kox ?roup used in the

pr esent asbethv- Zdaethyipmevlegfgup @rmeghkmpprehnamadneéw graupe Angtoyhgreuponded
to term nus of the "Cl- al kyl group" defined 5 above. Specifically,

exanpl es repropyl gfoup, lanxisopropyipgroopya inlitydgroapmah isobyutyl gooyp, a sec-butybxy
group, a n-propoxy group, an i sopropoxy group, a n-butoxy group, an

| sobgit ogyowgpgfe,@.b@gqgmup)gmmruk@p a tent-butoxy group, a n-pentyl oxy
group, an isopentyloxy group, a sec-pentyloxy group, a neopentyl oxy group,

a 1-methyl b“*r@éyter PEE alik@n rq@hgyh%& ﬂ'?% r‘éHQ?t %ejmflc%tloﬂ et ﬁr Opoxy

group, a 1,2 0poX roup, exyl oXy group, an 1sohexyl oxy

group, Jpe oup th ent r,ou a

3 et hy%};éw?@wcﬁéw %r pePea-ghail a"aqrfésﬁcgﬁpowﬁh%yt 55 GRpon g6 which may

1, 2- di met hyl byt 2-dj_met hyl but oxy gr oup, a 1 3-di et hyl but oxy
gr oup, &O"é"Bﬁl %5989? Gﬁ'ca%y examplesoh\Gam AlkeRy! @FQMR) may

1-et hyl but oxy group, a 2- ethyl butoxy group, a 1,1,2-trimethyl propoxy
group, include anetheryl psayp; apbriopenyligroup, a2- praptelmyl groupeatiybyteopbgrogpoup, a
1- et hyl - 2- met hyl propoxy group or the |like, preferably a nethoxy group, an

et ht&y arbpteny! groupp pB<puiengligroupnai2smietiabaxpropenyigroapna pertemyyg@wupyp, an
|sobutoxy group, a sec-butoxy group, a tert-butoxy group or the Ilke The

term " hucs-methyi oot floup! 8ieieHftold. 4 ExBRERER S of e T el er o

to a group in which he hydrogen at Cl 6 a group" as

def i ned ?&??’%é etﬂﬁm}@fc@d'%o BF&SEr bibud, Qyﬂbpaﬁgny%l%%, aPBGtehyral 1y.

exanpleg

group, a 2-butenyl group, a 3-butenyl group, a 2-methyl-1-propenyl group, a 3-
methyl-2-butenyl group or the like.

15 The term “C,.s alkynyl 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-propynyl group,
a 1-butynyl group, a 2-butynyl group, a 3-butynyl group or the like.

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



al kyl group” may include a hydroxynet hyl 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-propyl group, a 1-hydroxy-isopropyl group, a

2- hydr oxy-i sopropyl group, a 3-hydroxy-isopropyl group, a 1-hydroxy-ter-

1 hyar ol EeRHegPf a biklonBhit 04 efrChb A, A/ ned Bovmid, ( or

"cyano Cl t al kyl groyp"” used in the present specification refers to a
gr oup iﬁy&bﬂﬁﬁgﬁ&ﬁwix%&ﬁ‘g@%-atom in the "Cl-6 al kyl group" defined above

has been replaced with a cyano group. Specific exanmples of "cyano Cl to C6
al kyl group" hertermd&aaﬂwmgmmwseg#lodge pgesent gpacifcation tafersto angroup
2-cyanoet hyl group, a 1-cyano 5 n-propyl group, a 2-cyano-n-propyl group, a

3- cyanoimwpichpan ogygematom is- lyradeal toi tenminap\of thye tTis alkyldgrouphdefirssor opy|
group, a 3-cyano-isopropyl group, and a 1- cyano-tert-butyl group,

pref gr abbyve %Egi@%)éxaﬁfﬂé@of ‘&:éawfw&angﬁdﬁugb ngalfﬂHEIudé Zmethciystoly!

group, or the i e term " Cl_6 al koxXxycarbonyl” group” used i'n the

pr esent L oQ . ' | K oup is
bonded F@%@?’Q GnoR ﬁéﬂ%ﬂ%&gﬁ’%@'@yﬁéﬁé’%& %’%’%Q?@Wbpg@i fically,
exanpl es_of ,"Cl-6al koxycar bonyl group" ,may incl ude a t hoxycar bonyl

o oup,  BERUREGBIPyR Sep o orolbr e lo R aEURy R AR SHORLATOLP, a1

I sopropoxycar bonyl group or the like. The term"Cl_6 al koxycar bonyl Cl-6
al kyl gl'%?ﬂ?“tXB@%IQHOINPt AcesTRandylexy graipe @ Reapantydexy arosips atlometiydbutexy n

which -the "Cl 6 al kyl group" defined above is bonded to term nus of the

"Cl_6 algkaupy@a2-methylbytaxygrodpesfa fcddintethylpraimeyidgroup) 4 \,2-dinzethylpsopady t he
"Cl_6 al koxycarbonyl Cl1-6 al kyl group” may include a methoxycarbonyl nethyl

gr o, grouy, Romhexylosy grows, En isgh@doxyedroabhaXiymetiiipentyloRy gydudao2p, an
et hoxycar bonyl ethyl group or the I'ike. 20 The term"C6_10 aryl group"” used

o AREPEISRES oE0L 4 SmeBAIB o B iSRS GRS
1,2-dimethylbutoxy group, a 2,2-dimethylbutoxy group, a 1,3-dimethylbutoxy group, a
2,3-dimethylbutoxy group, a 3,3-dimethylbutoxy gfoup, a 1-ethylbutoxy group, a 2-
ethylbutoxy group, a 1,1,2-trimethylpropoxy group, 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 , a 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 to
a group in which any of the hydrogen atoms in a “C¢ alkyl group” as defined above

20 has been replaced with a hydroxyl 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-propyl group, a 1-hydroxy-isopropyl group, a 2-hydroxy-isopropy! 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-hydroxyethyl group or the like.
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of "C6_10 aryl group” may include a phenyl group, a 1-naphthyl group, a
2-napht hyl group, an indenyl group, an azul enyl group, a heptal enyl group
or the like, preferably a phenyl group, a 1-naphthyl group, 2-naphthyl
group or the like. 18 The term"Cl..6 al koxy C1_6 al kyl group” used in the

resent specht. |G 0 "l el . ogen at ons
e b e R B o By & Ja o afy iRl URed W 1k, BRRsek shabipiiorRteR] | ¢
al koxy group" as_def.i ned above. Specif. call, e | es, of ."C al koxy
G161 BB Groun Whigh Ay st Saemaen.dp iBe oo iiaroun” delivadapaue As
group, a n-propoxynethyl group, a nethoxyethyl group, an ethoxyethyl group
or the bPRBreplaeed wifh a pyarygroup odpecifieexamplascoficyanmnC1 4o Eaidlkyd groun
refers a fluorine atom a chlorine atom a brom ne atom or an iodine atom

The t er mclidd @ cyanomethyli gealip, @ t-ocgamoethgirdroapea Ricyanbethyl gedugy, @ t-oyano-
nitrogen 10 atom a sulfur atom or an oxygen atom The term"5- or

6- mefrbe h-hrepgr 9%% &l M&aﬁ@ﬂ%rbﬂyﬂ Pﬁbtﬁf, €3 %lbiérﬂ?-ﬁi-ﬂrb?zl‘ gR3up, ' &f REeFan@ an

aromatic ring I'n i ch the nunber” of atonms naking up eringis 5 or 6,

q o : . na.
Speci 1 FSPT (o8P & 23angliSap el Rl " HEVNAIBRRYL ol B8, 4,7,
; . hi ooh : I i . di .

pyr azi neRIndet Bubl oPRUS eterafly & SAppelhicidun g cvnaitn) dfup A a
1,2,3-triazole ring, a 1,2 4-triazole ring, etc.), a tetrazole ring (a l

Htet raEW'éoqtthﬂroﬁp’ﬂtf‘Gt“kﬁzoI e ring, etc.), a thiazole ring, a pyrazole
ring, an oxazole ring, an isoxazole ring, an isothiazole ring, an

oxadi azol e dhederm “&m's alikoxyearbonylrgroup” used ini the presertispecification refers

6- menber heteroaryl group” used in the present specification refers to a
nont¥al end groap in whithce ¢atyoryé grodpie bondedrto dermintio of tHeofC,aalkoxyogioupdn i n

an aromatic ring in which the nunber of atons naking up the ring 1s 5 or 6
and onedgfinéPaBolie! SpEcIitAE eRBMPIECHUESY dIRoy/RartEnyTEratiH nfdy Meludae i ng.
methoxycarbonyl group, an ethoxycarbonyl group, a n-propoxycarbonyl group, an
isopropoxyéarbonyl group or the like.

The term “C1.s alkoxycarbonyl C1.¢ alkyl group” used in the present
specification refers to a group in which the “C1_s alkyl group” defined above is bonded
to terminus of the “C+.6 alkoxycarbonyl group” defined above. Specifically, examples
of the “Cy.¢ alkoxycarbonyl C4¢ alkyl group” may include a methoxycarbonyl methyl
group, a methoxycarbonyl ethyl group, an ethoxycarbonyl methyl group, an
ethoxycarbonyl ethyl group or the like.

The term “Cs.10 aryl group” used in the present specification refers to an
aromatic hydrocarbon cyclic group with 6 to 10 carbon atoms. Specifically, examples
of “Ce.10 aryl group” may include a phenyl group, a 1-naphthyl group, a 2-naphthyl
group, an indenyl group, an azulenyl group, a heptalenyl group or the like, preferably

a phenyl group, a 1-naphthyl group, 2-naphthyl group or the like.
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Specifically, exanples of "5- or 6-nmenber heteroaryl group” may include a
furyl 25 group (a 2-furyl group or a 3-furyl group, etc.), a thienyl group
(a 2-thienyl group or a 19 3-thienyl group, etc.), a pyrrolyl group (a
1-pyrrolyl group, a 2-pyrrolyl group or a 3- pyrrolylgroup, etc.), a

elc. ) o pyr TERsmEKen sy Gl afof sl inthS Pesh daBfishion b
Aoyt | nipgUs Tl %%vcg?tae&ﬁ o) AP i LtRvhgroUpL 75 deBied °f Toup (a

r
1,2,3-triazolyl group or a 4-triazolyl group, etc.), a tetrazolyl
group (&bowehas rb@_emrs'cplagedwtrba @12 alkowy groun’yas definedrabavec . Specifieatlyazol y|
group (a 2-thiazolyl group, a 4-thiazolyl group or a 5-thiazolyl group,

etc.), axpypheodfyiCigrakoxy(@y.gdalkyr groapy mayrincpdera methaxynetioy|\grogp,cam,
etc.), an oxazolyl group (a 2-oxazolyl group, a 4-oxazolyl group or a

S- Oxgzobmoﬁhfé!ﬁyl gtbtp)a n%?oé@xy}rﬁ@ﬂﬁ?l@ﬂo\’lb drRetPokyetBy! GroupZan éihcﬁ(y@ﬂﬁd a

4-isoxazol yI' group or a 5-isoxazolyl group, etc.), an i sot hi azol'yl group

(a 3-is liK@r oup, a 4-isothiazolyl group or a 5- isothiazolyl group,
et g}mfgﬁilh)aézo yl group a thiadiazolyl group or the like. The term"5-

or 6-nenber n-.ar on t|c het er pcyc rou used.i n,t he resent,

speci ficati oﬁ%PéPEP qlgagn H¥%¢1 G‘% %E&R?&H'CBQOM glu?”ﬂ?dr ogen
15 atomfroman?/ position in a non- arorratlc ring in which the nunber of

at oms m@keMg? GPlorine atpmy aibyoming atom e an iedine@temhet ero atoms are i ncl uded
in the atonms making up the ring. Specifically, exanples of "5- or 6-nenber
non- ar onmat i ¢ Thetter ¢hetera atpnoUypsed imdheipresentspecifigatian refersyo aynitnogena

pi peradi nyl group, a piperidinyl group, a norpholinyl group, a

t et t@hy dtarhua sUlfigr stom oraih ekygdty dfoppyr anyl group or the like. 20 The term
“di C1_6 al kylam no group"” used in the present specification refers to a

group in whi qRedef 450087 I‘?étetdééﬁx st%HQH%é‘bF‘esregnP% Gficatidnh the

"Cl_6 al kyl groups” defi ne ove e same as or erent rom each

R et Arf;é?wﬁﬁ@éﬂ)ﬁﬁ'gc R by G80B 5. ™
N-di -n- ngyl ra rrr?opeo hgtr ero 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 ring is 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 heteroaryl group” may include a fury!
25  group (a 2-furyl group or a 3-furyl group, etc.), a thienyl group (a 2-thienyl group or a
19



25 N-di -i'sopropyl ami no group, a N, N-di-n-butylamno group, a N,

N-i sobutyl am no group, 20 a N, N-di-sec-butylam no group, a N,
N-di-tert-butylam no group, a N-ethyl-N nethylam no group, a

N- n- propyl am no- N- net hyl am no group, a N-isopropyl-N methylam no group, a

N seo b TRF AR R agﬁgro%'éhh'f’@qﬁ”%ﬂt PR Y2 aéﬂ’@'#@w?’@as 5t the 5
N ot hy%ﬁif%[v&fnépgﬁ%o”@?hﬂﬁ Qipup e Soitich Binuih, & 3Py aidus & Aqedt™

substituents” used in the specification neans that there may be 1 or 2
subst i t GEQHRs &t ).hpYreainyl geaupe A Ridazinykgap-(al EpyfidazimgGrevR Phg.4- The term
"@Q'' used in the present specification refers to a pharmaceutically 10

accept alpydadazingirgroapgdetas, a @ygmadinykgroup da i2apyrimidinygeoyph @ 4rpyemidingl | y
acceptable organic acid or inorganic acid, it is not [imted to specific

ani ofs. gkx@1et 8%- pinrhhmgrarpg@m ¥ aaﬁiadélypfrolm@é g«;am,sﬁtruaz‘degraay olracl ude the
foll owi ng. Specifically exanples of the organic acids may 1nclude

al i phat iq | t | d
benzenesir #3&?%@‘ ! 8“6”%3 ARUSHA P60 Ta 1PERR0Y GRS SH BlleFolE

aci d, I C tritl oro thanes he Ilke
el e STABLEED: 4 Bz dap (o 2B di m%ﬁ*m@xs'rqreuaerads Aifrac
aci d, phoFg ? bc acid, édrofluoric a l_Hgdrobromc acid, hydriodic

aci d, aQFPYmhEte)@pyrazalyl graup-(Ru3-pyaze W qu Opd és@ff?z%'}b'e&'loppcﬁftcr)oﬁ"r efers
to a pharmaceutically acceptable cation, and while not limted to the

fol | owi @¥azelyi greup (a@eexazolyl gxwmlaé-oxazolyhmoupforraaﬁ -oxazolybgrosipk etd.), mpt al

i ons such as sodiumions, potassiumions, lithiumions, and the |iKke;

al k&0 i mxaholiybgmu.wam-mxawlyi gmsubpasl,-isomtﬁ;aigwmp onaS-isodaidﬂﬂ groupe;

al kyl am nes such as net hyl am ne, ethyl am ne, cycl ohexylam ne, and the |ike;

al kyl amiefep dnisbthidotyl @?&ﬁp e'3540thidzB /) Ytd @nwméiélyrggreu or@sh as

di et hanol am ne, triet’hanol'amne, tris hydrdc?xyrret hyl) - amhonet hane and t he

i ke; %Daseﬂgg?ﬁﬂoﬁg SHO aRoxaURZf1 gFSH Y tRfadidboifl fbS or ke |1 ke; and

or gani c
The term “56- or 6-member non-aromatic heterocyclic group” used in the

present specification refers to a monovalent group induced by removing 1 hydrogen

15  atom from any position in a non-aromatic ring in which the number of atoms making
up the ring is 5 or 6 and 1 or more hetero atoms are included in the atoms making up
the ring. Specifically, examples of “5- or 6-member non-aromatic heterocyclic group”
may include a pyrrolidinyl group, a piperadinyl group, a piperidinyl group, a
morpholinyl group, a tetrahydrofuryl group, a tetrahydropyranyl group or the like.

20 The term “di C4.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 “C1.5
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,

20




21 ammoni umions such as piperidine, norpholine, and the like. Rl
represents a hydrogen atom a hal ogen atom an am no group, a -6 al kyl
group, a Cl-6 al koxy group, a Cl-6 al kylam no group, a hydroxy Cl-6

al kyl am no group, or a Cl-6 al koxy Cl1-6 al kyl group, with a hydrogen atom

' , ~ . l, K u [ hgul arly
Favor s SihseBidyrhude gl &, NideR e iR rof: A BN o
| k Cl- | Kyl - R2 ent rqgen atom an am no group, or
2 i - o T By R oy P TR BOHY ar AT ALo S P, AHNIRPEPHF YD el ng
preferable. One of X and Y represents a nitrogen atom and the other
r epr esefMethylamino grayp geN-rabubyl-br-methybaminergreupna Nrisebpiy-N-anetkylaminair e
represented by the following formula (Il1) including X and Y: ly (I 1) Q

pr ef er algrqup asNtdee-sutybNtmethytapinegrotp,da Nefeotbuty iNwhethtaramohgroaptorghnel i s
bonded to 15 the 3-position of a pyridine ring via a single bond, and the

_ _ ionof anp 1 i and
(1) S ) R, B e o e et ut e

of for mr“lélhglbhﬁﬂo H}_@ St hdGikdr e of 22 the parent conmpound of the conpound
to0 the Hre ent 1 [

accordi ng Invention, that is, a conpound prior to the _
:cgﬁ :n(j?;?t | OnT%]Ze 8 hr%%%%r\‘,% oF é %hs@tth s” uisgdriﬁa reessr?encﬁf?c%tigx mctearl]ﬁs h%ltI owng
there may be 1 or 2 substituents in any combination in sites capable of substituting.
The term "Q™ used in the present specification refers to a pharmaceutically
10  acceptable anion, and as long as it originates from a pharmaceutically acceptable
organic acid or inorganic acid, it is not limited to specific anions. Examples of tHese
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, trifluoromethanesuifonic acid, and the like.
Examples of the inorganic acids may include hydrochloric acid, sulfuric acid,
phosphoric acid, hydrofluoric 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 metal ions such as sodium ions, potassium ions, lithium
ions, and the like; alkali earth ions such as calcium ions, magnesium ions, and the
like, 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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RLINAR3I NZ 251t is preferable when one of X and Y represents a
nitrogen atomand the other represents an oxygen atom or when both of X
and Y represents nitrogen atons, and when one of X and Y represents a
nitrogen atom and the other represents an oxygen atom the parti al

;e W%ﬁ@?@ﬁ&%e%wﬁéaé e’ dine el Pepb@ e Kee 1 o1t owi g Tormita

(rer) or (I i n mhl ch left end is bonded to the 3-position of a
byt 8 ne 11 i VERTSbaL 3ITy dHaRN alos 4 HaloGePGHoME ) ABINGRIAR: 8 amalyl | ng
via a nethylene group: NOI V O (I I I) ~ Nor A so, when both of X and

Y repr eSEHP, @ Ere@toxatgraup, a Re-sralkylaminasgroup; arhydraxy €epalieiamine grouphe
following formula (I1) including X and Y X' Y X preferably has the

st ruct uoe a Epssealkemtye @ 14shatklajrbopj withfa hpdtogen\atont, drivaming grodp, adr a €ch
|l eft end is bonded to the 3-position of a pyridine ring via a single bond,

and §he alibky'C g aIk§NErdup B@Iﬁé%rﬁ&léﬂw févro'rélﬂeVbﬁd Qvuﬂ‘% hyétﬁaﬁyrﬁéwp rougN

(V) (V1) \/Aor The'ring A represents a 5- or 6-menber heteroaryl ring or

a benze h _0 | ogen atons or Cl-6 al kyl
o oups. Bei r@ @%?ramab%&ﬂ%1 AoxP'E, £Ik§ll"§’rot]3
R? represents a hydrogen atom, an amino group, or a di-C4-¢ alkylamino group,
with a hydrogen atom or an amino group being preferable.
One of X and Y represents a nitrogen atom, and the other represents a

nitrogen atom or an oxygen atom.

The partial structure represented by the following formula (ll) including X and

H{@()‘ (11)

preferably has the structure represented below, 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 O ; /N\

(1) (IV)

V) (VD)

For example, in the case of the partial structure of formula (lil), the structure of
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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

t hi ophene ring being nore preferable, and a pyridine ring or a benzene
ring being particularly preferable. Z represents a single bond, a nethyl ene

group, R i Ave 2-,
e PP SRt 1B RiEho hatRing, g KreSba el et B
an oxygen_ ato -CH2O., or -OCH2- s preferred ith an oxygen ato

"G00 eBrRoblprion s e Brodiction of 3 MfiespBpasrimely9Bie. BidESsSER by en
atom or a hal ogen atom or represents a Cl-6 al kyl group, a C3-8

cycl oal Kia follpwing fosme: 10 aryl group, or a 5- or 6-menber heteroaryl

group, each of which nay have one or two substituents selected froma
substituent 15 group a. [Sdbst\tuenO<Goup agl_a hal ogen atom a cyano
group, a Cl-6 al kyl groRp ; a Cl- al koxycar bonyl, a
C3-8 cycl oal kyl group, a C26-& ken € ; ~a_ 76 al kynyl group. 20
Pref erabl e exanples of R3 nmay i q%ude an n- butyl d;oup, a cycl opropyl
group, a phenyl group, a fluoréﬁ enyl group, a furyl group, a chlorofuryl
group, a nethylfuryl group, a thienyl group, a bronothienyl group, a

met WY1 t hi enylt'ig mférat&e mhenggne gf Xuaid Ydearesents Aitiggenigionyapd she @ther an
n- butyl group, a cyclopropyl group, a phenyl group, 24 a fluorophenyl
group, eeppesentglangoxygen atooh, r wiemybatiiraf A and Yorgprésents niteageincatioensd, yand
preferable. Z and R3 can be conbined as necessary to configure substituents

for t hewhendnefof Xraptey pépresemarddhitdgeh dtomandthesothet rdpiesérits @in dxygehi ng A
thus configured may 5 include a phenoxy group, a benzyloxy group, a

2-f1luor I ’ il | oxy
oroup. ST NS re st P ISR @ i x Bt
group, a pyridin-2-yl met hoxy groug, a 6-met hyl - pyri di n-

(_\/Y 'ZQ_) (11)

10 preferably has the structure represents the following formula (lil) 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:

0] N
; \ \/N (111) ;\<__\</ (1V)
N 5

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

15 represented by the following formula (Il) including X and Y
X
N
Y
. / (11)
571'/@\/\/'%‘

preferably has the structure represented the following formula (V) or (VI), 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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2-yl met hoxy group, a 4-nethyl-pyridin-2-ylnmethoxy group, a butoxynethyl
group, and a cycl opropyl net hoxy group. 10 The term"salt" used in the
present specification refers to a salt with a conpound or an atom capabl e
of form ng a monoval ent counter ion or a divalent counter ion. Exanples

t her eof | bty t f t exanple, hydrochloric

aci d, QW%¢d;%1 C ace%ﬁ err{%\ﬁlé%arﬁ%ﬁ'l grgofuﬁl c acid, nitric acid and the
Iike) and salts o organl c acid (for ex;ﬂe met hanesuf oni ¢ aci d,

et hanesul fonic 15 zenesul foni ¢ d,~ ol uenesuf oni c aci d,

fumaric acid, nal succi W  aci cNtri g aci d, ppl i c acid,
nic bases (for

trifluoroacetic acid a he i ke), or salts
exanpl e, sodium salt, potassium salt,orcal ci um sal thiumsalt and the
like), and salts of organic bases (for exanple, nethylanm ne salt,

ethyl am ne sgff, nrﬁgﬁw r%w‘{%érﬁ@é‘% Sd;'}l ({Sméégéphgfgr?%?yp?nga%a benzene, ting, sal .

N- et hyl - D- gl ucam I ysine pi per
d the | The t d d .bi | t
fhe conBbinilMiay. DU e oF e BrIBSEH, SERTSAL: G fm@g@o?ogt%rsfera%'vt hi s

salt such as anhydrous form and hydrate of this salt. The term "anti fungal
agerR " [RRIGSeMsEhRYTBE Eng. 3henzene 4iNdoa feameing tathiophane fing.idfa BYEMNE or a
t herapeutic agent for fungal infection. 25 The conpounds according to the
pr esent ringyvwith iaopyridine biagf arbanzenheding)tor a thidphene, rifggbeimgsmofe peefgrabtell es,
granul es, coated tablets, capsul ates, syrups, troches, inhalants,

supposi badi ridig ARG loP Aherent MGt ISeing partbuldriyesreferabepes, eye drops, nose
drops, ear drops, cataplasnms, lotions or the |ike, by the conventional

met hods. 5 SZqJé feyemd lergtpe %Hdbﬁ avoy%\ﬁ%dgngﬁuﬁh Behylerd g%ulpd'ahucﬁ%én

bi nder s, Iubrlc nts, ants ants d as nece

or oser Léﬁ@e%g%ﬁtébf SO TR NG G Ctpﬁm%ﬁdw&e as
0 S G, BSRAR R e e h
oxygen atom, -CH;0-, or -OCH5- being particularly preferable.

R® represents a hydrogen atom or a halogen atom, or represents a Cq-s alkyl
group, a Cs-g cycloalkyl group, a Cs-19 aryl group, or a 5- or 6-member heteroaryl
group, each of which may have one or two substituents selected from a substituent

15 group a.
[Substituent Group o]

a halogen atom, a cyano group, a C4- alkyl group, a C-s alkoxy group, a C1-
alkoxycarbonyl, a Cs-s cycloalkyl group, a C2s alkenyl group, and a C,-s 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 methyifuryl
group, a thienyl group, a bromothienyl group, a methylthienyl group, a pyridyl group,

and a methylpyridyl group, with an n-butyl group, a cyclopropyl group, a phenyl group,

24




10 conbi ning a conmpound of the present invention or a pharmaceutically
acceptable salt thereof with a diluent, and if required, a binder, a

di sintegrating agent, a lubricant, a colorant, a flavorant or the |ike,
and formulating the m xture into powders, fine granules, granules,

convent Polidgtopfiei Stz apRiih Stod. oiE arbdiEE i Belifparionian an

vegetabl e oil s such as soy bean oil, beef tallow, and synthetic glyceride;
hydr ocaPB‘?fﬁEati‘Erch as liquid paraffin, squalane, and solid paraffin; ester
oils such as oct QOdecyI nmyristate and I so-propyl nyristate; higher

al cohol s sucl Ritcast heyegmbineshas negessary te spnfigure subistituents fardhe ringsi ns:
silicone oils; surfactants such as pol yoxyethylene fatty acids ester, 20
sor bi t an. f Breéferatie éxesipes op SoyDxae shstitnentsoofotheaing Atmsacnrrﬂlgeeetcbmay

pol yoxyet hyl ene hydrogenated castor oil, and pol yoxyet hyl ene

pol yOXy iHchRIE BheMoR§ lgrédp, pé’b)é loxy 4P, -6 2 fliRk6-bBAEYIORY gr@.w:ha 8luoro-
ﬁg{l C aCIlﬁj Yl

hyfjroxKet hyl cellul ose, polyacry , carboxyvin pol yrrer I
B conol Ee0aRRR &ile, BOAAR P§§%¥'8*a* e, 2 J‘iﬁ'ﬁ#h&s iy 48
I I
Juth as metfdSuRihe MSwhaiBl st Bhdine il SR d Syl i c
acid, magnesium alum num silicate, and alum numsiljcate; and pure water.

Exarrpl eg-imethexy@royena 4- W&anr'd@eZ-ylra%ths&é grey R étﬂtaxxmethmh Bf%JpsL?@Q

gl ucose, mannitol, sorbitol, crystalline cellulose, silicon dioxide or the
l'i ke. Eneﬂmltmopylmelﬂmxyigmaps may i ncl ude pol yvinyl al cohol, 5 polyvinyl

et her, methyl cellul ose, ethylcellul ose, gum Arabic, tragacanth, gelatin,

shet®ac, hydmToeptermnPsalt’nozicdyih tied prdseme spssifitationoresrs to aedditivits a,
pol yvi nyl pyrrolidone, polypropylene glycol-pol yoxyet hyl ene bl ock

c0- pol y gBmpotiRE! ot Hn Gtof ?éﬁwé bkﬁ)rmu%( Qrmbﬁ&/ﬁnt@oﬁhfﬁr%ﬁ 8k bQﬂvélGﬁtnt S hay

i ncl ude starch agar, atin powd cryst I ne cellul ose, calcium

oot R e P e A e B, 7
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 salt, N-methyl-D-glucamine salt, lysine salt,

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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may include magnesi um stearate, talc, polyethylene glycol, silica,

hydr ogenat ed vegetable oil or the like. Exanples of colorants nmay include
t hose pharnaceutically acceptable. Exanples of flavorants nmay include
cocoa powder, peppernint canphor, aronatic powder peppernint oil, Borneo

camphor i NN Bookdifg b i prk3eReRehiof B Sk ABh ARidpbe coat od

with sugar, reqw re r app opria coa can

can' be. eS| Bowdors, TRE AERHIRY SabUiFRohaBlea et ngpbyefese Sy BSchpohes °

I nvention or a har maceutical |y acceptable salt thereof with a pH

modul at mhalwtsSwnmsnpﬂemgm&gbms aintmesds, @yezointnentsntapes, eyeedrapsenosgid i f
required, with an auxiliary 20 solubilizing agent, a stabilizer or the

i ke, admpsjieagdrapst, kcataptesme)tiotiorsd onibieHikes by thé tomdentional methddsct ur i ng
external preparations are not limted and such preparations can be

nmanuj act ur ed SRi¢htfBRNGIaHYE @ah YRBacHBIt By usﬁ@eﬁj?‘bbp@lldénts BiRdersURIbABARTS] al S
typically used for nmanufacturing pharnaceutica guasi drugs, cosnet i cs

or the 'cbii:?l caﬁ'%fgﬁ@hpﬁ@s Oﬁé%ase s‘i’éﬁiléeﬁé %rﬂﬁl)sﬂ’?&trgr orBé’f'éHié:n?é'O”

More specl exa teri e used nay I nclude ani mal
and 27 v mnerals oils, ester oils her, al ohoI S,
fatty achagcianry pLimedylatrs bifseattRs S fr piitke. ZrddRaieDer

pol yhydric al cohol S, water-sol uble polyners clay mneral s ure water or
the |i k€omeenly &sadas ingredianis of eh@r@aa%ﬁqﬂsﬁgpr@pafaﬁ@ns;ﬁcsgewﬂg tthenti on can
contain, as required, pH nodul ators, antioxidants, chelating 5 agents,

ant i baccenventional Maﬂn@ﬁﬂ. laqeexampleoaomaitmeparwonfoanchﬁsp@dbsednbyes or the
like. But this does not limt the type of base materials that are to be

usetl0 i ncbimbirdng arcumhpouricepithetpresentdhvéntidnpsres pharmavetticalynacddptalsigsaited,
the preparation may contain differentiation inducers, blood flow inproving

agents, t7tebfMvith %tulﬂenﬂgﬁ?a‘nﬁre lﬁ’r%' BiHmdst §Td|§1‘ﬁtegféiirig a”g‘éritvéﬂdﬁr&ant/ ig am ns,
am no aci ds, hunectants, erato yt|c agents 10 of thé 11ke. The amount of

the basg,pl h?l'a%{drﬁto?ﬂwé?‘ﬁl&%’ ﬁﬂhfé?ihg‘?hé"}ﬁ Qe ito PORGER, fiAk! on range

used for producing typical &Mtal prepa att ohs

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 cetostearyl 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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When adm ni stering the conmpound according to the present invention, the
forms of the conpounds are not limted in particular, and the conpound can
be given orally or parenterally by the conventional nethod. For instance,
t he conpound can 15 be admi ni stered as a dosage form such as tablets,

PONEr S BB BRaarie BONHEP sucPHE URBya 8RR ol RLERb ST HRARRUECT | ©S.

i njecti ons, oin t apes eye’ Ae nasal drops, ear
dr ops, | as and 0 i canment rdl to th

or esent SHig n?ngr‘?lt&awusés@e@r‘scﬁgﬁ puaﬁ)ma??f“@faéwea@é fignis wmﬁ'e@ﬂp
severit age, sex, body weight, fornms of 20 adm ni stratlon ?/pe of salts,
speci f i {acﬁ%@ cefn aﬁas@ay@ltﬁ suges, glugese, TRaneitlssarbitole sryistatinecedliufosespendi ng
on the patient's disease, synptom severity, age and sex, drug

suscept siticom tHioxide ohthel likiee .Examples lof theebimdets mayadociodel 'polg/v’myl alcbbopr esent

I nvention can be generally adm nistered once or several tine at a dose of

frong1 b@lWWﬂ&h@ﬁ/rﬁétﬂyldéﬂﬂbsepéﬂfyﬁfeﬁblofb‘ef §@ A@bico tr%@@@amm/ leahh/ day. An

injection 25 according to the present invention can bé general |y

??B”m”'f%ﬁé'%%oB‘Vd%f*iﬁﬁ%y?@a%ﬁﬁg#%‘?%%ﬁ%&e@%r%ﬁ’%ﬁé’%‘ﬁ@*ﬁ% br
(her e, nRpYRRhs!E SREREHSIRISHE Bldtk o ooisitnReabigine gntte BReound €L
(1)) will be descri bed. Typical ,Method for Manufacturing Phosphoric
Est er wﬁﬁam&w.qﬂammrﬁm agenteumayinglude siaralr AJRLrISiRtiroRAWERhds (1),
(IA), and (IB) X A3RMM~YAZ RBRRMAYZR ~, ~~WONI10 Il NH2 RN
NH2 [ st epysialline QQIMQS&):clalaimmm)arbonate, sodium hydrogencarbonate, calcium citrate,
10  dextrin, pectin, calcium carboxymethyl cellulose or the like. Examples of lubricants
may include magnesium stearate, talc, polyethylene glycol, silica, hydrogenated
vegetable oil or the like. Examples of colorants may include those pharmaceutically
acceptable. Examples of flavorants may include cocoa powder, peppermint camphor,
aromatic powder peppermint oil, Borneo camphor, cinnamon powder or the like.
15 Tablets and granules may be coated with sugar, or if required, other appropriate
coatings can be made. Solutions, such as syrups or injectable preparations, to be
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
prepérations 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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OH [step 1-3] [step 1:2] XA X A3 RAI YZR3IRA~YZRRFI-t . ~ .
nl~1loll NHR2 R1NH 9 QLQO=P-CH (IA) OGP -0 (IB) OH00 J(r) 10
wherein ring A, RL, R3, R4, X, Y, Z @ and J+ have the sanme neani ngs as
defined above. Conpound (1-1) can be nmanufactured by the nethods descri bed

in the ' .25 tg. : .
ranut act egeaBl S, DhGlaRGfs, SARIRIET e fion L ARBHBE, iy S MR RB I .
[Step 1-1 9 This step. s a,step wherein after conpoun -1), and
bhosphotitadant. ahosblidleids, &jsorets, SONHGe Slfcol WASEROWPE PAMBRE: i n  he
presence of sodiumiodide, conmpound (I) is then obtained by acid

t r eat neflay nrinerals spwenwater of thaulike: Futhermareogdemnal preparationsof theed when
conmpound (1-1) 5 and phosphoric acid di-tert-butyl ester chloronethyl

est er apeesepdaivedtion caheoptaiscas requireds pHi modulatbrscantxidamtsy chelatingcan

di ssolve the starting materials to a certain extent wthout inpeding the
reacs i oagehts2 BRtiGEctefiallditiffiRjal apbAts Bolor&®s, SdorifeRlisBUbstdritesWithe like.

hal ogenat ed hydrocarbon-based sol vents such as nethyl ene chl ori de,
But this does not limit the type of base materials that are to be used in the external
preparations of the present invention. If required, the preparation may contain
differentiation inducers, blood flow improving agents, antimicrobial agents,
antiphologistics, cell activators, vitamins, amino acids, humectants, keratolytic agents
10  orthe like. The amount of the base materials listed above is adjusted within a
concentration range used for producing typical external preparations.

When administering the compound according to the present invention, the
forms of the compounds are not limited in particular, and the compound can be given
orally or parenterally by the conventional method. For instance, the compound can

15 be administered as a dosage form such as tablets, powders, granules, capsules,
syrups, troches, inhalants, suppositories, injections, ointments, eye ointments, 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 preparation 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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chloroform and the like; ether-based solvents such as tetrahydrofuran,
diethyl ether, 10 and the |ike; ester-based solvents such as ethyl acetate
and the like; acetonitrile; tetranethylene sulfolane; and m xtures of
t hese solvents. The use of ethyl acetate, tetrahydrofuran or acetonitrile

is prefarsyed | L [ = I hl or onet hyl ester
can be 931:3@) ]%ﬁabﬁmgﬁﬂ.ﬂ?@#?){?i%h#hllgkrghfgtt%gﬁbgzﬁ@%{igﬁ/daﬁd preferably from
1 to 2 equivalents, based on conpound (1-1). The sodiumiodide can 15 be
used in an amount of from1l to 10 equivalents, and preferably from1l to 2
equi val ents, based on conpound (1-1). The reaction tenperature is fromO to
60C, and pré'VEICaanﬂfaﬂﬁhm(MethOﬂoomterrperature The reaction time is from
4 to 216 hours. The acid used in the acid treatnment may be organi c acids
such as 20 Thefmethoohéert manafactuning thee compounds nepresestedi bydforsutds dy,
hydrochloric acid or the like, wth the use of hydrochloric acid, or

trifsd uoyipgcaid OB thétehRiftes réféﬁéartégé confipduil @¢ cmpougat(nand tobmpamnd nmay

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

may fir G BAL nder a reduced pressure, and the acid is then
added aﬁp&r glhanglsﬁé{e%gﬁgeaslw tabl e sol vent such as dichl oronet hane. The

reacti on. er fram tenperature, and the reaction
tinme is ﬁfW r\\&@a%rlggmﬁghon? g% 1- 2] Thi s step is a step
wher ei n corrpou nd I&’lﬁ reacted with an acid to obtain ound @EA)'
There aN&aﬂ#’(ﬁa‘BHﬂ'ﬂg tB‘Pdﬂe'quﬂa,Qq s Mapy ?ﬁfé'r'89|QP'DB@éf‘qsn(|l Jon,

so long as it is phar maceuti cal | y accept abl e. Exarrpl es t ereof may | ncI ude
nonobasi ¢ acid 3 jtric acid,
and the 4l i 1Si.gd aci ds such as sulR¢ QL ) AR i ke. Ther e
are no parit NyUFa €t ctions on the solvenmd in this reaction, so
long as J an di ssol ve the STarting nhteriRllgNT ONH, certai n extent vmthout
i npedi ngd th® r¥%¢ion. Exanpl es [sdp tt1he sol vents

A-1) 0=P~-0 ° 0
OH

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

1 1
R @rt NH, Q@ R @Nk NH,
O=F~OH () 0=p=0° o (B
OH © J

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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10 that can be used may include am de-based sol vents such as

N, N- di net hyl f or mam de, N-net hyl pyrrolidinone, and the |ike; al cohol-based
sol vents such as nmethanol, ethanol, and the |ike; tetrahydrofuran,;
acetonitrile; water; and m xtures of these solvents. The nonobasic acid is

acid i5 used TIF SieBna REboyRp i ARED BowBRund STV At PhdsniBtk A4d idi—i‘%ﬁund

(. actlonte erature is fromOC to roomtenperat . and

reacti oEUB’ neStes ghiey; tm"n&ﬁt% e Aeasigds In [t ?eﬁrqi@FeTH?ss%d("éfB f '%e’st ep
wherein conpound (1) and a base are reacted to obtain conmpound (1B). There
are no pampound4l) is tarr obtainedsbyvacidireatamest.used in this reaction, 20 so
long as it is pharmaceutically acceptable. Exanples thereof may include

I nor gani ¢ baJaeres arsnapasticlilammesyribtions dn theosaleernitusedywhenxicdmpoand (11D

| i ke; and organic bases such as lysine and the |like. There are no

par t4 cubpg rfh%%bﬁbﬁé b@lﬂsdl%rtlﬂwyl%%'té’r%lﬁoroﬁ?étﬁyl'é&téﬂ'&r& re@eed iAthe i)?eéé?f& as
it can dissolve the startlng materials to a certain extent wthout

d f 5
e ShPOAFERER e GERTE 5ol kS O iR ey e
t hyl di dth i k h th I
et hanol Withgit TReanp e reatiion dESPAIR o5 IBF VST dhahapdr be 4RGATAYar os
of these solvents The ronoacid base s used in an anount of 1 e ui val ent
based ofnclusierdialagenated ahydrecarhar-baseshssolvents suchusasi methyle eridg, 1 or
0.5 equival ent based on conpound (1). 5 The reaction tenperature is fromOC

t o r oonchlongferrat ane thelike;t éther-based salventsesuch as tetralydnofucare diethyletheur s.
Exanpl es The conpounds according to the present invention can be

mantd acandetie like; estél-Isacudbolvets §lich aRtétagls adstats ahddthentike) eadetdniviié;ng
exanpl es, reference exanples, and manufacturing exanpl es. However, these
are Use@etfé?ﬁefhwérﬁ%t&ﬂfdlélr%,péHdORﬁo&ﬁresa&dthese solvents. The use of ethyl acetate,
tetrahydrofuran or acetonitrile is preferred. The phosphoric acid di-tert-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
15 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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t he conpounds according to the present invention are not in any case
limted to the follow ng specific exanples. [Reference Exanple 1]
3-(3-(4-(Pyridin-2-yl oxynmet hyl) - benzyl)-i soxazol -5-yl)-pyridin- 15
2-ylamine N \N\ O N NH2 To a tetrahydrofuran solution (5 nL) of

(4-(pyri I t hyl ) - phenyl ) - acet ohydr oxynoyl chloride (510 ng, 1.84
nmol ) déﬂ %egé%zqﬁé%gnuf acturing Exanple 1-1-5 and

3-et hyni% E ﬂl n-2-ylamne (150 ng, 1.27 mmol) described in Mnufacturing
Exanpl e I nternational Publication WD 07/052615 was added 20
triethylamne (708 L, 5.08 nmmol) at roomtenperature, which was stirred for
95 ninutes ahis siem seapeptwherein\gompound (Hdiscteacted Mathr an@adid o satitaini on
at room tenperature, and extracted with ethyl acetate. The organic |ayer
was wasbempounhd (KA). 3bheretare atoepartislilan eestrictichs el they acidarseddinahis reagtiers,i um
sul fate, and the solvent was then evaporated under a reduced pressure. The

reS'@Ueswﬁfbn@Wa'sf itefs tﬁhaHHaééuﬂld‘aﬂ%( Qééeyﬁﬁbl!érm E%rﬁﬁ@soﬂﬁé}@ﬁﬁ rﬁﬁ%p'hélﬂﬁe
et hyl acetate = to obtain the title conpound (120

é*ZE”(Rz s ég%' S?CQZ 4 Bfhostoft® ghick hyittqnropid %Wf"@%s ?@Eﬁ"ﬁaﬁ’*ﬁ"@_ o
b e A e 858%%5 e Acid, ang the .. Thers A ia Bartular”

(4 (pyr|d|n 2- onx¥nethyI -phenylg acet ghydroxynoyl_ 10 chl ori de was

synt hesfestactignst o theosolvontiisadnibis. repstion. & |9F‘9rﬂ§ itcangissolverthe: starting

(4- (Pyridin-2-yl oxynet hyl) - phenyl ) - nmet hanol
materials to a certain extent without impeding the reaction. Examples of the solvents

10 that can be used may include amide-based solvents such as N,N-dimethylformamide,
N-methylpyrrolidinone, and the like; alcohol-based solvents such as methanol,
ethanol, and the like; tetrahydrofuran; acetonitrile; water; and mixtures of these
solvents. The monobasic acid is used in an amount of 1 equivalent based on
compound (I), and a dibasic acid is used in an amount of from 1 or 0.5 equivalent

15 based on compound (I). The reaction temperature is from 0°C to 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 certain
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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N HO To a m xture of 1,4-benzenedi nethanol (5.5 g, 40 mol),
2-fluoropyridine (1.3 g, 13 mmol) and N, N-di net hyl formam de (15 nlL) was
added sodium hydride (1.4 g, 40 mmol, 66%in oil) at OC, which was stirred
for 20 mnutes at roomtenperature 15 and for 1 hour at 70C. Water was

or gani ¢ NPy e Art thefee” docipl PAREE oot st ¥ LPEBROR vy

evapor at ed .under a, reduced pressure. The residue was purified by NH_silica
gel coﬁﬂaﬁh% k%nt&traﬁvcirpﬁya effgtonitle; water; aﬂaﬁ'ﬂ'éﬂ’ée&Ogthesf)SQ'Y}g/'H& éri?‘ﬁ t he
title conpound (1.9 g, 66% . 20 1H NVR spectrum (CDCI3) S (ppm: 4.71 (2H,
s), 5.3qmiacikhasesjssused in an@maunt of0l equigalentibpsed ogocgmpenndidiy, arsd a 0. 9,
5.1, 7.1 Hz), 7.37-7.47 (4H, m, 7.59 (1 H, ddd, J = 2.0, 7.1, 8.3 Hz),
8. 17 ( ldHcidibdse acid i8.usedan@n ambuhtzdf 1 idnids @quivaleny basedwinecdmpoeund (1).
4- (Pyridin-2-yl oxymet hyl ) -benzal dehyde 33 0 To a m xture of
(4- (pyr e Yorfip hrk-i I RAON® RBQehcti jed in
Nanu?)ac;rﬁrbir}'relécuéé(rgnpl eéﬂ%yulrkllagﬁgﬁgﬂﬁl ene it:%rﬁ%?i égre( %Sgnﬁ -) \)R‘Bté&?gﬁffeﬁ
mangane E Qx| ( 7 mmol ) at room tenperature, which was stirred
over ni gﬁ't%np‘?%hg%stté?r‘p@?% ure. The reaction mxture was filtered through a
Celite pad, 5 and the solvent was evaporated under a reduced pressure. The
residue was purified by silica gel colum chromatography (ethyl acetate :
heptane = 1 : 4), to obtain the title conmpound (770 ng, 42% . 1H NWR
spect r uFR¥@OMNEL) 8 (ppn): 5.48 (2H, s), 6.85 (1H, d, J = 8.2 Hz),
6.90-6.93 (1 H n), 7.60-7.64 (3H n), 7.89 (2H, d, J = 8.1 Hz), 8.16 (1 H,
dd, J = 1.3, ThéCcompouirls, addrdingltoHhegresantniniestion cag bexmapufacturéd 3for
2-(4-((E)-2-Nitro-vinyl)-benzyl oxy) - pyridi ne

10 example, by the methods described in the following examples, reference examples,

and manufacturing examples. However, these are used for illustrative purposes, and
the compounds according to the present invention are not in any case limited to the
following specific examples.

[Reference Example 1] 3-(3-(4-(Pyridin-2-yloxymethyl)-benzyl)-isoxazol-5-yl)-pyridin-

156 2-ylamine

To a tetrahydrofuran solution (5 mL) of (4-(pyridin-2-yloxymethyl)-phenyl)-
acetohydroxymoy! 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 uL, 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
32



IN\ J A mxture of 4-(pyridin-2-yloxynethyl)-benzal dehyde (23.4 g, 110

nmol ) described in Manufacturing Exanple 1-1-2, nitronethane (33.6 g, 550
mol ), anmmoni um acetate (17.0 g, 220 mml ), and acetic acid (200 m-) was
stirred for 1 15 hour and 45 nminutes at 100C. A small anount of water was

added t ti tLr '

cool | ngggﬁﬁ%t%fi“%é'w?eéﬁ‘cﬁppéﬁi 3 igras, BRtEREL bAlRE, H6d ihe §ngﬁ?wsg as
to obtain title co ougd 74. 5% . H-NI\/R ectrum ela\/go

(ppm : Hhemeyappratgd ugden ("?F’PC%HPV%SSHT . gl hegresid )’V336P@’9" Y P"E’a
7.53 (2H, d, J = 8.0 Hz), 772779(11-1, 'm, 7.86 (2H, d, J = 2080
Hz), 8. gel column cghromatquaplzy (heptapes; zthyl1adetaie) = 8. 23) (to ebtain the Litleo
Hz) . Manufacturing Exanple 1-1-4: 2-(4-(2-Nitro-ethyl)-benzyl oxy)-pyridine

34 \\ Ncempouhd/(120 neg,28%). i on of
2-(4-((B)-2-nitro-vinyl)-benzyl oxy)-pyridine (21.0 g, 81.9 nmol) described

ol f ot do_ SB%WF%X%F“JM@F%' g0 RPN eE R I R HRED B 2  gom
t enper agly f(ﬂﬁl‘,h g@?b 1§82 72H! 8 l%BBA%téﬁ g‘rr gedfisg }QH of Jth(?f ,1?45

bor ohydri I'ce P enoV el stitrin

vt or afdBRy GddNak ?é’irﬁ@ﬁ{"ﬁdﬂ i?ééREHfayé“‘/’%aﬁéiﬁ@@iﬁ}ﬁd el

twice and with saline once, and this product was dried over anhydrous
nmagnesi WA s4N741d, BNd the sol vent was evaporated under a reduced pressure.
The residue was purified by NH silica gel colum chronmatography (ethyl 10
acetate : hephenestartihg: rBaterial, ol{d-dpyridine-yloxyraethyljgzhenyl)¢datGhydrdxyrhoph) .
"H NMR spectrum (DVSO-d6) 6 (ppm): 3.23 (2H, t, J = 6.8 Hz), 4.85 (2H, t, J

(:2ng U?Doildévi’é!sé eSized by 8Re folifd Aethod) . 6.96-7.01 (11-1, m, 7.28

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

HOﬁO’\O\/

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 (CDCls) & (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

33



7.38 (2H, d, J =8.0 Hz), 7.69-7.74 (1 H n, 8.15-8.19 (1 H m.

Manuf acturing Exanple 1-1-5:

4- (Pyri di n-2-yl oxymnet hyl ) - phenyl - acet ohydr oxynmoyl 15 chloride N~ C \ H
Lithhumwre (323 ng, 46.6 mvl) was added to and di ssol ved in nethanol (75
m). To thls ol ution was added 2-(4-(2-nitro-ethyl)-benzyl oxy)-pyridi ne
u"" ribed in Manufacturing Exanple 1-1-4, and the

pncentrat ed under a reduced pressure. Tol uene was
added td’ t he resi due and this 20 sol vent was concentrated under a reduced

pressure. A Folammigarebof rifinH2tylogymethyi -ethanbe (29 &)1 826 indmo()90
m-) and tetrahydrloflrjranq%lﬁ%ym -) )\Vmgyrgolg?gﬂﬂﬁgy!) 35 78C, m;n?tltanl Sr%(l\/)

chl ori dge§étibk n{"ﬂ \Xgrﬁhf?cﬂﬁ'ﬁﬁg) @Gleﬂ 1t Qﬁ&%@thggﬁ&‘afgﬁlbg@?u 3d‘?n|§3a9!)a%' on

of thetltanlu orrplete ther |on

e R e 6 M, OB AT
K ENEY AL R R S s T

through a %I ass filter (eluted with ethyl acetate) spread with neutral
si |l iZa ged thagelventiwas evaperated aindetiaveduceshpiesaureat Eae reridue wasquuiified
pressure. A small anmount of ethyl acetate was added to the residue, and

t he prebymilicat gel colimdschrematagraphy {(ettiybsacétate r heptame sd aé),tto abitaiaithe 10
the title conmpound (1.86 g, 28.8% . 'H NVR spectrum (DVSO-d6) S (ppnm): 3.82

(2H, s)tiﬂ@caﬁ,p(,ahaFm,T&W@) 89 (11-1, m), 6.97-7.01 (11-1, m), 7.25 (2H,
d, J = 8.4 H 8.4 Hz), 7.70- 7.76 (1 H, m, 8.15-8.18 (1

AN g\es, Y5 dgpe&nw(edmcsr@smadsoja WUL7 851 AR, A 8 2Ry 5 can
6.90-6.93 (1H, m), 7.60-7.64 (3H, m), 7.89 (2H, d, J = 8.1 Hz), 8.16 (1H, dd, J = 1.3,
10 4.9 Hz), 10.0 (1H, s).

Manufacturing Example 1-1-3: 2-(4-((E)-2-Nitro-vinyl)-benzyloxy)-pyridine

OO
\_/

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 8.0 Hz), 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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15 by anot her nethod. Manufacturing Exanple 1-2-1:

2- (4- Brono- benzyl oxy)-pyridine Br ON To a N, N-di net hyl formam de sol ution
(125 nlL) of 4-bronobenzyl al cohol (25 g, 130 mmol) was added potassium
tent - but oxi de (15.8 g, 141 mmol) at room 20 tenperature, which was stirred

for 10 minutes at 54C. To this reaction solution was added 2-fl uoropyridine
(15 i, iﬂ%t rature ranging from40C to 58C, which was

stirred féor an 3 nuges at 65C. The reaction solution was cooled to
roomtenperature, water and ethyl acetate were added thereto, which was 36

separated. The agolations of 2y@r((Er2-ritro-virsl)-serizyiodyppyridine (210§, &T.0tmmel)
twce. The ethyl acetate |ayers were conbined,, washed with water three

times ageséridddGn OMaRufachithgExdrmigie 411-80 ReBE aslY 2 PYRLITREARESHiWBRW fat e
and filtered. The filtrate was concentrated under a reduced pressure.

reduopa2ads Ro0 T e Ao ESEHE poRHyRderl oY, FET TR 20 kadiG

reduced pressure, cru npound

(34 g9). ., 1H NWR spectrum ( DVEO: d6) ha: 33 (2H s, .87-6..90 (1H,
& oehhoRrERvElS fbing SRR, ) Aflet e hadon ot Wi bodibin Bagohvdridd, v (4
H, , 8.15-8.18 (1 H, r’? 10 Manuf acturing Exanple 1-2-2:

4- ( %r i inenbathywas {eraeyed.)foliewed bystijing faq 1 minutes at reemdestnaratreoiThei on
(120 m-) of 2-(4-brono-benzyloxy)pyridine (34 g, 128 nmol) described in
Manuf acreadtiog solition was separated intd deatenand ejlyl acetateimThs@thyliacepaté layer
hexane sol ution 134 mmol) dropwi se at -78C. After stirring for 30 15

i vl kst Sl O ol s
Vater agfhgdlous magnesium sulfate and the solvent was evaporated under a reduced
pressure. The residue was purified by NH silica gel column chromatography (ethyl
10 acetate : heptane = 1 : 3) to obtain the title compound (16.3 9,77.1%).

'H-NMR spectrum (DMSO-ds) 5 (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—

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 -
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acetate were added thereto, which was separated. The ethyl acetate |ayer
was washed with water twi ce and saline once. The aqueous | ayers were

conbined and extracted with ethyl acetate. The ethyl acetate |ayer thus
obt ai ned was washed with 20 water tw ce and sal i ne once. The previously

obt ai ned, gt hy!l et at a etate r tajned this
e ver 8% A G YL EH R 18 1m08k o (A P maRfiGkds Grudl Flerdto. SAS SPoh s oo
This filtrate.was oncentrate er areduced ressure, .So as to obtain a
crude ptsu@ddition o hdhe .tttwumsﬁﬁ eﬂer'q?en/%s @pmséqt%vethaf@@pmn ipltionwas

1-2-3: 2-(4-((B)-2-Nitro-vinyl)-benzyl oxy)-pyridine o\\N-\\ N A mxture
of 4- (pstifred for 10| minuies lay |0°Ch endathéshfod 3Q Bringteg, atl@®nmiemperatdees ciThieed i n
Manuf acturi ng Exanple 1-2-2, nitronmethane (34 nL, 630 mmol), 5 ammoni um

acet at ergddiog, saloformmeds) putaimdo areidecwatardan® @xtractedvwaith séthylr ackthte. Thieour
and 30 m nutes at 100C. Ethyl acetate and water were added thereto, \/\hi ch

was 5 SeB?éﬁ@%yé’FhﬁaQr&i’éﬁ GveRHhydRsus \AHYREsiin sulaie rarfd e trhﬁ@%
nesi um

saturate sodium bi carbonate watér once, dried over anhydrous

sul fate I Thi e
pressurgu@g ggé fﬁt‘éF%cf' Oﬁ Tﬁe fB!rcr% s‘ﬁ%&%@ g@g{lﬁé @a#qﬁ%oﬁp@undaﬁgl g).
Manuf act yrin 2-Nitro-et oxy) ridine \NN
L0 -5y cHoRTRR) T SSisaro Wit rebital siea ‘08 The aialentieg Jettined’ Was; |
and 2-(4-((E)- 2-nitro-vinyl)-benzyl oxx) pyridine (30.8 g, 120 mol
descri beaneentiaied uadeuairagucad,presshia.- e smallaam@ynhaﬂetmybaaetatﬁ wap fi de
(2.45 g, 64.8 mmol) at 30C or lower. The reaction solution was stirred for
40 m nutetheatesidiEnandntberpreaipidatedasalids veereydolleateek by éitradiod, sio @sHyplobtainer
were added at 30C or lower to the reaction solution, to
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 also 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 fert-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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separate the reaction solution into water and an organic |ayer. The aqueous
| ayer was extracted with ethyl acetate. The previously obtained organic

| ayer and the ethyl 20 acetate |ayer obtained this tine were conbi ned,
washed with water three tines and saline once, dried over anhydrous

rRnes ML el 6wy BBl i Rl e °

g Q;rggﬁtngﬂ‘r ?QEX@@ %ﬁ&(ﬁéggﬁ}qm@e gygﬁtbep%wjiihznlg)er hreet%fn?elsnartu? %a r|1et Iorelce

4- (Pyridin-2-yl oxynmet hyl ) -ph | -acet ohydroxynoyl chloride N~ CI N 5 Ho
To a ne@Rdmas ﬂtﬂrmrledwowoamhyo;ous nmagnesium suifaie andfilteredenthe filtiate wiasi di ne
(15.2 g, 59 mmol )) described in Manufacturing Exanple 1-2-4 was added

| i t hi umconegrtratedandér 4%educed. pressute., Didthyl letherswas added td the fResiduejtamg. The
reaction solution was concentrated under a reduced pressure. Tol uene was

addesl t ¢his haas %ﬂd@#ﬁaté&dné@r éh‘édﬁééd/ Ff&ss% S008¢€ ¢ obfif & eraderpradastdsiced
pressure. A solution of methylene orid 100 m -) and tetrahydrofuran

(50 n) S obtai ned was cool ed to -66C, and titaniunm(lV)
chl ori déﬁg(%é‘gorﬁﬁﬁbfigg3%| ) was added thereto while stirring. The

30 i hﬁ?ei"lﬂ?‘m@@m“%ét i esBia s Bedt Sl R Htd Bﬁaaréb'«{ 6eBan 15
ice water_and stirred_for 30 mnutes at roomtenperature. Eth acetate and

di et hyl 7-Q4 Hét Mk /e3&d 43 mhe 92480 Ghl.48). 1 ;7G/\f(i‘i|'bH“)N§5¥§'§p15§ Eibd.

The organic |layer was washed with water three tinmes and saline once. The
aqueousM)ayers were combi ned, and extracted with ethyl acetate tw ce. The
ethyl acetate |ayers were

10  Manufacturing Example 1-2-2: 4-(Pyridin-2-yloxymethyl)-benzaldehyde

)

To a tetrahydrofuran solution (120 mL) of 2-(4-bromo-benzyloxy)pyridine (34 g,

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 filirate was concentrated under a reduced

pressure, so as to obtain a crude product of the title compound (26.8 g).
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conbi ned and washed with water three tines and saline once. The previously
20 obtai ned organic |layer and the ethyl acetate |ayer obtained this tine

were conbi ned, dried over anhydrous nagnesium sul fate and sodi um sul f at e,
and filtered. This filtrate was concentrated under a reduced pressure, soO

as to ohtai cru r qduc f t it e co und (11.5 qg). 39 The title
conpoung}l%qur}?ééatf‘gpg%s@%@jﬁﬁﬁ#@' ?'@4255?3’%l’Bé"@&ﬁﬁﬁ%ﬂé’@é‘%@% f ol | owi ng
other methods 1 to 3. O her Method 1 of Reference Exanple 1:

3-(3-(4-?\123/+ri di n- 2 oxynet hyl ) - benzyl ) - i soxazol -5-yl)-pyridin-2-ylamne o
\N =N\ N a—i xt ufNd&oX zinc chloride (8.82 g) and

t et rahydrgfura 3 o Qt(\:lde 3-ethynyl -pyridin-2-ylamne (3.00 g,
98% purity) described”i n Manuf adtur¥ng Exanple 1-2-3 of International

Publ i cati on WD 07/052615 and 4-(pyridin-2-

yl oxynet hyl ) - phenyl - acet phydr ox | chloride 7.4 .9, ,94% purity

descri bed i nptid’nWﬁ'H'ﬁf Qgt‘ﬁﬁyﬁg'@é%y@é}hiﬁ'@e&zgéehyq%e(z%egc\‘ﬁ)’i Jhbnhm%l?)e was
warmed to room tenperature, and triet hgl amne (9.02 nL) was added dropw se
whi | e métesenbed g ufagiueng aFxamapiee rlad @ enitromestane GML,bwesmmoa,

wat er bath. The reaction mxture was stirred for 20 m nutes at room

t enp@r atammapnivmi acétate $t9 gr 262 fnomol), Aodracetic a6id (90Timk) mexscstirced farxtt howr was
brought to room tenperature, an anmoni um chl oride 15 aqueous sol ution and

ethyl aedad® miRGRsastdreD 00 Eheyl rReedte GihdWatei Weredadddd tierafo, WHIBR Wad
aqueous sol ution was added to adjust the pH to approxi mately 8, and

eXt 1 act <BRaHAiga POThe! tfinicTIcR WAE! iad P itiE Rl RGE el S wafiaibd

sal i ne an | ed over “a ous magnesi um sul fate, vent was
evaporats%ﬂiu‘l’r?%&ar%onate 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

o\\;’/\/@/\ N—
00

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 aqueous 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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reduced pressure. The residue was purified by NH silica gel colum
chromat ography 20 (heptane : ethyl acetate = 3 : 2), then crystallization
was performed using a m xed solvent of tent-butyl rret hyl ether and

heptane, so as to obtain the title conpound (5.32 . 1H NWMR spectrum
CDCI3 H : 1 H,
éd e §It@?ﬁ%rprﬁat% ey e b3 P c‘bé%a the tieigbdhg 1%
?Q J =7.9 Hz), 7.44 (2H, d, J = 8.1 Hz), 7.58 (1H, dde
—20 1132 4Hz) 7.70 (1'H, dd, J = 1.8, 7.7 Hz), 8.14 (1 H dd, J =

1.8, 4.9 Hz) 8.17-8.18 (1 H m. In the Gher Method 1 of Reference

Exanpl eMa,mufa@tug'ng'r Exagpiet &2-21 4-@Pyrilin-2-yloxymethyl)-phenyl-acetohydroxymoyl
(pyridi n-2-yl oxynet hyl ) - phenyl - acet ohydr oxynoyl chl oride, was synthesized
by the chigridewi ng met hod. Manufacturing Exanple 1-3-1: Met hyl
“3-(4-(pyridin-2-yl oxynet hyl ) -phenyl)-oxiran-2- carboxylate ON O O 10 To
a mxture of 4-(pyidin-2- yI oxynet hyl ) - benzal dehyde (24.8 g) described in
Manuf act uri ng -1-2Vany tetrahydrofuran (160 nL) was added nethyl
chl or oacet at/e (0. 2 15¢@ and then sodi um net hoxi de (23.7 nlL, 28%

od uti on) was adde ereto at the same tenperature. The reaction
m xture wasnstirred for 1 hour at 0C, and then stirred for 2 hours at room
terrperatureﬁ/The 15 reaction mxture was added to 800 nL of an ice water
cont®ining acetic acid (6 nmL.), and the reaction m xture was warnmed to room

ext Tacti on. ARA RIS t@%ﬁ@@‘*ﬁﬁﬁ%f i—@t@‘-@&&%&ﬁ%%"%ﬁfsﬁﬁ b (152
s cvafor 30 cBTOSNG Hegcrlbahc R WABLISGo ESRTAR. st IaRe Ao dHIuM3o. 2

methoxide (4.49 g, 118 mmol), which was stirred for 3 minutes. The reaction solution

was concentrated under a reduced pressure. Toluene was added to the residue, and
10 the solvent was concentrated under a reduced pressure. A solution of methylene
chloride (100 mL) and tetrahydrofuran (50 mL) of the residue thus obtained was
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 into 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
combined, 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 obtained 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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20 g). 1H NWR spectrum (CDC13) 8 (ppm: 3.51 (1H d, J = 1.8 Hz), 3.83 (3H,
s), 4.11 (11-1, d, J = 1.8 Hz), 5.38 (2H, s), 6.81 (11-1, td, J = 0.9, 8.4
Hz), 6. 89 (11-1, ddd, J = 0.9, 5.1, 7.1 Hz), 7.29-7.31 (2H, m, 7.47 (2H,
J =8.2 Hz), 7.59 (1 H ddd, J = 2.0, 71 41 8.4 Hz), 8.17 (1 H, ddd,

d,
%(Z (gyrlzd?ﬁ[h}- l]n‘]lé;i:ém %ﬁﬂpgﬂgﬁﬁk&%l AR - ]I cgaarf '3?%#2?1 @eﬂzeﬁabyot% 5

Toam re of nmeth r|d|n 2-yl oxynet hyl ) - phenyl ) - oxi r an- 2-
car boxyl‘gtlkJ 'f'@é’t@ergﬁ‘éh'@gé in Manufacturing Exanple 1-3-1 and et hanol

(300 nL)_  were added sodi um rret hoxi de (14.2 nmL, 28% et hanol sol utlon?

wat er ( OteniMethognd @feﬁe&waseflawnpbl(lo 3r(3-(4-(Pyricin-2arlepermethybdenzi)ch

was stirred for 1 hour at roomtenperature. Diethyl ether (200 m-) was

added t asaxazol-8ad)pyridimi2¢xylamine and 10 the precipitated solids were

collected by filtration, so as to obtain the title conpound (14.3 Q).

1H NVR spectrum ( QD) S (ppm: 3.31 (11-1, d, J 1.8 Hz), 3.88 (11-1, d,

J = 1.8 Hz), 5 ,oiﬁ 84 (11-1, td, J =0.9, 8.2 Hz), 6.94 (11-1,

ddd, J = 0.9,4&. 7.29-7.31 (2H, m, 7.42 (2H, d, J = 8.2 Hz),
( O,NJ:20 7.1, 8.4 Hz), 15 8.12 (1 H ddd, J = 0.7, 2.0,

||Vanufactur| ng Exarrple 1-3-3:

ri diw? 2wyl oxynet hyl ) - phenyl - acet al dehyde OH - N A mxture of sodi um

4=(pyridin-2-yl oxymet hyl) - phenyl ) - oxi r an- 2- car boxyl ate (9.95 ¢

ri

cribed in pRaubAGHH P %l WRfel 8982 o) Shd HBFahydBniiah: (148" ﬁ{L)(&éFé

added 3-ethynyl-pyridin-2-ylamine (3.00 g, 98% purity) described in Manufacturing

d
7.68
5.1 Hz
4-(
3-(
des

1
) -
|

Example 1-2-3 of International Publication WO 07/052615 and 4-(pyridin-2-
yloxymethyl)-phenyl-acetohydroxymoyl chloride (17.4 g, 94% purity) described in

10  Manufacturing Example 1-2-5 at 0°C. The reaction mixture was warmed to room
temperature, and triethylamine (9.02 mL) was added dropwise 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 (CDCl3) & (ppm): 4.07 (2H, s), 5.37 (4H, brs), 6.25 (1H, s),
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20 nL), and acetic acid (16 nL) was stirred for 90 m nutes at 73C. The
reaction mxture was cooled to roomtenperature, ethyl acetate was added to
the reaction mxture for extraction, and the organic | ayer was separat ed,
washed with saturated 42 saline, and dried over anhydrous nagnesi um

1 o A T e Oy SRR vl by e
5 5. "8 7.3 Bh ) = Yo Haakdhhall's 8 Hz%%%@ﬁ?ﬁda 5.7 5&?& )59

(1 H ddd, J—20 7.1, 8.4 Hz), 8.18 (1 H, ddd, J =0 20

9.75 (17H0 (1H,Xd: J= 4)8, Tn )& 141 Hgddxhapl.8, 4.9H2); 817818(1H m).

4- (Pyri di n-2-yl oxymnet hyl ) - phenyl - acet al dehyde oxime (E/Z m xture) HO N N
10 To a mi xt im ¢hef Othelr Meyhatriinef Refersrece( ERample R nihewstaetind 2hétentl, ) 4-was
added a 1 N aqueous sodi um hydroxide (240 nL) at 0C, which was stirred for
15 & nu{Byridit-2- )Flbﬂlrﬁéﬂﬁl)lpﬂfé?ﬁf-é&étbﬁxd@yﬁﬁ?l IcAfSTideO TR dyntresiasl blyetheadded
a mxture of 4-" (pyridin-2-yloxymethyl)-phényl)-acetal dehyde (27.3"g)

describ %&g turing Exanple 1-3-3 and nethanol (250 nlL) dropw se,
whi ch ?&Idv{l re g‘\g/ernl ght at room 15 tenperature. The preci pitat ed solids

wer e col ecte by filtr t L title .(20,3 0)
as a mi %v Yo drprmies St S Mt Spiidin Broatse by ST oasney 2l
d, J = 62Hz 374(2HdJ:53Hz)536(2H+2H s)6796.81(1
H+1 H, GRrboXYEe s 90 (1 H+2H, m), 7.22-7.24 (2H+2H, n), 7.42-7.44 (2H2H,
m, 7.53 (11-1, t, J =6.3 Hz), 7.56-7.61 (1 HH1 H, m, 20 8.17-8.18 (1
H1 H m (underba E or Z), _Manufacturing Exanple 1-3-5:

; v\ ph rM’T/acetohydr oxynoyl

10 To a mixture of 4-(pyridin-2-yloxymethyl)-benzaldehyde (24.8 g) described in
Manufacturing Example 1-1-2 and tetrahydrofuran (160 mL) was added methyl
chloroacetate (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
to 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 9).

'H-NMR spectrum (CDCl3) 8 (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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chloride 43 HON C N O To a m xture of

4- (pyridi n-2-yl oxynmet hyl ) - phenyl - acet al dehyde oxinme (E/Z m xture) (132 ny)
described in Manufacturing Exanple 1-3-4 and N, N- di nethyl formam de (2 nL)
was added N-chl orosuccinimde (72.8 ng) at room5 tenperature. Hydrochloric

acid ga t l,0 I pL r 'on m xture at the sane tenperature,
whi ch \/\/?SANE? é;i?(ﬂér&\@% ‘Ei'@ué zoaﬁq "sane tenperature. Ethyl acetate
and vvat re add t he ti.on xture for extra : d then_ the
or gani M ?ctuaag SEgﬁs"éYﬂ%{? eh3-%§whmﬂ§q(ﬁ r(RwdiR- %rs@exxaaeﬁw -phanyDciga-2ver
anhydr ous Pne5| um sul fate. The sol vent was evapor at ed under a reduced

pressur arbmxylatée 10 resulting residue was washed with a m xed sol vent of
di et hyl ether and heptane, so as to obtain the title conmpound (123 ng)

"H- NVR spectru 8 pp .81 (2H, s), 5.36 (2H, s), 6.81 (1H d, J
= 8.2 Hz), 6. . /28(2H, d J=8.1), 7.43 (2H, d, J =8.1
Hz), 7.57-7.62 8 17- (1H, m. 15 O her Method 2 of Reference

X -(4-’(Pyri’d|n 2-yl oxynet hyl ) - benzyl) -
| soxazol -5-yl) - pyridin 2-ylam ne o 0 Ij N ~N O N NH2 To a dichl oronet hane

solution (120 m-) of di-tent-butyl 53(4((pyr|d|n 2- _
5 To a mixture of methyl (4-(pyridin-2-yloxymethyl)-phenyl)-oxiran-2-

carboxylate (19.9 g) described in Manufacturing Example 1-3-1 and ethanol (300 mL)
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
the precipitated solids were collected by filtration, so as to obtain the title compound
(14.3 g).

'H-NMR spectrum (CD30D) & (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),
8.12 (1H, ddd, J = 0.7, 2.0, 5.1 Hz).
Manufacturing Example 1-3-3: 4-(Pyridin-2-yloxymethyl)-phenyl-acetaldehyde

0]

A mixture of sodium 3-(4-(pyridin-2-yloxymethyl)-phenyl)-oxiran-2-carboxylate
(9.95 g) described in Manufacturing Example 1-3-2, toluene (200 mL), water (120
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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yl oxy) met hyl ) benzyl )i soxazol -5-yl ) pyridi n-2-yl)imde dicarbonate (11.8 g,
20 approximately 70% purity) described in Manufacturing Exanple 1-4-2 was
added 44 trifluoroacetic acid (40 m-) at 0C, which was stirred for 14
hours at room tenperature. Saturated sodi um bi carbonate water was added at
20C or reaction sol ution,. extr ct| S erforrred W { t hyl
acet at o Sl FHLHRER QD AR, HeBs o) su 5" RS RRIEEH JiAe Bianfrmied”
chronato raphy é tane . ethyl acetate = "KL 5 The sol vent was
concent YRHEHaFadUsed presgytaty ?Ptéﬁ‘stbﬁé'ﬂ&rm’"ﬂﬁp‘{ (6:820)-ti ng residue was
added tert- butyI met hyl ether, followed by filtering solids, and the title
compound (7. BINMR spactnim 4CHEL) 31(HpNNR3sHe@H, M(@mdﬁﬁﬁ(mm) 648104
(2H, s), 5.32 (2H, s), 6.26 (2H, brs), 6.69 (1 H dd, J = 4.8, 8.0 Hz),
6.81 (1(Hd, 8,.J 6.038; 8.28Mz), 6.80 (M, d8dOJ=/0Q0 51, H1 Hﬁ),, 7.20(2H, d, J = 8.1),

7.33(2H,d, J=8. 0Hz), 7. 40( 2H, d, J=8. OHz) , 7. 69- 7. 74(1H , 7.87(1H dd,J=" 2.0,
7.6 5'2)7&;?214(& J= gld, Hz) 75% H7doféj 23 0. 8.7 843171z)(h’r§(m deTertcﬁstlng
material, di-tent-butyl - 4-'((pyridin-'2-yl oxy) net hyl ) benzyl)

I soxazol r I e di carbonate was syntheS|zed by the
foll ow r%g&rré/e{))'-&é gqb&ﬂ\uﬁfg‘%urlﬁg Exanple 1-4-1: D -tent butyl

(3-ethy ridi.n-2- | bo ateNNO

5 R han Sfectine Exarieien k3. $2PuioRetuPrasti RhsT-aestaidshyde,aimes
1-2- 3 of I nt ernational Publication WO 07/052615, di-tent-butyl dicarbonate
(58.5 g\E/Z mixtetely| ani ne (27.1 g), 4-dinethyl am nopyridine (655 ng), and
tetrahyggﬁfuran (254 mM-) were stirred for 18 hours at roomtenperature.
Silica mwphas added to the 20 reaction solution, and the sol vent was
concentrat edNunder a reduced pressure. The silica gel thus obtai ned was

purified b //sili ca=gel chromat ogr aphy (heptane : ethyl acetate =3 : 1) to
obtain tHe 1\ @L-a (15 s a white solid.
o—\ /

To a mixture of hydroxylamine sulfate (19.7 g) and water (250 mL) was added
a 1N aqueous 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
temperature. The precipitated solids were collected by filtration, so as to obtain the
title compound (20.3 g) as a mixture of E and Z isomers.

'H-NMR spectrum (CDCls) 6 (ppm): 3.54 (2H, d, J = 6.2 Hz), 3.74 (2H,d, J =
5.3 Hz), 5.36 (2H+2H, s), 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),
8.17-8.18 (1H+1H, m) (underbar = E or Z).
Manufacturing Example 1-3-5: 4-(Pyridin-2-yloxymethyl)-phenyl-acetohydroxymoyl

chloride
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45 'H NWR spectrum (DVSO-d6) S (ppm): 1.32 (18H, s), 4.59 (1H, s),
7.39-7.44 (1 H m, 7.99-8.03 (1 H n, 8.46-8.48 (1 H m. Manufacturing
Exanple 1-4-2: Di-tert-butyl (3-(3-(4-((pyridin-2-

yl oxy) met hyl ) benzyl )i soxazol -5-yl ) pyridin-2-yl)imde dicarbonate x ON N O
A1 N OL'~" O 5 To a tetrahydrofuran solution (200 nL) of
di-tert-butyl (3-ethynylpyridin-2- yl)imde dicarbonate (12 g) described in

s added di-tert-butyl dicarbonate (28.8 Q)
n four batches, at roomtenperature while
the addition, the reaction m xture was
stirred for another, 22 hours at.  _roomtenperature. Silica gel was added to
the reacti on IfoRummisirenef dn@ysding&iloxymethyrbenylragetaidehyds xined(f/&d
pressure. The silica gel thus obtained was purified by silica gel
chr omat ouxtupgly (132pt gy describéd adet Manufacturing, Exampleeni-3-4 Bndt oNdbt ai n
an 15 oily substance (11.8 g containing approxinmately 70%t he target
subst andimethylfoimamideg (RhmLl)i Wae added UNcshidlosuétihintidéey(72.8 mg) at room
(3-(3-(4-((pyridin-2-yloxy)nethyl)benzyl)isoxazol -5-yl)pyridin-2- yl)imde
di cagbo n | I 5 h$Bt t he
a5 D ?@h%elqtuﬂ&i Hgé‘@cﬂo lfd(;ir&%@%& \ﬁaé%tﬁ]er?bﬁﬁ\ﬂw ﬁ‘{té‘fh@?eeédlt_lﬁtg_ 1 Gredatihe

fol l owi ng her Met 2. Manufacturing Exanp
D -tert SBpey {engpge'rgéiréfl\iv“cﬂy\&ég sfiiréa for 90 minutes at the same temperature. Ethyl

acetate and water were added to the reaction mixture for extraction, and then the

stirring. Upon conpletion o

organic layer was separated, washed with saturated saline, and dried over anhydrous
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).
'H-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), 7.43 (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 hyl ) benzyl )i soxazol -5-yl ) pyridin-2-yl)imde dicarbonate (Q her
Method 1 of 46 Manufacturing Exanple 1-4-2) N NN O 10l N NxO O1~1 O
To a tetrahydrofuran solution (20 nm-) of di-tert-butyl (3-ethynyl pyridin-2-
yl)im de dicarbonate (2.0 g) described in Mnufacturing Exarrpl e 1-4-1,

vt ot ﬂﬂlﬁé{é@%&é ol Z‘%éﬁg’yW‘é}r 3%%%5*‘%1‘8589%5 {108 4o pheny

I socyan -). over eriod of 5.5 hours apd in four batches
50C whi ﬁ ratprengSat%%wd&m@vreth'Qﬁ{b%at@%atsamaﬁl ed gt 20°beidewsh Chfhﬁt ure
was stirred for another 2 hours at 50C. NHsilica gel was added to the

r eact i oeaelian sgutiemextrastion wasrperfprmesionitie sthyh acetate dnd thendhisqraduct
pressure. 10 The NH-silica gel thus obtained was purified by NHsilica gel

chr omat agasapingfied by pHasitica get tolummceliratrategraphy (heptahe : ethylacetaté ub: 1).
obt ai ned was concentrated under a reduced pressure and purified by silica

gel ghr o e8lvemtwad B@l@éémi%ted ﬁhbé!l‘ a ?é‘tﬁicﬁd%ress@e and toARe reS@lfing residle t ©

obtain the title conpound i as an oily substance. 1H NVMR Spectrum

(s ??5? "Yapddiilorfo %ﬁzr‘eﬁ“%ﬁé" ooy iy S S é%f“pﬁuﬁﬁs 0

0 Hz), 7.58 1Hdd 4.8, 7. 7.69-7.74
(1H n;w?f?qz_) 99‘1"6'13‘1% ?834((1H dd, J:20 76Hz) 859(1H
dd, J = 2.0,

52Hz) I\/anufacturln e 1-6-1: Di-tert-b
(5 (3 (42 ( oy FBMIE Bpeqtras, (MBI 0t AR 4044261, 5. 51320 (aH 090 6226 (PHrr de
di carbonate (O her Method 2 of 20 Manufacturing Exanple 1-4-2)
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=8.0 Hz), 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-fert-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-tert-butyl (3-ethynylpyridin-2-yl)imide dicarbonate

N NJ'L
o)\o )L
s 7

3-Ethynyl-pyridin-2-ylamine (6.34 g) described in Manufacturing Example 1-2-

3 of International Publication WO 07/052615, di-tert-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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47 ONI NCO O i NN OO

4- Met hyl en- 2- oxo- 4H pyri do[ 2, 3-d] [ 1, 3] oxazi n-1-carboxylic acid tert-butyl
ester (1.48 g) described in Manufacturing Exanple 1-6-2,
2-(4-(2-nitro-ethyl)-benzyl oxy)- pyridine (2.9 g) described in

Manuf act uri ng le 1-1- L&t -but vl ,dj nat .14 Q)

4- di net hyl ami ﬁgﬁ@'ﬁ)%ﬁé‘“ﬂ%gpﬁ%;"% ?n@p tﬂ%ﬁﬁfﬁaﬁ%%ad) 1i397.44
stirred r rs_at roomtenperature. Silica gel was added to the
reactioﬁ{@oﬁ1t?§§78-0§ﬁth’ é&gp%ﬁg(msméoncentrat ed under a reduced
pressure. The silica gel thus obtained was purified by silica gel

chr omat Manyfastuiingpt and=xarepley| ackdedie = 3Dt-fert-butyhen 1(3-(3-(4-&pyridine2r 1 :
2) to obtain the title conpound (2.1 g) as an oily substance. 10 1H NWR
spect r uyldxpihéthyhbe fzyisoRazol 5P pyfidin-2-y))imide dicdrBohate) , 5.32 (2H,  s),
6.58 (11-1, s), 6.83-6.86 (11-1, m, 6.96-7.01 (11-1, m, 7.29 (2H, d, J
8.0 Hz), 7.40 (24 d, J .0 Hz), 7.58 (1 H dd, J =4.8, 7.6 Hz),
7.69-7.74 (1 H, @: 8. (1 H m, 834 (1 H dd, J =2.0, 7.6 Hz),
8.59 (1 H dd,/J2.0, 5 Hz). The starting material,

4- et hyl en- 2-6x9- 4H pyrido[ 2, 3-d] [ 1, 3] oxazi n-1- 15 carboxylic acid

eyter, was synt hesi zed by the foll ow ng nethod. Manufacturing
Br2: o4- Met hyl en- 2- oxo- 4H-pyrido[ 2, 3-d] [ 1, 3] oxazi n-1- carboxylic
tNijgster 48 O NNO

g
32

To a tetrahydrofuran solution (200 mL) of di-tert-butyl (3-ethynylpyridin-2-
yl)imide dicarbonate (12 g) described in Manufacturing Example 1-4-1, 2-(4-(2-nitro-
ethyl)-benzyloxy)-pyridine (19.4 g) described in Manufacturing Example 1-1-4, and 4-
dimethylaminopyridine (230 mg) was added di-terf-butyl dicarbonate (28.8 g) over a

10 period of 8 hours and in four batches, at room temperature while stirring. Upon
completion of the addition, the reaction mixture was stirred for another 22 hours at
room temperature. 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, and then 2 : 1) to obtain an

15 oily substance (11.8 g containing approximately 70% the target substance)
containing the title compound.

Di-tert-butyl (3-(3-(4-((pyridin-2-yloxy)methyl)benzyl)isoxazol-5-yl)pyridin-2-
yl)imide 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
46



OO 1-(2-Amno-pyridin-3-yl)-ethanone (990 ng), di-tent-butyl dicarbonate
(7.92 g), 4-dinmethylam nopyridine (88.8 ng), triethylamne (4.95 nL), and
tetrahydrofuran (16.5 m-) were stirred for 24 hours at room tenperature.
Silica gel was added to the 5 reaction solution, and the sol vent was
concent at e nder reduce ressure. The silica gel thus obtained was
purifieaﬁ%‘)}ﬁgﬁl"f'ﬁﬂ%m ﬂréﬁ'&?ography (heptane : ethyl acetate =2 : 1) to
obtain the title conpound (1.48 g) as an oily substance. 1H NVR spectrum
(DVBO-d6) 8 (pp Sﬁ@ s), 5.01 (1H, d, J = 3.6 Hz), 5.45 (1 H d, J
= 3.6 Hz), N\

=4.8, 80 H), 825 (1 H dd, J =1.6, 8.0
, . | , =1. 6, 4.8 Hz). O her Method 3 of Reference
Exanmple 1: 3 (4- (Pyridin-2-yl oxynmet hyl ) -benzyl)- isoxazo |-5-y |)-pyrid
[ P00 e o/ N | XH D A mixture of

2- (4- (5-|| odo-i 8oxazol - 3-yl met hyl ) - benzyl oxy) - pyri dine (200 ng) 15

descri bednT N facturing Exanple 1-8-2,

2- N- but oxyca;d\bon 3-pyridineboronic acid (134 ng) described in
Manuf act ur ihg anple 1-7-2, sodium carbonate (82 ny),

tetrakis(trip | phosphi ne) palladium (59 ng), 1,2-dinmethoxyethane (6 niL),
and water (1 m-) was stirred under a nitrogen atnosphere for 2 hours at

B0, T ST RSO, Ui (29 LIS AR SR o
22 12 S e 58 BB B BRI ES S 502724 3o
5 ethyl)-benzyloxy)-pyridine (2.44 g) described in Manufacturing EXampIe 1-14, 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-ds) & (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-yl)imide dicarbonate (Other Method 2 of

20 Manufacturing Example 1-4-2)
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silica gel, it was purified by silica gel columm chromatography (heptane :

ethyl acetate 5 =4 : 1to 1l : 1to ethyl acetate) to obtain the title

conpound (116 ng). The starting nmaterial,

2- N- but oxycar bonyl - 3- pyri di neboroni ¢ acid, was synthesized by the

foll owi ng net hod. Manufagturing Exanple 1-7-1: Pyridin-2-yl-carbamc acid

“tent-butyl este ,@J~ O H 10 To a solution of tert-butyl alcohol
I

(650 nL) and rt-bu\'l! carbonate (24 g) was added 2-am nopyridine (9.4
g) slowy. Mg M xture was stirred for 24 hours at roomtenperature. This
reaction jion was concentrated under a reduced pressure, and the

residue frag p@rified by silica gel chromatography (heptane : ethyl acetate

= 1:1) toNoO rq,the title conpound (18 g). 15 1H NWR spectrum (DVBO d6) S

(ppm: 1.4%)@@ ), 6.99-7.03 (1H, m, 7.70- 7.74 (1 H m, 7.77-7.80 (1

H m, 8.23- 4 (1 H m, 9.72 (1 H, brs). Manufacturing Exanple 1-7-2:

2- N- but oxycarbonyl - 3- pyri di neboronic acid HOSOCHB O CN1 NO HA

t et rahydrof uran sol ution (400 m@) of (ﬁﬁ/ridi n-2-yl -carbam c acid tent butyl
i

20 ester (16 4Methden2nxp-tH-ny i pigxazinnirarboxylic) agid fertbytyk estet
tetramet hyl et hyl enedi ami ne (25 g) was cooled to -70C, n-butyl lithium (78
m., 2.64M485Q) depcritvad o Marnufagtuting Exampledtéd?, d2-4d«R-nitraethylaberayiadg)of 1
hour, which was stirred for 10 mnutes. This mxture was warned to a
t enper atpyridinee(2/@ &) debfibedrinl Méufavtaring Besmplei 1-1e4] didertbutyludisadonateat
tenperature. The solution was again
5 (6.14 g), 4-dimethylaminopyridine (68.6 mg), and tetrahydrofuran (50 mL) were
stirred for 2 hours at room temperature. 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 'H-NMR spectrum (DMSO-ds) & (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-
15 carboxylic acid fert-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 tert-butyl ester
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cooled to -70C, and triisobutyl borate (58 g) was added dropw se over a
period of 1 5 hour. This mxture was warned to 0C, and then a saturated
anmoni um chl ori de aqueous solution was added thereto. Ether was added to
the yellow solid thus produced, which was stirred, and the solid was then
collected by filtration and washed with ether and water. This solid was
dried under a r¢@duced pressure, so as to obtain the title conpound (14 g).
(DVBO-d6) S (ppm: 1.32-1.41 (9H, m, 6.80-6.84 (1H m,
In the G her Method 3 of Reference Exanple 1, the
-(4-(5- iodo-isoxazol -3-yl nmet hyl)-benzyl oxy) - pyri di ne,
was synt heBi zedNby t@®e fol l owing nethod. 15 Manufacturing Exanple 1-8-1
2-(4-(5-Tri-n-butyl stannyl -i soxazol - 3-yl net hyl )- benzyl oxy) - pyri di ne Dsn |

ONI./ ON- éetrahydrofuran solution (90 nL) of tri-n-butylethynyltin
(3 9), 2-(4-(2-nitfo- ethyl)-benzyl oxy)-pyridine (4.9 g) described in
Manuf act uri ng Ex 1-1-4, and 4- 20 di nmet hyl am nopyridine (116 ng) was

added a tetrahydrf6furan solution (30 nmL) of di tent--butyl dicarbonate (7.3
g), which was stirred for 15 hours at roomtenperature. Ethyl acetate and

vat er were add@dAtmind-pyrdinid«yijsethantive @90aniy, dideabutpsdicabanatecd. 92 wished
with water and saturated saline, dried over anhydrous nagnesi um sul fate,

51 and YidikRRefamiitytibie %@.S\Aﬁfggﬁgﬁ%g%ihe f.b5 %f.ﬂebndg{ég\raigbg%{@éthy I ed

by silica gel " colum chrormatogra ptane @ ethylacet

gbtsi“ 8 gg@?gwj \ﬁffé’%ﬂ'g%@ﬁqr&?@#)a&)rém%pﬁgﬁ%.u BilcFPWIR afud PR e
5 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 = 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),
5.45 (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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51.23-1.30 (6H, m, 1.46-1.54 (6H, nm, 4.00 (2H, s), 5.30 (2H, s), 6.40
(11-1, s), 6.83- 6.86 (1 H m, 6.97-7.00 (1 H m, 7.25-7.26 (2H, m,
7.36-7.38 (2H, m, 7.69-7.74 (1 H m, 8.15-8.17 (1 H nm. Mnufacturing
Exanpl e 1-8-2: 2-(4-(5-1o0do-isoxazol -3-yl methyl)-benzyl oxy)-pyridine ON O

N 10 To

2- ( 4- (5"?r| xhife "Eé%/‘d'ﬁs&[eg tﬁ;}PafH gt %ﬂrﬁtﬁ% geafate, N wAtenwerg addeds 4
descri bed in, nuf acturin a -8-1 was dded i odi ne

0L “Thi I Cranfic aus! 5 Praarated RS ackiila ivalel and ShiusatedRange cdriohBten,

sodi um t hi osul fate aqueous solution and ethyl acetate were added to this

mi xt ur e anhydrossgaADDesikye puliate, aadhan diteradhs Adter the filtsate uvas edseriednts,

dried 15 over anhydrous magnesium sul fate, and then filtered. The filtrate

was consdicargel dtiwas putifiet dyrsilidadge om.tmplmh'rdrhatd)gbaplw dh'epearwi ethgl acetate
chromat ogr aphy (heptane : ethyl acetate = :1to 4 : to obtain the

titl : 3.99 (2H, s),
5|. 315(<2:am§;m68(.§16ﬂ:(eiﬂw %Mt%gﬁ'ﬁg?@"m nfém”@é{wm% (11- 1( m, S)7 26

(2H, d, J = } 8.

(1 H, : Ang-thﬁérStaZtt'ﬁd%_t‘er@he ndt}‘f(a cuar%tlg?\gy ¢ %Op)Zr{)cfﬁetgc?roHc nzmd Wa
3-(3-(4 ridi enzyl)-isoxazol -5-yl)-pyridin-2-yl am ne
descri bgsjﬁ%ﬁsﬁgpé)ryetné ﬂﬂﬁ%t)"fgwi |1 now be described. 52 [Reference
Exanpl e 3-acetylpyridin-2-yl)carbamate N 0 00

H\@ ?%nthesw of te-t--b
< A ni xMa tUiUQEXQmR{%ﬂy?'ﬂdPMﬂ@m -yeearhable ackdeq-bulgestierl ), di-tert-
butyl di carbonate (120 g, 552 mml) and te-t-butanol (200 m-) was stirred

at 90C forx 5 thpee hours under a nitrogen atnosphere. After cooling, the
sol vent m 5ﬁqat d under a reduced pressure, n-heptane (500 m-) was
added to d the precipitated solid was filtered to obtain the
title conﬂ%und (77 g) as a yellow solid.

10 To a solution of tert-butyl alcohol (650 mL) and di-tert-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 tert-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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1 HNWR Spectrum (CDCI3) S (ppm:1.54(9H,s), 2.64(3H,s), 7.03(1

H, dd, J=4.8,8. OHz), 8.16(1 H,dd,J=2.0,8. CHz), 8.63(1 H,dd,J=2.0,4.8Hz), 10
10.82(1 H,brs). [Reference Exanple 3] Synthesis of ethyl 5-(2-am

i nopyridin-3-yl)isoxazol -3- carboxylate o O N O N NHZ To a sol ution of

tent-bu - ; I el - 2- C { 0 2 d

di et hyl hebtdre gsﬁ'géé) W ﬂ*é!b%%é%%&?ﬁ% ??Xé'g%( ng"?nz"-f) 7 ke, e vid

pot assi um tert-Qhut oxi de (514 ,. 4.58 mmol t roomtenperature under a
Pt oge AUtrpidon AL Biuigs ¢ His SMicurs s TMeddor WEpeRuie: beaen o10°6:
toluene (5.0 mwg_ and stirring for one hour, potassiumtert-butoxide (257
ng, 2.2@nAnBP¢, whichawae stirrad fer 3 hogrsiat that $emperaturenathe tsolution was again
hours. To the reaction m xture were added 20 hydroxyl am ne hydrochl ori de

(477 nycobledntorrrOPQ, and trisblautgl bgrate (88 g) wascdddadsdropivise everf @ pefiog ofiqur ,
water (1.0 m-) was added thereto and the solution was stirred overnight

at r®omhbaAPETh Wiikturd Wy wasPeld to) 0B Samfdiesh bhedtaiRed HnmbRiuR? IcHidrele 53

was extracted with ethyl acetate. After the organic layer was washed with

sat ur at %ﬂyﬁgﬁ’éﬁ MtidH Vasi5dded Therdts! g%f:h‘éijr VIS addBRYEY pté; Yg@@?ﬁ%dg'{d\rﬁé‘sus

sul f at e, solution was concentrat he concentra

di ssol v ' ) et hyl L f or jram 5 b t (i et hylam ne 2 S

added tﬁg?del{bgu ank@C h\gago?tlﬂngﬁar\}éghétsl’thdeglaét {mcéh?‘g‘?gsl?i]fﬁ%ﬁﬂ@ a\,l&v%t er

cool i ng, wgtgr was added thereto, and the solution was extracted wth

et hyl ad@shed wily ether and watganiThis sglid was drigdsyndena fadussd prassures s@iasm

chloride water and dried over anhydrous magnesi um sul fate, the solvent was
to obtain the title compound (14 g).

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-butylstannyl-isoxazol-3-ylmethyl)-
benzyloxy)-pyridine

\\_/\/l//_\Sn/,

o—N o] N

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

20 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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evapor at ed under a reduced pressure to obtain the title conpound (443 np)
as a white solid. 10 H NMR Spectrum (CDC13) S (pprr):l.45(3H,t,J:7. 2Hz) ,
4.49(2H,q,J=7.2Hz), 5.40(2H,brs), 6.79(1 H dd,J=5.2,7.6Hz), 6.91(1 H s),

7.81(1 H,dd, J=2. 0,7.6Hz) 8 21(1 H,dd, J=2.0,5. 2Hz). [Reference Exanpl e 4]
180 o édé‘wsk 'h"?‘d”*i@r% g g %%Odﬁ?ﬁdéﬁ%"heé %ﬁ%@“@%@ledg%ﬂﬁdx%& o

(381 i n te rahydr of uran (3. and noI 3.8 m-) was
added ggelvmﬂ c'bremﬁtg;avfapdd ( Qétf"ﬁg ethylaretats) 3 TZM@O@ tlﬂé €PBHpayInd

at nosphere, which was stirred at OC for one hour and at 20C for 21 hours.
Under afb.B@. water bath cooling, to the reaction mixture was added 2N
hydrochloric acid (2.46 nL, 4.89 nmol) 20 dropw se, which was stirred at 0C

for 10 minut &4-NMR spedtmn(DMS®da) Br(ppf)r 0.32-0.85M0HE #n), UrBB:1. 12¢EH,0m),vat er
bath cooling, after an aqueous solution of 5% sodi um bicarbonate was added

dropsv s§ 231 3¢l (6H, rﬁjis'l 46-1154 (61! )] 200'@H, ! 530 &H,W4)! B. 409(’05(' s)2ed3ut €.

After the organic | ayer was dried over anhydrous rragne5| um sul fat'e, 54 the

;S(rjll Ve?ﬁaﬁ?ﬂuraﬁqun@ rﬁ) 76‘?1%; I'ea |3ﬁ1}1;?163 ure (/%FIFH §e$50dlﬁlq_ended

borohydr| QL n(*qH 63 mmol ) at 0C, which was washed thereto down with
met hanof'n 7 Aer stirri ng at roomtenperature for one hour, the
sol ution was stlrred at 60C for 5 five hours. Under an ice water bath.

cool | ngManufacturing Example #i8c2244(Bdoderisaxazohd-yhpethydhenzyloxypyridine 63 ni,

1.63 mmol ) dropwi se, which was stirred at OC for 10 mnutes and at room

terrperatlur ; i nutes. Under the ice water bath cooling,
o—N O Ny,

=

To a tetrahydrofuran solution (15 mL) of 2-(4-(5-tri-n-butylstannyl-isoxazol-3-
yimethyl)-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
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-dg) & (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),
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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after adding 1 N aqueous sodi um hydroxi de dropw se to adjust basic, the
solution was extracted with ethyl acetate. After the organic |ayer was
dried over anhydrous 10 magnesi um sul fate, the sol vent was evaporat ed under
a reduced pressure to obtain the title conmpound (258 ng) as a pale yell ow

sol i d. VR Spectrum ( . b 4. = 4(1

H t, J:5t%l¥€5e," %ﬂ?ﬁg@, "‘g‘@i'f(q('%?‘?b’:‘ﬁig‘%%&'%’?‘z%ma’ﬁf’%, 7.90(1
H, dd, J=2.0, 7. 6Hz), 8.10(1 H,dd,J=2.0,4.8Hz). 15 Reference Exanples 5 to 10
are other_synthesis nethods to Reference Exanples 3 and 4. [Reference
Exanpl e [5]T Synt hesi s of N-(3-acetyl pyridin-2-yl)-2,2- dinethyl propanam de 0
NHZ | N MN NH O x 20 To a m xture of 1-(2-am nopyridin-3-yl)ethanone
(272 mg, 2, , 4- dinmethyl am nopyridine (24 ng, 0.2 nmol), triethylam ne
(0.64 nL, 4.6 mol) and toluene (2 mM-) was added pival oyl chloride.(0.52
m., 4.2 mol ), dropw room tenperature hch s.sthrred at room

t enperat ure 'Xg‘ﬁ'g q?gll]&t-grﬁlgloﬁyng@Tyj)p{hﬁr\pgeggb}%&gg_mipk)epl-&gg mat i on of
2-tent-butyl-4-methyl -4H pyrido[ 2, 3-d][ 1, 3] oxazin-4-yl piyval ate* )

conf | r nBHtyldiearbRBaterd20ic, 5% mmiaNeandhfest-butasal (2A0¢nLY wasstire 7 99K or
hydrochloric acid (0.8 nL), which was stirred at roomtenperature for 30

m nui esthregihogrs uhderanittogen atinospherencAfterqgnolingethe salventavasenanesatesy er
was added 5N 5 aqueous sodi um hydroxide (1 m-) and extracted with tol uene.
The sol uadér aveducdasressdired ntheptane (3000me § diasraitiadrte the desidee pnddthei t at ed

solid was filtered to obtain the title conmpound (415 ng). 1 H NVR Spectrum
(CDA 3) piedipifiidd $oifkPhak fiftbredtPdbtaln thb title compound (77 g) as a yellow solid.
'H-NMR Spectrum (CDCls) & (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),
10.82(1H,brs).

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

carboxylate

To a solution of tert-butyl (3-acetyl pyridin-2-yl)carbamate (600 mg, 2.29
mmol) and diethyl oxalate (669 mg, 4.58 mmol) in toluene (5.0 mL) was added
potassium fert-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 fert-butoxide (257 mg, 2.29 mmol) was added thereto
and the solution was stirred for two hours. To the reaction mixture were added
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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7.10(1 H, dd, J=4.8,8.0Hz), 8.17(1 H,dd, J=2.0,7.6Hz), 8.64(1

H, dd, J=2.0,4.8Hz). 10

2-tert-butyl -4-methyl -4H pyrido[ 2,3-d][1, 3]oxazin-4-yl pivalate 1 H NWR
Spectrum (CDCI 3) 8 (ppm):1.09 (9H,s), 1.32 (9H,s), 2.05 (3H,s), 7.14 (1

et o oSSR Pt sl syn?fﬁgé.%'aﬁf& fhadn ST atufetic

Exanpl e nce Exa S nt he

o ort - Byl GHIOTe Masearel dipd DySLAOGs Bagnesiumsifateheasutign ase of
2-am nonicotinic acid (13.8 g, 100 mmol), 4- dinethylam nopyridine (1.2 g,
10 nmol Foncerteated. Zhem@nggstraiedueswge Wﬁﬁ)dlﬁsequw N-diretyl farmagidedhe
(140 nmL, 42 mml) was added pival oyl chloride (24.1 g, 200 mmol ) dropw se
at 0C, mil, wietigiarmine (192mmy) was added itherets sarid thessodutionwas stirred at 807C ed
overnight at roomtenperature. To the reaction m xture was added water,

ext rect gt sivhélirs! AfEHR0lIAG WA waistidtied thaveétb, 366 thsdlationwal sxizetecand
saturated sodium chloride water. After the solution was dried over

hyd ﬁé&e\” KRR ted
32d3e/rr3*"’?‘23g3§@ pres:u'ﬂrf{ee%ﬁ% f%erﬁ(?la }edg\@@.&gass ad E@Eﬁ éet|g)t&€:jts?1)e \/\Elozzﬁ \i/as
de d st.i filtered t. tl
e e S
[ Ref er eﬁ&@pcﬂﬁmpwédqqa sdﬂqeégqrgswertp @Qiaaemil% FPRP ugdﬁ?i* 2195 as'a
di net hyl %rtopa?gm de O
white soli

10 "H-NMR Spectrum (CDCls) & (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
[ N

v

(o)

NH,

X

"z

15 To a suspension of ethyl 5-(2-aminopyridin-3-yl)isoxazol-3-carboxylate (381
mg, 1.63 mmol) in tetrahydrofuran (3.8 mL) 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, 4.89 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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NNH O To a mxture of 2-tert-butyl-4H pyrido[2, 3-d][1, 3] oxazi n-4-one
(10.2 g, 50 10 mmol ) and tetrahydrofuran (50 m-) was added net hyl
magnesi um broni de (0.97M tetrahydrofuran solution, 100 nL, 97 mmol)
dropwi se at -78C, after the dropwi se addition was finished, which was

at ur at dt %@J&%ﬁa&i’% s?%é%ﬂe‘%ﬁ%l%ﬁd}%e@ ﬁf%%%uﬁlé- ThRHE Wﬁ%ﬁvﬁi@%ﬁ%&‘

' 15
aucous TS Ay BTN Lhibmiriodhp spadion FieraS AideR SoUE: B RNE R der o
reduced pressure and the precipitated solid was filtered to obtain the
title cpmgnd.63 snolpat 0°C, whisiRwasawashead thepetpzjovan with mpetbasal I mL).

2.64(3H,s), 7.10(1 H dd, J=4.8,8.0Hz), 8.17(1 H, dd, J=2.0, 7. 6Hz), 8.64(1

H, dd, J=2After $tiding)at rod teRpletatare fororenmdwe, the splotidrewias stifredtdtBo°6-fo2- [ ( 2, 2-
di met hyl pr opanoyl ) am no] pyri di n- 3-yl } i soxazol - 3-carboxylate 57 Il o 0 O/N

N N Crivd ﬂoﬂrsm lﬁhé’ér%r?fceNvét%r BafH ddol rtdjth%'r%ahfhdn %lﬁuﬂé Wak ddedomanani de
(8.08 g, : , diethyl oxal ate nmmol ) and et hanol (36

) B L et AT O
ggp a?‘é% %%&gﬁ@n‘gﬁ% rﬁéﬁgq%ﬁgqﬁé%%gqud g{)ﬁﬁ.ﬁgg.t t'fnder EhoeI féngatg?’ga{TL 300‘1‘{%8, added,
after adding 1N aqueous sodium hydroxide dropwise to adjust basic, the solution was
extracted with ethyl acetate. After the organic layer was dried over anhydrous
10 magnesium sulfate, the solvent was evaporated under a reduced pressure to obtain
the title compound (258 mg) as a pale yellow solid.
"H-NMR Spectrum (DMSO-ds ) 6 (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-yl)-2,2-

dimethylpropanamide
0%
Sopjestige
N TNH, N~ N N~ “NH
o)\’<

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 pivaloyl chloride (0.52 mL, 4.2 mmol) dropwisé at room

temperature, which was stirred at room temperature for one hour and at 60°C for five
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was further washed with toluene (36 nL). To the solution were added 5N
hydrochloric acid (14 m -) and hydroxyl am ne hydrochloride (5.10 g, 73.4
mmol ), which was stirred at roomtenperature for 30 mnutes. To the
reaction m xture was 10 added 5N aqueous sodi um hydroxide (14 nL), which

t t duced
or eseur 205t Ay b AdER 2P Bun %%mvg%éaﬁlﬁéﬂffaﬁ‘@fm‘ a
t t hyl 5 L h d at 80C tg T
the. oXPWARHS W3t GPUTFRR. J0he ancHip rare Mede auded iatet FAmL) BN ¢ ar oq
solid was filtered to obtain the title conpound (6.90 g). 15 1 H NMR
Spect r uhydrorBlorigacids(Q.f b ). whidhy was stirred at poan temperatgrg for 3§)minufesi2( 1
H s), 7.46(1 H dd,J=4.8,8. 0O+#), 8.25(1 H dd,J=2.0,8. OHz), 8.58(1
H, dd, J=After theBtéartion tnikiBitd wadssepalateti ctoctheeadreanp llayed wasyaddexs 6N of
N-{3-[3- (hydroxynet hyl )i soxazol -5-yl ] pyridin-2- yl}-2,2 dinmethyl propanam de
OH 5N hq Géouhé"sé\!l‘h &8x@é :f(éhb’ extPhcted it 1Bhistel (Phe2saivent was

i met hyl propanoyl am noj pyr| i soxazol - 3-carboxylate (111 g, 350

mor ohy oV RSTAles i ”%@od@@glpﬁ*%%@?éﬁ%‘* {rSobfang o PR ait

roomtepperature for rs. To the reaction m xture were added water 5
(350 m * {ﬁtf?dc%’ﬁpﬂymg%{hogpsc acid (90 nmL), which was stirred at room
tenperature | for 30 m nutes, 5N agueous sodi um hydroxi de (110 m-) was

added t her et oH NMBSQQPWmdQD/@s) xprmletB(AHis), 4.64{3H.8)e of ethyl acetate

and tetrahydrofuran, and the organic |ayer was washed with water and
sat ur at édl {bididdehB8&.0ldz), 8t HAH, dlfhé=2 0,7.6Hz), 8.64(1H,dd,J=2.0,4.8Hz).

10
"2-tert-butyl-4-methyl-4H-pyrido[2,3-d][1,3]oxazin-4-yl pivalate
"H-NMR Spectrum (CDCl3) & (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
156 Example 5.

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

)
® %<
NN
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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sol vent was evaporated under a reduced pressure to obtain the title
conpound (83.8 10 g) as a yellow solid, partially contam nated wth,

[ 5- (2-am nopyridin-3-yl)isoxazol -3- yl]methanol. 1 H NMR Spectrum ( DVMSO d6)
S (ppm:1.20(9H,s), 4.52(2H d, J=6. OHz) 5.53(1 Ht,J=6.0Hz), 6.70(1 H,s),

7.44(1 d.Jz4. 8 8

[ dd, 3= PRy ﬁlszﬁoﬁ@qéé%ﬁe?e Hated w&%&?@?&%ﬁ%ﬁm ﬁaté% f%fy'ﬂyﬁg@
[5 (2 ami nopyrid i n-3-y i soxazol A;I NH, Toa
m xt ur eaeﬂew{mmen? H@l'@!ﬁbwqﬁﬂeﬂﬂ%@ﬁ’éwwt]%ﬁ |V‘d1"Ph 2’3§I 5"329 to

di met hyl Bropanam de (82.8 g) obtained in Reference Exanple 9 and net hanol
(350 npblaimthe titkieompiuad (t®69)sodi um hydroxi de (350 nl) at room
tenperature, which 20 was stirred at 57 to 60C for 14 hours. To the
reaction m xt HERMRSpadties (@BCI; § 5qpph): 1(45]0HE); 7.480tH jdae)=#.88.0H2)at ed
solid was filtered to obtain the title conpound (42.2 g) as a grayish

whi t | AR 4.54( 2H, 5.57(1 H, brs),
6. EZS?ZSHBbBrzg;HJdS %@ﬁ@(ﬂ@ =4. 8, fé@gf?m)gmgou H(s) S)7 90( 1 ( "s)

ar e ot nyoefatRExamRe L Sy oty e SdIFaSIERRE [0 Pret or ence

Exarrpl eg%ﬁémy rtgpr)]a(ar?a{rﬁld%f N- (3-acetyl pyridi n-2- yI )-2,2- dinmethyl propanam de

| A
N/ NH
o)\'<
To a mixture of 2-tert-butyl-4H-pyrido[2,3-d][1,3]oxazin-4-one (10.2 g, 50
mmol) and tetrahydrofuran (50 mL) was added methyl magnesium bromide (0.97M

tetrahydrofuran solution, 100 mL, 97 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 ethyl acetate, and the organic layer was washed with an
aqueous solution of ammonium chloride. The solvent was evaporated under a
reduced pressure and the precipitated solid was filtered to obtain the title compound
(9.1 9).

"H-NMR Spectrum (CDCls) & (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).
[Reference Example 8] Synthesis of ethyl 5-{2-(2,2-

dimethylpropanoyl)amino]pyridin-3-yl}isoxazol-3-carboxylate
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O After 1-(2-am nopyridin-3-yl)ethanone (40.0 kg, 294 nol) was added to a
1500L reactor, which was washed thereto down with toluene (approximately 15
kg). 10 Then, after toluene was added until there was 347 kg of toluene in
total, pivaloyl chloride (53.1 kg, 1.5M M was added thereto. Triethyl am ne
(23.8 kg, 0.8 M_was added thereto dropwi se at an internal tenperature of
30C or | ower el the solution was stirred at an internal tenperature of
from20 to for one hour or longer. After triethylamne (23.8 kg,
0.8M M W) agal n added dropwi se at an internal 15 tenperature of 30C or

| ower, t W%utlon was stirred at an internal tenperature of from20 to

30C for t urs or longer, it was confirnmed by HPLC that the reaction
had ended. Under a brine cooling, water (1 OCOL) was added dropw se at an

internal tenperature of 30C or |lower, then, 35%h drochlo d (49.0
kg, 1.6M M J&a mdueriekh-(Bracedy BYHAEY 2. 4dimRth fepﬁaﬁmt%ﬁgéeure of
30C or lower. After the reaction solution was stirred for five mnutes, the
sol ut i oB6wWamsmad}, tdiethyhokatatedt 010 mLo7 3 #5mmudinand sthanol (Ifyml) was addesk | ayer
(a) was separated into a poly container. After water (100L) was added

t her et opatésiume témbutdmg@ 3 gt 78Mesnicly aff 26eCwhichasas sfieedat 28°Cifoon was
| ef t standl ng still for m nutes or longer. After |lower |ayer (c) was

t |
sepag a gg\ %ﬁ ThRGLH ayeﬁﬂ?ﬁgé'wﬁggdHQHWatéﬁWmL?)wM%vsfa%rﬂih‘@éi at! rOORT

| ayer ( | ower were returned into the 1500L reactor. Under

the bri I g ter
an aque STEPRRE? leRe 136 AT B %%%Qﬁéﬁ%@%ﬁ%@ﬁdimé%w%ﬁﬁ%ﬁ
added drop I Nt er e of 30C or lo t he solution
tas ot WABJuRBer asBed I eGene (SR, o Wese 8%e Bt "papor 't hat
a pH of the |lower layer was from8 to 9 After bei n? | eft _st andi n still
for 15 mdmcbh:rmam@ﬁybrnu ladddhydrexdaming hydrachippide (.40 734 Mmeld each
separated and |lower |ayer (e) was returned into the 1500L reactor. After
et hyl aedich waé Blired @it roam temperature for 30 minutes. To the reaction mixture was
10 added 5N aqueous sodium hydroxide (14 mL), which was extracted with toluene, the
solvent was evaporated under a reduced pressure. To the obtained residue were
added ethanol (35 mL) and triethylamine (5 mL), which was stirred at 80°C to 85°C
for six hours. To the reaction mixture was added n-heptane (105 mL) and the
precipitated solid was filtered to obtain the title compound (6.90 g).
15 "H-NMR Spectrum (DMSO-d6) & (ppm):1.19(SH,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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10 added thereto and the solution was stirred for five mnutes, the
solution was left standing still for 15 mnutes or |onger and | ower |ayer
(g) and upper layer (h) were each separated. After |lower |ayer (g) was
returned into the 1500L reactor, ethyl acetate (144 kg) was added thereto

2[‘§né.“ﬁgsil TR 4 T %“"9%?@%"39@%5“&6%9 i Seidn ) 1s
and- wh yeraé@?was%&ﬂai%ﬁﬁép'a e olhld aaddetaly @miﬁﬁt{r@ﬁ“t”

kg). The organic | ayer returned into the 1500L reactor was concentrated
under awasaddedsqsiwnherehydisie (19:2 4a3%0 mMmelhat tania demparatuie, wdichswapped
once at the point of time when the concentrate reached approxi mately 200L.
The conestiméed at eoom derfPeratore/fod 6i vdurs . STUS the méactivey mixdure wére addediwater t he
reactor was washed out with toluene (17 kg). Approximately half of the

anouit  ed50 ) REBN Ay §RRARIC ¢ (%iﬁhL) PWRieR vasstiredP 8lLrdopi tdraper@fsreas hed
thereto dovvn W|th tol uene (9 kg). concentrate was further concentrated

under ag UtBE, N d éé@go&ﬁh]eﬁfdrﬁ&ﬁig (1?2%%&% EH&e&%&g{o e

distill a i on enser ease e renal ni ng oncentrate was

ol uene SDUNRG ARt Rithan iAlte: o e Aerate s SRyt oL b s soc

to 70C hot water) At the point of time when there was aI nost no

di sti | | QF9aC W&asd@ﬁh%’gw'tbﬁ?t%ftﬂ?q satupatgd sedivem shioride watea Shadded
thereto at an internal tenperature of 50C or |Iower. Concentration under a
r educedspiveptwas exaporated anderia (reduced poESstirentn obtairethe. titteoraropound (8h8 was
stopped at the point of tinme when distillation was no |onger observed at

an txt eghab atysiper silid; partfallf @ontaminatgdewitie £51(Dantnop\eidire8e/l)isdxazoP3.090MPa
or greater, and ethanol (61 kg) was added thereto at an internal

t enper atnatdndir om 20 to 30C. Under a nitrogen atnosphere, the ethanol
solution’inside the can was 10 renoved into a SUS container, and the can

was washed oupy IR SEERANR (OMSO &) 5 (ppm):1.20(8H.s), 4.52(2H,d,J=6.0Hz),
5.563(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
B

0/

X
| ~
N~ NH,

To a mixture of N-{3-[3-(hydroxymethyl)isoxazol-5-yl]pyridin-2-yli}-2,2
dimethylpropanamide (82.8 g) obtained in Reference Example 9 and methanol (350
mL) was added 5N aqueous sodium hydroxide (350 mL) at room temperature, 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-ds) & (ppm):4.54(2H,s), 5.57(1H,brs), 6.25(2H,brs),
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After the renoved sol ution was added into the 1500L reactor, which was
washed thereto down with ethanol (13 kg) to obtain an ethanol solution of
the title conmpound (containing 69.4 kg of the target conpound; vyield:
107.3% . HPLC conditions: colum: YMC-Pack Pro C18 (5 m 150 x 4.6nm .D.,

YMO) , ' ; AP ter L ' tate = 300 / 700
/T to bobl APPSR O HY: 2 0B Rt PR S i hesi s of ethy

5-{2-[(2,2- dinet h¥| prolt_)lanoyl ) am no] pyri di n-3-yl }i soxazol - 3-carboxylate O
0O /N (‘ﬁi@%mNj‘NlF B48Hehder  a nitrogen gas stream diethyl oxalate (64.4

kg, 1.5M M was added to the ethanol solution of N-(3-acetyl

pyri di n- 2-yl Rederzngerfexamples dj 4043 are qthersynthesis mathadstp Refarenee yiel d of
the previous step was 100% in the 1500L reactor. Brine circulation was

st art ed Exathplepbaod@ol ed et hanol sol ution of 22% potassiumtert 62 butoxide
(212.5 kg, 1.45M M was added dropw se thereto at an internal tenperature

of 8C Melendite ERbinBle 1 Syhitesh o BRcBIlridiRaRALeIAIr e of from -5 to

10C for '30 mnutes or longer, it was confirned LC that the reaction
had end Qﬁﬁ} | am ne hydrochl oride (40.8 kg, 2.OM M was added

t her et o%ﬂre rgp?%%ﬁ%l tenperature of 10C or |lower, and the solution was
stirred at an internal tenperature of 10C or |ower for one hour or |onger.
Next, pr d and cool ed beforehand, hydrous ethanol (ethanol (15.3

kg)/watér 5.2 kg)) was added dropwi se thereto at an internal tenperature
of 20C or" I §her while watching for heating, and

0

After 1-(2-aminopyridin-3-yl)ethanone (40.0 kg, 294 mol) was added to a
1500L reactor, which was washed thereto down with toluene (approximately 15 kg).
10 Then, after toluene was added until there was 347 kg of toluene in total, pivaloyl
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 solutidn
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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wat er (582L) was added dropwi se at an internal tenperature of 30C or |ower.
10 Switching to hot water (28C) circulation, ethyl 4-{2-[(2, 2-

di et hyl pr opanoyl ) am no] pyri di n- 3-yl } - 2- (hydr oxyi nm no) - 4- oxobut anoat e
(approximately 10 g) was added thereto at an internal tenperature of from

sosoen AR S0 Bl T B e
25C. A PLC 15

eeousSEomaTRO TS Wt bob i afeyAbRs U (GFReS SReNE S A o
an internal tenmperature of from1l0 to 25C until a pH of the solution was
from 6. Byverdayeryg) wese retumneagsiath theat 3AOL reactari Adnder they brine eopling, ethyl
tenperature of from10 to 20C for three hours or |onger, solid-liquid

separ at aoetate 28T kg)rwasladdéd therbto themtafiek apeaglieoud sdlutionaofsiss7 % soeiumAt
each centrifugation, after 20 washing the cake with hydrous ethanol

(et t‘@noh é%xfbek@s/ e1 sivibisn) 'G\Eﬁs)adﬁ&oéfo%%s%’ fHiendi tdrhiseratifd ofBopashed

wat er unti 1 or of 'the wash was co SS transparent

<approxg ryar?uﬂtﬂpso@r&n%ag@aﬁémwe ARG s URRORR WAL e

for nutes or ean into

she f  dr er 45 to 50 rcula the
Soti d wiest aePaGtnat d o i Pler dave Jraomd 108 oBiter heddah e 5@' a) .
63 Next, the solid obtained above 2@1 45 kg) was added to the 1500L reactor
and  wafarclh mindstes or lnngerpwer ayves |aqohw%dam@| werg fRQj)h separatedaanthnol
was added wup to 226 kg in total and triethylamne (21.6 kg, 1 MM was
added t lowertlayer{e) wastreturned ir@p the 1600k reastomaAfter ethykaketales(1441kg) was was
stirred at an internal tenperature of 5 from70 to 75C for 14 to 16 hours,

andigt wdded dndretorand the sBllfior hak stiredrfopfive AinutesdthersbhdtionNes$ lefn- hept ane
(488.7 kg) was added dropvm' se thereto at an internal tenperature of from

55 to 7afandififEm %m éel[ér?d fower laye 3(9) an pﬁeg ltager ghg were,

di et hyl pr opanoyl ) am no yr| | soxazo car proxi mately

5 9) Wa@acﬁggﬁer&ltt@&r Rk8r %R/veer"rlla)'lé?t(a)r w%k refemEd el te %O(SL Péch’gr, thy'i_’ 3C, and

It was con

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
reduced 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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10 visually that a solid precipitated at an internal tenperature of from 45
to 50C. Then, after the tenperature of hot water was decreased gradually,
cooling to an internal tenperature of 15C or lower, further, by brine or
cold water cooling, the solution was stirred overnight at an internal

t enper at yre of om0 to.1l afiltration par u nsi on
was 111 tlgnd Lo o hek facehation el & edubed Plrssiire waBEeRRHERH S0 S NG
(n-heptane (70 kgi / ethanol (10 kg)), followed by n-heptane (80 kg).

After dpgt Wét%s the peipt efitime M"’rﬂ"t Gg%waﬁ@lm%t e Hl#'ﬂ%t'Qﬂ W%ﬂb%ﬁ’o"ng
subsequent, a wet solid was renoved to a SUS container. In a shelf dryer
under 4Wwascstated hod toluene (52 kgrwaatadded théretavat as intechaldempeiatarewnfder a
reduced pressure to obtain the title conpound (54.55 kg; yield: 58.6%. 20

1 H NVR56pE & lower LBGKEaHIDation (Uit a%eél@é&d"gﬁéssuﬂe wak FEktalted 6?«’)‘36 Q).
7.12(1 H,s), 7.46(1 H dd, J=4.8, 8. Oz) (1 H, dd, J=2.0, 8. OHz), 8.58(1

H, ddg J= %opwéte% toné@nt@é’t‘&rg\Ha§ktoﬁfﬂi%ﬁﬁ@?b‘dt%‘Fﬁmec\ﬁhé'ﬁrﬂlstlﬁﬁﬁ‘sf §n%r0 C18

(5 m acetonitrile / water anmoni um
t at Ref I
5 %yﬁﬁ"%%@%?&ﬁe %‘fﬁﬁ%ﬁﬁ@ Iertpsfatde 6 R0EK A seditesliRER IR B R o

NHz Und t t

5-{2- F(@O?%&Fﬁnég’ﬁ f??r as g rﬁ 'r(gar%s Wasaddgd theretg gt 2 internal; hoxyl at e
(54.5 k 172 nol) was added to a 1500L reactor and 5 washed thereto down
with me efanenatlem of fiagp 201taé¥°Cret hanol was added thereto until there was

108 kg of nmethanol in total and triethylamne (8.7 kg, 0.5M M was added
consecut i vel {Undaf aaitrogen athesphes®Ghe@thandl asblutionviasidetthe tad washe sol uti on

\/\la$10 removed into a SUS container, and the can was washed out with ethanol (13 kg).
After the removed solution was added into the 1500L reactor, which was washed
thereto down with ethanol (13 kg) to obtain an 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 um, 150 x 4.6mml.D., YMC),
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}isoxazol-3-carboxylate

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-dimethylpropanamide (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 tert-
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stirred at an internal tenperature of from50 to 60C for two hours or

| onger, 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 tenperature of 30C or lower. Switching to

brine c ' | t I.nternal fenperafure of
from o Lo Al TaBMIGEHS ARG YioBiiRe Herdl Hriiolingl i EkIE o
split over 5 hours or Jonger. After addition of sodium borohydride was

fi ni she@' 1PHe O t/bé@r iffing: akan femal temperaturesof fioro o te: 10 fer3bn, and
the solution was stirred overnight at an internal tenperature of fromO to
10C. OnMinutesarilongsr, it avasseonfiimedriy HPEGibattherreaofion hadhedded. 10C, sodi um
bor ohydride (1.30 kg, 0.2M M was added thereto, split over one hour or

| onger. The Neodkdiydneveylamirecieiotisioridé ¢40v8tkey, 2.0MM) was added tiveret af avi e was
heated up to from20 to 30C over three hours or |onger, and further, the

stirgi neghtiasal tethpériurébfoecr \%E!@nd%e%ldtﬁn%ﬁégtiﬁr@&r@?éﬁtih’tbﬁhé?f from 20

to 30C. On the next day, how the reaction was progressing was checked by

HPLC, a ' t o | t i r e | ugi an was
cool ed aéngﬁé&gﬁr (Qﬁéjl' mé‘?’gh%% eh?@.ogdgﬁk%?rp %@%Pabéfa@g#{’@gdded at
an integnal te rature of f 0t . After Lrring at 65 an i.nternal
Ferper aPAueEd Tudrei aihepel fihangld1ha o Metpbiba koD Addsdrapmuse
switched to cold water circulation and heated up to an internal tenperature
of fromthereta at arivtesnal tamperatiie f 30°C @ dewer whilewatahing fafdieatingoard hour or
| onger, it was confirmed by HPLC (Condition 1) that the reaction had

ended, wadert (382kpvasianidedadropwisei atragviinternaltegiperafline of881C dajowerf t er an
aqueous sol ution of 48.7% sodi um hydroxide (71 kg, 5M M was added

dr opgv s SwiteRlref 1o ot wtef gztaecmelrcmlaﬂm,rahylr@{@t(zwc or lower, in
continuation, water (133L) was added dropwi Se thereto at an internal

eSS Byt A Mol SRR o8 S
20 hour ?aﬁHroJ(iﬂpaqSﬂMd &) Was a8883 itrr\errr%go 2?/ an internal temperature of from 20 to 30°C.
After confirming the precipitation of solid visually, the suspention was stirred

overnight at an internal temperature of from 15 to 25°C. After confirming by HPLC

15 that the reaction had ended, and an aqueous solution of 48.7% sodium hydroxide
was added dropwise thereto at an internal temperature of from 10 to 25°C until a pH
of the solution was from 6.50 to 7.00 (18.1 kg used). After stirring at an internal
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
beforehand, 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).
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HPLC (Condition 2) that the reaction had ended. Next, under a water
cooling, water (73L) was added dropwi se thereto. After switching to cold
wat er (15C) cooling, [5-(2-am nopyridin-3-yl)isoxazol-3-yl]nethanol was
added thereto at an internal tenperature of from 15 to 30C, and

Pher eto, -t hahevt e sof pPraif 688ve (7745 Kb Gh Abohap i€ 1PRE Fadorafd vo

added dropwi se thereto at, an internal  tenpecature of from 15 to 30C, and
whi ch \Akﬁ@%éﬁ'é%fel% pwnwithyethangl P\V%"@P@Y %ﬁ‘)gg fﬂ“@@r e@'@PPEYVﬁ@ agded,
internal tenperature of from 15 to 30C for five mnutes or |longer, it was
confi r nop to 226 kg ipHotal anddrietbylamioe (2bBukd, IM/Whwvas added thereto. 3latovater h 20
a pH neter, and the solution was stirred at an internal tenperature of from
15 to @rsed)@ircalationwds startednitersoldtirnwas stifad @t an interndlitermpefatdés g%

sodi um hydroxi de (17.1 kg enploynent) was added dropwi se thereto until a

pH of t h%nﬁ?? l&kS i788C 16514 fd giqfhtBHPé? ahetiﬁ\gQQ coﬂf’g?rtléd‘ﬁy HELE Rt tHEPeddioh

st andi ng st overnig e next day, er stirring and pressure

ducti { ' kl '
cont 1 v miAd 4B et 5BRSerk (1587, 891355, GHOEY WSS HICHeH ey Migmal
ied, 66 out f t diti f hot t
(35 to teIperabuE A EpTB0 G 53Cer THeB0aReoPURbATTE AT essur 6. and 30C or
hi gher internal tenperature. The reduced pressure was released under a
nitr ogeH"ﬁﬁtﬂymii@p@m}‘ﬂ)é'THB@lﬂdH@lﬂ-Q-Ml}lsﬁéalféa'&QfPOXMIﬂ (appsoximately 3t Hovasighl v

with water (approximtely 20L). The solution was stirred 5 at an internal
t enper atidded tieretoat dibirternadtenhperature exf floou 656 to 53POnawed itavas cardirinett

standing still overnight. On the next day, the internal tenperature was
conf r m_wéutagy ) a\%dlihldp}eaipitamtcsfn intetAallteniperatfe of fiens45td 30<®! TheAn was
solid-liquid separate wth a centrifuge, divided in two stages. At each

Centy 881 orif g GRS oA Gl B AL,
e ¢ ol 1 TR St b R e B s s
stirred overnight at an internal temperature of from 0 to 10°C. Using a filtration
apparatus, the suspension was filtered 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 nitfogen 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(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).

HPLC conditions: column: YMC-Pack Pro C18 (5 um, 150 x 4.6mml.D., YMC),

mobile phase: acetonitrile / water / ammonium acetate=300/700/ 1 to 900/ 100/ 1

25 (Viviw).
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pressure to obtain the title conpound (26.57 kg, yield: 80.9%. H NWR
Spectrum (DVMSO-d6) S (ppm:4.54(2H,s), 5.57(1 H brs), 6.25(2H brs), 6.71(1
H, dd, J=4.8,8.0OH), 6.90(1 H,s), 7.90(1 H,dd,J=1.6,7.6Hz), 15 8.09(1

H, dd, J=1.6,4.8Hz). HPLC condition 1: colum: YMC-Pack Pro Cl18 (5 gm 150 x

4. 6mm . YMVC mobi | e,.phase: acetpnitrile / water./ a i tatfe =
300 7HReteIaNGe SRRl fagbsyRtes B Bip ripBey iR Yoot ThEBYRE pack
ODS-AQ (5 gm 150 x 4.6nmm . D., 20 YMCO), nobile phase: acetonitrile / water
| 85% phosph PMacid / sodium 1-octane sulfonate = 161.3 / 838.7 / 1/
1.1 to 900 4/ 200 / 1/ 1.1 (v/v/iviw). Reference Exanples 14 to 15 are ot her
synt hesi|s\ thods to Reference Exanple 10. [Reference Exanple 14]

Synt hesi »70#w,[ 5- ( 2- ami nopyri di n-3-yl )i soxazol -3-yl ] met hanol 25 oxal ate 67
OH \ IONOH NNHZ O(OH O To a mxture of ethyl 5-{2-[(2,2-d

I met hyl propappyl ) am.no ridin-3-yl i 5 B-carboxyl at 3.1 .10
ol ) ot hanufides STSagH et spam, sl B @At 2emetyintabanadaminoleti-

bor ohydride (0.38 g, 10 mmol) at room tepperature, which was stirred 5

over ni gﬁty HsRxazoh3icagbeyiate 454{56(9’ dd ’f‘@ﬂﬁ@sa@w tora dSPQla reacter ANkt ur e was
divided equally into five, anong which one was added to 5N aqueous sodi um
hydr@xi washed thereto dawoiwithemethanal ¢419d@)r Tihght methavtwasadded theeetoi on

m xture was added water, which was extracted with a m xture of

met hyl - uatikthers waet108rkgoitmetHanahindiotd] @nartriethythmine (8.7 kg, 0.5M/M) was

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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oxalic acid (0.18 g, 2 nmol) was added to the organic |ayer. The
precipitated solid 10 was filtered to obtain the title conmpound (0.39 g) as
a white solid. H NVR Spectrum (DMSO-d6) S (ppm:4.54(2H,s), 6.31(2H, brs),
6.72(1 H dd,J=4.8,8.0Hz), 6.89(1 H's), 7.90(1 H dd,J=2.0,8.0Hz), 8.09(1

(5 2- aRnAdB)A PSR SOt B B3I Tl PAB DI CHIPTSR. the RFHGIMaR

m xture of [5-(2-am nopyridin-3-yl)isoxazol-3-yl]methanol oxal ate (0.39 Q)
and wat &witehegia goldwatabeiseuiationand Heateduen tmanjiemal trmperaturg ofifrom 1900m
tenperature and the precipitated solid was filtered to obtain the title
conpountb 28°Q 8veniwabouarsvarilomgerol After stifrirg for idvie IEpe cr lengerOvB@sd6) 8
(ppm:4.54(2H,s), 5.57(1 H,brs), 6.25(2H, brs), 6.71(1 H, dd,J=4.8, 8. CHz),

6.90(1 boAfirmed Bf’HPL*d; (Cordifio® 1Y tHatithe réadhidh had eltlel; hnd, the 80itionadas
[ Ref erence Exanple 16] Synthesis of

3-[ 35 (chl | soxazol -5-yl ] pyridin-2- amne ci /NO NNH To a
m xtgsljregg'?é?g?% éﬁrﬁ nopyri di n-3-yl )i soxazol - 3-yl ] net hanol (0.19 g, 1 nmol)

558 1) 5 ol LAl

tetrahydrofuran (1 m-) under an ice cooling, which W?g stirred at room
t enper aPiVM) was added dippudse theretoeataniipterpal ttmperature 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-yljmethanol
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 thereto, 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 a pH meter, and the solution was stirred at an internal temperature of from 15 to
30°C for one hour of longer. Then, an aqueous 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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m xture were added water and 5N aqueous sodi um hydroxi de to adjust basic,
then extracted wth ethyl acetate, and the organic | ayer was washed with
saturated sodium 10 chl oride water. The sol vent was evaporat ed under a

reduced pressure to obt ai n the title conpound (0.21 as a pale yeI I ow

sol i d. 1 ectr d 8 rs), 72(1
o1 dd. 3-BUBIas GopJoUTpripRdennger te candiiois i ot valeht %i%ﬁ"@ﬁ?& Hg

H, dd, J=1. 2, 4. 8Hz 15 [Reference Exanpl e 17] Synt hesis of di-tert- butyI

{3-] 3- (srﬁaiebley@im reduesd pegssure,\and30 iGphbigher internabterepsratiiat dhe ¢~ o0 N
Nd 00 O=< 0* O To a mxture of

3- [ 3- ( creducedepressyresvas releaged/ungsna dittogenaandthe(solid attached td thenresickqr

4-di nmet hyl am nopyridine (26.8 ng, 0.220 nmol), and tetrahydrofuran (2.1 20

n -) wawalldeesiwadshéd tHorbugivy tithawhter dapproRivdatety,. 26L) 2Fhewelutiodtwastired |
tenperature, which was stirred. After 25 hours, to the reaction solution

a2, S S R SRR SR S ok e o Bhget St
S BRTSH Sy AR bbbl g R GRS Sl o
3 33 I geozﬂﬂnrg%zr;nég(eifrgﬂgﬁééo éfea@prhess'qrsv Solution ar'gédéjﬁl"ﬁrér%%d/ﬁewgﬁd ret hods
to Ref e:Neit?rcaecentrifuge, divided in two stages. At each centrifugation, the solid was washed
with water (approximately 200L), after draining, centrifugal separation was carried out
10  for one hour and then the wet solid was taken out into a poly bag. Then, in a shelf
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 = 300/700/1 to 900/ 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)isoxazol-3-ylJmethanol
25 oxalate
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Exanples 9 to 10 and Reference Exanples 16 to 17. [Reference Exanple 18]
Synthesis of tert-butyl {3-[3-(hydroxynethyl)isoxazol-5- yl]pyrid
in-2-yl}carbanmate OH Cro0 "IN N OO~ 10 To a m xture of ethyl
5-{2-[(2,2-d inethyl propanoyl)am no] pyridin-3-yl }i soxazol - 3-carboxyl ate

(1.59 g, by di -tert-butyl dicarbonate (1.31 g, 6 mol), and
t et rahydr of n (5 mM-) was added 4-di net hyl am nopyridine (61 ng, 0.5 mmol)
at roo

and then_lb stigpredoat 60C for six hours. To the reaction mxture were
added et Handt (2.5om -) and sodi um borohydride (0.57 g, 15 nmol), which
was stirred at OC for 30 mnutes and then stirred overnight at room

LEIZP at g‘f ”;ﬁaTtgﬁae*'??géeﬁiﬁéti‘g';%?'ﬁ?'%ﬁ%ﬁe&"%"%ﬂ“°&&9?hﬁ@ﬁ§f‘fiéif‘k‘?%?’é%id@bﬁf o
[ 4 A ' i
il ter i RearpanyaeiGelr S\l dl Sadad (8 katr i R IP R ADTE AR5 o o

the title conmpound (1.60 g). 1 H NVR Spectrum ( CDCl 32 8 (Rprr):l.4_7(9H, s),
4. 83( 2Hadsled godiym berahydride (@389, 1 Oamplyatgogmiemperatuse whighyyas stirted 1
H, dd, J=2.0,8. OHz), 70 8.51(1 H,dd,J=2.0,4.8Hz). [Reference Exanple 19]
Syntdesoyemightemdebatige coglingto roomternperaiurgi Jhweaeattion mixture/wiad divided
in-2-yl}carbamate ci | %O

equally into five, among which one was added to 5N aqueous sodium hydroxide (2

e\‘atﬁ:re, which was stirred at roomtenperature for one hour

mL), which was stirred overnight at 55°C. To the reaction mixture was added water,

which was extracted with a mixture of methyl-tert-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 ) 5 (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-yllmethanol

OH
B

O/

X
I =
N~ NH,

15
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-ds) & (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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N O 1-05 Under a nitrogen atnosphere, benzotriazole (3.55 g, 29.5 mol)
was dissolved in N, N-dinethylacetamde (10 nL), and thionyl chloride (2.06
m., 26.8 mmvol) was added dropw se thereto under an ice water cooling to
prepare a solution of thionyl chloride-benzotriazole (1:1.1) in

N, N- di =l d J b -

(0 5 (RSRer e R Blectolc Shrthells O TR RS @B s igned g, 2. 66
mmol ) was .di ssolved in N,N dinethylacetamde (2.7 nL). To the solution was
added t RB@%ove sol ution of thionyl chloride-benzotriazole (1:1.1) in

N, N-di net hyl acetam de (6 nL, 14.4 mmol) dropwi se wunder an ice water
cooling, which/Wis stirred at the same tenperature for one hour and then

W tenperature. After one hour and 20 mi nutes, under the ice
ol'?ng, a solution of thionyl chloride-benzotriazole (1:1.1) in
N, N- di Lacetamde (2.2 nL, 5.12 mvol) was added dropw se thereto, and
the solution was stirred at roomtenperature for one hour. Under the ice
water cooling, to.the reaction solution were added 1 N agueous sodiu

ycir oxt do. anq OB Y BrE AP MOPNESIn Sy P ESTOI S EIBeAROL o0 gy RN
The organic |ayer was washed 20 sequentially with 0.5N aqueous sodi um
hydrxi aeddhi-dimetbyliagetamider (1delywasraddedra mixturaof thiord cblesided(§ridsmbm

sul fate and then the sol vent was evaporated under a reduced pressure to
obt ai n 2 mmaodjebeneytriazolel(6.26i 9,222 campl) and tefraRydmfuran (& npla)l underan iogv oi | y
product. 71 1 H NMR Spectrum (CDCI3) S (ppm:1.47(9H,s), 4.65(2H,s), 6.67(1

H's),  éodliMgl whisllwdstifred. d0rédm ténthlrdture RsrB0 mihids. IrdiHedredcon, 8. OHz)
8.52(1 H, dd, J=2.0,4.8Hz). [Reference Exanple 20] Synthesis of di-tert-butyl

{3- 13- (rliikiaroWetd uhdbd WetéCand 5N aqied¥ sodium AydtdxidB {468 BL¥ie thef!

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-(chIoromethyl)iséxazol-5-

yllpyridin-2-yl}imidodicarbonate

Cl

I
X o/
w 0

No=<:—/<o—é
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-tert-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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INOO NN O==< OO0+ Acrude matter of tent-butyl

{3-[3-(chl oronet hyl )i soxazol -5-yl ] pyridin-2-yl} carbamte (1.13 g, 3.17
nmol ) was di ssolved in tetrahydrofuran (7.0 nL), di-tent- butyl dicarbonate
(761 nmg, 3.49 mmol) was added thereto under an ice water cooling 10 and

(30,1 nbRracad iRy rfﬁQﬂ%h%&@ﬁE@%Wﬁ%@&hﬁ@ MRS ES AT | Com

terrperature After five hours, under e |cevvaer coolin to the reaction
sol ut i oWatefand thedsavent WAS eyanosaied %%@ EPRSYFE B%gmét"bff he tifle

extracted. After the organic |ayer was washed with 5% sodi um chl ori de
wat er asdmgpound (88@ mg)asyal palgsyellewheityrroduat. sul f ate, the sol vent was
evapor at ed under a reduced pressure. The residue was purified by silica

gel colum CﬁHONMR)Sbé@ﬁNmt((EDmI%?Bmppm1t33(h8H s)opa(2Hd sf,16.68(1¢),s)as a pal e
yell ow solid. 1 H NWR Spectrum (CDCI3) S (ppmM:1.33(18H,s), 4.63(2H, s),

6.664 1 '7'@'9(1Hd7d§=549 E),%%’o(&H&jﬁﬂQo@oﬁQﬂMﬁ(dH ddd=9.0% 8Hz)., 8.62(1
H, dd, J=2. 0, 4. BHz) . f erence Exanpl e Synthesis of di-tert-butyl

(3[3(ch Or@é@é&%ﬁgﬁ&i’|§7to%éll]a9¥?]>‘tﬁé&y%u¥ééém ARobsw RaRALRd2 O N

00 N N--~ er a ni

[5-(2- aExgan¥es 8'1818 hd RERIEER Exar¥\p]es e,
[Reference Example 18] Synthesis of teri-butyl {3-[3-(hydroxymethyl)isoxazol-5-

yllpyridin-2-yl}carbamate

OH
B

I

X

I p”

To a mixture of ethyl 5-{2-[(2,2-dimethylpropanoyl)amino]pyridin-3-yl}isoxazol-
3-carboxylate (1.59 g, 5 mmol), di-tert-butyl dicarbonate (1.31 g, 6 mmol), and
tetrahydrofuran (5 mL) was added 4-dimethylaminopyridine (61 mg, 0.5 mmol) at
room temperature, which was stirred at room temperature for one hour and then

16  stirred at 60°C for six hours. To the reaction mixture were added ethanol (2.5 mL)
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 obtain the title
compound (1.60 g).

" H-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),
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(26.00 kg, 136.0 nol) and 1, 3-di net hyl - 2-i m dazol i di none (143 kg, 5.5Www, 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 from35 to 45C for one hour or |onger and cool ed after

di ssol ufy f -4 2- AR, popyri di n-3-yl)isoxazol -3- yl]nethanol. At an
interna?'%}ﬁeqéaiféé’%?h?fom 5 to 25C, thionyl chloride (19.40 kg, 163.1
nol , 1. was_adde opwW se t hereto. Af t he dropwi se addition was
fini sheﬁ%}éﬁ?'@ﬁﬂ/ﬁxﬁ'ﬁp% f Go Sy eﬁﬁoﬁ’f{fﬁqﬁ?%"v{éiééah'8&%9%\,3\4)#0?‘%&5%1 asi de
1,3 10 di et hyl -2-i m dazol i di none, the solution was stirred an internal

t enper ayllpyidin-Zyligarsamate 25C for 12 hours or |longer. After the end of the
reaction was cqafirmed by HPLC analysis, an aqueous solution of

appr oxi mat el 6% sodi um hydr oxi de (m xed solution between an aqueous

sol ution sodi um hydroxi de (15.9 kg; 190.8 nol, 1.4M M as sodi um
hydr oxi de) Jand water (5.3 kg, 0.2w'w)) was added dropwi se 15 thereto at an
i nternal YeryYenature of fromO to 25C, and then ethyl acetate (164 kg,

6. 31w w) aad\w(ﬁer (74.2 kg, 2.85ww) were added dropwi se at an internal
tenperature of from15 to 35C. In addition, after an aqueous sol ution of
appraxi mat el WYrelgr adiitrogem atmosphese  benzefriazsle (3.65 g @9vkemmel) wasut i on of 48%
sodi um hydroxi de (13.6 kg; 163.2 nol, 1.20M M as sodi um hydr oxi de) and

wat er 2@issoied ikdN,N2difwthylacetamidel (H0imil) oavd oyl ehRirides.G6mLnR6égnal
tenperature of fromO to 25C and the internal tenperature was adjusted to

15 t0 3¢fmol) WasSadded drdpWise theréto" iller antibe waeEcddling 86 prepate’ 888t 30
m nutes or longer and |left standing still for 30 mnutes or |onger. The

| ower | : W ot} I8 : W |y, each of the
respect %g{q@%\t\}}g@ﬁts \/\/gy'%?eﬁwﬁt"ﬁ\g@dﬁ'ﬂer@ﬁ%@%ﬁ&%nd a 500L reactor
2. Post-processjng of the FOOL react o carried oyt as desccti bed

bel ow. | Af L e PrTiROSiRatosHeEa: terb i BBy mativfSaieeEhued

t hereto, .an aqueous 5 sol ution of a%pr oxi mat el y 8% sodi um hydr oxi de (m xed
sol 19i Oul]wgqm-@nylg;@rg@mgtgjgm mg, 2.68 mmol) was dissolved in N,N-

dimethylacetamide (2.7 mL). To the solution was added the above solution of thionyl

chloride-benzotriazole (1:1.1) in N,N-dimethylacetamide (6 mL, 14.4 mmol) dropwise
under an ice water cooling, which was stirred at the same temperature for one hour
and then stirred at room temperature. After one hour and 20 minutes, under the ice
15  water cooling, a solution of thionyl chloride-benzotriazole (1:1.1) in N,N-
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 aqueous sodium hydroxide and tert-
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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sol ution of 48% sodi um hydroxide (11.3 kg; 135.6 nol, 1.OM M as sodi um
hydr oxi de) and water (56.5 kg, 2.17w/ w)) was added dropwise little by
little at an internal tenperature of fromO to 25C to adjust a pH of the
| ower layer to from7.00 to 8.50 (actual value: pH7.84). At this tineg,

35.55 kg of % ous, sol uti f,_10.ap ' %, spdi hydr oxi de
was used. TheEﬁnglpeﬂ{H"\ [#Q(SQA% (Pewagr‘gi(gﬁeg?&gg%ﬁj s@gzP%sXS to 30C
and the_solution was stirred for 30 mnutes or longer, the solution was
left st Arefi(AH.dd.974.88QHR), Ji4(1HPEhS ALIH ady=28:8.0HZ) he pH was confi rned
again to be pH 7.59, the upper layer and the |ower |ayer were respectively
separ at 8§2(1bdd;J+2,6,4.8ke). | ayer was returned to the 500L reactor 1, and
then ethyl acetate (82 kg, 15 3.15Ww/ w) was added thereto. After stirring at
an i nt e[ReferéraepExanplec20]f Sinihesitoftdi-tedButyl §3-[3(stfloromeéthglisokdigolso! ut i on
was |eft standing still for 30 mnutes or longer, and the |ower |ayer

(pH7555%!]WiﬁJ2i-ﬂ}iﬁﬁdcﬁﬂcarEBnéfée upper layer that was left in the reactor

wer e added the separated upper |ayer and 5% sodi um chl ori de water (m xed
sol ution bet ''sodium chloride (3.3 kg, 0.13ww) and water (618 kg,
2.38wW w)) Which was stirred at an internal tenperature of from15 to
30C for ffi jnutes, then left standing still for 30 m nutes or | onger
and the | ayer (pH8.23) was elimnated. Furthernore, water (65 kg,
2.5Ww w) weX a thereto, the solution was stirred at an internal

t enper at urefof from 15 to 30C for five nminutes and then left standing still
overni ght,/and the | ower |ayer (pH7.04) was elimnated. 25 The
post - processi of the 500L reactor 2 was conducted concurrently with 74

the oper ati oACTHER matersidertbulddai3-{chlormethibispxarakbylpyrgin-2lk i ed out .

Next, the upper |ayer of the 500L reactor 2 was transferred to the 500L

r eact or cabamate (1 H3 ¢,03.17 invmol)aascdisselved i tedrahydeafuran @diody, dicfegsur e at
45 to 55C hot water and -0.070 to -0.085MPa | evel of the reduced pressure
until t bety ditaednaie $P6 1M I3. 4@ mmolp wasi attied! the 10 undét N licewaterticoolidg 1 kg,

5.42w/w) was added therein, and the solution was concentrated agai n under
a 1 eluC afdRiAhed tRetd AoWnSVRTRIF (3.0 mL). Then, after 4-dimethylaminopyridine
(39.1 mg, 0.317 mmol) was added thereto, the solution was stirred at room
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 to obtain the title
compound (1.14 g) as a pale yellow solid.
'"H-NMR Spectrum (CDCl; ) 6 (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-terf-butyl {3-[3-(chloromethyl)isoxazol-5-

yl]pyridin-2-yl}imidodicarbonate
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conditions. After this operation was repeated further tw ce, before and
after the 4th tine addition of ethyl acetate (141 kg, 5.42ww), the

3-[3-(chl oronet hyl )i soxazol -5- yl]pyridin-2-am ne content in the solution
was checked by HPLC analysis, the 3-[3 10

(chl oronet hyl xazol -5-yl ] pyridi n-2-am ne content (23.35 kg, 111.4 nol)
in the sol ﬁhpn and the yield thereof (81.9% were cal cul ated. Then,
concentqab'o under a reduced pressure was carried out once nore with the
same corngg _antl| the 3-[3- (chloronethyl)isoxazol-5-yl]pyridin-2-am ne

cont ent to 13.0%to obtain a solution of

3-[3-(ch| or | )i soxazol -5-yl ] pyridin-2-amne in ethyl acetate. 15 Under
a nitrogen/gas stream the solution of 3-[3-(chloronethyl)isoxazol-5-
yl]pyridin-2-amne in ethyl acetate Econt aining the total anount obtained
in the previdhder atnifiogersgas sttgami j-(2ramingpyridinsBcd)isaxazebdiylimethansl 1 was
stirred, di-tert- butyl dicarbonate (53.47 kg, 245.0 nol, 2.2M M was added
t her et o(zﬂ.oarkgi, 18@.10mabl) andmy8+dinethyl-2finfidaxvlitiihane (2848 Icgnd.WWch patiomashed
thereto down with ethyl 20 acetate (2 kg). A solution of 4-dinethyl

am nopy Wa@iges asm@rohmoraa Wa%hiWe@ﬁddé@'tdlh'BML%aéto@“ﬂ’@{dWﬁrﬁﬁb Ry i dine
(0.409 kg, 3.35 nol, and ethyl acetate (8 kg)) prepared

bef 05 eh@%ﬁ sT @QQGtréﬁWa@éf e?irﬁé’” rh?{rn%fﬂp{b%f&?%{% %ﬂ@(#c etate (1

the so on was st rre at™ an erna enperatu rom to 30C
for 22 ho s or er. After c the d of the r.eac
anal yai S8 Tou? 26 | RE g Coblda KT Hip et tort B CAminenyidhis yfRaxd
thereto. The solution was 75 concentrated under a reduced pressure at 45

to 55C Wimethanol. At apintgrnal tempatature ofdram Sio255€, fhieaylahlorddes(19:40 kae

reduced pressure and liquid distillation wakened, and after checking by
GC anal ¥68< moht1.2MéMEewhs Iaddedtchtopubertherato.\/\Aﬁthrw/ﬁqupMése additioo wasas
cooled to an internal tenperature of 30C or |ower, and the solution was 5

left st finidhed, thidryl chivgide vy thofdughhewashéd down with tHeesetident [3at i on
resi due was added nethanol (111 kg, 4.74w w), which was stirred for 10

T 5 e SEBSRBOAr £ARH RS S aHnAI oA Y
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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Next, the solutions divided into two fractions were added respectively to
the 500L reactors 1 and 2, and respectively washed thereto down with

met hanol (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-tert-butyl -[3-(chl or t hyl )i soxazol -

52y T py FRRPRISY, $odhot e BapEoNE: HZAsInb e 800e to e SR teretole] R 2o
di -t ent - but yl

{3-1 3- (ORObreaetPR I ) i soxazol - 5-yl ] pyri di n-2-yl }i ni dodi car bonat e cont ai ned
was 43.71 kg (106.6 nmol, yield: 95.7%. 15 For the 500L reactor 1 the
processi ng witoshpratessingbafthe &I00l.rea¢toen was carried outas desaribed bebow.an

i nternal tenperature of from35 to 45C, water (35 kg, 1.5ww was added

dr opwi safienetining was stasedant ivaterq62 kgn2eiw) was added ehérebs!tan aduedus-
(chl oronet hyl )i soxazol -5-yl ] pyridin-2-yl}imdodi carbonate (0.010 kg) was

addeg %Bﬁfti%h%f%p%kiﬂnaiéii B s&?ﬂlﬁflgﬁrgféiﬁe%ﬂiéd) Igiﬁ%ﬁ Befiiien éﬁraﬁhfaéﬁé rring

at an internal tenperature o to 40C fo O mnutes or | onger,

2t e SENRR aedE st Ry BRERIT A R o, KRN ERedUi bifioridel or

h ' 35 1. h ded . d i h 30
i nut o 28R WaIRE G0 AKTaA 1) ks Baded Arerwise Wb et el htedks ¢ ne
reactor was cooled to an internal tenperature of from5 to 15C over 3 25
hour s oitempeggsure efifeorn Btos2i°G tocadjusta pHiaf thel lawertlayerdarfeorn &ktaa8.80e range
for 12 76 hours or longer. Solid-liquid separation was carried out with a

centri f actudl valgde:uH7.84n At this timee 35.58nkh dhthecajueows soltioheasf wi t h hydr ous
met hanol (m xed solution of nethanol (each tine 7 kg, 0.3ww and water

(eath tiapprokimiétbly 8%l 4udiuin hydMokidle waPasad1OTHES, dftehithd fflernaf rhpératiae _
separation was carried out for 30 mnutes or longer 5 to obtain a wet solid

of the {idd &Jﬁ&gﬂ%qg th%0°8% Pihe GsU;&ilﬁbnv\ﬁﬁs ?ﬂ}ré&' f9P3%0 hﬁﬁ\ﬁgg err{rb()erhatﬁ\? Xi ng

type vacuum dryer and vacuum an exfternal tenperature to

gglcef %Is%@wgﬁg/g% I(%ﬁ sltgr?&ﬁé s%iﬁ)oeg}n?gi;hq t(s]rﬁ3 thtei rtié)?t dca?lngﬁgp f?\e(p%-} 'woa% ck&')firr%ada
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 internal temperature of from 15 to
30°C for five minutes, the solution was left standing still 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

overnight, 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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The operation for the 500L reactor 2 was carried out concurrently with the
10 above, the sane operations were perfornmed to obtain the title conpound
(21.22 kg) as a pale yellow solid. Accordingly, the title conpound (42.31
kg, yield: 92.7% was obtained. 1 H NVR Spectrum (CDC13) 8

(oo 11£§é&§“3yﬁés g o0 hachr i e %@%rag%oﬂ&%%? BEtEnG ons

col um: YMC- ro C18 15 4. 6mm , D.

ST AC A 0B G AT PO 1 O RN
(v/vliw). GC Conditions: colum: DB-624 (30m O0.53ml.D., Film3 m

Agi | ent )1, ang tee sokitior Wasaeqrcentratedumger a reduced pressure at 45 to 55°C hot
5-{2-[(2, 2-di et hyl pr opoxycar bonyl ) am no] pyri di n-3- 20

yl }i sox avatér and <0.090 ¥ <0.085MPa letel@f the keddkedlgpessuréardil thextontenpf

4- et hyl en- 2- oxo- 4Hpyrido[ 2, 3-d] [ 1, 3] oxazi n- 1- carboxylic acid tert-butyl

estes (Boi(tiofl.wadagproximmately MDLChEH??aééT%é" I@_f I\Wak h@déd therdih,
met hods described in the panphlet of the In rn i onal Publication WO

o o B BBl L F@?ﬁﬁéé‘é'b%@%&%ﬁafdéﬁsgf phiwbsaae (42
hi t

2 o o B aee” g eéévaiioﬁﬁvia (speei iitneT iesBeele ARl e Wﬁ%fﬁ”

was added water, extracted with ethyl acetate and the or an| C q){rér was

washed Hmeadgitien opathyiacetate Cid 1HsHin.AWM) othedd: [drishierome h%‘)'s@ﬁ%ﬁ over

yllpyridin-2-amine content in the solution was checked by HPLC analysis, the 3-[3-

(chloromethyl)isoxazol-5-yl]pyridin-2-amine content (23.35 kg, 111.4 mol) in the
solution and the yield thereof (81.9%) were calculated. Then, concentration under 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-yl]pyridin-2-amine in ethyl acetate.

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
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-

dimethyl-2-imidazolidinone (50 kg, 2.12w/w) was added thereto. The solution was
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magnesi um sul fate and filtering, the solvent was evaporated under a reduced
pressure. The residue was suspended and washed with a 1:1 m xture of

n- hexane and ethyl acetate to obtain the title conpound (1.56 g). 10 '

H NVR Spectrum (CDCI 3) 5 (ppm):1.44(3Ht,J=6.8Hz), 1.46(9H, s)

4. 47(4H H, bs),

8. 05E 1 Fﬂ%rﬁryﬁé@hgd%&?&&@@@s@réaét@ooéjszl@ﬁgwgﬁeg*ﬁéwgﬁ%2@'}5@' 3 23]
Et hyl t b

-3yl 9{@3@%9 Gt rENE| htbBroBucad Riassuadnd gud distiiation weakened «t ur e
of ethyl 5- (2, 2-di net hyl propoxycar bonyl ) am no] pyri di n- 3-

yl }i soxaﬂdl : @lae@}@stg bytGC @nalysisgthat thegethirbagetatg candent was y10%i ther bonat e
(1.46 g, 6.69 mmol) and tetrahydrofuran (25 m-) was added

4- di met redoton wapgoolddte andfteral temiperatore by 301C oplowdreand the solatiomivash was
stirred at roomtenperature for 14 hours. To 20 the reaction m xture was

addegl Wﬂifﬁétanémbrs'#mtcﬁ@rﬂi?ﬁth Oh ité nagteday, 9o tiEondentition Tesidub WL addsd
washed with water and urated sodi umchloride water. After drying over

magnes| H{Btﬁé’ﬁélgﬁ ‘F?]ﬁadﬁ?"tg}/ 5, Witlch WS s?f?ﬂgﬂ%? 1B@ﬁmﬁt’e%p§}’ |6ﬁ§& URdSf was " educed

78 pressure an I esi 'was purifie

RO B g e S oy 1

1.46(3H t, J=6 (4H, 8Hz) 93(1 H,
H, dd( J= hlegt the ﬁgbutlogs glgﬂ(ieq.pr@g ﬁw_qfrgpgqns were aéded resspectlvely Qo the 500L

reactors 1 and 2, and respectively washed thereto down with methanol (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-tert-butyl {3-[3-(chloromethyl)isoxazol-
5-yllpyridin-2-yl}imidodicarbonate content was 19.37%, and the weight of di-tert-butyl
{3-[3-(chloromethyl)isoxazol-5-yl]pyridin-2-yl}imidodicarbonate contained was 43.71
kg (106.6 mol, yield: 95.7%).

16 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-fert-butyl {3-[3-
(chloromethyl)isoxazol-5-yl]pyridin-2-yl}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 35 to
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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5 8.64(1 H d,J=4.8Hz). [Reference Exanple 24] Di-tert-butyl
{3-[3-(hydroxynet hyl )i soxazol -5-yl ] pyridin-2- yl}imdodi carbonate OH N _
00 NNO< OO+ To a mxture of ethyl 5-{2-[bis(2,2-d

i met hyl propoxycar bonyl ) am no] pyri di n-3- 10 yl }i soxazol - 3- car boxyl ate (1.73

Lo S 2848, SEl AP Lo IOSRRIAE, 7
f h ' 0. 15

R AL SR NI eiRBPLImed Nt H%‘r@g hour s.
To the reaction mxture was added water, extracted with eth acetate and

t he or gamgtbaneh(each §meaé kga6 Budwhand water(eaghdine2vikg: 4dl4s )Jm\ﬁ&n ori de
wat er. After drying over anhydrous magnesium sulfate and filtering, the

sol vent washirgywas finishedycelttrifugal separation wasscarried olbforr3dsimihiutes\os longeed
with a mxture of n-hexane-ethyl acetate (1 : 1), suspended and stirred,

and gheipg Bbﬁﬁé%ttébllamf%é‘tlﬂé‘éoﬁi oLAd QQ@B@H{)@? fﬂaié)@eﬂéolld]w’éb Mﬂﬂeﬁﬁﬁfbt rum
(CDG 3) (ppm T 33(18M 81( 2H,

H, dd, J=4 %%F a%gﬁ%@ry?r gﬂd Qlaguﬁdergazgt’ar?e)ﬁgmal 'f%rﬂﬂerjaTgreofrémq??o

[ Ref er ence
,{\ﬁ [3-( l.?') nggp 52 }QoL}sSSrXI%%Sér to gthfr)\ thqutlg coma/andr?ZqO(fB k&rabsog %ta e ;eglloB\;s; 00 N

solid.

The operation for the 500L reactor 2 was carried out concurrently with the
above, the same operations were performed to obtain the title compound (21.22 kg)
as a pale yellow solid.

Accordingly, the title compound (42.31 kg, yield: 92.7%) was obtained.

'H-NMR Spectrum (CDCls) & (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).

HPLC conditions: column: YMC-Pack Pro C18 (5 um, 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 um, Agilent).
[Reference Example 22] Ethyl 5-{2-[(2,2-dimethylpropbxycarbonyl)amino]pyridin-3-

yl}isoxazol-3-carboxylate

NH
A K
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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O=< O- O To a mxture of di-tent-butyl

{3-[3-(hydroxynet hyl )i soxazol -5-yl ] pyridin-2- yl}imdodi carbonate (0.78 g,

2 mol), triethylamine (1.95 nL, 14 nmol) and 1, 2- di net hoxyethane (10 ni-)
was added phosphorus tribromde (0.37 nL, 4 mmol) 5 dropwi se at 0C, which

was stir tenqperature for hour,s d, t hen | 50C for
30 m nut ol sePaRa TR Reltihue (bt ahd TuRaiAtEpab Rlolqifn BEL 0 62 8 ddca

t hereto and..exE.ract d with eéﬁkg/l acetate, and the organic |ayer was washed
wi t h sathestficatiansiRreparation Banplect-3- atriethylaming ¢4.avak, 30 ryaeb aed

magnesi um sul fate and filtering, the solvent was evaporated under a reduced
10 pr esdetrahydrofurare 30imd) was asided etbyl 2¢hloro-2e¢rydedxyiinayacetateddet 9g3@phy
to obtain the title conpound (0.14 g). 1 H- NMR Spectrum (CDCI3) b

(PPM : 1nBAONAHOST ovér Ak Abur) and tHek stirkédsat room tehiderdtiite fd—14 BolrsOMo) .

8.28(1 H dd,J=2.0,8.0Hz), 8.61(1 H dd,J=2.0,4.8Hz). [Reference Exanple 26]
Synt esitige Afackioh (ixire WReATdEd Witer P¥kti4tited® with ethyi K jgt i on of
4- br omobenzyl al cohol (18 g, 94.3 rl;TPrDI) I n di met Egléseﬁtgﬁgetﬂe?:ééﬁw_) was
added p ' | I | &t Y aled > und a
it roge R Wl o gith B ad sattyed SogTHR chidrideobiel Aeh bhing B o
To this __solution s ad 2-fluoropyrjdine (12. , 123 | ) .dropw se
over 30 MAGSHN fH}?%ﬁogPdd @g%\gefh%é?lﬁgﬁto‘ﬁﬁ ﬁ&épq@f@?ug&gr@[ cgd room
tenperature for_two hours, ethyl acetate and 5% sodium chloride water were
added, RFRSSeKer Ipedesidue was suspepdgd and washastwithe 1id snixture ofjpehexaael y with
wat er and 5% sodi um chloride water, the solvent 80 was evaporated under a
r educed apdeskylracetate b bbtain thestitle compoong ¢S6 )24. 3 g) as a
10 'H-NMR Spectrum (CDCI3) & (ppm):1.44(3H,t,J=6.8Hz), 1.46(9H,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

| AP
o=<o_<o_<_
I
To a mixture of ethyl 5-{2-[(2,2-dimethylpropoxycarbonyl)amino]pyridin-3-
yl}isoxazol-3-carboxylate (1.46 g, 4.38 mmol), di-tert-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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yell ow oi ly product. H NVR Spectrum (CDC13) 8 (ppm:5.33(2H,s), 6.87-6.70(1
Hm, 6.98- 7.02(1 HmM, 7.38-7.44(2H, M, 7.55-7.60(2H,n), 7.71-7.76(1
Hnm, 8.15-8.18(1 H,n). 5 Reference Exanple 27 is the other synthesis

met hod to Reference Exanple 26. [Reference Exanple 27] Synthesis of

2t mosph e g shUUAE ke Nk urfen byiilka deltolyi FeoBaRiord8iElberangy) and

2-fluora r|d|,_ (343 53.nol) i.n_tefrahydrofur 1069 nmL) was added
a sol uti I@Feﬁg? Fs3i d ugq‘?%f] 1136?81??%%%@@ ﬁixmﬁpﬁ 2129% (;n t et r ahydr of ur an
(3208 nL) (63mn, 9.2 to 20.5C) dropwi se under a 7C cooling. After stirring
at 22C for t h-NMRSpestruam( 30 3 ppo) Uit 36 8bk s)5 964643 19=Bi8H7)bonat e
(prepared from sodium bicarbonate: 160 g and water: 3208 nlL) was added

t her et o 44 &t d=6.361z),6.9361 12,$), 7. 46(1BRd D TF4.8TN6HZ), [&R9EHd,U3ZBHA)) was
added thereto and extracted, the organic |ayer was washed wth water (800
) .5Th@.64(9Rd,0=4 8H). Wwas concentrated under a reduced pressure (to

appr oxi rrately 3200 m_? et hanol (1604 nlL) was added thereto and

the | aybrefe adﬁﬁ%ﬁ‘ﬁee?%‘ (B ORI S S 20"

pressur%}‘nsgﬁ@@a 00 m.) was further added thereto and concentrated

under a Qure to obtain a solution of the title conmpound in
hept ane (2603 gyou containing 789 g of the target product) as a brown oily
product (yi 93.2% . 1 H NWR Spectrum (CDClI 3) 8 (ppm:5.33(2H,s),

’N , 6.98- 7.02(1 Hnm, 7.38-7.44(2H, M, 7.55-7.60(2H, m,
8.15-8.18(1 H,nm. 81 [Reference Exanple 28] Synthesis of

{41 (pyri db@tgﬂéo) (y) net hyl ] phenyl } bor oni ¢ aci d
7<
To a mixture of ethyl 5-{2-[bis(2,2-dimethylpropoxycarbonyl)amino]pyridin-3-
10  yl}isoxazol-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 borohydride (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 chloride 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-tert-butyl {3-[3-(bromomethyl)isoxazol-5-yl]pyridin-2-

yllimidodicarbonate
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H HOB \ / ON Under a nitrogen atnosphere, a solution of

2-[ (4- bronmobenzyl ) oxy] pyridine (50 g, 190 nmol) in tetrahydrofuran (200
m.) was cooled to -78C and a 2.6Mn 5 butyllithium hexane solution (88 ni,
228 mmol ) was added thereto dropwi se. After stirring for 45 m nutes,
trimet hoxy bor (29.6 g, 285 mmmol ) was added thereto dropw se at the
same tenper fuxe. After 30 minutes, a saturated aqueous sol ution of

anmoni ur cﬂdde and water were added thereto for quenching, and the

sol uti oM A extracted with ethyl acetate. After the organic |ayer was
washed wi p¥ a ariécture 10 of saturated aqueous sol ution of amoni um chloride
and saturatgd sodiumchloride water and dried over anhydrous sodi um
sulfate, t sol vent was evapor at ed under a reduced pressure. To the

resi due was added acetonitrile (200 suspendi ng_ and

stirring at 7A0@ Mdumotdirfertdautyk{3da- (hwémxymetmns@tazpkéwllevedIﬁrzght at 4C.

The precipitated solid was filtered to obtain the title conmpound (11.2 Q)
as a 15 yi}imidedicarbanate (0+78IgR23psewi), dniatbﬂmi@ ('B96 polo) 14mbglp nd 11,2-
5.42(2H,s), 6.83(1 H,d,J=8.4Hz), 6.87-6.92(1 H,nm, 7.50(2H d,J=8.OH),

7. 57- 7. dthéthidxydthané. (Tﬁhﬂl‘) ﬂada&d%hos&drﬁs&ﬂir&ﬁﬁdé"(%? nRe4 gimgdige Exanpl e

29] Synthesis of 2-{[4-(5,5-d inethyl- , 2-di oxabori nan-2- 20
)b
J) PPHIRUAB 1€ o S e o g

stirred at 50°C for 30 minutes. The reaction mixture was cooled to 0°C, then water
was added thereto and extracted with ethyl acetafe, and the organic layer was
washed with saturated sodium chloride water. After drying over anhydrous
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 N
To a solution of 4-bromobenzy! alcohol (18 g, 94.3 mmol) in dimethylsulfoxide

(85 mL) was added potassium tert-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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(2603 g) were added heptane (939 nL) and tetrahydrofuran (1199 nlL), which
was cooled slowy with dry ice / ethanol bath under a nitrogen atnosphere,
while stirring. After 45 minutes, cooling was stopped and

2-[ (4-bronobenzyl ) oxy] pyridine (0.9 g0 was added thereto at an internal

t enpera - ! [ ] ol i 0. .

Appr oxi %ﬁggﬁ\@hg r%%é:rug grgg%, ef r guei@cgg{\ﬁ%gﬂ Egj{&y?%mhgéﬁ%e%ﬁzgﬁgo "ﬂido{%t ?81 ag Pos0
m., 3.29 lr’ml).vvas dded thereto dropwi se (80nmin,-67.0 to 61.4C). After
stirring® %’OBYBW@{?S'S, at the sane tenperature, triisopropoxy borane (674
g, 3.56 nol) was added thereto dropw se (3‘134m' n, -68.2 to 60.3C). At the
same t enper atiiNMR gpeetrur (GDClakd {ppmpS336)d.sy, 6.87i6. TB(1hgm),5.98- i ce wat er
bath cooling, the 10 solution was stirred overni ght (external tenperature:
0C) . On7tQZ1Hgn}, 7d38-7.4K2Hm), (75550 .60(2Hwa) 7antiFd76(hElme),B. d45-8ov8(d8l,m).he
solution was transferred to a separator vessel and was extracted into the
aquepus | ayeRefdrhcd Exainpl&Riys tie ethet syhthdSid mbthod @ ReferS el ERpR and
concentrated hydrochloric acid (approxiimtely 280 nmL.) was added thereto
dropwi segg(at an internal tenperature of 20C or lower) while stirring, to 15
adj ust tﬁ'e solution to pH 7.1. The organic |ayer was separated and washed

nder aIRERCIER EgBEll 77" SyBhehB B TR RobedadIRBling,y | ol conol (3300

m.), coecen{rated wunder a reduced pressure, isopropyl alcohol (3300 m)
was furtmoedrqt hereto and concentrated under a reduced pressure to
obtain a sofu f {4-[(pyridin-2 20 yl oxy)net hyl] phenyl } boronic acid

(646 g) in isopr | al cohol (2671 g) (yield: 94.4%. The obtained
solution was heated to 60C, which was added to a container containing

2, 2-di met hyl Uhdér pmitpegertatphosphiefe, o a3salltiom bl 4 -brdmebehzyhalsshol 60og ol ubl e
matter by suction-filtration, and then which was washed thereto down with

| sofy opgl21 bl 2-f|ﬁ§|%pm=ibine'°@43rgf BN | dmgﬁ%ﬁéwa&éﬁmoédﬂﬁmz%}ét i on was

stirred at a bath 25 tenperature of 20C and crystal preciplitation was

?2?52?2?3‘?%" %ﬁlm@ﬁgﬁ@q@%ﬁ@%@%ﬁ&%& (396 58385 mbh i letrunydfsttitay  the bath
(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  21.0to0 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 (yield: 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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the solution was stirred overnight. The precipitated crystal was filtered,

and the crystal was washed with a small anount of isopropyl alcohol cooled
to 0OC. The crystal was dried under a reduced pressure to obtain the title
compound (779 g) as a 5 white crystal (yield: 92.2%. 1 H NWR Spectrum

6 067 B3 %?‘a% S5 SroodsB I@Vévﬁﬁ%‘%@ﬁ#{hwl@hﬁiﬁ%% n

[ Ref erencg, Exanpl e 30] Synthesis of di-tert-butyl [3-(3-{4[(pyridin- 2. 10
yl oxy) met Byl ] benzyl } i soxazol -5-yl ) pyridin-2-yl]im dodi carbonate NO ak/
--<~ N M4 %@5\2{' O Under nitrogen atnosphere, to a mxture of di-tent-butyl
{3-[3- (chl | soxazol -5-yl ] pyridin-2-yl}imdodi carbonate (164 ng,
0.40 nmol ), {4- [( i di n-2-yl oxy) net hyl ] phenyl } boronic acid (138 ng, 0.60
mol ), cesium carbonate 15 (391 ng, 1.20 mmol ), copper(l) iodide (3.9 ng, 5

2205, SRS S ey BBl 0B metapeepiprione o

1.5
hgﬁr's‘”°”‘ib§a”ep$m”%t€a¥y&w?ym"&qplm?wélcpe&&“’?ﬁaéfabﬁiaiﬁ 1020 mmoi )
was added thereto and the solution was further stirred for 4.5 hours.

Af t e‘$ c buyillitgjum:hexanesselution: (8mknd28 yormobiwen addest thesetoddrapwise. viiter added

thereto, insoluble matter was filtered out, then, the filtrate was
t r ansf estire'njgtfor 45 saipatest trinyethonylbbrmw(ZQ@gr %@mmén)lwas added thegstoi c | ayer
was washed with 5% sodi um chl oride water and dried over anhydrous 84

T e e 8 eSS AR T s T
title ammonium chloride 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-dimethyl-1,3,2-dioxaborinan-2-

20 ylbenzylloxy}pyridine

To a solution of 2-[(4-bromobenzyl)oxy]pyridine (789 g, 2.99 mol) in heptane
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conpound (173 ng) as a pale yellow oily product. H NVR Spectrum (CDC13) S
(ppm:1.23(9H,s), 4.05(2H,s), 5.34(2H,s), 5 6.32(1 H's), 6.76-6.79(1 H m,
6.86-6.90(1 H M, 7.28(2H,d, J=8.0OHz), 7.38-7.43(3H mM, 7.55-7.60(1 H m,
8.15-8.18(1 H,m, 8.27(1 H,dd,J=2.0,8.OHz), 8.57(1 H, dd, J=2.0, 7. 6Hz).

Refere .
5 (o (aEBNTHIE f@?éé@ﬂsmﬁ%gw 319 eSRhygroura {1198 /P Iich YRR i ne o
10 CX(cco
[3-( 3( { &Pegyﬁ%ew% \@'ﬁyﬁww&&tmﬁnq' baty yndersa pitragenzatosphpieywhils.stirring.
yl]i m dodi carbonate (28.8 ng, 51.6 nol) was dissolved in acetonitrile (0.6
m), céfesdbrminutes gaotngiwesistopradiand 8-[(4-begoohenzyaxylpyddiee Okt o
dropwi se under an ice water cooling, which was stirred at the sane
t enper awascadded theeetb et ian idferdaltemperatlrslofy@rCc lCouling was resubdl, Iwithl . 61
mmol ) was further added thereto dropwi se and the solution was stirred at

the samgobmipaf H04CH H. OApﬁr'éﬁurﬁé‘My 3RBuA latetO¢.66M ndbuylliPilih heiader an ice

wat er cooling, to the reaction sol ution Were added 0. 5N aqueous sodi um

ydr Ox1 45\l PO miaoEA S haAes SHHEA G0 AldiSlied i AinaBD B1o bHEE) Vs

washed SOdI uth or| er an ove r ous magnesi um
o AR SimaBr b eg@@,rg ﬁt%rai%aiﬁ’e, “ﬁg@vagqr;eagggq%ag&ys SR et rum

( CDC13) % ppm : 40782H s), 5.37(2H,s), 5.42 Hbrs) 6.25(1 H,s), 6.71(1
H, dd, J=3.36 mobiwas ad %@(mremdmpsnm 4ngngH862 to 69.32C)y At Hie same
7.30(2H, d, J=7. 6Hz), 7.44(2H. d, J=7.6Hz), 7.56-7.61(1 H. M. 7. 70(1
H, dd, J :Zemperaauﬂp) afteestimiog fot @5,hMS,(Isvdtc‘$lim to an ice-wated bath-codlingRédesr ence
Exanples 32 to 33 are other synthesis nethods to Reference Exanples 30 to
31.10 solution was stirred overnight (external temperature: 0°C). On the next day, water
(6600 mL) was added thereto dropwise, the solution was transferred to a separator
vessel and was extracted into the aqueous layer (pH: 11.2). Ethyl acetate (4800 mL)
was added thereto and concentrated hydrochloric acid (approximately 280 mL) was
added thereto dropwise (at an internal temperature of 20°C or lower) while stirring, to
15 adjust the solution to pH: 7.1. The organic layer was separated and washed with 5%
sodium chloride water (approximately 900 g) and then concentrated under a reduced
pressure. To the residue was added isopropyl alcohol (3300 mL), concentrated
under a reduced pressure, isopropyl alcohol (3300 mL) was further added thereto
and concentrated under a reduced pressure to obtain a solution of {4-[(pyridin-2-
20 yloxy)methyl]phenyl}boronic 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 insoluble
matter by suction-filtration, and then which was washed thereto down with isopropy!

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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5 [Reference Exanple 32] Synthesis of di-tert-butyl [3-(3-{4[(pyridin-2-
yl oxy) met hyl ] benzyl }i soxazol - 5-yl ) pyridin-2-yl]imdodi carbonate \ ~N O N
N4 O O The operation of the first batch was carried out as descri bed
bel ow. Under a nitrogen gas stream after di-tent-buty

ko L 20! SEhRERITEHEY 28 8T ARKT TR il i temBeiaih "\};{Qg‘ée&aor Bpg! §nf20- 80
heny! ot SOUUBH wae rISRURIATIAG]. The pEeciRtated Seietaionas BeTath B39 Whot assi um

carbonate (9.11 kg 65.91 nol, 1.30M M were added to a 500L reactor 2
whi ch we:systahwas)yeahedj wéthia small amgunt of isepropyl @lcohobcoaled 46 0FGe Theact or was
nitrogen-substituted 15 again, N, N-dinmethyl formam de (147 kg, 7.08ww was
added t loeystalowasdried undeng rammedsplesswé.to'ﬁlmin thé title compouad(i77g grtasan
internal tenperature of from 15 to 25C and a |evel of the reduced pressure

of -§. Ogm}@q;rpgtag(rmaegz bog). three to five mnutes naintenance, the reduced
pressure was released with nltrogen Thi s operatlon was repeat ed five

times to dega of 20
pal | adi um agef{ a'tRIe I N ﬁef\lljﬁ'n%e'ﬁ% f@gﬁﬁéﬁ g‘t@ﬁ%}d Soﬁgﬁ?‘%hg k%lg’;g?adl um
acetate K 4 d | mam de
(o 8" ko & ST BT orEaHR BT %feﬂaﬁmma@iﬁg R Al TN R
added thereto, and 86 washed thereto down with the set aside degassed
N, N- di mBtH(MHEM)-nmami de. Next, after stirring for 10 ninutes, inmediately
degassed water (10.4 kg, 0.5vv/vv) was added thereto dropw se at an internal
t enper a{Refererce Exampie 3Q] Sgathesisdoftdidert-dpityl §3-(d{4[@pyridink@ei ng t he pressure
fe 4

to -0.087MPa | evel of the reduced pressure and 5 rel easing the reduced

pr e$6 ur gloxyirhethyllbegalise@zobsgdpeadinta-glintidodisarbbhatecaf ter, hot water at
approxi mately 60C was circul ated quickly to adjust the internal

Under nitrogen atmosphere, to a mixture of di-terf-butyl {3-[3-
(chloromethyl)isoxazol-5-yl]pyridin-2-yl}imidodicarbonate (164 mg, 0.40 mmol), {4-
[(pyridin-2-yloxy)methyl]phenyl}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 (l1) -
dichloromethane complex (16.4 mg, 5 mol%) ,which was stirred at 80°C for 1.5 hours.
{4-[(Pyridin-2-yloxy)methyl]phenyl}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

84




tenperature to from55 to 65C and the solution was stirred for three hours
fromthe start of the heating. After the end of the reaction was confirned
by HPLC anal ysis, toluene (90 kg, 4.34ww was added thereto at an

i nternal tenperature of fromO to 10 25C and water (156 kg, 7.5w w) was

added t ft stirring
at an i Eﬁéﬁ% %%%&t@é 88'§§ nf@%%eﬁﬁ%@%wa%é?%fc‘r%dré}?ggu%t h-@{esol ution
was | eft standing stil] fo utes or er sandl d the | ower
e CwdeSEP aRpaifiectty s Gefalimaeomataapty t¢ ABaEie B was © added
water (104 kg, 5 0w w), which was stirred at an internal tenperature of
from 15 COPRAINGOE7Bang) as/8 palevellow ofiyiprodust.t st andi ng still overnight, and
only the I ower layer containing no insoluble matter was elim nated. The
upper |ayer diiNMR Spastrum €OBCl3 ) Soppan) . 2B(9H)s) MIB(BHS)! 534 (eysy, filtered
with Celite 503 RV (2 8 kg, 0.135w w) under pressure by a filtration

devi ge, &B21H)S), eem:sqrg(ﬂmiln)t lBe86-6!90( At irR)) 7028(2FEd vwmomﬁwv 3%%%;

tol uene (18.0 kg, 0.867W w, a portion was set aside for flushing and 20

t hor ough,g\? 03‘17 Sl'tse@ her’ei é%y@nt}gd&gﬁzﬁ% vvere returned to the

500L reac V|ously set aside

t ol uene. ent| ter t he internal terrperature was adjusted to 15
to 30C, q%ﬁl‘lgﬁ&ﬂp—g# 795@ left standing still for 30 minutes or |onger, and
the lo | ayer was elimnated. After the stirring speed was usted to
appr oxi ?Eqr9n%ﬁixﬁm%%] 9= @eﬁér%w@l(%yjozmﬁ@yl)vbemxﬁwom ddfed thereto
dropwi se over one hour or longer at an internal 87 tenperature of from 15
to 30C, pyndinsdiylamioe was stirred at the sane tenperature range for two

hours or longer. Then, after thiocyanuric acid (0.90 kg, 5.08 nmol, 0.1 MM
was added t her wi%\h(\r«j}vi ded fractions over 30 mnutes or |onger at an
{r

internal te m 15 to 30C, the solution was stirred at the
same 5t gtlure range Tor one hour or |onger. Once nore, thiocyanuric
acid (0.bQlkg, 5.08 nmol, 0.1 MM was added thereinto with divided
frad0i onsNov¥r 30 minutes or longer at an internal tenperature of from 15
to 30C and the solution was stirred

Di-tert-butyl [3-(3-{4[(pyridin-2-yloxy)methyl]benzyl}isoxazol-5-yl)pyridin-2-

yllimidodicarbonate (28.8 mg, 51.6 umol) was dissolved in acetonitrile (0.6 mL),
concentrated hydrochloric acid (60 pL, 690 umol) was added thereto dropwise under
an ice water cooling, which was stirred at the same temperature for one hour.

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 aqueous 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 (CDCl; ) 6 (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),
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overnight at the sane tenperature range. After overnight stirring, the
solution in the reactor was filtered with activated carbon by a filtration
devi ce which was prepared 10 beforehand, and the reactor and the filtration
devi ce were washed thoroughly with a m xed solution of n-heptane-toluene

(e sphtiohe8 87 GHAePIGROALAD, ki 0dh 7 IR, Pl od 02511 808!
ATLer 2] B IANELE) A o RN, 0, 10, ol 0,2 therel nto once

amount of Celite 503 RV, activated carbon (Seisei Shirasagi) and m xed

sol ution of MRefaegncerexaroplesd2 toddarsbothensynthesismaethodado €epceer e added
to the 500L reactor 1, which was concentrated under a reduced pressure and
hot wat dixamplesl38tto@1.at 40 to 70C until the content sol ution was
approximately 100L visually. And, the residue was left standing still

undeg a[RbféréQ@é‘E&hﬁ‘Ib‘f@BQL%yﬂﬂ%sﬁ’é oPdi-feRLSUtAG3-(BRUTBYAdiHLE of 20 30C or

| ower until activated carbon filtration of the second batch was fi ni shed.

As a segmgg, SAL » ' ve was carried out.
The fiItratgmgﬁgmagégggé%gﬁPﬁg%ég%®§Epgipgﬁa§gk§ﬂgﬁg@% to the 500L reactor
1 to be pooled wtih the residue of the first batch, and concentration
under a reducegd % Qﬁéigas started. Under hot water circulation at 60 to
¢ Wi s | at e out f |l ow had weakened, toluene (144 kg) was
of then, again, under hot 88 water circulation at 60 to 70C,
concent r af# o nder a reduced pressure was carried out until distillate
outflom/weaKenedg—ﬁu this point, the residue was anal yzed and the tol uene
/| target prgduct ratio (0.167 w/ w) was calculated fromthe di-tert-butyl
[3-(3- {4 (Ddyridin-2-yl oxy)nethyl]benzyl}isoxazol-5-yl)pyridin-2-yl]imdo
di carbonate content 5 and the toluene content in the concentration

residue. - Tol Uaatodetdtibnh ok the 13 FARAIWMY Etribfl it a8!déRRAbed bale! UREEHC! |

ratio o:‘ 0.700 w/ w }Nas ad ereto],c e solution vvaslstlrre an
2"t of oM SHERR B, phbER Y Rhi R SR bR 2 ° "

10  yl}limidodicarbonate (20.80 kg, 50.75 mol), 2-{[4-(5,5-dimethyl-1,3,2-dioxaborinan-2-

added t hpr

yl)benzylloxy}pyridine (19.61 kg, 66.00 mol, 1.30M/M), (oxydi-2,1-
phenylene)bis(diphenylphosphine) (1.367 kg, 2.54 mol, 0.05M/M), potassium
carbonate (9.11 kg, 65.91 mol, 1.30M/M) were added to a 500L reactor 2 which was
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
level 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,

0.5wiw, a portion of which was set aside for thorough wash)) was added thereto, and
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target product; yield: 74.79% . 10 HPLC conditions: colum: CAPCELL PAK C18
M3l (5 m 150 x 4.6ml .D., SH SEIDO, nobile phase: acetonitrile / water
/ trifluoroacetic acid = 180 / 820/ 1 to 900/100/1 (v/v/v). [Reference
Exanpl e 33] 3-(3-(4-Pyridin-2-yloxynethyl)-benzyl)-i soxazol 5-yl) -

3 (5 { AfasbieRh B donen Wb e 76} {%@%béﬁ?ﬁ%ﬁﬁﬁﬁﬂrﬁe@ reEi0e 5 1 i do
g, 4. 2 e 'ﬁﬁﬁaﬁlr@b%ﬁ%‘% REGialey degpardivale D4 Ko SYWOWESC i oh
was stirred at an internal tenperature of from 20 22 to 32C for 19 to 20

hours. Audded theretedopyise labandnternal temperatore ofifrard 20/tor30°C, aaddhgsi s, the
i nternal tenperature was cooled to -5 to 10C and the content solution was

di vi ded dperatidnef redacingdhe peessurel tec).087MPa [808lLof ke eéducedlpressuré and
respectively. For the 500L reactor 1, post-processing was carried out as

deschi begleasingthe ré@udédiﬁrres%l*é Wltlﬁ‘ﬁltrd@n%aé fepedied ihr@é‘ﬂn’{@s V"Pﬁer?gﬁéﬁ

thereto dropwse at an internal tenperature of from-51t u6t684w/ )
tert-bu g 7 e 2 g, W
wer e adtcliqélcti %réetf%db X X'é%}?lﬁtslgr%é’? a§ é’%@%tg?[ﬁ@c@&?@&s?@% ateg'%% CT]tle .

sol ution_was ern te erature of from15to 25 or

five m r'i%’PBSFa%P@f‘P E‘Prﬁr{’(ﬁatﬁgé%h "l"?‘ﬂ tion was stirgd forthiee hodrssispmithee t he
| ower The | ower |ayer was returned to the reactor,

tert- but%/% {he haatipg. (Psf?rzthﬁgndcpmer%ctloarV@ﬁcwpmdebx HELE analysis 684w w)
wer e added thereto again at an internal tenperature of fromO to 25C, the

sol ut i otoluare €90 kg et 3dw/w)hwas added itheretpat an internal terhpenaturd afdrod G tbor fi ve
m nutes, then, left standing still for 30 mnutes or |onger, and 10 the

|r g:ﬁ?olr 2peC amiswalep158 Rg, 26AIW) wabaddedenerely Bfopiise bEIHY &fiflet © the

temperature range. Then, after stirring at an internal temperature of from 15 to 30°C
for 30 minutes, the solution was left standing still for 30 minutes or longer standing,
and the lower layer was eliminated. To the upper layer inside of the reactor was
added water (104 kg, 5.0w/w), which was stirred at an internal temperature of from

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 filtration device were pour-
washed with toluene (18.0 kg, 0.867w/w, a portion was set aside for flushing and

20 thorough washing). The obtained filtrate and washés were returned to the 500L
reactor 2 and washed thereto down with the previously set aside toluene.
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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and, first, an aqueous solution of 48% sodi um hydroxide (116 kg; 1392.0
nol, 18.35M M as sodi um hydroxi de) was added dropw se at an internal
tenperature of fromO to 25C. Next, at the sane tenperature range, ethyl
acetate (96 kg, 2.26ww) was added thereto and an aqueous sol ution of 48%

sodi um ' ' .. 3. 24M sodi hydr oxi de) was
addlag tﬁéﬁ{g%gé.tgfeoéﬁﬁ%% *ﬂ? ﬁ&ﬁ#ﬁ%%?mﬁﬁg%q%éw I\é é@% %@ﬁ%&'ﬁ??ﬁa@rﬁa%ge, an
oo BSed  eho 3 adR ik ghe ol sk Bod Ko a0 57l
as sodi um hydroxi de) and water (64 kg, 1.5w/w)) was added thereto dropw se
unti | a%i‘-lv%vl)méa rtheegjnto dividegl. foactions ®veo 30 (naiputes ondanger: atrh 20

8.58) (0.75 kg used). Thereafter, the solution was stirred for one hour or

| onger dnteamal temperatate ofcfingrarts tor 30°¢, the eouBion was3iicrethat thefdansd andi ng
still overnight, then, the pH of the |ower |ayer was checked again (actual

val ug: pémperRlirefithgeltor bﬁ%bul’QVanWﬁSOr@bimﬁl@ﬁrﬂgcya%rfc%id‘%g? kg2 er

remaining in the reactor was ad an aqueous solution of app tely 5%

ded
sodi um Iy ‘W"&da i k) Fcar , 63.09
nol ) an? ggﬁegr?r?tignf g, 2%ﬁ?ngmwﬂ‘@%@s@?ﬁﬁﬁﬁ?%@ﬁ ﬁ?ernal
tenmperature of from 20 to 30C for_one r,or.longer and then |eft
st andi nd®4§n 3t apdp{%ﬁalﬁﬁmﬂe& Ut °f§ﬂ'@e{§F°A?(§)& af‘a QE%F'OPMrStUﬁ%. 60) was
elimnated, . to the upper |ayer was added water (106 kg, 2.5w w), which was
sti rred Yemight aktbe same temprratirgrangs. Aftehpyernight stiwinge theyselutionin the
| onger, then, left standing still for 30 5 mnutes or |onger, and the | ower
| ayer (perctoryvasditecsd withactivatadaianborrby atfliteatidrodevieaethich was ipheparede
post - processing was carried out concurrently wth the 500L reactor 1. The

contiént befdrehand, arid tHeeradtdr andahe diltrationede Viderwete wasHed thdrbaghi) WitH gact or
2 and concentrated under a reduced pressure under hot water crrcul ation at

Re SondBBRsHAAEh Y gn R BAL R ISBFPMLERIER Wb e 20,
acet at e t5|38nk 983 kg§ Wollon of which was set aside for wetting the activated carbon
(Seisei Shirasagi)). After adding thiocyanuric acid (1.80 kg, 10.16 mol, 0.2M/M)
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
pressure was started. Under hot water circulation at 60 to 70°C, when the distillate
25 outflow had weakened,’toluene (144 kg) was added thereto, then, again, under hot
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which was stirred for five mnutes, then, concentrated under a reduced
pressure under hot water circulation at 55 to 65C until a |level of the
reduced pressure of - 0.092MPa or greater and alnost no distillate outflow
was observed. At this point, as 15 precipitation of crystal was observed,

comi et 90 BB ACR Y ‘f%ceo%csphé{@n Updy atefioed presfpwasatEt, (o -

kg) were fur t he i t adj ust dt05 to
5oL, " LpblS E'&b'%g? Oty wealianed, A e bt o deaunadss the
n- hept ane (33.5 ,  0.79wW w) was added thereto over 30 m nut es or | onger

at an i telenal targﬁbpmt eatisf (02167 wdiw)asas calsslated from therdidert-butyl [3-(3-
3-(3-(4-pyridin-2-yloxynet hyl)-benzyl)-isoxazol -5-yl)- pyridin-2-ylam ne
(0. 011 K4l(pynidin-Ghylory)niethgljberzylisorazalss i) pyridin-Leyllimidodithddnatelesstenbed i n
the panphlet of the International Publication WO 08/136279,

Spechf i eadi thaolubia@htent th@éorﬂ,@ﬁ%ubﬁ?éﬁaﬁe atroménbrmgremk%t enperature of
from45 to 50C and precipitation of crystal was observed e sol ution was

d R R
o hopt ane"ﬁéﬁsaaﬁa&‘@%qgﬁ@ﬁe’r@@%‘ﬁam%q% P SRR Has AR R g
t t f.f 45 t 55C, .th t
oot o 1h BORoR SECAAISY 64N INEAE) Empalie of T SEAE o SRR 7,

at the sane tenperature range for five hours or Ion? After the content
sol ut | or?r\}\%flge!ggﬁpﬁln argluene selution ef ttleceoropeund (containiag #2.3¢ fgoithe zat i on

5 of the target product was 94% the suspension was filtered under
pr essur dargehpragugttyieldnés.7fgur - washed in the order with mixed sol ution of
et hanol - et hyl acetate-n- heptane (m xed sol ution of ethanol (3.60 kg,

0. 086w w) , etHBILC 2oAditibAS: (&laﬁnkaAP@QéBBMwMGn(b?m 208D % 4% e,
m

0. 444w w)), and m xed sol uti on of ethanol -n- heptane xed sol utlon of

t hanol Q
obt ai 1 5%8?2%@98%? Y. eefoririep e@é%né %& e fgdl sllghtly

yeI | ow Sit ned wet crude crystal of
3-(3- (4%0?r/| |0n/- w;/l\gzyﬁet hyl ) - benzyl ) -

[Reference Example 33] 3-(3-(4-Pyridin-2-yloxymethyl)-benzyl)-isoxazol-5-yl)-

pyridin-2-ylamine

(o} N

~ A
D
N7 N,

To a toluene solution of di-tert-butyl [3-(3-{4[(pyridin-2-

15

yloxy)methyl]benzyl}isoxazol-5-yl)pyridin-2-yl]imido 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 22to 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 to 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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| soxazol -5-yl)-pyridin-2-ylam ne (36.52 kg) and ethanol (57.9 kg, 2.37w w)
were added sequentially to a 500L di ssolution can, which was
nitrogen-substituted 15 beforehand, and heated to an internal tenperature
of from70 to 75C to dissolve the crystal. Wile maintaining the

t enper at .hi.s i t|on ansferred. th

(i1 er ifider Wﬂ@?ﬁ’# Kt 298 e e hdmg%% a{ oftedarand  sus
filter were washed thoughtly with ethanol (19.3 k whi ch was kept
heat o JoMBRTRNISPHETY Si20sCufulther, (@b imatbuiifiesd3] ka0 TAWMIENG  af ¢
was 20 adLusted to an |nternal tenperature of from55 to 60C, and it was
conf i r megheptanet(B8.0 ka|0.684mwW) weréadded theretoat anomrtegmicbempefmumeeﬁfrmn

when the internal tenperature was cooled slowy to 48 to 51 C, crystal
preci pi ttoe26°CAf Thee sbietibh wWasogtitret! Aca interinal Rimgératu @810 fdmyiN 8 teR5PC s 55 to

60C to dissolve the crystal, imediately the internal terrperat ure was
cool gd tfﬂe‘lﬁmhtbélef?st%ﬂ@mﬁétﬁl f6ﬂ39¥1'ilhﬂte‘% &IMH@%‘M@%&&\A te4Re lower layer.
benzyl ) -isoxazol -5-yl)-pyri di n-2-ylam ne kg) , can

fﬁgégﬁzlﬁﬁeﬁ'aw%% (B s BB e TR LB RGN f%ﬂ\ﬂ%hé*‘%ﬁﬁ@%f&gﬂxga

Vi sual | gD %eaﬁﬁad‘ks Z%ém St addest Peesto soabaf o HESw@ pensi on vas
stirred at an |nternal erature of from43 to 47C for 5 one hour to one
hour andem@eratHia efsfrorarﬂjtq °G,the salttion avascstirred at amintemal tamperatureta 10C
over four hours or longer. At this point, after a precipitated crystal was

sanpl ed feomd 16He 25°CSorfivé minutebetheaf leftestandingistilifor 3 miruted @nlorg@r, arsd t he
reference sanple, the suspension was stirred overni ght at the sane

t enmer atthe foweérlager Whis separate hgdiny  THf IbWérHy%r WasSletirnba tothvé fedctarf | 1 med
to be identical to the reference 10 sanple, the crystal was solid-liquid

pour - vaaoiat, fn 88060s 86ch b 451 sqilahhydrBEe (178’ BIES T Y hanol to
ol aced qﬁ%hﬁ%?s%ﬁ%ﬂ@ﬁeﬁ%@%ﬁ?%§F°a+“%§%.%ﬁaﬁiﬁtegn%?'é%u@‘é‘%wﬁy sure at
an 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  246.0 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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external tenperature of from20 to 30C for 6 hours or |onger and an )

external 15 tenperature of from 35 to 45C for 12 hours or longer to obtain
the title conmpound (23.52 kg, 65.63 nol, yield: 86.8% as a pale yellow

crystal. 1 H NVWR Spectrum (CDC13 )8(ppm:4.07(2H,s), 5.37(2H,5s),

. . 2 6.7 J=5.27.6 6. 80 H, d,J=8. 4Hz),
S onafiiaals by iid S0 S vt ) bkl
20 8.14(1 H dd, J=2.0,4.8Hz), 8.16-8.19(1

Hm, 7.70(1 Hdd,J=2.0,7.6H 16

H, nrr)) . Hﬁﬁéfgqjﬁaa&#'ﬁ Ym0 "Efaﬂtaﬁﬁ?r langeceAftepthe loweriayer (pH8H0) Was slimingted,. D. |
SHI SEI DO), nobil e phase: acetonitrile / water / trifluoroacetic acid = 180
/ 820 / to the uppenlayeowas@ddedwyatep §106kgyR.8wiw), which was stirred at an internal

2- Am no- 1- ( (phosphonoxy) met hyl )-3-(3-((4-((2- 93 o

pyri di nytemperatardpf frome20/to 380 §drone ARG aeMgEr) then! ieH staHaing@tilfordl G H

0 -P0O O To a mxture of phosphoric acid di-tert-butyl ester chl oronethyl

esteg (Immutes oﬁloﬁg%rﬁthé‘?@hﬁﬂigggﬂ(ﬂﬁQf?@a%linﬁnﬁe&%b}n. and

tetrahydrofuran (1 was

(10 g 56 "rarané SDETKARERY) et phalsPRtakingvede cameh ik Sobeddly™®
overnight..at r t epperature. The reaction m xture was cooled to 0C, and
trifluor HE&\%%‘S)@CT%C f7'- m.) was added thereto dropwi se at the same

tenperature. The reaction mxture was allowed to roomtenperature and
stirred for 3deseniesksolgtien ptihetdQ. reactarilowasdransferieshtodhe 580k deactder a

reduced pressure, and the residue was perfornmed gel filtration (CHP20P,
M t subi shanKaeer¢gntrateéd uadena rédueedpresame trdsT hot Waaeotilculdtion &t 55wt wWas
concentrated under a reduced pressure, the residue was then purified in an
ODS10  65°C until the content solution was approximately 100L. Next, to the concentration
residue were added ethanol (42 kg, 1.0w/w) and ethyl acetate (96 kg, 2.26w/w),
which was stirred for five minutes, then, concentrated under a reduced pressure
under hot water circulation at 55 to 65°C until a level of the reduced pressure of -
0.092MPa or greater and almost no distillate outflow was observed. At this point, as
15 precipitation of crystal was observed, ethyl acetate was added littie by little 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 thereto over 30 minutes or Ionger 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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colum (water : acetonitrile : trifluoroacetic acid = 1000: 10 : 1, then
1000 : 200: 1.2, then 1000: 250: 1.25, and then 1500 : 500 : 2). The

el uent was concentrated under 15 a reduced pressure, small anounts of

met hanol and ether were added to the residue, and the precipitated solids

i ' ' i th f air for.2.5
hour s atvEddes Pt e the ARG 180G Aarthrsiphltebieiste Hk/ﬁ%bé@H % um
. DR0.=1: 1) S . 4.08 (2H, s), 5.33 (2H, s), 5.75 (2H, d,
(:C?goazﬁﬁ% the ioﬁnal?temp(eﬁgt?r%ms@p,feobwi;oz.1 QW esq(ar, fony %vrss@r nggér, @ndj =
94 8.0 Hz), 7.41 (2H, d, J = 8.0 Hz), 7.69-7.74 (11-1, n), 8.15-8.18 (11-1,
n, 8.2&he salution was stisred at the sane femperats rangefordive hours or fongers Aftey .
Exanpl e 2: 2- Ami no- 1- ((phosphonoxy) net hyl)-3-(3-((4-((2-

pyri di nyhezgntent Sylljioh evasl samploy landSt was confilnyéd that thel rate whcaystatiization f orm
(type 1) 5 2-Am no-1-((phosphonoxy)nmethyl)-3-(3-((4-((2

pyr i 8i ny¥ the/tangét prodaenas DAY e Sa én%ﬁb?ﬂ%ﬁb)ﬁlltéli'é&’tﬂﬁd’érrﬂrégé&apﬂ@ vas

suspended in dinmethylsul foxide at 80C, then, while stirring, water and

2o ut o tal WAk i HelbrHEEWRR b SohfiBH 3t %&fgégfoa-.i@? %ae%%ﬁng s
fil. ' i titl .

Spect r ufcpREdmked sofiphyar el (R84, bisBsaMBBlEN acetdes W kikai Soo. o1

6.84-6.87@811-1,n), 6.97-7.20 (12H,|r3 6.98 (11-1,s), 7.35 (2H d,J=8.4Hz),

7. 42 ( 20,Q88y) apd)n-heptgoe 1881 kg, .444w/w)L mnd. mixed splutian of ethamol-i-1

H, dd, J=1.6, 7. 2Hz), 8.33-8.37 (1 H n). 15 Exanple 3:

2- Ami noheptanenoixed solutipnef efhanaB (1.25 kg40(17Aw/w) and n-heptane (18.81 kg,
pyri di nyl oxy) nmet hyl ) phenyl ) met hyl ) - 5-i soxazol yl ) - pyri di ni um anhydrous form

(type 2D.44kw/w)nfoxdbtain ivepbarieherystal atiheé tille doapolnd (36. 53 kg) as blsigRiEt hy!
ester (541 ny, )2. 1 mmol ) and tetrahydrofuran (dzg'brrL), ?—(3-(§X(pyrig?[rlf2-yl
met hoxy»eWéys}aL i soxazol -5-yl)-pyridin-2-ylam ne described in Reference
Exanpl e”1 (300ng,

The obtained wet crude crystal of 3-(3-(4-pyridin-2-yloxymethyl)-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 to 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 to 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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20 0. 84mmol ) and sodium i odide (251 ng, 1.7mml) were added at 4C, which
was stirred at 4C for 66 hours. To the reaction m xture, under ice

cool ing, an aqueous solution of 2N hydrochloric acid (10nL) was added,
which was stirred at room tenperature for 3.5 hours. To the reaction

m xture dded, et h cetate 0 and t (,10nL a S then

ext ract @\ggg% qwgdnélh‘)a?é{’esﬁﬂgé‘i%%aﬁ%ﬁ?hl\é?ﬂﬁ{heﬂgpeéﬁé@%ag?j(“%ﬁitjo’\/vas
added to the aqueous |ayer, and then, 1 N aqueous sodium 95 hydroxi de was
added uMV§108{136278, Sneciiicgtions£xamele 1% nascadded immediately. dhenaafterd. The
aqueous | ayer was separated, ethyl acetate (1 Onl) was added to the aqueous
| ayer, @mecipitation af diystqlwas sonfimedrvisudilyai are intemahtiohepleraturel of fropH46ftot he
aqueous | ayer reached 2.5, which was extracted. The aqueous | ayer was

separ at §@°Cetheyduspensiohavas stirréd bl anafte il RShperative GFFHRIAUS tbayreC. fopnd
then, 1 N aqueous sodi um hydroxide was added until a pH of the aqueous

| ayes r%ﬁ@h%r?%gg?ih‘b'ﬁr‘éﬁa %gﬁg%ﬁ%nd tﬁggnt@gtﬁg?ﬁph?éfﬁfe was cﬁﬁ%ﬂrtﬁt@d’ 1N

aqueous sodi um oxi de was a unti e aqueous | ayer reached

o ci pi 1900 LS four Rofts FRrapL ALfu SR A ahreriphaRd AP BLeS vt o1 at

pH=4 (2nL nd e | acetate (2nl) to obtain the title conpound (68ny,

179 . 1%@%@@%%%&%@)%@%%@&@ tore Wenticaldg the refefence 73
(2H,d, J=9. 2Hz), 6.84-6.87 (1 H n), 6.97-7.04 (3H ), 7.35 (2H,d,J=8. 1 Hz),
7.42  ( samplethe suspension wasatimed avernight asthessagne eroperatunp, ragges Qi

H,dd, J=1.5,7.5Hz), 8.34- 15 8.36 (1 H, n). Exanple 4:

2- Ami notHe (éxtrdzsp aftepthe) crgstay formdwas cohfirtddto be identical to the reference

pyri di nyl oxy) nmet hyl ) phenyl ) met hyl ) - 5-i soxazol yl ) - pyri di ni um anhydrous form
(typ® 3kample,the clstél was solid-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 title compound
(23.52 kg, 65.63 mol, yield: 86.8%) as a pale yellow crystal.

"H-NMR Spectrum (CDCl, )8(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 pm, 150 x 4.6mmi.D.,
SHISEIDO), mobile phase: acetonitrile / water / trifluoroacetic acid = 180/ 820/ 1 to
900/100/1 (v/v/v).

25 Example 1: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
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NHZ HO P-0 O To a m xture of chloronmethyl di-tert-butyl phosphate (6.73 g,
26 mmol) and 20 tetrahydrofuran (22 nlL), sodiumiodide (6.03 g, 40 mmol)
and cupper powder (127 ng, 2 mml) were added, which was stirred at room
tenperature. After 5 hours, 3 96

(3 (4 Byl e TR e A R ey Rt aigh) 5y o m2oytamine

sodi um hydroxide (22 m-) were added thereto, followed by stirring at room
tenperature. After 23 hours 'xture of chl oronet hyl

di -tert-butyl phosphate (3763 umiodide 5 (3.25 g, 21.5
nmmol ), cupper powder (6& ng, 5 nd tytrahydrofuran (12 nlL),

whi ch was prepared ag ~
at roomtenpera ) Af}Nér 20 hours, the eaction mxture was filtered to
renove the ip SY Mtter, andthe organic layer was separated. To the
resulting orggnic Jayer, 5N hydrochloric acid (22 nL) was added dropw se
with an ice- oy’ ng bath, 10 followed by stirring at room

t enper at ur e. /@Ner 2N 2hours, ethyl acetate (35 m-) was added to the
reaction m th:r/é, and 5N aqueous sodi um hydroxi de was added dropwi se with

an i ce-water gooling bath so as to adjust a pHto be from10.5 to 11.0.

The aqueous |kayergwas separated, followed by washing with ethyl acetate (35
m.), amDthdS&hE procedure was repeated twice. To the resulting aqueous

| ayer, 15 aciﬁ)omtrlle (70 mM-) was added, followed by stirring at room

t enperat ure r one hour, so as to renobve the insoluble matters by
filtration. o . 'ueous lbi}ﬁ/er was sepajated,  acetonitrile

L dod £ hor et GO R0 Si-es6 Dy GSLar SDIOmAINYH SEBdd £r6.

cooling bath. Then, the solution was stored in a refrigerator over night.
Next dayp,6 traol)n sedivnh dodidet 426 mgs 2.8 nmmal), Bnd tetrahydrefaram¢10 ol)y @#a@sl ti ng
aqueous 20 | ayer, 5N hydrochloric acid was added dropwi se, so as to adjust
a pHbt o added. 3-(3-M-(pyridin-2aytoxyrhethiyl) snzgl)d§oxazol-5-yl)-pyridin-2-ylamine (1.0 g,
2- Am no- 1- ( (phosphonoxy) met hyl ) - 3-(3- ((4-((2-
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 (CDsOD : D0 = 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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pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) - pyri di ni um was added into
the solution, followed by stirring at roomtenperature over night. After
18 hours, the precipitated solid was filtrated, foll owed by washing with
water (8 nL), water 25 acetonitrile (1:1, 8 nL), and acetnitrile (8 m-) in

so ?d"g %?@5'285‘?33r(%%&i’@%é-&@#)ﬁ?ﬁ‘%?-? 2(71rﬁév%§%ﬁﬁ?%ﬂgﬁﬁgﬂfélﬁfi@ﬁggﬁsg

: [ ' 3 67.7 nL
Qi rring B2 GonHELH MV eirbr T2 BSRs. ATter it was confirmed that
the insoluble matters was not observed, acetonitrile (13.5 nL) was 5 added

t her et o Exampilé 2on2#mbm- h{(phosphenaxy)methyl)ed-¢pfds€2+ esul ted i n gr adual
formation of the crystal. After adjusting a pHto be 3.5, the stirring was

carr i ed pyridingloxy)retimyt) phereyl mbethel)-Svisoxazdiyl)-pyfidiaiun anhgdirotis fome (type 1)
precipitated crystal was filtrated, then washed with water-acetonitrile

(1:15 14 nl) Q_Rﬁ\ﬁ{d)mi(g{ﬁ ,SﬁhﬁlgéXﬁHeltﬁﬂ)-Bllﬁﬁ(@S@?V and dried under a

reduced pressure to obtain the title conpoun 2.98 g) as a pale- 10 yell ow

crystal - ' 0.8, , 5.73
(2 o 2 YT I EREE AEATh G 5- BolB R np iy D har wpS ubhde )
F dd, a- gimetBrisgnide af ad G dnn. Wil Stitisociualinancadelic add were adséd to

2- Ami no- 1- (( phosphonoxy) net hyIT) -3-(3-((4-((2-

pyri di n{4rB:the setutipnytiansparenietlingn) the: salulien was retusyed to rqomiemperatweTo a
m xture of phosphoric acid di-tert-butyl ester chloronethyl ester (43ny,
0. 17mmoland dnel peacipitated Stlidivas rae¢iered-bydittratibrmto2etytain the title compound

met hoxy) - benzyl ) -i soxazol -5-yl)- pyridin-2-ylam ne descri bed in Reference
Exatpl e (15rhgQnmy, 0. 084mmmol ) and sodi um 20 iodide (25nmy, 0.17mmmol) were
added at room tenperature, which was stirred at 4C for 17 hours, then,

Fet r anycrof ur S VT oEp e IDMEOLR Borll AT GRS T2 aci g (1m)
WeT'e  (2H,d,J=9.2Hz), 6.84-6.87 (1H,m), 6.97-7.20 (2H,m), 6.98 (1H,s), 7.35
(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
(1H,dd,J=1.6,7.2Hz), 8.33-8.37 (1H,m).

15 Example 3: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-

pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium anhydrous form (type 2)
To a mixture of phosphoric acid di-tert-butyl ester chloromethyl ester (541mg,

2.1mmol) and tetrahydrofuran (10mL), 3-(3-(4-(pyridin-2-yl methoxy)-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 ethyl acetate (10mL)
and water (10mL), and was then extracted. The aqueous layer was separated, ethyl

25 acetate (10mL) was added to the aqueous layer, and then, 1N aqueous sodium
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added at roomtenperature, which was stirred at roomtenperature for 1.5
hours. To the reaction mxture, ethyl acetate was added under ice cooling,
and then, 5N 25 aqueous sodi um hydroxi de was added at the sane tenperature
until a pH of the 98 aqueous Iayer reached 7.5. The aqueous | ayer was

separ at o} 1 N hydrochl ori¢g aci.d was added at
room t eﬁggfc’é‘? ag%d%pgéu}@a Pﬂﬂ‘ m@gy%r@,ac Qghé‘&“‘g‘ wag exfagteshs
| ayer added with ethyl acetate at room erature and was stirred
over ni gHNeAquUERYSs Jayar wasprpalatads eth&#.@Cptaé%i(mm was added do the aguedus t er ed
and sequentially washed with water at pH=4 (2nL) and isopropanol (2m) to

obt ai n {ayertand themoitpoaqueous. sadiym 25djoxide walsradsieecuntill an HOVBRedSquedusppm)
4.07 (2H,s), 5.32 (2Hs), 5.69 (2H d,J=9.3Hz), 6.84-6.89 (2H ), 6.97-7.00

(2H, n) , layeBdedchedR 5-Rhich-was exXtrddted Mqhe%u%"l’é?er ﬂa@@eﬁar&fed, Btihyim .
8.16-8.19 (2H,m, 8.27 (1 Hd,J=6.6Hz). 10 Exanple

2- A
pyr[%?ﬁ?%(e)%e)pmbwgﬁeny ?%ﬁ?y?? %I so%éé% ByW Rl ggg'tul c acid

por o oYy RO ﬁ'*fes#“sé&vaéém FAR0R 3 whish vab gyacad

suspend I n et hanol at 80C, theq while stirring, acetic acid was added
to obtai ea?thPQHéh%mas separgieg: i1 Baausass sadim dwdrexide wagadded uniiba t o
roomtenperature and the precipitated solid was recovered by filtration to
obt ai n Pheofithe aguesup tayed reacheg) 4, and-theNarusoestiayenwas\stibretbpvenightat: 1. 91
(3H,s), 4.08 (2H,s), 5.33 (2H,s), 5.73 (2H,d,J=9.6Hz), 6.84-6.87 (1 H m,

6. 97- 7. Bibn 2einppratéred STHel précipitatéd fystd| Aasifilteréd @rid)washedis q%iéndaﬂy—&tﬁﬂz)
7.69-7.74 (1 Hn), 8. 15-8.18 (1 H ), 8.25 20 (1 H, dd, J=1.6 8.36 (1

H, diD J=Wate 4-((2-
pyri di nylaoxr%t?eﬁyfﬁmcf)eﬂnm ﬁ?/é)mé;%&g% §mﬁg$i§ ?ém um a rp C’)l(.lg (!

2- Am no1-;t%()_( phosphonoxy) met hyl ) -3-(3-((4-((2

'H-NMR Spectrum (DMSO-ds) & (ppm): 4.08 (2H,s), 5.33 (2H,s), 5.73
(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)methyl)-5-isoxazolyl)-pyridinium anhydrous form (type 3)

Y

-

@/l,\l NH,
Ho—(ﬁP—oe

0

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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pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) - pyri di ni um (50ng) was

di ssolved in 25 0.023% aqueous amoni a (25nm), then |yophilized to obtain
the title conmpound. 99 Exanpl e 8:

2- Ami no- 1- ((phosphonoxy) net hyl ) - 3- (3- (( 4- ((2-

onohy diUAN BTN 2 BRI @ﬁ% Ry P g Pe e 7. 1.9, 20

pyri di nyl oxy) met hyl ) phenyl ) met hyl ) - 5-i soxazol yl ) - pyri di ni um (100ng). was
suspendé'ano ieﬁcvmcgam fxample) 1 éﬁ@eﬁ@t(ﬁgmll-) encoN agueers spdive hydrexidag, 2N
hydrochl oric acid (0.5nl) was added to obtain a transparent sol ution.

Then, a22 mig v(areran)dedatbea&ldeimlo\bved doycstiramgl at rooms dérnpe@tere. pAftert 28 hoyrs,
subjecting to ultrasound treatnment was recovered by filtration to obtain a

whi t e salmiktire ofchlorofethiye ittért-batyisHdsphafty (163 4234 nshop O0sodigmi iBdidet er (1
nm), acetone (19nL) was added, and the solid precipitat ed by 10 subjecting

commaund’ Lo3a) S TP R et ERRKF( ﬁg%y B8 il Qg igfraf g iy
(11 1, sihich s Proiiarpd 1 Adithiped Atbis, s giiad Wsic) whics W%%ﬁq'areﬂ% bie)

31 2Hz) . Ex le 9:
Z Z\(r)n ZoZcioré"%ﬁmgg{e%xéﬁﬁé&ppytl%sjéérqa@j}% ’(nzl)s(ture v&asl_#‘ltered to remove the = ©
pyri di nyl oxy) met hyl ) phenyl ) met hyl ) - 5-i soxazol yl ) - pyri di ni um

monohy dinsehikle inattercandrtherorganiplayenwea separasedy Tp-the (esyliing prganic layer,

pyri di nyl oxy) net hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) - pyri di ni um (50ng) was
suspend&il hyliochioriataeid (22.rab) Was addedtdropwise(Wittbah jce-Matat,costing datt,i r ri ng,
2N hydrochloric acid (214pL) was added to obtain a transparent sol ution.

Theng aesliower! MRSt A rédrhitempef@uf®! AlteP2. 5th5u?§detﬁw adtithte (errﬁ!aﬂggsmi ch

was stirred for 30 mnutes. The precipitated solid was recovere

‘E :o:oH f‘t ?B%& ?%&%féar&gﬁggn %@&%rﬁf ﬁﬁ%ue@%%luﬁh%xﬁ%‘aﬁ% YehePMEO- d6) 8

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 tefnperature for one hour,
so 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 hydrochioric acid was added dropwise, so as to adjust a pH to be 3.5. A
small amount of solid of 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium was added into 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  acetonitrile (1:1, 8 mL), and acetnitrile (8 mL) in this order, and dried under a reduced
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25 (2H,d, J=12. 8Hz), 6.84-6.87 (11-1,m, 6.97-7.01 (11-1,m, 6.99 (111-1,s),
7.07-7.11 (11-1,m, 100 7.35 (2H,d,J=7.6Hz), 7.42 (2H,d,J=7.6Hz),
7.70-7.75 (1 Hm, 8.15-8.18 (1 Hm, 8.28- 8.33 (2H, m. Exanple 10:

2- Ami no- 1 ((phosphonoxy) met hyl )-3-(3-((4-((2-

gy/&%d,ng X%{S%gégﬁ@fgﬂﬁ%é‘%’ﬁﬁoj'gégé I)?%X%f)gleyg)l)o_vpryécialty ni um hem sulfate 5

pyri di nyI oxy) et hyl )phenyl ) met hyl 5 i soxazol yl | di ni um 50%

di ssol ved i n TofAedesylting gryde-gal 9 g) sogium sH It@ 39190 @andwater 7(752 5ng) .
Acetone (approxi mately0.5nl) was added to cloud the solution, which was
sti rr ed nilr)i wereyadded fobowed dyrstirrngiatroofin ternpenatiyresfor 015 qunursaﬂfmnﬁtjm ed to
the ultrasound treatnent, 10 then, the precipitated solid was recovered by

filtrat iconfilnedtiaitie iselublé hfatmrryﬁiaalndt%eebved acétohiflelne® ﬁmmnla@NSO d6)
S (ppm: 4.10 (2H,s), 5.33 (2H,s), 5.94 (2H d, J=12. 4Hz), 6.84-6

E%ﬁ 3 Tgaga Herétd? Abdgflor ﬁ‘ ’i‘ﬁ“&m@”‘ié&“@wg‘? %@@é"@?@aﬁ? s
15 Exampl e dbn b Asd féffﬁgﬁ?@lf%ﬁ"% YeHhbe %P) tf%ﬁ*ffﬁ%%%%ﬂ%% oMtate an

aqueous solution of 9% nnitric acid_was added

((phospfeDisTRErsiyrS ogeromt( A0y 37 ok the PespiGeH AISSAGHES Saed ) - 5- i so

xazol yl)- pyridine (50ng) roomtenperature until a transparent sol ution
was obt dherewashed wit we&enetmtrl&t(ﬂoh 14yl pracedenitiiiel 6211 ) imthis egdetue and

I nsol uble matter was renoved by filtration. The filtrate was concentrat ed,

and smalandairizdrursierfa regubed pressire & obtairethentitieecardpeund (2.98¢) aeH pale- After
concentration, addition of a small anobunt of ethanol to the residue,
folh@\/\eqem%ﬁgtgctl ng to the ultrasound treatnment, the m xture was
refluxed for two mnutes. After returning to roomterrperature t he

prect pi t at ed 18Ul 3Pedfiin'(BRAYSI sTbphd 4B (s 8 £PLH 8, SPpa it e
(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-
8.36 (1H,m).

15 Example 5 : 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium hydrate

To a mixture of phosphoric acid di-tert-butyl ester chloromethyl ester (43mg,

0.17mmol) and acetone (1mL), 3-(3-(4-(pyridin-2-yl methoxy)-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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1 1 HNWR Spectrum (DMSO-d6) S (ppm: 4.10 (2H,s), 5.33 (2H,s), 5.98

H, d, J=13. 6Hz), 6.86 (1 H,d,J=8.4Hz), 6.97-7.01 (2H,n), 7.09 (1
=7.6,7.6Hz), 735(2H,d,J =8. OHz) , 742(2H,d,J:8.C]—Iz), 7.70-7.75 (1

Hrr) 8.15-8.18 (1 H'm .26- 8.34 (2H, m .5Exarrp|e12

AL (L el 90ty oo gh agueous

nonohydr obr omi de ~ 2- hosphonoxy) net hyl ) -3-(3-((4

pyri di nyobitipnas Mhy@mhgﬂrwm&wf@dﬁ- d @At aeomytempeyatuse HPUrﬁ pHmfgbe was
dissolved in water (0.5nL), nmethanol (0.5nmL) and 2N hydrobrom c acid
(0. 3nl) .aqguesus ldyesn meactied 30The amuiebus dayes wasdakded with lethnyd acktate ak twomn,
which was left to stand still for a while. The precipitated solid was

r ecover eémbyrdtitd amd wWaB stifreddv@irmighhat ﬂwetda¢n§telﬁ|bé\4atdré4mme pretipitatdR
Spectrum (DMSO-d6) S (ppm: 4.10 (2H,s), 5.33 (2H,s), 5.98

Eﬁfﬁ#téﬁéﬁ 'ﬁeéasﬁ'dgg Og‘iﬂ?h' '—’?’8@?‘%‘}% ‘gét(egaﬁﬁﬁlhéf?@é 7.70-7.75 (1
2- ?mdno-%o?&r?BﬁﬁgléémgPH%rﬁ@%t"‘% o ??ﬁ%; é?]mg%% © g I
DY o 1o (oG %%8%;&%@(W§6£e()§ oy 427 (2H 8 .32 (218, 3280 T !

pyri di nyl oxy) met h henyl ) met hyl ) - 5-i soxazol pyri di ni um (50
D bencia -8 At b4 59 GRhL)ah &717 ROKGHaoNS 3642k J58Hf Bk dok ] 0. 1071 )

was added thereto. This solution was stirred for two hours at room
t enper at(Hg, J+812Hz),Ch68-a1T4 @t eh)uBdkE-8.19 (REcmy,812P(tid i J=<6.6HR).appropri at e
anount of acetone was added to this residue to let a yellow crystal

B T e S R Bire T o obtain the title
25 compuRdiny g hethlphenyl)methyl)-5-isoxazolyl)-pyridinium acetic acid solvate
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-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 titte compound (22mg).
' H-NMR Spectrum (DMSO-ds) & (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% agqueous ammonia (25mL), then lyophilized to obtain the title compound.
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" H NWR Spectrum (D20) 8 (ppm: 3.96 (2H,s), 5.12 (2H,s), 5.62
(2H,d,J=2.3Hz), 6.60 (1 H,s), 6.70 (1 Hd,J=2.1 Hz), 6.84-6.88 (2H M, 7.21
(2H,d,J=1.8Hz), 7.29 (2H,d,J=1.8Hz), 7.27-7.59 (1 Hm, 7.90-7.98 (3H M.
Exanpl e 14: 2- Am no- 1- ((phosphonoxy)rrethyl) 3-(3-((4-((2 5

gglr![dl nﬂ,&%ﬁﬁ% I(‘%éhﬁ ??WE)’“%RY@I {ay{(%((@/rl di ni um hem cal ci um

id | QX th t I d
Eﬁé'pe'n%u%%&%?m%e&% s%l)nrr?qtm)éqﬁel Y e R
added at room tenperature, foll owed by adding cal cium acetate rmnohydrat e
(5.6my) in vvatlémlnm1(((p@phynowimerﬂe&dbﬁf(af((ﬂ(ﬁt- ure was stirred overnight at

roomtenperature. The precipitated crystal was centrifuged to separate it

fromt hpyndngzlonyhﬂhyl)ﬁﬂmwwahyl) 5-igosga ﬁlblﬁsinﬂiv‘ﬁum (Y00rhg)ywhs subgemdedind
t hen washed once wth acetone (2nL) to tain the title conpound (12ng).

lf:l'aN(ZH iPe 8 gﬂmﬁ@%n@?ﬁ%aﬂﬁﬂgﬁu&ﬂéﬁWhlledstlm’n'é%ﬂlﬁ%drggp%?c(a%?'&z 5 ;?37

3(32T7d8J @s%ﬁq th °Ab4§'?‘%§‘ ?’.’Lé‘?%ﬁﬂf%‘gz'ﬁt_' ;fgégggce@gé:{ﬁm&)gwgg Bodd (1 HmM,
ZymPﬁwl“d%ﬁﬁé‘?’ﬁe%ﬁ%ﬁ%t@%@b SHodiSursyeatret veen: un ool

20 2- Ami no- 1- @éghos phonoxy) et hy Ig1 i&

pyri di ny@esverertbwiltialionrioopbtainiaw ﬂ@;spk,da zreg))ﬂh@;ﬁauhtm thd((gawg,))m
suspended in nethanol (3nL) and an aqueous solution of 4MIlithium

hydr oxi dissplveddn mateméisnl jaddetbneh(dOnil) washadded, andrthe sakid pteaipitaled by 20
hours at roomtenperature and then concentrated under a reduced pressure.

An #ppr enbjedting &d1ltiasoQhd reatrhest Was redovesste By fifratioho 'obtdif Wise tile | et a
yel l ow crystal precipitate. The precipitated yellow 103 crystal was

recoverggn{&,uml(ggﬁb on and dried under a reduced pressure at room

"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)methyl)-3;(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium monohydrochloride

2-Amineo-1-((phosphonoxy)methyl)-3-(3-((4-((2-

pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg) was suspended

20 in water (0.5mL) and methanol (0.5mL), then, while stirring, 2N hydrochloric acid
(214pL) 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).

'H-NMR Spectrum (DMSO-ds) 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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tenperature to obtain the title conpound (35nmg). H NVR Spectrum (D2 0) S
(pprr): 3.96 (2H,s), 5.13 (2H,s), 5.59 (2H,d,J=2.2Hz), 6.59 (1 H,s), 6.71
(1 H dJ21Hz)679(1HtJ18Hz)685688 5(1HmM, 7.21
(2H,J21Hz)729(2HdJ21Hz 7.56-7. 60 1Hrr) 7.88-7.94

E)SrHl di ny:%%%t‘ﬁ |§'§HA214}§€?$‘[ ﬁ&%ﬁ%ozyg\%ﬁ(wd@ %d |81(Jf§4g@'ﬁ HQSPL%% salt

2- Am no- 3phonoxy) met hyl )-3-(3-((4-((2 10

pyridin } @R@l hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) - pyri di ni um (65ng) was
suspended in nethanol (3nL) and 1M potassi um hydroxide (0.107n) was added
t her et o Exampie 1M >2tAﬁmwis((mdsphenoxy))matbylhét(ﬁs((ﬁ-t((z-oom t enper at ure and
then concentrated a under reduced pressure. An appropriate anount of

acet one pyadlngtd:dy)inéthyt)blhenyi)métﬂyl&-ﬂ-sokeioIylii-pyﬂdi|hmm tepssdfater eci pitate. The
precipitated yell ow crystal was recovered by filtration 15 and dried under

a ¢ the titl d
e e M a1 11 e,

Egﬂ d ‘J]Pérq%yﬁgéglg‘)@%% @yﬁ%} %ggpgr@am(i@nﬁ?@s%ﬁs#@%zJ 21
Z '%‘?" Zo%é&ﬂ@&@%‘%ﬁ&ﬁﬁ_}) agld(%N @(JL{UI’CQ acid (52.5mg). Acetone

pyri di nyl oxy) meth henyl ) met hyl ) - 5-i soxazol yl ) - pyri di ni um phosphat e
2. Anmi no(qpqrpplﬁwgﬁgrﬁay))m Agded to ptgxug(the (Sphution, w |ch was stirred briefly at

pyri di nyl oxy) net hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) - pyri di ni um (30ng) was
suspendeabmiémperatatenahiod clotidyGolutioanwias\atiiziecied. todhe ujtrasodnd tegtinent,c aci d
(85% 0.11 n) was 104 added thereto at roomtenperature for dissolution.

Acetl@netieh, tha- pretisitaed edlid W’a@ﬁété\%rée byffittratfstio sbitain thblmlé crydtaF({3smy)ned
into a col orl ess suspensi on.

"H-NMR Spectrum (DMSO-de) & (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).
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 (50mg) at room temperature until a transparent solution was obtained. After
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 ultrasound treatment, the mixture was

refluxed for two minutes. After returning to room temperature, the precipitated solid

was recovered by filtration to obtain the title crystal (35mg).
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nt was elimnminated by decantation to obtain the title conpound (27nyg).
MR Spectrum (DMSO-d6) S (ppm): 4.16 (2H,s), 5.38 (2H,s), 5.92 5
,J=12. OHz), 6.87 (11-1,s), 711(1Hde708C]—Iz) 715(1

=8. 7.21 (1Hdde156 7.40 (2H,d,J=8.0Hz), 7.48
J

OHz) ,
0321 5. 5 SR Sebil &ﬁgéoldggwm) T e b B G g B2
gyfr‘dp?‘; Mhos gonmrﬁ; E'él%%'ﬁ(gﬁfé%%é)ﬂo@ﬁ ) 0800 il Hidghy/=7.6,7.6Hz),

N-net hyl - D-gl ucam ne 10 salt 2- Ami no-1-((phosphonoxy) nethyl)-3-(3-((4-((2-
pyri di nilﬁ?@l'hdt#ﬁl Qhttje fyA2) (2t Hy-p- (Hﬂz)sﬁﬂzﬁ)th?ﬁl(ﬂHm) 1811 »igut8 (139 my) 8\26s
suspended in water (1.0rm), and N-nethyl-D-glucam ne (99% 15.1ng) and

wat er (@.32(@H,m)ere added thereto for dissolution. The reaction mixture
was concentrated under a 15 reduced pressure, and the residue was dissol ved

by agldi Exafffi@a20!2- A%|m)((PWhOﬁBWHﬁHg%%3 ggpg@t rated under a reduced

pressure, then, acetone t her t he sol vent was

ﬁ*ll:;'ngzgggggj'Eﬁlfq?éﬁ;z@h@hw&y%%ﬁ%sggg@ﬂ k)yn&g'{zﬁzr%%\sohéé?o@;: g - 1
g 71-3. 76 3#3 “0%'(@3’ whﬁhgdé (iﬂo@)(zH m, 4. 12((2Hms) 5.28

(2H, s), 579 (2H,d, J 6.83 (1 Hs), 6.88 (1 Hd,J=8.5Hz), 7.01-7.05
(2H, M, pyn@neyloe(z}methyaghemﬂ)methyu@ I@gxaz;plw)-ayunmum 50mgywas disspivedip, 8. 09
(1 Hdd,J=1.5,5.0+4), 8.17 (1 H,dd,J=1.5,6.5Hz), 8.20 (1 H,dd,J=1.5,7.5Hz).
25 Exarmlaﬁeﬂ(@:5rﬁL)°,\mhetbamel((Omelspbmd1QNybymbhwmic&c(dB((mle.(A-srﬂélBamount

pyri di nyl oxy) met hyl ) phenyl ) net hyl ) - 5-i soxazol yl ) -pyridinium 1 |ysine salt

2- Apd noofl atétohe wiwadded RéIbyd lhe?sélﬁtlblﬁ AnKicB was left to stand still for a while.

pyridi nyl oxy) met hyl) phenyl ) met hyl') - 5-1i soxazol yl )-pyri di ni um (50ng), L-

lysine The precipitated solid was recovered by filtration to obtain the title crystal (44mg).

Quazm

"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
(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
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
compound (26mg).
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(15.6ng) was dissolved in ethanol (2nL) and water (1 nL) and then, the
solvent was 5 concentrated under a reduced pressure. Ethanol (1 nlL) was
added to the residue to suspend and recover by filtration the solid. The
resulting solid was dissolved in methanol and then concentrated. A small

700 "nce 1 he PN $RREAT A0 %P&?pﬁpﬁ%@ﬂsﬁ%*gxﬁ%&-“ﬁéiz &h:‘ﬁ N&,a

Spoct r utertvs-abih S, %@@wfs?bé 2&1*5@1&.‘11“% e éiééq ?éiﬁ% 3. 172180
(2H, M), 2.86 (2H,t,J=8. OHz), 3.59 (1 H,t,J=5.6Hz), 3.95 2Hsf_‘2510
(2H. s) . (2H.ds3=1.8Hz} 7J2@(l>lﬁlzi)d ‘6853) 7121759 (16-IB13 (.9017.88 (38, m}z) . 6. 82-6. 88

(2H M), 7.19 (2H d,J=7.6Hz), 7.27 (2H d,J=7.6Hz), 7.53-7.58 (11-1,m,
7.86- 7. Exafiite i, ZZABINnG-1-Kphbsphondkimethil)-BRBA4+((2%-ray diffraction

nmeasurenent) For each crystal and each anorphous obtained in the Exanples,

apprgxi Whéin)ﬁlo’i@n@fhyﬁﬁﬁ@h)ﬂ)rﬁ@ﬁ\ygf@iéﬁiaiblylﬂp?n&wdrﬁ’herﬁlbﬁalurrphéﬁed on an

al um num neasur enment “pan and neasured under | om ng conditions:
gf;;?;ffoﬁf%mé BRSO Rnelbibleddout 2ot ures by B ook 20
90 Ot ey Sl 0 i S5 TR Yo s oot ¢
2. 000/ mlr? wateSrC(%n5r}r|1lT)g 1?\lxéc'15ue02u%/sodlum 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 (CD; OD/D, 0=1/1) 6 (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), 8.17-8.19
(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-isoxazolyl)-pyridinium (50mg) was suspended
in methanol (3mL) and an aqueous solution of 4M lithium 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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Scanni ng range: 28=2.000-35.000 D vergence slit: 0.5nm Vertical divergence
limting slit: 2mm Scattering slit: open 10 Sensor slit: open Sanpling
width: 0.02 Integration time: 1 The X-ray diffraction patterns of the
powders for each crystal and each 15 anorphous obtained in each of Exanple

o SMOURASREE 4oty ivhupd ol iy bR SRS B i o 2
C N v Gmesrageto abtanihe iflecampouddiBed. Ly N 108 o Lo

"H-NMR Spectrum (D, 0) § (ppm): 3.96 (2H,s), 5.13 (2H,s), 5.59
(2H,d,J=2.2Hz), 6.59 (1H,s), 6.71 (1H,d,J=2.1Hz), 6.79 (1H,t,J=1.8Hz), 6.85-6.88
(1‘H,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 concentréted 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 (D, 0) & (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), 7.55-7.60 (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)methyl)-5-isoxazolyl)-pyridinium phosphate
2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (30mg) was suspended
in methanol (0.50mL) and water (0.50mL), and phosphoric acid (85%, 0.11mL) was
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added thereto at room temperature for dissolution. Acetone (3.0mL) was added

dropwise to the reaction mixture, which turned into a colorless suspension. The
solvent was eliminated by decantation to obtain the title compound (27mg).

"H-NMR Spectrum (DMSO-ds) & (ppm): 4.16 (2H,s), 5.38 (2H,s), 5.92
(2H,d,J=12.0Hz), 6.87 (1H,s), 7.11 (1H,dd,J=7.0,8.0Hz), 7.15 (1H,d,J=8.0Hz), 7.21
(1H,ddd,J=1.5,6.0,7.0Hz), 7.40 (2H,d,J=8.0Hz), 7.48 (2H,d,J=8.0Hz), 8.01
(1H,ddd,J=1.5,7.0,9.0Hz), 8.17-8.20 (2H,m), 8.29 (1H,dd,J=1.5,8.0Hz).

Example 18: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium N-methyl-D-glucamine
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
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-ds) § (ppm): 2.76 (3H,s), 3.15
(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).

Example 19: 2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
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pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium 1 lysine salt

2-Amino-1-((phosphonoxy)methyl)-3-(3-((4-((2-
pyridinyloxy)methyl)phenyl)methyl)-5-isoxazolyl)-pyridinium (50mg), L- lysine
(15.6mg) was dissolved in ethanol (2mL) and water (1mL) and then, the solvent was

5 concentrated under a reduced pressure. Ethanol (1mL) was added to the residue to
suspend and recover by filtration the solid. The resulting solid was dissolved in
methanol 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-dg) & (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-ll (Manufactured by Rigaku

20 Corporation)

X-ray used: CuK alpha beam
Goniometer: TTR-III horizontal goniometer
Counter: scintillation counter

25 Sample plate: aluminum
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Tube voltage: 50kV

Tube current: 300mA

Scanning speed: 2.000°/min
Scanning axis: 26/6

Scanning range: 26=2.000~35.000°
Divergence slit: 0.5mm

Vertical divergence limiting slit: 2mm
Scattering slit: open

Sensor slit: open

Sampling width: 0.02°

Integration time: 1

The X-ray diffraction patterns of the powders for each crystal and each
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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Table 2 Solubility (mg/m.) pHS5 pH7 pH8 pH 9 Parent conpound < 0.1 < 0.1
< 0.1 <0.1 Compound of Exanple 1 1.9 10.5 16.4 > 21.1 15 As can be cl ear

fromthe results in Table 2, the conpound of Exanple 1 has narkedly 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

infection nodel in m¢e (1) Preparation ¢f fungal |inoculant A standing
culture of C| al bicang E81022 strain was c¢arried opt for 24 hours at 110
35C i n sabouraufi £xt fose agar nedi um (Di flcdd, £Znd| the recovered fungal
cells wepe suspermled|Pn Bt il e physi ol ogi Gl &al |Be FOsuka
Phar maceugi cal )@ cpunting the fungal nu 'eh“:-’- on{<Cytonetry plate, the
suspensi was difuted to 2 x 107 cel I.g / wrth{sterilized physiol ogi cal
sal ine tqgsenve fungal inoculum 5 (2)alnflection The fungal inocul um was
used in af agount of 0.2 nL to inoculage the mice |n the tail vein (4 x
106 cell s-g.m)use)g (@ Pr gar ation of Mgeny Sofut®oh, and Treatnent The
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15 (4) Evaluation of Effect The protective effect was determ ned by
observing life / death until 14 days after infection and calculating the
mean survival days. The protective effect on the systenic candi dal
i nfection was neasured for the conpound of Exanple 1 by the nethod

described in o : i t ' 2

adm ni st eredT\?'mgt(#"?é;% déﬁ%"‘%ﬁ‘?ﬁ@%E}%ﬁgﬁsé%mf@&(\gf’azgé’%?“?mgaéﬁ‘?{'?ﬁé as
conpar unt reat ed gr nd the co ound of Exanple 1 have, found
o enbA (74 L (1B) iYpre risethio %, Cosic SYStEmVC HGCHER axpermBRONn Righ abicRber
of Surw val s in Candida Infection Experinment Admnistration G oup Mean
Sur vi vashme@d thahthese wasipronewpeed dnproveraent is the averagerguriper .of survival

(cal cul ated as active form: 2.5 ng/kg) Conpound of Exanple 1, 13 ngy/kg
12.8 (daysuarad tatdise podperties were extéllerg/ &spedisilyeintterhs of solubility in aeer
conpound of Exanple 1 denonstrated an activity of only 1/100 or less with

respgct ahg tsltmmgxwt aqaémwngbmﬁ&iser QBC veix | @afé?y &frmmuwekmeh%ul ts,
t he corrpoundo anpelvvassovvnto act asaprorugln vivo. 3.

Phar mac 1 [

Sol ut) Q6 e AaC AT 'Prifdifds T eRBBHRY Jao fé“’rﬂegnﬁ*e@“'?*
ci ne buffer vmth a pH of 9 (Wako Pure

Chem caFrg?ptﬁ'ﬁtOOffH%g%{d?%gnglor m was di ssolved in a concentration of 0.45

ng / mL in a 10nmM hydrochloric acid solution (Wako Pure Chem cal s)

cont ai ni ng 5% gl ucose (G suka Pharnmaceutical).

on of

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 resuilts.

Table 2
Solubility (mg/mL)
pH 5 pH7 pH 8 pH9
Parent compound <01 <0.1 <01 <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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(2) Admi nistration, and Sanpling of Blood and Plasma 15 Using five-week-old
female ICR mce (Charles R ver Japan), with the nunber of nbuse in one

group being 2 mice, the conpound according to the present invention and an
active formthereof were adm nistered into the tail vein in a dose of 3 ng

iy 4896 Thsa68LPallF BeBtiSe Ho Beditm PHeols dt e Feodvated sigISedts’ Te
Ther eat VETS SUruandeh Stgile RyRicTod bR aming byl harage Ltigago By ﬁg' LY

4C. The pl asma thus obtained was accurately divided into 5 pL anount s and
stored Hie fungal pHmber onegytamedy platg, fhe suspansion mdllwadémz ati®reells /
Measur enent Method 5 The plasma concentrations of the conmpound of Exanple 1
and t hemdcwith stdrilized phisiclngicaMsaknertmsenvedungalrigocullimqui d chr omat ogr aphy
mass spectrometer (LG MS), and quantified by internal standard method.

| m g am@gIni¥étioechl oride (Sigma) was dissolved in a mXxed solution of
acetonitrile and nethanol (1:1) so that the concentration would be 0.5

Corut o). t?ﬁﬁégﬁ“‘ﬁﬂaﬁ%‘ém YRl SL AT ORI B LD S Dhel e o

t heret ota ﬁ] S _was centrlfuged (deproteinated) for 10 m nutes
at 1500?}{9 V&HH f ce ﬁ‘g‘oélﬁﬁ)srnat ant was then analyzed by LC M5

(Wat ers) n the chr ogram t hus, obtai ned, the surface area of the peaks
for the®b at'Qﬂ °f @Uﬂoﬁrﬂ‘q-ﬁ@aﬂ@ﬁme formthereof (the parent

conpound of the corrpound of 15 Exanple 1), and of the peak corresponding to
t he i nt er nal The aompaurnsudkExample devas dasalvyezle'd doncentratignsc of W&tregd)mLand
the concentration of the compound included in the plasma was cal cul ated by
I nt'H) nahnd 328&lmgd mttwitirda S0M glyasmebofferowitih agsH of 10w akeRurecChémicald)e

conpound of Exanple 1 and the active formby the nethod described in
sect i onthaseAlldtidrRSWére thah dilM 10 imes with 5% glucose (Otsuka Pharmaceutical).
At 0.5 and 9 hours after infection, 0.2 mL of the agent solution 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.
15  (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
20 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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20 Figurel5, the plasma concentration of the conpound of Exanple 1
decreased quickly after adm nistration, and the plasnma concentration of the
active formincreased quickly fromimedi ately after adm nistration of the
conmpound of Exarrpl e 1, exhibiting a plasnma concentration change that was

suggeot 12BlSk ahé*e&%ﬂﬁs*nh?sfégﬁﬁ% Tove 1 R et e80T hi o < ne
activelformin theAdmihigtratioh GRgupm ce. 113 4.1 Phar NepkSosivat Déggl uati on in
Monkeys (1) Preparation of Adm ni q'r ration Solution The conpound of Exanple

1 was {issolved in a cohestelation of 1.5 ng|/ nL with &40nmM gl yci ne

buffer{wth al s), [and the actiwyv 5 form (the
par ent conpo%ndlaf)ﬁre]gz)(f)#\){égﬁéggiggg}ﬁg}(@i n a g¢oncentratio '@f 1 ng/ nmjina
10mM hydr oclitaltulatet:asl astveforen: zmhg/k@lre Chem cal s) contai ni ng 5% gl ucose

(G suka Phar maceutlcalz (2) Adm nistration, {and Sanpling of Blood and
Pl asma| Usi ng 9’0@0%9 EX@“%B T3 m9/kht i ng nacaques (GFB-8 with the niinber
of 10| nmonk n eys, |the conmpound of Exanple 1|and
t he active q%élrc‘rﬁﬁt%er e%ﬂﬁgﬁmad?r?ﬁ?%@k into a radial cutaneous vein in
a dose of 0.4 ng/kg. Blood was collected fromthe radi al cutaneous vein
0.25, 0.5, 1, 2, 4, and 6 hours after admnistration using a
heparin-treated syringe. The bl ood sanples were put into sanpling tubes
and stored uletg thatenadisr.ithg compapndeafExample dedgempnsiirtad fagr agivity ofii nut es
at 10,500 x g and at 4C. The plasma thus obtained was accurately divided
into 5 phlyattt0o s lessdvith respechto the(uarent compdund (Referencel Bzadple(3) Pl asma
Concentration Measurenment Method The plasma concentrations of the conpound
of Bxanprem théseirdsitts Apei doPnpaUnd of RIrApE 1RaS sHBARUbLEL H§'d(}§?oﬂrdg fui d
chromat ogr aphy mass spectroneter (LC-Ms), 20 and quantif by internal

st andar ¢ get hod. | m pram ne hydrochl oride (Sigm) was

3. Pharmacokinetic Evaluation in Mice
(1) Preparation of Administration Solution

10 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 / mL in a 10mM hydrochloric acid
solution (Wako Pure Chemicals) containing 5% glucose (Otsuka Pharmaceutical).
(2) Administration, and Sampling of Blood and Plasma

16 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

20 samples were put into sampling tubes and stored under ice cooling. Thereafter, they
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di ssolved in a m xed solution of acetonitrile and nethanol (1:1) so that
the concentration would be 0.5 pnol / L, to prepare an internal standard
substance solution (IS solution). The plasma was nelted, 200 pL of IS
solution was then added thereto and m xed, and this was centrifuged

(deprotgj of ] t g 4 e pear.nat ant
was t neeR8 SEDYTuSHs it & kR oS00 ' Ao %1 B2 s eshS R ames
obt ai ned, the surface area of the peaks for the ¢ ou anple 1 and
t he act W@8 P%W@hﬁﬁwaag Ik ol REQURIS %ﬁ@ﬁggﬁ rgopoqnﬁah%t"@'ﬁal
standard substance, were analyzed by MassLynx (Waters), and the

concent ARAly&edof the conpound included in the plasm was cal cul ated by
internal 5 standard method. The plasna concentration of the active form

af t er ad¢8)RlasmatCancentration Measuyremedt Metttochnpl e 1 was nmeasured by the
met hod described in section 4. As a result, as shown in Figure 16, the

pl asgra Conceri'héfiﬂéé?ﬁa @Bnb@ﬁtraﬂf&ds%ﬂ‘ the rcﬁmddnﬁECBﬁE)@rﬂpléfﬁ &nd SEactivel fofhi on

of the compound of Exanple 1 rose qU| c y, 10 exhibiting a plasna
SﬁkcﬁPéﬁrfég??ﬂng‘%ﬁ%sﬁgéﬂn‘ﬁ@ 2 iR H‘*@g%h@?eﬁ%%%%&ﬁ%%%%M§> was

d d h s EX I
1"7s quPBfi B &, lpfhat 9arie e P B S En EIRAS ] et ™ ©

nonkeys.  The present applicatjon is ba e on an United States Provisional
Pat ent diESONSH iR | BHXED. so@dltmlpfoeeetpmt@e andhmetkangli {Ed) stuttbat Hheent
and Trademark O fice on Decenber 27, 2007 and a Japanese Patent

Appl i cacboeentiioanwouldPheeds pmmbl/i Lato qguepare a00inte3salb3tandard stbsianicet he
Japan Patent O fice on Decenber 27, 2007, the contents of which are

I nctl posalution {ES eolatibl). r The ptasmea wais melted! 50 al o¥dB! solativr wiag thes @iddedg t o
the present invention, the conpound according to the present invention

repr esefeetoPind Aiked, arld this Whécenftfugédi|deptotefitdted PR 1BShiduies 8N $560 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
15 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 compound of Example 1 and
the active form by the method described in section 3. As a result, as shown in
20 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

25 converted into the active form in the bodies of the mice.
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devel opment and persi stence of infections by inhibiting fungal GP

bi osynthesis, thereby inhibiting expression of cell wall proteins and

bl ocking cell wall assenbly 25 while preventing the fungus from attaching
to cells so that the pathogen cannot 115 becone pathogenic, and 2) is

superio and particularly its solubility
I n wat e% Pﬁ?ﬁéé%@%t‘cp%vﬁhg@p g‘c{ﬂgﬁ{ﬁé& soI ution, and its safety and in-vivo
ki netics k|n the ove C 0 extrenely useful as a preventive or
t her aped) gﬂ °'? efﬁamwaﬁra% 59&3'8 5 116 CLAIMS What is clained is:

1. A corrpound represented by the foIIovmn formula (1): ~R4A X~YAR |/
Z R1 RR O Theeomponpd afiHExamplent wasrdisgolveginaenseatratien obé:$ mgohmlLa
hal ogen atom an am no group, R11-NH (wherein R' represents a Cl-6 al kyl
group, withyal'50mM @lydinalbuffer gvithua, pth of0 GNaks Puyre Chemicald)y andrthemactive a
Cl-6 al koxycar bonyl Cl1-6 al kyl group), R12-(CO-NH (wherein R12

represefrin @hé aﬁerﬂ'd@hﬁpcﬂf%e%ofﬁw% -dissIVein Qéoﬁcéﬂtkétion%foﬂmg / MLGA- 6
aI kyI group, a hydroxy Cl yl group, a cyano Cl-6 al kyl group, a

-6 al Eoi‘dinﬂf Rifdfrochiorid &cid SolfldrOMakd Furd! éﬁémﬂfa?éipcontammg 5% glucose

(Otsuka Pharmaceutical).
(2) Administration, and Sampling of Blood and Plasma
Using five-year-old male crab-eating macaques (GFD), with the number of
10 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
15 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),
20 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

25 g and at 4°C, the supernatant was then analyzed by LC-MS (Waters). In the
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R2 represents a hydrogen atom a Cl1-6 al kyl group, an am no group, or a di-
Cl-6 al kyl am no group; one of X and Y represents a nitrogen atom and the
other represents a 15 nitrogen atom or an oxygen atonm ring A represents a
5- or 6-nenber heteroaryl ring or a benzene ring, which nmay have one or

two hal ggen at ons Cl-6_al kyl, groups; Z re sents, a.sipal e bond. a

ot by eRareipangrar dhug AataRecy g sOeRe Ash el fEt Bhaks, i, R FoRBBfind St oo
-OCH2-, -NH, -CH2NH-, -NHCH2-, -CH2S-, or -SCH2-; 20 R3 represents a
hydr ogeF*aip¥g ToAnd thel ive torenrompoynd;: agd Afiihe peajusorrgseending tg the

cycl oal kyl group, a C6-1o aryl group, a 5- or 6-nenber heteroaryl group, or
a 5- or irdernakn$tandarsh-substande; wetrer anglyzect by oMpsshyrer dWatersjseang dhps may
have one or two substituents selected froma substituent group a; and R4

r epr esegbacentiativhogetheaicompound ingludedninathenplasima wabséaltulatéid by doferadl a
hal ogen atom a cyano group, a Cl-6 al kyl group, a Cl-6 al koxy group, a

Cl- 65 akighaurdhhfetnod. group, a C3-8 cycloal kyl group, a C2-6 al kenyl group,
and a C2-6 al kynyl group), or a salt thereof. 10 2. The conpound or the

S e o R R SoPit o S e e s BB e
Follow ggmfp%{:ﬂg lo? Eg(la'mﬁlelﬂ v%éls(n[\%asélurclad%% t%)mgh%d)des%%é'd%sgc ion %e'&se ian
result, as shown in Figure 16, the plasma concentration of the active form
immediately after administration of the compound of Example 1 rose quickly,

10 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

15  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.

20 Industrial Applicability
According to the present invention, the compound according to the present
invention represented by Formula (l), (IA), or (IB): 1) acts against the onset,
development and persistence of infections by inhibiting fungal GPIl biosynthesis,
thereby inhibiting expression of cell wall proteins and blocking cell wall assembly

25 while preventing the fungus from attaching to cells so that the pathogen cannot
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15 Q@ represents a pharnmaceutically acceptable anion. 3. The conmpound or
the salt thereof according to aim1l, wherein the salt of the conpound

represented by the following forrmula (1) is a salt represented by the
following formula (IB): 118 Q% XR4YAR3 RLRR (I B Il POO O-,0& O

where'n S. a phargpaceut | C able Th
e kP L TREAE R FEE Sl R o prcpefed e
wherein a partial r turereresent thefollovvl f or nu 1)

\~ JY (P?‘)tf%H riynts éB‘h’Bﬁ'@bﬁH‘ meab %é*@n%tég?'%}/"t AB 2AHRPYSI IR ﬁmra ‘iﬂ‘l qsgﬁa ty or
(IB) represents a partial structure selected fromthe follow ng group: 10
O N Naod lin-vivol kmetlcts making the apovg compounds extremely useful as a preventive

or therapeutic agent for fungal infections.
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5. The compound or the salt thereof according to any one of Clains 1 to 4,
wherein one of X and Y represents a nitrogen atom and the other represents
an 15 oxygen atom 119 6. The conpound or the salt thereof according to
Claim4, wherein the partial structure represented by the foll ow ng
formula (11): x \~~Y (Il) 5 of theéo nd represented by the above
formula (1), (1A, or (IB) represent L'gm)%artial structure represented by
t he foI!gvvi ng [orgil_a_ (rrr)y: oo N (Ill') or a partial structure represented
by the la (I1V): N (1V) 10 7. The conpound or the salt

t hereof according to any one of Clains 1 to 6, wherein both of X and Y

represent ni flr dyeempoond rem‘esehteddizyﬂb'@fnﬂowmgtfhunulal(i) t hereof according to
Claim 7, wherein the partial 15 structure represented by the follow ng

formula (I11): X\ Y (Il) of thexcorrpo nd_represented by the above formul a
(ry, (rA, or (1B Nypar strucsture represented by the
follow ng fornmula (W R

y4

5 (wherein
R' represents a hydrogen atom, a halogen atom, an amino group, R''-NH-
(wherein R"" represents a C;-¢ alkyl group, a hydroxy C4-g alkyl group, a C4-g alkoxy
C+-g alkyl group, or a Cs-¢ alkoxycarbonyl Cs-g alkyl group), R'>-(CO)-NH- (wherein
R' represents a C1-s alkyl group or a C4-¢ alkoxy C4-s alkyl group), a C4-s alkyl group,
10 a hydroxy C4-s alkyl group, a cyano C4- alkyl group, a C4-s alkoxy group, or a Cq-g
alkoxy C1-g alkyl group;
R? represents a hydrogen atom, a Cq- alkyl group, an amino group, or a di-
C1-6 alkylamino group;
one of X and Y represents a nitrogen atom, and the other represents a
15  nitrogen atom or an oxygen atom;
ring A represents a 5- or 6-member heteroaryl ring or a benzene ring, which
may have one or two halogen atoms or C4-g alkyl groups;
Z represents a single bond, a methylene group, an ethylene group, an oxygen
atom, a sulfur atom, -CH,0-, -OCHa-, -NH-, -CH;NH-, -NHCH,-, -CH,S-, or -SCH_-;
20 R3 represents a hydrogen atom, or a halogen atom, or a C¢-s alkyl group, a Cs-
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or a partial structure represented by the following formula (VI): ~N (V)
5 9. The conpound or the salt thereof according to any one of Cains 1 to
8, wherein R2 represents an am no group. 10. The conpound or the salt

t hereof according to Claim9, wherein RL represents a hydrogen atom an

am no grqu r.a Cl-6 al koxy, C1-6 alkyl ~group. 10 11 _The conpound t he
cai t 1 nerLapal G 8 Gy GRUS scbrerbeites heteroand Bl B 4 odben <
an am no group and R2 represents a hydrogen atom 12. The conpound or the
salt t hByEaber;per3aematic delerpcyslic group, whayein theseigroups mayrhave eRe 9ring A
represents a pyridine ring, a benzene ring, a furan ring, a thiophene

ri ng, otwaspbstituéntsrseterted fronTasubstipenhgrosp a;rendsal t t her eof according to
Claim 12, wherein the ring A represents a pyridine ring or a benzene ring.

20 14. The c®ipepredents 4 hgddgeh dtber @cd halogenditog; t o any one of Clainms 1 to
13, wherein Z represents an oxygen atom -CH2O-, or -OCH2-. 121 15. A

phar5raceuticgubgﬂmyp@@rb%@aﬁormri sing: the conpound or the salt thereof
according to any one of afms 1 to 14. 5 16. A nedi canment conprising: the

d f i t Caj . 17.
o gaP HaigdR aloifd Bradis GRS, 3912 alST it oS plRo™ atallf 48", |
salt thepeof according to y one oi Faimslbo_m 1q 18. A mefho jor
or event PIGXUFAIPERY, PR, 2, s GHEloRlkyl GIaue By CaanalkeaYleditivg. and a Cr

alkynyl group), or a salt thereof.

10 2. The compound or the salt thereof according to Claim 1, wherein the salt of
the compound represented by the following formula (I) is a salt represented by the

following formula (1A):

R1 = 2
g R o
§ Q (1A)
/?<OH
O~ "OH
wherein
15 Q' represents a pharmaceutically acceptable anion.

3. The compound or the salt thereof according to Claim 1, wherein the salt of

the compound represented by the following formula (I) is a salt represented by the

following formula (IB):
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a pharmaceutically effective anmobunt of the conpound or the salt thereof
according to any one of Clains 1 to 14. 15 19 A use of the conpound or the
salt thereof according to any one of Clainms 1 to 14, for nmanufacture of an
antifungal agent. 122

o~ ©
wherein

J* represents a pharmaceutically acceptable cation.

5 4. The compound or the salt thereof according to any one of Claims 1 to 3,

wherein a partial structure represented by the following formula (ll):

Ln

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

10

go\N ;/N\
S

(i (IV)

; Y f\N/ AN
\_/
N %
(V) (VD) _
5. The compound or the salt thereof according to any one of Claims 1 to 4,

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

15  oxygen atom.
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15

6. The compound or the salt thereof according to Claim 4, wherein the partial

structure represented by the following formula (ll):

%{@L/a W

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

partial structure represented by the following formula (l11):

o
~ "
\_/ s,
(Hny
or a partial structure represented by the following formula (IV):

s

7. The compound or the salt thereof according to any one of Claims 1 to 6,

wherein both of X and Y represent nitrogen atoms.

8. The compound or the salt thereof according to Claim 7, wherein the partial

structure represented by the following formula (l1):

S 3y

of the compound represented by the above formula (), (IA), or (IB) represents a

partial structure represented by the following formula (V):
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(V)
or a partial structure represented by the following formula (VI):

(VD)

5 9. The compound or the salt thereof according to any one of Claims 1 to 8,

wherein R? represents an amino group.

10. The compound or the salt thereof according to Claim 9, wherein R'
represents a hydrogen atom, an amino group, or a C4-g alkoxy C1-s alkyl group.
10
11. The compound or the salt thereof according to any one of Claims 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 Claims 1 to 11,
15 wherein the ring A represents a pyridine ring, a benzene ring, a furan ring, a

thiophene ring, or a pyrrole ring.

13. The compound or the salt thereof according to Claim 12, wherein the ring
A represents a pyridine ring or a benzene ring.
20
14. The compound or the salt thereof according to any one of Claims 1 to 13,

wherein Z represents an oxygen atom, -CH,O-, or -OCH,-.
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15

15. A pharmaceutical composition comprising: the compound or the salt

thereof according to any one of Claims 1 to 14.

16. A medicament comprising: the compound or the salt thereof according to

any one of Claims 1 to 14.

17. An antifungal agent comprising as an active ingredient the compound or

the salt thereof according to any one of Claims 1 to 14.
18. A method for preventing and/or treating a fungal disease by administering
a pharmaceutically effective amount of the compound or the salt thereof according to

any one of Claims 1 to 14.

19 A use of the compound or the salt thereof according to any one of Claims

1 to 14, for manufacture of an antifungal agent.
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