[ Docunment. name] ' SPECIFICATION [Title of the _

invention] 2- (pyrazole-1-yl) pyr-idine derivative -

[ Technical field] [0001] @ The present invention .

relates to 2-(pyrazol e-1- yl)pyr idine derivative, a

- IRt B of " PRotuct TRF TICALARYN and a nethod of using ~

S d art 0002 Pat ent docunent 1 - :

e L G (PR h ey P TE b vacive
Tanmmnmalobiaidagent represented by the fornmul a: _

g&?en1cal formula 1] NONN"Ac ONN NHOOI OHO

hrm... mo /~ OO It also discloses as its

I Nipg, s ound_s by the formula:
[Cheﬁrgg S anu a lo?ERfEFﬁPF %ONg Rgrézﬁﬁéd&cvﬂbﬁyrlleD
de pevdoivd her &i@fc,hofdhefr@vﬁﬁdd&%@st@%%ebelagw? rrF ﬁh(id of using

hdescrlbed [Chem cal formula 3] I |
‘Tiaﬁ‘e|||||||||_||||||||||‘|||‘|

[Bicﬁgréund art)
[0002] '

Patent document 1 discloses a compound which is useful as an

antimicrobial agent, represented by the formula:

[Chemical foimula 1]

It also discloses as its lntermedlate, a compound shown by ‘he

foLmula

[Chemical formula 2]

OO

As a production method thereo_, the reactlon as shown below

is described.

A
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*166166* X1111221 000 TEEE Lrrnr e et H ~l1~
*@0002* H. p \' N Reduction --CC O---~~~~_ ~~
Hal.ogenation MO N MeO" ~N NNf CHNNNJ O ~ NCOH O
OH2N-O C N NNJ NON~- N NN OF. O [Patent documant
1] U S. Patent Publication No. 2004/0171818 _

[ Di scl osur '\bﬂ the invention]. [Problens to be solved

; \ ednd
‘b% 19®| venti on] o] 0663] AR %Er?nobj t f4i@genation
Meoes e (?ﬁvvrrt'r ome?—\lﬁ\fov”iNePe a matdufd’@‘ NR on“um—rrg an .
anti m crobi al agent shown by fornul a: [Chem cal

formul a 4] N "Ac ONONO HOT ‘uu Lhnn .., uq
0O O EE:OH o

HN-O = A~
o —— Eﬁ” °LOFNU L

[Patent document 1]

U.S. Patent Publication No. 2004/0171818

[Disclosure of the invention]
[Problems to be solved by the invention]
[0003]

It is an object of the present lnventlon to provide a method

of produc1ng an antimicrobial agent shown by formula

[Chemical Iormula-4]

[Means for solving the problem]

‘[0004]

We found a novel synthesis method of a compound shown by

formula:

Cnnmlcal formula 6]

BV

‘which is an intermediate of an antimicrobial agent shown by:

2



.[Means for solving the probleni [0004,] W found a

novel synthesis nethod of a conmpound shown by

formula: [Chem cal-formula 6] H2N-0. NN which is an

intermedi ate of an antim crobial agent shown by: 2
[CheGhenmilcabriotauba 5] NN N_ " Ac NN HOONO

. ,,. O ... ,uu0 0 O That is, we found a
Q C %npound shown by the follow ng fornula a met hod of !
ng the sane and a nethod of using the sane: '

[Chem gal fornmula 7] R N N (wherein Ris a protected

hydr r g.group shown by formula: [Chem cal S

formula §I8%"R2 O -N R (wherein Rl and R2 each !
" i ndepe “repre§ent hydr ogen, al kyl, optionally '

substiture Qﬁ|ky or optionally substi t ut ed aryl)).
. The "prs ' @ﬁt on, enbraces the foll ow ng

|nvent|ons &L&Q cQnmpound shown by fornula

That is, we found a compound shown by the following formula,
a method of producing the same and a method of using the same:

[Chemical formula 1]

(wherein R is a protected hydroxy or a group shown by formula:

[Chemical formula 8]

R2

(wherein R* and R? each indeoendently represent hydrogen, alkyl,

optionally substltuted aralkyl or optionally substituted aryl)).
The present invention embraces the roWlow1ng inventions.
(1) A comoound shown by formula:

fChemical formula 9]

R _

(wherein R is a protected hydroxy or a group shown by formula:

[Chemical formula 10]



- [Chemical formula 99 R NMN (wherein Ris a
prot ect ed hydroxy or a group shown by fornul a: :
[Chemical formula 10] 3 R2 ONRL (wherein RL and R2
each independently represent hydrogen, alkyl,
optional | w2substituted aral kyl, optionally subst ituted

aryl or ptionally substltuted heteroaryl)). (2)-A
—e+i0 produci ng conpound shown by forrmula V..

[ Chemi cal fornula 13] N R OCH2 NNJ.- R V (wherein
Rl and R2Réach independently represent hydrogen,

(wif ¥l Rlogﬁaowakkﬁﬁﬁqhatbbua%%tqwa&t &esgatlgpakbgen, alkyl,
substituted aryl or optionally Substituted

omhetrerldey radDs t icored ﬂmg}kryéactqmgoaladdmpwmtmm yyl or
laIII Jé](;hemc orrrruI?LJ) Rl OGCH X '1_NN
Optﬁfri Y SRS (? RZTard 'as defined above, Xis

haliegen) metWbtihod £0HREUNE; SbAWBLRY ERENHI By ! ¥ormula v.
[ Chem cal fornmula.12] I\ﬁ\-.N IV
[Chemical formula 13]

— N<
Rl ,O—CH2<j>-N' =
V=N \'N »j

‘R2
v

(wherein R! and R? each independently reptesent hydrogen, alkyl,
optionally substituted aralkyl, optionaily substituted arYl or
optionally substituted heteroaryl), comprising reacting a compound
shown by formula III:

[Chemical formula 11]

R! p—CHz@x
=N N
2
R I
(wherein R* and R? are as defined above, X is halogen),with a compound

shown by formula IV:

[Chemical formula 12]

H
. N \N
\
\"
.in the presence of base or acid.
"(3) A method of producing a compound shown by formula VI or

its salt:

[Chemical formula 15]

e

VI



in the presence of base or acid. (3) A nethod of

produci ng- a conpound shown by fornmula VI or its salt:

[Chemical formula 15] N OCH2 NJ 2N N VI 4

conpr.i sing hydrolyzing a conpound shown by fornula V:
COMPEREM Tal’ YA PMYFAN 4R ROMPPROARS howEHP YX fRmUja BZ Vv
[ chiewher, QIQOR%qudlﬁg each independently represent

hydrogen alky ,. optionally substituted aral kyl,
optio bstltuted aryl or optlonally substltuted
>__hét‘@'ﬂ ar t he presence of acid. (4) A nmethod of
—Produci a conpound shown by forrmula I X -[Chem ca
fornulva 18] R30O. I X (wherein R3 represents a

protective group of hydroxy) conprising reacting a '

'wwh@awpouﬁﬂ smmwﬁ bycmonnnbaevhbht1&CheﬂréabnE0hgu£agéﬁ] alkyl,
‘(wherein R3_is as defined above, and X

OPHlsO“ﬁ&HdgéH)bsthUttﬁd 2ZBMFgtnd OPSRERA LBy fselpﬁﬁpéultvd aryl or

opthgm%qugaguEQQQQh@eﬁ7LeL@rwg¥yw)IYn the presence of acid.

(4) A method of producing a compound_shown by formula IX:

:[Chemical formula 18]

Pard
R30 ~N
IX

(wherein R’ represents a protective group of hydroxy) comprising
reacting a compound shown by formula VIII:
[Chemical formula 16]
|@OVI:E
-vill

(wherein R?® is as defined above, and X is halogen), with a.compound
‘shown by formula IV:

[Chemical formula 17]

H

N\N
\

v
in the presence of base or acid.

(5) A method of producing a compound shown by formula X:

[Chemical formula 20]
A
HO\/E:E

comprising hydrolyzing a compound shown by formula:

[Chemical formula 197 .



in the presence of base or acid. (5) A nethod of
produci ng a conmpound shown by formula X: [ Chem cal
formula 20 ANN HO .N X conprising hydrolyzing a
conpound shown by fornula: [Chemical fornula 19] 5 3
I N)r’\R O.NIX (wherein R3 reoresents a protective
Nﬁ' hydroxy) in the .presence of acid. (6) A
R3 ad of produci ng a corrpound shown by fornula Xl:
[Chemical forrmula 22] I\ NN X N XI (wherein Xis
hal ogen) conpri sing obtaining a conpound shown by :
(wH e &R3Xrepf€heniteal b@bﬂﬁb&J&H Gy HONProxy) in the
.according to the nmethod shown in (J), and reacting the :
-PIEOIoU rfdfg &Héln by formula X with a hal ogenating
ag t (ZL ho uci n, Qund shown by . _ ~
Tormi 2 ol o Sarth BT ) 2 A" 2 g e
[CierfDcd ] | fonprd Siaig obt ai ni ng a conpound shown by

form.fL% Xl :
_X/O

(Wherei

=

n X is halogen)
comprising obtaining a compound shown by formula X:

[Chemical formula 21]

=
N
~r'"N
HO =N
X
according to the method shown in (3}, and reacting the compound

shown by formula X with a haldgenating agent
{7) A method of producing'a'compound shown by Zormula ¥III

[Chemical formula 23]

=

"
<i20 =N
© Xl

' comprising obtaining a compound shown by formula XI:

[Chemical formula 23]
X =N

(wherein X is nalogen) accordi

'4

ng Lo the method shown in (6), and
reacting the obtained compound with a compound shown by Zormula
XIT:

[Chemical formula 24)



[Chemical forrmula 231 CID, X .N X (wherein Xis
hal ogen) according to the nmethod shown in (6) and
reacting the obtained conpound with a conpound shown
by formula XT T : [Chemical fornula 24] 6 O HOV O
Xll. (8) A nmethod of producing a conpound or its salt
Hoashown by formula VI: [Chemical fornmula 27] N O CH2
HM2N- N VI conprising obtaining a compound shown
y formula XllIl: [Chemcal formula 26] OINN NO. N
o kPi IA%%@&%Pﬁgnmﬂ%@%tcﬁmoemd(qy 1tante HydhokyZisngormula
vri.ihe obtained conpound in the presence of base. (9) A
nmet hod of produci ng a conpound shown by formul a:
[ CHe@Bhier e dlo ripriaul2g 130] Ac ON HOONOHOI.., O

p—CHZO—N\;
N N

Vv

Ha

comprising obtaining a compound shown by formula XIII:

[Chemical formula 26]

o N>
0 o
<i20 =N

© Xl

according to the method of (7), and hydrolyzing the obtained

compound in the presence of base.

(9) A method of producing a compound shown by formula:
'[Chemical formula 3OI

.\ N

N

,,,,,,,

-..u,”o

. .
" G
] HO,,, .
\‘\\\‘ w o
o O/\

comprising obtaining a compound or its salt shown by formula VI:

[Chemical formula 28]

=1



conprising obtaining a conpound or its salt shown by

formula VI: [Chemcal fornmula 28] 7 N ;0-CH2 / NJ

H2ZN N VI according to the nethod of (3) or (8) and

reacti ng the obtained conpound or its salt with a
: shd\ign by formula: [Chemical fornula 29,] N
-‘PA@ HO,,, ~~r'"" Orun;,,.. 000in_ the

presencé“ of acid or base. (10) A nethod of producing "

a compaund shown by fornula: [Chemical fornula 33] N,

R OCH2 NNJ R2 V (wherein RL and R2 each
ac¢ppendenting rephesent hydregens) aldyd ,reasptinonalley obtained

subst tuted araIkI r otlonaII bstltute'ar I
o c%?ﬁl)néy ng reacﬁlé{ng gtcoarpirpou 1)F%V\flihGr’a‘“;’/“foyr ra{‘.“y'la?:

[chéfchesi cad rdwranda 311 NN X , N XI  (wherein X is
hal ogen), with a conpound shovvn by formul a: [Chem cal
f or mul 'Q/B\Ql 10H N

in the presence of acid or base.

(10) A method of producing a compound shown by formula:

‘[Chemical formula 33]

— N . o
; _ N
"ol g —

R2
'

(wherein R' and R? each independently represent hydrogen, a;Kyl
'optlonally substituted aralkyl or optionally substituted aryl)
comprising reacting a compound shown by formula:

[Chemical formula 31]
o
o
X =N

(wherein X is halogen), with a compound shown by formula:

[Chemical formula 32)

,OH

\
N

2
n R



RLR2 |I' I 8 .(wherein RlL and R2 are as defined
above)). (11) A salt of a conpound shown by fornula
VI: [Chemical formula 34] ~N~,~ HNOCH2 NN" 2 VI
(12) The salt of (11) which is a hydrochl oride,

i ¢hi oroacetate or trlfluoroacetate (13) A

Wherrrplou%d sh é:/v% bY" % ot mif &° TP ¢ EnehPEal ) fornul a 35] H3C
O Ch2) Xa 521t NolN EBComp b WHET 8By X b? @%@gg?) yrBest

node for carrying out the invention

[Cheampistnt foompdwenddils a conpound shown by fornmul a:
[ Chem cal fglrrmla 36] RN NN~ (wherein Ris a
Cﬁ @ oxy or a group shown by fornula:

HNF la 377 R2 ON R (wherein Rl and R2
each independently represent hydrogen, alkyl,
optiondlly substituted aral kyl, optionally substituted

ar%HZQrTheptl9palLy fHPSthigﬁegshgtE;oggngoiige, sulfate,
trichloroacetate or trifluorocacetate.
- (13) A compound shown by formula:

[Chemical formula 35]

H3C /O—CH2<\j>7X
)=N N

HsC

-{wherein X is halogen).

[Best mode for carrying out the invention])
[0005]
The present compound is a compound shown by formula:

[Chemical formula 36]

R —

(wherein R is a protected hydroxy or a group shown by formula:

[C hnmlcal formula 37]

(wherein R' and R? each independently represent hydrogen, alkyl,
optionally substituted aralkyl, optionally substituted aryl or

optionaily substituted hetercaryl)).



The term "protected hydroxy" used herein refers to a
hydroxy - group protected with a protective group.
Exanpl es of protective group include
tetrahydropyranyl, mnethoxynethyl,

%%nEthoxﬁgugﬁgkhgle%p%LOX neﬁbg%twrﬁgdp ﬂg¥é¥%lto a hydroxy

stltute enz and

groupp@&bhgdkéﬂ,wlﬁﬁriﬂnﬁﬂﬂatﬁﬁ&ﬁybrOM$ pre&empeds As mrotective
substituted group of substituted benzyl, alkyl,
groununnaiudﬁaﬁ@@éﬁhaﬁéoPHéaPVke @&ﬁhﬁéyﬂéépﬂed The term

1- me%alkchege le% Sln heb %ng&%tﬂgitrﬂ%&%&ﬂch%%%zgﬁ

havi n arbon(’s)
subst@@fﬂﬂcﬁbemhyﬁhd t}eé hyke . n- pr @@)ﬂt,ldﬂmm opytrahnydbmyj';anyl
i sobutyl, sec-butyl, tert-buty pentyl, isopenty

is pradepentyl Ag ér%u%ﬁﬂw e%gﬁ@Rg?IOf SPQBHéWFegr&?WZWé' Vitkyl,
: li ke can be e lijfied. A $&raight-ghain or branched
RLtTo I8 GSUp d;%?%@ fH% “§"carbon (s) such as nethyl,
ehBykermne prRPYl, ubsOprepyln nebetyl toi sobutylght- chain or
sec-butyl, tert-butyl or the Iike is preferred. The
branecreqrcﬁna'lawém@up hasdnher 6P f FBFBPE (Fo -t hECAFGTERdEri RRbRY L/
I k Ui Ly phenyl, o nanhthwl . J@ipucy1,
ethy? %pﬁ§bp é¥i‘ghInethyl 3]naphthylr:%%ﬁhyl and the '
tertLbMﬁlehepbﬁFUE"af@dﬁenﬂaad hebeentyéﬁeqsri{pqntyl, n-hexyl,
aromati ¢ carbocyclic _group of nnnocycle or conden e

d
isohekpy. ab@viiRy B %% AW & OPTRY L IFor  Pexdarfpiight-chain or
branQﬂSan1d<ﬁagﬁ&!?é{|haxﬂ%n§r€$w&a%@n(Q? didtLadnthyl, ethyl,

is particularly preferred. The term
n- prob?lﬁfi&ﬂgﬂdbyﬂsed -bargiln rebpensylo HpctlouByhetraredutyl or
aromati c heterocyclic group having one to four oxygen
the aibf L8uPFatery %n1and/or nitrogen atomin a ring, or '
%ﬂm@&gﬂ§¥hgrQQQ%ﬁacﬁglHcheQEQHprb@eWG|QQ ®het @fore-defined
-8-menbered aronmatic heterocycle is condensed wth one:
alkytoshbariBut¢d 8: perbeyad aromeric edrbd®kc e aow 6y heenzy L,
5- to 8-ne aro etefogcycle, and may have a
phenﬁdHé?ngnﬁg &Y ?eé% HBOSII?%% ! ?%h al | ows
- spbStdetrat i 9hy1 Thes hondirB@nhante ray o be 40684 ek alarbocyclic
ei ther carbon atomor nitrogen atomin a ring. For

grou@xanm%*OCUﬁilén9¥ ,comreylsedpww*wlqgnﬁo%&érlﬁarbon - For
_ azgl triazolyl i | ZOLY¥l 1ixe are recite
exalééOX&EO%yVl ﬁ%ﬁ%& 6%%Qﬁyyﬂ QX hX 1ik e ted.

Phenyl 1is pa*tlcularly preferred. .

The term "heteroaryl" used herein refers to 5- to 8—membered
aroﬁatic heterocyciic group having one to four oxygen atom, sulfur
étom and/or nitrogen atom in a ring, or an aromatic heterocyclic
group in which 5- to 8-membered aromatic heterocycle is condensed
with.one to four 5- to 8-membered aromatic carbocycle or other 5-
to 8-membered aromatic heterocycle, and may have a bonding hand
at any pdsition whicn allows substitution. The bonding hand may
be located at either carbon atom or nitrogen atom in a ring. For
example, thienyl, furyl, pyirolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,

10



isothiazolyl, pyridyl, pyridazinyl, pyrindinyl,

furazanyl, pyrazinyl, thiadiazolyl, oxadiazolyl,
benzofurvl, benzothienyl, benzimdazo.lyl,
benzot hi azol yl, indolyl, dibenzofuryl, quinolyl,

isoE&QQ@bﬂth|DyQEBQQLYbyYQ§EB@ﬁ9by|Dygﬂﬁﬁa&ﬂPXL,furazanyl
pht hal adi nyl puryl, puteridinyl, carbazo
yr@ﬁeﬁaﬁthﬁhdﬁﬁyﬁZOhbiyd@ﬁ@¢la29hﬂhaz¢%@¥ofurvl benzothienyl,

. t tril d dazol
ert RO RAERT kit he 17 Bkt BRPATRG I by ety moLy .

lsdqmlabkyuoxylhaoa§1$aqelasZBM91aI&Mhna&adggcrbhedaladlny
~_ above. Hal ogen neans fluorine, chlorine, bromne or
-purYddi@éterEﬁaﬁyﬁescéFbéaeévﬂtuéhﬁnaﬁtaﬁﬂﬁeﬁaﬂbyacrydinyl,

phéﬁg%yﬁ tUt%déaggh§¥aht8QﬁE%9@§hLy %%g§t gg§ lhd%gglyl,

aIIy titute eroaryl
-lndwhqmanQQfbnedtabkyhkoatehebée&baedealkyloxy, halogen
and the like. - OOOh% In the foll ow ng, - expl anati on
wi Bk pe MeddE YoA a2 heY hedly 6fs a5r 6alei 39 Hcerpodnds described
apown by formula: [Chemical fornmula 38] HZNNON NN
“"usi'ng a conpound of the present inveniton. [0007] _
[ hembgah dednmall 81 B9indOH cN & R2e StiepordidNe N X ddine.

R-NOOCHz NXR-N-CH2 NNJ R z RIII NN RV
Examples of substituent in optionally substituted aralkyl
Opflonallysubstitutedaryl,andoptionallysubstitutedheteroaryl
Jinclude'the'afore—defined alkyl, afore-defined alkyloxy, halogen
‘and thé like. | -
[0606]
.Iﬁ the following, explanation will be made on a method of

producing a compound shown by formula:

[Chemical formula 38]

HzN-—O\@' A~

/ N

N

using a compound of the present inveniton.
[0007]

[Chemical formula 397

- OH
N

_ R’J\Rz 1 — Step 1 R‘ O-cH O-N:‘J
N R? R2
I {]]
’ (_ﬁ Base or acid

A

11



\ ~N N Base or acid IV Step 2 N- o-CH2 NNJ Acid

HzN VI [0008] 11 Step 1 This is a step of reacting a

compound shown by formula Il (R and R2 each

i ndependent|y represent hydrogen, al kyl, optionally
Stepubstituted aral xy_, optional'-y substituted aryl or

optionally substltuted heteroaryl, X is hal ogen) with

a conhotind %%ﬁ%ﬁfbyeaﬁeFﬁﬂI@.¢Qmp¢unehﬁupn39@nﬁermﬁlaI I (R*
anobgse 95 ac &Lp;o obtain_a conmp ggrgyﬂshomn by formula

N n%&ﬁﬂ‘ ¥®% raﬁTﬁydP}ag,, ootlonallv

SubsmdﬁuﬁbhydEQnge,-oﬁ@ﬁaﬁﬁﬂuwl@%@%@@Jﬁ%ed aryl or optionally
triethyl am ne,

SUbBEB(ftSOdPézSEPéyEFo[5 4sOhaAdEED]- erigh sodiampound shown by

,Iorﬁ%ﬁgoxbdep _-939§S|un1terg but oxi de and the |ike may

be used. An" anount’ © tbasecﬁaf‘ﬁg' -G 8% &Pl @, compound
shownoayteo}mEWeqU|valents relatlve to the conpound
shown by forrmula =I:. As the acid, p-toluenesulfonic

£ 3P eHernvenesdl FBI A md D, 11 touilauny ¢r act d,s catielr Bydroxide

ey Q [ic_aci d the |ike may be wused. An
pOtg%Sgﬁ ng %ghgcfdtnayggémﬁgﬁ "&xanple, 0.5 to 1.5

DBUéquiBvalents;icyelatbve. bpuhhe conpound shown by formyla .
I11. As the solvent, dlnethylsquOX|de Y
pot GFﬁéPﬁyrﬁérnﬁﬁFaél°°d?ﬁﬁthyﬁaéeﬁanmde be used. An amount of
thntg rahydgof uran, . yLp.yrgolidinope, N N-dine
§I?n¥ggzgryd9%on QB%? yn% Bfrlalgn% aﬁﬂlvahenFerI°¢a*lV°

to trig ~bmoused sReast bons HBMu@% carried out a- about O
to 150C, 'for exanple, at 120C. The reaction may be S
cdt§ i &E Afti9m ft*rré)lp%‘c‘ésee% fotia a@a@al%mmm@fonm acid,

sull o a to 0.2 equiyvalents) of sodiu L _
- ngg tolb%nesﬁg%ghgtg k%?uﬁ?ﬁ% i"dé, aﬁb?a%%?tﬁﬁ ~lke may be

usefdodi 8e, anpusodbfiMthe pat BE OhONBSUELRALBampls, 0.5 to 1.5
equivalents, relative to the compound shown by formula III. As
the solv vent, dimethylsulfoxide, dﬁmntnyWIormam‘oD

r

S . . I o L .
dlmeLhyla_etamlde, tecrahydrofuran, N~-methyipyrrolidinone,

N, N- alme:nyllmldazo ydinone, diglyme, triglyme and the 1ike may
be

be used. Reaction may Carried out at about 0 =0 15(0° C,;o_examole,
at 120°C. The reaction may be carried out in the presence of a
ca?a;ytic amount (e.g., 0.1 to 0.2 eguivalents) of sodium

para-toluenesulfonate, sodium iodide, potassium iodide, or sodium
paratoluenesulinate.

The compound shown by formula IIT may be obtained by reacting

a compound shown by formula I (for example, R is halogen

. < - —ily

"', -7 = - hl = 5 !
alkylsulfonyloxy or aryisulfonyloxy, X is halogen) with a compound

shown by formp;a ZI (R* and R? €ach independently represent hvdrogen

= ’

aLKyl,optionallysubstituteda:alkyl,omtionallvsubs‘itu+ﬁda“y7
©r optionally substituted heteroaryl) in the presence oI base in

@ solvent such as dimezthylformamide, dimethylilsulfoxide,

12



- 'The conpound shown by formula Il nmay be obtai ned by -
.reacting a conpound shown by fornmula I (for exanple,
R i s hal ogen, al kyl sul fonvloxy or arylsul fonyl oxy, X
is halogen) with a conmpound shown by forrmula -1 (R
N- W}F&Pm@ﬂi@dmdmtﬂ@e ridpreesents hydr eger,, falrkyxample,
orlaII suDSt' tlitd ara 1 kv, optionally subs

'Sogﬁ%“kggraﬁ * GO TG §F Stibet i t'sﬁ’fiéb‘mh’"é%‘?%aﬂﬁ ) PPRassium

catdhH £$8NERe Of 1 l@%ﬁ%y_ﬂe A0l vaile sueh.as may contain water.

-di met hy_f crmam de, di nethy' sul foxi de, 12

As N{-hﬁathndr sihdwdi rrane camutike 1liTke. cokpdumeishase wHieh R' and
sodi um hydr oxi de, potassi um hydr oxi de,

e rosret §P& 1 YpoERSEPGRT CXFBGASPe 6 kthe. OPiRenally
suﬂmyltb&étﬁ%drafrm Sc&g}@irgnam B A it Wl LTy V&qi%(s:zht%eclonally

conpound shown by formula II'l, conpounds in
Su%t%%aﬁtqwmherpelndaﬂd W ne&prkeslergerhydarmgeﬂ realikddd. For
eha%ptﬂoona Oun bst [ t?;t' ara
i gnalf- Stlrfl‘if Gt yF2 r o?ﬁ‘?ﬁﬁ&lhlyﬁ' compounds in which

R! sabgthpmtaﬂdhﬂ ars0akYhy1andoXpbanhal 919%%%(‘ 1{09 .
' recited. For exanple, ycorrp%uﬁdsnl n whi ch ngh nyl and

R® &se meetihy an@of‘ﬁb@uﬁ;dgel mawhbehusRE.i s et hyI and R2 is
[Od@]hyl conmpounds in which Rl is phenyl and R2 is

met'hyl and the |ike may be used. [0009] Step 2 This
stdp A step of hydrolyzing a conpound shown by fornul av

(RL and R2 each independently represent hydrogen,

al KPES 6pt # obedP yo I Jutsstdlatiaw ar alodmploundpshomal by formula v
Rlsalxk)étRmeuat -lsﬁgkhf?&eopp Q'rear sen%ug}slélf%g%ﬁg?gi%y&, optlonally

het er oary e presenc aci _
htsommmtcb S‘ih@Mk}bly, fc@i‘tiﬂd:ln&lV'y Apdthe @edaryl or optionally
ydrochloric acid (concentrated HCL, dil ut eg ,
Subﬁﬁjftdlr @ LGt e IHeEphem & hacind eensiet oifc agdidd rmy dpgain a
coMRfthd Ahdle b s MeNh,, g)cohol, acetic acid, ethyl
acet ate, acetoni t\rg?r[1 Tmat hyI formam de or the |ike
nay e aséd. kBaiqucawcetrncha@tef (@faretkn tirg tle@ E@Ir)dlg.lﬂlttnd HC1),

Sulhiyd rol ¥S| S, uSin d| |uted sulfuric acid in water
ot VenP CLReaR PP OR VS BE TCaP Fi R bt 28t DAY Re B5GE- As the

sofﬁntﬁ,xaiﬁmcﬁ)ol,atacr&qrg ta%me,r%ttliﬁrya_ a[c%Q,]aQ]e, acetonitrile,

dimethylformamide or the like may be used. Particularly preferred

2

is to carry out hydrolysis using diluted sulfuric acid in water

solvent. Reactlon may be carried out at -20 to 150°C, for example,

at room temperature
[0010]

[Chemical formula 40)]
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[Chemi cal formula 40] 13 X Hydroxy Protection X Step 3
- Step 4 HO A, NRSONNN IV Base or RBON Acid WVII
VITl acid IX N Step 5\. NN Step 6 ONN. N HON X N
O &0 X Hal ogenating XI HON agent XII XIII N OCHZ NJ
HZN N Hxpioxy Ploggiel] Step 3sddti s is a.step of reagting a
-Hog;@ound—shown By fQfmula Vill- (R3 is DPective
group of hydroxy, and X i Baglkogen)RQitdNa compaund
shbwn by formula Iin the35iédsence of Mase, to obtain
a co_rmound shown by_fornula.l X As the b@%e, sodi um
6y

h NgesStdp P hi um,gﬁﬂ de, Sserlifum hgdrgﬁzt\qi _ _
Hopotlssi om. -hyd e, porassgunTt epnObat-8xide, sodi um
gt hokRrEedgptirhe ¥ i ke mayH% used.—ghe base may be

used, 2fott exanple, in an anguna of 1.0 to
1.5-equivalents,—rel@gtive to the conpound shown by
formul a VI I0-CHA ie_Ahci d, p-tol uenesulfonic acid,
benzenesult oni ¢ Acid, sulfuric acid, acetic acid,
hydrochloric aci¥d or the |like my be wused. As the

(o691 vent, di nethylsul foxide, dinmethylformam de,

~ di net hyl acet am.de, tetrahydrofuran, _

Stépne.thyl pyrrolidinone, N, N-dinethylimdazol ydi none,
di gfl yne, tri gl yme or the |ike may be used.

. his is a .5tép of rea;tlng.a compound shown by formula VIII
*bRaisprotectivegroupof}umuoxy}and);ishalogen)withacxm@ound
shown by formula IV in the presence of base, to obtain a compound
shown by formula IX. |

As the base, sodiunxhydridé, lithiunlhydride, sodium hydroxide,
- potassium hydroxide, potassium tert-butoxide, sodium methoxide or
the like may be used. The base may be used, for example, in an
amduht of 1.05 to 1.5 . equivalents, relative to the compound shown
by_fbimula VIII.

As the acid, pftpluenesulfonic acid, benzenesulfoﬁic'acid,
sulfuric acid, acetic acid, hydrochloric acid or the like.may be
used.

As the sleent, dimethylsulfoxide,'dimethylformamide,
‘dimethylacetamidé, tetrahydrofuran, N-methylpyrrolidinone,
'JN,N—dimethylimidéZOlydindne} diglyme, triglyme or the like may be
used.

The reaction may be cafried out at 0 to 150°C, for example,
at 120°C. A catalytic amount (for example, 0.1 to 0.2 equivalents)
Oor sodium paratoluenesulinate may be.used. |

As the protective group of hydroxy, tetrahydropyranyl,
methoxymethyl, l-methoxy-1l-methylethyl, l-ethoxyethyl, methyl,

benzyl, substituted benzyl and the like are recited. Particularly
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The reaction may be carried out at 0 to 150C,. for
exanple, at 120C. A catal ytic anount (for exanple,
0.1 to 0.2 equivalents) or sodium paratol uenesulinate
may be used. As the protective group of hydroxy,
oreh@IARY dOpKE Akl - EELORYYTEL Y|,
hoxy- | -met hyl et hyl, |-ethoxyethyl nmet hyl ,
bemzy&hoSubsﬁﬁtutédubennyl ahdotheel|beoaﬁeere£bﬁeﬂe and the
‘Par-icularly 14 preferred i's_tetrahydropyranvi. As
Likh&ARalP6geRC 1 Por i RBITERLHT T hE, PBFeﬁrﬁéd L8dFheCRARE -
rod! | i ke can be recited. Particularly preferred is
chl’orine. [0012] Step 4 This is a step-of hydrolyzing
step conmpound shown by fornula I X (R3 represents a
protective group of h dr ox in the presence of aci
orTﬁﬁahﬁbéh%Fﬁflﬁé P ﬁ?ﬂ%%ﬁ@%Ehﬁﬁﬁ@ﬁﬁﬁFeShPHnoBVafﬂr%Pla 1X
(ricOARPUBd,, showny, by, £ ornl ?r%’uda‘%f“?l d%'xqz- hxdmg%%ésnca of
acid (concentrated HCl, diluted furic ac
acxdtdn(hyﬂnagen@demu@gaamdhyacbgem eammemmhaegetbesbnaln a
‘solid acid or the |like may be used. Particularly

COMRATE} SEPYPs PYe divddhitPatted HCL. ‘As the sol vent,

ah@QhQJaE?& Q%d%%@@lorQQeﬁ%@ﬂﬂb%md@%ﬁﬁgteéméphgliutedHCl)
et hyl al cohol,” or isopropyl al cohol may be used

sulParticatadl yuptr"efcewe@I, lagetdopropyl aaliciilolon Elmehangn resin,
reaction nmay be arried out at. 0 to 50C _for exanpl.e,

so ‘?r téhﬁefhﬂﬂﬁﬁ may0BE3f 58Cep 5 afﬁﬁ§u9§réysPeg?oF”ed is

cod@apti Na A geagnpound shown by formula X with a .

- hal ogenating agent, to obtain a conpound shown by
foﬁﬁuth°X$olves*thelhem@gemeuiMQ ageat, fdn omdmple, methyl

r|d t.hi ronrde hos or ri.brom de,
=L R S e e egPrar e AlesioL Ban PeLParey

PaﬁHﬁﬁ&ﬂJﬁ%% b%eEEkQEM'léﬂﬂééﬁh@%ylA§WEBﬁo§0|V@Hé -neaction may be

benzene, toluene, dinethylforman de, ethyl acetate,
cappir@mit idte 0 6o tHEC) | kex neyabelesedt Thesetsopyemtgre.
[Oyyg]be used in mxture.

Step 5

This is a step of reacting a compound shown by formula X with
a halogenating agent, to ebtain a compound shown by formula XI.

As the halogenating egent, thionyl chloride, thionyl bromide,
phosphorus'tfibromide, oxalyl chloride or the like may be used.
Particularly preferred is thionyl chloride. As the sdl&eht,
benzene, toluene, dimethylformamide, ethyl acetate, acetonitrile
or the-like may be used. These solvenis may be used in mixture.
For example, a mixed solvent of toluene and dimethylformamide may
be used. The reaction may be carried out at 0 to 50°C, for example,
at room temperature. |
[0014]
Step ©

This is a step of reacting a compound shown by formula XI (X
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For e‘x'an'pl e, a mxed solvent of toluene and
di met hyl formam de may be used. The reaction may be
carried out at 0 to 50C, for exanple, at room
~ tenperature. [0014] Step 6 This is a step of reacting .
is ahzoppoundy shiown dyndormilshodn (D¢ ddrmslahal oger)o widtein a
a conpound shown_ by f.or Xll, to obtain a conpound '
Coné_%l\l/\rhngbf/h %?E!fﬁ'afggﬂl.aw e sol vent,
d!m%taﬁks%bﬁQébqe’d@h@%EEYEEQEgﬁqhg?’dimethylformamide,
~di net hyl acet am de, tetrahydrofuran,
dime ey hyt pyar e di homeahy N ONwif aret WY e alzof sk Inichigyone

diglyne, triglyme or.the |ike may be _used. The ,

N oGt T o L BT R 5° T i Yot FhERETBrEs Ghiget bFe may be

us@@SeJTﬁﬁiﬁéH%ﬂﬁﬁ%eis referably carried out in the presence of
DBU( 1, 8- di azabi cycl OF5. 4. 0] undec-7-ene), - ]

bagei ethylam reassodiRin Ihyidrdee 2k iapeeouss -Jolditungiec-7-ene) ,
| i1hium . hydroxide ueous. solution or the |ike may be

trbée%}.lyal‘rﬂen%/efé??%lﬁm qﬂ’écgr%xel CartIEP BUS W 0 Y SJGg,hl“m

hy 806 x eXarg o sbaamibanperataing ke hehent caded Or MWlcdrcaction
41] N Step 7 RL ANN Step 2 N X .NR2NO,NOCH NI

may (M4 Agird dd2Noit Xt NI Fol $ORL RRrVe¥hmplé, [0kSlom BSkapeFature.’

1S 19 0 eacting a conmpound shown by fornula
[cigﬁ%%‘igoﬁéﬁg%eél%r the like) with a conpound shown
by f

y romula |1 int1he presence of base, to obtain a
Qqund°5tHovin b f or k@, S Ehe base { U<
x\/@mi_de, Bl rod,  sodium ﬁydﬁﬁ??%,\ otagsi um

hydr oxi de, NTTi et hyl anj ne, Acid

DBU( 1, 8- dj.4zabi cycl o[ 5. 4. 0] undec- 7-ene), sodhum

met hoxi d&, n Fpot assi um tert-butoxi de or the like may be
[Og§g9. The base may be
Step 7

This is a step of reacting a compound shown by.formula XI (X

is halogen or the like) with a eompound shown by formule IT in the
presence of base, to obtain a compound shown by formula V.
' As the base, sodium hydride, lithiumhydride, sodiunlhydroxide,r
”:éotassium.hydroxide, triethylamine,
DBU(1,8-diazabicyclo[5.4.0]Jundec-7-ene), sodium-methoxide,
potassium tert-butoxide or the like may be used. The base may be
used, for example, in an mount of 1.05 to 1.5 equivalents, relative
te the compound shown by formula XI. As the eolvent,
dimethylsulfexide, dimethylformamide, dimethylacetamide,
tetrahydrofuran, N-methylpyrrolidinone,
. N,N-dimethylimidazolydinone, diglyme, triglyme or the like may be
used. The reaction may be carried out at 0 to 50°C, for example,
at room temperature.

[0016] .
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used, for exanple, in an nmount of 1 .05 to 1 .5
equi val ents, relative to the conpound shown by
formula XI. As the solvent, dlnethylsquOX|de

di met hyl f or mam de, dlnethylacetanlde
teﬁraﬁV§Péﬁ9rahOWb+hEtﬁytpylaol|d|none, -

N di.re | im ol ydi none, diglyne, triglyne or the
Cqéﬁgcal : y :ﬁ%e % The reaction may be carried out at
Cto SOQR for exanple at roomtenperature. [0016],
16 A mﬁhpound shown by fornmula: [Chemical formula 42]

tﬁ),, O O may be produced in. :
met hod described in Patent docunent

: mg h wn by forrmula: [Chem cal formula 43]
@ oy O HO~-I~~ O HO O O O may be produced
b ., a onpound shown by formula VI with a

SCo odﬁd Sho®h la: [Chemi cal formula 44] Ac

may be produced in accordance with a method described in Patent
document 1.
A compound shown by formula:

[Chemical formula 43].

may be produced by reacting a compound shown by fbrmula VI with
a compound shown by formula: |

[Chemical formula 44]

in the presence of acid or base. The corditions and the Llike may
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NN OO0 HOQo HO ~~~~' Olllh.n" "ulllO0 QOO in the
presence of acid or base. The conditions and the like
may 17 follow Patent docunent 1. [0017] The present
i nvention enbraces salts of conpounds shown by

- foXflogrvimHaaentCemuo@intf gr.nul a 45] H2ZN-O --N As the salt,
hydrochloric acid salt, sulfuric acid salt, E

[0GY74)chl oroacetic acid salt, trifluoroacetic acid salt,
"E%HQHS§Q££QP!En@&ﬁ@ié@JémbfségéUEQ?@H' onLg 8ﬁgds shown by
benzenesul fonic acid, perchloric acid,.hydrobromc

fomamilh: benzoic acids, nitric acid, acetic acid,
carboni c acid, oxalic acid, . phosphoric acid and the

[Chendeeady £ 95@%Ped ® Jand hydrochloric acid salt,

HNs@l furie acid salt, trichloroacetic acid salt or _
tr M-Lgor. tig acid is particularly preferred.
Hydr o m ng= having a mel ting point of 42.5-42.6C,

by itself is lowin nelting point, poor in stability
- and poor in workability in production. For addressing
as LS. s 8% | e daldrif dhe Rrasents jinvantd on; A .53l t
“having high nelting point (for exanple, salt having a
‘tr e Yo mepcegpgintacgfd BOC ot rifgherrodmrt iexanplde salt, -
sul furic acid salt: p.=-.197.8-197. 9C, hydrochloric
- me%fmess%10%%.@%75.%320?-&63“%5&41f&fsacceaﬁ,l&raci d
 peSAies M ikl bcdul2Fe36n1bF L E 41019268 d SobA%iE $2kb, benzoic
mp.= 117.7C) is used-to achieve inprovenent in
acpipductinic yaqid prasiictd @ricl, ambdbmcrolicld,agenrtlic acid,
Further, the eﬂgﬁ%n% in&ention al so enbrace

5" th . .
ph?%ﬁhorld acid g FéFl6ﬁfﬁée80n688nng5§ChlOrlc acid

{ W g ““corfoun s.lTh
saexcellentrichaldaicd &fd 1, @S ichlorocacetic acid salt or

trifluoroacetic acid is particularly preferred. Hydroxylamine
having a melting point of 42.5—42.6°C, by itself is low in melting
point, poor in stability and poor in workability in production.
For addreSsing this, as is the salt of the present invention, a

'salt having high melting'point (for example, salt having a melting

- point of'100°C-or higher, for example, sulfuric ac;d'salt: m.p.
197.8-197.9°C, hydrochloric .acid salt m.p.=-2o7.3—2o7.4°c/
,triéhlofoacetic acid'sait: m.p.=127.2-127.3°C, trifluoroaﬁetic
facidléalt m.pﬂ= 117.7°C) is used to achieve improﬁément iﬂ_
productivity in production of antimicrobial agent.

Further, the present invention also embraces the following
compounds. The following compound has excellent characteristics
as crystals and is easy to be crystallized from water-containing
solvent in spite of its low.melting point (when X is chloro, m:p.=
46-47.5°C). Therefore, the process using this compound is
particularly suited for industrial production. X is halogen, and

particularly preferably chiloro.
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as crystals and is easy to be crystallized from
wat er-containing solvent in spite of its low nelting
poi nt (when X is chloro, mp.= 46-47.5C). Therefore,
the process using this conmpound is particularly suited
comb@linbnNdUst ki gl .production. X is hal ogen, and
particularly preferably chloro. 18 Conpound shown bv:
[CheGhenmicabrhoreuka:4 H3CQ\_ /- N -N H3C (wherein ?: is
hangen)——JooIs In the follomnng, E}:anples wl| be
nyde$b£Hbg§ yhewever, i t i s to be noted that the
_/pﬂésent —wvenrion Wi not be limted to these
HiaC Exanpl es. Exanpl es [Reference exanple 11 [0019]
[Chemical fornmula 471 ¢! -N -N To-a solution of 500.
ng (5.74 mol ; of 2-butanone ox nme and 930 ma (5.74
(whegskn 2- 6kl dEdoggyridinein 1 . 3 nL DM 610 ny 17. 32
(oo |) of 46% sodi um hydroxi de aqueous sol ution was
added under Goofing on ice, and stlrred for 3 hour s at
r oo ifenPezatung., Thepeacti,on L L-;yas added . .
with iced water, and ex _rac~éd | tc uen=. Tﬁé t- LS
to pbtret rred toak Uene® e wasveashed: wid: -tor $3 uEacedy « o these
ryaoal L r ariea over an.nva=ous rnaCrnes=umsulfa_e anc
“{'61"Téne was distilled off under reduced Pressure, to
give 970 ne of residue )vie 01 C % % - -soner: yE NWF
(CDC13, 300 MHz) 61.07 3Y, 7.5 -r 8

Examp.es

(Chemical formula 47)

e oo

c —N . =N —N

N
To-a sclutiorn Qf 500 mg (5.74 mmol) of 2-butanone oxime and
i.3 ml DMF,

€30 mg (5.74 mmol; Z-chlorc-5-chloromethylpyridine in

1 (7 .32 1) of [ ; hyvd -
610 mg (7.3Z mmoi) of 48% sodium hydrosxide agueous sclution was

Temperature The reactior mixture was added with iced water, and
- -1
exTtracted with toluens Tne obtained toluene laver was wasned with
Saturated salins, dried over anhvdrous magneslium sulfacze anc
- - _— - -

. isomer “E NM (CDC1,, 30 ME ©1.C7 (=, 3H, 3= 7.5 Bz
-~ - r
- bl - o &I - - 1 =
€5 (=, 3EB), 2.1 (g, 28, J= 7.5 Hz)}, 53.04 (s, 2H), 7.31 14, L&,
¢= 7.8 Hzj), T7.€632-7.68 (m, 1H;, 8.36-5.209 (m, 1H};
rnLln (=2 % - = - 1 / ~o - -.. 3 - = -
+L- ws1liicagei, toluene/RcOZi= 310/1) RT= 0.45,
oo sy 1y i el 0 ME=z: &1 - 2 = 7 5 B
£ zsomer: "h NMR (CDCTXs, 300 MEzy ©1.04 (¢, 35, G= 7.5 Ez},



3" H) 2p. 1(, r*r 2H v=7:= i _. . 04 (S - (d,
| Hz, r 7.C-7. UBIIL, --1) r C' 36-8 39 (IP., 1K
TLC (sil=caaei, toluene/AcOE 0;1; :'. = 0.45. Z

i somer: 1H NVR (CDC-3, 300 MY 61.04 (- 3 - r Hz), 29
1.83. 84, (34) 3H),32.134 eg, 2H74'EEH775, I-Elz)03 5s032¢s, 2Hy1,(d, 1H,

. 7.31 d, 14, _i=_8. 67 (m- 1 8 .. .. L
- J= Z gGH ) 3d - (E'r% 18 ““TLQ*Z 5i8 - 3i%agés (mp g}tﬁéhg}k\%dﬁ%lcagel'
toﬂj@/n@m@bato ﬂ@/ﬁﬁeﬁgnencgoexanpl e 2] [0020] [Chenical
: formul a 48] , Cl NNNTo a-solution of
[Reﬁ&@emge(SXGQPWHDE) of acetophenone oxime and 930 ngy
%L.OO nmmol ) of 2-chloro-5-chloronethyl pyridine in 1.1
9% °) DMVF, 540 ng (6.48 mol) of 48% sodi um hydr oxi de
. Ch@qg%gqsfgghggboag]mas added under cooling on ice, and
irred for ho at room tenperature. The reaction
f‘%f\CUFE_mﬂg auerel it h iced water, and extracted with

uene e obtai ned tol uene Iayer was washed with
saturate l'i ne, dried over - anhydrous magnesi um
sulfate, and toluene was distilled off under reduced
pressure, to give 1.25 g of residue. The obtained
re%@dugowgsigub?édﬂédm@o(éiDDdan@élcﬁbhp@ﬁapbgnaphyoxime'and

and d wi 4%t hyl . acet ol uene s | ven
UL M P R ot e Y TRY R YRR
DMKCEﬁm3m 3@@ M&Zﬁmﬁ@ %& @%r 3HB1um5h§&r6§1de2§&ueous solutlon
31-7. 39 (m 4H , 7.57-7.65 (m 2H) , 7.71 (dd, 1H
waSJﬁdzied4,un81ex FPpling. 4B8- 8cdy apeh sHjrTed fof| 4 cagets at room

te%é%ﬁ%ﬁy%géccghg gégégiéﬁzif%é%re ngfgéggg%ﬁ_ﬁgq%g% Qlter, and
extracted with toluene. The obt alnedtoluenelayerwaswashedw1+h
" saturated saline, dried over anhydrous magnesium sulfate, and
toluene was distilled off under reduced pressure, to give 1.25 g
“of residue. The obtained residue was subjected to silica-gel
chromatography, and eluted with 4%ethyl acetate—toluené solvent,
to give 1.07 g of an objective product (yield 82%)
'H NMR (CDCls, 300 MHz) 82.25 (s, 3H), 5.21 (s, 2H), 7.31-7.39

(m, 4H), 7.57—7!654nu 2H), 7.71 (dd, 1H, J=2.4, 8.1 Hz), 8.43-8.47
(m, 1H) ‘ |

TLC (silicagel, foluene/AcOEt= 10/1) Rf= 0.5.

[Reference example 3] '

[00211]

[Chemical formula 49]

R O-CH Om
m[_<:gh >=N N\ J

Under cooling on ice, 48% sodium hydroxide aqueous solution

3.34 g (40.1 mmol) was added with 7.5 mL of DMF and 2.48 g (33.9
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[Chemi cal formula 49] 117 G OCH G C N N N Under
cooling on ice, 48% sodi um hydroxi de aqueous sol ution
3.34 g (40.1 mmol) was added with 7.5 nL of DWF and
2.48 g (33.9 20 mmol) of acetone oxine, and stirred
nmodl) LEOMJeeBRer 8kihe, ARE skeackiion tMrXbur %n\ﬁ@%r%qq_ecg The
with 5.00 g (30.9- nnDI) of
-r°aEiGWPoﬂGXSMéﬁIEPénéPﬁpryFﬁﬁlﬁeOOagd §@|9r@@0ﬂ0rof
2~ C%I?Lootr%er orrlf[ohcobrl?llet ;Lpgaég(?nfﬁe 1?5 %%%&%%ngég%%%.?rngne hour

reactlon ni xture
at Bd6n4emprat@rbaC T{éakl@isaldy) re 200 OF §GIRILAL 895 added with
crystals were collected by filtering, to give 4 .80 g
50 gf caniebfe¥rt s arpt doctd Fpicél d am)e SthNNRQGDGﬂfﬁCLpltated

exy R0 bR B i bS5 Wy s o e aplaecvive
prodfact. 3,y &13 Fzx),. 8.37 (d, 1H, J= 2.3 Hz) TLC

(sillcagel toluene/ AcOEt= 10/1) Rf= 0.35 mp.= 46 -

4715 NER F@%énpl@OL]MHZ[ 0022} 86[ Chemitlal ¥.othulsa 86) ,Nb.04 (s,

O- N, N nder . c n.c
2GRt or T &7 3 CABCL oy 1o eadlutie Rydri e? el 8.37
(d,(wmen jeont.entizis 60% in 8 nL_DNF was added dropw se
with a solution of 3.33 g (48.9 mml) of pyrazole in
TLCs (P LR 9 land *A 1 e86Y B8R = df0/8)0B8fg (3256 ol ) of
o (%ephlgrogyg&dlne- 5-yl)netliyl 2-butanone oxime in
P8 "t "DVF “i'ri “a Sequential manner. Then the m xture was
[Exsimnplreed Junder heating at 120C for 3.5 hours. Then the
reaction mxture was added with water, and extracted
[00g2th ethyl acetate. The obtai ned ethyI acetate |ayer
[crwas Mashed withsgat urated saline, dried over anhydrous

nagne3|un1sulfate and et
Cr g

O-CH, \ »—Cl O CH,
Z:N N Z;

Under cooling on ice, a'solution of_ 1.97 g (45.1 mmol) of sodium

hydride (when conteht is 60%) in 8 mL DMF was added dropwise with
a solution of 3.33 g (48.9 ﬁunol) of pyrazole in 8 mL DMF,_-and.a
~soluti6n_ of 8.00 g (37.6 mmol) of O—(2—chloropyridine-5—yl)methyl
2-butanone oxime in 8 mL DMF in a sequential manner. Then the
mixture was stirred under heating at. 120°C for 3.5 hours. Then the
reaction mixture was added with water, and extracted wi<h ethyl
acetate. The obtained ethyl acetate layor was washed with
saturat ed saline, dried over anhydrous magnes:Lum sulfate, and ethyl
acetate was distilled off under reduced pressure. The obtained
residue was subjected to s'ilica—gel ch:ofnatography, and eluted with
10% ethyl acetate-hexane solution, to give 7.18 g of objective
product (yield 78%).

E isomer: 'H NMR (CDCls, 300 MHz) & 1.07 (t, 3H, J= 7.8 Hz),
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~acetate was distilled off under reduced pressure. The
obt ai ned residue was subjected to silica-gel

chr omat ogr aphy, and eluted with 10% et hyl _ _
acet at e- hexane solution, to give 7.18. g of objective

i-el¢ 7 Ejs M 1H NVR ( 1 3%0 :
R RN T R S TR TR ?@aﬁsf 75 (g afh. 18,
J= ;,572811421)2 57094(31, ZHI) 06.146 @ed, 1Hg1-978d. Bn, dul 9= 2.4,
. _He) 1H, 5Hz),7817 -86 (m 1H, J=
8.7 “& é ?7H;£51 37Hg7Ji=c|8 AHIZ)= 8. 91 HEY, BEAL §dol 1H), ,1H, J=
2. 78H§1 (d, 1H J 2.7 Hz); TLC (silicagel,
t ol uene/ AcOEt = 5/1) Rf= 0.50. Z isomer: 1H NMVR (CDC13
30DL<M—|IZ$ Bile & 1t tcswd;enbmc&a-iz% 5/11 &r{sp.50), 2.35
(. J= 7.8 Hz), 5.07 (s, I-g 6.46 (dd, 1H, J=
1% lszof‘leer)H *7”@4 EBCliH 30 MHB) 1) - 077 ,1 37Hr867=(rﬁ'| 8 Hz),
1.8kH(sJ= : Hz), 7,97 ¢d,, 1H .J= 8, 7 g
b 8%d rﬁiz 82613%(3%1%5” J= % P?} E O’Tt‘c g é|
J= 1 obuehel AcOEt=. B4 1)d, Rﬂ_H OJ=45, 5 Eexanpl €127 @@0(213] 1H, J= 2.4,
[ mgal formul a 51] N Cl OCHZ!\L]After
8.7 gg ing 182 (%H48Jm1%7 %? 55% Sbdl &m Wdr iYlest olca 1H, J=
2.75@kLytion of 274 ng (4.02 nmol) of pyrazole in 3.5 nL
DVMF at room tenperature, the mixture was stirred for
-TIE nisidtiesgatl., r soAmeherpepatdr 6/ 1Af Rée addisng 48 ny .
0.27 nmol ) of sodium p-toluene sulfinate, and 704 ny
[EX%EP'Z}G 21&) of O (2-chloropyridine-5-yl)ne. thyl
[0o0acet ophenone oxime, the resultant mixture was stirred
under heating at '120C for 5.5 hours. The reaction
[Cheivicaie faamuaddeédiwith i ced water, and extracted with
et hyl acetate. The obtained tol uene | ayer was washed

width,(Saturated sal i over anhydrous magnesi um
m]oltéfma@%and t ol ues g Hzm_f?tl Il ed off under reduced
\ )pressure, to gi v 339 ny

l

After adding 152 mg (3.48 mmol) of 55%_sodium hydride

ct
®]
ol

solution 6f 274 mg (4.02 mmol) of.pyrazole in 3.5 mL DMF at room
temperature, the mixture was stirred for 5 minutes at room |
temperature. After adding 48 mg (0.27 mmol) of sodium p-toluene
sulfinate, and 704 mg (2.70 mmol) of
-(2-chloropyridine-5-yl)methyl acetophenone oxime, the
resultant mixture was stirred under heating at 120°C for 5.5 hours.
The reaction mixture was added wi<th iced water, aﬁd extracted wizh
ethyl acetate. The obtained toluene iayer was washed with
"saturated saline, dried ovex anhydrous magnesium sulfate, and
toluene was distilled off under reduced pressure, to give 839 mg
of residue. The obtainéd residue was subjected to silica-gel
chromatography, and eluted with 3% ethyl aéetate—toluene solvent,

to give 461 mg of an objective product (yield 53%).
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of residue. The obtained residue was subjected to
silica-gel chromatography, and eluted with 3% et hyl
acet ate-tol uene solvent, to give 461 ng of an

obj ective product (yi eI d 53% . 22 1H NWR (CDC 3, 300

VHz) nBR. 260¢5;, 36 wub. 25 .0% (2H) 31) 6. 4624 dd,, 2&h, d=s6 (aq,
1.7, .2.6 Hr), 733739(m 4H) 759765(m 2F) |

1K, 7J74~ ( dd? - iHHZZJ: 0:38;7 439 Hg) 4HY. 88-%d] - 6H, (W= 2H> 7.74

2.4, 8. , C

g iu soHig)rh EL1 ;9?)8 C5j7$8(8d$§ IHlHJ—§ ‘g e gy, e (ddr

1H, (s#lzcaged 4 tHe) uelaehAee'Eusc W0/ 1R - 6. (ad,Exanpbe ls, 2.6

[0024] [Chemcal formula 52] N. \ N - CHZNCI \ NCHz
N NJ To a solution of 514 ng (7.55 mmol) of pyrazole

TLCI EOXI geglngéaeé ;gcgEgﬁ §§/ggbkk _0of, 28% sodi um

was a room eratureé, "and then
[Exﬁﬁbhan0| and di gl yne (total 4 m.) were distilled off
under reduced pressure. The residue of distillation
[00%4d added with 1.00 g (5.03 nmol) of

R@62-6hl Li yl ) methyl acetone oxi ne at room
e er'ﬁ%)gratfgjrglﬂx ggﬁ]stl rred for 6 hours and 20 mi nutes

und eat| ng at 120C. Ee}ﬁ@ ai nabl e reacti on
?ncﬂ’c £ Shas added \MN?T"?“ iced water, and the
preC| pitated cryst Is were collected by fi I tering, to.
give 860 ng of an objective product (y| eld 74%9 . To a

solution of 1.99 g (10.0 nmol) of
Oljczachtbbmopgm |ocf| 51194 Syl ned ydolacet ml&ai)dlrdéelﬂrﬂjmﬁaﬂ.lglyme,

(10 n%ﬁ razole in 6 nL diglynme, 1.90
1 2?%@ 0 bmrol FoF E%{ﬂeﬁ%gh}l?‘oﬁ‘?&hﬁa‘ﬂéenﬂﬁéh?ﬁ?ﬁ?eaﬁa@m
rerddded b, M QQM tt%@meﬁewgﬁol and a&bﬁgﬁg f<g5t;0 BOUES were

under heating at 100C. After reacfio e mxture
- d.lsxxaéladid@ﬁf wintde ri ceduawd eresandeext Caeteth wWuddhoetdiydtillation

o= ST VIS oA G0 BA0R0R e, ayer vas veshed wih
(ﬂéﬂhﬂdﬁﬂiyﬂﬁHL%QdQLyﬂ@ﬂHEEQl acetone oxime at room temperature,
and-stirred forr6 hours and 20 minutes under heafing at 120°cC. fhe
obtainable reaction mixture was added with 15 mL of_icea water,
and the precipitated crystals were collected by filtering, to give
‘860 mg of an objective product (yield 74¢%).
To a solution of 1.99 g (10.0 mmol) of
—(2—chioropyridine—5—yl)methyl acetone oxime and 681 mg (10.0
mmbl).of pyrazole in 6 mL diglyme, 1.90 g (10.0 mmol) of
p-toluenesulfonic acid.monohydrate was added at room temperature,
and sﬁirred for 10 hours under heating at 100°C. After reaction,
the mixture was added with iced water, and extracted with ethyl
acetate. The obtained organic layer was washed with saturated
saline, and ethyl ace tate solvent was distilled off under reduced
pressure. The obtained residue was subjected to s;liéa-gel

chromatography, and eluted with ethyl acetate/hexane (1/20), to
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pressure. The obtai ned residue was subjected to
silica-gel chromatography, and eluted with ethyl
acet at e/ hexane(1/20), to 23 give 1.22 g of an _
obj ective product (yield 53%. 1H NWR (CDC13, 300 MHz)
G- 8118223, c3Hhn BBkl odaddB (S.e1a2lhs 6. 46 (dd.
1H 4 Hz 7.73 (d, 1H, = 1.5 Hz), 7.81
(dd! Nﬂﬁ §Dcéx43 TlHﬂz)él?.B% ¢dd3H1H 1 )88 0.s6, 38) 7 5.08 (s,

g z
2H) HZ)6 4% ?80( l?sffl cagef? % éne/i%()g:‘g'— 121ﬁ‘H1)JJRfL 50H5 7.81

ddm DHT 5¥ 59C E{Eb(émfpl e74]96 [8@251H, [Ehemgalg Hogayl ag  5q (d
3 OCHZNNNJ -~ OCHZ NJ HpNNToa
lH’sJI u12| dnH6f) 18057 g9 1184 Hirol0)- 6of 298%1&gm| furic acid
TLd 1k vwa 2 ( 10l )
rt[“g?%a)}?r Iéltho 'gqrue{; 983??& ng éjf yIT met y 2- but anone
m.paXd 58 -wASC . added and stirred for 2 hours under reduced
ressure of 150 Torr at 60C. The reaction solution
[E L%adHed with tol uene, and added with 1 M sodium
[oofsdroxi de aqueous-solution. This was then extracted
with toluene. The obtained tol uene | ayer was washed
[Cheintila ls doumatied 58al i ne, dried over anhydrous nmagnesi um-

sul m tol uene was distiLed of f under. reduced
. ﬁjo give 25. 7qafg+2%§?>—ng; due (yield 66% 1H
%NI\/R ("jbC13 300 MHz) "N 4. 71 0's, 2H) , 5.46 (brs, 2H)
6.47 (dd, 1H, J= 1.7, 2.4 Hz), 7.74 (dd, 1H .J= 0.8,
17Hz)783(dd 1HJ—24,84HZ)798(dd 1H,
= 8.4 O}_édd 1H J= 4 Hz), 8.57
(ddo alﬁo 3218“9°f218 p84 I&f20514<2f @@ FuCfuric acid in

900 sirl keagel , @H@l%'\ﬂ?@."ﬁl&%ﬂ B:= 0. 4.

O—[2f(pyrazole—1—yl)pyridine—Sfyl]methyl 2-butanone oxime was

r

added and stirred for 2 hours under reduced pfessure of 150 Torr
at 60°C. The reaction solution was washed with toluene,'and added
with 1 M sodium hydroxide agqueous solution. This was then
extracted with toluene: Theobtainedtoluenelayerwaswashedwith'
saturated séline, dried over anhydrous magnesium sulfate, and
_toluéne was distilled off under reduced bressure,. . to give 25.7 mg
of residue (yield 66%). _ |
H NMR (CDCli, 300 MHz) & 4.71 (s, ZH), 5.46 (brs, 2H), 6.47

(dd, 1H, J=1.7, 2.4 Hz), 7.74 (dd, 1lH, J= 0.8, 1.7 Hz), 7.83 (dd,
1R, J= 2.4, 8.4 Hz), 7.98 (dd, 1H, J= 0.9, 8.4 Hz), 8.40 (dd, 1H,
J= 0.8, 2.4 Hz), 8.57 (dd, 1H, J= 0.9 '
m.p.= 42.5-42.6°C;

TLC (silicagel, CHCl3/MeOH= 100/3) Rf= 0.4.
[Example 5]
- [0026]

[Chemical formula 54]
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[ Exanpl e. 5] [0026] [Chemi cal fornula 54] 24 NN N

CH2 NNOCH2 N H2N N To 500 pL of m xture solution

of . 18 o hydrochloric acid: acetic acid '(5: 1) , 25.0

ng (0.09 nmol) of _

O [2-(pyrazol e-1-yl)pyridine-5-yl]nethyl acetophenone

)X Pree{wash_Jadded- and s&hKEéd&ﬁbr one. hour at 80C. The

N Y f N : . .

<jgéactlon m xture was?™ addel¥ wi th sodi um hydroxi de
_Aaqueous solution, and extracted with ethyl acetate.

The obtai ned ethyl acetate |ayer was washed with

saturated saline, dried over anhydrous magnesi um
. sulfate, and ethyl acetate was distilled off under

r edifceBV prles s uriei t ultre sobtgiinedo £ NS duerwaslsubpectied acetic

19 sklica-gel, chrommtography, and devel oped with 3%
ac%gtﬁgh% - %fﬁ%g%%rﬂ?éggﬁ%ﬁgﬂ f%pgive 12.1 nmy of an :
O- Ob} ept it veo 1 productdwi ied the 4y 1 THE MNR (CRG1 3,1 & Miz)

54. 71 (s, 2|—|),oq'ksjl.4%}y(brs, oH). %‘@47 (dd,” 1H,““J?h%91f. 9,"}“‘" was
adged 399 stiry4d(fdr die Hou.a8, 80°F. Hz)he B (idth mikbure was

= h 8.4 :H) .98.(dd, 1H J= 0.9, 8.4 Hz), 8.40
o0 i S pr b et i oyl S racees winh
ethg) .gcamate.= 4RBe50B2a6nkd J&—l@i%éét?@tg@lba)g_pjw?éjswggﬁgd with

100/ 3) Rf=0.4. [Exanple 6] [0027] [Chem cal for
SaBsia R NS NP BHA N O] 9V Er @R YR uSHRNG N Toura ssolfet Eprind ethyl

ac@{ag@owgs rEHs(t]i- 84 f) ofda98%‘a ul furic acid in 900 ,
Ti1 Varer, 50.&.wg .2£§ “rlf“§gée% pressure. The obtained
re{}?@e@@yrau@j@eie&hkpyﬁﬂdbﬁege5'dﬂﬂ6m%{W%r§§ﬁ§P%%d developed
. Oxi,ne was added

w1th30nethanol—chloroformsolvent,togive12.lrm;ofanobjective
product(yield 74%) .

'H NMR (CDCls, 300 MHz) 84.71 (s, 2H), 5.46 (brs, 2H), 6.47
“(dd, 1H, J=1.7, 2.4 Hz), 7.74 (dd, 1H, J= 0.8, 1.7 Hz), 7.83 (dd,
1H, J= 2.4, 8.4 Hz), 7.98 (dd, 1H, J= 0.9, 8.4 Hz), 8.40 (dd, 1H,

J= 0.8, 2.4 Hz), 8.57 (dd, 1H, J= 0.9

+ 2.4 Hz);
m.p.= 42.5-42.6 °C;
TLC (silicagel, CHC13/MeOH= 100/3) Rf= 0.4
'[Example 6]
100271

[Chemical formula 55]

= N= = N
_ p—CHZQN\; E— p—CHZO—N'\;
N N HoN N

To a solution of 180.7 mg (1.84 mmol) of 98% sulfuric acid in
900 pL water, 50.0 mg (0.22 mmol) of |
O—[2—(pyrazole—l—yl)pyridine—S-yl]methyl acétone oxime was added
‘and stirred for 2 hours under reduced pfessure.of 400 Torr at 90°C.

The reaction solution was washed with toluene, and added with 1
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and stirred for 2 hours under reduced pressure of 400
Torr at 90C. The reaction solution was washed with
‘toluene, and added with 1 25 M sodi um hydr oxi de
aqueous solution. This was then extracted with
M sodgufehBdr THEAD BAAiSPeE Eol wehent ay?é?lsa\/asa%@ehwwched with

tol%ﬁ%%”euf%% %ll d q l%% %V%_ ggggf w1tn aﬁyraeeo

ate uene was redu
sal €S Sdtf f5d tcﬁ7eg:l \e& h3A b sy nefgrfeeﬁnﬂu%ul(ﬂalt@ d a9Q%:01lbne was
NVR (CDC13, 300 MHz) 64.71 (s, 2H), 5.46 (brs, 2H),
dlSBlh#ed(Qﬁf uPHerJ;quyedzoaeF§Pr 7. 79 %Hﬂe Q}+ijg @fgresidue
: 7.83 (dd, "1H, J= 2.4, 8.4 Hz), 7.98 (dd, 1H,
yl%l_goé’r%%)’s 4 Hz), 8.40 (dd, 1H, J= 0.8, 2.4 Hz), 8.57
(dd, NER, (JpCD;,9,3 @, MHAR) 6 4m7R. :(432 F2+142 68Ca6 Ths, 2H), 6.47
(S|I|cagel CHClS//NeOH: 100/ 3) = 0.4. [Reference
(dd exltplig 4} 7 | GOZBJHZ) [cﬁe%‘lcé‘#dfo}fﬁm% 56, bHP &), 7.83 (dd,

cat . TsOHgCl P oNgToga Iut|
LH H?groxynethy?gfzrnwp oﬁuct }%B%% g, °69' 6% Efm X

J= ®08ue:me4 (B0 8. 37 3(ddl- dithydr-0-@H pyr an Kz ,03 g, 83.58
and g t ol uenesul foni ¢ nmonohydrate (133 ng, 0.70
m. Pnnn? -Wete @added sequentially at roomtenperature. At

t he; $a0B.d £MRef &t U Qe drlle 1 o %t U@ WS ,stirred for one
TLC H=S 1 0'h)/ R 4
hou? aﬁ% added MAthEZS/bsodlun1hydrOX|de aqueous

ReSetancene4dmﬁi¢nﬁ] 1.40 mmol ) . Water (20 nlL) was
Ooggﬂ and the resultant m xture was extracted with
acetate .(30 nmL x 2) The organic |ayers were

chggn@gpeg@rﬂ@ﬁhegepAth water (20 nmL) , and then
concentrated under reduced pressure, to give a crude

THP for mpuweduct. H NVR (CDC13, 300 MHz) 58. 37 (d, J=
j@_, 1d) TsOH. 83 (dd, J-E;d 43— ?213HZHZ 1|£|)H), 471' %471
HO. aN 3= 3CHCiz, 3%”%? 54 (d, J= 12.3 Hz, 1H)

.91 (m ,

To a solution of hydroxymethyl form product (10.0 g, €9.65
mmol)'ietoluene (10 mL), 3,4-dihydro-2H-pyran (7.03 g, €3.58 mmol)
. and p-toluenesulfonic monohydrate (133 mg, 0;70 mmol) were added
sequentially at foom temperature. At the séme temperature, the
mixture Qas stirred for one hour, and added with 48% sodium |
hydroxide agueous solution (116 mg, 1.40 mmocl). Water (20 mL) was
added, and the resultant mixture was extracted with ethyl acetate
{30 mL x 2). The organic layers were combined, washed with water
{20 mL), and then concentrated under reduced pressure, to give =z
crude THP form product.
lH_NMR (CDCls, 300 MHz) 88.37 (d, J= 2.7 Hz, 1H), 7.83 (dd, J= 2.4,
8.1 Hz, 1H), 7.17 (d, J= 7.2 Hz, 1K), 4.77 (d, J= 12.3 Hz, 1lH),
4.74 (dd, J= 3.0, 3.3.Hz, 1H), 4.54 (d, J= 12.3 Hz, 1H), 3.91 (m,
1H), 3.56 (m, 1H), 1.48-1.92 (m, 6H);
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1H), 3.56 (m 1H),_ .48-1.92 (m 6H); 26 [Exanple 7]
[0029] [Chemical formula 57] H N, /N C (1.2eq.)
THPO ~. Ny ~~ NN NaH (1.2 eq.) THPO N p-TsSO2Na
(0.1eq.) DMF After adding the crude THP form product
[E4d8pY0g7160. 17 mmol ) obtained in Reference exanpl e 4
to a solution of pyrazole sodium salt prepared in
[084¥%Ance from sodi um hydride (1.733 g, 72.20 nml) and
e 78.22 mol) in DVF (69 nL) , the
C?ngét?é%he \j;\égmu eait’ ed to 120 degrees. After.stirring for
6 hours at 129 degrees, water (68.5 nL) was added at
room t enper N}Ne, and the generated m xture was
extracted with/ ethyl acetate (99 nmL x 2) . The organic
| ayer s per q16gnbi ned, washed with water (137 nL x 2),
Fa&dlc ncentrated—under red N.gt essure, to give a -
pyr a5 @2fer m ed ,N 1H NMR (CDC13, 300 MHz)
58 56 (dd, 95550@N37°12ng , 8.40 (dd, J=0.7, 2.3
Hz, 1H), 7.9P™dd, J= 0.7, 86Hz 1H), 7.83 (dd,
.2.0,8.6 Hz., 1H), 7.74 (dd, J=0. 7, 1 .0 Hz, 1H
6.47 (dd, J=1. 6, 2.6 Hz, 1H), 4.82 (d, J-122Hz
1H)A,ft4a*74d@ddg fFe T ide3 T@IPFEormlbi}@)décggu(gn@g, ]e?o 217 nmol)
1H), 3.87 (ddd, J= 3.3, 8.1, 10.8 Hz, 1H
Ob%ﬁ%na‘ﬂ)ln Re T fnic &9 2 X@mp LEH) tqaa@mmqmgwﬂa&ole sodium

'sa%/{s_lz%rer}%agez lgog' \;an%%7§o’m1§o 1uf-«é§(;<$ﬁodee éq7 7360%5]72' 20 mmol)

and pyrazole (6.58 g, 78.22 mmol) in DMF (69 mL), the mixture was

™

heated to 120 degrees.’ After.stirring for 6 hours at 120 degrees
water (68.5 mlL) was added at room temperature, and the generated
mixtﬁre waS-extfacted with ethyl acetate (99 mL x 2). The organic
layers were combined, washed with water (137 ﬁL x 2), and
concentrated under reduced pressure, to give a crude pyrazole form -
proddct. | |
?H NMR (CDCls, 3QO MHz) 68.56 (dd, J= 0.7, 2.6 Hz, 1H), 8.46 (dd,
= 0.7, 2.3 Hz, 1H), 7.97 (dd, J= 0.7, 8.6 Hz, 1H), 7.83 (dd; J=
-2.0,-8.6 Hz, 1H), 7.74 (dd, J= 0.7, 1.0 Hz, 1H), 6.47 (ad, J= 1.6,
2.6 Hz, 1H), 4.82 (d, J= 12.2 Hz, 1H), 4.74 kdd, J= 3.3, 3.6 Hz,
H), 4.49 (d, J= 12.2 Hz, 1H), 3.87 (ddd, J= 3.3, 8.1, 10.8 Hz,
1H), 3.55 (m, 1H), 1.48-1.92 (m, 6H); *3C NMR (CDCls, 75 MHz) 51'47.4,
142.0, .131.5, 127.0, 119.1, 112.0, 107.7, 87.9, 65.9, 62.2, 30.4,
25.3, 19.3.

[Example 8]
[0030)]
[Chemical formula 58]

/

YN
THPO\/CIG HQ\/C(

F’§ conc. HCI




[Chem cal formula 58] N. conc. HCI THPO NNN | PA NN
"HON 27 To a solution of the obtained crude pyrazole-
formproduct in IPA (69 nL) , 12 N HC1 (10 ni, 120.34
nmmol ) was added at 30 degrees. After stirring for 5

how s 8b1ubi&nt EMPETALBLE,I nSQl “eRld W8S - goegenféaﬁqepr@a/uct in
about. 50 nL under reduced pressure, and IPA (14 nl)

TPAweES® added! 2 Thits lwas0 ttHen 180i-rréedmat ) OWQ%gMEEKiamd3O degrees.
adde drogmn§ th toluen e obta|

Arterysgafs re°to tPgFt%? %arap o1 ve©- 19€ne was

conP¥h+ Pyt OH Eprmayﬂrmhﬁprur@@ﬁlﬁa@@éd(D’Sfe?&@re, 429 1PA (14
- for 3 steps). 1H NVR (CD30D, 300 MHz) 68.68 (dd, J= -

mL) vag agdgde T}]_:H) wag t418an(@ﬂ:jlrrg& ad., C}’dﬁgr@eHzarj_cH)addgdzgropwise

1
w1t& gblyeaé 654 ?E 1. Fﬂdqﬁﬁln°é6§*¥%%a % W fﬁ C%Pb@cﬁed by
fllHéplibﬁ todifkke fSr- P?hbb[fﬁﬁﬁﬂﬂﬁﬁﬁﬂchiéxx3lkch@hgﬁleal5 28 g,
formula 59] ~ NN SOCC12 I NN HO - N toluene, DV Cl

1257608 sSoFuepen-of Pyr-Py- OH forn1hydroch|or|c acid salt

o B R DS SRASE o2 T o o

J= 0as, addednaf . TIooMd . @wpaiat, ure. 2Abt ep . 6sntrrmg,f@r1§0(dd, J=

mnutes at this tenperature, about 3 nL of sol vent
0.7wa8 - §i BEi | FRU of f9irider Feduded zpr @8sur 6: 6Rat@d, (5= )0,

adde d generated m xture was extracted

iz V\@%h e?hsﬁ ggetggg (5 m x 2) . The organic |ayers
(Exempeéeconbi ned, washed with water (5 nL) and

concentrated under reduced pressure. The residue was
(003dded with tol uene (14 mL), and concentrated again

Chgg@grlreggggqapgg§sure to give a chioro- form product
1H NWR (CDC13, 300 MHz) S58. 60 (dd, J=

VO SOIZ 847|d'm
HO tomam DMF Cl 2N

To a solution of Pyr—Py-dH form hydrochloric acid salt (0.50
g, 2.36 mmol) in ethyl acetate (2.5 mL) and DMF (2.5 mL), thionyl
chloride (0.51 g, 4.25 mmol) was added at room temperature. After
stifring for 30 minutes at this temperature, about 3 mL of solvent
was distilled off under reduced pressure. Water (5 mlL) was added
_and the generated mixture was extracted with ethyl acetate (5 mlL
x 2). The organic layers were combined, washed with water (5 mL) ,
and concentrated under reduced pressure. The residue was added
withtoluéne(14nm),andconcentratedagainunderreducedpressure,
to give a chloro form product (453 mg, 99%).
'H NMR (CDCls, 300 MHz) 58.60 (dd, J= 0.7, 2.6 Hz, 1H), 8.47 (d;
J= 2.0 Hz,rlﬂ), 8.00 (dd, J= 2.3, 8.6 Hz, 1H), 7.94 (dd, J= 0.7,
8.2 Hz, 1H), 7.77 (d, J= 1.0 Hz, 1H), 6.54 (ad, J= 1.7, 2.6 Hz,
1H), 4.63 (s, 2H).
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J=2.0 Hz, 1H), 8.00 (dd, J= 2.3, 8.6 Hz, 1H), 7.94

(dd, J= 0~7, 8.2 Hz, 1H), 7.77 (d, 1.0 Hz, 1H), 6.54
- (dd, J=1.7, 2.6 Hz, 1H), 4.63 (s, 2H). 28 [Exanple

10] [0032] [Chem cal formula 60] ONN A NN HONJ O

[ExGhpNeO:1©@;. N DBU, DMF p To a sol ution of
hydr oxysucci nimde (13.37 g, 116.20 mmol) in DM (75
(00@2)), DBU (17.69 g, 116.20 mmol), and a sol ution of
chchI or form r%ggct (15.0 g, 77.47 mmol) in DVF (75
VY e °§g‘&€1§nt| |ly added at room tenperature.
Aftek\stl rrang for one howat this tenperature,
vm@M(l@(@?) Nghd the generated m xture
Cl extract@d wit Qi LNacet ate (500 nL) The organic
| ayer ' ed washed with water (100 nL x 2)
, again ohe¥ht r at e8 under reduced pressure. The
resi due was added with toluene (100 niL), and
concentrated agai n under reduced pressure, and the
r eBela amlutrlesiQiijél}«mxafdidled:mmdideexaﬁeﬂ(gﬂa1n3L)20ainmol) in

d | I ] d . by
DMFO C;te)erl ﬁg Q%?gﬁ&eaéaneuc%? R R aE %B C?c?dgg{lg(tign g2f chloro

for@m p@é&@] 1HENNRg(,CW137 I'EYIQQL NHZ'))D@@ 5"75 (nﬂq wéfeosgquentlally
6 Hz, 1H), 8.46 (m 1H), 8,03 (s, 1H),

ad@g@ at7rp9m(ﬁpmpﬁyat@r¢8 (MEted=stiyring, 6orton6}ﬁqur at this

cobpe by, o o s MG ST S Me wineace

wasldRt2acdO8wlith dbndl az:it%,l_ez@S@O ribxanmghe é‘-I]&anJ[ch§§le*s were
[Chemical fornmula 61] O N NH2ZNH2 N

combined, washed with water (100 mL x 2), again concentrated under

réduced pressure. The residue wes added with toluene (100 mL) ,
and concentrated again under reduced pressure, and the resultant
residue was added with hexane (100 mL) at O degree. The obtained
crystals were collected by filtering to give a.succinimide form
product (13.92 g, 66%).

'H NMR (CDC1l3, 300 MHz) 68.57 (dd, J= 0.7, 2.6 Hz, 1H), 8.46 (m,
1H), 8.03 (s, 1H), 8.02 (s, 1lH), 7.75 (m, lH); £.48 (dd, J= 1.7,
2.6 Hz, 1H), 5.15 (s, 2H), 2.70 (s, 4H); *3C NMR (CDCls;, 75 MHz)
5171.0, 152.2,‘149.1, 142.5, 140.5, 127.3, 126.%, 112.2, 108.1,
75.4, 25.4, 20.0.

[Example 11]

(0033]

[Chemical formula 61]

o ﬁN? NH2NH " —._  Ns
0 _N /O—CH2<j>'N\;

To a solution of succinimide form product (15.80 g, 58.03 mmol)
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NONHOCH2 NN, zN To a solution of succi ni mde
form product (15.80 g, 58.03 mmol) 29 in. net hanol
(237 nL), hydrazine nonohydrate (5.7 nL) was-added at
roomtenperature, and stirred for 3 hours at 45
in degheesi AfiemL)f,i hyerbpgnpreshPhyatedecryst alis, whbBeadded at
filtrate was concentrated by about 190 nL. The
roqed@MPERe tebRceAlfafBdT5BF Ut PEN3WASUASdRY Pt Aegeehyl After
e ueaqus u di.um o
AR OB A R ARNETS B EL PP SO ppcengaced by
~abdutensdmiedi dtrel yeeanecent radrece nndet e 8 eskiceth g @aSUL8ded with
The resi due was added with toluene (51 nL),
e thegn@ERE £ B ed? 3 T Miitle? I ¥ RS eXP i B35EF o dinth cpRBonate (50
m1)OPtAINed cLesldue yas nadded wiih E%a'%%a@&mq;g)d at.0y
degree e o talne crystals ' were coll'ecte
cordddritataiteg todgivesaubydrmmasan no. f aris Q@Qduﬁ#=@855§d@ed with
78% . mp. 43 0-43.5C, 1H NWR (CD?0D, 300 MHz) 6 8. 59
tol(% Jﬁlom# /2CBNCRREraFRd @IAIN (@EdeI=redyceg @repsure, and
2 gs 7.75
S iz e R e L eg Rt a R 9 g by g seavee.
'Thel bt A nel @SysZHﬂs[EkaﬁpbellﬂbtebO®&4fhl&@h&mbcab give a

formul a 62] Cl I NM~NO, N
Dy SO N GR © 5GrﬁNPrOBHF§r 805F|ﬁg aﬁ |ce 16.1 g gf DVF
2.0 3 ed_t
m G s et TR e S e e Aeois 7

-stdﬂﬂnl6n41ahddst$fmbd,a2 Bo@nwtbnperatm3b (dhis 0.7 Hz, 1H),
> J£2L 00T Xtutg g addeg yith 372 9,019 2 gyol) of o
2.6 Hz, 1H), 4.71 (s, 2H).

[Example 12]

[0034)]

[Chemical'formula'62]

N

| —
Me/l\Me Me & §T>

48% NaOH V€
aq.DMF

U\/E:E

Under cooling on ice, 16.1 g of DMF and 2.01 g (23.1 mmol) of
acetone oxime-were added to 1.92 g (23.1 mﬁol) of 48% sodium
hydroxide aqueous solution, and stirred at romntemperature.. This
réaction’mixture was added with 3.72 g (19.2 mmol) of
3-chloromethyl-6-(pyrazole-l-yl)pyridine, and stirred for
another one hour at room temperature. The obtained reaction
mixture was added with 11.2 g of iced water, and extracted with
ethyl acetate. After washing the ethyl acetate layer with water,

ethyl acetate was distilled off under reduced pressure, to give
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3-chl oronet hyl - 6- (pyrazol e-1-yl ) pyridine, and stirred

for another one hour at roomtenperature. The

obtai ned reaction mxture was added with 11.2 g of

iced water, and extracted with - ethyl acetate. After

washi ng the ethyl acetate |ayer with water, ethyl

¢ acetate @asogﬁst+l¢gxg§g&yunq§r duggd pressure, to

give 30 4.69 c of an objectiv

product ( eld r' NW

(CDE NYF 8DRC Mz 3ED. "’I‘b:603H&(o1]wC 3RH) 1.8 (1 (gra 3 He

o - %.5:604C.Q, h, 8 _ H8: (d, 1H 2.3 He

U Caaé',"t.dl'uene’ AECE'— 3&? HARFEQ I mip 3= &5“9"‘

C{Eﬂahphe 23p ef003_1 [Chemical formula 631 Chzn~~J
"~ 2Cc _so, To a solution of 500 ne

ChZ .-
I(’z 6’3r‘rrrr8f’f of =o{u= I(Ep\mroéz =0l Og-21- WDz =di ne-5-v ~ _

ml eyl Bvdror.viamne i r nL e --rano_, 3 LL (2.63

nnnl) o= sulfuric acid was added drepw, se. A-ter
*§éﬁﬁér ~Fally add-nc 4 m cf water and. 4 nlL of

acd@no, - Y o crystals were cored-v d IDfi i -~er

ng,‘-o c-_ve 592.

[ @rdrd calHe Nvir2  DMBO. 300 MHz) 54.86 (s, 2H). , 6.60
(dd, iH i 8, % Hz 7 84 (d* 11-i - - ~ - Hz) ,
98 :m 2H), 8.47 (dd, !'H, 2= 2.3

T N\‘ / _ N

O=Chp<, —_ { N N
HalN N N %‘gNO S TN
\ 2 =N "r:.
29 g

S0,

T O 2C0

'H NME (DMSO.300 MHz) 64.8¢

~:8H22NgCeS  Czlic Hi%) £.65, C!%) 45.1B, N/ 73 4~
N ; - L ’ T S as,
Founc: Hi%) ¢.31, Cl%)42.2¢, Nigy 23 28, s¢
[“zamp_e 24
[0C3¢]
[Chemical formu.e 64 ]
— N=
/ M= =, N
C=CHa TN 2 - C-Chz\ N _
HalN —N I‘-’?f\ v'.\\ r\/ /
2 C‘.’::

nmg of an obj ect_ve product i~;

7.

ur



Hz) 8.64 (dd, '_H 2.7 P- ,. mp9 Eerrnen analysis r
Ilvo63 g C: Found . H, , C43. 24 N( 2 - - -

-4 31 [EXanple 4 j [0035 [Chemicr_ formula b4 H N

n-n 31 To a so]-u--ion of 500 ng (2.63 nmol) of

0-f2- pybadolen loylJ@yrigli nB- 63 yhdhset hyt hydr oxyl am ne
in 2 nL ethanol, 219 pL (2.63 nmmol) of 12N

O [RydReH Zoriiec ladild Pwas daaged — vdrlapwibyd h yAreeiydiamdmiengn 2 nl
whi t-e Id re.di [\ v din nL of ter. .

SthgiEh ’GSén‘%rLd ?ﬂi \gt%ligﬁop%\%g% g%dg?@?lggvﬁ%gé‘,loérﬁ carc\-g?stwglssadoed

drdpiails €r € FfeeGippicb 8t 8 @18l €6UL &s Ofc AL @IGRAI1IvIG WOT Bdding 2
collected by filtering, to give 205.1 ng of an

mL ghjerttve priduétn( pifetehanel 709s aHIRNR {ONVEG 806 NHz ystals

_h5._ 14 (brs, .2H) _6. d H_jz 1.2 Hz).,. 7.86 (dd
to 114)3‘1’38.50%%%1%?%’39 395% ?Sé%lfH{o*Jéci. 80%&}?98?%58(%%?1%“0‘
py IH1tkr g, 4 dHz)iva .05 .20%g3-20ardGhiklenent @Araluysi Syield

CBHICLMNAO Caic.: H(% 4.27, C(% 45.19, N(% 26.35, Cl
364y 16. 67 Found: H(% 4.67, C(% 47.46, N(% 24.63,

a (9 . 0 1cal. fo l a

65](}I@QM§(%%S%L§@I\I[IE%-?-§I]21£ SRk kL 4 3bodc? e -
7.8 @dsollm)i,on.ob Imp FH(H.2658Mpiq, af, J= 1.5 le) , 8.65 (dd,
_ 1H,i0r3%-%(£2/r}?zz)ol e-1-yl) pyridi ne-5-yl ] met hyl hydr oxyl am ne

‘m.p.= 207.3-207.4°C
Element analysis
CgHoCIN4O Calc.: H(%) 4.27, C(%) 45.19, N(%) 26.35, Cl(%) 16.67
Found: H(%) 4.67, C(%) £7.46, N(%) 24.63, Cl(%) 15.20
[Example 15] v
[0037]

[Chemical formula 65]

—  N= —  N=
,O—CH2<j>—N\; —— ,o—CH2<___>—N'\;
HoN Ny N \_
: ccicod®

To a solution of 1.0 g (5.26 mmol) of
O—[2—(pyrazole—l-yl)pyridine—S—yl]meﬁhylhydroxylamine in > mL
ethanol, a solution of trichloroacetic acid (10.5 mmol) in 5 mL
ethanol was added drbpwise. The precipitated crystals were
collected by filtering, togive 1.6 g of an objective product (yield
.86.1%).

'H NMR (DMSO 300 MHz) 64.63.(5, 2H), 6.17 (brs, 2H), 6.58 (dd,
1H), 7.74 (dd, 1H, Jj= 0.8, 1.7Hz), 7.83 (dd, 1H, 5= 1.2 Hz), 7.93
(m, 2H),8.42 (dd, 1H), 8.62 (dd, 1H, J= 2.7 Hz)
m.p.= 127.2-127.3°C (decomposed)

Element analysis



et hanol, a solution of trichloroacetic acid (10.5
mmol) in 5 nL ethanol was added dropw se. The _
precipitated crystals were collected by filtering, to
give 1. 6 g.of an objective product (yield 86.1%. 1H

c, ?%ﬁtiﬁ¥5? &%Q$%+%§d§4lﬁﬁ 43(:@?)8769Fﬁ)&PJFg§?F%H gi? 30.08

J= 1.2 Hz),Fqued: H(m) 2H)1, B(¥4230ddo, Wl)s) 18.63,(dds) 30.23
.x Hz) mp.= 127.2-127. 3C (deconposed) '

rExEhols 2 . : _ |
EFéRent “dnal ysis 32 G 1H11C13N403 Calc.: H (% 3.14, C

[00%%3137.36, N (% 15. 85, d (% 30. 08 Found: H.(%
3.11, C (% 37.40, N (9% 16.08, d (% 30.23 |[Exanple
CT@PlFGGBSPrmPEheﬁftaI formula 66]) N N OCHZ J NO-CH
HZN N NO30 To a solution of 500 ng (2.63

: N=
hgn?%{jzéy ol e- I)pyrlq@ c§f§T£ﬁﬂK;§Ihydroxylan1ne

in 2.5 nm ethanol 200 3.18yn1ol ) of 69%nitric |
aci d was added dropmnse CIyéFéls that were |
precipitated by ice cooling were collected by.

-filtering, to give 0.25 g of an objective

0- th@pﬁkﬁLQh%nldflk@brh qg %3yhkggt lhydr oxyl am ne.
nltrate Yleld 37. 6% H N DNSO 3 0 MHz) 55. 05

O—ég (pppazeleol (gl gyglaﬂhéﬁbfﬂﬂlmeﬂhﬁlﬂ}dﬂoﬁyfﬂﬁlne in é.5 mL

50, (dd, \1H, 5 Hz 64 (dd, 1H,
=t§203 038 b, 52 258 155 63E Tidcompiseayes i S Bopnise.
Cr & LIS Q4 <Ga a %y4: 38, ¢ ecte

e Fouma 1y by i B R B Mecreany

-filtering, to give 0.25 g of an objective
O—[2—(pyrazole—l—yl)pyridine—5—yl]methylhydrbxylamine nitrate
(yield 37.6%).

'H NMR (DMSO 300 MHz) &5.05 (s, 2H), 6.60 (s, lH); 7.86 (dd,
1H, J= 0.6 Hz),.8.00(m,'2H), 8.50 (dd, 1H, J= 1.5 Hz), 8.64 (dd,
1H, J= 2.4 Hz)
m.p.= 170.5-170.6°C (decomposed)
Element analysis
- CoH1aNsO; Calc.: H(%) 4.38, C(%) 42.69, N(%) 27.66

‘Found: H(%) 4.28, C(%) 42.66, N(%) 27.84

[Example 17]
[0039]

[Chemical formula 67]
. | >
N\ N \N

P I
X N AN 0

A solution of 2.0 g (10.5 mmol) of



[ Exanmpl e 17] [0039] [Chem cal forrmula 67] NNN N N, N N

NHZ -NH3 CF3C00 O A solution of 2.0 g (10.5 nmol ) of

33

O [2-(pyrazole-1-yl)pyridi ne- 5- yl ] met hyl hydr oxyl am ne

in 12 nL toluene was added dropvvl se to a solution of
O- [£- Byrerc05-eqyl1Py@ imiok)y > —of I PEAhvA hyidked vdemvert iof 12 mL
toltuoI enl%ee% y/ l Pf?%w{rsLe tFo)raeglo?Ll ttatfeg%f C_Lr %St gbﬁ)éa\(l:\?e(%’\e/él 0 mmol)
of Q‘-E[AZ-:L(np)hfi&éQ eolv:élnkpysm dbm@eﬁeyb] H@t/hw\hydmxy' B PEpitated

trifluoroacetate (yield 83.50). 1H NMR (DVBSO 300 MHz)
Cr&@zFaQ@ Ferexpylliest sy b(}dmiﬂerlmw H@)glvq BL7 @ddf omectlve

gbpﬁag%lgln7yf&’p eco gggeéﬁlﬁéet et an Q’J‘ngu%;

tm@Jlle]rbE&M@?zeCalerlsteo/z)s :3..64, C(%9 43.43, N(% 18.42,

F(% 18.73 Found: H(% 3.61, C(9% 43.48, N(% 18.49,

F( 9% NEB. 89159 PRQUELET 14 -apl Feabi ] i to]5 T 084015, Thﬁﬁufgih 7.84

oyn of oh regen ent j,on, ossj, bl

do?o%glp?l ?I gntly pr%ggucg agco é‘ibu% éhgvvlkﬁllbi gbr?r%lﬂ a§ 2.4 Hz)
n.d Ghamcarcf gpagubap68td) H2NO QN N-Nand to

effici ently produce an antim crobial agent shown by
Elgmiitulegal Yeéfeni cal fornula 69] NN N_ "Ac N O\

cHAF,MNo; calc.: H(%) 3.64, C(%) 43.43, N(%) 18.42, F(%) 18.73
Found: H(%) 3.61, C(%) 43.48, N(%) 18.49, F(%) 18.89

[Industrial applicability]

- "[0040)

Through a compound of the present invention, it is possible
to efficiently produce a compound shown by formula:

[Chemical formula 68]
O

and toefficiently produce an antimicrobial agent shown by formula:

Chemlcal formula. 69)]

\

NN

The production method of the present invention can be conducted

34



HOONOHO .,Iw0 O O O The production nethod of the

present invention can be conducted 34 efficiently

because the nunber of steps is smaller than that of

conventional arts. Additionally, it can industrially

< Ar i.ced. because no reducing step is included. 35

e*ﬂﬁf%%ﬁt\%\i’s%‘:ﬁﬂsﬁ EPBf "PRRSf n9ENFFBRF 15 smaller than that of
conZeppybazol ertsy! ) pyaidisg. gdeyivati ls] [Qaim .

1] A conpound shown by forﬁﬁ?é:éﬁ.?g e%%%gﬁ{géﬁ#ﬁﬁszﬂCthEd
becguse nR rrgucing(whepein Rnfdudelydroxy protected by a

tetrahydropyranyl or a group shown by fornul a:

[Chemical formula 2] R2 ONRL (wherein R and R2

each i ndependently represent hydrogen, alkyl, aralkyl

optionally substituted by al kyl, al kyl oxy, or hal ogen,

aryl optionally substituted by al kyl, al kyl oxy, or

hal ogen, or heteroaryl optionally substituted by

al kyl, al kyloxy, or .halogen)). [Claim2] A nethod of

produci ng conpound shown by fornula V "[Chem ca

formul a 5]



RLOCH2 / N ~=NN R2V (wherein R1 and R2 each
i ndependent|y represent hydrogen, alkyl, aralkyl LLOYD WISE
optionally substituted by al kyl, al kyl oxy, or hal ogen,
aryl optionally substituted by al kyl, al kyl oxy, or
[Tifdleoge, ther invemdrioarlyl @ptlpomalziofesubgtli)pytradiiby derivative
al kyl, al kyl oxy, or hal ogen), 36 LLOYD W SE :
conprising reacting a conmpound shown by forrmula I11:
[ciGhem cal formula 3] RL OGCH2{~ ~X N R2 |11 (wherein
Rl and R2-are as defined above, X is halogen), wth a
[Ckﬁﬁnkam shown by formula IV: [Chenmical formula 4] H |
IV.in th& gresence of base or acid. [Caim3] A ,
0

ne§h88m8?uﬁ bRV RgPR £E8FPBEAd shown by fornmula VI or |

[cHdmsica@ldorfGieniical formula 7] N 0-CH2 HZN N VI
conpri sing hydrolyzing a conpound shown by fornmul a V:

RO i cﬁj/\fbior mul a 6]

N\ 7
N

\N?A
(wherein R is a hydroxy protected by a tetrahydropyranyl or a group
shown by formula:

[Chemical formula 2]

(wherein R’ and R’ each independently represent hydrogen, alkyl,
aralkyloptionallysubstitutedbyalkyl,alkyloxy,orhalogen,aryl
optionally substituted by alkyl, alkyloxy, or haloéen, or
~hetercaryl optionally substitﬁted by alkyl, alkyloxy, or

halogen) ).

[Claim 2]
A method of producing compound shown by formula V

[Chemical formula 5]

R'  O-CH C>—N'N\\l
- =N ? =

R2
A"

(wherein R' and R’ each independently represent hydrogen, alkyl,
aralkyloptionallysubstitutedbyalle,alkyloxy,orhalogen,aryl
optionally substituted by alkyl, alkyloxy, or halogen, or

heteroaryl.optionally'substitutedtnzalkyl, alkyloxy, or halogen),
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N RLOCH/ NN NN RV (mhereih RL and R2 each

i ndependently represent hydrogen, alkyl, aralkyl
optionally substituted by al kyl, al kyl oxy, or hal ogen,
aryl optionally substituted by al kyl, alkyl oxy, or LLOYD Wise

coRpk@g€Rg Stachehgroaryl optionally subst i t ut ed by
al kyl, al kyl oxy, or halogen) in the presence of acid.

a gFmMbpOVD WhSEn pl formdlaArnet hod of producing a

Cc%ﬁﬁound shown bg formula I X2 [Chemical fornula 101

[CRRRFCalRESTHUFRX 3fwherein R3 represents a protective
group of droxy) conprising reacting a conpound

R1shqwm; Ia VIIl: [Chemcal formula 8 X R30 N
VAN | Neln R3 is as defined above, and X is

‘R?hal g en) , With a compound shown by fornula IV: |
[Chenlcal formula 99 HN IN IV in the presence of . |

(w9@§§19rRaCéﬁh ﬁxjéyenhé]defined above, X is halogen),

with a compound shown by formula IV:

[Chemical formula 4]

H
N.
\ N
v
in the presence of base or acid.

[Claim 3]

A method of producing a compound shown by formula VI or its

salt:

[Chemical formula 7]

. |

- N T ' : |
/O_CHQ //_N\/ ) |
HoN g\ N : _ _ |

VI
comprising hydrolyzing a compound shown by formula V:

[Chemical formula 6]

(wherein R! and R? each independently represent hydrogen, alkyl,
aralkyloptionallysubstitutedbyalkyl,alkyloxy,orhalogen,aryl
optionally substituted by alkyl, alkyloxy, or halogen, or

heteroaryl optionally substituted by alkyl, alkyloxy, or halogén)

in the presence of acid.

37



A nmet hod of producing a conpound shown by formula X
[Chem cal formula 12] \ NN HO, N X conprising LOYD WISE
hydrol yzi ng a conpound shown by fornula: [Chem cal
formula 11] ANN R3O N I X (wherein R3 represents a
Rt ective group of hydroxy) 38 LLOYD WSE in the
preserice of acid. [Caim6] A method of producing a
CoRpAYaRoshemnp byah ol Myl & MmpolLhesi r 11N,
- X ~NX (wherein X Ilﬁrééj hal og%n)%o%??ls]i %8 gg%xg}l%lénéy
[Chemsigrdofrrrmyi@miody fornmula X [ Chenical fornula 13]
NN HO _.N X according to the nethod according to
cl ai m@ and reacting the conpound shown by formula X
el [ ha Mal ogenating agent. [Claim7] A nethod of
' oduci ng a conpound shown by formula X Il [ Chem cal
folfula 177 ONN N O .N

(wherein R3represents a protective group of hydroxy)

[C

comprising reacting a compound shown by formula VIII:

[Chemical formula 8]

| S X
oo LN
VHI

(wherein R® is as defined above, and X is halogen), with a compound

shown by formula IV:

[Chemical formula 9]

H
N‘N
\
v
in the preseﬁce of base or acid.

[Claim 5]

.A method of producing a compound shown by formula X:

[Chemical formula 12]
o
HO =N
X

comprising hydrolyzing a compound shown by formula: .

[Chemical formula 11]

o T
R3O0 ‘_N
IX

‘(wherein R’ represents a protective group of hydroxy)
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~O XI'l'l  conprising obtaining a compound shown by

formula Xi: [Chemi cal fornula 15] -~ N . N X~ N LLOYD WISE
Xl (wherein X is hal ogen) according to the nethod

according to claim6, and reacting the obtained

inCc omeo e swinide @ fc@@eund shown by forrmula Xi|:
[Chenical fornula 16] 39 LLOYD WSE 0 HON3 0 XiI.
[Gaim8] A nethod of producing a conpound or its salt
[Cagq\gpsyforwla VIt [Chenmical fornula 19] N OCH2
J]--NH2N N VI conprising obtaining a conpound shown

b Aometthed Xbt | prod&hend cal g gy}la 181 1a N1
~)é Xl accor%llr?}g t%mtJ he C od of c%)al m anr(r:'iu a

[ Ohriisalz ifeg e dttlai ned conpound in the pr esence of
base. ,/\

xﬁ

(wherein X is halogen)

~comprising obtaining a compound shown by formula X:

[Chemical formula 13]
o N

according to the method according to claim 5, and reacting the

compound shown by formula X with a halogenating agent.

-[Claim 7]

A method of producing a compound shown by formula XITI

[Chemical formula 17]

Fﬁ
N.
o) SN

© X

‘comprising obtaining a compound shown by'foimula XI:

fChemical formula 15]
Fed
X ~N

(wherein X is halogen)
according to the method according to claim 6, and reacting the

obtained compound with a compound shown by formula XII:

[Chemical formula 16]
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[Gaim9] A method of producing a conpound shown by
formula: [Chemcal formula 22] N NNAc ONi N
HOy Il "i0 HOB: 0. oo conprising obtaining a conpoundLOYD WISE
or its salt shown by formula VI:© [Chem cal fornula
0] .40 LLOYDWSE N, HOCH2 N/-N, J 2N WV
HOoNaccording to the nethod of claim3 or claim8, and
aeddting the obtained conpound or its salt with a
conpound shown by formula: [Chemcal formula 21] Ac
NN O / HO, O Oin the presence of acid or base.

[ c1fzGlaism 10] A net hod of producing a conpound shown by
formul a:

A method of producing a compound or its salt shown by formula

VI:

- [Chemical formula 19]

f—\ N
O-CHo\ /— N\;
N —N _

VI

Ho

comprising obtaining a compound shown by formula XIII:

[Chemical formula 18]

<i§o =N

° xm

according to the method of claim 7, and hydrolyzing the obtained

Compound in the.presence of base.

[Claim 9]

A method of producing a compound shown b§ formula:

[Chemical formula 22]

N~ //_l
N\ -
he
O‘; “ A
2 o ~,
9 SN
" HO O W S Ho, /'\
~ N~ N,
W i
. e J .
W KO i, ge) O/\

comprising obtaining a compound or its salt shown by formula VI:

[Chemical formula 20]
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[Chemi cal formula 25] N RL OCH2 ~-N}=N-N R2 V

(wherein R1L and R2 each i ndependently represent LLOYDVWSE

hydrogen, alkyl, aralkyl optionally substituted by

al kyl, al kyl oxy, or halogen, or aryl optionally

subst jtut edNhy al kyl , al kyl oxy, or hal ogen)

Eofprisi/nd.reacti ng a conpound shown by formul a:
HaN Chemicdl formula 23] NN X '.N X (wherein X is

hal oge¥), with a conpound shown by fornul a: [ Chemi ca

fornmula 241 41 LLOYDWSE ,OHN RL R2 | | (wherein
acrerghdgRRar ehagnelidioherf abodvie) .3 drllliand 1§, famd ysdaadting the
onhafsd kbbb S D A R LB Loy commune.

Tchbpiekn Ehem&akht2i$ a sulfate, trichloroacetate, or
trifluoroacetate. 42

in the presence of acid or base.

[Claim 10]
A method of producing a compound shown by formula:

[Chemical formula 25]

— 'Nﬁ
R O-CHy{ /—N_
V=N \___N_ =
R2

\"

(wherein R!' and R? each independently répresent hydrogeh, alkyl,
aralkyl optionally substituted by alkyl, alkyloxy, or halogen, or
aryl optionally substituted by élkyl, alkyloxy,'of halogen)
comprising reacting a compound shown by fofmula: |

[Chemical formula 23]
« %
Xl

(wherein X is halogen), with a compound shown by formula:

[Chemical formula 24]

41
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" OH
N

o

1 2
RIIR
(wherein R' and R? are as defined above)

[Claim 11]

A crystal of a salt of a compound shown by formula VI:
[Chemical formula 26]

—\ 'N\\
O-CH )—N_|

V'l

3

wherein the salt is a sulfate, trichloroacetate, or trifluoroacetate
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