Y ti [Docunent nane] SPECIFICATION [Title of the
i nvention] 2-(pyrazole-1-yl)pyridine derivative
[ Technical field] [0001] The present invention

| - -1-yl i di derivative,
(Do BB ot § R and & method of sl ng
(Titliide&SapRe [ RIGHArupd arsl (,[,0902]; iﬂgﬁ%%HQEEHER% berivative

di scl oses a conpound which 15 useful a
[Techanicad c£obildl] agent, represented by the fornmnula:
[Chemical formula 1] NONN,,Ac ON4t I """ N ONO
[000HOHO OO OOIt also discloses as its intermediate,

, ' f la, 2
ol B AN N AR E Lo FRIA THF nPhad PHERAALE Thevt byridine

derivRaCH Oy %?ﬁ@%ﬁ?%?&’dul:_%n%e%wei Rethe | DYMLAthod of using
formula 3] a,

the same.

[Background art]

[0002]
Patent document 1 discloses a compound which is useful as an

antimicrobial agent, represented by the formula:

[Chemical formula 1]

It also discloses as its intermediate, a compound shown by the
formula:

[Chemical formula 2]

O
N
\ N/ \N/ ‘

As a production method thereof, the reaction as shown below

is described.

[Chemical formula 3]

(DT

. X159159*

1 AR

*G00002*




NN O O\ Reduction Hal ogenation MMON Cl MeO ~ NN
OHN~ N O~-NOHO~O_ H2ZNO C @, NN NO NN N
N~ N [Patent docunent 1] U.S. Patent Publication No.
2004/ 01718348 [Disclosure of the invention] [Problens
to be sol q by the invention [0003] It is an obj ect

o of he pr ent i Ve on/Jj USFiige Heﬂ.ogenatlon

MeO P @‘@T dgent gy

[Chemcal for a4] \ONl ON NOHO,,

O O O [ Means for sol ving the probl enj [ 0004] We found

a novel s gsis method of a conpound shown by

forrr%a em$ formula 6] H2N-O o

N - ~ HaN- — =

o O TG0

[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 invention to provide a method

of producing an antimicrobial agent shown by formula:

[Chemical formula 4]

[Means for solving the problem]
[0004]

We found a novel synthesis method of a compound shown by
formula:

[Chemical formula 6]

OO
N
\_ /N,

which is an intermediate of an antimicrobial agent shown by:

2



\' ~NNN~ which is an internediate of an

antim cr obi al agent shown by: 2 [Chem cal fornula 5]

N ON ~Ac NN ONO HO HG,,,,,. :j~~ﬁ0ug"...h

t is, we found a conpound shown by the
[Chenig gmfﬂﬁmflgran‘[lﬂﬁ a nethod of producing the sanme and
~ amethod of usmgthe sane: [Chemical fornmula 7] RN
N\ N N~ (wherein Ris a protected hydroxy or a group
by formula: [Chemical formula 8] R2 ONR
gwhellein R1 and R2 each independently represent
n, Al kyl, optionally substituted aral kyl or
opti ongl ly substltut ed aryl) The present invention

et f ol ng inventions. (1) A conmpound

shOV\gl Nf Jm(l)”’a Chem cal fornmula 9]

\\i
o

iy

o umo

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 7]
pese
_ J N
\ N N

(wherein R is a protected hydroxy or a group shown by formula:
[Chemical formula 8]

R2

(wherein R! and R? each independently represent hydrogen, alkyl,

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

[Chemical formula 9]

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

[Chemical formula 10]



N MN~ (wherein Ris a protected hydroxy or a group

shown by forrmula: [Chemical fornula 10] 3 -"r vy R2

ONRL (wherein RL and R2 each independently

represent, hydrogen, al kyl, optionally substituted

aral kyl y optionally substituted aryl or optionally
— osuRstituted heteroaryl)). (2) A nethod of producing

compound shown by formula V [Chemical fornmula 13] N

R10 - 10C1. N\J R2 V (wherein RL and R2 each

i ndepgndent |y, represent hydrogen, alkyl, optionally
(wher&igsiR t et %/r geeh irgirponarnylyupsrinanent aryfirogen, alkyl,

: tii-onal | ubstituted heteroaryl), conprisjng.
opt i B R s E PR e Db by SPERn £ T b ehaicad aryl or
opt idn@d My asddl t i RuNQCHize N XodzyRg )11 (wherein Rl and
R2 ar'e as defined above, Xis halogen) , with a
¢dhpaund t hshbvwt byrbaumilng Id6mg &Shedal sabwonppl fodrhla v

HNN [V in the presence of base or acid. (3) A
[ChemygaHodf @fmptadédilng a conpound shown by formula VI or

—_— 'N\
R! p—CH2©—N _
»=N N

RZ
\'

(wherein R? and R? each independently repreSent hydrogen, alkyl,
optionally substituted aralkyl, optionally substituted aryl or
optionallysubstitutedheteroaryl),comprisingreactingacwmpound
shown by formula III:

[Chemical formula 11]

R! p-CHZO—x
»=N N

2
R m

(wherein R!' and R? are as defined above, X is halogen),with a compound
shown by formula IV:

[Chemical formula 12]

H
N ~
W)
/
v
in the presence of base or acid.
(3) A method of producing a compound shown by formula VI or

its salt:

[Chemical formula 15]

— N
p—CHz@N\;
HoN N

Vi



its salt: [Chemical formula 15] N OCH2 \ N NH 2N

VI 4 conprising hydrolyzing a conpound shown by

formula V: [Chenical formula 14] N, r%¢«>cyg NNJ
R2 each resept

compy e g AV BB N RB £y e B T S SPETRR ¥

[CherPiRid DNAbkMusUbatt uted aryl or optionally substituted
heteroaryl) in the presence of acid. (4) A nmethod of

pr od g m.conmpound shown by fornula I X2 [Chem ca
orsrin({jg—rslj~ NN R30 ,,A, IX (wherein R3

?‘N represehts a protective group of hydroxy) conprising
reagying a conpound shown by formula VIIl: [Chenica
formula 16] R30I . N VIII (wherein R3 is as defined

(whe RBQY &R 3l R §ah4a qgﬁf@pen%h@l? QQ%%t 5&9&‘@08&1, alkyl,
formula I'V: [Chemcal fornmula 17 H

optionally substituted aralkyl, optionally substituted aryl or

optionally substituted heteroaryl) in the presence of acid.

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

[Chemical formula 18]

o
R30_X_N
IX

(wherein R3represents a protective group of hydroxy) comprising
reacting a compound shown by formula VIII:

[Chemical formula 16]

X
S
R%ﬁ

Vil
(wherein R3® is as defined above, and X is halogen), with a compound

shown by formula IV:

[Chemical formula 17]

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

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

[Chemical formula 20]
\JE?Yﬁlk
HO =N

comprising hydrolyzing a compound shown by formula:

[Chemical formula 19]



LIN\-N IV in the presence of base or acid. (5 A
met hod of producing a conpound shown by fornula X
[ Chemical formula 20 NN HOB N X conpri sing
hydrolyzi ng a conpound shown by fornula: [Chem cal
form{T® 19] 5 I~ NN R sO-N IX (wherein R3 represents
3 foNective group of hydroxy) in the presence of
RO Ny (6) A method of producing a conmpound shown by
fldrmula XI: [Chemical fornmula 22] NN X , N X
(wherein R is hal ogen) conprising obtaining a conmpound
(wheshgwnRbyr ¢RERERATLR a [rareheehl vEogmelup X N Akok®) NiX the
accor dj ng tg the nmethod shown in (5), and reacting the
presec’b%o%hd C%%O\Nn by fornmula X with a hal ogenating

R h f ' .
T S TR 0pRp SRR A B B
[Chemical formula 22]

Foil
X =N
X

(wherein R is halogen)
comprising obtaining a compound shown by formula X:

[Chemical formula 21]
e
HO 2N
X

according to the method shown in (5), and reacting the compound
shown by formula X with a halogenating agent.
(7) A method of producing a compound shown by formula XIII

[Chemical formula 25]

)
0o ﬁ N
&-O /N
0 XHl

comprising obtaining a compound shown by formula XI:

[Chemical formula 23]
X =N
Xi

(wherein X is halogen) according to the method shown in (6), and
reacting the obtained compound with a compound shown by formula
XII:

[Chemical formula 24]



N‘Oer ,.N O XIII conprising obtaining a conpound
shown by forrmula XlI: [Chemical fornmula 23] NN X1 N
Xl (wherein X is hal ogen) according to the method
o shown in (6), and reacting the obtained conmpound wth
HON::a conmpound shown by formula Xl I: [Chem cal fornula
> 6 0 HON O XIl. (8) A nethod of producing a
conpound or its salt shown by fornmula WVI: [Chemical
flén rima t24d ol p bdNic OnEGHR c2Mpdund ol t Sisizg tobhawii Bg formula
a conmpound shown by formula Xil1: [Chem cal formula
VI: 26] O NN N'Oer ,, NO XIII according to the method
and.hy | yzing the obtained conpound in the
[Chemplrcea(s BntRr gf]lﬁag 7] (9) A nethod of producing a conpound

shozi:g‘f,qrrml a: [Chem cal fornmula 30] NON
O-CHyQ\ N
H,N \_y J

\'/

comprising obtaining a compound shown by formula XIII:

[Chemical formula 26]

N
0 V@r N
&o _N
O

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 30]

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

[Chemical formula 28]



N~Ac ONONO HO HOB,,,, I\Jp"" Opgn.., "I 11,10
O O Oconprising obtaining a conpound or its salt
shown by fornmula VI: [Chemical formula 28] 7 N O CH2

NJ H2N N MI according to the nmethod of (3) or (8),
_Apnd/react Ny t he obtained conpound or its salt with a
iin gg Nougd ghghn by formula: [Chem cal fornmula 29] Ac
2 OOOHO",% HO 1111010 r INO 110 O OOin the

preséice of acid or base. (10) A nethod of producing a

conpound shown by formula: [Chemical fornmula 33] N
acconlig (rp Mhaume RRoguRdr didn RE difd Ranshcteacting the obtained

i ndependent!|y represent hydrogen,, alkyl, . optional
comp%ﬂﬁét?fufga §F£3qﬂl %p¥?3ﬁ§Pﬁf W?t%Ye%oémﬂ¥éﬂ
[ChenfiXP] | 85 PgyRgaslgng a conpound shown by forml a:

in the presence of acid or base.

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

[(Chemical formula 33]

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

[Chemical formula 31]
VJE?Yﬁlk
X =N
Xl

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

[Chemical formula 32]

OH

7’

A

1 2
Ry R



[Chemi cal formula 31] ~~ NN X A, N XI (wherein X
i s halogen), wth a conpound shown by formula:
[Chemical formula 32 ,OHIN RIIl R2 8 (wherein Rl

1 » def d b It of
Wher%on'pc?ﬁnars% %yl P%F F%J\%‘Qd % )éﬁﬁ?:sa fo?rrulaa 34] N
O EH 2 Geit B 2N ’\l:oMbou(erZ)shTJ;\?nsgg,t fof i) which is

a hydrochloride, sulfate, trichloroacet ate or
[Chentirad] ubooacébaBBd.] (13) A conpound shown by fornul a:
[Chem cal formula 35] H3C OCH2 N CO H3C (wherein X
[ Best node for carrying out the
O- ‘P'ﬁw@%ﬁ]‘ [ 0005] The present compound is a conpound
HZN shovvn"byfornula [Chemical formula 36)] R\ N~ NN

vi
(12) The salt of (11) which is a hydrochloride, sulfate,
trichloroacetate or trifluorocacetate.
(13) A compound shown by formula:
[Chemical formula 35]

H3C p‘CHzOX
=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]

(wherein R is a protected hydroxy or a group shown by formula:
[Chemical formula 37]
RZ

_O_N:<

R1

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

optionally substituted heteroaryl)).



(wherein Ris a protected hydroxy or a group shown by
formula: [Chemical fornmula 377 R ON RL (wherein
R1 and R2 each i ndependently represent hydrogen,
kyl optional | bstituted aral kyl, .optiqnally
ShRLteeny o a1c ST R ToRKT | o e b EFRdTba e FeTs o 2 hydroxy

groug Y5108 WE ) wiPhThep EBEB-HRNY QGIAML Y OX¥r1USed s protective
herein refers to a hydroxy group protected with a
groumprictettdee tgtowhydxampt esyaf, preattant ywet hgloup
i ncl ude tetrahydropyranyl, nethoxynethyl,
1-methomy nbxperhydeifi e hyl T e therwetyetly me weyhyl benzyl,
benzyl substitu enzyl d the |]ike. In
suns Ve ang ST E A P oy r iyl L e S L b 25 " 9apydropyranyl
is pré¥hstielt e JraUp, Of ; sUPsH §rbeE PLBAYst d&vflfd 1, ,
s IDrni t rg,e hal ogen and the I iEeécangbe recisttel?. ebteenrzrx alkyl
nitrd,alkyl8gesednkiendien Ireer sahoba tgaigdd - chai n or

branched al kyl Iqroup having 1 to 8 carbon(s). For .
granpleem neakkyl" wehgl hargimpyefersopropylstre bghytchain or

[ | -b |, tert-hutyl - tyl, i tyl,
orand SO0 SEE Ry oot PG UL, B Y SO0B oy,
| i fi.ed. hght;-Lhal r r.al qnggj
ethylé: @—Iﬁg?%gg'ﬁg\%irg#gfgff% 4%2?%%%9(31) sucﬂygé Fe’rgtch)lg)l ,

tert-@tunyyl, nrgumopyl, lisqeopyl, medpéytyll, sedvty¥bentyl, n-hexyl,
sec-butyl, tert-butyl or the like is preferred. The
isohepgtlmangd atkyl 1iksedareres nexempdd fiied he Faforradghicmedhain or

| kyl .subhstituted wi.th pheny] or naphthyl, for
oranchedl sIEVE BRANE PeiaetnyD 4 REgRIY| HoGHAR SRTEREYL, ethyl,
- ke ;L "ar vl ed:herejn, ref _ _
" prdgr)}glnﬁatlis{:@%%r g}:ilglﬁiEUtgriéuélg%P%r%’nlo'cyc CZ %L?tgghdgﬁggdbUtyl oF
the lriikyg ihw@vphngfériredld carbon (s) . For exanple, phenyl,

napht hyl , phenanthryl and the |ike are recited.

PhenyP s "Ferat el ar nyepr fericy. rfersekm the afore-defined
sviey 2, U PR VRO RSt 1508 B0 BEIOSISHe  bensy,
phene®tM, SHfNEhylmethyl and the like.

The term "aryl" used herein refers to an aromatic carbocyclic
grbup of monocycle or condensed ring having 6 to 14 carbon(s). For
example, phenyl, naphthyl, phenanthryl and the like are recited.
Phenyl is particularly preferred.

The term "heteroaryl" used herein refers to 5- to 8-membered
aromatic heterocyclic group having one to four oxygen atom, sulfur
atom 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 position which allows substitution. The bonding hand may
be located at either carbon atom or nitrogen atom in a ring. For
example, thienyl, furyl, pyrrolyl, imidazolyl, pyrazolyl,

triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,

10



atom and/ or nitrogen atomin a ring, or an aromatic
heterocyclic group in which 5- to 8-nenbered aronatic
het erocycle is condensed wth one to four 5- to

. -menper ed_aronat.i ¢ carbocycle.or other. 5: t

ot LT e DR ST C L ETShyRre, ENF TRy IBYL: o furazanyl,

pyrazl@Rdi NG handi a2b13NY, RA&Id1 £#Po W Ghpahl M iry1l, benzothienyl,
substitution. The bonding hand may be |ocat'ed at

benzigiitdweroLat bdremtz otrhdk zoiltylogemdadlopl j ”disbenAgGLubE9l, quinolyl,

_ exanple, thienyl, furyl, pyrrolyl, imdazolyl,

1soq 204 4| ?lflflp'\é\zéhymultr&wamlw dugxered yyl, phthaladinyl,

i sgxazol yl.. thiazal yl 0, i sot hi_ azal.yl, ridyl, .
pury s R YG ol dy T ERebiaRn Y h ur Bodmgr e i BT byl ervainyL,
phanallirBdi az0] yb-pasadiaal o ; c Peneof Uradnhengot hy QoY hgazo1y1,
ben2|n1dazonF, benzot hi azol yl, indolyl, dibenzofuryl,
indolduiimolly|andi shguiliXdeylcarci baokgk,i t@ud .nazol yl ,
qui noxal yl , phthal adi nyl, puryl, puteridinyl,
2hkpazBP YRt YphBnahkhkicdivnis, agachpaienyls, thphahkyilngk, described
1, 10- phenanthronitrile, isoindolyl, 1Hindazolyl,

abovei'ndolidinyl and the like can be recited. Al kyl noiety

i1 8LKY @hdsS ABuSATR:2S ke Al AY] BSofese e odine.

above. Hal ogen neans fluorine, chlorine, bromne or
Exaihpees bBfamilest DEéusnbstiint WgItidma DPYi eQdisityi tuted aralkyl,
. substituted aralkyl, optionally substituted aryl, and
optioggililohakby tdinsisd ared hendrart yPnal vl sutestheuted heteroaryl

. f ore-defi ned al kyl, ~afore-defi.ned kyl oxy, hal ogen
l“Clu§ﬁdt?‘ﬁea|fi%&‘GF%%%%Td 1hkiie PEPEGH ,l’b?%%ﬂéﬂgﬁyr halogen
and tWel l1i3& made on a method of producing a conpound

shown by fornula: [Chemical formula 38] H2ZN-O -C N
[00060si ng a conmpound of the present inveniton. [0007]

Chem cal formula 39] ,COH

n the following, explanation will be made on a method of
producing a compound shown by formula:

[Chemical formula 38]

HzN—O@Ni
/ =
\/ w

using a compound of the present inveniton.
[0007]

[Chemical formula 39]

OH
|
— R1 )\Rz . —— Ste P 1 1 i N
x R p—CH2<:j>F1X R p—CHz<Cj>}—N
R\ e R S A S e e
R2 H R?
I ] NN v
ﬁ 4 Base or acid
v
Step 2
— Nx
p-CHzQ—N\;
Acid HaN
Vi
[0008]

11



NR~R2 Step 1 N RNXIlI RIOGCHZ N X R-NO-CH2 N N J

2 RZIIl NRV \ iNBase or acid IV Step 2 N OCH2
NJ Acid HZN N VI [0008] 11 Step 1 This is a step of
Step Hgacting a compound shown by formula I'll (Rl and R2

each i ndependently represent hydrogen, alkyl,

@Hﬁ.is05.1§|$yst§15‘t§firtég@tgiﬁ‘&a%l l@@mgﬂgﬁaogﬁbkﬁ by formula III (R!

substituted aryl or optionally stitute
and Rfeeerdariidependehallggampméséna hoapewith Sholkyby optionally
formula IV in the presence of base or acid, to obtain
substy tappdunga Lédwn IR ¥R ALl s Vubas itet dsarydodirumptionally
subs%%%ﬁ%é?é%%%%?kég#'Xgr gg% Eg 5%%5 y%&?%ﬂdg’c?ggkgﬁf L‘srplown by
formBBU( 8-4iarabh cyclalka. 4:0bundec /- /081, ﬁgd?ﬂghin a compound
nmet hoxi de, potassiumtert-butoxide and the I ke may )
showrbéwskorméAbaamrmunt of the base may be, for exanple,
1.05 to 1.5 equivalents, relative to the conpound
AgHdvth by ef.of pdiiam hydrAde/hdigbiigm bydeligenesokdfiomi bydroxide,
benzenesul f oni.c sul furic acid, acetic

1 d id., .
Potaégg%ﬁ W&%FB&ﬁFSV!&%ﬂﬁ Cgﬂﬂmfﬂ8'like may be used. An
DBU (185U 2 2111 RE AGI & MRYy Pen §OE-9xanRl\e, S%o@?utnsm%g?lr%ﬁiade ,

equi val ents, “relative to the conpound own
potaslslilum Ase rt hBusokienrt .arth Meh 8yl sukf @diydee used. An amount of

di met hyl f or mam de,
the base may be, for example, 1.05 to 1.5 equivalents, relative
to the compound shown by formula III.

As the acid, p-toluenesulfonic acid, benzenesulfonic acid,
sulfuric acid, acetic acid, hydrochloric acid and the like may be
used. An amount of the acid may be for example, 1.05 to 1.5
equivalents, relative to the compound shown by formula III. As
the solvent, dimethylsulfoxide, dimethylformamide,
dimethylacetamide, tetrahydrofuran, N—ﬁethylpyrrolidinone,
N,N-dimethylimidazolydinone,.diglyme, triglyme and the like may
be used. Reactionmaybecarriedoutatabout()tolSO°C,forexamplep

at 120°C. The reaction may be carried out in the presence of a

catalytic amount (e.g., 0.1 to 0.2 equivalents) of sodium
para-toluenesulfonate, sodium iodide, potassium iodide, or sodium
paratoluenesulinate.

The compound shown by formula III may be obtained by reacting
a compound shown by formula I (for example, R is halogen,
alkylsulfonyloxy or arylsulfonyloxy, X is halogen) with a compound
shown by formula II (R' and R? each independently represent hydrogen,
alkyl, optionally substituted aralkyl, optionally substituted aryl
or optionally substituted heterocaryl) in the presence of base in

a solvent such as dimethylformamide, dimethylsulfoxide,

12



di met hyl acet am de, tetrahydrofuran
N- et hyl pyrrolidinone, N, N-dinethylim dazol ydi none,
diglyne, triglyme and the |like may be used. Reaction
N-me tTRY | ut bout .0 to 150C, far_exanple,
et ﬁ%&?gq‘%gﬁlgg}c i(%‘ln i?lrhlal‘fl %éggarr%gd%&ﬁ Qt??ws‘f’hg?m: example,
sodiud BFERe iQfe Apotalsd) itin & yaRMlad € s@didh dakBoha% e, potassium
equl val ents) of sodium para-toluenesul fonate, sodium
carbdmalieler fdteaddikenmagdbdensed.so@hensolvent may contain water.
par at ol uenesul i nate. The conpound shown by formula |11

As thip FHYPOBREi ABPYEY Riedke TRyl aalddmoinitpabedh by which R' and
2 r my| anple, R i.s halogen .
R eagﬁkgﬁgﬁé%#é§%§$§oEggﬁﬁ%ﬁﬂ?6%%?5%9?hxi%}%%&bg%ﬂflonally
substiiddtéd corpouRd , awbby: 1 or guba il g an 520§a§%tionally
i ndependent |y represent hydrogen, alkyl, op¥|onal
substsithstted ub etleavaldyl,, aapd i 0nakl fadwhsdn tededbar Yeci®ed. For

optionally substituted heteroaryl) in the presence of
SXampy&ye CPAP AT vénthdgdhRagnd Retdna et deompounds in which

1, dipet hyl sul fexi de N- et hyl pyrrol i di none_ or ,the
R ls|‘%"€§¥EA§“§hf§ b%aéef,“eiéé’lex peg,)‘}/n%%d’rﬁn’i"w&r‘o%ldé? phenyl and
R? isPRbA%SIUMAAY QX dexesqdiuBLarbogat e, pot assi um
carbonate or the |like nmay be used. The sol vent nmay
[0009%ontain water. As the conpound shown by formula |11
conmpounds in which RL and R2 each independently
Step fepresent hydrogen, alkyl, optionally substituted

| kyl, i | bsti d I i |1
BER b o R S oL S s st e By formuta v
L a ' EQlde i . R1, iona
(R! arlERPtarbn Folg ﬁé&?&@&@ly%ﬁ’f’é‘ﬁgﬁ%ﬂ‘){%‘f‘ggﬁ - a.ﬁgQﬁgz?%t 11y

are methyl, conpounds in whic ?I
substigtidd aonpbuids opt iwialhl Rlsibsphemtle BNdry R2or optionally
i,;s' methyl and the |ike may be used. [0009] Step 2
substfuLgd hetse 8pasy Lhy dmol§he raseprpodfd ashighn by obtain a
r Rl-and R2 h i ndependently represent
Compokggroégﬂ%aaé%yFSFgﬁgﬁoﬁgﬁly substituted aral kyl,
ADRhe0nak by ﬁ#@?;bbhllto@:qcaé?éhdogcgﬁkbﬁ@%lalt)éd aedstitvhedqy e,

heteroaryl) 1n the presence of acid, to obtain a
sul fucdepaond,shbws pin fior mdial Mlr. nAs rtike aadiddmay be used. As the
h¥drochloric acid (concentrated HO, diluted HCl),
solvent, alcohol, acetic acid, ethyl acetate, acetonitrile,
dimethylformamide or the like may be used. Particularly preferred
is to carry out hydrolysis using diluted sulfuric acid in water
solvent. Reaction may be carried out at -20 to 150°C, for example,
at room temperature.

[0010]

[Chemical formula 40]

13



sul furic acid, phosphoric acid or nitric acid may be
used. As the solvent, alcohol, acetic acid, ethyl
acetate, acetonitrile, dinethylformanide or the |ike

may B Elecidnar ticul arl referred is to carr out
Grmﬁ_s_ﬁél ng ekbut eé)égg uric acid |n'ﬂat%g

Ho AgW| vent . Reack? y be|v0§££éetpr m%%ﬁg’]g 1goc

vif or exanple, at ypomtenpgeadure - cal
formul a 40] 13 X Fwdroxy Protection Step 3 - Step 4

HOF’N N X ~N = %tsteo% RSONACld:/yII VI
R NSte NN NN NNN X . N O xN

XHaI oéqenat NI agent HQ 0 N~ NP 11 N OCH

x Q NPRERESPINDG  x{ 0011] Skepd3 Thi s os,fgl step of
reatfthy a conpound shown by f ¥ nul a Vi ) (R3is
protective gr ofyhydroxy, and Xis hal ogen) with a
conpound O-t fbrmula 1V in the presence of base,

to obtdlN a co ound shown by fornula I X. As the
base, sodium hydride, |ithium hydride, sodium
[001 qydroxide, pot assi um hydroxi de, potassium
]Tert but oxi de, sodi um net hoxi de or the |ike may be
Step Wsed. The base may be used, for exanple, in an. amount
of 1.05 to 1.5 equivalents, relative to the conpound
Bhoenisby taremilef Mddcting a compound shown by formula VIII

(R®is protective group of hydroxy, and X is halogen) with a compound
shown by formula IV in the presence of base, to obtain a compound
shown by formula IX.

As the base, sodium hydride, lithium hydride, sodium hydroxide,
potassium hydroxide, potassium tert-butoxide, sodium methoxide or
the like may be used. The base may be used, for example, in an
amount of 1.05 to 1.5 equivalents, relative to the compound shown
by formula VIII.

As the acid, p-toluenesulfonic acid, benzenesulfonic acid,
sulfuric acid, acetic acid, hydrochloric acid or the like may be
used.

As the solvent, dimethylsulfoxide, 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 150°C, for example,
at 120°C. A catalytic amount (for example, 0.1 to 0.2 equivalents)
or sodium paratoluenesulinate may be used.

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

benzyl, substituted benzyl and the like are recited. Particularly
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As the acid, p-toluenesul fonic acid, benzenesul fonic
acid, sulfuric acid, acetic acid, hydrochloric acid
or the like may be used. As the solvent,
' hyl sul f oxi,de, di net hylfor mam de,
pref%ﬁﬁ%@h%%aggggﬁqﬂgr?%¥¥%ﬂé rof uran, _
Nsmehly hpurdgdd di ioRsr i nb, Nedilngtiyd | 184 0h%di RQRBne and the
diglyne, triglyme or the |ike my be used. The
like remcthonrewy tiee .carfd e out a al yO pre ke d f 05 examplige .
at 120C. A catalytic amount (for exanple, 0.1 to 0.2
[0012@quivalents) or sodi um par atol uenesul i nate may be
ed. As the protective group of hydroxy,
trahydropyranyl, methoxymnethyl,
tnAet haxy- bragt Byl atbilol ylr &1 Hox Vet YL unABL A¥len gg formula IX
benzyl, substituted benzyl and the |ike are recited.
(R® rPareisewltar la pddt peeleer gdoud todt mafysopyr 8iytheABresence of
t he hal ogen, fluorine, chlorine, brom ne, iodine and
acid g hydregennlye inscitedhyPapgieculedmasprefesr &¢ iobtain a
chl orine. 00 Step 4 This is a step of hydrol yzing
compoémcdgn%%%"r% %Ho%f?lrwl%r)fml alX (R3 represents a
APratealdive QPQHH%'C‘NLJEV?& %)&YL)d BN A ESE08% O, AGfted Hel),
or hydrogenolyzing i n hydrogen atnosphere, to obtaln_a
sul fumdnpacid ,showe ikya & oamd ee XicAsc 18 @i d@h c sl eglindiride resin,
acid (concentrated HCl, diluted HCl), sulfuric acid,
solidhiagi¢ @ki Bheaddtiec my doe aebdide i Bardichulapelyepirrferred is
s%]iq}a ig r the like may be used. Particularly
ConceﬁreE% F%d ?g‘ concentrated HCl. As the solvent,
AL cehal smaY e Used-oRBE 4R ?@&hylgo§|%§§Mple, methyl
et hyl al cohol, or isopropyl “al cohol nay be used.
alcohledrnt ietthal | ylpoabearred issoésoppoRYla YOI mafhBe used.
reaction nmay be carried out at 0 to 50C, for exanple,
Partigﬁ%ﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁeﬁs qqﬂgfﬁpgﬂeﬁlgohol. The reaction may be

carried out at 0 to 50°C, for example, at room temperature.

[0013]

Stepgg

Step 5
This is a step of reacting a compound shown by formula X with
a halogenating agent, to obtain a compound shown by formula XI.
As the halogenating agent, thionyl chloride, thionyl bromide,
phosphorus tribromide, oxalyl chloride or the like may be used.
Particularly preferred is thionyl chloride. As the solvent,
benzene, toluene, dimethylformamide, ethyl acetate, acetonitrile
or the like may be used. These solvents 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 6

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

15



This is a step of reacting a conmpound shown by fornul a
X wth a halogenating agent, to obtain a conpound
shown by fornmula XI. As t he hal ogenati ng agent,

t.hi on chlgri_de th|o rom or
is hatlogorr%g)lm delcploxal AR or| %Ieo‘é’?1 ?3]%/ qollkr% ggé rug&g obtain a
compdtald i $nbah! ¥yPreefredded xsrhi onyl Ch|0r|de As the
sol vent, benzene, tol uene, dinethylforman de, ethyl
Asethee sodcmmm t dii ne t hgrl stuief dx keée pay ie tsddf o A éde,
solvents may be used in mxture. For exanple, a m xed
dlme%kﬁe?ﬁt%lflltievuéﬁérm@¥%vﬁﬁpfloﬂmﬁwmyrr@é1@stéwne,
ereatlo be carried out at 0t
N, N- e AR L Sl TS b €V 80107 L SLVBE /EThhe 3 ke may be
used. a @%@3ﬁgaé@¥@ﬁ'ﬁg ﬁr@@gEQ%HQIQQQMhéw é@ﬁnyhat%é é%esence of
15 is halogen) with a conpound shown by fornul a
base.t 0 Asbttaien Ibasepnpaund shoda bybieyrlod 5X14 J0] @ﬁdéhe7 -ene),
sol vent, di et hyl sul foxi de, dinmethylformam de
trletdm%arhw%ceﬁaml@@ hydremjdeopgugeus solution, lithium

[idj yl d I ,
nyarof TR DAoL 1 0005, oD P TELIN 7 £20L XA OB ceaceson
may b%e@§£E2§d|%uQrgEebapgySSfolf%& éﬁa&&lé, aprfggﬂcgeﬂéerature.

ase. t he base,

[ChemDB(11, Bo tihaxabiaycl o[ 5. 4. 0] undec- 7- ene),
tri et hyl am ne, sodi um hydr oxi de aqueous sol ution,

Fihi u ydr oxi,de aque t on or the like may be
J:’\rt'l‘se gl'['%wephreac;%k1 car |éed out 5 at, @_m
=N or exarrp No% rrperature [(;gﬁfm cél\
x141] NN SUep 7 RL NN, Step 2 Agid X N2’~N"' 0,,,, N
X'NOO®R, Nl 10HRAcid 2N NRL R2 V VI Wl [0015]
Step
[0015]
Step 7

This is a step of reacting a compound shown by formula XI (X
is halogen or the like) with a compound shown by formula II in the
presence of base, to obtain a compound shown by formula V.

As the base, sodium hydride, lithium hydride, sodium hydroxide,
potassium hydroxide, triethylamine,
DBU(1,8-diazabicyclo[5.4.0]undec-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
to the compound shown by formula XI. As the solvent,
dimethylsulfoxide, 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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This is a step of reacting a conmpound shown by fornul a
Xl (X is halogen or the Iike) with a conpound shown
by formula Il in the presence of base, to obtain a

%onggu%% %powpo é 2 As the base, sodium
yariae Ut h ¥r|8§ i um hydroxi de, potassi um

[Chenmec&rpxwlemuial @tzhyl am ne, _
DBU( 1, 8- di azabi cycl o[ 5. 4. 0] undec- 7-ene), sodi um
nethoxmﬁe pot assiumtert-butoxide or the |ike my be
“The base may be used, for exanple, in an nount
L 05 &o 1. egylvalents relative to the conpound
-y formul § XI. As the solvent,
quMQOX|¢e dlnethylfornanlde
GRf fmi t et r ahydr of ur an,
one, N, N-di net hyl i m dazol ydi none,
the |i ke may be used. The
may be carried out at 0 to 50C, for exanple,
enperature. [0016] 16 A conmpound shown by
: [Chemcal forrmula 42] N Ac OO O HGB.,.,,.
HO O O may be produced in accordance with'a nethod

. WP E et oA o SRRSO 1 pacens

documelt HOONOHQO,,, Olll~ ..... .,,,,110

A compound shown by formula:

[Chemical formula 43]

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

[Chemical formula 44]

””’”I/[

in the presence of acid or base. The conditions and the like may
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O O may be produced by reacting a conmpound shown by

formula VI with a. conpound shown by fornula:

[Chemical formula 44] Ac N\N OHO,,,, HO ~~—~"'

10 é)t ﬁln t he presence of acid or base.
é

011
foll e 25! Ftﬁ%%?%ﬁ1 like may 17 follow Patent

[oo1Mpcunent 1. [0017] The present invention enbraces
salts of conmpounds shown by fornula: [Chem ca
Toempreskait HeXNeOtMoM NmAsrd dwes sablltshydt aedhpsiieds shown by
acid salt, sulfuric acid salt, trichloroacetic acid
formwlat trifluoroacetic acid salt, methanesulfonic acid

toI en | fonic acid, benzenesulfonic acid,
[Chen)?g(%%: g?lrc gm g%u]hydrobrom' c acid, benzoic acids,

HoN— Onltr aC| ~Jacetic acid, carbonic acid, oxalic acid,
ac ]d and the like are. recited, and _
hydr orif\gZacid salt, sulfuric acid salt,

trlchloroacetlc aci d salt or trifluoroacetic acid is
artlcularly preferred. Hydroxylanm ne having a

42.5-42.6 tself_is,|owi
e ofE RS PR 2 8 B TSl S on Ty
trichIKeDEdtE ¥ b%l@wggﬁg'oEr1fE95r%%@@¥¥%rgcig'§al@s s

the salt of the present [nvention,
methanesulfonic acid salt, p- toluenesulfonlc acid,

benzenesulfonic acid, perchloric acid, hydrobromic acid, benzoic
acids, nitric acid, acetic acid, carbonic acid, oxalic acid,
phosphoric acid and the like are recited, and hydrochloric acid
salt, sulfuric acid salt, trichloroacetic 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 acid salt: m.p.=
197.8-197.9°C, hydrochloric acid salt m.p.= 207.3-207.4°C,
trichloroacetic acid salt: m.p.=127.2-127.3°C, trifluoroacetic
acid salt m.p.= 117.7°C) is used to achieve improvement in
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 chloro.
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salt having high nelting point (for exanple, salt
having a nelting point of 100C or higher, for
exanple, sulfuric acid salt: mp.= 197.8-197. 9C,
c qu{ochlorié acid salt mp.= 207. 3-207. 4C,
OmMPAURG TP BRCEYi'c acid salt: m p.=127.2-127. 3C

[Cheﬂﬂggiupégﬁgggiq6]acid salt mp.=117.7C) is used to
achi eve_inprovement in productivity in production of

H.C ahlc 'é§§%¢4ﬂ agent. Further, the present invention

? -—ﬁlsdﬂ% yaces the following conpounds. The foll ow ng

HsC conpound has excellent characteristics as crystals

and is easy to be crystallized from water-containing
solvent in spite of its low nelting point (when X is

(wher&Pr@, i M RaTogdl)47- 5C) . Therefore, the process using
this conmpound i's particularly suited for industria

[0018dgroduction. X is halogen, and particularly preferably
chl oro. 18 Compound shown by: [Chem cal formula 46]
3G e Gl XowiRaN Er3@KIherei hl Xoesddatogbr)y, hedkBler, it is

In the foll ow ng, Exanples w |l be described, however,
to bei‘to‘f%g %%ﬂ%%éﬁ% theepF&SBNY 1L hvRpE ik Wiimitedtto these
Exampl®d.imted to these Exanples. Exanples [Reference

exanple 1] [0019] [Chem cal formula 47] H3C O CH2 X

}=-N N H3C To a solution of 500 ng (5.74 mmol ) of

2- but anone oxine and 930 ng (5.74 mol)
Exampdegh| or 0- 5- chl oronet hyl pyridine in 1.3 nL DV,

[Reference example 1]
[0019]
[Chemical formula 47]

H3C ,O-CH2<\:_>—X
Y=N N

HsC

To a solution of 500 mg (5.74 mmol) of 2-butanone oxime and
930 mg (5.74 mmol) 2-chloro-5-chloromethylpyridine in 1.3 mL DMF,
610 mg (7.32 mmol) of 48% sodium hydroxide aqueous solution was
added under cooling on ice, and stirred for 3 hours at room
temperature. The reaction mixture was added with iced water, and
extractedwith toluene. The obtained toluene layer was washed with
saturated saline, dried over anhydrous magnesium.sulfate, and
toluene was distilled off under reduced pressure, to give 970 mg
of residue (yield 80%).

E isomer: 'H NMR (CDCl;, 300 MHz) &1.07 (t, 3H, J= 7.5 Hz),
1.85 (s, 3H), 2.18 (g, 2H, J= 7.5 Hz), 5.04 (s, 2H), 7.31 (4, 1lH,
J= 7.8 Hz), 7.63-7.68 (m, 1H), 8.36-8.39 (m, 1H);

TLC (silicagel, toluene/AcOEt= 10/1) Rf= 0.45.

Z isomer: 'H NMR (CDCl;, 300 MHz) 351.04 (t, 3H, J= 7.5 Hz),
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610 ng (7.32 mml) of 48% sodi um hydr oxi de aqueous
sol ution was added under cooling on ice, and stirred
for 3 hours at roon1tenperature The reaction mxture

1.84 W%1suen e ob ﬂ%%atoTue2§d$5$é gm§§e35 ég {31 (d, 1H,

J= 8. saharatedaéafﬁn?z @} edypovey, ?@hdeQU?mWHQH?SI@ﬂE licagel,
sulfate and toluene was distilled off undef uced
toluqne%ﬁnmnt t @0gilve RXA) g4 0of residue (yield 80%. E
i somer: 1H NVR (CDC13, 300 MHz) 51.07 (t, 3H, J= 7.5
[Refargnce jeggmpde ) 2.18 (q, 2H, J= 7.5 Hz), 5.04 (s,
[002051 7.31 (d, 1H, J= 7.8 Hz), 7.63-7.68 (m 1H),
36 8.39 (m 1H); TLC (silicagel, toluene/ AcOEt =
[Cheﬁgygg fgrm915548§ i somer: 1H NWVR (CDC13, 300 MHz)
(t, .5 Hz), 19 1.84 (s, 3H), 2.34 (q,
\ 2t ﬂ—~7 Hrpu\Sf 8 (s, 2H), 7.31 (d, 1H J= 8.7
Ny, 7.62¢7V67 (M 1H), 8.36-8.38 (m 1H): TLC
[ t ol uene/ AcOEt = 10/1) Rf= 0.40 [Reference
exanpl e [0020] [Chemical formula 48] C O CHZ CI
Cl NNN To a solution of 680 nmg (5.00 mmol) of
e 0 0, 0o . .
S i o e eR E ora gy [P0t 1P o MR d e Bpnengps gxcime and
930 mb. (48 0nmhgodf 48%@sedilwpdyskekldeoadtesu wOldiheNin 1.1 mL
was added under cooling on ice, and stirred for 4
DMF, Rd@r § %t o-ddfmmuahper it 48 2. Scrﬁeumeamdlrmmie(tameewas solution
water, and extracted with tolu

was a%ﬁieedgd’c’bﬁs%’édc%ﬂel&ﬁe"I“af&rem%n%éﬁéarﬁdt Hforsa‘l u?%?éa at room
tempé%@ﬂd?% d“fﬁ@:ﬂ¥§ §8H ﬂ%QUﬁ ragnesi ym.gul fate; A water, and
t ol uene was dlstl der reduce pressure,
extragitesl 4i2h @ol@éné&‘SI d‘ll:h% odbeiakidat bEdehes] Y8 rWass washed with
subjected to silica-gel chronmatography, and el uted
saturgiteld et it adsiate v Letrehgdroust magnegiye sudfage, and
tolueﬁlglz?vgﬁsgb Ctt(JISfl 3 roggc&ﬁ%g(elrgg%%o d-lpl_ll%ﬁe_ll\_lswsl?u g,DCt::Lg g%gr% 1.25 g

of residue. The obtained residue was subjected to silica-gel

chromatography, and eluted with 4%ethyl acetate-toluene solvent,
to give 1.07 g of an objective product (yield 82%)

'H NMR (CDCls;, 300 MHz) &2.25 (s, 3H), 5.21 (s, 2H), 7.31-7.39
(m, 4H), 7.57-7.65 (m, 2H), 7.71 (dd, 1H, J=2.4, 8.1 Hz), 8.43-8.47
(m, 1H)
TLC (silicagel, toluene/AcOEt= 10/1) Rf= 0.5.
[Reference example 3]
[0021]
[Chemical formula 49]

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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(m 4H) , 7.57-7.65 (m 2H) , 7.71 (dd, 1H, J= 2.4,

8.1 Hz) , 8.43-8.47 (m 1H) TLC (silicagel,

t ol uene/ AcOEt— 10/ 1) Rf— O 5 [Reference exarrpl e 3]

[ m cal for
mmoDUn%Iér;c% Plnﬁg BT, aﬂg%sg&&lrl?rﬂ tﬁ/tdrﬁ%?’aetga‘@@dﬁ?sture The
reactSAth Rt ude34h (é@dé—dmlt)n wag addeds wi, bhm%loﬁ.)moi‘)f

DMF and 2.48 g (33.9 nmol ) of acetone oxi ne,

2- ch]snasf@dchﬂon:@mad@meyaidliee,Tkmd sﬁeacteanfmximdsethone hour

added with 5.00 g (30.9 mmol) of _ _ .
at roomciRmPYr 8LEkor o YEpitdinfe reand it phed unsy was added with

t.her, one_ hour t erature. The resultant
50 9 ?’gglc Gh " St ura? %aé gdggh &/:IP a%%Leg Hi ?EedaﬂﬁtBFeClpltated
cryst"JHTEjs Qve@egcyﬁgec(tt&pb? §§h.¥:)evr1§1@d QBetfi‘Qétélatéa@g og an objective
crystals were col ed by filtéring. to give 4
prodwift atybbjldctiswg . product (yi eI d 78% . 1H NWR (CDC13
OOI\/Hz b1.86és, 3H), 1.87 (s, 3H), 5.04 (s, 2H),
1 MR & (I|L|$IJ3=O MHe)d ¥.88 (dd, 3HMH, 1=82.3s,838), 5.04 (s,

oy, o S TE S 0 o e, 0.0

(d, 1iEXanpl g, _J,]Hz[)0022] [Chemical formula 50] N NJ d
" 0dHZ O C -~ N N N N Under cooling on ice, a

TLC (mlhiw@eot toQh e d AbcdEBROLD /Qf) FoEk um 3Bydri de
(when content is 60% in 8 nL DMF was added dropw se
m.p.=n4h -addobufCon of 3.33 g (48.9 mmol) of pyrazole in

(Exanp1s A and a

[0022]

[Chemical formula 50]

— e N
p—CHz@m ,O—CHZO—N\;
2=N N 2=N N

Under cooling on ice, a solutionof 1.97 g (45.1 mmol) of sodium
hydride (when content is 60%) in 8 mL DMF was added dropwise with
a solution of 3.33 g (48.9 mmol) of pyrazole in 8 mL DMF, and a
solution 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 with ethyl
acetate. The obtained ethyl acetate layer was washed with
saturated saline, dried over anhydrous magnesiumsulfate, and ethyl
acetate was distilled off under reduced pressure. The obtained
residue was subjected to silica-gel chromatography, 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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solution of 8.00 g (37.6 nmmol) of O- _ _
(2-chl oropyridine-5-yl) methyl 2-butanone oxine in 8
nmL DMF in a sequential manner. Then the m xture was

tir und g heat| . C.far 5 hours. Then t
L. 86§(ésldct| 1 %x ur's vvaz.s}pagjtd'egzz\% F{‘Fo)v@fser 59 atr &thract %g (dd, 1H,
J= 1.t h.athyh , acekaia, The obtaisnag, i hylgacet ake haVer, = 2.4,
was washed with saturated saline, dried over anhydrou
8.7 Hwgnesi @ $dl, f dHe, TendB 1 hyk) , adetdat e(dyasi il st 8l. bed ( 1H, J=

- of f under reduced pressure. The obtained residue vvas
2.7 I’%)bi ected to silica-gel chromatography, and el uted

h A9%eth t 7.18
B (SR pfBa0eD oy 309 1) E R0 aH R
Q%&%e&OOHMN@R5éD@f Uzo@"&mb 618 (Hz)(t,z%_gil 88 7.8 Hz),
(s, 3H) , 2.18 ( ,5093
1.84 Gs463®dd 2185 J;:, ]2H5 JZ, 718HZ{)Z o (&, PH) J6.465dd, 1H,

7.81-7.86 (m 1H, J= 2.4, 8 )797(d 1H,
J= 1§=%Hiﬁj 8:44 ( d;llfﬂ-l)J=81615(l'UZ,I-1 7286Hz) 1H, J= 2.4,

R A o mg DS By gan an, o
1

7 H4), 1.84 (s, 3H) , 2.35 (q, 2H, J 8Hz), 5.07
? H% 2H) , 6.46 (dd, 1H, J=1. 5 2. 1 Hz) , 7 .74 (d,
TLC 1HsiJJ;cage5 Htlo Lueh8Aad086=( M/ 1)HRI= @.45. 8.7 Hz),
97 (d, 1H, J= 8.7 Hz), 8.41 (d, 1H), 8.61 (d, 1H, J=
[Exa“@l?e H): TLC (silicagel, toluene/ AcOEt= 5/1) Rf= 0. 45.
oo23Example 2] [0023] [Chem cal formula 51] N~
[0023Jp ap() d OCH2 NJ NN O1=N N After adding 152 ny

[Chen(i®A48 #OBh)19f 593% sodi um hydride to a solution of
274 ng (4.02 mmol’) of pyrazole in 3.5 nL DMF at room

te ature, the mxture_wag.stirred for 5 m nutes at
g et @rrperatur;_ﬁfﬂ@dd&g 48 ng (0.27 nmmol) of

sodi um p-tol uen

After adding 152 mg (3.48 mmol) of 55% sodium hydride to a
solution of 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 with iced water, and extracted with
ethyl acetate. The obtained toluene layer was washed with
saturated saline, dried over anhydrous magnesium sulfate, and
toluene was distilled off under reduced pressure, to give 839 mg
of residue. The obtained residue was subjected to silica-gel
chromatography, and eluted with 3% ethyl acetate-toluene solvent,

to give 461 mg of an objective product (yield 53%).
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sul finate, and 704 ng (2.70 mol ) of _

0- (2-chl oropyri di ne-5-yl) nethyl acetophenone oxi ne,

the resultant m xture was stirred under heating ag

i 0 h S eactjon Juxtuyre a

iR oleBel e L B A SR R e P S D - 6-46 (a,

1H, JHe10bfapnedHzgl,ueneziayesonas Wasfied middysasunatedyy - 74
saline, dried over anhydrous magnesium sul fate, and

(dd, tldl uekre Onels, di.st iH4)ed Tofd8 uftter Irieduted dresss ajz)t,0 7.99 (dd,
‘ﬁive 839 of residue. The obtained residue was
LH, J5uK-¢or ead'n?d*%ii ital §ef - 48nBmatHgraghy,’ ded ellited= 0.8, 2.6
Hz).VWth 3% et hyl acetate-tol uene solvent, to give 461 ng
" of an objective product (yield 53%. 22 1H NVR ( CDC13,

TLC L M yed? 28 1onSHRcoR 251051 )2H 5= 60 46.(dd, 1H,
@1.7,%36 ), 7.33-7.39 (m 4I—)|), 7.59:7.65 (m 2H),
[Exanfplet 3{dd, 1H, J=0 . 8, 1. 7 Hz) , 7 . 8 8 (dd, 1H,
J=2 .1, 8.4 H), 7. 99 (dd, 1H J= 2.4, 8.4
[0024}), 8.46-8.48 (m 1H), 8.57 (dd, 1H, J= 0.8, 2.6 Hz)
o T silicagel,, toluene/ AcOEt= 10/1) Rf= 0.6.
whe"{ﬁ%ﬁp'ﬁ%r@]‘ﬁﬁog’ﬂ] [Chenical formila 52] N NO-CH2 N
Cl

CHZ ‘N NJ To a sol gt omn-0f 514 ng (7.55 nmol ) of
p-m@%ce i T8~ L \di m@}mﬁ g (6.53 mol) of 28%
>=N sod|ﬁn1nethoxide:%E€1adde& at room tenperature, and
t hen et hanol and diglynme (total 4 niL) were distilled

of f under reduced pressure. The residue of I -
istill.ati.on dded i 1. 00 (5.03 Mo 0 -
f &Ry (#ﬁg-l -IW)(%ﬁ%%mogc)eggngyﬁiizﬁ&ea%nr%% diglyme,
1.26 tE©NPerss UnRol ) abed Stdd redaf on ﬁeQ%Wﬁ%&H“&g D4A4eS t room
under heating at 120C. The obtainabl'e reaction
tempemiatture, wasdadded widdhadbollantl deed ywal eftotand4t he) were

.. .Precipitated crystals were collected by filtering, to .
distidilgd ogddouRgesfi aRueBPeRE e s8usrodudne( yralidupdof difetallation

was a%@é&i§¥kﬁf14089gg(%¥%§)£ﬁ@£3 8%
O-(2-chloropyridine-5-yl)methyl acetone oxime at room temperature,
and stirred for 6 hours and 20 minutes under heating at 120°C. The
obtainable reaction mixture was added with 15 mL of iced 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
O-(2-chloropyridine-5-yl)methyl acetone oxime and 681 mg (10.0
mmol) of pyrazole in 6 mL diglyme, 1.90 g (10.0 mmol) of
p-toluenesulfonic acid monohydrate was added at room temperature,
and stirred 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 acetate solvent was distilled off under reduced
pressure. The obtained residue was subjected to silica-gel

chromatography, and eluted with ethyl acetate/hexane(1/20), to

23



0- (2-chl oropyri di ne-5-yl ) net hyl acetone oxinme and 681
mg (10.0 mmol) of pyrazole in 6 nL diglyne, 1.90 g
(10.0 mmol ) of p-tol uenesul fonic acid nonohydrate was

. t t , d stj for 10 hours
give HiEF Reafi AG HETTOE VAT PaPint | BHS Tt Rt ur o
wasyeRldeepwit h 3 660uMal egg  gnd (ext ragt ed wid h(dse,fm%) , 5.08 (s,

acetate. The obtal ned organic layer was washe
2H) , <Satdd ateetl, L) ide,labd 2thyHzacevavs saol,vam, WS 1.5 Hz), 7.81
distilled off under reduced pressure. The obtai ned
(dd, (ldbi dire dvlsr Sup] bt bd To28i (Fda- d8lr IehPokat Sgriapin),, 8.39 (d,
nd, e} ut ed wit t hyl acetate/ hexane(1/2Q), to 23 give
1u, I (zizzjb %F an 80%6;{1‘1}/% iCﬁOdt?Et re’(;%a'el -%3@0)2%% Ng/ge (
LOGL3 0 M3a) =31 1.88.(§,3H), 5. s,
e ((ZH), 6?%§Q(dd, 1%?,5};'3&5‘1&%? 2.411ﬁu)}?§3.§35(d, 1H, J=
m.p.=<1.57FI9c7.81 (dd, 1H J= 2.4, 8.7 Hz), 7.96 (dd, 1H
J=0.6, 8.7 Hz), 8.39 (d, 1H, J= 2.4 Hz), 8.56 (dd
[Example 341 0.6, 2.4 Hz); TLC (silicagel, tol uene/ AcOEt=
45/ 1) RR=0.5; mp.=57-59C. [Exanple 4] [0025]
[0023)cheni cal formula 53] N-CH2 NN HN-CH NN

hemd o0 a iLor~qf 180.7 ng (1.84 mmol) of 98%
[Chenfl k) Sco Pl OB AT O0 oL water. 50.0 ng (0.21 mmol) of

&%<32LQ§E zol e-1:yl) pypidj fe= -JF] met hyl - 2- but anone

_No OXI added annguirf Nf or*2 hours under reduced
pressure of 150 Torr at 60C. The reaction sol ution
was washed with toluene, and added wth 1 M sodi um
hydr oxi de aqueous solution. This was then extracted

wWoth 10] Yens, Jhe; gpt 9 Hgd_(ﬁ%kie%o'lﬂy%g Was Wased i acid in
w th hydr

saturated saline, dried over a ous magnesium
900 psuldater, agd. ot alguere. aBsmibsy i blfed of f under reduced

pressure, to give 25.7 ng of residue (yield 66%9%.
O-[2-(pyrazole-1l-yl)pyridine-5-yl]lmethyl 2-butanone oxime was
added and stirred for 2 hours under reduced pressure of 150 Torr
at 60°C. The reaction solution was washed with toluene, and added
with 1 M sodium hydroxide aqueous solution. This was then
extracted with toluene. The obtained toluene layer was washed with
saturated saline, dried over anhydrous magnesium sulfate, and
toluene was distilled off under reduced pressure, to give 25.7 mg
of residue (yield 66%).

'H NMR (CDCl;, 300 MHz) & 4.71 (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, CHC1l;3;/MeOH= 100/3) Rf= 0.4.
(Example 5]
(0026]

[Chemical formula 54]
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1H NMR (CDC13, 300 MHz) 5 4.71 (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=10.9, 8.4 Hz), 8.40 (dd, 1H, J= 0.8, 2.4

(dd._1H, Jz . 0.8\2M" Hz); mp.= 42.5-42.6C

—ﬁ%%@??:gcageu m@ﬁ/%}%@ 150, 3) Rf= 0.4. [Exanple
5] [0026] [Chemical formula 54] 24 OCH2 \ NJ O CHy
\' / NJ NNHNNTo 500 pL of m xture sol ution of
18% hydrochloric acid: acetic acid (5:1), 25.0 ng

(0.09 mol ) of
i, -1- i di ne-5- hyl h . :
O SO LR R 67 B T S SR acetic

oXlI me was a

acid ! €R€L} On2Bi Yt WL V@S9 aggled )Wdeéh sodi um hydroxi de
aqueous solution, and extracted with ethyl acetate.

O-[2-They obtailred -gtihy Bcet aé e SHgmersy Wesbetdophkhione oxime was
saturated saline, dried over anhydrous magnesi um

addedy grichtst 1 mpeid ef oyl onackoureata8O0l st i Thedrehttimemixture was

educed essure. The obtai ned resjdue was subjected i
2adeq ST SO0 HAR hAPBRELEG: gwquﬁg%mﬁedai BKtgacted with
thy ol hapol - ChLar gH PE NI ey 1 TGl yee 1 Ok a¥hed with
© yobj ective product(yiel gi 749 y 1H%f\%€ ?C%)?:Xg %5 bﬂ% ec Wi
saturtt &d sfd, i) driedbobisanRifiroGsdfaghddiukbulfatel,and ethyl

2.4 Hz), 7.74 (dd, 1H, J= 0.8, 1.7 Hz), 7.83 (dd, 1H,
acetafe was gigtig §d1qﬁf(Qﬁgequegﬁc@dgpnﬁabmﬁgf 8THe obtained

. (dd, 1H,_ .J=0.8, 2.4 . Hz), 8.57 (dd, 1H J= 0.9, 2.4
resiqiswag Subles et st sal Tac 2l 1SRt ceFervbani developed
with %g?\'{ﬁhl\lﬂglch]i-lor[ot_f)&ﬁrﬁpls%l@]er{to,ogg]gi{'gief.] fﬂllg é?réwggjective
product (yield 74%).

'H NMR (CDCl;, 300 MHz) &4.71 (s, 2H), 5.46 (brs, 2H), 6.47
(dd, 14, 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, CHCl3;/MeOH= 100/3) Rf= 0.4.
[Example 6]
[0027]

[Chemical formula 55]

— N=— — N
oD —  oan(O
>=N N HoN N

To a solution of 180.7 mg (1.84 mmol) of 98% sulfuric acid in
900 uL water, 50.0 mg (0.22 mmol) of
O-[2-(pyrazole-1-yl)pyridine-5-yl]lmethyl acetone oxime was added
and stirred for 2 hours under reduced pressure of 400 Torr at 90°C.

The reaction solution was washed with toluene, and added with 1
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OCH2\ NNJ -~ HZNOCH2 NNJ To a solution of 180.7

nmy (1.84 mmol) of 98% sul furic acid in 900 pL water,

50.0 ng (0.22 mmol) of

- [ 2- razale-1-yl)pyridine-5-yl]nethyl acetone_ oxi .
M SOdgﬁé%};\%{géaﬁlgﬁdagf]%ro)rugés?orutiano'ur sﬂgh%ié’rasr gg]l?@e8X%rarTcPted with
tolueleeSSultRe AbpEPPndar k AL 1aJBe WRACHIAhSO! Wi tANsaturated

was washed with toluene, and added with 1 25 M sodi um
salinfeydrdoxietd ageeosshyaretiDmadhesivas stlleiatext racd etloluene was

. .wth toluene. The obtained toluene | ayer was washed .

distifilgd oftfirerder safrRed Bricss vrr angiyeoud’ nlghespéinresidue
(yiel%lU|9foa%t e, and toluene was distilled off under reduced

pressu)r'e, to give 37.0 ng of residue (yield 90%. 1H

00 7 5246 ,
%7“%,3%2{, 3%}4?%25314 '(r;zﬁ%,zgl.)?ﬁﬁ(dd?('tfﬁ (J%'E%’. g2t s 6.47

(dd, 1H7 #&)1.7,83.¢4ddz) ,1M. 73= (34, 18,474z, 87. 288 7(dd,) ,1H.83 (dd,
J= 0.9, 8.4 Hz), 8.40 (dd, 1H, J= 0.8, 2.4 Hz), 8.57
18, Jedd; 41H8 -3=Hg)g, 72.98 HAd, M, =T4062428 6¢; HFLc 8.40 (dd, 1H,

_ si lj cagel /'l 00,3) \Ri= Q. 4 Ref erence
J= °°§><a '|€g‘§ﬁ’[ocg%]37 (%%m JroPm?Va%s-éﬁ H a
_ —Cab,. TS oo HO N CH2CI 2 THPO. N To a sol ution of

meP- h?&r'g)xgr_rbe%y?' form product (10.0 g, 69.65 mmol) in

TLC (sdlluersydl 0 @HIlz/AMéodi=hyidred/2H Ry&an.@7. 03 g, 83.58
nmmol ) and p-tol uenesul foni ¢ nonohydrate (133 ng, 0.70

[Refexppice ietamplded] sequentially at roomtenperature. At

[Oozshhe same tenperature, the mxture was stirred for one
our, and added wi th 48% sodi um hydr oxi de aqueous

[Chem3@hut ifyy-£ 118 Byy; 1.40 nmmol) . Water (20 ni) was
added, and the résultant m xture was extracted with

ethyl aggimte (30 nL x 2). The organic |ayers were

con(‘gli negat Yespned with water, (20 nL), and then

[C ept+at-ed—uwder red C;!)ressure, to give a
HOL_~:N CH,Cl, THPO_AUN

To a solution of hydroxymethyl form product (10.0 g, 69.65

mmol) in toluene (10 mL), 3,4-dihydro-2H-pyran (7.03 g, 83.58 mmol)
and p-toluenesulfonic monohydrate (133 mg, 0.70 mmol) were added
sequentially at room temperature. At the same temperature, the
mixture was stirred for one hour, and added with 48% sodium
hydroxide aqueous solution (116 mg, 1.40 mmol). 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 a
crude THP form product.
'H NMR (CDCl;, 300 MHz) 88.37 (d, J= 2.7 Hz, 1H), 7.83 (dd, J= 2.4,
8.1 Hz, 1H), 7.17 (d4, J= 7.2 Hz, 1H), 4.77 (4, 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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crude THP form product. 1H NMR (CDC13, 300 MHz) 58. 37

(d, J= 2.7 Hz, 1H), 7.83 (dd, J= 2.4, 8.1 Hz, 1H

7.17 (d, J=7.2 Hz, 1H), 4.77 (d, J= 12.3 Hz, 1H)
Exan%ﬂ;4 gp J= 3.0, 3.3 Hz, 1H), 4.54 (d, J= 12.3 Hz,

99 (m 1H), 3.56 (m 1H), 1.48-1.92 (m 6H)

(002926 [Exanple 7] [0029] [Chemical fornula 57] H N,

L\ /NCl (1.2e.) Nr THPO N NaH (1.2 eq.) THPO N
(Chemg-casloeNamp@aléd.]) DMF After adding the crude THP

form product (13.70g, 60.17 nmol) obtained in

Ref er ence d&anple 4 to a solution of pyrazole. sodium

salt prepafedi i n advance from sodi um hydride (1.733 g,

72 20 nnDI ¥ and pyrazol e (6 58 g, 78.22 mmol) in DWF

,(1R&p) M xture was gd to 120 degrees.
THPO t r st_"_____ror 6 _hour sg 00 degrees, water
(68.5 d atPp Nenperature and the
generat q&as extracted wth ethyl acetate
(99 nmL x 2 The organic |ayers were conbined,

washed with mater (137 nL x 2), and concentrated under
reduced pressure, to give a crude pyrazole form

N d Jz00. 7
Bredickast VR P 0 MR S0 99700 50,17

obtaijred.ify ReetincéHpxamp82 @ddo.h—sdiutibm Sf .pPrhzZzole sodium
1H , 7.74 (dd, J=0.7, 1.0 Hz, 1H) , 6.47 (dd, J= 1.
“salt Brep@r@q_ﬂ.n ifioran,g;eggr@@ sgglllg_n Qyﬁgld]g-b(l.473731 q,daZ 20 mmol)

and p%agé&if fﬁéﬁgégqlﬁ%r?% £91¥E D&é gggtﬂ%}lkﬁh? mixture was
heatehl 48- 1-282dé§'}:e@'§|). ' Ak?t%INM%l(%g’; £dP (Slv'ﬁ%)ur_%l%% 420 degrees,

water (68.5 mL) was added at room temperature, and the generated
mixture was extracted with ethyl acetate (99 mL x 2). The organic
layers were combined, washed with water (137 mL x 2), and
concentrated under feduced pressure, to give a crude pyrazole form
product.

'H NMR (CDCls;, 300 MHz) &8.56 (dd, J= 0.7, 2.6 Hz, 1H), 8.40 (dd,
Jg= 0.7, 2.3 Hz, 1H), 7.97 (dd, J= 0.7, 8.6 Hz, 1lH), 7.83 (dd, J=
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= 12.2 Hz, 1H), 4.74 (dd, J= 3.3, 3.6 Hz,
1H), 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); '*C NMR (CDCls;, 75 MHz) 5147.4,
142.0, 131.5, 127.0, 119.1, 112.0, 107.7, 97.9, 65.9, 62.2, 30.4,
25.3, 19.3.

[Example 8]

[0030]

[Chemical formula 58]

y/

NN
THPO\JEZE IPA HQ\J:jT

=Y conc. HCI
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142.0, 131.5, 127.0, 119.1, 112.0, 107.7, 97.9, 65.9,

62.2, 30.4, 25.3, 19.3. [Exanple 8] [0030]

[ Chemi cal fornula 58] N conc. HClI THPO N N IPA' N HO
obt ai ned .crude a e form

| ut] e zql
o %uggl%tﬁgngg (g&e %Jkaﬁzf ?ﬁﬂdflﬁyﬁﬁ fo% Em product in
IPA (IUBDfnL vag 2added] at1 Slearaess 4 Mdd ey w4 raddwy for 35) degrees.
hours at this tenperature, solvent was concentrated by

Aftenbptir 50ngl fomder hradusedtptéssurtesmpenha t PAe( 14o0lMent was
was added, This was then stirred at O degree, and
Concea{bfd%%t%?oﬁw 8ok 1P 1ok ué%e(laeﬁ!@)cedn%r%mlamedand IPA (14

| ] d by .
o) VEENILE, MR SOULESHER BY, L AL D 8501 X8 agiga aropuise
with B&f?l@eﬁéeﬁg)l mEh Ng@é{g&%%(%)alggg Mﬂ@st@ﬁ.@&végg c%‘llected by
fllte(rchd;g,]'iéz g)ﬁvs By Py 16H, farﬂaﬁhydapémoz&c?,ao&cﬁ sl'dZLt (5 28 g,
793(d, J= 1.3 Hz, 1H), 6.69 (dd, J= 2.0, 3.0 |
42% frqzr '3Hjtepa)7s (s, 2H) [Exanple 9] [0031] [ Cheni cal

s DT A SOL W0 L0 g N e D o

- Itz t t -
o 0.4 &S 98P, 9,35 JaaT] 4 0 pEPLERD (335 e,

0.7, M)Hmsllandew as r(dormt=er1peraatzu,reLH)Aft@regswa;i 0g 2.0, 3.0
for 30 mnutes at this tenperature, about 3 niL of

Hz, 1d01nveht 75was  di2§t)i-l | ed of f under reduced pressure.

[ExaHMQ{er fS nm.) was added and the generated m xture was
extT acted with ethyl acetate (5 nL

[0031]

[Chemical formula 59]

O e o G
HO toluene DMF Cl N

To a solution of Pyr-Py-OH 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
stirring for 30 minutes at this temperature, about 3 mL of solvent
was distilled off under reduced pressure. Water (5 mL) was added
and the generated mixture was extracted with ethyl acetate (5 mL
X 2). The organic layers were combined, washed with water (5 mL) ,
and concentrated under reduced pressure. The residue was added
with toluene (14 mL), and concentrated again under reduced pressure,
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, 1H), 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 (dd, J= 1.7, 2.6 Hz,
1H), 4.63 (s, 2H).
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X 2) . The organic |ayers were conbi ned, washed wth
water (5 nL) , and concentrated under reduced
pressure. The residue was added wth toluene (14 nL),
entrated agai n under reduced. pressure, to
[Exangpgéqughloro form product (453 ng, 990). 1H NWMR
[0032(CDC13, 300 MHz) 58.60 (dd, J= 0.7, 2.6 Hz, 1H), 8.47
(d, J=2.0 Hz, 1H), 8.00 (dd, J= 2.3, 8.6 Hz, 1H
[Chenid gl (felrmyd:a06P] 8.2 Hz, 1H), 7.77 (d, J= 1.0 Hz,
1H, 6.54 {dd, J= 1.7, 2.6 Hz, 1H), 4.63 (s, 2H). 28
anpl e ééi [0032] [Chemiyal fornmula 60] O NN HON
a J QAN O .ON > O To a solution of
ydroxysu®i ni pi devQ@434Y g, 116.20 nmol) in DWF (75
m) , DBY dMF. 69 116. 20 mmol ) , and a sol ution of
chloro formproduct (15.0 g, 77.47 mmol) in DMF (75
nm.) were sequentially added at room tenperature.
After stirring for one hour at this tenperature,
TRt s Lot Al ) hdyy eereYS usRd e drnerht TH I Ulfr 20 mmol) in
S tr i th, et hyl. acetate 00 ) _The.,organi c
o (PnEd BB ety e Erid Mo naeBR 21001 AE Lprapf chloxo
form P#8UNCEONASNIT 3l ed7Undehmd19d4GeHMRT §58URE) JBBe sequentially
resi due was added with toluene (100 nL), and
addedcericemigrat eempgaat ureder Afdecedt predsuy eomnshé heour at this
resultant residue was added with hexane (100 nL) at O
tempegadre . THet bt AL RBdmLer Yasakrsdfste ansl | tdee ctepgrated mixture

fi [ lVe a succinim f qrm oduct (13.92
o R Sl B A e oo
bi ’ d w4 g3l 00 1
SRy, 7075 (M 1H) | 6.e4r8]((dd, TR 2 algg%nkﬁ, fpperated under
reduckdlpresss@ty, 2THO (esidide W3 NVRACHELI, tBl MRS (100 mL),
5171.0, 152.2, 149.1, 142.5, 140.5, 127.3, 126.9,
and CTnggFQﬁﬁgqﬂagqsp4?n§s;4Fe§@pgd pressure, and the resultant

residue was added with hexane (100 mL) at 0 degree. The obtained

crystals were collected by filtering to give a succinimide form
product (13.92 g, 66%).

'H NMR (CDCl3, 300 MHz) 88.57 (dd, J= 0.7, 2.6 Hz, 1H), 8.46 (m,
1H), 8.03 (s, 1H), 8.02 (s, 1H), 7.75 (m, 1H), 6.48 (dd, J= 1.7,
2.6 Hz, 1H), 5.15 (s, 2H), 2.70 (s, 4H); !3C NMR (CDCl;, 75 MHz)
5171.0, 152.2, 149.1, 142.5, 140.5, 127.3, 126.9, 112.2, 108.1,
75.4, 25.4, 20.0.

[Example 11]

[0033]

[Chemical formula 61]

0 \/@,N? NH,NH, == N
@

H,N

To a solution of succinimide form product (15.80 g, 58.03 mmol)
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[ Exanpl e 11] [0033] [Chemical forrmula 61] ON N
NH2ZNH2 N .ONOCH2 \ NN O H2N To a solution of
succininide form product (15.80 g, 58 .03 nmmol) 29 in

in noBRE! 790 b) o IO ARG ROSTMILALE, (007 ) S actaes o

room‘%% QES@ﬁreAf%%H Jﬂifﬁéﬁn’oﬁr@mﬂﬁdfgE%kcﬁysﬁé %ees After
the filtrate was concentrated by about 190 ni. The

filtereondtmrndctpntentdategssallust,i ahewds laddect wiadshcoeidatitrated by

acet ate, washed with aqueous saturated sodium '
aboute 3 fbidt-e (BB TAYUL ARt ceRFaREIASA] 5O (B0 on Wagmelded with

ethy].l_ﬁ,icrgatl %8' at egggﬁglg'gﬁ\?at(%ﬁég?af%%ﬁgr%g%%?)d%ru%s carr%onate (50

mL), megsfa&s@e@@ﬂlwe(5beﬂkﬂ9ed P ELSSHER, lﬁ\m@dla*teely
obt ai ned resi due was added with hexane (51 nL

concategr £eed Jheembtadn@édunﬁﬁsﬁummerernelkeeﬁedebwas added with
fllterlng to give a hydroxyam no form product (8.56 g,
toluergey (S pL) 43c9n4$r5@aqwmmaécog@gersamquspge@sgure, and

the dyd19e835lpaTus. s agAed yitng Ronst (9hyRL) 58 0 degree.
The cfb:@aquedoczE/s:l:aqg'%eﬂé'Dc?gl%%t@éf[j’bdééﬁg%%ﬁrlgg t'E!Z 'give a
hydrd:ofaml o 62brm GhodidNN M. 66 b NN )J kr CI , N Mel~1-

N'O'" _ 48% NaOH
m.p. 43.0-43.5°C, 'H NMR (CD3OD, 300 MHz) & 8.59 (dd, J= 0.7, 2.6
Hz, 1H), 8.41 (dd, J= 0.7, 2.3 Hz, 1H), 7.932 (d, J= 0.7 Hz, 1H),
7.926 (s, 1H), 7.75 (dd, J= 0.7, 1.6 Hz, 1lH), 6.53 (dd, J= 2.0,
2.6 Hz, 1H), 4.71 (s, 2H).
[Example 12]
[0034]

[Chemical formula 62]

JOH
“1
& i ﬁN y
48% NaOH
aq.DMF

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 mmol) of 48% sodium
hydroxide aqueous solution, and stirred at room temperature. This
reaction mixture was added with 3.72 g (19.2 mmol) of
3-chloromethyl-6- (pyrazole-1l-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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agq. DMF Under cooling on ice, 16.1 g of DW and 2.01 g
(23.1 mmol ) of acetone oxine were added to 1.92 g
(23.1 mmol ) of 48% sodi um hydr oxi de aqueous sol ution,

tifLr t Thi reaction
460 B oAl B B A TR Vet ol 57t
3t aror @mt by, - d mHAaz @ B deyl 3 pysigine. sandsst saneds 04 (s,
for another one hour at roomtenperature. The
2H) , db8di ded rlébactdo® . Jriddur 67 Was &addedlijt G=12.3,9808 Hz), 8.37

iced water, and extracted with ethyl acetate. After
v Ifasl ngzt%e &t hyl acetate layer with water, ethyl

TLC @q_qt q%aggé(\@s gbibl || eﬁ%}étun%r/ %uctd%pﬁgssure to

4.69 ¢ ective yielfd 79%. 1H

m.p. -NM%_(@G;{’G 300 MHz) 61.86 (s, 3H) 1.87 (s, 3H), 5.04
(s, 2H), 7.31 (d, 1H, J= 8.3 Hz), 7.65 (dd, 1H J=
[Exam@l® BB Hz), 8.37 (d, 1H, J= 2.3 Hz); TLC
asi licagel, toluene/AcCEt= 10/1) Rf= 0.35; mp.=
[003506-47.5C. [ Exanpl e 13] [0035] [Chenical fornula 63]

[Chemgg Ma Sg/? N N C ~N 48% NaOH MeN-O, , , k- N

on of 500 ng (2.63muol) of
O [ 2-(pyr azcnjl-e 1-yl) pyridi ne-5-yl ] nmet hyl hydr oxyl am ne
in 2 m hanol , ~ 143 pL ( _63 mmol ) of sulfuric acid

W spe Aft uentially adding 4 nL of
Pér aﬁ% 'E{ et n I recipitated crystals were
IIectgéj/ % ang o give 592.2 ng of an
Obj ect i V¢ %é uct (yield 82.1% . 1H NVR (DVSO 300 MHz)
64.86 (s 6.60 (dd, 1H, J=1.8,2.7 Hz), 7.84
(dd, 1H, J= 1.2 Hz), 7.98 (m 2H), 8.47 (dd, 1H, J=

1.5
To a solution of 500 mg (2.63mmol) of

O-[2-(pyrazole-l-yl)pyridine-5-yl]methylhydroxylamine in 2 mL
ethanol, 143 pL (2.63 mmol) of sulfuric acid was added dropwise.
After sequentially adding 4 mL of water and 4 mL of ethanol,
precipitated crystals were collected by filtering, to give 592.2
mg of an objective product (yield 82.1%).

'H NMR (DMSO 300 MHz) 54.86 (s, 2H), 6.60 (dd, 1H, J= 1.8,2.7
Hz), 7.84 (dd, 1H, J= 1.2 Hz), 7.98 (m, 2H), 8.47 (dd, 1H, J= 1.5
Hz), 8.64 (dd, 1H, J= 2.7 Hz)
m.p.= 197.8-197.9°C
Element analysis
C1gH22Ng0OgS Calc.: H(%) 4.63, C(%) 45.18, N(%) 23.42, S(%) 6.70

Found: H(%) 4.31, C(%)45.24, N(%) 23.39, S(%) 6.56

[Example 14]

[0036]
[Chemical formula 64]
— N= — N
O-CH\ 4 N\; — O-CHy\ N’\;
H>N \ N I%N o \ N
Cl



Hz), 8.64 (dd, 1H, J= 2.7 Hz) mp.= 197.8-197.9C
El enent anal ysis C18H22N806S Calc.: H(% 4.63, C( 9%
45.18, N(9% 23.42, S(%9 6.70 Found: H % 4.31,

4 3 6 e 14] [0036]
Penbnsdte o 2and i P e mp R 1L L2
o- [zﬂé}ﬁazomﬁulfyﬁﬁh@i&%—m %e?tq{yiwarekyi%%lrme in 2 mL
nmo 0]
ethar®]2-2p9r azol(@-163 Inmpyt | dbfie12y [Hytbt dyh hydiexyleid neas added
in 2 nm ethanol, 219 pL (2.63 mmol) of 12N
dropwif ocHl B8 FEPAEPE iRgs "Auderl S ok bpi Serepréssgilivad Ry adding 2

ddi
L o€ L gy BBt R TR i soviect SR ke e rid orystals

that tad pﬁf@cpw%@etdataesd BASrés i eeULE 9k %&ppﬁgngew €ollected
collected by filtering, to give 205.1

by fidbjecinge ppoducte (0%l d m3d6ot%an H%j%&tiEWB@ﬁﬂHhct (yield
VHz) 5514(brs 2H) 6.60 (dd, 1H, J—12Hz) . 786
36. 7ﬁ(>dd 8.00 (m 3H), 8.53 (dd, 1H J= 1.

mp.= 2 t
ana ysﬂgmﬁgﬁge BzéaPEEH4H(§f 2; 8& i§619 ﬁ 86 1.2 Hz),
7.86 2<@id35 163 ( 8. é@ grﬁ Eﬁvnda H? c”a671HC(3@ 754ﬁz)'\'(°@ 65 (dd,
A% 0" [Exanple 1&] ['0037] em cal
1H, Jf=or2rm4aH65]  H2NOCHZ CNNJ ENOCHZ C o1l -hi J
m.p.= 207.3-207.4°C
Element analysis
CgH9CIN4O Calc.: H(%) 4.27, C(%) 45.19, N(%) 26.35, Cl(%) 16.67
Found: H(%) 4.67, C(%) 47.46, N(%) 24.63, Cl(%) 15.20
[Example 15]
[0037]

[Chemical formula 65]

—  N= = N=
p—CH2<Cj>}—N\;l _ p—CH2<:j>>—N\;l
HoN \_y SAY g

ccl,cod®

To a solution of 1.0 g (5.26 mmol) of
O-[2-(pyrazole-l-yl)pyridine-5-yllmethylhydroxylamine in 5 mL
ethanol, a solution of trichloroacetic acid (10.5 mmol) in 5 mL
ethanol was added dropwise. 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, J= 0.8, 1.7Hz), 7.83 (dd, 1lH, J= 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
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|-~ CCl 3CoP To a solution of 1.0 g (5.26 nmol) of
O [2-(pyrazol e-1-yl) pyridi ne-5-yl ] net hyl hydr oxyl am ne
in 5 nm ethanol, a solution of trichloroacetic acid

cnﬂll@l N4O%Tg¢31‘l:n 51{?’*? ?t{‘?”cﬂ %ﬁdéjéed W@p"i"ssess T'E‘ﬁt(os 30.08

ed crystal s” were Iec'ted’ by' T I'ter1 Mg,

gl ve 1 6rQu Rl : am ( gbmcnvet: P%PCBJFtLId)/'N?é%j) 186,089 cll(hL 30.23
NVR ( DMSO 300 |sz) 54.63 (s, 2H) , 6.17 (brs, 2H
[Exarp158 16, 1H), 7.74 (dd 1H, J= 0.8, 1.7Hz), 7. 83
(dd, 1H, J= 1.2 Hz), 7.93 (m 2H),8.42 (dd, 1H), 8.62
[00381dd, 1H, J= 2.7 Hz) mp.= 127.2-127. 3C (deconposed)

nt analysis 32 CLIHLICI3NAGB Calc.: H (% 3.14, C
[Che“ﬁtﬁ%# SBRLR B Ts 85, oI (% 30.08 Found: H (%

3.11, C9% 37.40, N (% 16.08, Cl (% 30.23 [Exanple

OCQW [ Cheni cal forn‘u+ @ NO-OHz N N J If
NO NOBO To a &gl utr Orrg(263

nol ) of

0-[ 2- (pyrazol e-1-yl ) pyridi ne-%q"yl ] met hyl hydr oxyl am ne
in 2.5 nL ethanol, 200 ng (3.18 mmol) of 69%nnitric
acid was added dropwi se. Crystals that were

688' btlaitq%rbyofcgoeoatgl w@ Ve enQl ) egieed by
filtering, to give 0.25°g of an objective

O- [2-0Hy2=d pyl az dlel1l Py nipdin e+ ey b plelcmstlhyl dysik pXyhafienén 2.5 mL
nitrate (yield 37.6%. 1H NMR (DMSO 300 MHz) 65. 05
ethaqg# ggp ng 46 -1$ mpql) 2f86%kdAItriF, agidowgsHegjded dropwise.
8. 64

crys 0 flaper g 295808 R ho BB ddebiRei S 1 Eherp Lected by

filteddySiSo give 0.25 g of an objective
O—[2—(pyrazole—l—yl)pyridine—S—yi]methylhydroxylamine nitrate
(yield 37.6%).
'H NMR (DMSO 300 MHz) 85.05 (s, 2H), 6.60 (s, 1H), 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
CoH11NsOy 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]
~ O\NHz N O\NH3®
CF3C00 ©

A solution of 2.0 g (10.5 mmol) of
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COH1IINSOA Calc.: H(% 4.38, C(% 42.69, N% 27.66
Found: H(% 4.28, C(% 42.66, N(% 27.84 [Exanple 17]
[ 0039] [Cherri cal formula 67] NN N "N,N N+ NH2 NH30

A_solytion of.2.0:9 (10 I of
o- (2-gRGThH 8- St B By Far nev el i B A ar i 12 mo
toludn® #dshdddbal desgwias eddedodnepwWrsertp, @gng .Wisi 8g, Ofl 0 mmol)
1. 39 (1.05 eq, 11.0 mmol) of TFA in m xé sol vent of

of THPolivemel BedlsbRPAehtmaf PcrcebupnbaﬁeahL /CrBAst Bl sLwer Brecipitated
callected by filtering give 2.67 g of objective

crystalis Wenf &zb]ﬂeegtw)wrfaﬂrﬁérysnﬂr] ot Ry ey dr- c§<7ylgamfn@b3 ective

fl d 9
o2 g3 4O PBSEL TS L0 £ 82,590t WA 0 00N
trlfl%deaa(éthtDe ($i4h d dgls . 51%"?5' 68 64 (dd, 1H J= 2.4 Hz)

= 117.7C ( econposed) ment anal ysi s
’cmummreaws@mo@l MHz )HE 20 93. 64, T ) @3543(d N(1%, 18.242Hz),7.84
) 18.73 Found: H(% 3.61, % 43.48, N(9% 18. 49,
(dd, Iigf’ﬂ)i) 18- %@ (Ry nd#str i8al4 BppidcabH it - 6[400 . THrodgh2.4 Hz)

f the present invention, it is possible
m-p- tc}le;f'fi YFF $5°BP8dGEE a conpound shown by formul a:
Eleme[n(ghedﬁé:g{sigrnula 68] H2ZN-O-N\ / N~ N, and to
efficiently produce an anti m crobi al agent " shown by
CiiHi Femy aCalcCherii ¢®) Boeayl @ (89] 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]
-G

and to efficiently produce an antimicrobial agent shown by formula:

[Chemical formula 69]

The production method of the present invention can be conducted
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NN \ O N~Ac ON HOONOH®,, 0...... , ... OO
The production nethod of the present invention can be
conducted 34 efficiently because the nunber of steps

. 1S I t nyentignal .arts,

etfi PRy prbiah B, npEfTre Py Y Hirlhsrasten that of
convd¥r 1&64ITI Agtst.ep ala iitidngledy, 39¢[ BaeunBHus@PBh11ly practiced

Claims [Claim1] A conpound shown by formul a:
becaysthemd cakdfioimg stldp Rs ircMuded.N (wherein Ris a

protected hydroxy or a group shown by fornmula:

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

each i ndependently represent hydrogen, alkyl,

optionally substituted aral kyl, optionally substituted

aryl or optionally substituted heteroaryl)). [Caim

2] A nethod of produci ng conpound shown by fornula V

[ Chemi cal formula 5]
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N Rl OCH2 NJ 11-NN R2V (wherein Rl and R2
each independent|y represent hydrogen, alkyl, .
optionally substituted aral kyl, optionally substi t ut ed

[DOCIﬂ{é/rlltoﬁamgﬁ’t' orald My, §ubst i tuted heteroar yl),

risrng reacting a conpound shown by formula I11I
[c1a1[nChp]ncaI formula 3] RLOCHR2 \ , X /--NN R2III
(wherein Rl and R2 are as defined above, X is
hakogewund 3ghewnhby dempouba: shown by formula IV
mical formula 4] H NN IVin the presence of
[Che“{y’a%%l °on@pda Ylaaim 3] A nethod of producing a

ound shown by forrmula VI or its salt: [Chem cal
NOCH NJ H2ZN N VI conprising
ol ¥ g a conpound shown by fornula V: [Chem cal

formJIa 6]

(wherein R is a protected hydroxy or a group shown by formula:
[Chemical formula 2]
R2

_o_;:<

R1

(wherein R! and R? each independently represent hydrogen, alkyl,

optionally substituted aralkyl, optionally substituted aryl or

optionally substituted heterocaryl)).

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

[Chemical formula 5]

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

a compound shown by formula III:

[Chemical formula 3]
R! IO—CHZQX
Y=N N
2
R m

(wherein R' and R®? are as defined above, X is halogen),

36



N, Rl OCH2 ~NJ ~--NNR2V (wherein Rl and R2
each independent|y represent hydrogen, alkyl,
optlonally substituted aral kyl, optionally substi t ut ed
aryl or optionall substltuted heteroaryl) in the
with Grés‘\’é?&%u’a seryn Xéda??r‘?’&}l A fethod of producing a
y formula. 1 X2 [Chemcal fornmula 10] ~
[Che u§9§ﬁﬁ?§T§q(mherein R3 represents a protective
H group of hydroxy) conprising reacting a conpound

N\ shown by fornmula VIIl: [Chemcal formula 8 37 R30 N
NVill (wherein R3 is as defined above, and X is

v hal ogen) , with a conpound shown by fornula IV:
[Chenical formula 9] HN N j IV in the presence of

in tHROSE& dﬁg%dof Qgggrg§] g}gethod of producing a
Corfpoun own by T ormul A
[Claim 3]
A method of producing a compound shown by formula VI or its
salt:

[Chemical formula 7]

/O—CHZQNJ
HoN N

Vi
comprising hydrolyzing a compound shown by formula V:

[Chemical formula 6}

— N

R2
\")

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

optionally substituted heterocaryl) in the presence of acid.

[Claim 4]
A method of producing a compound shown by formula IX:

[Chemical formula 10]

X W
R30 _N
IX

(wherein R3represents a protective group of hydroxy)
comprising reacting a compound shown by formula VIII:

[Chemical formula 8]
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[Chem cal forrmula 12] NN HO X conprising hydrol yzing

a conpound shown by fornmula: [Chem cal formula 11] \

NN R30'" . NIX (wherein R3 represents a protective

grou% of hydroxy) in the presence of acid. [C aim 6]
h

\/ﬁEEE od of producing a conpound shown by forrmula Xl:
R30 mcal fornula 14] NN X N XI (wherein Ris

hal ogen) 38 conpri sing obtaining a conmpound shown by
VBlmula X: [Chemical formula 13] NN HO N X
according to the nmethod according to claimb5, and
(wheneddy ) ngs the debipodmbnewd by ¥ denhied ogefithwith a compound

hal ogenat i ent. [Caim7] A nethod of producing a
shown JPIENBRL Y AGE0C | ! P g

By formula X1l [Chem cal formula 17]

[CherB N Mvimuia N0 X1 conprising obtaining a conpound
shown by formula Xl:

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

[Claim 5]

A method of producing a compound shown by formula X:

[Chemical formula 12]
HO -N
X

comprising hydrolyzing a compound shown by formula:

[Chemical formula 11]
R30_XUN
IX

(wherein R3 represents a protective group of hydroxy)

in the presence of acid.

[Claim 6]

A method of producing a compound shown by formula XI:

[Chemical formula 14]
ﬁ”?
X =N
Xl

(wherein R is halogen)
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[Chemical forrmula 15] NN X ,N XI (wherein X is
hal ogen) according to the nmethod according to claim 6,
and reacting the obtained conpound with a conpound

compr g I3 Mol S RHED X 1RemBaiER sPoatici Ty SoEBHAGuAT or

[Chedﬂégpafgrﬁﬁanlgm fornula VI [Chenlcal formula 19]
39 -CH2 N-ND 2N VI conprising obtaining a

co d shown by forrmula Xil11: [Chemcal fornula 18]
N‘Oer N O XlIl according to the nmethod of
HO B|n17 and hydrol yzing the obtained conpound in the
presence of base. [Claim9] A nmethod of producing a
onpound shown by formula: [Chemi cal fornula 22] NON

accoﬂ&ing 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 XIII

[Chemical formula 17]

comprising obtaining a compound shown by formula XI:

[Chemical formula 15]
o
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]
0

HON )

o X

[Claim 8]
A method of producing a compound or its salt shown by formula
VI:

[Chemical formula 19]
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~Ac *\NNNOiii.. HO O Oconprising obtaining a

conpound or its salt shown by fornmula VI: [ Chem cal

formula 200 N OGOCH2 HNN 2N VI according to the

mathod of claim3 or claim8, and reacting the

o—cTQP q,:?n'pound or its salt with a conpound shown by
HoN Chem cal formula 21] 40 N Ac HO O HO,,,,,,
"' OO0 OO0in the presence of acid or base.
[CI aH'm 10] A nethod of producing a compound shown by

formula: [Chem cal formula 2517 RIOOCH2 ND N R2 V
comp ifHeti 9P Fa 1 BABIRR cwitP ¢wRidpehaem by reprmedat XIII

hydr optionally substituted aral kyl or
[Chemg ]O%?Tri}u!iﬁbéplltut ed aryl) conprising reacting a
conpo shown by fornula: [Chemical forrmula 23] NN X
N
Qoﬁ
Xiit

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 by formula:

[Chemical formula 22]

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

[Chemical formula 20]

— N\
IO—CHZQN'
H,N \_y \;

Vi

raccording to the method of claim 3 or claim 8, and reacting the
obtained compound or its salt with a compound shown by formula:

[Chemical formula 21]
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Xl (wherein X is halogen), with a conpound shown by
formula: [Chemcal fornmula 24] ,OHN 1 R2 11
(wherein R1 and R2 are as defined above). [Cdaim 11]
A salt of a compound shown by forrmula VI: [ Chem cal
formykd©26] 41 N H-CH2 Cx NN 2N VI [COaim12]
The galt according to claim1l which is a
.oV i de, ~gqttate, trichloroacetate or
tri fluo ogcet ate.y[Caim13] A conpound shown by

rmil asq [ formula 27] H3C OCH2 X }=
réim X[i s hal ogen). 42

in the presence of acid or base.

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

[Chemical formula 25]

>_ o- CHZON\N;

RZ
\'

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

[Chemical formula 23]
o
X =N

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

[Chemical formula 24]

(wherein R! and R®? are as defined above) .

[Claim 11]
A salt of a compound shown by formula VI:

[Chemical formula 26]
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- IN\
P‘CHzO’N =
HoN N

\',

[Claim 12]
The salt according to claim 11 which is a hydrochloride,

sulfate, trichlorocacetate or trifluorocacetate.

[Claim 13]
A compound shown by formula:

[Chemical formula 27]

H3C p_CHzOX
=N N

HsC

(wherein X is halogen).
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