DESCRI PTI ON | M DAZOPYRI DI NE COVPOUND TECHNI CAL FI ELD

The present invention relates to an i m dazopyri di ne
woanpausd usef ul as a gastric acid secretion i ROTAPL005/008311

or a salt thereof or a hydrate thereof. The present

invention also relates to an &nidazopyridine compound

useful as a therapeutic or préeventive agent for acid

rel ated di seases (especighg&Rggﬁﬁbgesophageal refl ux
di sease, synptomatic gastroesophageal reflux disease,

gastric ul cer or dupdenpwlGens .cfpdgRl t t her eof
or a hydrate thereof. BACKGROUND ART Peptic ul cer

such as gastric ulcer and duodenal ulcer, is

consi dered to have devel oped as a result of

sel f-di gesti on caused by inbal ance between aggressive
factors, such as acid and pepsin, and protective

f acEECHENIGAGhFasLbucus and bl ood. The treatnent of
peptic ulcer is carri-ed out by internal nedicine in
principle, antheapressntdrimgvéntabnentiahavetbeean
attenpted. Particularly, drugs specifically inhibiting
}+hlm1q@zqugg@gngnC@ngw@d useful as a gastric acid

secretion inhibitor, or a salt thereof or a hydrate
5 thereof.

The present invention also relates to an
imidazopyridine compound useful as a therapeutic or
preventive agent for acid related diseases (especially
'gastroesophageal reflux disease, symptomatic

10 gastroesophageal reflux disease, gastric ulcer or
duodenal ulcer), or a salt thereof or a hydrate

thereof.

BACKGRO&ND-ART

15 . Peptic ulcer, such as gastric ulcer and
duodenal ulcer, is considered to have developed as a
result of self-digestion caused by imbalance between
aggressive factors, sucﬁ as acid and pepsin, and
protective factors, such as mucus and blood.

20 ’ ’ The treatment of peptic ulcer is carried out
by internal medicine in principle, and various drug
treatments have been attempted. Particularly, drugs
specifically inhibiting H'-, K*-ATPase, an enzyme

present in gastric parietal cells and in charge of the



present in gastric parietal cells and in charge of

thefinal step of gastric acid secretion, suppressing
woheosaosd9 secreti on and thereby preventing PCT/JP2005/008311

sel f-di gestion, for exanple, oneprazole, esoneprazole,

pant opr azol e, | ansoprazol e, rgbeprazole, etc., have

"been recently devel oped and Clinically used. Although

L hepengll ugsehaye gCeLientcibeLaneutl6rel apksesdiugs the

whi ch have re long-Tasting inhibitory’e

gasiéid S&dFoSEGHeLhQNchBLED F?ﬁé(f@hhﬁ s® € digestion,
sui t abl e physicochem cal stability are further

I eqt i eskarkPT@OURHSy 88 PELE 2l E¥ohebe¥ant ot 0 phiRe oprasent,
i nvention are described in the patent docunents 1 to 3

butldsospecife o capporagdsldesstebednbiet Besa patentiy
docunents and the specific conpounds of the present
5 nwiEtd lovpedirandi dienboslln thedchem cal structure.
Pat ent Docunent 1 JP-A-62-207271 Patent Docunent 2
EP- A- 0254588 Aatlemit gliDochmeat d BudEP- W= 048297& 1 DeSCL OSURE
OF THE | NVENTI ON Probl ens to be Solved by the
| nvettane il o kkecos, tdeups esleeh i heeat nonei $ong-lasting
provi de a new conpound havi ng an excellent inhibitory
ef eIt astafifedei o sery et o whd chefsetisehul haghar
t her utic'orcyreventive agent for the treatnent_of
safety and more suitable physicochemical stability are
10 further required.
Compounds especially relevant to the present
invention are described in the patent documents 1 to 3
but the specific compounds described in these patent
documents and the specific compounds of the present
15 invention-are different in the chemical structure.
Patent Document 1 JP~-A~-62~-207271
Patent Document 2 EP-A-0254588

'~ Patent Document 3  EP-A-0187977

20 DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention
An object of the present invention is to
provide a new compound having an excellent inhibitory
effect on gastric acid secretion which is useful as a
25 therapeutic or preventive ageht for the treatment of
acid related diseases.
Measures for Solving the Problems

The present inventors have conducted



acid rel ated di seases. Measures for Solving the
Probl ens The present inventors have conduct edi nt ensi ve

weoetudiiesn4d or sol ving the above descri bed probl eas/Jpzns008311

as a result, have found that an im dazopyri dine
conmpound having a novel chemi gal structure has an
excellent inhibition effect on gastric acid secretion
NG A SedOLf U 5 89a o L NELBPEULLEA QT RECYBBLLY 8209 e
particularly for gastroesophageal refluxldi sease,
SYNPHONBIAS, oasd roesophageal rﬁébexfghﬁaaﬁgatgait ric
ul cer or duodenal ulcer, and thus conpleted the .

Pr eseiHadpiettd e dodbolisd hQ@iﬁ@eéeﬂbvémveﬂéfn%ailS
directed to a conpound having the foll ow ng genera

f orgathect(ude ,had #n sékéelDeneoinwibat hyfr akeethergohastric
[Formula 1 ] The present invention is also directedto

B draigl conprétsiowy die Conpeandl hayi agchdeapbavec or

descri bed general fornmula (1), or a salt thereof or a
hy dratventthere gfgeamd Ea phbcwbeely | £at | yasiccepsaphageal
carrier. The present invention is further directed to
a gt did ek soerempronatidi gast conprpsaggad reflux
conpound havi ngct_he above described general formnula

(1P1seeSey SaFtieretehron duggenat cit¢ryr eotnd Theus
present. invention is stil] furtherdirected to a nethod

usig P SESiTh Gdtfd RS S+ mA Y g ion .-

10 That is, the present invention is directed to

15

20

a compound having the following general formula (1), or
a salt thereof or a hydrate thereof.

[Formula 1]

The present iﬁvention is also directed to a
drug comprising the compound having the above described
general formula (1), or a salt thereof or a hydrate
thereof and a pharmaceutically acceptable carrier.

The present invenfion is further directed to
a gastric acid secretion inhibitor comprising a
compound having the above described general formula
(1}, or a salt thereof or a hydrate thereof.

The present invention is still further



or a therapeutic or preventive agent conprising a

conpound havi ng the above descri bed general fornula
wO2dos/108m9a salt thereof or a hydrate thereof, PEDIPH05/008311

di seases caused by gastric acid, specifically, gastric

ul cer, duodenal ulcer; stomal ulcer gast r oesophagea

reflux di sease, Zolllnger-EII?son syndrone

oY RLOCBLLA 08°L1ReeRBRAGERh, ! € LUKDOLARAS®: formula (1)

Scopy- negat ve gastro0ssophagea

gaSch ogg@grggg@ug crssuggégéﬁtgee RALAS! QS@EM“ ng a

pharyng arrett™s esophagus; non S

antédﬂﬁ&é%@ﬁ%é%ﬂngrﬁﬂe(Qg%$é»d@g8§£ géﬁb&bi'formula

stomach bl eedi ng, “gastroi ntesti nal I ng, peptic

ul cery, b$§€§'§ﬂlﬂ|@Eéreéfr§§3aUﬁ?&fatga§hékéof for
hyperaC|d|ty dyspepsia, gastraparesis, senile 5

-3l cRifsedddd acd @b @ WY Cesist hearsbuan, s@é@%fﬁﬂhlly, gastric
st omachache, heavy stomach, tenporomandi bul ar

ar tiiraxst s dUO&EmEdVElQQSIr$t®ﬁalThEc@EIh@dstﬁM@bMpﬁageal
adm ni stering an effective anount of the conpound or
comuisius ot sen e pal o Ehtnger ekl $der ephidrOmé, Ssyinphbaatic
exanpl es of "acid rel ated di seases” include, for 4
ex&ﬂﬂﬁ¥0%ﬁﬁHH4Q€aﬂc%#fl@MG@amﬂS©Jc@mdos¢@mﬂ+na96énve
gastroesophageal reflux disease, Zollinger-Ellison

sy IR GHRO 7O W?%l%ﬁ#mhﬁ@iﬂr¢%$©mageal
10di sease, m)r,e sui tabrl:ﬁ exanplaefc, rllng{gglenx Barrett
gas‘ﬁ%&l%g@ﬁ?r@ﬂ St yngolarynx, Barrett's
esophagus, non-steroidal antiinflammatory drug (NSAID)
ulcer, gastritis, stomach bleeding, gastrointestinal
bleeding, peptic ulcer, bleeding ulcer, stress ulcer,
gastric hyperacidity, dyspepsia, gastraparesis, senile

15 wulcer, intractable ulcer, heartburn, bruxism,
stomachache, heavy stomach, temporomandibular arthrosis
or erosive gastritis. The method involves
administering an effective amount of the compound or
composition to a patient in need thereof.

20 ' Suifable exampleé‘of "acid related diseases"”
include, for example, gastric ulqer, duodenal ulcer,
stomal ulcer, gastroesophageal reflux disease,
Zollinger—-Ellison syndrome or symptomatic
gastroesophageal feflux disease, and more suitable

25 examples include gastroesophageal reflux disease,
symptomatic gastroesophageal reflux disease, gastric
ulcer or duodenal ulcer, and still more suitable

examples include (1) gastroesophageal reflux disease or



synptomati ¢ gastroesophageal reflux disease, gastric

ul cer or duodenal ulcer, and still nore suitable
wexensplsa9i ncl ude (1) gastroesophageal refl ux B#CTEREE5/008311

orsynptomati ¢ gastroesophageal reflux disease, or (2)

gastric ulcers or duodenal ulger. In the neantine, the

present invention is directed”to a nono therapeutic or

L d ' di cati f
A e R
-a%&@f@%i@@ﬁs9@96&@%?%8%@@?&9, or a salt

thereof or a hydrate t

t he above

ment i oned "prﬁﬂe@EéWﬁe§Q€ﬂ£é,iﬂﬁé“ﬂ@és@ﬁtagﬁQEnF'on is

adm ni stered before onset of the disease, as we

as a

Meiditenanse tdhes apynagent rdsedc {8l 8PS8oRHEXSRE HAY

agent after the disease is cured. Further, the above
SrertheangseUiciodi @ttt ofot hgi@perddcagesh 66r bh€cobacter
eradi cation of Helicobacter Pylori" means a drug

SuiRvalryi achypst i signd hee esmwpswmireindvingt bk 8Pove described
eradi cating agent, which is difficult to exhibit the

ef faene nmdefomwild c(Kondit immgalantkeshebitorts kffieate

In the above described fornula (1), Rl represents a

C1tbe 1898+ group which may have at [east one
substituent selected fromthe following a group, a
C2- C5 a|kenypkﬁﬁbu&hqiq§9q§3mentloned "preventive agent"

10

15
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includes an agent administered before onset of the

disease, as well as a maintenance therapy agent or a

relapse preventing agent after the disease is cured.

Further, the above mentioned "combination
therapeutic agent for the eradication of Helicobacter
Pylori" means a drug suitably adjusting the environment
so that an e;adicating agent, which is difficult to
exhibit the effect‘under acidic condition, can exhibit
its effect.

In the'abqve described formula (1),

R' represents a C1-C6 alkyl group which may
have at least one substituent selected from the
following o group, a C2-C6 alkenyl group, a C2-C6
alkynyl group, '‘a C3-C6 cycloalkyl group, or a phenyl
group which may have a substituent selected from the
following B group;

R? represents a hydrogen atom or a C1-C3 alkyl
group;

R? represents methyl or ethyl group;



al kynyl group, -a C3-C6 cyclo, al kyl group, or a phenyl
group which may have a substituent selected fromthe
woéabdsawsmag b group; . R2 represents a hydr ogenrParamoos/ 008311
a Cl-C3 al kyl group; R3 represents nmethyl or ethyl
group; R4 represents a'Cl-C6 al kyl group; R5 represents

a hydrogen aton1 a group représents a group consisting

k h I
or oup whi oh s %@aea?nraaétyﬁi"@%héhg?ﬁt gehiDsel %}yeg
- fol l n X rou iC
LgsnL;C: aosu 2?%%% égg?e%?gﬁgf %%P?ﬁg %6?Iomﬁng b

oroup: b o7 op LERLESeNLs 3 Hau SN na ol B oo -

halogen atom an KoxXy group; p

compoLssb gL Shn Rlcksca ?%cggaﬁk§il Q%% % & Phenyl group

unsubstituted or substituted wt

EzzWﬁﬁéhrﬁﬁwoﬂﬁﬁeaéenlegétaoﬁélEubQ%E%QEnQrs%l%¥Qr§t rom
t hereof are excluded fromthe present invention

" CleK$ 2 Kydwi@UP' gasupseddi 8 ﬁﬁéﬁ $8R¢! fireabl QRiEAr may
conveni ence sake neans a strai ght a|n of branched

chdiavalkydulgsolipusari sgléctedbieanbeneatroB osiely BSgroup;
met hyl, ethyl , n-propyl, isopropyl, n-butyl,

ISobutyI s- dutgaqup - b@pyé$embﬂtglgroup consisting of a

| halégen atom and a Cl-C6 alkoxy group;

10 provided that a compound wherein R® is a C1-C6
alkyl group unsubstituted or substituted with a halogen
atom and R? is a hydrogen.atom, or a salt thereof or a
hydrate thereof are excluded from the present
invention.

15 ‘A "Cl-C6 alkyl group" as used in this
specification—for convenience sake means a straight
chain or branched chain alkyl group héving 1l to 6
carbon atoms such as methyl, ethyl,. n-propyl,

isopropyl, n-butyl, isobutyl, s-butyl, f—butyl, pentyl,
20 isopentyl, 2-methylbutyl, neopentyl, l-ethylpropyl,
hexyl, isohexyl, 4-methylpentyl, 3-methylpentyl, 2-
methylpentyl, l-methylpentyl, 3,3-dimethylbutyl, 2,2-
dimethylbutyl, 1,l-dimethylbutyl, 1,2-dimethylbutyl,
1,3-dimethylbutyl, 2,3—diﬁethy1buty1, l-ethylbutyl or
25 2-eth§lbutyl group.

A "Cl-C3 alkyl group" as used in this

specification for convenience sake means a straight

chain or branched chain alkyl group having 1 to 3



i sopentyl, 2-nmethyl butyl, neopentyl, 1-ethylpropyl,

hexyl, isohexyl, 4-nethylpentyl, 3-nethyl pentyl, 2-
waorbisylopant yl , 1- net hyl pentyl, 3 , 3-di nmet hyl buPgir/Jp2p2008311

di met hyl butyl , 1, 1-dinmethyl butyl , 1,2-dinethyl butyl

, 1 ,3-dinethyl butyl, "2 ,3-dig§thylbutyl, 1- et hyl but yl

or 2-ethyl butyl group. A "Cl- al kyl group" as used

in ' pecifikcat.i.an .f.0 nveni sake a

A SR SN e s T S

to 3sapbepyatons such as nethyl, ethyl, n-propyl or

i sopropyl .~ A "C2-6 al kenyl group" as used in this

speci ficationafecocgnyentanae o$ake MBS 2V i1 lthi g

group, allyl group, 1-propenyl” group, isopropeny

gr osipecifibat eoyl £gFoupnvénhehesy kadeomRand: RUEERNI group,

group, 1,3- pentadienyl group or 1 ,4-hexadienyl

groaplyA §r@upp atkyapenglogpdups tsedriopehils group, 1-
specification for conveni ence sake nmeans an al kynyl
gr ocuptéayl ngroup o B-batboplayposp; aBdbhiteay2 bricpke 1,3-
bonds such as_ethynyl group, 1-propynyl group, 2--
pr opyyRdiganh, gpowmt 9nyl, §roepadiebutygybugr.oup, 1, 3-
pent adi ynyl grou 1 , 4- hexadi ynyl group, pent ynyl
group, or he%@n 2t buplkymyt (3reuplchealiept ghotpisas
used in this ggecification for conveni ence sake neans
a &wﬁ %ﬁﬁﬁl n for convenience sake means an alkynyl
10 group having 2 to 6 carbon atoms - and 1 to 2 triple
bonds such as ethynyl group, l-propynyl group, 2-
propynyl group, 2-butynyl group, 3-butynyl group, 1,3-
pentadiynyl group, 1,4-hexadiynyl group, pentynyl
group, or hexynyl group.
15 ‘A "C3-6 cycloalkyl group" as used in this
‘specificationAfor convenience sake means a cyclopropyl
group, cyclobutyl group, cyciopentyl group oOr
cyclohexyl group. ‘
A "halogen atom" as used in this
20 specification for convenience sake means a fluorine
atom, a chlqrine atom, a bromineAatqm or an iodine
atom.
A "Cl-C6 alkoxy group" as used in this
specification for convenience sake means a straight
25 chain or branched chain alkoxy group having 1 to 6
carbon atoms such as methoxy, ethoxy, propoxy,

isopropoxy, butoxy, isobutoxy, s-butoxy, t-butoxy,

.pentoxy,_isopentoxy, 2-methylbutoxy, neopentoxy,



group, cyclobutyl group, cyclopentyl group or _

cycl ohexyl group. - A "halogen atont as used in this
wepewsithsw@at i on for conveni ence sake neans a fl| BOTAR®05/008311

atom a chlorine atom a brom ne atomor an iodine

atom A "Cl1-C6 al koxy ‘group” @s used in this

specification ' for conveni enCe sake neans a strai ght

haj h ' | [ l1to 6
oA B LD R B
SoRERper BULOTYS SR S, by,

Neopent @xye PBYYHQXYxy4- Tebhyk RERLOX Yy t3xABt Ry lpent oxy,
2- nethylpgnt%xy, 3X¥3-d|nethylbu?oxy, gge

, 2-gH et iyl but oxy, o 2}3%%&%#%&%}@ Yroup.
, 2-di met hyl but oxy, 1,3- dinethylbutoxy or 2
5 3-di net hyl butiexyegpoepsidhe ewREEBShaRSbeWRieh thRyither or
substituted” or "which nay have at |east one
substhicientdy asavusedt - i@asbi snepecbbidéatican”f as used: in
conveni ence sake have the sane neaning as "whi ch nmay
havériohespeci hiest sosfot uenhgenti esubstikat Abve the same
position (s) in any conbi nati on"” unl ess the nunber of

t hélebsd taentwhikClparay curee | gnepeei thede Fhbstituents at
expression "which is (are) substituted" as used in .

t hisRpekl #i et e P briewhvenienery sgrEbPAAgLion" unless

10 the number of the substituent is particularly
specified.

The expression "which is (are) substituted"
as used in this specification for convenience sake has
the same ﬁeahing as "which has (have) one to thre%

15 substituents at substitutable position(s) in any
combination" unless the number of the substituent(s) is
particularly épecified.

Preferably the above mentionéd R' is an
unsubétituted Cl-C6 alkyl group, a C2-Cé6 alkynyl group

20 or a Cl-Cé6 alkyl group which may be substituted with
halogen or a phenyl group which may have a substituent
selected from the above described B group, and more
preferably methyl Qroup;'2,2,2—trifluoroethyl group,
2,2-difluoroethyl group, 2—(pﬁenyl)propyl group, 2-

25 (phenyloxy)ethyl group, 2-butynyl group,.3—fluorophenyl.
group, 4-fluorophenyl group or 4-methoxyphenyl group,
and more preferably methyl group, 2,2,2-trifluoroethyl

group or 2,2-difluoroethyl group, and most preferably



t he same neaning as "which has (have) one to three

substituents at substitutable position (s) in any
woandsiatd on” unl ess the nunber of the substit BemtIP{083/008311

is particularly specified. Preferably the above

mentioned RL is an unsubstituged Cl1-C6 al kyl group, a

C2- C6 al kynyl group or a Ci- al kyl group which may

be substjtuted with hal ogen or a phenyl group which
naym%%v%i a250U0%¢ti tuent selected fromthe above

descri bed b no p a hyl -group, 2
, 2 ,2-trifl ug%€%?ﬁ§$ggybu%;ﬁe&5§lgg%f ﬁ%}é}:gg%ﬁ&l Rgr (l)ﬁp‘,él
2- I I h X hyl._g
A S R S e o T S A S

r et p : epab
i TRl M e L S e e e
2, Zyidg uor oet hyl group, and nost pref erabl ynmet hyl

group. Preferably, the above nentioned R2 is a

hydr ogen at onrhéreabyte ghonPioféHYR® GrHUPce B r 5 DPYA lmethyl

group, and nore preferably a hydrogen atom or nethy
gr augmuplhe above nmentioned R3 .-is. preferably a
met hyl group. The above nentioned R4 is preferably a :
net hyl group The\l athovghmemeistedcRluriad dorfatablf @ methyl
conpound -
group.
10 Although the structural formula of a compéund
‘may repfesent a particular isomer in this spécification
for convenience sake, ﬁhe present invention encompasses
ali the isomers including'geometrié isomers, optical
isémers, stereoisomers and tautomer, and mixtureswof
15 isomers génerated by the étructure of the compound, and
the compound is not limited to the particular formula
described for convénience sake and may be either one of
the isomer or a mixtures of isomers. Therefore, the
compound of the present‘invention,‘whidh may be an
20 optically acti&e object and racémate, is not limited to
a particular one and may inélude either one.
Similarly, crystal polymorphism which may exist is‘not
limited, and the crystal may comprise a single crystal
form or may be a mixture, and the compound of the
25 ‘present invention may include an anhydride as well as a
‘hydrate. Furthermore, so-called metabolite which is

generated by the decomposition of Compound (1) of the

present invention in a living body is also included by



may represent a particular isomer in this
specification for conveni ence sake, the present
wonvesnbsan enconpasses all the isoners includi RGT/IP2005/008311
geonetric isomers, optical isoners, stereoisoners and
tautoner, and m xtures of isgg;rs generated by the
a

structure of the conpound,

t he conpound i s not

| mhedobosLhe PALLLENLAT o2 fesel bl Ihpound (so-

convenl

nce sake and nay rone’o

or- @aﬂié&“;{a?éd%  SQABER. wIEE[T%Q ol E%mg;i%gg]%lug(ci)o‘cof the

t he presen

aCt%f@s@@feEﬁv@HgibﬁcgﬂﬁBﬁPBiﬁeﬂgbohhghtggcgpag

par

I nvention, whic e an op

I cular one and may 1 ncfude elther one. Simlarly,

Crysk2hi POt YOR] PhEaIWRbED APUrEXYStsi 8nBOkohliigb®don in a
and the crystaf may conprise a single crystal "form or
Frayl beigg hadyr £s andot hecteapaupy ehet pecBEBSERhvention.
“invention may include an anhydride as well as a
hydrate. FurtTies nooeposndcak| edenptabehtt enwheRohs forms a
generated. by the deconposition of Conmpound (1) of the
pr eseht imviem i @pova debcvilbgdbgdyeislafsemiihal ydedat 1-
~bythe present invention. Furthernore, .the conpound
( soval 3edops bk og) Nhgroumi 1h thadinbd@poppundifg) of
the present invention through netabolismsuch as
oxiREYn, reduction, hydrolysis and conjugation in
a living body is al-so ipcluded by the present |
LG hventi on. Tﬁ%h%oﬁ%%HBd b 2Ple PRESEREIFRVENLIBRtEEr AS

2 g WIS APRYY (RS OSY P8 A QMG R L H !
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acceptable, and includes, for example, an inorganic
base salt or an organic base salt.

Preferable examples of inorganic base salt
include alkaline metal salts such as sodium salt and’
potéssium salt, alkaline-earth-metals salts such as
calcium salt orAmaénesium salt, aluminum salt or
ammonium salt, and. preferable examples of organic base
salt include diethyiamine.salt, diethaﬁolamine salt,
meglumine salt or N,N'-dibenzylethylenediamine salt,
etc.

. Preferable compounds of the general formula
(1) of,the present invention include:
(2) comﬁounds in which R' is an unsubstituted C1-C6
alkyl group, or a salt thereof or a hydrate thereof,
(3) compounds in which R! is a C2-Cé6 alkynyl group, or a
salt thereof or a hydrate thereof,

(4)  compounds in which R! is a C1-C6 alkyl group which .



or 3- position NH group in the im dazopyridine

skeleton. The "salt" is not particularly limted as
woOang/wsthout any treatnent is pharmacol ogi cal PgT/JP2005/008311

acceptabl e, and includes, for exanple, an inorganic

base salt or an organic base-salt. Preferable exanples

of inorganic base salt i ncl udel al kal i ne netal salts

' d. [ I
o e a8 Ot b B R bk 8 PR BRTRHTN el & saltaribsgof or a
naggg&L%Fésghgre?kuninun1sa|t or ammpni um salt, and.
rabl e

pre exanple§ of organic base salt include

di (=Y t;,di,gt L am 1 ne. sal
|\ oo b1 ot Bl ot 1 it A D3R by

Pr e 8yabh escoEPOLRESE Ob 1 Ber ggnetah #;%”Hloev%pg%fc&%%%d B

present invention include: (2) conpounds In

§s qowpsubstateied €HetBoal k¥l a9RQHPatEN tHesabE,
thereof or a hydrate thereof, (3) conmpounds in whi ch

Rl {6) acdi@po&iindd kimylh QERUR; i reetsafl dheugofz or 2
hydrate thereof, (4)'conpounds in which RlL is a Cl1-C6
al kytifgroemosth vhnayole, sipetdt fitedrokthybabegep, oF a
salt thereof or a hydrate thereof, (5) conpounds in
whi Ghemy § e repphegwduryr olm (whéohlory) dakgl agroup, 2-
substituent selected fromthe above described b
butynyl group, 3-fluorophenyl group, 4-fluorophenyl

10 group or 4-methoxyphenyl group, or a salt thereof or a
hydrate thereof,

(7) compounds in which R' is methyl group, 2,2,2-
trifluoroethyl group or 2,2-difluoroethyl group, or a
salt thereof or a hydrate tﬁereof,

15 (8) compounds in which R? is a hydrogen atom, methyl
group, ethyl group, or a propyl group, or a salt
thereof or a hydrate thereof,

"(9) compounds in which R? is methyllgroup, or a salt
thereof or a hydrate thereof,

20 . (10) compounds in which R? is a hydrogen atom, or a salt
thereof or a hydrate thereof,

(11) compounds in which R’ is methyl group, or a salt
thereof or a hydrate thereof, or
(12) compounds in which R* is methyl group, or a salt

25 thereof or a hydrate thereof.

Furthermore, compounds obtained by selecting

R' from the above (2), (3), (4), (5), (6) or (7), R®

from the above (8), (9) or (10),



group, or a salt thereof or a hydrate thereof, (6)

conpounds in which RL is nethyl group, 2,2,2- trif
woOuarsaesdayl group, 2 ,2-dif luoroethyl group, BET/JP2005/008311

(phenyl) propyl group, 2- (phenyloxy) ethyl group, 2-

butynyl group, 3-fluorophenyl, group, 4-fluorophenyl

group or 4-net hoxyphenyl grodﬁg or a salt thereof or a

g¥gzgfeZtge;e§irﬁ%;%uoroé%ﬁgﬂ§ oup orh%fueﬁé?rgﬁéngbove

| uorpef iyl O PUPmI9T n&: $8ht BPeéeQElertﬁegégEaE§ xﬁrate

t hereof, (8) "conpounds in Which I's a hydrogen ato

Metiydr G5 OUdre &4 TWh SFOHBraBle? propyl group, or a
salt thereof or a hydrate thereof, '(9) conmpounds in

whi ch R2 ISlHﬁéﬁ@ré%D@Deoﬁﬁo@né@'&mbﬁ@rﬁﬁé 8pelific
hydrate thereof, (10) conpounds in which R2 is a

mydkmmﬁunﬁsnnfcﬁhéipmééemheiﬁ@énotoﬁ hydr at eat Betgeteor
© (11) conpounds-in which R3 is nethyl group, or a salt

t herredf hyrdre ey drlet sed iezeof S0t {dRY-2opodrdsthoxy-3—

which R4 is nethyl group, or a salt thereof or a

hy deedthey ttemsof i difuy t hree oy ), s ebhpophist obe ahned3by

selecting RL fromthe above (2), (3), (4), (5, (6) or

( 7)LMIRE 7 [dm 31 RabovELE®) | 21 0 ( drmeainyx 33 frobhyhe2 -

above (11) qor R4 fromthe above :
pyrldlnyl)methyl)sulflnyl) -6-methyl-5~(2,2,2-

10 trifluoroethoxy)-3H-imidazo[4,5-b]lpyridine, or 5-(2,2-
difluoroethoxy)-2-(( (4-methoxy-3-methyl-2-
pyridinyl)methyl)sulfinyl)—6—methyl—3H—imidazo[4,5—
b]lpyridine, or a salt .thereof or a hydrate thereof

(especially a sodium salt thereof).

15 EFFECT OF THE INVENTION
Since thé compound of the present invention
" has excellent gastric acid secretion inhibitory.
activity, more sustainableAgéstric“acid secretion
inhibitory activity, higher safety (fdr example,

20 cauéing less induction of cytochrome P450) and more
suitable physicochemical stability, it is useful as a
pharmaceutical agent, particularly a therapeutic or
preventive agent for acid related diseases and a mono
therapeupic or combination therapeutic agent for the .

25 eradication of Helicobacter Pylori.



(12) in any conbination, or a salt thereof or a
hydrate thereof are also preferable. Preferable
woanpausds anong the specific conpounds of thePOTEBENG/008311
invention, or a salt thereof or a hydrate thereof are
5- met hoxy- 2- (((4-nethoxy-3-éﬂfthyl-2-pyridinyI)
nmet hyl) sul finyl) -6-nethyl- , imdazo [4, 5-D]
pyridene 4 - 3= | -2+ ridi nyl)
et P HOPE; FOR)CARRRINK PUECTHE SRR
trifluoroetho z KL da - ri.di QI 5- :
(2,2- difl uor%%%hgéy biyd 6% %ﬁe?ﬁ%&?-ﬁ -rjfg;v%y’t-l%p can be
pyrpebayted By hvhe sHbELBY! } nab-AeLAYba3H;i M g@%%ver,
[4,5- b ]pyridine, or asalt. thereof or a hydrate
thesesdefespeei prbyuaisgdiHa sahbohiar eat) proEERECT OF
THE I NVENTION Sin ce the conmpound of the present
5 nvientéoni drasi exeet | ehhigast theraebd secretion
inhibitory activity, -nore sustainable gastric acid
secretion i nhidnpouyd act) vofythdi ghesesaf ehyeht0bn can be
exanpl e, causing |l ess induction of cytochrone P450)
anderatecedibnbtlee phykloothenPratessability, it is
useful as a pharimaceutical agent, particularly a
t herfgrauiia preventive agent for acid rel ated
. di seases and a nono therapeutic or conbination
t herapeutic agent for the . eradication of
Hel i cobacter Pyl ori.BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON Process A
R4
RZ_ N RS R
R | _ S—SH + 4 ]
0" N N N
H
(2) (3)
A-1
R4
3 5
R2 SN RUA 'R
[ s K]
R! z N
07 N ﬁ
4
A2
4
o R
3 5
R! H»—s SN



The conpound of the present invention can be produced

by the process indicated bel ow However, process for
wonroduosnag t he conpound the present invention PETMB1005/008311

limted thereto. Conpound (1) of the present invention

can be produced by the follow,ng Process A . [Fornula

2] (1)In the above schene, , RR R3, R4 and R5

t th '
e TS TS I R g
gl b, bst i
or UM T DEFUOSL 148 0" gobernzepasil | Al ol <

metihanssiy f X¥nd &1 4 05 Oy, alkylsuls
berizen2§%I onﬁ?oi@, p-to uenesul¥ony|%xyygfgup?ng%8¥¥

or (?a.(cﬁm QFH A HDMb& DN NLBEOM Or 2 aBh 2dhBSuREBHY 1oxy
and nore preferably a chlorine atomand a

Iretdrangs Wiy ey 18 sl stedieadd e[ foeasRambesp, of
Process A nethod is explained. (Step A1)
Thineethzard fu lofdd o dih) setgiafe 3181 forsi ez wher e Conpound’
(2) and Conpound (3) or a salt thereof (particularly,
a Medizeotd sorli e sladty), is-tedernesulebotyloxy hgroup, etc.)
-presence or absence of a base, in the absence of a
solovert adyldnirgn atom, a bromine atom or an iodine atom,
and more preferably a chlorine atom and a

10 methanesulfonyloxy group.

Hereafter, each step of Proéesé A method is
explained. |
(Step A-1) Thioetherification

Thié step is a step where Compound (2) and

15 Compound (3) or a salt thereof (particularly, a
hydrochloride salt) is made to react in the .presence or
absence of a base,.in the absence of a solvent or in an
inert solvent to prodﬁéé Compound. (4). |

As éompound (4a), é commercially available

20 compound or a compound synthesized based on a précess
known by publication can be used.

The usable soivent is not pafticularly
limited as long as it can dissolve the starting
materials to some e#ﬁent and aoes not inhibit the

25 reaction, and includes, for example, alcohols such as
methanol, éthanol, n-propanol, isopropanol, n—butapoi,

isobutanol, t-butanol, isocamyl alcohol, diethylene

glycol, glycerin, octanol, cyclohexanol and methyl



inert solvent to produce Conpound. (4). As Conpound

(4a) , a commercially available conpound or a conpound
weoeypmishesi4ged based on a process known by publ i earispmwos/008311

can be used. The usable solvent is not particularly

limted as long as it can dissolve the starting

naterials to some extent and-does not inhibit the

h
R, ﬁ?wﬂ&%%‘%%‘gﬁofé%g%ﬁ‘r"a%%ﬁ%p%s it anol
'S@%ﬂéyﬁﬁorﬁ kﬁﬂéﬂﬁ%rom ohgl - ggg¥hgﬂg and

gl ycol ycerin, octan cycfo%exano

”Etcfb)ﬁelk‘?cﬁ{|E@l%é’cﬁalchﬁ‘i&ge”@Eﬁé’ré‘yg{igﬁgﬁFoﬁe% R éﬁhgr,

chl orof orm di chl or onet hane oroet ne an

cardponsdptd@ehl exrigle, ©ihesisygH6huasn di g1 Hyhnst her,
di i sopropyl ether, tetrahydrofuran, 'di oxane,

Sl rEistyet R ned) el e eTee ok Y?Di/cgl n@thythet hethelN; N, N-

, Ndi net hyl f or mam de; di met hyl sul f oxi de; water; or
nixthm&Ehyﬁfdﬂmamidﬂﬁ\dﬂﬁéﬁhﬁ&&hlﬁopi@éer@@tgral@@hols
and nost preferably nethanol. The usabl e base

i nolivdeses wf ebans soliverigani andasespsetéraisl godiaahols
hydri de, potaSS|un1hydr|de | i thium carbonate, sodium
cafFchacst ﬁ@ﬁ%ﬁﬁ&hﬁ%ﬁﬁﬂﬁhﬁnQﬂ l'i thi um hydr oxi de,

sodi um hydr oxi de, potassi um hydroxi de; and organic

bases such asPRMMSRALFoFTS i HSludewt Hipams Femple,

lOtrE%B%%gﬂ?glg%ses such as sodium hydride, potassium
hydride, lithium carbonate(‘sodium carbonate, potassium
carbonate, lithium hydroxide, éodium‘hydroxide,'
potassium hydroxide; and organic bases such as  N- ‘
methylmorpholine, triethylamine, tripropylamine,

15 tributylamine, diisopropylethylamine,
dicyclohexylamine, N~metﬁylpiperidine, pyridine, 4~
pyrrolidinopyridiné, picoline, 4-(N,N-
dimethylamino)pyridine, 2,6-di(t-butyl)-4-
methylpyridine, quinoline, N,N—dimethyl‘aniliné, N, N-

20 diethylaniline, 1,5—diazabiéyclo[4.3;O]nona—5—ene'
(DBN), 1,4~diazabicyclo[2.2.2]octane (DABCO), 1,8-
diazabicyclo[5.4.0]undeca-7-ene (DBU), and is

’ preferably'inotgénic bases such as sodium hydride,
potassium hydride, lithium hydroxide, sodium hydroxide,

25 pofassium hydroiide, and most preferably sodium‘ .
hydroxide. |

Although the reaction temperature may vary

depending on starting materials, solvent and base



tributyl am ne, diisopropylethylam ne,

di cycl ohexyl am ne, N-nethyl pi peridine, pyridine, 4-
woyoersaswdd nopyri di ne, picoline, 4- (N, Ndi met hpCaaP103/008311

pyridine, 2 ,6-di (t-butyl) -4- methylpyridine,

qui nol I ne, N, N-di methyl anili g N hUiethyIanlllne, 1

, b-di azabicyclo [4 .3 .0] no 5- ene

dlazg% €??Cyf§ %g ﬁy? (QABE%%%E» and is preferably

pref@r@gly%§gorganlc bases such as sodi um hydri de,

pot assi um

ride, lithium hydroxide, sodium

hydr oxi de, pQAP@ﬁb%?hh¥Héoféﬁgti@ﬁdtﬁﬁétmQ %gr?ﬁhépending

. sodi um hydr oxi-de

t hough e reaction tenpera

”a%x¥a§Waﬂ@ﬂ@@dh£ﬂeﬁﬂa§§arEbEGeHEtebh@ésca§9hy§@taﬁ@d
basecatal yst, it is typlcally 0Oto oC ,

Pr ef @bl on 1fempe ADCré| t hough; t&b@cé@@?tBOnmﬁhﬁﬁeQHXO 20
vary depending on starting materials, solvent, base
cattaduyst, v reaghtefie t&loper at voes hburs.typlcally 30

m nutes to 20 hours, - and is preferably 1 to 8 hours.

( Steroe A-xiGatdaonioraceéaoniolhis step is a step

where an oxidi zing reagent- is nmade to react. with

Conpound (4) Thig hetemsence dtep sbevenanopxidiahng

inert solvent to produce Conpound (1) of the present
i NVERISHE 1s made to react with Compound (4) in the

10

15

20

25

-absence of a solvent or in an inert solvent to produce

Compound (1) of the present invention.

The usable solvent is not particularly
limited as long as it can dissélve the starting
materials to some extent and does not inhibit the
reaction,‘and includes, for example, alcohols such as
methanol, ethanol, n-propanol, isopropanol, n—bufanol,
isobutanol, t—butaﬁol, isoamyl alcohol, diethylene
glycol, glycérin, octanol, cyclqhéxand; and methyl

cellosolve; aromatic hydrocarbons such as benzene,

-toluene; halogenated hydrocarbons such as chloroform,

dichloromethane, 1,2-dichloroethane and carbon

tetrachloride; amides such as formamide, N,N-
dimethylformamide, N,N-dimethylacetamide, |
hexamethylphosphoric triamide, and is preferably an
aromatic hydrocarbon, an-alcohol or a mixture of these.
solvents, and most preferably is a mixture of toluene
and methanol, or dichloromethane.

The usable oxidizing reagent includes, for



The usable solvent is not particularly limted as |ong
as it can dissolve the starting materials to sone

wexbenoiend does not inhibit the reaction, -and8CT/JP2005/008311

10

15

20

25

i ncl udes, for exanple, alcohols such as nethanol,
et hanol, n-propanol, ‘isopropanol, n-butanol,
i sobutanol, t-butanol, isoanyl alcohol, diethylene

gbyenb1 gl Vepldots BgbaRelken gyrebaiexardlandnyetthdutyl-
cel -1 o0solve;” aromatic hydrocarbons such as benzene,

t aldenee rbaliees nabed uiy peodadaters Peatacas ichlagricf,or m
di chl or onet hane, 1 , 2-di chl oroet hane and car bon

t elerdehlzodicdeciani desashdl rapefrbemaride acid, urea-

N, Ndi net hyl f or mam de, N, N-di net hyl acet am de,

héyaeigieyl peosphois eddditdwindeompegnids (ke @@FyOzn
aromati ¢ hydrocarbon, an -al cohol or a m xture of

t ledsa /s @ingeritts 1 samde fegsd Ly erdaaily Hopex AN a6Hd-
tol uene and nethanol; or dichl oronethane. The ua@ble
oMihGiy DSy fiogagast ASVEMEdedC Parsedmsile, 2a y used
hydr ogen peroxi de solution, t-butyl hydroperpxide,
s@ﬁﬁﬂﬁ%&%ﬁQMEﬁ%gl%%%h@@ﬁq§zﬂﬁqtg%%ﬁﬁﬁh  raci d,

met achl or oper.bénzoi.c .aci d, _ur.eahydrogen 0

addition co d“¥kﬁ%ﬂ %ﬁi¥¥ﬁ%%%F%§%§%%iﬁ%I?§7ﬂ?ry
pref erahly netachl qr.oper [ ci / ' ;
DRSS O aaeon T MR A o e ok ing

?é%%{ gh%?ZQ: Hé%ﬁﬁgﬁl%Q.Q% userh A tihegh the preferably
ure ‘'may vary
-70 to 70°C. :

Although the reaction time may vary depending
on starting materials, sdlvent; oxidizing reagent‘and
reaction temperature, it is typically 30 minutes to 24
hours, and. is preferably 1 to'5 hours.

The compound obtained above can be converted
to é salt by an ordinary method. For example, a base 1is
made to react with Compound (1) in the absencerf a
solvent or in an inerf solvent. An alcohol such.as
methanol or ethanol, water or a mixture of these
solvents, preferably a mixture of -ethanol and water is
used as a solvent, and an alkaline metal hydroxide such
as sodium hydroxide and potassium hydroxide, an
alkaline-earth~metals hydroxide such as magnesium
hydroxide, an alkoxide such as sodium methoxide, sodium
t—butoiide and magnesium methoxide, preferably sodium
hydroxide, is used as a base in an aqueoﬁs solution.

Typically, the reaction temperature is -50 to 50°C, and



depending on starting materials, solvent, and

oxi di zing reagents, typically, it is -100 to 100C, and
wonefsavziaby -70 to 70C. Al though the reaction PCHEPI0AS008311

vary depending on starting materials, solvent,

oxi di zi ng reagent and reaction tenperature, it is

typically 30 nminutes to. 24 ¥ours, and. is preferably

1 to 5 hours. npao d obtalned bove, can
coh§ePF%§eF6béysip 4§E Cor df KBH§2 YhogheFEFaCtlon time

- de t t, th
thésa%s@ﬁ@@ggge5528n58ﬁfsgr%e C&ﬁMﬁhert'éya nqéﬁ%%h

al coho]l such as net hanol or ethanol, water or a-
m REUPESS! these sol vents, preferably a mxture of

-ethanol and, ﬁﬁﬁggnas Qn@sc%mighﬁﬁntﬁ yand sk are

al kal i ne neta rOXI such as “sodi um hydr oxi de and

5po%§§§£ ghb¥g theth@naﬁb%élﬁggd%%%%@ BelRleSs A may be

I OXI e suc as magnesi um hydroxi de, ‘an al koxi de
SuEQmﬁéréQQl“EkB@ﬁB@é'g@ae§@Qﬂ9”b&D@%h@ﬁl@%o@ﬂ@ommer01al
magnesi um net hoxi de, preferably sodi um hydroxide; is
usgdoadscBsbpgeai praBedguanshs ehdiseonkilypidcdln he ket
reaction tenperature is -50 to 50C, andis preferably
10ut0a200CempIypecabhy, thhe reactilew bienpricsivuked ot es

-to 2 hours, and is preferably 10 to 30 m nutes.
Compoaads¢2) Band, cOnpouBddesyrikiech badevi-nt er medi at es

in the above described Process A may be
10 : Compound (2) can be produced by the following

Process B.

[Formula 3]

Process B

(4a)
_lBJ
NO NO
NG VG X2~ N NH,
4)
B-5
- | B-3
R2 N RZa >
[ Ny—sH B-5 l\ B-4
R1 P / ———— P
~0” N g Bg R'O7 N

@ (®



commercial products or easily produced from comercia
products by a process which those skilled in the art
wamallso4enpl oys, and they can al so be produce#Cibygpr2005/008311
Processes B, C, D or E described below . Conpound

(2) can be produced by the fg]lomnng Process B .

[Formula 3 ] Process B B-7 ( ) (8) (J )In the above

scherre, L ang, R LBE0ENL chlgc o2 28406l 1og ahowe v,

and R2a represe rou
al | Améﬂ a<2a15819é35§1%3 & I \Qe%%r&rso%[)’methyl
DYGGYM) CChIof | Ne atom a bromi e atom or

I odi sy st %nfgdgf@ﬁﬁ oF el o1 aPl ¥raugsh Qaangl aféweg&ts a

represents a 1eaving group, prefera orine

at ara+ai Y R \ep at@f@:@ér@@l%&“ @1@1@%91% 286mMEehromine
preferably an i odi ne at om reafter, each sfep of the

Preeess & i exqd ek orf St £1d Bnd e A@t@ﬂekaﬁmyr gaghi8Pine
- This step is a .step where anmonia.is nmade to react

W tdtdﬁunpo&nde@é)esleumﬂsha fregsAnee qoahs eneef faldlly a
al kal i ne netal carbonate, in the absence of a sol vent

or dhd caririenerttors,olav émtomine pxotucer Compbodiine atom, and
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more preferably an iodine atom.

Hereafter, each step of the Process B is
explained. |
(Step B-1) Amination‘reaction

" This step is a.steb where ammonia is made to
react with Compound (4) in tﬂe presence or absence of
an alkaline metal carbonate, in the absence of a
solvent or in an inert solvent, to produée Compound
(5).

The‘usabie solvent is not'particularly
limited as long as.it can dissolve the starting -
méterials to some extent and does not inhibit the
reaction,‘and includes, for example, aliphatic
hydfocarbons such as hexane, heptane, ligroin,
petroleum ethgr; halogenated hydrocarbons such as

chloroform, dichloromethane, 1,2-dichloroethane, carbon

- tetrachloride; ethers such as diethyl ether,

diisopropyl ether, tetrahydrofuran, dioxane,

dimethoxyethane, diethylene glycol dimethyl ether;

amides such as formamide, N,N-dimethylformamide, N,N-

dimethylacetamide, hexamethylphosphoric. triamide; t-



(5) . . The usable solvent is not particularly limted
as long as -it can dissolve the starting materials to

woeans/1e3ent and does not i nhibit the reacti onpCatap2005/008311

i ncl udes, for exanple, aliphatic hydrocarbons such as
hexane, heptane, ligroin, petroleum ether; halogenated
hydrocarbons such as chl orof pn1 d|chloronethane

i.gh ane,..carbon tetrachlori uch
as%ﬁggﬁh Jl ﬁ%%dprgﬁ§1’ & g'gf %§%§ rd%lXture
di Qeaney, udaa)xetglceofﬁ;lh dJWAﬁge Igizm%e di e iyl
et hér; es such as ornam

N‘@h%%% Armide HMNdjwEhyl acet am de,

hexanet hyl phosphoric- triam e; t butyl al cohol, water,

etc. and Ismreefu%raaney aqléawr&g Gnefa 1 M%n@&@q}%ludes,
and mater or a mxture of N, Ndi nethyl fornmam de and

SWate:. eﬂé%pll%@ms%cmdﬁmdaﬁ%dﬁtﬂé @y thonaten | etbsleste,
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for exanple, sodium carbonate, potaSS|un1carbonate :
sogbdiubi eadaahaieteyotorssidsndn Gardeonadresteet Getc ANthand is
is preferably potassi um carbonate. Although the.

r epceifem abdiyp @cdiawse um mayrboaratedependi ng on starting

materials, solvent, and al kaline netal carbonate, it

i s typically?Adthoupho the reantion freefrarasiuyrelngp vary

80C. Although the reaction.tinme may vary dependin
depending on starting materials, solvent, and alkaline
metal carbonate, ‘it is typically 0 to 100°C, and is
preferably 40 to 80°C. |

Although the feaction time may vary depending

on starting materials, solvent, alkaline metal
carbonate, and reaction temperature, it is typically 6
to 48 hours and is preferably 12 to 36 hours.

’ As Compound (4), a commercially available
compound or a compound synthe51zed accordlng to any
process known by publlcatlon can be used.

(Step B-2) R'-0 group introducing reaction

Reaction conditions may be changed depending

on the type of R!-0H. s

a) In the case that R'-OH is an alcohol:
| This sStep . is a step where Compound (5) and

alcohol R!'-OH (wherein R! represent the same as dofined
above) are made to react in the presence of a base in
the absence of a solvent or in an inert oolvent to |

produce Compound (6).

The usable solvent is not particularly



on

starting materials, solvent, alkaline netal

carbonate, and reaction tenperature, it is typically 6
woaossBosaars and is preferably 12 to 36 hours. PATAP2005/008311
Compound (4), a commercially avail abl e conpound or a

PU

in
ch

case ., that -R1 - OH

whBPESESRISUTS® T S
th fi

Fel%tregl%%%n %nsoﬁoq?xczﬁ_bcgees ! r}f%‘it ahoye), are e {9 ,&ﬁf‘fﬁ

In
or
us

gi t
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an
ex

conpound synthesized'according to any process known by
p

blication can be used. (St2 B-2) RL -O group

r.odyci reacti on Reaction, condjtions be.
IR G b T i ey e e fine
i S an augphol' This st
0

08l el 8 e

the presence as€ inthe abserce of a solven
fb?ma% lenefels 19l et oL o spERAUCEnCRRADAAD &) ornlRR 1 ;
abl'e solvent 'I's not particularlylimted as 1ong as
g@%h‘éﬂ%"'h%ﬂ&%rﬁo@{st INGHBILHBhd 0 1RGN, 8Xt ent

does not Inhibit the reactiron, and includes, for

anpkedind! pRRGI3 Mt EtHA ;M ldesivel iRy dfscSMdh #Ssuch

nmet hanol and et hanol; aliphatic hydrocarbons such as
hexanenlbeptrane, |dighlidtoneh=elesum,et-heiich vt eganatied

hy

drocar bons such as chloroform dichloronethane, 1

, 2edirbbhoteetriaamd o rdatdyo m roatartd ch lhgrd rdesa rdyaarmatswch as

hy
d

dr ocar bons such as benzene, toluene; ethers su ch as
behyknet h&oluene; ethers such as diethyl ether,

diisopropyl ether, tetrahydrofuran, dioxane,'
dimethoxyethane, diethylene glycol dimethyl ether;

amides such as formamide,'N/N¥dimethylformamide, N, N-

~dimethylacetamide, hexamethylphosphoric triamide, N-

methylpyrrolidone; dimethylsulfoxide, water, or a
mixture of these solvents, and is preferably

dimethylsulfoxide, ether or amide, and most preferably,

‘tetrahydrofuran when R'-OH is primary alcohol,. and

dimethylsulfoxide or meethylpyrrolidone in the case of
secondary alcohol. |

‘The usable base includes, for example,
alkaline metal carbonates such as lithium carbonate,
sodium carbonate, potassium carboﬁate; alkaline metal
hydroxides such as lithium hydroxide, sodium hydroxide,
potassium hydroxide; metal alkoxides such as lithium
methoxide,‘sodium methoxide, sodium ethoxide,
potassium-t-butoxide; alkaline metal hydrides such as
sodium hydride, potassium hydride; alkaline metal

alkoxides prepared from alkaline metals; n-butyl



di i sopropyl ether, tetrahydrofuran, dioxane,

di net hoxyet hane, diethyl ene glycol dinethyl ether;
wamadassmgch as formanm de, N, N-di met hyl f or manPde/pos5/008311

, Ndi net hyl acet am de, hexanet hyl phosphoric triam de,

Nmet hyl pyrrol i done; dinmethyl sulf oxide, water, or a

m xture of these solvents, affl is preferably

di | sul f.axi.d h i de, d o
p:r EEE%LH%?’ f%h’lzﬂyel eﬁ%%%ﬁé&?@%ﬂ?%@z 1S
BT er ARl PRI BRI Fn, My BpHga, | done

;gg%g§%§abﬁ g@&?@%‘ﬁy&¥48%ﬁ ne nmetal carbonates such

i'um carbonat e, “sodi um car bonat e, potassi um

carbonat e; alkalinenmeial wdrod fesgicihased iddy Wary

hydr oxi de, sodi um hydr oxi de, potassi um hydr oxi de;

smetabealkoy des ssuek 189 kiahiuminet haxiwet sedidBases, it

nmet hoxi de, "sodi um et-hoxi de, potassi umt-butoxi de;
al kal ikppiratialy hydo degesychnaswaed vm-bydisde, primary

pot assi um hydri de; al kaline netal al koxi des prepared
fr acahkal,i de et dlos ton49acy| bhtthiumchki thisemof secondary
dii sopropylam de, etc., and it is preferably an
al kadkbhelpetidl ilsyd0i de d0d°@ost preferably sodi um
hydride. Al though the. reaction tenperature may vary
dependi ng onAdtacuighg tiegt eciagitd.ons dlimenmayanth tasiepending
it is typically O to 1000C, and when R3 -OH is a .
10prpﬁa§§art1ng materials, solvent, base, and reactlon.
temperature, it is typically 6 to 48 hours and is
preferably 12 to 24 hours.
b) In the case that R'-OH is a phenol
This step is a step where Compound (5) and a.

15 phenol R'-OH (wherein R! represent the same as defined
above) are made to react in the presence of a palladium
catalyst, ligand, and an alkaline metal phosphate in

- the absence of a solvent or in an'ineft solvent to
produce Compound (6).

20 The usable solvent is not particulérly
limited as long as it can dissolve the starting
materials to some extent and does not inhibit the
réaction, and includes, for example, alcohols such as
methahol, ethanol, n-propanol, isopropanol, n-butanol,

25 isobutanol, t-butanol, isocamyl alcohol, diethylene
glycol, glycerin, octanol, cyclohexanol and méthyl

cellosolve; aliphatic hydrocarbons such as hexane,

heptane, ligroin, petroleum ether; ethers such as



al cohol, it is 10 to 400 C, and. in the case of

secondary al cohol, it is 50 to 100C. Although the
woeeist1i0sna9t i ne may vary dependi ng on starting PCT/JP2005/008311

mat eri al s, solvent, base, and reaction tenperature, it

is typically 6 to 48 hours and is preferably 12 to 24

hours, b In the case that -OH is a phenol This

)
Step o stap.wher e Corpoung, (9) andog phenol R1 - O

(wherei represen sane as’d Sabove) are

' h ' | ' t t,
T A SIR L raptengche ol 0cp LedkUm oL B LRt
of 1o 150 e nyd:40s §@ﬁ§ sekyent LR1BLA¢HeR
Compound (6) . e usable "solvent is not-particularly

I riited Asdoh@s, 11, sani dh sspbyenhhe shar thPgon
materials to sone extent and does not inhibit the

3 ea@dt raith 1y dc! é@&ﬁati@%}f%‘@@@éﬁboﬁé cehehsagugbnasne,
nmet hanol , et hanol, n--propanol, isopropanol, n-butanol,

| satauhaa;, dmidsanolch i soafytmantadpl N, Wi-et hyl ene
gl ycol,. glycerin, octanol, cyclohexanol and nethyl
celdigsdihye; f catnigoiiate ¢ Mydd dices ionba serciimade hexane,

- heptane, ligroin, petroleumether; ethers such
as diestamgt hetipdro snle piahyor ofukde;, e oxabe, acids such as
di met hoxyet hane, diethyl ene glycol dinethyl ether;
halt6§eriat e pdridcar baid sie P eaferbl vf @f npromatic

10 hydrocarbon and most preferably toluene.

The usable palladium catalyét includes, for
'e§émple, a palladium catalyst such és
tetrékis(triﬁhenylphosphine)palladium(O),
tris(dibenzylideneacetone)dipalladium(0),

15 bis(dibenzylideneacetone)palladium(0), bis(tri-t-
butylphosphine)palladium(0), palladium black; a
palladium catalyst brecuréor (which‘geﬁerates a
palladium catalyst.within a ‘system) such as
dichlorobis(triphenylphosphine)palladium(II),'

20 palladium(II) acetate, 1,1'-
bis(diphenylphosphino)ferrocenedichloropalladium(II),
dichlorobis (tri-o-tolylphosphine)palladium(II),
dichlorobis(tricyclohexylphosphine)palladium(II) etc.,
and i1s preferably palladium(IIj acetate.

25 The usable ligand includes,—for example,
triphenylphosphine, tri-t-butylphosphine, tri(4-
methylphenyl)phosphine, 2-(di-t-

butylphosphino)biphenyl, 2-



di chl oronet hane, 1 , 2-di chl oroet hane ahd carbon
tetrachl oride; aromatic hydrocarbons such as benzene,

woabosans49 anm des such as fornmanm de, N PCT/JP2005/008311

, Ndi et hyl f or mam de, N, N-di net hyl acet am de,
hexanet hyl phosphoric ‘triam de; organic acids such as
acetic acid, etc., and is pﬁ%%erably an aromatic

h f.er.abl I .. Th bf
el PaGy B pRESPRET S B PR e e e
P K
(e r R iR R e o (o) . tris
! ! i s
(d BERELphaaRERasHBREoT R SRy s
(t15151-:%2%5@5ggﬁeaehﬁe&kr%‘hh@%%&%,, Rl | adidemsby ack;

a pal I um cat al yst precursor (which generates a

5pabladiyuancat aly gt =t WoliRiyN pRoSyhti &) bSwhknads.
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di chl orobi s™ (triphenyl phosphine) palla iun1(f.|) : ‘
pal | adi un( 11 Thacekabee %1kalibiesmedisphemdsphesphiiie)ludes,

ferrocenedi chl oropal ladium (11) , dichlorobis
(tforoekahpl phospliinm) phakbaditen( blo) a,s sdiuchpbosigibste,
(tricycl ohexyl phosphine) palladiun(ll) etc. , and is
preter abhgdpakl pdederebly ao&taseunTipbogpalbite - i gand

i ncl udes, for exanple, triphenyl phosphine,

tri-t-butyl phospange, thei Faaceipat RppRE@FIre may vary
phosphi ne, 2-(di-tbutyl phosphi ng) , )
depending on starting materials, solvent, palladium
catalysts, etc., it is typically 50 to 200°C, and
preferably 120 to 180°C.

Although the reaction time may vary depending
on starting materials, solvent, palladium catalyst,
reaction temperature, etc., it is typically 6 to 48
hours and is preferably 12 to 24 hours.

(Step B-3) Halogenation reaction (represented by
‘ bromination and an.iodization reaction)

This step is a step where 'a brominating agent
or an iodizing agent is made to react with Compound '(6)
in the absence of a solvent or in an inert solvent to
broduce Compound (7).

The usable solvent is not particularly
limited as long as it can dissolve the starting
materials to some extent and'does not inhibit the

- reaction, and ihcludes, for example, alcohols such as

methanol, ethanol, n-propanol, isopropanol, n-butanol, -

isobutanol, t-butanol; isocamyl alcohol, diethylene



bi phenyl, 2-(dicycl ohexyl phosphi.no )bi phenyl |,
tricycl ohexyl phosphine, 1,1 - bis (di phenyl phosphi no)

wobeonrsaosne, di -t butyl phosphoni unt et raf | uor obor aC&/JP2005/008311

etc., and is preferably 2- (di-t-butyl phosphi no)
bi phenyl . The usabl e al kal i ne_netal phosphate
i ncl udes, for exanple, sodiuﬁ?phosphate potassium
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an. iodization reaction) This step is a step where a

br eRiehakilne tagent d@flswpﬂd@ﬁ}lﬂé‘cgm@gerﬂeﬂ@wﬁ&ﬂiﬁoi@ran,
react wth Conpound '(6) in the absence of a sol vent

orduﬁxameln@nmeﬁwdnyétHahqw%ﬂﬁﬂﬂhylﬂnﬂngmyiém dirdnehyl

usabl e solvent is not particularly limted as |ong as

i t etaerdi sddnid et Bacdt arst iamptonitrile; amides such as
formamide, N,N-dimethylformamide, N,N—dimethylacetamide
.and hexamethylphosphoric triamide; organic acids such
as acetic acid, etc., and it is preferably
acetonitrile; an alcohol (particularly methanol) or an
organic acid and most preferably acetic acid or
acetonitriie.

-The usable brominating or iodizing agent
includes, for example, bromine (Bfg),'iodine (iz), N-—
bromosuccinimide, ﬁ—iodosuccinimide, etc., and is
preferably4N—ioddsuccinimide or N—bromosuccinimidé.

Although the reaction temperature méy vary
depending on starting materials, solvent, brominating
or iodizing agent, it is typically 0 to 60°C, and
preferably 10 to 40°C.

Although thé reaction time may wvary depending
on starting maferials, solvent, brominating agent or ‘
iodizing agent, reaction temperature, etc., it is
typically 2 to 24 hours and preferably 5 to 24 hours.
(Step B-4) alkylation or alkenylation reaction

(1) In the case that R* is methyl group



materials to some extent and does not inhibit the

reaction, and includes, for exanple, alcohols such as
worbisansd49 et hanol, n-propanol, isopropanol, nPOULRIVOH/P08311

i sobut anol, t-butanol, isoanyl alcoho

di et hyl enegl ycol , egCerln oct anol , cyclohexano

met hyl cel |l osol ve; aliphatic H drocarbons such as

h h | h | t d
h%?gﬁarbgﬁiasﬁ%ﬁ 2B B %ﬁﬁ%peﬁfrfqagﬁt o%&%ﬁaﬁ D Znd a
d h |

s AP REh e R ARy SR R B e
di 03598§enééI’*ﬁkhaxﬁﬁﬁﬁ%ﬁumdbgtcﬁi g%e aglldy%se badsI rret hyl:he

et her nitr € Su as acetonitr S SUC

forametdee DeNadspetAykf QLM dg, inert |
N, N di et hyl acet ani de and . hexanet yFého$§ﬁ8ﬁ9§ to produce

§riceheeandr gani c aci ds such as acetic acid, etc., and
it is preferably acetonitrile, an al coho

(particul arl yrnet isaply eb1@aner gannetapid+aReg MBSt
preferably acetic acid or acetonitrile . .-The usable

brohammﬁe@gasrlonglasngtageﬂtdLBsbmdeStheogt&&@Hﬁbe,

brom ne (Br2), iodine (I 2), Noronosuccinim de,

Nwﬂﬁﬁﬁmm@lmlh@d@@metexteahdand goekenabl ynhibit the

N-i odosucci ni m de or- N-bronosucci ni m de. Al though the

r edtR3Oh eenperdt Urelwdgsvafgr dependiag emompaiti ng

materials, solvent, brom nating or iodizing agent, it
IQS'Q%&ﬁQﬁﬂ?Rp@Ft%u%@Dﬁﬁ bepgene, toluene, xylene; ethers

such as dioxane, . dimethoxyethane, tetrahydrofuran;

amides such as N,N-dimethylformamide, and it is

preferably tetrahydrofﬁfen or N,N-dimethylformamide.
The usable palladium catalyst includes, for

15 example, a palladium catalyst such as
dichlorobis(triphenylphosphine)palladium(II),
tetrakis(triphenyléhosphine)palladium(O),
tris(dibenzylideneacetone)dipalladium(O),
bis(dibenzylideneaeetbne)palladium(O),'bis(tri—t—

20 butylphosphine)palladium(0), palladium black, etc., and
preferably dichlofobis(triphenylphosphine)paliadium(II)
or tetrakis(triphenylphosphine)palladium(O).

The usable base includes, fof example, bases
such as potassium t—buthide, sodium t-butoxide, cesium

25 carbonate, and preferably cesium carbonate.

Although the reactien temperature may vary
depending on starting materials, solvent, palladium

catalysts, etc., it is typically 50 to 200°C, and



preferably 10 to 40C. Al though the reaction tinme my
vary depending on starting materials, solvent,

wonras 03P ng agent or iodizing agent, reacti onPCT/JP2005/008311
- tenperature, etc., it is typi cally 2 to 24 hours and
preferably 5 to 24 hours. Eﬁp B-4) al kyl ation or
al kenyl ation reaction (1) In“the case that Ra is

rreth I pThi.s st gl a step where Compound (7) and
freg&%:iﬁfl gl k)ﬁoboro En are made to react in the

pr esence of a;pald %}i‘ ucrHecaKteaa to@n&%\?@% ) % pending

absence of a 'so ve inan I'nert 's

Cogﬁogggr %nm%eﬁ%kﬂ £ ssgill t ' | of s Pafd | c%ﬂwt

limt g as it cdn di'sso starting ‘
matebi-aky Qeﬁ%@%d@ﬁf@“ and dQQ§1%9%y@ﬂEélﬂ t4® minutes

reaction, an i ncl udes, for exarrpl e, aromati €

5hy%0%r%ﬁ§ssu%da§>mm tolwene nodene; ethers
such as di oxane, dinethoxyet hane t et r ahydr of ur an; '

amdes rautheasaNe, Nhditmehvld armAmade,aland idrduwo

pr ef erably tetrahydrofuran or N, N-dinethylf ornmam de.
The usabl e pahliadisttriccdtsalay stted ndlarde Sorfoarurek affpl egnd
a pal | adi um cat al yst such as dichl orobis

(t eicphenylpHudphilnef ipaldradiliml(tdiput wlétimaldre made to
(triphenyl phosphi ne) palladium (0)., tris

( drbeszyiindeheapsessarediofald adilymd@um catalyst in the

10 absence of a solvent or in an inert solvent to. produce
Compound (8) .

The usable sdlvent is not ﬁarticularly
limited és long as it can dissolve the starting
materials to some extent and does not inhibit the

15 reaction, and includes, for example, aromatic
hydrocarbons such as benZene, toluene, xylene; ethers
such as dioxane, dimethoxyethéne, tet;ahydrofuran;
amides sﬁch as N?Nrdimethylformamidey and it is
pieferabiyAtetrahydrofuran or N,Nédimethylformamide.

20 o The usable palladium catalyst includes, for
example, a palladium catglyst such as
dichlorobis (triphenylphosphine)palladium(II),
tetrakis(triphenylphosphine)palladium(O),
tris(dibenzylideneacetone)dipalladium(o),

25 bis(dibenzylideneacetone)palladium(O), bisftri~t-
butylphosphine)palladium(0), palladium black, etp., and
preferably dichlorobis (triphenylphosphine)palladium(II)

or tetrakis(triphenylphosphine)palladium(0).



bi s (di benzylideneacetone) palladium (0) , bis

(tri-tbutyl phosphine) palladium (0 ) , palladium
wohesskiozapc., and preferably dichlorobis PCT/JP2005/008311

(tri phenyl phosphine) palladium (I1) or tetrakis

(tri phenyl phosphi ne) ‘pal I adi ggﬁ (0) . The usabl e base

i ncl udes, for exanple, bases“Such-as potassi um

t - but oxi de, [ t - hut oxi . ' t d

rof erabl'y cSOENILE Ao D RN frafl Yary
t . j ; tart i a
SoPSBRAES, PR ARnE RiEP SRt D SR, TR M fuy
t OC§9Q§ s%gqp%%fce.r,akilty igsgp d}c@ﬂ@y @Ot ngbdda:e, and

reaction tire may vary ing on starting

mabeciralk-ap190hverlc 18ajebadi um cat al yst, -reaction
tehperature; etc., it is typically 30 mnutes to 48

shours, and prefexakiy thd ¢ebztiow Tindp vdhe E8sdhding
that R2 is vinyl or allyl group This step .is a step

whenesCarpaundmaTerdrd o, 1 ideltndnt( vipaylDadiiuin (fatalyst,
allyltributyltin are nmade to react in the presence of .
a pahbadbomteapealrpsturen the.gbdende dypd csdliveriO oririutes
an inert solvent to. produce Conpound (8). The usable
sotveAB heumet pact ileulaelfe Habdivt &d tas I2odpuass-it can

di ssolve the starting materials to sonme extent and
doé§taBt Brahi BerEuckdoregerictAcnand i ncl udes, for

.__exanple, aronmatic , , S
10 This step is a step where hydrogen is made to

react with Compound (8) in the absence of a solvent or
in an inerf solvent, in the presence of a reduction
catalyst, or a reducing agent is made to react with
Compound (8) in the absence of a solvent or ih an inert

15 solvent, and a nitro group and an alkenyl grgup,is
convertéd into an amino group and an alkyl group.

Also inciuded in this step.is'a step where
Qheanl is a C2—C6jalkynyl group, oﬁiy a nitro group is
reduced without reduéing the triple bond.

20 ‘ . The usable solvent is not particularly
limited as long as it can dissolve the starting
materials to some extent and does not inhibit the

.reaétion, and includes, for example,Aaléohols such as
methanol, ethanol, n—propanél, isopropancl, n-butanol,

25 isobutanol, t-butanol, isoamyl aléohol, diethylene
glycol, glfcerin) octanol, cyclohexanol, methyl
cellosolve; ethers such as diethyl ether, diisopropyl

ethér, tetrahydrofuran, dioxane, dimethoXyethéne,



hydr ocar bons such as benzene, tol uene, xylene; ethers
such as di oxane, di nethoxyethane, tetrahydrofuran,;
wamadassmgch as N, . N-di net hyl f or mam de> and it PC$/JP2005/008311
preferably tetrahydrofuran or N, N-di nethyl f or mam de .

The usabl e pal | adi um cat al yst éncludes, for exanple, a

. pal I adi um cat al yst such as di<thl or obi s

(aatenyishesation ebhelurhiher, SOLRLS.
(bgaealidengacelonshppladt O Diroin,

t byt phpsphi oedepal bagdh ik Olcidpéklcé%ughghagg e®hG1

and preferably di chl orobi s (triphenyl phosphi ne

pald @k ae (1 4nd Opré £8F@KI$ ethers, aliphatic hydrocarbons,
(triphenyl phosphi ne) pal | adi um{ O . Al t hough the

§ eatldsHoleNPergdnii € aayd Vesedppendingi @Bustapki RHese,
“materials, solvent, palladiumcatalysts, etc., it is

t y el hyys 0o t ©Ff 2040, v anele ipsied er abl ye¥0ahpd266Gran .

Al t hough the reaction tine may vary dependi ng on
starting mat €fhalssalsiot vemita 1l pat | adclmleat afyst example,
reaction tenperature, etc., it-is typically - 30 '

m Maldadigurascagens, Ranky snprledbr abigkslt 6112 bbloside,
(Step B-5) Reduction reaction This step is a step

WhéHE HyBFD Bt 4% iR 1o i3 Clpi t Bh @dhippratiu gy upnoxide,
1 P A N S e o IS SOV e v s
sulfate, etc., and preferably palladium/carbon or
nickel (II) chloride. When progress of the reaction is.
slow, a reduction cafalyst can also be used in an

amount of the weight ratio to the materials of about

15 1/2.

Although the reaétion temperéture in the case
of using airedﬁctién catalyst may vary'depending 5n
starting materials.and solvents, it is typically 0 to
60°C, and preferably 10 fo 40°C.

20 S Although the reaction time in the case of
using a reduction catalyst may vary depending on
starting materials, sol%ent, and reaction temperature,
it is typically 1 to 60 hours and preferably 5 to 24
hours.’

25 “ Typically, the hydrogen pressure at the time
of the reaction in the case of using a reduction
catalyst is 0.5 to 5 atm, and preferably 1 to 2 atm.

In the case where an alkenyl group 1is reduced



catal yst, or a reducing agent is made to react with

Conmpound (8) in the absence of a solvent or in an
woneostiosabvent, and a nitro group and an al kenpCTOPmOR008311

is converted into an am no group and an al kyl group.

Also included in this step is step where when Rl is

a C2-C6 .al kynyl group, only nitro group i s reduced

Wi t hoy [ t riple,ban The | e salven .

s mo LR PRy IR b Pl ca8 BgRas kel Wrdo e ae

thei%tﬁéé%ngsngt@££§i§sEoaﬁgnﬁhgxsgg%tﬁgg ggﬁfg%o%erformed

inhibit the reaction,” and 1 ncludes, for exanp

al cphoh SsS4chn aSo FEE PAROLe  ethanol 5 N=BHoRaANAke

i sopropanol, n-butanol, isobutanol, t-butanol, isoanyl
al cohpdsegit Pyl energl ysat), &yces idhn@€daned,. 1 nhour.
cycl ohexanol -, nethyl cellosolve; ethers such as

gli ethyl etherin dideDpronyl webher! tetd atydrofar@pnyl group,
di oxane, di net hoxyet hane, di et hyl ene gl ycol di net yY
et hetd & ifphatcasdydiocashopstsgchissohgxanp, ibeptaneed
ligroin, petroleumether; organic acid esters such as
et hyd thaoet ateduaimb pried et nibb e ebbeds, thki phattton can be
hydr ocar bons, al cohels, organic acid ester, or a
m x@eiroied HEsidlg arbmoisydpeelt bpabt yaakthanbhcracetic
tetrahydrof uran. The usabl e catal yst includes, for
exa@fpte, At AR CHt bohloREtRy fFekel atnPckel 3077 )for 10
chlorbﬂf, | at i num oxi de, pl ati num bl ack,

LG hddh it dtUHiSrum oxi de,

Typically, the compound obtained at the B-5
step can be used in the following B-6 step by merely
filtering the caﬁalyst off.

'(Stép B-6) Cycli;ation reaction

15 l -This step is a step where carbon bisulfidelis
made to react with the compound obtained at the above
described B-5 step.ih the absence of a solvent or iﬁ an
inertlsoivent to produce Compound (2) which is an
intermediate in the above described Process A.

- 20 The usable solvent(is not particularly
limited as long as it can dissolve the starting
materials to some extent and does not inhibit the
reaction, and includes, for example alcohols such as

"methanol, ethanol, n-propanol, isopropanol, n-butanol,

25 isobutanol, t-butanol, isoamyl alcohél, diethylene
glycol, glycerin, octanoi, cyclohexanol, methyl
cellosolve; aliphatic hydrocarbons such as hexane,

heptane, ligroin, petroleum ether; aromatic



tri phenyl phosphi ne-rhodi um chl ori de, -
pal | adi um barium sul fate, etc., and preferably

woabdsadsosmt car bon or nickel (11) chloride. WheRCT/JP2005/008311

progress of the reaction is. slow, a reduction

catal yst can al so be -used in_an anmount of the weight
ratio to .the materials of aBéut 1/2. Although t he
reactl on tenrperature in the case of_ using

drocagh e a3t %;P%%ﬂ%epfeqﬂdf%eone%@%ﬁ.%@ch as
Zﬁ‘a%’e%%%%’?ﬂ%ﬁel R o THAIGH LIS (SR bri T4y ]
des% Gt P SR oty Thtet o ol Gelhies S BateTn
pr gﬁ g?%%l%;%\be%hanl’fz Lo’ur #ﬁpoﬂrcgaoﬁh%%%wo%%r%gen
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using a reéduction catayst .5to 5 atm and

pr efi ge@bht £b rid &, My lm&l%m%d!@ar@l&@ al keny!
group isreducedsi nul t aneousl y Wwwth a nitro group,

ni gkebmekhly 1gHRPE- 16 tusethiak 2 Gafal iStacid dileh as

reaction can be performed Wwth sodi um bor ohydri de,
et ecetdlc aclid) tear AQCHyerfefrenalt yun Hl dahZ5@nd afios30

mnutes to 1 hour. In addition, when RlL.is a C2-C6
al byry¥krgibdyp medmnial tdre Ngabelinteethyarforntdmeide £ r o
group is reduced
: Although the reaction temperature may vary
depending on starting materials and solvent,vit is
typically 0 to 60°C, and preferabiy 10 to 40°C.

Although the reaction time may vary depending
on starting.materials, solvent, and réaétion
temperature( it is typically 12 to 60 hours and
pfeferably 24 to 48 hours.

(Step B-7) | |

This step is a step where ammonia is made to
react with Compound'(4a) in the presende or absence'Qf
alkaline metal carbonate in the absence of a solvent or
in an inert solvent to produce Compound (6). This step
can be performed according to the B-1 step.

As Compound (4a), a commercially available
compound or a compound synthesized based on a process
known by publication.can,be used.

Compound (2a) in which R? of’ Compound (2) is

methyl group can be produced by the following Process

C.



wi t hout reducing the triple bond, the reaction .can be
performed using iron-hydrochloric acid, zinc-acetic

wach@d/1030on- anmoni um chl oride, etc., at 0 to 360TIPTIN5/008311

10 to 50 hours. Typically, the conpound obtained at
the B-5 step can be used in %Ee follow ng B-6 step by
nmerely filtering the catal yst<off. (Step B-6)
cy %JZ%%I%F reaction -This step is a step where carbon
u|f|&€- nade to react with the conpound obtai ned
at t he above described B-5 step in the absence of a
solvent or in an inert golvent to produce. Conpound (2)
which is an internedi ateH4ACERSadove described-

‘Process A . The usabl e solvent is not particularly

10

15

limted agylong as it ca |ssolve t he st |n
naterialsépogﬁéiz extentrlCIgI not ¢ﬁh?

reaction, | udes, ™ f oy | e7al coh pl h as
met hanol , éthaﬁ%l n- prod%ﬁbl |sopropanoB n- ﬁhtano
i sobut anol, t-{gy tanol, isoanykﬂglcohol di et hy{iene

gl ycol, glycerin, octanol, cyclohexanol nmet hy|l

cel l osol ve; -aliphatic: hydrocarbons such as heﬂoqgg

hept ane, Ilgr0|n petroleun1ether
ar ot rbons sughCH Z mﬂ olugng et hegf,
such éﬁﬁ i ox né}—SHneL oxyeth ne, y
di met e N hal ogenat gty bons sue¢
chl'or of orm 8 ﬁé *ig
(2a) (13) (12)

In the above scheme, R! is as.defined abo?e,
X* represents. a leaving group, preferably a fluorine
atom, a chlorine atom, a bromine atom, or an iodine
atom, and -more preferably a fluoride atom. |
(Step C-1) R'-0 group introducing reaction-

‘ This steo is a step. where Compound (9), and
an alcohol or phenol R;;OH (whereiﬁ R' is as defined
obove5‘is made to. react with prodoce Compound (10) .

As Compound (9), a commercially available
compound‘or a compound synthesized based on a process
knowo by publication can be used.

This process can be performed according to
the above described B-2 step. .

(Step C-2) Nitration reaction
This step is a steo where fuming nitric acid

is made to reactlwith Compound (10) in the'presence or

absence of concentrated sulfuric acid, in the absence



di chl oronet hane, 1 , 2-di chl oroet hane, carbon

tetrachl ori de; am des such as formam de, N
wolRdisnesday| f or manm de, N, N-di net hyl acet am de,  PCT/JP2005/008311

hexanet hyl phosphoric triam de; organic acid such as

acetic acid, etc., preferably _an al cohol and nost

pref erably nethanol or N, N-dﬁﬁ%thylfornan1de Al t hough

the, £eacty p eﬁtegf’SréEg& Ven%éSoX{lgeg‘i? | ng on

starting ma ypically 0 to

60C, and prefg{aply l]rotBQ égg&loﬁd &Qﬁgggattt}%ef fAG 422y

time may vary depen ing on's

S0l@sna Al 622584 P05 AETREEALVE RS hhal SobY, 2?2' Y ¥

to 6 hours and preferably 24 to 48 hours.

Thissystep iy oetep WeIE amPhidrd ordde-dn: § e@%o go°c.
wi th Conmpound (4a) in t he presence or absence of

3l kal i ne net a1 clesbgnatiee | Fedbeighsense Aby- @a%?'&@ﬁbndlng
or in an inert solvent to produce Conpound (6) . Thi

St e cetraei iperfotaeth becosdingnt p &4he Behcstiep. A s
Conpound (4a) , a commercially avail abl e conpound or a
‘conrowel ssyuttdhesizets bagetcahlya @roces48 koowa byd
publicati on can be used. Conpound (2a) .in which R2 of

Copgfrer )y i's ety lheroup can be produced by the

foll ow ng Process
(Step C-3) Reduction reaction

10 This step is a step where hydrogen is made to
| react with Compound (11) in the presence of a réduction
catalyst‘in the absence of a solvenﬁ or in an inert

solvent to produce Compound (12). This process can be"
performed according to the above described step B-5.
15 (Step C-4) Nitro group introduction reaction |
This step is a step where Compound (12) is
made to react in ae anhydrous acetic acid at 0 to 40°C
for 1 to 10 hours to obtain a compoued converted into
Nfacetyl form (Step _C-4-1), subsequently fuming nitric
20 acid is made to react with Compound (12) in the
presence or the absence of concentrated sulfuric acid,
in the absence of a solvent at 0 to 40°C for 1 to 10
hours to obtain Compound (13) (Step C-4-2), and
further, the compound obtainea”at the preceeding step
25 18 made to react with an alkaline metal ﬁydroxide such
as sodium hydroxide in an alcohol such as methanol and
ethenol or a mixture of the alcohol and water at 0 to

40°C for 5 to 30 minutes to produce Compound (13).



C .[Formula 4 ] Process C (9) (10) (11) 1 C3 (2a)

(13) (12) In the above schene, Rl is as defined
wahosa0304X4 represents a | eavi ng group, prefera0ryPm05/008311

fluorine atom a chlorine atom a bronine atom or an

iodine atom and -nore preferably a fluoride atom

(Step G1) R -0 group |ntrodd%4ng reaction This step

d | cohol
pheﬁ% éﬁcwzgﬁggﬁoﬁlrg%ﬂoﬁgfi ﬁgdaaggvg) Us made
to. react with,p °998§aﬁ32§|‘3§@% (RRLre A3, 50MR0ud 5

(9), a conner0|a conpoun

Syrh‘icﬁ?é"@(’;gr@é‘ﬁﬁdwf?@haCBﬁBSﬁﬁabgﬁ‘ggmfigytﬁgbé!r%@e % of a

can be use I'S process  can orne ccor

to tde; @boye desstibediB- @hétSBseﬁgéerC 2£0Nbéh%tbenln an

reaction This step 1s a step where fum ng nitric aci d

j s irede: too1eact, Wb hcSovpernd ﬁl@ko'@rbﬁ@ @E@%eﬁﬁeaﬁﬁno
absence of concentrated sul furic aci d,

absproenf arisbd viendcd s peoduse @wogméd( &a;)aordln to the
Al t hough the reaction tenperature may vary 'depeng
on adicard ideps amtlesd asise@nBl-50l vent, it is
(Step C-6) Cycliéétion reaction
' This step is a step where carbon bisulfide ié‘
10 made to react with the compound cbtained at the above
described step C-5 in the absence of a solvent or in an
inert solvent to produce Compound (2a) in which R® is
methyl group among the intermediates of the above-
described Process A. This process can be perfofmed
15 according-to thewabove described step B-6.
Compound (3a) in which R® of Compound (3) is

ethyl group can be produced by the following Process D.



typically -20 to 100C, and nore preferably 0 to 80C.
Al t hough the reaction tinme may vary dependi ng on

wererstiosngy mat eri al s, sol vent, and reacti on tenperdarn®0os3il

10

it is typically 6 to 48 hours and preferably 7 to 36
hours. (Step C-3) Reduction reaction This step is a
step where hydrogen i s nade $9 react with Conpound
(11% i n ghe ?resence of a reduction catalyst in the
abseREBYof d'solvent or in an inert solvent to produce
Conpound (12) . This process can be perforned
according to the above described step B-5. (Step C 4)
Nitro group introducti oPEOREBS Phis step is a step
where Compound (12) is made to react in an anhydrousy®
acetic agid at 0 to 40Cfsor 1 t(bého hoursgd 0 gbt aggf a

conpoun® PEd pat o ob (St epY
subsequenm;ﬁ ng—a-tric la(:j, i's-rade to rka
Compound ( ™ the presencl or the absence ]

concentrat g 4)sul furic acid, hg)'the absence of (f)
sol vent at

to 400C for 1 to 10 hours to obtain
Compound (13) (Step C4-2), and further, the c und

obtai ned at the preceeding step is made to reagt”" Wth
an al kal i ne y | hydroxi de such as sodi um hyd¥f oxi,de
in an ~aIF@oho
m xture 0O |
D-6
OR*
RS
l : 1
X
O -
(20) (21) (3a)

In the abéve scheme, R%?, R® and X' represent
the same .as defined above, Y' represents a trialkylsilyl
group, preferably trimethyléilyl group and x® represents
an alkylsulfonyl group which may be substituted with a
halogén atom or a benzene sulfonyl group which may be
substituted (for example, with
trifluoromethanesulfonyl, methanesulfonyl,
ethanésulfonyl, benzenesulfonyl, p-toluenesulfonyl
group, etc.).

(Step D-1) leaving group introduction reaction



400C for 5 to 30 mnutes to produce Conpound (13)
.(Step CG5) Reduction reaction This step is a step
\thmﬁﬂohymrogen gas is -made to react w th ConpOuaR2005/008311
(13) in the presence of a reduction catalyst in the
absence of a solvent or in aﬂ6|nert solvent, to
convert a nitro group into an“am no group. This

Peoert bed ot JB B HAIAG WA @%t £ 10820008 (14}, and 2
Th fi

ToAEANER, 'R ohey R MBI SR RO Ol T | 80 MRECL Otn
de%ﬁf'?%%s ?“v SR G 4 ﬁba!sgeuce eabosfcfr?céo&?’ei‘ %éﬁt or

an ine ent to pro npoun
| S peERYL NQrQUR ARRRG e JiRIdBdRM S 19 above
descri bed Process A . Thi-S process can be perforned

saccor di ng ;oAgh@d%pb Nddegani bed i B £s 1 Gpnpedithble
~(3a) in which R3 Compound (3) is ethyl group can be
pr eduigedndy oirhe feirpaMnty shinaeress 424 [Heddtllén % Jprocess
Process D D-6 In the above schene, R4, R5 and X1
r epnesenbyt pabddmatdordefannéd alsede, Y1 represents a
trial kylsilyl group, preferably trinmethylsilyl group
and X6 reprefbért sisatla lopllygnfc dsyInogr grvihdiclamiay be
-substituted with a 5 hal ogen atomor a benzene
Suﬂﬂ@ﬁyeg gsoggn@hp§hJﬁaya@edlssolve the starting

10 materials to some extent and does not inhibit the
reaction, and includes, for examﬁlé, halogenated
hydrocarbons such as chloroﬁorm, dichloromethane, 1,2-

Ndiéhloroethane, carbon tetrachloride; aromatic
hydrocarbon such as benzene, toluene; ethers such as

15 diéthyl ether, diisopropyl ether, tetrahydrofuran,
dioxane, dimethoxyethane, diethylene glycol dimethyl
ether; amides such.as formamide, N,N-dimethylformamide,
N,N-dimethylacetamide, hexamethylphosphoric triamide,
pyridine, etc., and preferably a halogenated |

20 hydrocarbon and most preferably dichloiomethane.
| The usable leaving group introduction agent
includes, for example, sulfonyl halides such as
methanesulfonylchloride, p-toluenesulfonylchloride,
trifluoromethanesulfonylchloride, N-phenyl-

25 Dbis(trifluoromethanesulfonimide), and preferably N—
phenyl-bis (trifluoromethanesulfonimide) .

The usable base includes, for example,

tertiary alkylamines such as trimethylamine and



substituted (for exanple, with trif | uoronethanesul f

onyl , nethanesulf onyl , ethanesul fonyl,
woemsanssgl f onyl , p-tol uenesul fonyl group, etcPCY/JPA05/008311

(Step D-1) leaving group introduction reactionThis

step is a step mhere‘Canoung (14) and a | eaving group

i ntroduction agent are nade d react in the presence

of in g e of a_sqlve or.in_an_inert

ol hPoRg e fn%%ra%%f(iéiz A égn%auﬁge?fzsa?lv
a qgﬂggg [ y..avai |l abl e conpound or- a conpoun

synt e3|§2£%4g§§gd on a procggs known by publication

can be used. A-rlhﬁqd’lﬁﬁpl’@néofé@é‘ﬁ%bﬁ Pohp@RARELEU! ALY Y vary

limted as long as 1t can dissolve the starting

MRt RIdH Si P OB L8 R 40885 N0so 108D 1 18RGing group
reaction, and includes, for exanple, hal ogenated

shydrraeaidions slciyas: diornedoss) gdi ché of peethang, o 1:3-

di chl or oet-hane, carbon tetrachloride; aromatic

hydrodcar, bendspek fazabégz@neo td@°gene; ethers such as

di ethyl ether, diisoprppyl ether, tetrahydrofuran,

di oxane, di mdldwysttharies rhattidreneigd yoay dinet dybpending
et her; am des such as formam de, N

, Nodi e iner marhede,a 1§ N-sth eyl abstaiiglegroup

hexamet hyl phosphoric triam de, pyridine, etc., and .
pr e&EASINF td RalcdFertat &P IR rthriAcERn npyiperature, it

r ef er abl i.chl or onet hane.
10p %segy%fégily 6 to 48 hours and preferably 12 to 30

hours.
(Step D~25 aikyné introduction reaction
This step is a step where Compound (15) and
(trialkylsilyl)acetylene are made to react in the
15 presence of a palladium‘catalyét, a copper oatalyst and
a base in the absence of a solvent or in an inert
solvent, and under.nitrogenJatmosohere fo produce
Compound (16).
The uéable solvent is not particularly
20 limited as long as it can dissolve the starting
materials to some extent ond doés'not inhibit the
reaction, and includes, for example, ethers such as
diethyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, diethylene glycol dimethyl ether;
25 amides such as formamide, N,N-dimethylformamide, N,N-
dimethylacetamide, hexamethylphosphoric triamide,

pyridine, etc., and preferably an amide and most

preferably N,N;dimethylfOrmamide.



The usabl e | eaving group introduction agent i ncludes,

for exanple, sulfonyl halides such as
waorbisansagl f onyl chl ori de, p-tol uenesul f onyl chl BCTAdR2005/008311

trifluoronethanesul fonyl chl ori de, N phenyl bis

(trifluoronethanesulfoninideé , and preferably

Nphenyl - bis (trif luoroneth ﬁesulfoninide) . The

usabl e base i clude for

2t Ryl ari nos sifens %% e e TOTEH s Eht S Lingi uipe, Tor
PYILARDES, o1y SPIL (L5 BELOTAPY-ATLES Il 9221 08 o)

She Feae vary’ depen

ON (AT 310, TR n%ﬁ%ﬁ%hi%ﬂﬁ%wéf%%gﬁf thélS

i ntroduction a S€ES I's typl

100G 1 Pr eSS ot Snd Qa ARG 1 A4 L pLgh, L he reaction

time may vary dependi ng on starting naterlals

55 0l &N 1 H B AM} 1NH0H S QAR £ SH & SHICT 4 @R O8N} | bm%@ma@d
reaction tenperature, it is typically 6 to 48 hours

ant ety de) g0l Blihew(®) , gt epduR)bBh&y¥Nestc., and
i ntroduction reaction This step IS a step where

Compefed alolls) dinchidromikyl silyl) acetyl ene .are nade

to react in thé presence of a palladiun1catalyst, a

cofper pharat ysto sptdi ree Jsslel ddii urhed Jabsence of a sol vent

or in an inert solvent, and under nitrogen atnosphere
to produce The usable copper catalyst 1ncludes, for

10 example, copper (powder), copper(I) chloride,

| copper (II) chloride, copper(I) iodide, copper(I) oxide,
copper (II) oxide, copper (IT) acetate, copper(II)
sulfate pentahydrate, copper(II) acetylacetonate,
copper (I) thiocyanate, etc., and preferabiy copper(I)

15 io&ide.

The usable base includes, for example, N-
methylmorpholine, ﬁriethylamine, tripropylamine,
© tributylamine, diisopropylethflamine,
diéyclohexylamine, N-methylpiperidine, pyridine, 4-

20 pyrrolidinopyridine, picoline, 4—(N;N—dimethylamino)~
pyridiné, 2,6-di(t-butyl)-4-methylpyridine, quinoline,
N,N-dimethyl aniline, N,N-diethyl aniline, 1,5~
diazabiéyclof4.3.0]nona~5—ene'(DBN), 1(4—diazabicyclé
[2.2.2]octane (DABC@){ 1,8-diazabicyclo[5.4.0]undeca-7-

25 ene (DBU) etc., and it is preferably triethylamine.

The usable (trialkylsilyl)acetylene includes,
for example, (trimethylsilyl)acetylene,

(triethylsilyl)acetylene, etc., and it is preferably



Compound (16) . ' The usable solvent is not

particularly limted as long as it can dissolve the
wererstiosgdmat erials to sone extent and does noPCirabiob$/008311
. the ' reaction, and includes, for exanple, ethers such

as diethyl ether, tetrahydrofuran, dioxane,

di met hoxyet hane, di et hyl ene g¥%co| di met hyl et her;

' ; , ' L N-di hyl f i de, N
Nt R AR ER L TRE SR het nyl phosphor i ¢ 111 e de,

e g R S Sk T8 A ey v,

preferably N rmam usabl

pa'héﬁéﬂ&lﬁﬁt @hygka'%egggﬁggt&?%g%?@eh%en@! chl 0198185 um

(triphenyl phosphi ne ium tetraki's

tré h j : -u ris
(i Eanayl BoneaoePe R I ahrun T B s

$di benzyl kdeseagef ape} ypahkadiumi 60} ypiBh$1y 10 to 100°C,
(tri-tbutyl phosphine)- palladium (0 ), palladium
bl agkd eteferaindypBefesabbyc di chl orobi s
(triphenyl phosphi ne) palladium(O . The usabl e copper
catal yst inclatesoufbrtbzanphetiopppene(pawdetyy depending
copper (1) chloride, copper (II) chIerdgl copper (1)
i oddlestapbey NaYeokade, soppent(|pildadden cappéyst,
(I'l) acetate, copper (Il) sulfate ﬁentahydrate, copper
(1 19°RRSE aleet vriat ebageppékriz}kyhsbtyhhacetyéene, and
and preferably copper (I B :

10 reaction tgﬁpeégkuré,)it is typically 10 minutes to 4
hours, and preferably 30 minutes to 3 hours.

(Step D-3) desilylation reaction, reduction reaction
This process consists of the following 2
reaction steps.

15 (1) desilylation reaction

This step is a step where a desilylating
agent was made to react to Compound (16) in the‘absence
of a'solvent or in.an inert solvent to produce a
desilylated compound.

20 , The usable solvent is not particularly
limited as long as it can dissolve the starting
materials to some extent and does not inhibit the
reaction, and includes, for example, alcohols such as:
methanol, ethanol, n-propanol, isopropanol, n-butanol,

25 isobutanol, t-butanol, isoamyl alcohol, diethylene
glydol, glycerin, octanol, cyclohexanol and methyl

cellosolve; aliphatic hydrocarbons such as hexané,

heptane, ligroin, petroleum ether; halogenated-



i odi de. The usabl e base includes, for exanple,

Nrret hyl nmor phol i ne, triethylam ne, tripropylam ne,
wonrbubyd4am ne, dii sopropyl et hyl am ne, PCT/JP2005/008311

di cycl ohexyl am ne, N-nethyl pi peridi ne, pyridine, 4-

pyrroridinopyridine, pi coline, 4- (N,-N-dinethylan no)

pyri di ne, , b di (t butyl)4 4- nethylpyrldlne

qug@ﬁgf %Eb% h%g aﬁh%ﬁg%grghgagﬁgk?¥ ane,’l 2
4-%Haza £8¥E Qn% an% % %SQth%r 9§§8§2?58Ufthgrs such as

I CyC undeca

ddiﬁvﬁ _f@ﬁﬁgab&h%sg%g% Hsr,T'estyaﬂ h gfuran,

tria acety for exa

(t fdi@;&iﬂé Si h¥hd tRERFdE8ESs , ( a_{é@wyéﬁél ?m/céﬁ eBan@Eﬁyl

etc., and it is preferably(trinmethylsilyl)” acetyl ene

Al thaugh; thei deactiean 4 STRSFALHE 8 1By Naﬂ_’{mg€ﬁ?!ﬂ§|b9ﬂamlde,
on starting materials, solvent, a pal I [ adi um cat al yst

commm'dxméﬁhyaacéﬁémnd@ﬂ héiam@thylphbyphoggétyk@ﬁﬁlde,
it is typically 10 to 100C, and preferably 30 to 80C

Al taralight tie preatdranly iae ovlyeyasiyd dependbhgfonably
starting materials, solvent, palladiumcatalyst,
copperrdatct yBtrambase, (trialkylsilyf ) -acet yl ene and
reaction tenperature, it is typically 10 mnutes to 4
hours, and priferdsalylearies Hlykat iy adeut sincludes, for

10 example, hydrogen fluoride, tetrabutylammonium
fluoride, etc., and it is preferably tetrébutylamménium.
fluoride.

Although fhe reaction temperature may vary
depending on starting materials, solvent, and

15 desilylating agent, it is typically 0 to 100°C, and

| preferably 10 to 40°C.

Although fhe reaction time may vary depending
. on starting materiélsf solvent,- and desilylatihg agent,
it is typically 30 minutes to 6 Hodrs, énd preferably 2

20 to 3 hours. ' '

_ Since the compound obtained in this step may
be a low boiling. point compound, and in that case, the
solution is typically used for the subsequent process
without any treatmeﬁt of concentration after reaction,

25 extraction, column chromatography, etc.

(2) Reduction reaction
This.step is é step where hydrogen gas is

made to react with the compound obtained at the above



(Step D-3) desilylation reaction, reduction reaction

This process consists of the follow ng 2 reaction
woene(3s0304d) desilylation reaction This step i SPATIPEP5/008311

where a desilylating agent was made to react to

Compound (16) in the absencelﬁi a solvent or in. an

i nert solvent to produce a . S IyIated conpound.

Thed%@%%%g TosbFle (08 sPE Ry Sefer s%e%aﬁ% o
d
nCTOdE T o ot Anble: arg {FAPE SERR e sotRaRGEnd (17

et hanol , n-pr o) r n ,
i sobut anol , tﬁggga%g?béggogﬁgleg g%ﬁ%BE%%leFﬁcPrdlng to

g'Y@Ké,aEEﬁ@eﬂégchEééngﬁe CBCEOheﬁ%QQBeQndtﬁgtQ%huctlon
cell osol ve; aliphatic hydrocarbons such as hexane,

hepianelydt H O BypPOAI D eyse8t DB 3 weight ratio of about
hal ogenat edhydr ocar bons such as chl oroform

di chtidronss . tienegodp@undi cbt of eetithane-aadapaBOBescribed
tetrachl oride; ethers such as diethyl ether,

di issoge oplyl . et her, tetrahydrofuran, dioxane,
dinethoxyethane di et hyl ene gl ycol dinethyl ether;

am e R JaOf vlaeidnered; L e et hyl f or mami de,

N, N-di met hyl .acet am de, hexanet hyl phosphori c triamde,

and it is préirabiieRn ethestemd"hose prebBidbEing

tetrah dr of ur an.
10 ent is made to react with Compound (17) in the

absence of a solvent or in an inert solvent to produce
Compound (18). -
The usable solvent is not particularly

limited as long as'it éan dissolve the starting

15 materials ‘to some extent and does not inhibit the
reaction, and includes, for example, aliphatic
.hydrocarbéns suqh és hexane, heptane, ligroin,
petroleum ether; halogenated hydrocarbons. such as
chloroform, dichloromethane, l,2—dichlo£oethane, carbon

20 tetrachloride; etﬁers such as dieth?l‘ether,
diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane, diethylene glyco; dimethyl ether;
amides such as formamide, N,N-dimethylformamide, N, N-
dimethylacetamide, hexamethylphosphoric triamide;

25 organic acids such as acetic acid, etc., and it is
preferably an oréanic acid and most preferably acetic
acid. |

The usable oxidizing reagent includes, for



The usabl e desilyl ati ng agent includes, for exanple,
hydr ogen fl uoride, tetrabutylammonium fluoride, etc.,
wanawsi3d4g preferably tetrabutyl amoni um fl uor PAEJP2005/008311
Al t hough the reaction tenperature nmay vary dependi ng
on starting materials, solvent, and desilylating
agent, it is typically 0 to 1000C, and preferably 10
t cedfil e, Abydoogdn tberseade ) on-butel naydvapygroxide,
depending . on starting materials,' solvent,- and
desodlisirat penyi edmeind, Perasetypi galdy BOrbenuods &£01i86,
hours, and preferably 2 to 3 hours. Since the conpound
om%utat@dlw\omﬁkse@mpc nayide ar¢aWhéregey peraxide
conpound, and in that case, the solution_is tiplcal

usEO FoFOR HePTERMIERGUEREC pr e sl i +hopFeEeyak i BaberPgen
of concentration after reaction, extr on, colum
5 ¢ Rt HT dphy. e &Y%@g%d@%lf%h ? e%%ﬁ%hwh?gmg%ad
SR TG SRS LT e
t he rﬁe)éﬁesrfeocgr gg][ls?e&?ejgal:lf%%on & ab]Y -|j];]I S pr OC%%SC%%%O%nd
I AR P Shrsinrh e B
vei ght rat'QAf%héﬁﬁH”the reaction temperature may vary
10 depending on starting materials, solvent, and oxidizing
reagent;'it is typically 30 to 150°C, and preferably 50
to 100°C.
Although the reaction time may vary depending
on starting ﬁaterials, solvent, ogidizing reagent and
15 reaction temperature, it is typically 12 to 60 hours
and preferably 24 to 36 hours.
(Step D-5) Nitration reaction
This step is a step where fuming nitric acid
is made to react with Compound (18) in the absence or
20 Apresence of concentrated sﬁlfuric acid in fhe absence
of a solvent or in an inert solvent to'produce Compound
(19) . )
This step can be pérformed according to the
above described step C-2.
25 (Step D-6) R'-0 forming reaction
This step is é step whére an alcoholic R*-OH

(wherein R? is as defined above) is made to react with

Compound (19) in the presence of a base in the absence



5-10% to the conpound obtained at the above descri bed
step (1) . (Step D4) Oxidation reaction This step is

wa 2865ap3oaber e an oxi di zi ng reagent is nmade to PEagP2005/008311
wi th Conmpound (17) in the absence of a solvent .or in
an inert solvent to produce Conpound (18) . - The
usabl e solvent is not particdﬁ%fly limted as |ong as

it n_ dj e.startin terials ;to_sone extent

and hoas SEreH BT A T SRIVERE FROPIREECY bitound
exagy@p, al i phatic hydrocarbons such as hexane,

hept'ane, ligroin, petroleum ether; hal ogenated

hydr ocar bons, pisuichs 251 £hl.gf gLor m ;dhsbl proweLhane 1

, 2-di chl oroet hane, carbon tetrac ers su

as direftwd £5 hesng dhd SPPropy| eE881vet @Béagw&@“iﬁﬁan’
di oxane, di net hoxyet hane, diethylene glycol dinethyl

®t hefte Bl e St S Usdh@Se £ 06 MM A, does not inhibit the
N, N- di met hyl f or mani de, N , Ndi net hyl acet am de,

hexsretthydphosphaincludé s fer Oxgapie, agleshsushsash as
acetic acid, etc., and it is preferably an organic
acimg tgreh s te tgrafer abl ypaoednel acl sopAbeansapl e-butanol,
oxi di zi ng reagent includes, forexanple, hydrogen
peri@akge;anol - gutbutanal opes @xiyk, akocho Um peetbdatee
- peracetic acid, perbenzoic acid , :

glycol, glycerin, octanol, cyclohexanol and methyl

10 cellosolve; aliphatic hydrocarbons such as hexane,
heptane, ligroin, petroleum ether; halogenated
hydrocarbons such as chloroform, dichloromethane, 1,2-
dichloroethane and carbon tetrachloride; ethers such as
diethyl ether, diisopropyl ether, tetrahydrofuran,

15 dioxane, dimethoxyethane, diethyleneAglycol dimethyl
ether; amides such as formamide, N,N-dimethylformamide,
N, N-dimethylacetamide and hexamethylphosphoric
triamide; organic acid such as acetic acid, etc., and
it 4s preferably an alcohol (R*-OHJ.

20 ' The usable base includes, for example,
alkaline metal alkoxide such as sodium methoxide and
sodium ethoxide, and it is preferably sodium alkoxide
(desired R*-ONa).

Although the reaction temperature may vary

25 depending on starting materials, solvent and base, it
is ﬁypically 0 to 100°C, and preferably 10 to 60°C.

Although the reaction time may vary depending

on the starting materials, solvent, base and reaction



nmet achl or oper benzoi ¢ aci d, urea-hydrogen peroxide

addi tion conpound, etc., and it is preferably hydrogen
wQenwdxiosha9 or ur ea- hydr ogen peroxi de addi ti on ceapopvds/008311

In addition, when using urea-hydrogen peroxide

addi ti on conmpound, it is usu§h{y desirable to use the

conpound al ong with anhydrous trif |uoroacetic acid

SarcdiBorbtfin e tROHIN L ATLERG 5ORo! STPRORY SaY

vary pending on s art r ral’s, and

OXi gen pically 30 to 1500C , and
pré?g%g %§£% ?OE%O%%Cbgu t hough the reaction tine

may(yedy gependiagienastartipgr et esiabs, réalc\&%h
oxi di zing reagent and reaction tenperature, it

typically 12 THl@OSB@ﬁr§saﬁds@é§fﬁﬁ@?EYaﬁﬂyHQO§§ acetic
hours. (Step D-5) Ntration reaction This Step is a

St eprider e hagkngonitate wcid CompvdRdt 920¢agh %tehabsence
Conmpound (18) in the absence or presence of

concerd ratbdestl torprodcetd am dbetabsencd e%tarsetvent

or in an inert solvent to produce Conpound (19). This

st épranipd p%lforned according to the above descri bed
step G2 . (Step D-6) R4-0 formng reaction This step

is a step whehbthough cohel readdi@y teémperature may vary

depending on starting materials and solvent, it is
10 typically 20 to 150°C, and preferably 50 to 100°C.
Although the reaction time may vary depending
on starting materials, solvent and reaction
temperature, it is typically 10 minutes to 3 hours, and
preferably 1 to 2 hours.

15 -The residue after the reaction obtained by
evaporating anhydfous acetic acid is typilcally used for
the subsequent steé without any treatment.

(Step D-8) Hydrolysis reaction

] This step is a step where a base is madé to

20 react with the compound obtained at the above described
step D—7‘processtin the absence of a solvent or in én
inert solvent to produce Compound (21).

‘The usable solvent is not particularly
limited as long as it can dissolve the starting

25 materials to some extent and does not inhibit the
reaction, and inpludes, for example, water; alcohols

such as methanol, ethanol, n-propanol, isopropanol, n-

butanol,‘isobutanol, t-butanol, isocamyl alcohol,



(wherein R4 is as defined above) is nmade to react wth

Conpound (19) in the presence .of a base in the
wahewsnosad a solvent or in an inert solvent toPOTOR008008311

Compound (20) .-- The usabl e solvent is not

particularly limted as | ong it can dissolve the

starting materials to sonme extent and does not inhibit

thedi?ﬁﬁ%igﬁee§E§CO?C|ﬁqg 2o i@l GXRTRlS. ah%ﬁ. |kt and

as ne ropandl , |soprdpa

, l., I hol
dlet%@ﬂyi ck 983#?98 a&lpﬁgeae hxg?B b C%a%

ylene g yCco gl ycer octa exanol “and

nethykage! | RePL¥nE; QEQEBQB'CpE¥QBQ%ﬁ b%%%e§u0%5%%rs such

hexane, heptane, [igroin, petfoleum et hal ogénat e

hyds ocat bgase sughmasnhehletabaem qdieh %%E 1 Wifiethyl
dichloroetha%é anﬁ carbgn tetrachi orige etﬁgsg%é %ﬁ Sthy

Bs dilshyl helbgenatbiisnpaepyhrebher sutat é@h)t@h&%fr%rf%&m,
di oxane, di nmet hoxyet hane, diethyl ene glycol dinethyl

et hdt¢chhorodesthsneh as2fatohbbdesthafNednet bykrbon
ormam de, N , N-di net hyl acet am de and
iun@ﬂﬁﬁ¢ghb@n$@@oréthersaﬂudb;asrgaethyacbdhemch as
acetic' acid, etc., and it -is' preferably an al coho
(Rdilmpromhie eeladte batrahvdrofesant odiexanpl e,

al kal i ne netal al koxi de such as sodiuninethOX|de and

sodiutREtdess Heananddiethglpref ek very douptihival Rbkede

ired R4-
d%ﬁnl es sué% gs formamide, N,N-dimethylformamide, N,N-

dimethylacétamide, hexamethylphosphoric triamide, and
it is preferably an alcohol or a mixture of alcohol and
water, and most preferably a mixture of ﬁefhanol and
water.

15 ‘The usable base includes, for example,
alkaline metal carbonates such as lithium carbonate,
sodium carbonate, éotassium carbonate; alkaline metal
hydroxide such as lithium hydroxide, sodium hydroxide,
potassium hydroxide; metal alkoxiae such as lithium

20 methoxide, sodium methoxide, sodium ethoxide, potassium
t-butoxide; ammonia such as aqueous ammonia solution,
concentrated ammonia-methanol, etc., and it is
preferably an alkaline metal hydroxide and most
preferably sodium hydroxide.

25 Although the reaction temperature may vary
depending on- starting materials, solvent and base, it
is typically 0 to 60°C, and preferably 10 to 40°C.

Although the reaction time may vary depending



Al t hough the reaction tenperature may vary dependi ng

on starting materials, solvent and base, it is
woyppiscabdsy 0 to 100C, and preferably 10 to 600€CT/JP2005/008311

Al t hough the reaction tine may vary dependi ng on the

starting.materials, solvent, base and

reactiontenperature, it is tyfically 5 to 24 hours and

f bly 8 to.14 h . (St 7) Acet i id _
st 117 ﬁsamﬁlﬁl%ataﬁ%ﬁl%ﬁqzse§95§56$§r Sgg%épi%’}heﬁsagtwn

d i C, ' ' t L owit n
(20 e T8 s ket o1 tpLBr Lk 10 ot Ebulitoetan tapbtirs . and
ac SaLer £ Somound (24) 4 Abtpough the react on

erature y vary dependi ng on Starting materials

and gtgy it is typically 20 to 150 0C , and
pre(fsg%gly 5)0 to 100C. Although the reaction tine may

gvary )d%%%ﬁb&tﬁéééﬂgom( EIi@tsratol Vﬁgt cBMrination
reaction tenperature, It 1s typically 10 mhutes to 3

howesctaith pIeferaddye deh©a2i POUFSact ilbig) r esi due after
the reaction obtained by evaporati ng anhydrous acetic

acid is typi caliy sisasl forathessuisetpient cist €pimht hayt
any treatnment. "(Step D-8) Hydrolysis reaction This
st eerg: a ssteplahsy ecandasei tls Omaeodrod r €att iht Bhéhe
conpound obtai ned ‘at the above descri bed

absence of a solvent or in an inert solvent to produce

10 Compound (3a) in which R?® is an ethyl group among the
intermediates of the above described Process A.

The usable solvent is not particularly
limited as long as it can dissolve the starting
materials to some extent and does not inhibit the

15 regction,'and includes, for example, halogenated
hydrocarbons such as chloroform, dichloromethane, 1,2-
dichloroethane, carbon tetrachloride, and it is
preferably a halogenated hydrocarbon and most
preferably dichloromethane.

20 The usable chlorinating agent includes, for
example, chlorine, oxalyl chloride, thionyl chloride;
phosphorus oxychloride, phosphorus trichloride,
phosphorus pentachloride, etc., and it is preferably
thionyl chloride. |

25 Although the reaction temperature may vary
depending on starting materials, solvent and

chlorinating agents, it is typically -20 to 30°C, and

preferably 0 to 10°C.



step D-7 process in the absence of a solvent or in an

i nert solvent to produce Conpound (21) . The usable
weabosanso4hs not particularly limted as | ong aBCTUPmam008311

di ssolve the starting materials to soimte extent and

does not inhibit the reaction,_ and includes, for

exanpl e, water; alcohols sucIff7as nmet hanol , et hanol,

- I, i b | . 1 sobutanol _
- but anol, | <3Rg PR cbheI ZarBERSPerie 6] Jul vary depending

I ' - h I d t hyl |l I :
ARSI C e S R
[ i Qs pet etk [ ,
o A AL ERSULELR 12 1 £, 046130, OB Bres vo o
hal ogepat ednhygrosarBong ﬁuela QSESHEQKOf orm

di chl oronet hane, 1 , 2-dichl oroethane and car bon

getrachl ori decopbengd s8gh a8 dhethykept B&h be obtained as
di i sopropyl ether, tetrahydrofuran, dioxane,

di retiypxyethesei ddi eahy) emed gbxgoh1dbnBEhikeat R€Ehout any
am des such as formam de, N, N-di nethylf ormam de, N
, Ndimsthyemicet am de, hexanet hyl phosphoric triam de,
and it is preferably an alcohol or a m xture of
al cohlol Leandingat @roumnthmosdupr eber abhytaoni xt ure of
met hanot and water. -The usable base includes, for

. exanpl e, al kalhthe %2Rl izar borer eshsnehCaspoindi (AL) and: a
carbonat e, sodi um car bonate, potassium carbonat e;

JIEIQQQWﬁPQEﬁ%ﬁup introduction agent are made to react in
the presence of base in the absence of a sol%ent or in
an inert solvent to produce Compound (3a) in which R? is
methyl group. This step can be performed such as the
above described step D-1.

15 Compound (2b) in which R? of Compound (2) is
methyl group can be also produced by the following

Process E.



hydr oxi de such as |ithium hydroxi de, sodi um hydroxi de,
pot assi um hydroxi de; netal al koxi de such as lithium

warbdsansde, sodi um net hoxi de, sodi um et hoxi de, PCT/JP2005/008311

pot assi um t - but oxi de; amoni a such as aqueous anmoni a

sol ution, concentrated amoni g- net hanol, etc., and it

is preferably an al kaline net hydr oxi de and nost

pref s@di um hydr oxi de. Al though the reaction
mg%g{dld%g ﬁiy vary depending on- starting materials,

sol vent and base, it is typically 0 to 600C , and-

preferably 10 to 400C . Although the reaction tine nmay

vary dependi ngon the starting naterials, solvent, base

and reaction tenperatureProcessy®cally 10 mi nutes

to 2 hours, and preferably 30 minutes to-1 hour. (Step

D-9) (1) HaI ogenatlon react (|IIustrated by

chl ori nat i onClde on a§1a t atipue relde

This step is a vvhepe»—a c I r| atl-ﬁg—r&gentjta%

to react withyx yound (21) P(n t absence of%4a

solvent or in an |nert sol vent t® pr g ce Corrpound (24)

(3a) in which R3%? s an et hyl group am)ng th
i nternedi ates of the above described Prgge .JTEE,Q
usabl e solvent is not particularly limt as | ong as

it can dissolve the starting materials

and does nOtCH%theE1 CHa CHszl\\/ENOz ‘
x5 XSTONTXE

) 25
(22a) o (23a) @9)

E-4

CH3 X E-6 -
N CH E-5 CH NO
R"’II >—sH 3Ij Bﬁ 2
07NN E-7 Rpibg X5 N NH,

(2b) . : 27 (26)

In the above scheme, R'™ is as defined above,
and X° represents a leaving group and is a chlorine
atom, a bromine.atom or an iodine atom, and preferably

a chlorine atom.

5 (Step E-1) Oxidation reaction

10

This step is a step where an oxidizing
reagent is made to react with Compound (22) or Compound
(22a) in the absence of a solvent or in an inert
solvent to produce Compound  (23) or. Compound (2§a).

As Compounds (22) and.(22a), commercially



reaction, -and includes, for exanple, hal ogenated

hydr ocar bons such as chl orof orm dichl oronet hane, 1, 2-
wdizeisl10saet hane, carbon tetrachl oride, and it PE€T/JP2005/008311

preferably a hal ogenated hydrocarbon and. nost

preferably dichloronethane. The usabl e chlorinating

agent .i ncludes, for exanple, | ori ne, oxalyl

onoSbnoras tr PatPaffbs. ChrseRRERRS S Rt e, <coording
el Ceo 2RY bEoLSSBI ghelabby bhbourh &'alnm'a%e A dopah
8 o

the reaction tenperature vary epen ing BSh

tartin nate S t.an at|i ,
?t is e R e %e%?é?éng%y e the

ﬁ$$@088§c£b§eﬁeéﬁé?oﬁ—ﬁt”E nmay vary depending on
startlng material s vent, chlorinating agent and

seacttop tepperaiviigg %kotﬁ iMPrealibyidl weRWtegsto 6
hours, and preferably to 2 hours. Conmpound (3a) of

thlSlBl@@tﬁaﬂe@ebpbthl@ﬁﬂnaﬁioﬁ hydeeebhokisdg salt,

and can al so be used w thout any treatnent. (2)

Leawépge et ive rocaiction) reaction This step is a

step where Conmpound (21) and -a | eavi ng group

i nt roduct i on Byehtsker hade $oepedbéréna chlorinating
agent is made to react with Compound (23) or Compound

10 (23a) in the presence of a base in the absence of a

solvent or in an inert solvent to produce Compound
(24) .

The usable solvent is not particularly

limited as. long as it can dissolve the starting

15 materials ‘to some extent and does not inhibit the
reaction, and includeé, for example, halogenated
hydrocarbons such ag chloroform, dichloromethane, 1,2-
dichloroethane, carbon\tetrachloride; and it is
preferably a halogenated hydrocarbon and most

' 20 preferably dichloromethane.

The usable base includes, for example, N-
methylmorpholine, triethylamine, tripropylamine,
tributylamine, diisopropylethylamine,
dicyclohexylamine, N—methyipiperidine, pyridine, 4-

25 pyrrolidinopyridine, picoline, 4-(N,N-dimethylamino)
pyridine, 2,6-di(t-butyl)-4-methylpyridine, quinoline,
N,N-dimethyl aniline, N,N-diethyl aniline, 1,5-

diazabicyclo[4.3.0}lnona-5-ene (DBN), 1,4-diazabicyclo



the presence of base in the absence of a solvent or in

an inert solvent to produce Conpound (3a) in which R2
wog0sspmb group. This step can be perforned sBCHJRE05/008311

t he above described step D-1. Conpound. (2b) in which

R2 of Compound (2) is nethyl oup can be al so

produced by the follow ng Pr ss E .[Formul a 6]

Proggess E&&gggnézszgéég In ghe.aboye s CHGT§Q4 3d%§aeca—7—

as define ove "1 6preSEnts ~a Feavi

andhs @psh) orkpe, atQHh ﬁrgrlgEQS§QE8E}%rt§ﬁgt & i ne.

atom and preferab y ac

Oxi dation reagpéonsdbis éB@Brhﬁa@lﬁngﬁ@@Srgn%ﬂgdffz)for

oxi di zing reagent is made to react npoun
or &oampeued ¢R2erihd, thgad §eBH§09Rdé S@hi%ﬂ&l°%hh%f§§e,

.inert solvent to produce npound - (23 Conpoun

3Zﬂhﬁospﬁﬁrﬁbn@myﬁwsofiﬁé a@ﬂoé@ﬂ@}us trichloride,
commerci al | yavai | abl e conpounds or conpounds

sy mitesplrech s qoen th oyl ¢ 0i day @t@CpSéncﬁnQ’i\ﬂlby?referably
publication can be used. This step can be perforned
acdaridimgl tehidweiddove described step D-4 . (Step E-2)
Leavi ng group introduction reaction (illustrated by

chl ori nati on A&QiPn e areaction temperature may vary

depending on starting materials, solvent and
10 chlorinating agents, it is typically -20 to 30°C, and
preferably 0 to 10°C.

Although the reaction time may vary depending
on starting materials, solvent, chlorinating agent and
reaction temperature, it is typically 30 minutes to 6

15 hours, and preferably 1 to 2 hours.
(Step E-3) Nitration reaction

This steﬁ is a step where fuming nitric acid
is made to react. with Compound (24) in the absence or
presencé of concentrated sulfuric acid in the absence

20 of a solvent to produce Compound (25).
This process cén be performed according to
the above described step C-2.
(Step E-4) Amination reaction
This step is a step where aqueous ammonia
25 soiution is made to react with Compound (25) in the
presence of alkaline metal carbonate in thé absence of
a solvent or in an inert solvent to produce Compound

(26) .. This step can be performed according to the



representative reaction) This step is a step where a
chlorinating agent is nade to react with Conpound (23)

wonroBaopagnd (23a) in the presence of a base i RCTHR2005/008311
absence of a solvent or in an inert solvent to produce
Compound (24). The usable solvent is not particularly
limted as. long as it can di%dsol ve the starting

rlals to_so tené nd does not inhibit ‘the
reaq? %%%r%%%$U%€ “exanpl e, hal ogenat ed
hyd I f di chl , 1, 2-
diyci;%%a%bﬁé’ﬂiniﬁf?ar ik e het SRR B2
preferably a figl 00enal efs NydLecar hal 8NEoB3hng {38} and

preferably dichloro hane € usa I'nc

f orgexarm o1 NoRt WL ADT p@mdme w&{léf@frbyfj{]a@sn%s defined

tripropylamne, tributylam ne, I sopropyl et hyl am ne,

i ard-phexyd amae, N rel by pwelgf@laﬁse @Mﬁpghfi@ (47)
pyrrol i di nopyridi ne, picoline, 4- (N, |nethylan1no)

pyridine, 2 ,fnik s(ﬁegbuézyﬂl)be%@Efﬁi{ﬁl@&lragb&@dln to the
gui nol i ne, N,N-dinethyl aniline, N Ndiethyl an|P|

1, Bbaticazddn yideal [fhe3 B2 ] nona-5-ene (DBN), 1

, 4-di azabi cycl o[ 2. 2. 2] octane (DABCO, 1

8- (ditezaliyicI Red &t on Ordamidewa- 7- ene (DBU), etc.,

and it is preferably triethylam ne. The usable

chl ori nati ng Hyjentstisr|iries, stfep where hydrogen is made to

10 react with Compound (27) in the presence of a reduction
catalyst in the absence of a solvent or in an inert
A,solvent, and a nitro group is converted to an amino
group. This step can be performed according to the
above described step B-5.
15 (Step E-7) Cyclization reaction
This step 1is a step where carbon bisulfide is
made to react with the compound obtained at the above
described step B—S.in the absence of a.solvent or in an
inert solvent to produce Compound (2b) in which R? is
20. methyl group among the intermediates of the above
described Process A. This step can be performed
accordinghto the above described step B-6.
The object compound of each step can be
extracted from the reaction mixture according to
25 ordinary process after each step of each of the above
processes is ended.
For example, when the whole reaction mixture

is a liquid, the reaction mixture is optionally allowed



exanpl e, chlorine, oxalyl chloride, thionyl chloride,

phosphorus oxychl ori de, phosphorus trichloride,
wohosplsnys pentachl oride, etc., and it is prePerabiopsos3ii

thi onyl chloride. Al though the reaction tenperature

may vary depending on'starti materials, solvent and

chlorinating agents, it ist cally -20 to 300C, and

pre{& d@pengé’léS %90? A'tte:r%lou 'Ath'}% reag}c{;"” tlled Y4 the

vary rmg on-s er iral™s

hl n cti mperat ur
CypreLgr é%%a?#ﬁu%é%‘!ﬂ?25§8h%3%§eh%ﬁd%prér%g%aw fhegty is
'““%éﬁtééﬁﬁpnghgiahﬁEéét'Qﬂdrgﬁcbkﬁg TR §.568R .%ﬁh 1s
step where fum ng nitric acid is e to reac

Cormghiél {127 lﬂkéhﬁaﬁg§eﬁﬁ@ @Eh?ﬂe§@@%%t%f?nd does not
concentrated sulfuric acid |n t he absence of a solvent

3 0 prAasicei Conpeendo {28} colPbanfr 86es8dean B84 the layer
performed according to the above described step C 2.

( Stemtzi)ifm tiet | ovj eedctbopolhtsist epphgadedt €PNext, a
wher e aqueous ammoni a solution is made to react with
Corgolreht( 28)i¢m dbes pnesente withl khéi obtakhal layer and
carbonate in the absence of a solvent or in an inert
soldaaft na- preriie eV Compolumdobject compound is added, the

layer cbﬁtainingfthe object compound is washed, and the
10 layer‘concerned is separated. In addition, if the
layer concerned is an organic layer, it can be dried
using a drying agent such as anhydfous magnesium
sulfate or anhydrous sodium sulfate,‘aﬁd the object
cbmpound can be taken out by evaporating the solvent.
15 If the layer concerned is an aqueous layer, after it is
electrically desalted, the object compound can be
obtained by freeze;drying.
In addition, in thé case that the whole
reaction mixture is a liquid, and if poésible, the
20 object compound can be taken out only by evaporating
substances other than the object compound (for example,
solvent, reagents, etc.) under ordinary or reduced
pressure.
Furthermore, when\only the object compound
25 has precipitated as a solid,'or when the above
described whole reaction mixture is a liquid and only
the object compound has precipitated as a solid in

‘process of obtaining the compound, first, therobject



(26) . . This step can be perfornmed according to

t heabove described step B-1. (Step E-5) R O group
woOonoesadsmadi on reaction This step is a step whePeT/JP2005/008311

Compound (26) and an al cohol or phenol Rl -OH (wherein

Rl is as defined above) is nﬂ’:dﬁ to react, to produce

Conpound (27) . This step ca e performed according

- ( d
et A 5 o ekl R PR, Putera RaRsEE SRhae o
o3l i 44 QIPOLATCLATL HR Lhe BLasanGe Al 2 ultabl%.e

" reduction c yst 1 n e absence of a So ven

an ¢ ApdiSobyentoraldia Ebl’(r@ngroé!ﬁd' 8] 9”&%&%‘3‘1 td?ldarﬁhe

amino group. This Step can be péerf orms accor

t haenathowe degerd bed 6+8RtB5iubSt eRKE- fhe %6%26 508 ibed

reaction This step is a step where carbon bisulfide is

Jradeade wieaed whé hwhbee CosRetDEnoht atned ak theighovero
descri bed step B-5. in the absence of a .solvent "or in

an ﬁlIrEiIIteratkMEHﬁntm@r@Ide@etC@@fﬁpdﬁdd(2b) in which R2

is methyl group anong the internedi ates of the above
descri bed Protesshermoddj sws¢eponhp berpegéotned catalyst
according to the above descri bed step B-b. The object-
corgiduditd ofs encirkidp eanvipen eiine azbetle f deartheed whole

reaction m xture aCCOI‘dI n tO.
reaction mixture is a Iiquid and only a reagent or

10 catalyst precipitates as a solid in process of
extraction and the object compound is dissolving in the
solution, the reagent or catalyst is first filtered off
by the filtering method, and the object éompound is
washed with a suitable organic or inorganic solvent,

15 and the resulting washing liquid is combined with the
mother liquid, and the resulting mixed solution is
treated just likel£he above described case where the
whole reaction mixture is a liquid to obtain the object
compound.

20 Especially when those contained in the
reaction mixture other than the object compound do not
inhibit the reaction of the subsequent step, the
reaction mixture can also be used without any treatment
- for the subsequent step without particularly isolating

25 the object compound.

For the purpose of improving the purity of
the object compound extracted by the above described

method, recrystallization method, wvarious



ordi nary process after each step of each of the above

processes is ended. For exanple, when- the whole .
woeenstiosmdm xture is a liquid, the reaction m RCOOR2005008311

optionally all owedto be cooled to roomtenperature or

i ce-cool ed, and the acid, algﬁLi, oxi di zi ng reagent,

or reduci ng agent is suitabl eutralized, and an

Orgéﬁksméebgggg%ghﬁééhbasi”Hhécgg%?gghﬁ%i%%%%EEﬂg% can be

et hyl aceta oes nof reac the ject

conpeupgnbis sd8edrnand-the layer containing the object
conpound i's separated. Next, a solvent which does not

mx with the phtai fied Layescaed geﬁéceoeofn%%dwsha
t he obj ect conpound is added, the layer containing the

obj &s1idonmpoaingut 5t pashedhe agdjbbe EayMpbusaneahn@Yplisaily
separated. In addition, if the |ayer concerned is an

or dani onpayesd by canrpetdrledatsbAomatHeMi. ngTageRt
such as anhydrous magnesi um sul fate or anhydrous

sodiemn st £ bt ezataineh tihetlobjlecéd sOnpbendotasnbeotrakes or
out by evaporating the solvent. |If the | ayer concerned

i s RAY aquetusreayerichifderndt fsaeteetthcahkyobject
desal ted, the object conpound can be obtained by ’
f r SEFRMURA R0 192 diRBdi onSPeaifheathse that obhectwhol e
reaction mxture is a liquid, and if possible, the

obj €& duhdF et B8 SREFE DD ol SLBglevaporat thgle

102)‘2%%%%?1 Ss %rttﬁecrh t&oanngthereoabé.tecmtri’glgr@k?gngbj(ég’g compound at
room temperature or under heating. The resulting mixed
solution is cooled with iced water or allowed to leave
at room temperature, and the object compound is allowed
to. recrystallize from the mixed solution.

15 ‘When the extracted object compound is a
liquid, the purity of the object compound can be
improved by various‘chromatography methods. Génerally,
weak acidié silica.gels such. as Silica Gel 60 produced
by Merck Co. (70-230 mesh or 340-400 mesh) or BW-300

20 produced by Fuji Silysia Chemical Co., Ltd. (300 mesh)
can be used. When the object compound has basic
properties, and the above described silica gels are
excessively adsorptive, propylamine coating silica gel
(200-350 mesh) by Fuji Silysia Chemical Co., Ltd. etc.,

25 can also be used. When the object compound‘has
bipolarity, or when it is required to be eluted with a
high polarity solvent such as methanol, NAM-200H or

NAM-300H produced by NAMU Research Institute can also



sol vent, reagents, etc.) under ordinary or reduced

pressure. Furthernore, when only the object conpound
woaasosposad pi t ated as a solid, or when the aboveCT/JpP2005/008311

descri bed whol e reaction mxture is a liquid and only

t he obj ect compound has precipitated as a solid in

process of obtaining the conpound, first, the

obj get caEpoUNd S hgken quf by, {4 [ herdng, -method and.. - o
b & kheoen %‘i e

t he obtai ned object “conpound 1S was SUT t

or gaphCher ~RAak [ I t i ed, t .
SR HAGLSA £y SOLUE o 1 8 L5 3 S ing

nmother liquid is treate

casehwhepg ethe cWhgbankeasthon Hoglure d |1 1
further ogfaincthg og]e?ﬁk?o%pgﬁﬁ%gjid¥fﬁgﬁﬁ%%gfgﬁ%gﬁents

onl yhacheagenbtoregatalysh €xkSbhi@etd FRJRnDr Men
t he above described whole reaction mxture is a liquid
andevapyratiaggent eblgahalyst precipitates as a solid
in process of extraction and the object conpound is

di ssol vi ng i nWhbhe Sbeuekbhnactbe pedggent compoahnal st al S
first filtered off by the filtering nethod, and the
obj tgutdnpbhadrisitmshédtihet hbaesti tabbeuadganinc ber

i norgani c solvent, and the resulting washing liquid is
conbpeeV et alspebotherilighian asthoHe r &5el pbrget
m xed solution is treated just |ike the above
destTTRRY ¢ asel vher &1 ¢ hil Wpd! enfescrreHcRixpUpESigeaat

i qui [ he obj ect
16 c%%éht§%£%%9a9u£eeor nger heating in the distillation

method.

The above is to illustrate representative
examples of the process for producing Compound (1) of
the present invention, and the material compounds and

15 the wvarious reagents in the production of the present
. invention may form a salt, hydrate or solvate, and each
of them may vary‘dépending on starting materials,
-solvents to be used, etc., and are not particularly
limited unless they do not inhibit the reaction. The
20 usable solvents may vary depending on starting
materials, reagents, etc., and needless to say, they
are not particularly limited as long as they can
dissolve the starting materials to some extent and do
not inhibit the reaction. When Compound (1) concerning
25 the present invention is obtained as a free form, it
can be converted to the state of a salt or hydrate
thereof which the above described Compound (1) may form

according to an ordinary process.



conmpound . Especially when those contained in the
reaction m xture other than the object conmpound do not
wonishioso4p he reaction of the subsequent step, PO®JIP2005/008311
reaction mxture can also be used wi thout any
treatnment for the subSequentdféep wi t hout particularly
. isolating the object conpound.” For the purpose of

i mprovi ng thegHEEiEXmggﬁ%?ﬁégpj8%ttﬂ@q§ﬁ#¥%%a“fﬁ¥gﬁ%{on is

by the above descri be recryst Zati on

et biogh i Nag | g¥sghsgmat ggr aphy ,eet heds,, %%nd Jl) it can
distillation .nethod can be suitably performed.” 'Weén

t hecoxts aeb@de8bheetec0rPOMNGsi 8ha 88LWE, d%%%rrig!eidt y
of the object conpound can typically be inproved by

rectompabnd zat j oacosrhofly +8 hheokaghustablizakison
nmet hod, a single solvent or two or nore m xtures which

Ho not react Mbrdotbe, obheLdusonpoMBEsCaloRe chsRBle,
Specifically, the object conpound is first dissolved

i N gexielyt kc oisomkt i pdbet ok vehssmahi chodatnohaleagbmer,
Wi th the object conpound at room tenperature or under
hedthepoHmne s Ut 2 L heper xedt s o] ubhbainsbteofed Gbmbound
iced water or allowed to |eave at room tenperature,

and Hhe ot tPeorpptnnvenal onweant ber porysiatl and

Lo ANANE U S914E Ofhial WS et SN R2EHEY Q0L anpie,

10 recrystallization, diastereomer salt method, enzymatic
dividing method, and various chromatography (for
.example, thin layer chromatography, column
chromatography, gas chromatography, etc.).

When the compound of the present invention is
15A used as drug, typically, suitable additive agents are
mixed with the compound of the present invention to
form preparation. ﬁowever, this does not deny the use
of the compound of.the present invention without any
treatment as a drug.

20 As the above described additive agent
generally used for drugs, excipient, binder, lubricant,
disintegrating agent, colorant, flavor, emulsifier,
surfactant, dissolution auxiliary agent, suspending
agent, isotonizing agent, buffering agent, antiseptic,

25 anti-oxidizing agent, stabilizing agent, absorpfion
improver, etc. can be mentioned, and these can also be

optionally used in a suitable combination.

Examples of the above described excipient



liquid, the purity of the object conmpound can be

i nproved by various chronmat ography nethods. CGenerally,
woeeals/1asi4gi c silica. gels such as Silica Gel 68CT/JP2005/008311

produced by Merck Co. (70-230 nmesh or 340-400 nesh) or

BW 300 produced by Fuji Silysia Chem cal Co., Ltd.

(300 nmesh) can be used. Wen Yhe obj ect conpound has

basj c erti and._the above described silica gels

s PR TR B8 P ERse e B PR nGOLOREAIG s i ca

gel - 3b0 FUjL .Sl ysi eni cal . Ltd.

o et SFEAL 8L iy 1 3 T S5t as

bi nelasity, Ofydbemihoi soneaubted ioghe ehiied Wthidscsc

hi gh polarity solvent such™as netfhano

NAM SQPH Prasuced @Ylh@@%%55§§§g§gﬂlQ§§EEH£%,Cﬁﬁgnesium '

al sobe used. The object conpoun ose purity Is

3§ Ny IQMeith st e Dbt ataedchY cighNdyEhe§enShhbepngdeks etc.
and el uting the object conpound wth a single or

mul tipl e sol viesrdmse Whé chf deh80kbseacievethobhepohiest
conpound, and evaporating the solvent. Wen the
extimecitete obylecticphpalodhds, anétiqul dcel belpsei t ytaf 1
the object conpound can be inproved al so by

di stedlllwltdssn . rtthozlr alThe, opject regapauni, cagalbein,
distilled under reduced pressure at roomtenperature

or sheddrahedtiHPFYPEPRRY Hi Bethy he¢ bhulaee hodydTheypropyl

above is to illustrate representative
10 cellulose, carboxymethylcellulose sodium,

polyvinylpyrrolidone, macrogol, etc.

Examples of the abbve described lubricant
include magnesium stearate, calcium stearate, sodium
stearyl :fumarate, talc, polyethylene glycol, colloidal

15 silica, etc.

Examples of the above described
disintegrating agent include crystal cellulose, agar,
gelétin, calcium carbonate, sodium bicarbonate,lcalcium
citrate, dextrin, pectin, low substituted

20 hydroxypropylcellulose, carboxymethyl cellulose,
carbbxymethyl cellulose calcium, croscarmellose sodium,
carboxymethyl starch, carboxymethyl starch sodium, etc.

Examples of the above described colorant
include those permitted to add to d;ugs such as iron

25 sesquioxide, yellow iron sesquioxide, carmine, caramel,
beta—-carotene, titanium oxide, talc, riboflavin sodium
phosphate, and yellow aluminum lake.

Examples of the above described flavor



exanpl es of the process for produci ng Conpound (1) of

the present invention, and the material conpounds and
woOheosvasi4ous reagents in the production of thePOTABENG/008311

invention may forma salt, hydrate or solvate, and

each of them may vary depending on starting materials,

soI vents to be used, etc., am® are not particul arly

I he hi bi.t t
et oznvc:qift I8 bbb RSP o,

g)eerré&aé |Oar o arI 5 ﬁﬁo%éaggnﬁe%%geégwéﬁ R they
d| ssol ve _the E%&Q{%lélg @t%a %{7)8 aggg ‘f%ﬁnémeﬂglgger o

‘not inhibit t action en concerni

the i esatint NYENLIRN 45 P%gbg?gtﬁ‘ filéxﬁfﬁ%f OL P41 bl

can be converted to the st Ydrate

st hareafy Wi girdite, abawe, dessihdsoSosporad. 1é&lﬁﬁyn,

form according to an ordi nary process. When Compound

(1glefcdhia piessided mment | oncissObt @t hpda@sd ae sebt, or
hydrate of Conpound (1) , it can converted to a free

f orghyafe ttile falyawe adeistré diestk- Cospound (1) according to

an ordi nary process. Moreover, various isoners (for

exanpl e, geofetamipd essonershopthead dsomerhed odassohation
i soner, stereoisoner, tautoner, etc.) obtainable for
Coﬁzp@l}rlda(ry) a@rentthetrmlemtmmtmykﬁn@amlstxeoburpmmlene

and _i sol_.at ed by using usual separation neans, for
1Oex§%§F@ , benzoic acid benzyl ester, ethanol

cholesterol, triethanolamine, sodium carbonate, sodium
citrate, Polysorbate 80, nicotinamide, etc.

| Examples of the above described suspending
agent«include, besides the above described surfactant,

15 hydrophilic polymers such as polyvinyl alcohol,

polyvinylpyrrolidone, methyl cellulose, hydroxymethyl
cellulose, hydroxyethyl cellulose, hydroxypropyl
cellulose.

Examples of the above described isotonizing

20 agent include glucose, sodium chloride, mannitol,
sorbitol, etc.

Examples of the above described buffering
agent include buffer sblution such as phosphate,
acetate, carbonate, citrate, etc.

25 Examples of the above described antiseptic
include methylparaben, propyl paraben, chlorobutanol,
benzyl alcohol, phenethyl alcohol, dehydroacetic acid,

sorbic acid, etc.



recrystallization, diastereoner salt nethod, enzymatic
di vi di ng nmet hod, and vari ous chromat ography (for

woen@nmpsa9 thin | ayer chromatography, colum PCT/JP2005/008311

chr omat ogr aphy, gas chromat ography, etc.). \Wen the
conmpound of the present invention is used as drug,
typically, suitable additive5ggents are mxed with the

conpound of the present_invention to form preparation.
However, thi %ﬁﬁé&?ﬁno%e t?RPY%eg%?C¥h%g%o%$%hnd

of .__t. resent_i.nventi on wt-h any_treatnent as .
dr G é{ tll&i Zgu} eaéaebnoﬂwv e elsl‘}:(?el bseudl ig#dol ¥ vaéé %fg e%%f%’e ner %f???/lc

used ;for Arygs.. &xcid.ent. Qinder, lubricant,

di si ntégrati ng agerit, col’orant’, flavor, enulsifier,

sur fact ant, %%l@é ¥ aé’fﬁéulf . ? Ve wriﬁ‘é@p%fﬂizing

agent, isotonl zing agent, ring agent, antiseptic,

s5anbige@t dind A MHse HRtidd1zi NG ANt aPsREPL T ON
g

10

15

20

25

i mprover, etc. can be nentione and these can al so be

optional |y usedripgleds B trakl eariduddOibedEXa58% St Dbn

t he above descri bed excipi entinclude | actose, sucrose,

gl umpseyvecorimstlaideh, t hoaenideplersldnpidtodd sdarddugs.

gel atinized starch, dextrin, crystalline cellul ose,

i ght anhydr Gxsmgillesciof ddied akalwanidasnsibed gimsparation

cal ciumsilicate, magnesi um al um nonetasilicate,

callecdirdey drade R oshds phighe 2 settab IBtanmp@sief dheyalmmenule

descri bed bi nder
agent, capsule agent, syrup agent, troche agent, and
inhalation aéent; external preparations such as
suppository, ointment, eye ointment, tapes, eye drop,
nose drop, ear drop, pap agent, lotion or an injection
agent. |

‘"The above described oral agent is prepared by
suitably combining the above described additives. The
surface of it may be coated if needed.

The above described external preparations is
prepared by suitably combining the above described
‘additives, particularly excipient, binder, flavor,
emulsifier, surfactant, dissolution auxiliary agent,
suspending agent, isotonizing agent, antiseptic, anti-
oxidizing agent, stabilizing agent or absorption
improver.

The above described injection agent prepared
by suitably combining the above described additives,

particularly emulsifier, surfactant, dissolution

auxiliary agent, suspending agent, isotonizing agent,



i ncl ude pol yvinyl alcohol, nethyl cellul ose, ethyl

cel lul ose, gum arabic, gumtragacanth, gelatin,
wehaedsl1asn49 hydr oxypr opyl met hyl cel | ul ose, hydr orgpIRY$/008311

cel lul ose, carboxynethyl cellul ose sodi um

polyvi nyl pyrrol i done, ‘macrogol, etc. Exanples of the

above described |ubricant inct @de magnesi um st ear at e,

d t al
ool SUPREFLRE" SbBust terherkih rs.aﬁtégm%%m@&?{?%d
nt_include
giyégg ce%?tggéggbgggrQISI aplhéagggc%%%icg?bonate

sodiun1bicarbﬁ§ghygﬁgggc%Hg1 F?hﬁd Q%XEE' E%%ﬁ£|

| ow substitute propylc ose, carb

Ce'iM&@ﬁ@loﬁa£Q°&¥HEth¥he°8£%8ggsga E%lﬁ endlng on

croscarnel | ose sod|un1 car boxy thy starc

sarbepy el byl ost ageh §ﬁg|H?bl@ﬁ§l¥EX@”@5e§oo%Ob rg
above described col orant inciude those permtte

add(poe te tigsl gughs asoi EQOOSﬁ?ﬂUhﬁxtﬂéa c¥8kl 8W @l agent,
sesqui oxi de, carm ne, carane bet a- car ot ene, tltanlum
oxi@ey tal 500 ihof kavefesadiyniphosphate, mgndinekhewease
al um num | ake. Exanpl es of the above descri bed

f | evoréxicd xrkel cpcepapatilen, Peppeonbfd) mgonpreCerably 1
powder, peppermnt oil, canp hol , cinnanon powder,

et o @ BPT tbee abbve desdivbeddenal &i Ebef bimes per

10 day in the case of injection agent. The above
Ydescribed values are actually administered values for
oral agent and injection agent and a wvalue actually
absorbed by a living body for external preparation.

Compound (1) of the present invention can be

15 produced, for example, by the process indicated in the
following Examples, and the effect of the compound can
be confirmed by the method indicated for the following
Tést Examples. 'However, they are illustrative and
present invention are not limited to these specific

20 examples below in any case.

Commercially available starting materials,
reagents, used in Examples and their suppliers are
shown below. When the supplier is indicated by a
publication name, it means that the compound was

25 prepared according to the reference shown.
2-Fluoro-3-methylpyridine (FLUOROCHEM)
10%Pd-on-carbon powder (50% water content article) (N.

E.CHEMCAT)



surfactant include stearyltriethanolam ne, sodi um

| auryl sulfate, lauryl am nopropionate, .lecithin,
wQhlysanyd49 nonost ear at e, sucrose fatty acid est CT/JP2005/008311

glycerin fatty acid ester, etc. Exanples of the above

descri bed diSsqution'auiniaéy agent include

pol yet hyl ene gl ycol, propyl ene-glycol, benzoic acid

benéxkaﬁtgasugkﬁaeol«w@%& %%ﬁ%!ﬁﬁ$¥ﬁ%gé¥{;ﬁ%ﬁ%ﬁ%ﬂgé)

sodi um car bonate, sodiumcitrate sor

ni coLtnapi-dRets §74Eﬁ@g@%§§€§?g%%%#%%?@3d%%%”ﬂ %Q}oride

suspendi ng agent inclu above descri

sur gactant.g. dr opBil. i c 1pobymess el _agspgl yvi nyl
al cohol , pol yvi nyl pyrrolidone, methyl cellul ose,

hydnexyorlbyb pekboh@sec Byduoxyebiiyb &alskd! @8Ryyo)
hydr oxypropyl cellul ose. . Exanples of the above
SlestNi bediusohpdtakngeagentitipel ud@agbucose, CheEiiHA1
chloride, mannitol, sorbitol, etc. Exanples of the
aboleddescieébed buf fering agent include buffer
sol uti on such as phosphate, acetate, carbonate,
ci t?atlorec3-mEnpleyrdfiinge dbddeidbscri bed
antiseptic include nethyl paraben, propyl paraben,
chl GF b Ut eherIeheneyPxhfie oadfit phanephypbuaticoHdlldrich)
de@ngq?cetic acrd, _ i
nhydrous trifluoroacetic acid (Tokyo Kasei Kogyo)
10 2-Chloro-5-methylpyridine (Aldrich)
Phosphorous oxychloride (Wako Pure Chemical
Industries)
Anhydrous trifluoromethane sulfonic acid (Tokyo Kasei
Kogyo) |
15 Nitric acid éetramethyl»ammonium (Aldrich)
2,2,2-trifluoro ethanol (Tokyo Kasei Kogyo)
2,2-difluoro ethanol (Lancaster)
2-Chloro-6-methoxy-3-nitropyridine (Tokyo Kasei Kogyo)
Concentrated ammonia solution (Kanto éhemistry)
20 N-iodosuccinimide (Lancdster)
Acetic acid (Wako Pure Chemical Industries)
Trimethylboroxin (Aldrich)
Tetrakis(triphenylphosphine)palladium(O) (Kanto
chemistry)
25
Examples

Example 1

5-Methoxy-2-( ( (4-methoxy-3-methyl-2~



sorbic acid, etc., Exanples of the above descri bed
anti oxi di zi ng agent include sulfurous acid salt,

wagoewribs9 aci d, al pha-tocopherol, etc. Exanpl eeCofir100&008311

above described stabilizing agent include those
general ly used for drugs. Exanples of the above
descri bed absorption inproveﬁs ncl ude those generally

o T i W S IS S S T
drqgk%§£f@£%gsggggﬁ,ﬁgigsule agent, syrup agent,

troc agen n ation agent; externa

prefpg£%&9§s7?uch as suppository, ointnent, eye

oi ntment, tapes, eye -drop, nose drop, ear drop, pap
agent, lotion or an injection agent . -The above
descri bed oral agent is prepared by suitably conbining

t he above described additives. 9f§e surface of it may
be coated if needed. &Fe @ﬁ escribed external
. preparations $§3353E1 eq§ y guH ably conbi ning the
above descri bed ptiyes, >arnicul arly excipient,
bi nder, flav¥EQ enfdi siﬂz;er, surfactant, dissolution
auxi | i ary agent, suspending agent, isotonizing agent,
antiseptic, antioxidizing agent, stabilizing agent or
absor ption inprover.

(la) 2—Methoxy—B—méthylpyridine

[Formula 8]

A mixture of 2-fluoro-3-methylpyridine (2.34

g, 21.1 mmol) and a 28% sodium methoxide methanol

5 solution (7.72 g, 40 mmol) was stirred for 15 minutes

10

15

under reflux. After the reaction was cbmpleted, water
was poured into the reaction mixture, and after |
neutralized, the reaction mixture was extracted with
ethyl acetate, dried over magnesium sulfate, and the
solvent was evaporated, thereby yielding the title
compound'(l.62 g, 13.1 mmol, 62%) as a .colorless
liquid.

'H NMR(400MHz, DMSO-d¢) & ppm; 2.13(3H, s), 3.86(3H, s),

6.87-6.90(1H, m), 7.49-7.55(1H, m), 7.96-8.02(1H, m).

(1b) 2—Methoxy—3-methyl—5—nitropyridine



The above described injection agent prepared by
sui tably conbi ning the above descri bed additives,

weoaondsitosdsar |y enul sifier, surfactant, dissol ut POWJIP2005/008311

auxi | i ary agent, suspendi ng agent, i sotonizing

agent, buffering agent, antiseptic, anti-oxidizing
agent, stabilization agent or:%bsorption I nprover.

Whe [ hg_t compound of the present invention as

dr B?gfﬁggﬁogige vari es dependi ng on condition or age,
and typically, 0.15 to 5000 ng (preferably 0.5 to 1500
nmg) in the case of oral agent, 0.5 to 1500 ny
(preferably 1.5 NR») in the case of externa
preparation, 0.3 db §BOO ng (preferably 1 to 500 ny)
for one tinme el VNded to 2 to 6 tinmes per day in the
case of injection agent. The above descri bed val ues
are actually adm nistered values for oral agent and

i njection agent and a val ue actually absorbed by a
living body fosnesherasbdpsepanaitoacigonpopng (i) @fliming
the present invention can be produced, ;for exanple,
by ntiteripr coesd [ hidhtht edré natibedf obl DwihaghExanples,

and the effect of the conpound can be confirned by the
me tieddh v I wiad e f OF - €heg f ol B ol mgo Testn@&xanptescooling,
However, they are illustrative and present invention

ar @btsiimed et o0 thdsy dpdeivy arekadimitdseheltoiried at
any case. Commercially .available starting materials,

5 ‘room temperature overnight. The reaction mixture was

10 'H NMR(400MHz, DMSO-ds) & ppm; 2.25(3H, s)

15

poured onto ice, neutralized with ammonia solution,
extracted with ethyl agetate, dried over magnesium
sulfate, the solvent was evaporated, thereby yielding
the title compound (1.63 g, 9.71 mmol, and 74%).
» 4.04(3H, s),
8.37-8.40(1H, m), 8.92-8.95(1H, m).

(lc) 6—Methoxy—5—methyl—3—pyridinamine

[Formula 10]

2-Methoxy-3-methyl-5-nitropyridine (1.63 g,
9.71 mmol) was dissolved in ﬁethanol (50 ml), 10% Pd-
on-carbon powder (50% water content article) (800 ng)
was added, and stirred under hydrogen atmosphere for 2
hours and 10 minutes. After the reaction was

completed, celite filtration was carried out, the



reagents, used in Exanples and their suppliers are

shown bel ow. When the supplier is indicated by a
wouahisitozd on nanme, it means that the conpound R@$/JP2005/008311

prepared according to the reference shown.

2- Fl uor o- 3- et hyl pyri di ne (FLUOROCHEM 10%P°d- on- car bon

powder (50% wat er content ar¥j cl e) (N E

ﬁ?ﬁ%ﬁ. A0 e PhBRRE LS, (PREReRY. 51 SRS e e
104 (g}qﬁg@%aﬁ/gsg | gdpgrsgrg%z}o?c aJ?%Tok%&%a%lY

Kogy@)sd N sodi um hydr oxi de solution (Wako Pure
Chem c# I ndustries) 2-Chloro-3-nethyl pyridine

( Alghr ingm)  4ldroe /drreen r X addpbi(ag ¢ oun
(Al drich) Anhsg{%us tri fﬁo?oggg‘u g gtgl gﬁ(ngpo%Kd]s?’e(m

Kogyo) L-&hlm o-15r et hykpysidigg ({Al dij chy 31-7.34 (18, m).
. Phosphor ous oxychl ori de (Wako Pure Cheni cal

I nduisd)r ines) 6 -Andwyieks oyss tnéfh{ Loz ofet hensg-sul foni ¢ aci d
(Tokyo Kasei Kogyo) Nitric acid tetranethyl amoni um

( Al ichin 2l )25 c2=d4midd uor o et hanol (Tokyo Kasei Kogyo)
2,2-difluoro ethanol (Lancaster)

2- dHemwrl6 nethoxy- 3- nitropyri di ne (Tokyo Kasei Kogyo)

H
.
Ty
Z O
MeO”~ "N~ “NO,

Anhydrous acgtic acid (20 ml) was added to 6-
methoxy-5-methyl-3-pyridineamine (1.18 g, 8.54 mmol)

10 wunder ice cooling, and stirred at 0°C for 20 minutes and
at room temperature further for 1 hour. The reaction
mixture was cooled at 0°C again, fuming nitric acid (2
ml) was dropped thereto, and the mixture was stipred at
0°C -for 1 hour and 55 minutes and at room temperature

15 further for 1 hour and 45 minutes. The reaction
mixture was poured onto ice and adjusted to pH 9 with a
5N 'sodium hydroxide solution, extracted with ethyl
acetate< and then the solvent was evaporafed, thereby
yielding the title compound (1.94 g) as a yellow solid

20 crude product.

'H NMR (400 MHz, DMSO-d¢) & ppm; 2.05(3H, s), 2.23(3H,
s), 3.91(3H, s), 7.89(1H, s), 10.10(1H, br s).

(le) 6-Methoxy-5-methyl-2-nitro-3-pyridinamine



Concentrated ammoni a sol ution (Kanto chem stry)

N-i odosucci ni m de (Lancaster) Acetic acid (Wako Pure
w@heosi10zd49 | ndustries) Trinet hyl boroxin (Al dri cRET/JP2005/008311

Tetraki s(tri phenyl phosphi ne) pal | adi un{0) (Kanto

chem stry) Exanpl es Exanple 1_5-Methoxy-2- -

(((4-nethoxy-3-nethy|-2-pyrid§ yl) methyl) sulfinyl)

- 6- bri dazo [4 5- b]pyridi neSodi um sal t
[Fo?ﬁ%?éh}gThzﬁg) 2- Met hoxy- 3- et hyl pyri di ne [ Fornmul a

8 1] Anmxture of 2-fluoro-3-nethylpyridine (2 .34 g,
21.1 mol ) and a 28% sodi um net hoxi de net hano

solution (7.72 g ,) was stirred for 15 mnutes

under reflux. Aftef] tlfe reaction was conpleted, water

was poured int jon m xture, and after
neutral i zed, thé reaction?m xture was extracted with

et hyl acetate-, dri'ed over magnesi um sul fate, and the

sol vent was evaporated, thereby yielding the title

conpound (1. 62hg ¢ridelpnotlict62%. 93sga o8l O (@SEmethoxy-5-

liquid. 1H NVR (400MHz, DMBO-d s) d ppm 2.13(3H, s )

, ngeliBH-2snitro-3-pyridinyl) acetamide was dissolved in
methanol (36 ml), 5N sodium hydroXidé solution (6 ml)
was added, and the reaction mixture was stirred for 15

5 minutes at room temperature. After water was.added to
the reaction solution, it was extracted with ethyl
acetate and dried over magnesium sulfate, and the
solvent was evaporated, thereby yielding the title
compound (1.06.g, 5.79 mmol) as a yellow solid.

10 'H NMR(400 MHz, DMSO-de) & ppm; 2.15(3H, s), 3.84(3H,

s), 7.25(2H, br s), 7.34(1H, s).
(1£) 5-Methoxy-6-methyl-3H-imidazo[4,5-b]pyridine-2-
thiol

[Formula 13]

_n—N
o

MeO” N~ N
H

6-Methoxy-5-methyl-2-nitro-3-pyridineamine
15 (5.40 g, 29.5 mmol) was dissolved in methanol (300 ml),
10% Pd-on-carbon powder (50% water content article)
(2.73 g) was added, and the reaction mixture was

stirred under hydrogen atmosphere for 5 hours and 25



6.87-6.90(IH, m), 7 .49-7 .55(1H, m), 7 .96-8 .02
(IH, m) . (Ib)

wa-20st sy - 3- met hyl - 5- ni t ropyri di ne[ For mul a 9] PCT/JP2005/008311
Concentrated sulfuric acid (5 m) and fumng nitric
acid (5 mM) were added to 2- r%é hoxy- 3- net hyl pyri di ne
(1.61 g, 13.1 mmol) under ic¥ cooling, and stirred at

h d
b e g T P e oA
neUEéQéthH Mikguégnwgéafiﬁkék 8”’c%§%r395§%uﬁﬁﬁ%e (110

et hyl acetate rired over magnesi um sal

igk%%ﬂa%%%iégaé@or§ﬁ&dst399%8béﬁyk§&gb%%Tﬁﬁaﬁﬁh%% for 65

goggﬁgrﬁgfﬁﬁﬁ4ﬁz?ﬂn@9@k gnaé§3ﬁht§oben étﬁ%géﬁer%) and the

T B- Nﬁih@%@t5w@§t@Vép8r@NédﬂlBHHkBEy[%QéﬁHEEglghe title
2- Met hoxy- 3- net hyl - 5-ni tropyri di ne , 71
mutdmp@asndli 650 ¥egl, | 28 methand] 06%018Y) as18%Pdan- so1id.
carbon powder (50% water content article) (800 ng).was
add8d NMRr(d 0§t Mirzed Dsderdshy ér pgen at asgpHer &)f,03.26 (3H,
hours and 10 m nutes. After the reaction was

corfplretedS Celi t2) £i12 r46 (b, Wwas shrri2d88ull, br s).

t hesol vent was eva orat ed, thereby yielding the title
confpsind MRy -2 0l btd Tivthouges—methvbtie oi |y

SUbSta;§(§H% egﬁ$ t fgt Eﬁg%%gl %H 1mfg;z§[o? 3H s

blpyridine

[Formula 14]

A mixture of S5-methoxy-6-methyl-3H-
imidazo[4,5-blpyridine-2-thol (971 mg, 5.0 mmol), 2-
chloromethyl—4—methoxy—B—methylpyridine hydrochloride

15 salt (1.35 g, 6.5 mmol), sodium hydroxide (822 mg) and
methanol (40 ml) was stirred overnight at room
temperature under nitrogen atmosphere. After the
reaction was completed, the solvent was evaporated by
half, ammonium chloride solution was added thereto, and

20 the reaction mixture was extracted with chloroform (300
ml), dried over magnesium sulfate, and the solvent wés

evaporated, thereby yielding the crude product, which



s), 4.62(2H, br s ) , 6 .83-6. 8 (IH m), 7 .31-7

.34 (IH, m) (1d) N (6-nethoxy-5-nethyl-2-nitro-3-
woypoisdiososh ) acetam de [Fornmul a 11] Anhydr ous aeerige2005/008311

acid (20 nl) was added to 6-

met hoxy- 5- net hyl - 3- pyri di nean%']| e (1.18 g, 8.54 mmol)

under ice cooling, and stirred at OC for 20 m nutes

an . re further for hour. Th

reg“é?% o%gﬁmx%ggggﬁgggggl &g st Sé!@:da &CR % qHivtgire of

ni t L | 2_nl) dr e hetetq, and the

e e L R R SR S P L s 06 <

ands ato rgeM t egpes atuce - rpl h 8 :

m nutes. The reac?i g’%gmoétgé?gg\é\laégpgu‘pgggéﬁt %qiaglg sé)r%d'd'

ad] gs tvemk (@ ez W ils - BN $odbHM by diogside ol ut ign,

extract ed<tvvith et hyl facetéglte,ggnd .thenqig é sss)ol’velgrftﬁv\sa:gsH’

Bvapor & 86 (3hereby yiebdsng the H'.E'S?ZHO”BQU%g (5. 9% (1w,

g ) as a yellow solid crude product. 1H NVR (400 Mz,

DVBD- d7=6gH=)) ppm 62(05( 3btr 8)) 8.2523H(3H, Sken3)9IMBH,

s), 7.89(1H, s ) , 10.10(1H, br s ) . (le)

6- Melthoxa=Me tniedday+2 24 0i & r0e Bapyy+8limathpefFer mul a 12]

The crude product (1.93 g ) of N (6-nethoxy-5-

metdfA TRk yee Bhpy ) $dl Hyhyl heetnmat el was - dinsdakvéd, Br

met hanol, (36 m) , 5N sodi um hydroxi de solution (6 nl)

wa ladedingd the reaction mixture was stirred for 15

[Formula 15]

OMe
=
N 2
: | %sv\i]
o N
MeO” ™N” "N
H
10 T S-Methoxy-2-(((4-methoxy-3-methyl-2-

pyridinyl)methyl)thio)-6-methyl-3H-imidazo[4, 5~
blpyridine (784 mg, 2.37 mmol) was dissolved in a
mixture of methanol (6 ml) and toluene.(54 ml} .
Metachloroperbeﬁzoic acid (566 mg) in a mixture

15 solution of methanol (3 ml) and toluene (3 ml) were
added thereto at -40°C under nitrogen flow, and the
reaction mixture was stirred at -20 to -40°C for 2
hours. After the reaction was completed, a sodium
bicérbonate solution was added, and the organic layer

20 was separated. The aqueous layer was extracted with
chloroform (40 ml), combined with the orgénic layer and

dried over sodium sulfate, the solvent was evaporated



m nutes at roomtenperature. After water was added to
the reaction solution, it was extracted with ethyl

wacetsans4and dried over magnesi um sul fate, andpPCigP2005/008311

sol vent was evaporated, thereby yielding the title
conpound (1.06 g , 5.79 nmmol)_as a yellow solid. 1H
NMVR (400 Mz, DMSO-d 6) d pprR®2.15(3H, s ) , 3.84

SoSb st e tiue s hpuassiattach) Yas Hiest ni o
F - hoXy- 5- -2l D LEQ-3-
Ey?§%¥%e %?%%g?g§5083¥?§§g?%9éhbg)H%gég ?sggl€@&qrﬁform
0 % P % wat
Cort o ke hdrsBl I 80 R R DR EORBO IR (54 ma,

mi Xt g @ MRS 18 0% £laundepubyde ogeayatgpsanere for 5
hours and 25m nutes. After the reaction was conpl eted,

3 he'yr eRm (1400 M, Ui i bt gpRg, 2cauhen’ bissul Hi de (3

10 pyri

15

20-

(110 M) was added, and stirred at roomtenperature

fors)65 s Bmnds B0 i a8, usder 4 7L rogengat prsphere,

and the sol vent was evaporated, thereby yielding the -
tit4d Slopoumd 5. 5L 4Hz) 286696, Q7. IpHAS,a70BGWIH, br
solid. 1H NVR(400 MHz, DMSO-d 6) d ppm 2.16(3H, s ) ,

3. 89(38 - 3 (11, 3B( 17=4aHzs), '12. 46 (IH, br s ) ,

12.88(1H, br s ) . (I?) 5- Met hoxy- 2-

( ( (d-netidigtmietdyl [ MA-pathekyydymee vy +3-t hi o)
r6-netQ¥I-3H-inidazo [4,5- Db ]gyridine o
inyl)methyl)sulfinyl)=~6-methyl-3H-imidazo[4, 5—-
blpyridine sodium salt

[Formula 16]

OMe

N O
-2 %)
MO~ N7 N N°

Na

S—Methdxy—Z—(((4—methoxy—3—metﬁyl—2—
pyridinyl)methyl)sulfinyl)—6—methyl—3H—imidazo[4,5—
b]pyridine (654 mg, 1.89 mmol) was dissolved in ethanol
(30 m1), a 1IN godium hydroxide solution (1.89 ml, 1.89
mmol) was added thereto, and the reaction mixture was
stirfed for 30 minutes at room temperature. The
residue which was obtained by evaporating the solwvent
was dissolved in ethanol, and the solvent was
evaporated.again. The obtained rééidue was suspended
in ether, the solvent was .evaporated, ether was added

again to form a suspension, the solvent was evaporated



[Formula 14] A m xture of 5-nethoxy-6-nethyl-3H m dazo

[4, 5-b] pyridine-2-thol (971 ng, 5.0 mmol), 2-
wohbwriosmd hyl - 4- met hoxy- 3- met hyl pyri di ne hydr oe@iropiod®008311

salt (1.35 g, 6.5 mml), sodium hydroxi de (822 ng)

and net hanol (40 nl) was stirred overnight at room

t enper at ure under nitrogen atﬁ%Sphere. After the

nar FReBRRYTEPRRG, Elle SRS s B R R ¢ o,

?gg%bﬁf) g’gagﬁ Ihggt@ xhyre was extract ed with chl oroform

over magnesi um sul fate, and the
sol ueniy SYAPOr G el o th g]kg%,yi | cH t cr
product , | chwa’s t hen psr)e(?,f I't at ezg’lzlgs(%{’s%e)i'd #?%9 Hros).

m xgug s (9fi, chl or of gmand 6t her t he . tit '
compound (1. 06 g, 0535 mSTgl',Q62‘%3ri\%ésl&6btJ{ailn3§<%)a{s 4 7o (1H,

| 6d in 3| 4 ,
R S T N T E T I R

, 4dp6f26kHzpbr s ) , 6.97(1H, d , J=6Hz), 7.63 (IH br
s), 8.25 (IH, d, J=6Hz) . (lh) 5-Methoxy-2-
(((4-nmet hoxy-3-nethyl -2- pyridinyl) nethyl) sulfinyl)
-6-net hyl -3Himdazo [4,5- b Jpyridine [Formul a 15]
5- Netamxye 22 (((4- net hoxy- 3- net hyl - 2- pyri di nyl)
methyl‘_rzJ thio) -6-nmethyl-3Himdazo [4,5- b Jpyridine ,
(784 fry{ 4 2MsThompt J-HRsh Yl sdobyeddinyd) methyl] sulfinyl) -6-
10 methyl-5-(2,2,2-trifluorocethoxy)-3H-imidazo[4, 5-b]
pyridine Sodium salt

[Formula 17]

OMe

7~
‘ N 2
/A\i:ET:J::sP—él::L;iﬂ
F,C” 07 ™N7 N
’ 3 ) Na

(2a) 2-Chloro-3-methylpyridine l-oxide

[Formula 18]

S

l

2

Cl
)
0]
- Into a mixture of 2-chloro-3-methylpyridine
(12.8 g, 100 mmol), urea hydrogen peroxide addition
compound ((NHz),CO-H;0,, 19.8 g, 210 mmol) and
15 dichloromethane (130 ml) was added dropwise anhydrous

trifluorocacetic acid (28.2 ml, 200 mmol) at 0°C under



m xture of nethanol (6 m) and tol uene (54 m)
Met achl or oper benzoic acid (566 ng) in a mxture

weabostiosn9 of met hanol (3 nml) and tol uene (3 mM PCWEP®O5/008311

added thereto at -40C under nitrogen flow, and the
reaction mxture was stirred at -20 to -40C for 2
hours. After the reaction was'&onpleted, a sodium

bi b dded d th |
' Ca%te(’%?%ﬁ? o o B g Cr ot B e oPas me ik Ted at
hi 0 m nb th t
dﬁg |e oSer soélﬁﬁgsu:f g%mnt%%l§5+€ég nlc%& %lnutes and
d h t he
preC|p|tate d%éggrégﬁtgggr%%ﬁ%gggépgge of cﬁpm?%PB?ﬁFture’

anda@t;tgxeoweésm %/aﬁ' dhHg hi aftgsdieﬁpgg}agﬁééﬁme (20

puno purp gray

v
g/ﬁ( %dvggds%%ﬁcélg?@%Qg?%%tgoﬂ%£§thre(§a§ stfrfad for

J=14Hm)i nutde SKIEN iy @lrocHEIAE) aci 8- 966 1k ) dwasJaQH'éai and .
, 7.83(1H 1. br s ) , 8.22 (IH d, J=6Hz) . (I
5- Ntehoniyetir (fals nettoyt Sd met by | d2chD&f<b1déﬂbiéI)1e (120
methyl) sulfinyl) -6-nethyl-3Himdazo [4, 5-
] pWJJ di mench adf tew sed shddror inuth as A6 uh- Md:&nﬁbrxzyaﬂe solution,
(( 4- met hoxy- 3-net hyl -2- pyridinyl) nmethyl) sulfinyl)

AR 3R rWEtI%zbe[e’ld Greh fayrésiwe $6bAaing, add88he
nnDI) was di ssol ved in ethanol

10 solvent was evaporated, thereby yielding the title

compound (9.00 g, 62.7 mmol, 63%) as a pale yellow
solid.
'H NMR(400MHz, DMSO-d¢) & ppm; 2.38(3H, s), 7.29-

7.37(2H, m), 8.30-8.38(1H, m).

15 "(2b) 2-chloro-5-methylpyridine-l-oxide

20

[Formula 19]

L
|
N

O

Cl

Into a mixture of é—chloro—5—methylpyridine
(27.4 g, 215 mmol), urea hydrogen peroxide addition
compound (42.5 g, 452 mmol) , dichloromethane (250 ml)
was added dropwise anhydrous trifluorcacetic acid (60.7
ml and 430 mmol) at 0°C, and the reaction mixture was
stirred at 0°C for 1 hour. Then, after sfirring for 45
minutes while elevating the reaction temperature to

room temperature, an aqueous solution (450 ml) of



(30 M), a IN sodium hydroxide solution (1.89 m, 1.89
mol ) was added thereto, and the reaction m xture was

weoerbesriesh4d or 30 minutes at room tenperature. TRET/JIP2005/008311

resi due whi ch was obt ai ned by evaporating the sol vent
was di ssolved in ethanol, and_the solvent was
evapor at ed- agai n. The obt ai néd resi due was suspended

L S
SVIRBIALES et oby 1800y 1B LLS.COmOUNK (90 M

SR I fo Sl R oy

4. iéﬁéﬁ*dfhhldkéﬁ%?ﬂan@ ?ﬁod'ﬁh ?n&_gg%%r wgsgéd(w1th

5( ( %dmtm@mgamﬁw&e ZSMIEﬁﬁcbrEM ahérezamulr%%qégngﬂed over

-6- nethyl - (2, 2 ,2-trif |uoroethoxy) Him
[4md@dﬁsuumIshlﬁhﬁﬁﬁhﬁdnﬁﬁétsifﬁéﬁ@'@aé7év£§§}ated
2-Chl oro-3-net hyl pyri di ne 1-oxide [Fornula 18] Into a

m sdherehof Pl iorp-thestiyloywdmbaend 1228. 9 ¢, 1087 mmo1,
nmmol ), urea hydrogen peroxi de addition conmpound

((NIQZS) 200 FRGEidgd. ®Igid. 210 mmol ) and di chl or onet hane

(130 m was added dropw se anhydrous
H (400MHz, DMSO-ds) & ppm; 2.24(3H, s), 7.16-

10 7.23(1H, m), 7.66(1H, d, J=8Hz), 8.35(1lH, s).

15

20

(2c) 2,6-Dichloro-3-methylpyridine

[Formula 20]

(Method 1)

2-Chloro=3-methylpyridine l-oxide (9.00 g,
62.7 mmol) and triethylaminé (10.4 ml, 75.2 mmol) were
dissolved in dichloromethane (70 ml), and a solution of
phosphorus oxychloride (7 ml, 75.3 mmdl) in
dichloromethane (40 ml) was added dropwise at 0°C.
After stirring for 3 hours while elevating reaction
temperature to room temperature, the reaction mixture
was stirred under reflux for 1 hour. After the
reaction was completed, water (30 ml) was added and the
reaction mixture was neutralized with a sodium

hydroxide solution, and after extracted with



trifluoroacetic acid (28.2 m, 200 nmol) at QOC
undernitrogen flow, and the reaction m xture was
weoerbesriesh4at OOC for 1 hour. Then, after stirri RQTARI003M8311
m nutes and el evating the reaction tenperature to room
tenperature, an aqueous solution (200 m ) of sodium
hydrosulflte (20 g ) was added and the reaction

5 t yd hl
G AT Nl DS e
d h th 120 shed wt
sodf%%:%?c%r ona?%ngg%B?F6E1étﬁggnPQF&%ée%a ydﬁﬁé&ca gel

?ﬁg‘? y.e%%%%ﬁfh el bbERnto ket 8 e‘%%%rat -
L A S b H’@W sehifopd NI ABOMER: £
53%&p3&d! . M )g)y 420) thte solid 10: TéftPre with

>-chl of 0- 5- nethylpyrldlne oxi de Fornufa

M Xt W ed 08h Po£d D= En PBb Pyi pyré dine (27.4 g, 215 rrm
o | ), urea hydrogen perOX|de addi tion conpound (42.5

g , (M&haga ), dichloronmethane (250 ml) was added
dropmnse anhydrous triflu roacetic acid (60.7 ml| and
430 nmol ) at DChlancbthensteaglhwni @i xé UL eovadestppr edg,
at OC for 1 hour. Then, after stirring for 45 m nutes
mhﬁMﬁ7@M@Wﬁiaqﬁtﬂni&thyiamﬁneeh%ér@tmle 188romal) were -
tenperature, an aqueous solution (450 m) of sodi um

Loy dHgsn ek imsliehl amneldne  6heD thk) r eandi the

dichloromethane (80 ml) solution of phosphorus
oxychloride (17.5 ml, 188 mmol) was added dropwise
at -10°C. After stirring at -10°C to 0°C for 2 hours,
stirring was conducted for 1 hour and 35 minutes while
15 elevating reaction temperature to room temperature.
After tﬁe reaction‘was completed, water (60 ml) was
added thereto and'the mixture was neutralized with a
sodium hydroxide solution, and the separated organic
layer was washed with a saturated brine'solution. The
20 aqueous layer of the reaction solution was extracted
with ethyl acetate, washed with a saturated brine
solution, the organic layer was combined and dried over
magnesium sulfate. The solvent was evaporated and
purified by siiica gel column chromatography (eluting
25 solvent: ethyl acetate/n-hexane), thereby yielding the
title compound (17.4 g) as a white solid 10:1.5 mixture
with 2,4-dichloro~5-methylpyridine.

'H NMR(400MHz, DMSO-ds) & ppm; 2.33(3H, s), 7.50(1H, d,



m xture was stirred for 15 mnutes. 0 .5N hydrochloric

acid (400 m) was added and the m xture was extracted
Wwi2003/1d30at| or onet hane (400 m) , and after washew/Jron$008311

sodi um bi carbonate solution, the mxture was dried

over magnesium sul fate and the sol vent was evapor at ed,

thereby yielding the title cﬁﬁ%ound (22.5 g , 151

mol., o739 S ig S%Li%. 1H NVMR (400MHz, DMSO-d 5)
d pgm8ﬁi.{?24é}c§§|,(?§')%f =B82)7. 23(1H, m), 7.66(1H, d
 ITBH) 5, (Br3B0HLS Sl 20) 2 ai
o Frah 31 8- BRI by PRSI EoPYHAEERIGH R hod 1 )

2- k8£ﬁa}§1' met byl pyri dine 1-oxide (9.00 g , 62.7 mmol)

andq]t riet ?I amﬁ]ne (10.4 m, 75.2 mol) were ‘di ssol ved

in dichloronethane (70 m) , and a solution of

phosphorus oxychloride (7 m, 75.3 mmol) in

di chl or onet hane _(4Q mkd, was added dropwi se at OC.

After stirring m: hours while el evating reaction

‘tenperature t g roqtgnperature, the reaction mxture
was stirred under reflux for 1 hour. After the
reacti on was conpleted, water (30 mM) was added and
the reaction mxture was neutralized with a sodium
hydr oxi de sol hparoasdtaf fenoextheabbadsulfonic acid (21.9
Wi t hdi chl oronet hane (70 ml), dried over magnesi um
sulttht el 2T Hemeb) vient deeresdpbnhved mhdtpuei bifetebyamethyl
silica gel ’

5 ammoékum nitrate (17.3 g, 127 mmol) and dichloromethane
(60 ml) at 0°C under nitrogen flow, and the reaction
mixture was stirred for 1.5 hours while elevating to
room temperature. After a 10:1.5 mixture (13.7 g) of
2,6-dichloro-3-methylpyridine and 2,4-dichloro-5-

10 methylpyridine in dichloromethane (20 ml) was added and
stirred for 30 minqtes at room temperature, the
reaction mixture was stirred under reflux for 48 hours.
The reaction mixturé was poured into a saturated sodium
bicarbonate solution, and extracted wifh

15 dichloromethane (200 ml), and after washed with water,
dried over magnesium sulfate. The residue obtained by
evaporating the solvent was triturated with heptane,
thereby yielding the title compound (6.55 g, 31.6 mmol)
as a pale brown solid.

20 'H NMR(400MHz, DMSO-dg) & ppm; 2.42(3H, s), 8.70(1H, s).

(2e) 6-Chloro-5-methyl-3-nitro-2-pyridinamine



col um chromat ography (el uting sol vent: ethyl
acet at e/ n- hexane= 3/100) , thereby yielding the title

woanpausd9 (3. 47 g ) as a white solid 10: 3 -nm XPATAP2W0H/608311

2, 4-di chl oro-3-nethyl pyridine . (Method 2 )

2- Chl oro-5-net hyl pyridine 1-qoxide (22.5 g , 157 mol)
and triethylamne (27.6 m, 1 mmol ) were di ssol ved
in g ane (160 m) -, and the dichl oronmet hane
(SOH%§§£§%$UE%En of phosphorus oxychloride (17.5 m,
188 mmol ) was added dropwi se at -10 0C . After
stirring at -10 0Cto QC for 2 hours, stirring was
conducted for NRa 35 minutes while el evati ng
reaction tenperaturg to roomtenperature. After the
reacti on was &bnpINet ellHz water (60 m) was added
thereto and the m xture was neutralized with a sodi um
hydr oxi de sol ution, and the separated organic |ayer

B was washed with a saturated brine solution. The

10

15

aqueous | ayera ahitthers eset? og- gL bBH-vageexl1agt ed
wth ethyl acetate, washed with a saturated brine

solndttimpy 1t ivkl ror gall c41 ayers50ed maobhj nedsandqgdeb8d ammonia
over magnesium sul fate. The sol vent was evaporated and
pusilivgd dgy 61 irtla gel2Tohainn, ohoionss bgn apaybdehtiéi 0g0. 4
sol vent: ethyl acetate/n-hexane) , thereby yielding

t h&tit-© @pourind - mtgpnolas( ot ke wasi st 10rdd5

m xture o .
overnight at 60°C under nitrogen atmosphere. After

stirring at room temperature for 3 hours, a precipitate
was'filtered and then washed three times wifh wéter,
thereby yielding the title compound (4.25 g, 22.7 mmol,
45%) as a yellow solid.

'H NMR (400MHz, DMSO-d¢) & ppm; 2.23(3H, s), 8.04(2H, br
s), 8.39(1H, s). 4

(2£) 5—Methyl—3—nitro—6—(2,2,2—trifluoroethoxy)—2—
pyridinamine

[Formula 23]

~NO2

2

FaC” 07 “N” “NH,

2,2,2-Trifluoroethanol (340 mg, 3.4 mmol) was
dissolved in the tetrahydrofuran (10 ml), sodium
hydride (60%) (120 mg, 3.0 mmol) was added thereto, and
the reaction mixture was stirred for 30 minutes at room

temperature under nitrogen atmosphere. A solution of



with 2,4-dichloro-5-nmethylpyridine . 1H NVR (4 OOMHz,
DMSO-d 6) d ppm 2.33(3H, s ) , 7.50(1H, d ,J=8Hz) ,

w@ 206084, d, J=8Hz) . (2d) 2, PCT/JP2005/008311
b- Di chl oro-3-nethyl -5-nitropyridine [Fornula 21] -
Anhydrous trif |uoronethanesulfonic acid (21.9 nm, 129
mol ) was dropped into a m xtute of tetranethyl

| | . vy 12 l.),.and . '
i ORT 6 RET hanbCEBH AT ST T00C HacH RECRgEn a1l product
d ct] ' ti f 1.5.h
i 0% B g e B bRt aR BOERA bap 2o and

. o Fodm CRREal e "Af PEP &£
and 5 Pl iBtete o S arRe A SR et

(Zof@i)ZM@SdﬁfQ?d Radest ;hkedqfigy 38 EB@PE%%&%Eﬁﬁg%@lution

t enper at ur e, he reaction m xture was stirre

§efdux dotrd8:b@uUisthTBEnyeagtEeRL A XhHAE A ¥R PRULEd g with
into a saturated sodi um bi carbonate sol uti on, an

exta apd@hmi b hcgisthatensb habeoh 208r ikl ovaRdmabhekium
washed with water, dried over magnesi um sul fate. The

r esiwientobt ai Treel bys edapooiatahgedihiey selrapbtavasg the
triturated with heptane, thereby yielding the title
COrfsolRNY V&5 ruriBied hyos}lasa agpal ecbwann sol i d.
1H NWVR (400MHz, DMSO-d 6) d ppm 2.42(3H, s ), 8.70
(|Qh§93atoqggghy (eluting solvent: ethyl acetate/n-

-ni tro-2-pyridi nam ne[ Fornul a 22] A

6 Chloro- 5-mel hyl - 3
LGy %ﬁi‘?%loeo? 1%8),865¥)di%l36¥%l%-w Hylthe compound (225 mg,

0.90 mmol) as a yellow solid.

'H NMR (400MHz, DMSO-ds) & ppm; 2.07(3H, s), 5.06(2H, q,

J=9Hz), 8.05(2H, br s), 8.24(lH, s).

(29g) 6—Methyl—5~(2,2,2—trifluoroethoxy)—3H—imidazo[4;5—
15 Dblpyridine-2-thiol

[Formula 24]

FoC7 07 N

5—Methyl—3—nitro—6—(2,2,2—trifluoroethoxy)—2—
pyridineamine (225 mg, 0.90 mmol) was dissolved in
methanol (10 ml), 10% Pd-on-carbon powder (50% water
content article) (110 mg) was added thereto, and the
20 reaction mixture was stirred under hydrogen atmosphere
for 2 hours and 25 minutes. After the reaction was
completed, the reaction mixture was filtered through

celite, carbon bisulfide (3 ml) was added and stirred



nitropyridine (10.41 g, 50.3 nmol) , 28% aqueous

ammoni a solution (17 m, 0.25 nol) , potassium
woanizanzade (10.4 g , 75.5 mmol) and t-butanol eaC®/aP1003/008311

was stirred overnight at 60C under nitrogen

at nosphere. After stirring at_roomtenperature for 3

hours, a precipitate was filtefed and then washed

gg;ggu%'aggztg%ggrg@ggr ‘Hq%re%éé %'aegl' 2R ot 2-5
Fi%%g%§4 ? D@gfgg ?)ﬁas %gkn %@af%& thereby

0 ( tr lgugr.oetyh
yyf%%%%ﬁﬁ% ?%o?ﬁg}e %ngguéd %Plf&gérge%@ahmo 83@@ a
D, wisi e NEO] JgWas di ssolved in the tetrahydrofuran (10
), sodium hydride (60% (120 ng, 3.0 nml) was added
3 hetehoir @UDMHY., masidn B pbu;e a9 i, §d 019,30y
m nutes at room tenperature under nltrogen atnDsphere
A sptaripn Df £4 chili pr oy 5- met Byl(18- nbkr 83 2- pyr odi Q%m @ﬁ‘: s) .
crude product (400 ng) in tetrahydrofuran (10 m)
dr ofgfed, 2-antl( 4 -Fde tleaxy + Amat Ky U2 - p@sla&ngzwﬁleahyw@mo -
tenperature for 2.5 days. Water was added to th
r esectiierhsbot ut { D2 adrdt ekf i actedthbki) eBHyhmadetaqe 5-
and after washed with a sodi um bi carbonate sol ution,
dr idP et itmgnesi um sul fate. The resi due obt ai ned by

evaporatin the
[D ormulag

OMe
i
N '
(L s
F:¢7 07 N7 TN
H
10 6-Methyl-5-(2,2,2-trifluoroethoxy) -3H-

imidazo[4,5-b]pyridine-2-thol (238 mg, 0.90 mmol) and
2—chloromethyl-4~methoxy—3—methylpyridine hydrochloride
salt (243 mg, 1.17 mmol) was dissolved in methanol (20
ml), sodium hydroxide (218 mg, 5.45 mmol) was added

15 thereto, and the mixture was stirred at room
temperature overnight. An ammonium chloride solution
was added, and the mixture was extracted with
chloroform (100 mi), and dried over magnesium sulfate.
The residue obtained by evaporating the solvent was

20 purified by silica gel column chromatography (eluting
solvent: ethyl acetate/n-hexane=1/1-4/1) to yield the

title compound (196 mg,.0.49 mmol, 54%) as a white



solvent was purified by silica gel columm
chromat ography (eluting sol vent: ethyl
waceisanssmhexane= 15/85) to yield the title coRpouaPZOS/008311
(225 ng, 0.90 mmol ) as a yellow solid. 1H NWR (4
OOMHz, DMSO-d 6) d ppm 2.07(3H, s), 5.06(2H, q ,
J=9Hz), 8.05(2H, br s ) , 8.24(1H, s ) . (2g)
G-N%g?yé-S- (2, 2 ,2-trifluoroethoxy) -3Himdazo [4,
5- pyri di ne-2-thiol [Fornula -24] ,

S MO S e 8 g o,
net4ano , - on- | (50%
coﬁ?énttzéii%FL)4(giggﬁﬁ)s8bsgéggggH?hgﬁegE%%%éam?hg6(1H’

reagt i phsig Xt uy e7nasy Sthgr ugd dr goen_ sphere
for 2 hours%and 2%@n1nut%ssgﬁﬁgegﬁégg'rggc?i%ﬁgaés

coniet exh ( t he-Meaedk pn3 mhxtuye-mas filtered through
celite, carbon bisulfide (3 ) was added and

st igryrreicdlif ) ey 1 Wﬁ'ﬂﬁﬁlﬁ—&&d@thILBOQQDZ, 2—
at nosphere for 2 .5 days, and.the solvent was then

ev dpuriEied; od tterseby- 3H-elmli dwzé e, 5+ ] gyeoapagnd (238
ng, 0.90 nmmol) as a white solid. 1H NWVR (400MHz, °
DVEGatmB)lad pim 2. 20(3H, s ) , 4.94(2H q , J=9Hz),
7.44(1H, s ), 12.6Q(1H, br s ) , 13.00 (IH br s)
(2h) 2- (((4-Methoxy-3-nethyl-2-pyridinyl) methyl)
thio) - OMe

S

=Py

N
\
FaC” ~07 N7 N
H

2-(((4-Methoxy-3-methyl-2-

pyridinyl)methyl)thio)-6-methyl-5-(2,2,2-

10 trifluoroethoxy)—3H—imidazo[4,5—b]pyridine (270 mg,
0.68 mmol) was dissolved in a mixture of methanol (2
ml) and toluene (18 ml), and a solution of
metachloroperbenzoic acid (162 mg) in é mixture of
methanol (0.5 ml) of toluene (0.5 ml) were added

15 dropwise at -40°C under nitrogen flow. After stirred at
-20°C to =40°C for 2 hours, a sodium bicarbonate
solution was added, the mixture was extracted with
chloroform (30 ml), and dried over sodium sulfate. The
solvent was evaporated, and the solid was precipitated

20 from a mixture of chloroform and n-hexane to yield the
title compound (263 mg, 0.63 mmol, 93%) as a purple

gray solid.



b-nmethyl -5- (2, 2 ,2-trifluoroethoxy) -3Himdazo [4,
5- b ]Jpyridine [Formula 25] b-Methyl-5- (2, 2
WO 2edsr1i0dd4gor oet hoxy) -3Hi m dazo [4, 5-Db]pyri di reTdAP100®008311
(238 ng, 0.90 nmol) and
2- chl or onet hyl - 4- met hoxy- 3- net hyl pyri di ne
hydrochlorlde salt (243 ny, 1787 mmol ) was di ssol ved

el gl Mg o s S 0 I B,
;sm%?92“5%”2%8‘82&@83*?”i%%h?n'%?ﬁrz "o TP e

hl 00 l.f.at
o srel e, (400582 o, uer Tag) ATBU R i o

purgfzg@lﬁy §i | icgggel col um chronmat ogr aphy (elutlng
sol vent : ethyf acet ate/ n-hexane=l/1-4/1) to yield the

SIttEJ)cozmouw-Mé%o T3v1Qe619 mpl, 54% as a

whitesolid. 1H NWVR ( DVBO-d 6) d ppm 2. 19(3H

s )pyrmﬁéjBHne‘Sth)s@lBﬁ(lﬁtb 6}meBhOT(BH,(252) 2~ 4. 99
(2H, g, J=9Hz) , 6.96(1H, d , J=6Hz), 7.72 (IH, br s

) Lt R2Widtdbtioxy J=BiHzimid420)425€b]pyridine sodium salt
((4- Met hoxy-3-nethyl -2- pyridinyl) nethyl) sulfinyl)

- 6-Equmu1ls-2702, 2, 2- trifluoroethoxy) -3Hinidazo [4,

5-b] pyridine [Formula 26 ] . 2-

(((4- Met hoxy- 3- et hyl -

OMe
=
~—N P
/A\\:Ejtj::ﬁh—g\::[;tﬂ
FsC~ 07 N~ N
3 Na
2-(((4-Methoxy-3-methyl-2-

pyridinyl)methyl)sulfinyl)-6-methyl-5-(2,2,2~

10 trifluoroethoxy)—3H—imidazo[4,5—b]pyridine (263 mg,
0.64 mmol) was suspended in ethanol (30 ml), 1N sodium
hydroxide solution. (635 ul, 0.64 mmol) was added
thereto, and the reaction mixture was étirred for 30
minutes at room temperature. After the solvent was

15 evaporated, ethanol was added and evaporation was
conducted again. Ether was added and evaporation was
conducted. This operation was repéated twice, thereby
yielding the title compound (272 mg, 0.62 mmol, 98%) as
a purple gray solid.

20 'H NMR(400MHz, DMSO-d¢) & ppm; 2.16(3H, s), 2.22(3H, s),
3.84(3H, s), 4.38(1H, d, J=13Hz), 4.78(1H, d, J=13Hz),

4.97(2H, q, J=9%Hz), 6.92(1H, d, J=6Hz), 7.61(1H, s),



pyridinyiy nmethyl) thio) -6-nethyl-5- (2,2,2- trif
| uor oet hoxy) -3Himdazo [4, 5-b] pyridine (270 ny,
wO0.266/03mb) was di ssolved in a m xture of met haaolPZo85/008311
m) and toluene (18 M), and a sol ution of
mef achl or oper benzoic acid (1 in a mxture of
nmet hanol (0.5 m) of tol ueneG%%) 5 mM) were added
dropwhgeiat g40;06uynder .nitrogen flow. -After stirred
at -20Cto -406C for hours a sodi um bi car bonat e
solution was added, the mixture was extracted with
chloroform (30-m ), and dried over sodium sul fate. The
sol neahpwas3sevaporated, and the solid was precipitated
froma mxture of chloroformand n-hexane to yield the
title conpouns-(263-Dys10083ciHBky) 2% Q%—ﬁleﬁ":%rd?éyeﬁ—
gray solid.1H NVR (400MHz, DMSO dg ppm 2 .
5 )metkzyl—zspyﬁwisymmeahylssu(tstthys ¥6r-méth 8364LH
d, J=14Hz) , 4 . 8 O(1H, d, J=14Hz) , 5. 04 (2H q
., JHOHIYZO [ 4, 5-9Bpytitlide, Sdabkin) sal? . 88 (IH, b r s
8 . 22 (IH d, J=6Hz) . (2 ) 2- (
(4- NEamoxle 2%kt hyl - 2- pyridinyl) methyl) sul finyl)
-6-nethyl-5- (2,2,2- trifluoroethoxy) -3Himdazo [4,
5-b] pyridine sodi umsalt [Formula 27] 2-
(((4-Methoxy-3-nethyl-2- pyridinyl) Odéhyl) sul finyl)
-6-nethyl -5- (2,2,2- trifluoroethgx -3H i m dazo [ 4,

5-b] pyridine (263 Min=rN_ O T |
L sy

F,HC” 07 >N N

Na

{3a) 6-(2,2-difluorocethoxy)-5-methyl-3-nitro-2-
pyridineamine

[Formula 29]
- NO2
N 3 =
HC™ "O". "N” "NH

2,2-Difluoro ethanol (418 mg, 5.1 mmol) was

10 dissolved in tetrahydrofuran (15 ml), sodium hydride
(60%) (180 mg, 4.5 mmol) was added thereto under
nitrogen atmosphere, and the reaction mixture was
stirred for 30 minutes at room temperature. A solution
of 6-chloro-5-methyl-3-nitro-2-pyridineamine (600 mg,

15 3.20 mmol) in tetrahydrofuran (15 ml) was dropped, and
the mixture was stirred at room temperature overnight.

Water was added to the reaction solution and extractedl



15

0.64 nmmol) was suspended in ethanol (30 m), IN sodium
hydr oxi de solution. (635 mM , 0.64 ItInd) was added

wohaersava49and the reaction m xture was stirredPEoIPR05/008311

mnutes at roomtenperature. After the solvent was
evapor ated, ethanol was added and evaporation was
conduct ed agai n. Ether was ad#ed and evaporati on was

Sl ot el i, due
as 81gg%g%gﬁgéa¥oiﬁkégﬁz%?ﬁng %Jg£¥%§&ﬁﬁﬁlqg Shdte.

gttt do ) R

) @rlgu§a£é5|w§th3nﬁh@ka eE%QWB'Elé %ﬁﬁ(%itpynnggﬂ%nd

Iuoroethoxy) - 2- 4- met oxy 3

sret hys s fégllfBDWﬁ]mo@ mehy! 23HLA] @@éﬁgwso@lm
pyridine Sodiumsalt [Formula 28] (3a) 6- (2, 2-dif

| uoED @IMROpA0) 0 MR e - Bs) Nt [o@mZ 2930!5! @Hneaying se-

[ Formula 29] 2,2-Difluoro ethanol (418 nmg, 5.1 |r|nDI)

was4 16 9 ( 2t sso) ved. 2B-6et0abydr af yr anoB12HM br s9di gm19 (11

hydride (60% '(180 ng, 4.5 mmaol) was added thereto
und®r- nitrogen atnosphere, and the reaction mxture

[S .
(3b) 5-(2,2-Difluoroethoxy)-6-methyl-3H-imidazo[4,5-"

10 Dblpyridine-2-thiol

[Formula 30]

N
e

FoHC 07 N ;j

6-(2,2-Difluoroethoxy)-5-methyl-3-nitro-2-
pyridineamine (685 mg, 3.07 mmol) was dissolved in
methanol (30 ml), 10% Pd-on-carbon powder (50% water

coritent article) (300 mg) was added thereto, and the

for 2 hours and 30 minutes. After the reaction was

completed, the mixture was filtered through celite,

carbon bisulfide (7 ml) was added, and the mixture was

stirred at room temperature under nitrogen atmosphere
20 for 2.5 days. Thereafter, the solvent was evaporated
to yield the title compound (700 mg, 2.85 mmol) as a
purple gray solid.

'H NMR(400MHz, DMSO-d¢) & ppm; 2.18(3H, s), 4.46-

reaction mixture was stirred under hydrogen atmosphere

’



stirred for 30 mnutes at roomtenperature. A solution

of 6-chl oro-5-nethyl -3-nitro-2-pyridi neam ne (600 ny,
wa30@/18849mol ) in tetrahydrofuran (15 m) was #coppmds/008311

and the m xture was stirred at roomtenperature

overni ght. Water was added to the reaction sol ution

and extractedwi th ethyl acet a8t]e and after washed with

ol o6 e eoPads dbraiREa’ BY evapsiaty ngena 2oL (16,
solyent, vva§2tgéggggtgg yéth n-hexane to yield the

title cohpound 1 mol, 96% as an orange

e Lk L%Q?mm%@%%?(? (R e nfR 2 p® chy1 -2~
S )pyrfﬁﬂ@*ﬂfhéth 1 thl&?bk—meth§%L3H lmldfioég,s—

uor oet hoxy) - 6- et hyl I m dazo

?o] py]rpﬁimenzethl ol [Formula 30] 6- (2,
2-Di fluoroethoxy) -5-nmethyl-3-nitro-2- pyridi neam ne
(68F ammuBa 0F1 ol ) was di ssol ved in nmethanol (30 m)

10% Pd- on- car bon powder (50% water content article)
(300 ng) was added thereto, and the reaction mxture
was stirred under hydrogen atnosphepgefor 2 hours and
30 mnutes. After the reaction was tonpleted, the
m xture was filteredthrough cel I't€, ycar bon bi sul fide
(7 mM) was added, and npxigr elwag stirred at room
tenperature unger Mo iNat nosphelle

5-(2,2-Difluoroethoxy)-6-methyl-3H-

imidazo[4,5-blpyridine-2-thol (700 mg, 2.85 mmol) and
2—chloromethyl—4—methoxy—B—methylpyridine hydrpchloride
salt (832 mg, 4.0 mmol) was dissolved in methanol (30

10 ml), sodium hydroxide (561 mg, 14.0 mmol) was added
thereto, and the mixture was étirred overnight at room
temperature under nitrogen atmosphere. An ammonium
chloride solution was added to the reacfion solution,
the mixture was extracted with ethyl acetate and

15 chlgroform (100 ml), and then dried over magnesium
sulfate. The residue obtained by evaporating the
solvent was purified by silica gel column
chromatography (NH silica gel, eluting solvent:.ethyl
acetate/n-hexane =1/1-1/0), and triturated with

20 ethanol, thereby yielding the title compound (360 mg,
0.95 mmol, 33%) as a beige solid. o

'H NMR(400MHz, DMSO-d¢) & ppm; 2.19(3H, s), 2.24(3H, s),



for 2.5 days. Thereafter, the solvent was evaporated

to yield the title conpound (700 ng, 2.85 mmol) as a
wouolie3gyay solid. 1H NVR (400MHz, DVBO-d 6) #CPPP2005/008311

2.18(3H, s ) , 4.46-4. 59 (2H, m , 6.23-6 . 54 (IH,

m , 7. 39 (1H, s ) , 12 . 51 (1H, br s ) , 12 . 92

(IH, br s ) . (30) 5- (2 2- Eﬁ £ uor oet hoxy) - 2-

RISt R ) U R P b
EJ)erlgl néigJ {5]18 %7@?%& élmt?l' Hl)’man‘068 [Abr5 b]

2- CQ|§5? th&l- oxy 3- et hyl pyri di ne
hydrochlorfde sal % ng, 4.0 mmol) was dissolved in

et hagol (39, gtb%fieggugmxgw@dq (20 helfhod A0 B -2

was added theret ture was sti

SVepptoatnat ) ﬁ@@ﬁyl?gﬁﬁfﬁhzi? @n%%Eh&UL@ﬁmyﬁldaz 4,5-
at nospher e. n ammoni um chl ori de solution was aé&

to pheyreachkon solution, the m xture was extracted
with ethyl acetate and chloroform (100 mM) , and then
dri efoowelandghesi um sul fate. The resi due obtai ned by
evaporating the solvent was purified by silica ge

col um chr omat ography (NH silica gel, eluting solvent:
-ethyl acetate/n-hexane =1/1-1/0), @@d triturated with

et hanol , thereby yi el di ng the t|tIe compound (360 ny,
>N P |
| PR o
F,HC” 0" N N
' H
5-(2,2-Difluoroethoxy) ~2- ( ( (4-methoxy-3-

methyl-2-pyridinyl)methyl)thio)-6-methyl-3H-
imidazo (4, 5-b]lpyridine (150 mg, 0.39 mmol) was

10 dissolved in a mixture of methanol (1.5 ml) and toluene
(13.5 ml) and a solution of metachloropefbenzoic acid
(94 mg) . in a mixture of methanol (0.5 ml) and toluene
(0.5 ml) were added dropwise thereto af -40°C under
nitrogen flow.

15 _ After stirred at -20°C to -40°C for 2 hours, a
sodium bicarbonate solution was added, the organic
layer was separated, and the aqueous layer was
extracted with chloreform (20 ml), and the organic
layer was combined and dried over sodium sulfate. The:

20 solvent was evaporated, and the solid was then
precipitated from a mixture of chloroform, ether and n-

hexane, thereby yielding the title compound (134 mng,



0.-95 mol, 33% as a beige solid. 1H NVR (400MHz,
DVMSQd 6) d ppm 2.19(3H, s ) , 2.24(3H, s ) ,3. 85

wO2abi5/193049, 4 . 53-4 . 64 (2H, m , 4 . 67 (2HPCE/IP2005/008311

Fr opwirss [t hers ot A0S ungleso

10

15

20

6. 26- 6. 57 (IH m , 6. 96 (1H, d, J=6Hz) , 7 . 68
(IH, br s ) , 8 24 (IH d, J=6Hz) . (3d) 5- (2,
2-Di fluoroethoxy) -2- (((4- n@@hoxy 3-net hyl - 2-

(
pyrl J sulfin th 3H i m dazo [ 4,
5- (Ld%ZPp%[Fladl Eﬁ% orful & 1%%]k bfl(lﬁ S bejf’l uor oet hoxy)
- 2-1( y 2t r| I thyI
G e ﬂ‘?h?%?yﬁ 24" BBy & BE (PFso sy, 20289 K, <)
g d| sol t 0 no (
to uene S(9)13452 aﬁ%l?%%sgrput %nﬁgm h 534@2%
meta ropey b ci 4 n @y m xt f
rret%gﬁnyo (OQ% %Ma%)at o?u%%eG ?%@ Frir{)ﬁvveré'ggglg
gmro(genJi_ggw; After
stirred at -20 OC to -400C for hours, a sodi um
bi cad)omsat @ ,90!n4ti o vest eskded. 21 he( @Lz@@ﬂh@xyay%ewﬁm 2-
separated, and the aqueous |ayer was extracted with
Cmpynﬁimnﬂ(ﬂ@hﬁgl)suﬂﬁhﬂj&i{ﬁﬁmﬁmmyléﬁﬁwlmﬁ§azo[4,5—
conbi ned and dried over sodium sul fate. The sol vent
wad levagoriatee doddngh tdeeltsol i d was t hen precipitated
froma mxture of chloroform ether and nhexane,
t hdfempulize|3dilng the title compound (134 ny, 0. 34 ol ,
86% as a pale blue solid.

jff@—ﬁe

"5-(2,2-Difluorcethoxy)-2-(((4-methoxy-3—

FHE ™

mgthyl—Z—pyridinyl)methyl)sulfinyl]—6—methyl—3H—
imidazo[4,5-blpyridine (286 mg, 0.72 mmol) was made to
suspend in ethanol. (10 ml). The mixture of a .IN sodium
hydroxide solution (720 pl, 0.72 mmol)'and ethanol (3
ml) was added, and the reaction mixture was stirred for
20 minutes at room temperature. After the solvent was
evaporated, ethanol was added and evapofation was
conducted again, ether was added and evaporation was
conducted. This operation was repeated twiée, thereby
yielding the title compound (277 mg, 0.66 mmol, 92%) as
a beige solid. |

'H NMR(400MHz, DMSO-d¢) & ppm; 2.16(3H, s), '2.21(31-1, s),

3.85(3H, s), 4.38(1H, d, J=13Hz), 4.56(2H, dt, J=4,



1H NVR (400MHz, DMSO-d 6) d ppm 2.13(3H, s ) ,
2.28(3H, s ) , 3.85(3H, s), 4.56-4.69(2H, m),

WO 20(10d049d , J=14Hz) , 4.79(1H, d , J=14Hz), ©CT/AB2065/008311

60 (IH m), 6.95(1H, d , J=6Hz), 7.88 (IH, br s ) ,
8.20 (IH, d, J=6Hz) . (3e) 5- (2, 2-Difluoroethoxy)
-2- ( ( (4-methoxy-3-nethyl-24 pyridinyl) nethyl) sulf

6 TR GBESyLA o b il o sodyy,

sal of mul a
- 3- | - 2- hdi I f
(6 gpyhertos ozmkbyl Fomgrish o), Eebuhl =il o)
nmol ) was made to suspend in ethanol .(10 m) . The
m xture of a . 1N sodi um hydroxi de solution (720 m ,

0. Bxdmwla and ethanol (3 m) was added,  and the
reaction mxture was stirred for 20 m nutes at room

3 enper Bdal eisdfides éf‘%%@é&’l@@ky%s(@Y@Pﬁé@h@gy—gt—ﬁl@@;ﬁlyl—z— '

10

15

20

was added and evaporation was conducted agai n, ether
wa g yaddictiich yhydneeviagoy et 1 Oin yas- e ondtey Bd3HFhinsdazo [ 4, 5-

operation was repeated tw ce, thereby yielding the

ti tdleoywompiownd (277 nmg, 0.66 nmmol, 92% as a beige

solid. 1H NMR (400M+z, DMsO-d 6) d ppm 2.16(3H, s ) ,
2. AE@muls )34] 3. 85(3H, s), 4.38 (IH d, J=13Hz) ,
4.56(2H, dt, J=4,15Hz), 4.78 (IH d , J=13Hz) , 6 .42
(IH, tt, J=4, 55Hz), 6 .94 (IH, d , J=6Hz), 7.60 (IH,
s), 830 (IH d, J=6Hz) . Examgyhe 4

\/lf:[,?_f SN

MeO™ "N
H

5-Methoxy-2-(( (4-methoxy-3-methyl-2-
pyridinyl)methyl)sulfinyl];6—methyl—3H—imidazo[4,5—
b]pyridine (racemate) (360 mg) was prepared into a
solution containing 3-4.5 mg of the racemate per ml of
ethanol/n-hexane =3/2 and fractionated by HPLC (column:
CHIRALPAK AD-H 2 cm¢x25 cm (Daicel Chemical~Ind., Ltd.),
Temperature: about 22°C, Mobile phase: ethanol/n-hexane
=3/2, and Flow rate: 9 ml/min, Detection wavelength:
254 nm, 15 mg-22.5 mg/5 ml injected per time).
Fractions of an optical isomer having longer retention
time and of an optical isomer having shorter retention
time were collected, respectively, and were condensed.
The title compound having shorter retention time (128
mg, 0.37 mmol) and the title compound having longer

retention time (116 mg, 0.33 mmol) were thus obtained



Optical isoners of 5-nethoxy-2-

(((4-nmet hoxy-3-nethyl-2- pyridinyl) nmethyl) sulfinyl)
wo@esanbosh - 3H- i m dazo [4,5- b ]pyridine [ For muPaT383005/008311

5- Met hoxy-2- (((4-nmethoxy-3-nethyl-2- pyridinyl)

methyl) sulfinyl] -6-nmethyl-3Himdazo [4,5- b

] pyridine (racemate) (360 ng)8%ﬁs prepared into a

solgtion.con of the racemate per m/|l

taini,ng 3-4.5
of e%h%%%??n§ﬁg%gﬁé 5§F§egggV?}§Ctionated by HPLC
: KiAD-H 2 cnf x25 i.cel Chem |
| ot L (b Bh raP i e s B B2 SE bR ifisde.

= | 4 9 /m y
o Panablec e e, Sidoo 289 Bl ailetes AL 5.2
i nject ed persfii me) . 3F6a¢k}0ng) of 4a9a138‘ﬁ" cay 'Jiﬂs'ligfr.rzg

havi ng Tonger retention tine and of optiéal i r
havi rgL shier ter setgntign ti geovRi g callgckad), 7.82(1H, br
respectlveiy, and were condensed. The'title conpouné ’
hawng shozter,ref entgen)tine (128 ng, 0.37 nmol) and
the title conmpound having | onger retention time (116
g, T B8 compyumereathng Dbhgenedascheign sohkds,
re%pectively. Titl e conpound having shorter retention
timg: NMA (NUR (M4D0 NMSO-OMBOSdpbh: d2ppm(32, 14(03H2 .2%)(3H,
2.25 (3H, s), 3.85(3H, s), 3.94(3H, s ) , 4.71 (IH d

. FPLARE)8S (8IS HB- D4 (3H, I=1442Y1 (1B, .86 (+HiHd),

'J=6Hz8) 7.82 (IH, br s? , 8.22 (I1H d, J=6Hz) .
10 4.81(1H, br 'd, J=14Hz), 6.96(1H, d, J=6Hz), 7.82(1H, br

s), 8.22(1H, d, J=6Hz).

Example 5
Optical isomers of 5-(2,2-difluorcethoxy)-2-(( (4~

15 methoxy-3-methyl-2-pyridinyl)methyl)sulfinyl)-6-methyl-
3H—imidazo[4,5—b]pyridine

[Formula 35]

OMe
0 ~
XN
\/H\/I\}—*s” \Nl
FHC™ Y07 N N
H
5= (2,2-Difluoroethoxy)-2-( ( (4-methoxy-3-

methyl—Z-pyridinyl)methyl)sulfinyl)—6—methyl—3H;
imidazo[4,5-blpyridine (racemate) (350 mg) was prepared
20 into a solution containing 5 mg of the racemate per ml
of ethanol/n-hexane =1/4 (0.1% diethylamine content)

and fractionated by HPLC(column: CHIRALPAK AD-H 2 cmx25



Titl e conpound having | onger retention tinme: 1H NWVR

(400 MHz, DVsO-d 6) d ppm 2.14(3H s ) , 2.25 (3H
werposao8ey 3H, s), 3.94(3H, s), 4.71(1H, d , J=pdHaP2005/008311

4.81(1H, br d , J=14Hz) , 6.96(1H, d , J=6Hz) ,

7.82(1H, br s ) , 8.22 (IH d , J=6Hz) . Exanple 5

Optical isoners of 5- (2, 2-cﬁ§ | uor oet hoxy) -2- (((4-

f“éf%@?@%ﬁ%{%éég%ﬁ‘[ i‘n%'.%#t%;'mi’rs%‘#e&a%'ﬁeg sout
- 2 i, s ~ 4' '3' o)
e e R RSO IR Mo 0. s
- b-aed by 1 364 5E dagacbde ) 5- Fiowygg%@@ ﬁﬁ%&@t %Qe&%ggqon

ng) was prepared 1nto a solution containing

t heyd PERSRY €n PSS hOf 26t AgNa! 4D- hexane 3 1% .
di et hyl am ne content? and f?gctionagg% ggjhgﬁgﬁope%‘%lme),

§ cottaak 1 &Gl RAE PAK He21 cnbyRsenhbPaheeh ] -
I nd. L%d.)/' Tenpﬁ%gture: about 22C, %bbfﬁggghgggfntlon

et haimpd /andiex@inen =341 €01 1Y cimet hyhanmhgeseertert yetention
Flow rate: 9 m/mn, Detection wavel ength: 254 ran, 20
ng/Himme |wewer ecéd hl ected, peespéoe)velff aehionsre toadbensed,
optical isomer having longer retention tinme and o f an
opttiheitel s omee L vy nghshbrt ke ceteatndnhéiviregweherter
coll ected, respectively, and were condensed, thereby

yi S1haTy e &g e(Edapauind® hadimmeoshoandr thet atien

time (125 nqi 0.32 mmol) and the title
10 compound ‘having longer retention time (107 mg, 0.27

mmol) as beige color solids, respectively.
Title compound having shorter retention time:
'H NMR(400MHz, DMSO-dg) & ppm; 2.14(3H, s), 2.27(3H, s),
3.85(3H, s), 4.56-4.69(2H, m), 4.68(1H, d, J=14Hz),

15 4.79(1H, d, J=14Hz), 6.28-6.60(1H, m), 6.95(1H, d,
J=6Hz), 7.84(1H, br s), 8.21(1H, d, J=6Hz).
Title compound having longer retention time:
'H NMR(400MHz, DMSO-de¢) & ppm; 2.14(3H, s), 2.27(3H, s),
3.85(3H, s), 4.56-4.69(2H, m), 4.68(1lH, d, J=14Hz),

20 4.80(1H, d, J=14Hz), 6.28-6.60(1H, m), 6.95(1H, d,

J=6Hz), 7.84(1H, br s), 8.21(1H, d, J=6Hz).

Example 6
Sodium salt of an optical isomer having shorter

25 retention time of 5-methoxy-2-(((4-methoxy-3-methyl-2-
pyridinyl)methyl)sulfinyl)-6-methyl-3H-imidazo[4, 5-

blpyridine



compound having longer retention time (107 ng, 0.27

mmol ) as beige color solids, respectively. Title
woanpausd havi ng shorter retention tinme: 1H NVRCT/JP2005/008311

(400MHz, DVMBO-d 6) 6 ppm 2.14(3H, s ) , 2.27(3H s )

, 3.85(3H, s), 4.56-4. 69(2H, m), 4.68(1H, d ,

J=14Hz) , 4.79(1H, d , J=14HA87, 6 .28-6. 60 (IH, m),

. l d J=6Hz), 7.84 (IH b ), 8.21 (IH, d
? 3 Rebra T8l com Ving onge

e conmpound havi ng | onger retention
time: 1H NVR (4 00OMHz, DMBO-d 6) d ppm 2.14(3H s ) ,
2.27(3H, s ) , 3 .85.(3H, s), 4.56-4.69(2H, m) ,
4.68(1H, d , J=14Hz) , 4.8Q(1H, dOMeJ=14Hz), 6 .28-6.
60 (IH m) , 6.95(1H, d, J 7.84(1H, br s ) ,
I

8.21(1H, d , J=6H%~ 2 610 iumsalt o f an
optical isoner haviﬁg ho S tion time o f
5- met hoxy-2- ((MePne oxg%s-nethy!-z- pyri di nyl)
methyl) sulfinyl) -6-nmethyl-3Himdazo [4, 5- b
] pyridine[Formula 36] 5-Methoxy-2- _
(((4-nethoxy-3-methyl -2- pyridinyl) methyl) sulf inyl)
- b- et hyl - 3H-5 riletazox {4251 (h4}-pythdkpe3inetheitorm of
an optical isoner having shorter retention tine (124
rmLPKKﬁﬁinﬁkﬂmekalH$Bkﬁiﬂgﬁ)Fﬁ-mehhpb¥3ﬂ2@mmﬁhzamd,a—
m xed sol ution of I'N sodi um hydroxide so[utlon (0. 36
m P lRBE HRst Jimddret famol of 2am ypwasaddiedmeheheving
and the reaction . '
shorter retention time (124 mg, 0.36 mmol) was
5 dissolved in ethanol (20 ml) and a mixed solution of 1N
sodium hydroxide solution (0.36 ml, 0.36 mmol) and
ethanol (2 ml) was added theretoc and the reaction
mixture was stirred for 30 minutes at room temperature.
The residue which was obtained by evaporating the
10 solvent was dissolved in ethanol, and the solvent was
evaporated again. Ether was added to the resulting
residue to form a suspension, ether was evaporated, and
ether was added again to form a suspension and the
solvent was evaporated, thereby yielding the title
15 compound (133 mg, 0.36 mmol) as a beige solid.
'H NMR(400MHz, DMSO-dg) & ppm; 2.16(3H, s), 2.18(3H, s),
3.85(3H, s), 3.86(3H, s), 4.36(iH, d, J=13Hz), 4.80(1H,
d, J=13Hz), 6.92(1H, d, J=6Hz), 7.52(1H, s), 8.28(1H,
d, J=6Hz).
20
Example 7

Sodium salt of an optical isomer having ‘longer



m xture was stirred for 30 m nutes at room
tenperature. The residue which was obtai ned by

wevepanad ng t he sol vent was di ssol ved i n et haroi/Jpzng008311

the sol vent was evaporated again. Ether was added to
the resulting residue to forma suspension, ether was
evapor at ed, and ether was addgﬁ again to forma

o o TR iR RO r A C LT3 T ‘0TS T YAty 12
be'ﬁfrég%%?w'é‘tb%égéi%gﬁylg% oSl daot -

4. J=13Hz) , 4.8Q(1H, d , J=13Hz), 6.92 (IH
%)S‘;%hgm% 52 (1H s ), 828 (IH d, J=6Hz) .

Exami&]gmzla?,oglv m salt of an optical isomer having

Iongerretentlon time of 5-nethoxy-2-

(((4-nmet hoxy-3-nmethyl -2- pyridinyl) nethyl) sulfinyl)

-6-net hyl -3Himdazo [4, 5- b ]py |d|ne [ Formul a 37]

5- Met hoxy- 2- (( (4- met hoxy- 3- met hyf Me_ pyridinyl)

met hyl ) sul finyl) . -b: tnyl-é ~dazo [4,5- b

]pyridine in the fo n1 \ néopt i sonmer havi ng

| onger retenthYﬁ § nmmol ) was di ssol ved

in ethanol (15 é a d aNg1xed sol ution of IN sodium

hydr oxi de solution (0.24 m, 0.24 mmol) and ethanol (2

m ) was added, and the reaction mixture was stirred

for

5—Methoxy—2—(((4—methoxy—3—methyl—2—

5 pyridinyl)methyl)sulfinyl)—6—methyl-3H—imidazo[4,5—

10

15

20

blpyridine in the form of an optical isomer having
longer retention time (83 mg, 0.24 mmol) was dissolved
in ethanol (15 ml) and a mixed solution of 1IN sodium
hydroxide solution (0.24 ml, 0.24 mmol) and ethanol (2
ml) was added, and.the reaction mixture was stirred for
30 minutes at rooﬁ temperature. The residue which was
obtained by evaporating the solvent was dissolved in
ethanol, and the solvent was evaporated again. Ether
was added to the resulting residue to form a
suspension, ether wés evaporated, and ether was added
again to form a suspension and the solvent was
evaporated, thereby yielding the title compound (88 mg,
0.24 mmol) as a beige solid.

'H NMR(400MHz, DMSO-d¢) & ppm; 2.16(3H, s), 2.18(3H, s),
3.84(3H, s), 3.85(3H, s), 4.36(1H, d, J=13Hz), 4.80(1H,
d, J=13Hz), 6.92(1H, d, J=6Hz), 7.51(1H, s), 8.28(lH,
d, J=6Hz).



30 mnutes at roomtenperature. The residue which was

obt ai ned by evaporating the solvent was dissolved in
weth@noso49 and t he sol vent was evaporat ed agai nPCEIPEN5/008311

was added to the resulting residue to forma

suspensi on, ether was evaporated, an d ether was added

again to forma suspension artP t he sol vent was

evaporated, thereby yielding the title conmpound (88

ng, 0.24 nmol) as a beige solid. 1H NVR (400VHz,

2 16(3H, s), 2.18(3H, s ) , 3.84(3H,
s), E%g%§%§H8pgrr; T a. (36(1H ’y , J:(13Hz) ,)4 80(1H( d

J=1 D l.

(iRt Geads) bk fan eptIZEC ks ombe et gaﬁf?aazeew
'SOF@EeHQYngt§HQr5§rSL?%eQLHQElEbgge%Eo§y C%

2-di fl uoroet hoxy) -

Tetioxyo 3y Byt ngi PYLpdin fi _ -
- b- msthyly 3FL|n1gazo %g 5¥Lﬁyg§§P¥h%l§FE%F%éyé Bg methyl
S>- (22 A4 o[ 06 ABXYYyridiné ((4- met hoxy- 3-

nmet hyl - 2- pyri di nyl) nethyl) sul finyl) '

- 6- b hwyh : 3HB®1 dazo [4, 5-b] pyridine in the form of

an optical isonmer having shorter retention tinme (125

ng, 0.32 mol) was dissolved in ethanol (20 nl) and a

m xed sol ution of I N sodi um hydroxi éggesol ution (0.32

m, 0.32 nmol) and ethanol (5 n1 re added, and the
reaction mxture was~ . -N ~ l ‘

>—s
N
F,HC O
2 N Na
5—(2,2—Difluoroethoxy)—2—(((4—methoxy—3—

methyl-2-pyridinyl)methyl)sulfinyl)-6-methyl-3H-
imidazo[4,5-b]pyridine in the form of an optical isomer

10 having shorter retention time (125 mg, 0.32 mmol) was
dissolved in ethanol (20 ml) and a mixed solution of 1N
sodium hydroxide solution (0.32 ml, 0.32 mmol) and
ethanol (5 ml) were added, and the reacfion mixture was
stirred for 30 minutes at room temperature. The

15 residue which was obtained by evaporating the solvent
was dissolved in ethanol, and the solvent was
evaporated again. Ether was added to the resulting
residue to form a suspénsion, and the solvent was
evaporated, thereby yielding the title compound (122

20 mg, 0.29 mmol) as a beige solid.
'H NMR(400MHz, DMSO-d¢) & ppm; 2.16(3H, s), 2.21(3H, s),

3.84(3H, s), 4.37(1H, d, J=13Hz), 4.55(2H, dt, J=4,



stirred for 30 mnutes at roomtenperature. The

resi due whi ch was obtai ned, by evaporating the sol vent
woasosdiossel ved in ethanol, and the sol vent wasPCT/JP2005/008311

‘evaporated again. Ether was added to the resulting

residue to forma suspension,_and the sol vent was

evapor at ed, thereby yielding %@e title conpound (122

ng'&SEQang?bbéﬁﬁ 96( |Id 2{§a?¥ﬁ (ﬁ: M2y 55y
1= 18R R R g d7’ 51??7@ b 4@% dﬁf t\{TGHZ)'

J=4 , 55Hz) , 6. 93 (IH d J= 6H z ) , 7 . 58 (IH s)
, 8. 28 (IH, d, J=6Hz) . Exanple 9 Sodium salt of an
optrkgahpisoper having |onger retention tinme of 5-
(2, 2- di?luoroethoxy) -2- (((4-
et Bod yum- ﬁElhybfZaQYBp@hﬁﬁﬂ)1€©h€¥|ha%ﬁhf'D@H&er
-6-nmethyl 3Himdazo [4 ,5-b] pyridine [Fornula 39] 5-
(2, recentibnotbeehoXyp-+2; 2¢0L 41metbexioky) - ((4-
nmet hyl - 2-pyridinyl) nmethyl) sulf inyl)
- 6- m@ih@*yﬁBﬁm¢dhzb—E4py5161np¥bmdthglbBuﬂﬁen@anwmohethyl—
an optical isoner having |longer retention tinme (107
my, 310 D7ieeee j4dwasb ibgsotied in ethanol (20 ml) and a
n1xed sol ution of I N sodi um hydroxi de solution (0.27
n , leeomilaot9] and ethanol (5 m) were added, and the
reaction mxture was stirred for 30 m nutes at room
tenperature. The

OMe
=
N 9
\/“\/:[ s \Nl
FoHC N0 SN N *
Na
"5-(2,2-Difluoroethoxy) -2-( ( (4-methoxy-3-

10 methyl—2—pyridinyl)methyl)sulfinyl)—6—methyl—3H—
imidazo[4,5-b]pyridine in the form of an optical isomer
having longer retention time (107 mg, 0.27 mmol) was
dissolved in ethanol (20 ml) and a mixéd solution of 1IN
sodium hydroxide solution (0.27 ml, 0.27 mmol) and

15 ethanol (5 ml) were added, and the reaction mixture was
stirred for 30 minutes at room temperature. The
residue which was obtained by evaporating the solvent
was dissolved in ethanol, and the solvent was
evaporated again. Ether was added to the resulting

20 residue to form a suspension, and the solvent was
evaporated, thereby yielding the title éompound (99 mg,

0.24 mmol) as a beige solid.



resi due whi ch was obtai ned by evaporating the sol vent

was di ssolved in ethanol, and the sol vent was
wevepavaed agai n. Ether was added to the resuPCTaB005/008311

residue to forma suspension, and the sol vent was

evaporated, thereby yielding the title conpound (99

ng 0.24 mmol ) as a beige sol9%. 1FINNR (400VHz, DVBO-d

4. slgpﬁlﬁ W?Jl?ﬁ%o g@fz SEb° 4 163‘3311?4 (3H D131, s,

R e T e i H13§‘Z&8(%H5525H33d6w9%

Ex 10, It 4, f h
() foky 3 e J‘;iaéz b By ae oty Sty o

-3H5 190 0&45%@2 y#igpn For muka NVR_
(400|\/|—|2ng|\/5 iP 1r7n§9 @HE oy !3 2§%H84? MR §tiz) -
5 4.40 (IH d, J 13%&) 4.70 (IH d , J=13Hz) , 6.59
(IH, d, J=8Hz), 6.94 (IH d7 J=6Hz) , 6 .93-7 .11
(2Hxamgle 71A6- 7.21 (2H, m), 7.84 (IH d , J=8Hz)
8.29 (IH d , J=6Hz) Exanple 11 Sodium salt of 5-
(3-Fddiomppeeloxyl) 52¢4{f1den@bhexyx3)-2— ( ( (4-methoxy-3-—
met hyl - 2-pyridinyl) methyl) sulf inyl) -3Himdazo F4,
5- e Yhagd aiea] kbl Janetdh y 1Hs NMRL i AD0NVBE - LiMBEr d [ 6) 5d
ppm. 2.14(3H, s ) , 3.83(3H, s ) , 4.41(1H, d ,
J=PImpridfiney 1H, d , J=13Hz) , 6.63(1H d ,

[Formula 40]

OMe

pe¥estee
a

10 'H NMR(400MHz, DMSO-d¢) & ppm; 2.15(3H, s), 3.84(3H, s),
4.40(1H, d, J=13Hz), 4.70(1H, d, J=13Hz), 6.59(1lH, d,
J=8Hz), 6.94(lH, d, J=6Hz), 6.93-7.11(2H, m), 7.16-

7.21(2H, m), 7.84(1H, d, J=8Hz), 8.29(1H, d, J=6Hz)

15 Example 11
Sodium salt of 5—(3—fluorophenoxy)—2—(((4—methoxy—3—
methyl-2-pyridinyl)methyl)sulfinyl)-3H-imidazo[4, 5-

blpyridine



J=8Hz), 6.86-6.94 (4H, m), 7.37(1H, q , J=8Hz) ,
7.86(1H, d , J=8Hz), 8.29 (IH d , J:GHE) Exanpl e 12

waadisuosmal t of 2- (((4-methoxy- 3-net hyl - 2- pyPCmbhymymw3n

10

15

met hyl ) sulfinyl) 5- (4-nmethoxyphenoxy) -6-

met hyl - 3Hi m dazo [4,5-b] pyridine [Formula 42] 1H NWR
(400MHz, DMBO-d 6) d ppm 2.1243H, s ) , 2.30(3H, s )

, 3:Z4(3H, _S),..3.84(3H, s ) , 4.35(1H d , J=13Hz) ,
4.73%?%?” 2 41113ry), 6.86-6.97(5H, m), 7.65(1H s )

, 8.28(1H, d , J=6Hz) Exanple 13 Sodiumsalt of 2-
(((4-nmet hoxy-3-net hyl -2-pyridinyl) methyl) sulfinyl)

5- (2-phenoxyet hgxy) -3Hi m dazo [4, O4eb] pyri di ne

[ Formul a 43] 1H NMR (400|\/Hz , e} d ppm 2 . 18
(3H, s ) , 3. SIS 4P 30-4]. 36 (2H m 4
39 (1H d , >5 (2H m , 4 .

80 (IH, d, J=13Fz) O 6N ﬁ(IH d J=8Hz ) , 6 .
92- 6 . 97 (2H, m , 6 . 98 . 03 (2H m , 7 . 27-7
.33 (2H m 7 . 71 (IH, d, J=8Hz) , 8 . 30 (IH d,
J=6Hz) . Exanple 14 Sodiumsalt of 5- (2- (4-

f I Uer optrerad Mt hdMgo-B) 6 Pphé-2.14 (34, s), 3.83(3H, s),

met hoxy- 3- met hyl - 2- pyri di nyl ) nethyl) suI finyl)

-3H M bk, (4, S=bIHpyridine(1H, d, J=13Hz), 6.63(1H, d,
J=8Hz), 6.86-6.94(4H, m), 7.37(1H, g, J=8Hz), 7.86(1H,

d, J=8Hz), 8.29(1H, d, J=6Hz)

Example 12

Sodium salt of 2—(((4;meth§xy—3—methyl—2—
pyridinyl)methyl)sulfinyl)S—(4—methoxyphenoxy)—6—
methyl-3H-imidazo[4,5-blpyridine

[Formula 427"

OMe

O 0 N
/ \ N ,’\Ij
\>_
\[::1\TIEA;I: SNy
0" >N "N
Na

'H NMR (400MHz, DMSO-ds) § ppm; 2.14(3H, s), 2.30(3H, s),
3.74(3H, s), 3.84(3H, s), 4.35(1H, d, J=13Hz), 4.74(1H,
d, J=13Hz), 6.86-6.97(5H, m), 7.65(1lH, s), 8.28(1H,’d,
J=6Hz)

Example 13

Sodium salt of 2-(((4-methoxy-3-methyl-2-



WO 28B(1s40d | J=13Hz) , 4. 44(2H, t ,

[ Formula 44] 1H NMR (400MHz, DMBQd 6

) d ppm 2 . 17
(3H, s ), 3. 04 (2H t ,J=7Hz), 3.85(3H, s )

J=THz) , 4P@8/J(’10b5/008311
d, J=18Hz) , 6.31 (IH d, J=8Hz) , 6.94(1H 1, d ,
J=6Hz), 7.10-7.17(2H, m), 7 .33-7 .39 (2H, m), 7 .68

(IH, d, J=8Hz), 8.30 (IH, d93J 6Hz) . Exanple 15
Sodj |t of 2: hyl - 2- di nyl
o Ry T A2 e Py S U B 2R ym%%a'z?;”
5-b .45] 1H NVR (400M+z, DVSO-d 6
pprr%mgg%gtgklﬁg?ﬁy? ]2 15( 3H, (s) 3.18-3.28 (I H

- H ,425 4. 40( 2H, . , 4.37(1H, d ,
T=)1§5§§I§E§£%.47%fm d, J:13HZ)O(, 6. 2r7n)(IH, d ( J=8Hz),
6.92 (IH d, J=6Hz) , 7 .17-7 .23 (IH, m), 7.28-7.34
(4H, m), 7.64(1H 1, d , J=8Hz) , 8.28(1H, d , J=6Hz)
Exanpl e 16 Sodium salt of 5- (2, 2-dif_I| uoroethoxy)

-6-ethyl -2- (((4- methoxy- 3-net hyl - 2- py™f nyl)

met hyl) sulfinyl) -3H m daz [4N S-dy L di ne[ Fornul a

46 1 1H NWR (400MHz, DVBOdg)yyd~ g U 17(3H t

J=7Hz) , 2. 17@9)\,/&0 % : , 3.84(3H, s

) 4.37(1H, d 13Hz), *4.5T-4. (2H, m), 4.76(1H, d

, J=13Hz) 6.4 tt, J=4, 55Hz), 6.93(1H, d , J=6Hz)
7.58 (IH,

H NMR (400MHz, DMSO-ds) & ppm; 2.18(3H, s), 3.85(3H, s),

4.30-4.36(2H, m), 4.39(1H, d, J=13Hz), 4.55-4.62(2H,

5 m), 4.80(1H, d, J=13Hz), 6.38(1H, d, J=8Hz), 6.92-

10

6.97(2H, m), 6.98-7.03(2H, m), 7.27-7.33(2H, m),

7.71(1H, d, J=8Hz), 8.30(1H, d, J=6Hz).

Example 14

Sodium salt of 5-(2-(4- fluorophenylgethoxy)—z—(((4—
methoxy—3—methyl—2—pyridinyl)methyl)sulfinyl)—3H—
imidazo[4,5-blpyridine

[Formula 44]

CMe

a

'H NMR(400MHz, DMSO-d¢) & ppm; 2.17(3H, s), 3.04(2H, t,



s), 8.28 (IH, d, J=6Hz) Exanple 17 Sodium salt of 5-
(2, 2-dif luoroethoxy) -2- (((4-nethoxy-3-
waorbisyo3@9 pyri di nyl ) nmethyl) sul finyl) PCT/JP2005/008311
-6-propyl -3H m dazo [4, 5-b] pyridine [Fornmula 47] 1H
NVR (400MHz, DMSO-d6) d ppm O . 90 (3H, t , J=7Hz) ,
1. 59 (2H sex, J=7Hz ) , 22417 (3H s ) , 2 : 57
H__ J= 3. ( )
‘HI%Hf zlegzc’E%EH(zr?l)'olt‘1 :3?4&?1 }—é]) 131*14Z 7464(41 (3H.q t,

g ; (] \ %[1 93 (1H,

“}%—%&; 1778 fges HQ‘QB)H §5-33d1 HY g T=8g 14z

EX@H@J; ?H}%B §°d¢rlll§‘k§ﬁr L n&p)v &<7<<§Het995' 4 BN 2y

pyrldlny met h
(5 megh Hi 5 ridine
[Fo?en%%ngi(%sfd 1H&N%ﬂ|52(§4 g"oﬁﬁz?f{&/%ogméf*%m 1. 07(3H,
g , J=8Hz) , 2.18(3H, s), 2.60-2.83(2H m), 3.8 Db
(6H, s ) , 4.33(1H, d , J=13Hz) 4.76(1H d , J=13Hz) ,
6. 96tihlel 15J=6Hz) , 7.54(1Hs), 8. 32(1H d J=6Hz)
Exanpl e 19 Sodium salt of 5- (2-butynyloxy) -2-
(((Sbdiatmesek3-ofre2-hyl ¢ 2-pythdk pyB-hetByYP) sul finyl)
-6-nmethyl -3H ,, imdazo [4, 5-b] pyridine [Formula
49Kwridinyl)methyl)sulfinyl)—S—(2—phenylpropoxy)-3H—
imidazo[4,5-b]pyridine

[Formula 45]

Me

@ ms-di

10 'H NMR(400MHz, DMSO-dg) & ppm; 1.30(3H, d, J=7Hz),
2.15(3H, s), 3.18-3.28(1H, m), 3.38(3H, s), 4.25-
4.40(2H,. m), 4.37(1H, d, J=13Hz), 4.75(iH, d, J=13Hz),
6.27(1H, d, J=8Hz), 6.92(1H, d, J=6Hz), 7.17-7.23(1H,
m), 7.28-7.34(4H, m), 7.64(1H, d, J=8Hz), 8.28(1H, d,

15 J=6Hz).

Example 16
Sodium salt of 5-(2,2-difluoroethoxy)-6-ethyl—-2-( ( (4-
methoxy-3-methyl-2-pyridinyl)methyl) sulfinyl)-3H-

20 imidazo[4,5-b]pyridine



1H NMR (400MHz, DMBO-d 6)dppm 1.03(3H, t , J=2Hz)
2.17(3H, s), 2.19(3H, s ) , 3.85(3H, s ) , 4.36(1H d

WO 20051848 , 4.80 (IH, d , J=13Hz) , 4.93 (2H, PqT/Jonos/oossn

J=2Hz) ,6 . 93 (1H, d, J=6Hz) , 7 . 55 (1H, s ) , 8
29 (1H d, J=6Hz ) . Exanmplg. 2 0 2-

[ [ (4- Met hoxy-3- et hyl - 2- pyri yl) nmethyl] sul finyl]

- b- [ﬁgrﬁgmgy@g oxy) -3Himdazo [4, 5-b] pyridine
sodi um sal t NVR(400MHz, DVMSO-d 6) d ppm | .-76(3H,
t J=2Hz) , 2 16(3H, s), 2.52-2.62(2H, m), 3.84(3H,

s ) 4.28(2H, t , J=7Hz), 4.38(1H, e J=13Hz) , 4.75

(IH J=13Hz) , 6.32(IH d, J=8Hz), 6 .93 (IH d

, J 1H, d , J=6Hz)
- et hyl -

] d )
=6Hz) , 7.67 (IH,
. Exanple 21 5-Ethoxy- 2} \[‘ (4>_r:r§t hg .
yrldinyl) net N- 6- Mét h
y ) et il S

pyr | ) N -3H i m dazo

[4,5- b ]pyridifie I um sal ®a1H NVR (400MHz, DMSO- ds

) dppm 1 . 34 (3H, t , J=7Hz) , 2 . 16 (3H, s ) , 2

. 17 (3H, s ), 3. 85(3H s ), 4. 31 (2H q,

J=7Hz) , 4 . 37 (IH, d, J=13Hz) , 4 . 78 (IH, d ,

J=1% H&I)M ,sioon@w (IDMSQJI-ds)JﬁGPEI)I 1717 (88, (kH, Js7Hz) ,
3 (JH Exanpl e 22 5. | sopr opoxy- 2-

&iﬁmyibrﬁ%{ (28, %erﬁ?%?}) freBRyBH, sab £ i AyBY (1H,
_(ﬁ/ﬁrret Wyl - H-| m ;'_a o] [6le %’mmipyrl di ?gﬂsogi ?{Tnﬁls_-g;ié)lH
@@rﬂ %) a=4, 55"1?2(3"' §3l1m, 3a; B3 § Levua

5 s), 8.28(1H, d, J=6Hz)

10

15

Example 17

Sodium salt of 5—(2,2—difluoroethoxy)—2—(((4—methoxy—3—
methyl-2-pyridinyl)methyl)sulfinyl)-6-propyl-3H-
imidazo[4,5—b]pyridine

[Formula 47]

OMe
O =

O 20
2 N

'H NMR (400MHz, DMSO-dg) & ppm; 0.90(3H, t, J=7Hz),
1.59(2H, sex, J=THz), 2.17(3H, s), 2.57(2H, t, J=7Hz),
3.84(3H, s), 4.37(1H, d, J=13Hz), 4.55(2H, dt, J=4,
15Hz), 4.76(1H, d, J=13Hz), 6.40(1H, tt, J=4, 55Hz),

6.93(1H, d, J=6Hz), 7.56(1H, s), 8.29(1H, d, J=6Hz).



J=13Hz ) , 4 . 77 (IH d, J=13Hz) , 5 . 27 (IH, hept,
J=6Hz ) , 6 . 92 (1H, d, J=6Hz) , 7 . 49 (1H, s ) , 8
WO 206/103H9 d , J=6Hz ) . Exanple 23 5- PCT/JP2005/008311

(Cycl opropyl net hoxy) -2- [[(4-nmethoxy-3-nethyl -
pyridinyl) methyl] sulfinyl] glnethyl 3i--imdazo [4,
5 b ]pyridine sodium salt 1HRVR 400MHz, DvsO-d 6) d

36 (2H, m), 0.51- 0.56(2H, 1,241,
%“P?é 3816(3(H s ;n) 2.20( 3H, s)( 3. ST(g%H s) |

,“ﬁg&i%'ﬁ'&s“ LR “33%%19&@%%%%1%4580 e

8. 2 i o ]
[[(‘%ﬁeﬂ?hg%’% %‘EQH?)-L _?@ggkt?dl%ﬁy BN ). 1,2

- 3HihdHE3804 41 pklgyﬁbdlne sodlun1salt 1H NNR
(400MHz, DWMSO-d 6§ d ppm 1,81(3H, t , J=2Hz) ,

2. 1pK3thudy, 48]83(3H, s ) , 4.36(1H, d , J=13Hz) ,
4.76(1H, d , J=13Hz), 4.85-4.90 (2H, m), 6.34 (IH d
, J=8Hz) , 6.93(1H, d , J=6Hz), 7.69(1H, d , J=8Hz) ,
8.28(1H, d , J=6Hz) . Exanpl e,25 @ué ‘

[ (4- Met hoxy- 3-net hyl - 2-pyridi nyl )l methyl] sul finyl]

-5- et hoxy- 6- net Nm dazo 41 5-b] pyridine
sodium salt 1H NMVR {( 40[DMS 6)d ppm 1.36(3H, t
J=7Hz) ,2 . 1uméo sN) , 2. M8 (3H s ), 3. 86

(3H, s ) , 4. 10 (2H gNa J=7Hz) , 4 . 3 7 (IH, d ,
J=13Hz) ', 4 . 7 8 ( IH d, J=13Hz ) ,

5 'H NMR(400MHz, DMSO-dg)Sppm; 1.07(3H, t, J=8Hz),
2.18(3H, s), 2.60-2.83(2H, m), 3.86(6H, s), 4.33(1H, d,
J=13Hz), 4.76(1H, &, J=13Hz), 6.96(1H, d, J=6Hz),
7.54(1H,s), 8.32(1H, d, J=6Hz).

10 Example 19
Sodium salt of 5—(2—butynyloxy)—2—(((4—methoxy—3¥
methyl—Z-pyridinyl)methyl)sulfinyl)—6-methyl—3H— ;
imidazo[4,5-b]pyridine -

[Formula 49]

OMe

. N O o~

N0 SN TN
/xff/A\ Na

'H NMR(400MHz, DMSO-dg)8ppm; 1.03(3H, t, J=2Hz),
15 2.17(3H, s), 2.19(3H, s), 3.85(3H, s), 4.36(1H, d,

J=13Hz), 4.80(1H, d, J=13Hz), 4.93(2H, q, J=2Hz),



6. 91 (1H d, J=6Hz) , 7. 53 (IH s), 8. 27
(1H, d , J=6Hz ) . Exanple 2 6 2-

WO R0 OoXy - 3- met hyl - 2- pyri di nyl ) nethyl] suP€ragiopsoo83i1

-6- methyl-5- (2-fluoroethoxy) -3Himdazo [4, 5-b]
pyri di ne sodiumsalt 1H NVR (400MHz, DMBO d6) d ppm' 2
1b (3H, s ), 2. 20 (3H 99 , 3.84(3H s),4

SR E = ! T RO T W

(1H, d , J=13Hz) , 4 . 82-4 . 86.( 1H, n),6.93
(IH, d, J=5Hz) , 7 . 56 (1H, s ) , 8 . 29 (1H d ,

gl e 27 2-
[[%?ébg%hoxy 3-nethyl -2-pyridinyl) nmethyl] sulfinyl]

S TR (SRt ppota iy 11 2 4028l Puchy L XELBLRG) 1 s

52 i(gzg?e)ntyrﬂyﬂéxsy 84:?}?£%ﬁhd§%[4 @~ﬂ%§|‘f&d§né sgﬁ%ym salt

(3H
4.37 (IH, d, J=13Hz) , 4.80 (IH d , J=13Hz), 6 .93
(IH, d, J=6Hz) , 7.52 (IH, S), 8. dIH d, J:bkt)
Exanpl e 28 5-1sobut oxy- 2 [[(4 metjhoxy- 3- met hyl -

pyridinyl) methyl] sul | -3f _-imdazo

[4,5- b ]pyridine sod "1H (400MHz, DMSO-d

6)d ppm 1. 01T .ON 2 12(1H, m), 2.1

b(3Hs) 2.19(3 s)Na3853Hs),4o4(2Hd

, J=THz); 4. 37(1H d, J= 13Hz) , 4.81(1H, d ,

.1H NMR (400MHz, DMSO-dg) & ppm; 1.76(3H, t, J=2Hz),
2.16(3H, s), 2.52-2.62(2H, m), 3.84(3H, s), 4.28(2H, t,

J=7Hz), 4.38(1H, d, J=13Hz), 4.75(1H, d, J=13Hz),

- 6.32(1H, d, J=8Hz), 6.93(1lH, d, J=6Hz), 7.67(1H, d,

10 J=8Hz), 8.28(1lH, d, J=6Hz).

15

Example 21
5—Ethoxy—2—[[(4—methoxy—3-methyl—2—
pyridinyl)methyl]sulfinyl]-6-methyl-3H-imidazo[4, 5~

blpyridine sodium salt
OMe

o5

/\O

'H NMR(400MHz, DMSO-dg) & ppm; 1.34(3H, t, J=7Hz),
2.16(3H, s), 2.17(3H, s), 3.85(3H, s), 4.31(2H, q,

J=7Hz), 4.37(1H, d, J=13Hz), 4.78(1H, d, J=13Hz),



J=13Hz), 6.93 (IH, d , J=5Hz) , 7.52 (IH d , J=lIHz),
8.29 (IH d , J=b5Hz) . Exanple 29 5- (Cycl ohexyl oxy)

W0 26005[10§049 net hoxy- 3- met hyl - 2- pyri di nyl ) net hyPCT/JP2005/008311
sul finyl] -6-nethyl- 3ff-|n1dazo [4,5- b ] pyridine
sodi um sal t 1H NVR (400MHz, DVMSO-d 6)d ppm 1 .29-1. 59

6H m), 1.70- 1.79(2H, m),°% .91-2 .00 (2H nn)

é(%gkﬁﬁ )d SE 1%%%3H'7d52é1§65$2 g 3%jﬁ%§ )5—iz

5 04-5.12 (IH m), 6.93(1H, d , J= bHz) , 7. 53(1H d
, J= IFE) 8 29 (IH, d, J=6Hz) . Preparation Exanple 1
6- Meg %ltro-Zprridineanine [ Formula 50] A
solut of chl or o- 6- met hoxy-3- nitropyridine (25.3
g apd 0 ted us_anmoni a

B0 T R e R e P 22 (200 ) was
§tIﬁyﬁiafﬁyfﬂﬁéfﬁylﬁsﬁ@ﬁ&ﬁyﬁmdeléeEh?yL@ﬁ~l£E8azo[é,5-
reaction mxture was cooled to roomitenperature an

t hew sy 4 1480 Webdiwat a1t The resulted precipitate was
collected by filtration to yield the title conpound
(16.8 g , 99.2 mol, 74.0@@ as a yellow solid.1H NWVR
(400 MHz, DMBSO-d 6)dppn1 3. 90(3H, o8e) 6.1 b (IH d
J=9Hz), 8.16 (2H, br s , 8. 26(1 :

Prepar ati on Exanpkfl%i]:
N\
% N

'H NMR(400MHz, DMSO-dg) & ppm; 1.29(6H, d, J=6Hz),

2.13(3H, s), 2.15(3H, s), 3.83(3H, s), 4.35(1H, d,
J=13Hz), 4.77(1H, d, J=13Hz), 5.27(1lH, hept, J=6Hz),

10 ©6.92(1H, 4, J=6Hz), 7.49(1H, s), 8.28(1H, d, J=6Hz).

Example 23
5—(Cyclopropylmethoxy)—Z—[[(4—methoxy—3—methyl—2—
pyridinyl)methyllsulfinyl]-6-methyl-3H-imidazo[4, 5-

15 blpyridine sodium salt

OMe

N P
e, £ L)

'"H NMR(400MHz, DMSO-de) & ppm; 0.32~0.36(2H, m), 0.51-
0.56(2H, m), 1.24-1.34(1H, m), 2.16(3H, s), 2.20(3H,

s), 3.84(3H, s), 4.12(2H, d, J=7Hz), 4.38(1H, d,



wO2dos@osp49 86.4 mmol ) and N-iodosucci ni m de (29CR/JB005/008311

5-10do- b-nethoxy-3-nitro-2-pyridi neam ne [ Formul a 51]
A suspensi on of 6-nethoxy-3-nitro-2- pyridi neam ne

130 mmol ) in acetic acid (280 m) was stirred at room
tenperature for 21 hours and 30 m nutes. The reaction
m xture was concentrated and ¥the residue was di ssol ved

in et ceja d Q .5N.sadium_hydroxi-de. The ethyl
ace a?%hfgye%'§g§?aas%édgﬁﬂ§ﬁzé'sgrﬁgéﬁgd Qodﬁg Z)
bi car e.sol ytihgn,and ;a satyrated brine sol ution,
dri2d§ggg%'%ﬁhygf%gélgbdFUnﬁghﬁnge, and concentr at ed.
The resi due was suspended in hexane, and a resulted
precipitate was filtered and washed w th hexane,

t herehyoyd epgling the title conpound (25.2 g, 85.5
mol, 98.9% as a yellow solid. 1H NWVR (4 O0OMHz,

DVEO b -6 l&kﬁﬂ4§fk[%4)met§o§9£%thepﬁy§—é—'

10

15

8.54(1H, s ) .. Preparation Exanple

6- etk ok e tyy + Bswl £1:9y 21 PyKi dhongasd nef Fopnpl,a:82ne
] A mxture of 5-iodo-6-nethoxy-3-nitro-2
pyrdatiineamngaiet (1.03 g , 3.49 mmol) , trimethyl boroxin
(456 ng, 3.63 mml), cesiumcarbonate (3.56 g , 10.9
mol ), tetrakis (triphenyl phosphine) palladiunmO (412
nmg, 0.357 mmol) and N, N-di nethyl formam de (10 m ) was

OMe

N & |
K,

X
>

a

'H NMR (400MHz, DMSO-ds) & ppm; 1.81(3H, t, J=2Hz),

2.15(3H, S), 3.83(3H, s), 4.36(1H, d, J=13Hz), 4.76(1H,

d, J=13Hz), 4.85-4.90(2H, m), 6.34(1H, d, J=8Hz),
6.93(1H, d, J=6Hz), 7.69(1H, d, J=8Hz), 8.28(1lH, d,

J=06Hz) .

Example 25

2—[[(4-Methoxy—3—methyl—Z—pyridinyl)methyl]sulfinyl]-5—

methoxy-6-methyl-3H-imidazo[4, 5-b]pyridine sodium salt

o
NN QY
MeO” "N~ N N

Na

'H NMR(400MHz, DMSO-d¢)d ppm; 1.36(3H, t, J=THz),



stirred at 90C under nitrogen atnosphere. After 2

hours and 30 m nutes, trinethylboroxin (500 mM , 3.58
wonuisjloses added, and the reaction m xture wasPEuIPives008311

stirred under the sane conditions for 5 hours and 30

m nutes. The reaction m xture was cooled to room

tenperature and then diluted%%erethyl acetate and

wat er . -, asol ybl e ;s nce was, fj ed of f, t

or ggh}g(ﬁgfle%%f 2t'#keéstf%i "t rsz;t’e%' sé &légg'hesd 3 4(1%2@% t%r
a sgL 10 I um chlori sql utd dried r
anhgd?ggg’sgd?zgggdlggtg{aéﬁ%?érgd%gwgﬂkon eﬁ?ﬂgﬁgaf
Thegr gsi dye was spykifie bl iGa gel I _

chr onat (()gr aphy (Tsi izgé gel% (}g’gﬁ,' %ﬁ&tf@g}y'so’véjnt@z) y
hept ane, heptane/ethyl acetate = 90/10) to yield the
title conpound (350 ng, 1..91 mmol, 54.8% as a yell ow

50l Edamdte NVR (400MHz, DMVBO-d 6)dppm 2.03(3H, s ) ,
3.93(3H, s ) , 8.02(2H, br s ) , 8 11(1H, s ) .Test

Exaﬁﬁ[E(4—MéﬁhbbyFeFmeeﬁﬁeGESpQBi@a&Fﬂb&e@ﬂyi]sulfin 1]1-6-
secretion in rats> Seven-week-old nmale SD rats fasteg

fr onetiel day (PefbuerexpbokppABE-wal dausdd. 5Hhe phatisiine
were subjected to celiotomy along the nmedian Iine
undepdiwnhealtinest hesi a, and the pylorus was |igated.

Test conpounds were di ssolved or suspended in 0.5%

nmet hyl cel | ul ose sol ution (solvent) and prepared the

'H NMR (400MHz, DMSO-dg¢) & ppm; 2.16(3H, s), 2.20(3H, s),
10 3.84(3H, s), 4.37(1H, d, J=13Hz), 4n46-4;50(1H, m),
| 4.54-4.58(1H, m), 4.70-4.74(1H, m), 4.79(1H, d,
J=13Hz), 4.82-4.86(1H, m), 6.93(1H, d, J=5Hz), 7.56(1H,

s), 8.29(1H, d, J=5Hz).

15 Example 27
2-[[(4-Methoxry-3-methyl-2-pyridinyl)methyl]sulfinyl]-6-

methyl—S—propoxy—BH;imidazo[4,5—b]pyridine sodium salt

OMe

N O Y
L)
\\//\O \N Na N



concentration of 5 ng/m .. H stam ne was dissolved in

brine (solvent) and prepared the concentration of 10
wauHes103049 0. 5% et hyl - cel | ul ose sol ution or- t eer/JrP2005/008311

conpound solution (10 ng/kg) in a volune of 0.2 ml per

| OOy body wei ght was injecte? hnto t he duodenum at the

time of ligation, and then hi-3t-ani ne sol uti on (20

Mo/ k@ hMAY & 0 er - dy. wej wa

admi i St ered Su '::Tﬁl%l\g%%o% I{/gl.pp%ﬁer%& e-a dotrfen}_g\ﬁiz)' 1.71-

sutyuredoffi ghf heugg afitegyth kil st.rat i-on, of

solvent(or teét conpéuna,ggétgﬁggqggér% chd%éﬁgH’ sl

st oppeh(3@s £ sobaygd) f on Bheigeagur 6ogAL ,9f 4he valumy
of gastric juice. After the volumé of gastfic juice’ '

wasy<e3iez )1 nedos e, agj dssensent nabbenuyas, measyred g,
using 0.25 m of gastric juice by titration agai nst
P. 0#=6rd Y1l NaOH solution to pH 7.0. The acid out put
was cal cul ated as (volunme of gastric juice) x (acid
concentration) . The inhibition rate (% was
cal cul ated according to the fornmula shown bel ow. The
redifamele %hown in Table 1 . The nunber of animals
of each experinental group is four.lnhibition rate
(%=HEPBUYxRB)27 (A (M -mefehek yud puethnl sat vent

ered group B :_ acid output in test conpound

adm ni st, { 2
adlﬂyrﬁlélé‘rye]d TESUE- ekt eyl | - rese tiEvbnpieinidazo [4, 5-
10 blpyridine sodium salt

OMe
: \)
;iljiﬂig>“3 SN
W/\ NNa
"H NMR (400MHz, DMSO-ds)8 ppm; 1.01(6H, d, J=THz), 2.01-
2.12(1H, m), 2.16(3H, s), 2.19(3H, s), 3.85(3H, s),
4.04(2H, d, J=7Hz), 4.37(1H, d, J=13Hz), 4.81(1H, d,

J=13Hz), 6.93(1H, d, J=5Hz), 7.52(lH, d, J=1Hz),

15 8.29(1H, d, J=5Hz).

Example 29
5- (Cyclohexyloxy)-2-[[ (4~-methoxy-3-methyl-2-
pyridinyl)methyl]lsulfinyl]-6-methyl-3H-imidazo[4, 5-

20 blpyridine sodium salt



<Measurenent of cytochrome P450 (CYP) gene induction
i n human cryopreserved hepat ocyt es> Human

wonrysposser ved hepat ocyt es purchased from | n VPCTGP2005/008311

Technol ogy were quickly thawed at 37 0C . After
ice-cold Wlliams E (WE) nedium suppl enmented with 10%
FCS, penicillin (100U n.), stPéptonycin (1 COng/nL) and
glutam ne (2mV) (VE nediun) was gradual |y added to
hepat ocytes, the cells were centrifuged at 500 rpm for
5mn at 4C. The supernatant was renoved and the cells
were resuspended in VE mediumto oiMén 5 x 105
cells/nmL. The cells _were plat e& i col | agen- coat ed
48-wel | plates X N)%il, mP) #nd cultured at 37
0C and 5% CC2 | about 24 KrS was repl aced
W th Hepato-STI NV (t@adéhark}a BD Bi osci ences)
suppl enented with EG- penicillin (I1OOU nm.) ,
streptomycin (I OO/ L) and gl utam ne (2mMV) (HS
medi unm) and the cells were cultured for about 24hr. At
about 48 hr of culture after seeding, the cells were
t r St SMRGIAVIIMHTe DMSO-chipoppes andobinaphsaf | ayone . 70-
(b-NF, positive control for human CYPI Al and CYP1lA2,
S| GvA)® piteparled TbyP MR n@l{ 2 froy, abolT (38, hs) , MediLomsH, d,
was changed daily. The final concentration of b-NF was
setd 13120 M85 WH, conpoind® (Weér eddi $sbBNed, i 4.81 (1H, d,
di me h3y| sul f oxi de - (DVSO, Wako)

J=13Hz), 5.04-5.12(1H, m), "6.93(1H, d, J=6Hz), 7.53(1H,

5 d, J=1Hz), 8.29(1H, d, J=6Hz).

10

15

Preparation Example 1
‘6-Methoxy-3-nitro-2-pyridineamine

[Formula 50]

A solution of 2-chloro-6-methoxy-3-
nitropyridine (25.3 g, 0.134 mol) and a concentrated
aqueous ammonia solution (70 ml) in N,N-
dimethylformamide (200 ml) was stirred at 70°C for 4
hours and 15 minutes. The reaction mixture was cooled
to room temperature and then diluted with water. The
resulted precipitate was collected by filtration to
yield the title compound (16.8 g, 99.2 mmol, 74.0%) as

a yellow solid.



resulting in a final vehicle concentration of 0.1%
(v/v) . To the control cells, HS nedium contai ni ng

w0 200%1DMBO was added. After 48-hr exposure, cePCEJInEN®008311
washed once using PBS, and total RNA was purified
usi ng Q agen RNeasy M ni Kit (Q agen) according to the
manuf acturer's instruction. ?ified total RNA was

For P SRR PETEC MG ol R Léﬁggﬁfr’%’%”-h%‘?ﬁ%@ a,
RovErEE e Aok (1% ort heRbent 2 AbBY 1 80 B 4gLtemn) at

25 0C for 1Omn followed by 60-mn reaction at 48 0C ,
and then the enzyne was inactivated at 95 0OC for 5nmin

in E;‘&%J%@j 700. The resulting cDNA was
subj ecte togﬁ)%@gé;ne?chai n reaction (PCR) in

Bls- EAUSNCe, ' i Bi osyst ens)
E}.A\ FSOELQ%he MRNA an%ﬁii%%ﬁﬁlgﬁggéﬂ&%%ﬁ SYBR

G genRER Lore Reagents kit (Applied Biosystens) was
used, and CYP1A2 nRNA was quantified using Tagvan PCR

CoreReagents kit (Applied Biosystens) . The forward
(F) and reverse (R) pri nﬁés for the anal ysis of each
u

MRNA and PCR condi ™t 2d were shown in Tables 2
and 3-5, respectiv .| Table 2 ] Prinmer Sequence
MeO NHZ

A suspension of 6-methoxy-3-nitro-2-
pyridineamine (14.6 g, 86.4 mmol) and N-iodosuccinimide
(29.2 g, 130 mmol) in acetic acid (280 ml) was stirred
at room temperature for 21 hours and 30 minutes. The

10 reaction mixture was concentrated and the residue was
dissolved in ethyllacetate and 0.5N sodium hydroxide.
The ethyl acetate layer was washed with a saturated
sodium bicarbonate. solution and a saturated brine
solution, dried over anhydrous sodium sﬁlfate, and

15 concentrated. The residue was suspended in hexane, and
a resulted precipitate was filtered and washed with
hexane, thereby yielding the title compound (25.2 g,
85.5 mmol, 98.9%) as a yellow solid.
'H NMR (400MHz, DMSO-dg)dppm; 3.91(3H, s), 8.20(2H, br

20 s), 8.54(1H, s).

Preparation Example 3

6-Methoxy-5-methyl-3-nitro-2-pyridineamine



PCR conditions [Table 3 ]| GAPDH Tenperature Tine 95

| Omin 94 15s denaturation 56 15s annealing 72 30s
wexvwnesman 40 cycl es[ Tabl e 4] CYPI Al Tenper at uPeT/IP2085/008311

95 | Onin 94 15s denaturation 56 15s annealing 72 30s

extensi on 50 cycles [Table 5 g CYP1A2 Tenperature Tine

95 | Onin 94 15s denaturationlB8 15s anneal i ng 72 30s

ext Rl £+ 8, 6cl es

A mixture of 5-iodo-6-methoxy-3-nitro-2-
pyridineamine (1.03 g, 3.49 mmol), frimethylboroxin
(456 mg, 3.63 mmol), cesium carbonate (3.56 g, 10.9
mmol), tetrakis(triphenylphosphine)palladium(0) (412

5 mg, 0.357 mmol) and N,N-dimethylformamide (10 ml) was

stirred at 90°C under nitrogen atmosphere. After 2
~hours and 30 minutes, trimethylboroxin (500 pl, 3.58
mmol) was added, and the reaction mixture was further
stirred under the same conditions for 5 hours and 30

10 minutes. 'The reaction mixture was cooled to room
temperature and thgn diluted with ethyl acetate and
water. Insoluble substance was filtered off, the
organic layer of the filtrate was washed 3 times witﬂ a
saturation ammonium chloride solutién,.dried over

15 anhydrous sodium sulfate, filtered and concentrated.
The residue was purified by silica gel column
chromatography (silica gel: 40 g, eluting sblvent:
heptane, heptane/ethyl acetate =t90/10) to yield the
title compound (350 mg, 1.91 mmol, 54.8%) as a yellow

20 solid.
'H NMR(400MHz, DMSO-d¢)dppm; 2.03(3H, s), 3.93(3H, s),

8.02(2H, br s), 8.11(1H, s).



<Dat a anal ysi s> Data anal ysis was perfornmed as

foll ows. The anmount of nMRNA of CYPI Al or CYP1A2 was
wdizvisdesh4by t hat of GAPDH. Then, the ratio (fokPd)Y/Jef005/008311

t he val ues obtained in test conmpounds (X) and positive

control (P) against that in control was cal cul at ed.

The i nduction potency of tes@oéorrpound (%9 was

obt | ne b | 1 owi ng equation: Induction potency of
test %rﬁ%f = 100x(X-1)/(P- I)<Resu|ts> In Test

one%ﬁ%lto} efrr%é}s'scgﬁegaeve l%g%%&? Sﬁ%ﬁrg\lﬁl&’ﬁén Bts>

f
Ihgg;ﬁt I(:?;ogr e%%%%d %epagocy g%y%?f%ggr esul ftrglsrf’tn%he
ek Sl MLk RAU ChE 0D ge&an%hée%%ﬂe%e&@

Iess than 12% at™ 3uM and | ess an 30% at

Tormas-Re-wd fw%‘éiw@oﬁg;nai@h (400%edibhablgebuhder
Each value in Table 6 represen?s the % of the positive

cordtdr (r9he & HUr L84 ﬁh@apymbbageﬁaghmwgahedf ol gest
i nduction by positive control as conpared wth

cordanglour MDUBHRI Alli ARPLYEABbL| FsSenaedt be 00BpomMBEny1-
of the present invention has an excellent gastric acid
secrtliwmdanidivtorgn (solvent) and prepared the
concentration of 5 mg/ml. Histamine was dissolved in
10 Dbrine (;olvent) and prepared the concentration of 10
mg/ml. 0.5% methyl-cellulose solution or. test compound
solution (10 mg/kg) in a volume of 0.2 ml per 100g body
weight was injected into the duodenum at the time of
ligation, and then histamine solution (20 mg/kg) in a
15 volume of 0.2 ml per 100g body weight was administered
subcutaneously. Then the abdomen was sutured.

Eight hours after the administration of
solvent or test compound, rat was sacrificed and
stomach was isolated for the measuremeﬁt of the volume

20 of gastric juice. After the volume of gastric juice
was determined, the acid concentration was measured
using 0.25 ml of gastric juice by titration against
0.04 mol/1 NaOH solution to pH 7.0. The acid output
was calculated as (volume of gastric juice) x (acid

25 concentration). The inhibition rate (%) was calculated
according to the formula shown below. The results are

shown in Table 1. The number of animals of each

experimental group is four.



activity, higher safety and nore suitable
physi cochem cal stability, it can serve as a

wdnrogpasad cul arly useful for acid rel ated di seR6EIP2005/008311

[ Sequence Listing Free Text] SEQID No. 1 : Prinmer F
SEQID No. 2 : Primer RSEQID No. 3 : Primer F SEQID
No. 4 : Primer R SEQ I D No. 506 probe (FAM TAVRA) SEQ
IDNo. 6 : Primer F SEQID No. 7 : Primer RCLAIMS 1 .
A compound represented by the following formula (1),

or fnﬁgﬁiﬁiggrgggeoq%yzﬁéﬁf%tSA%EEQEOf: [Formula 1 ]

wher el n represents’ a group whi ch may

havg. at ! gasttgne §Hb§5@%gﬁglt ﬁaﬁhﬁ%%gr%og‘régg%

followi ng a group, a C2 enyl group,

al kynydc g 0@k p@t CBn CBe §¥ CLOALKUhIIEAMR N 9k e 2 RNERYL
group which may have a substituent selected from’he
fol iTawng b] group; R2 represents a- hydrogen atomor a
Cl-C3 al kyl group, R3 represents a nmethyl or ethyl
group; R4 represents a C1-C6 al kyl group; RS

AR S IR DR b S
Example 1 79
Example 2 86
Example 3 85

5 Test Example 2

<Measurement of cytochrome P450 (CYP) gene induction in
human cryopreserved hepatocytes>
Human cryopreserved hepatocytes purchased

from In Vitro Technology were quickly thawed at 37°C.

10 After ice-cold William’s E (WE) medium supplemented

with 10% FCS, penicillin (100U/mL), étreptomycin
(100pg/mL) and glutamine (2mM) (WE medium) was

gradually added to hepatocytes, the cells were

centrifuged at 500 rpm for 5min at 4°C. The

15 supernatant was removed and the cells were resuspended

20

in WE medium to obtain 5 x 10° cells/mL. The cells were
plated into collagen-coated 48-well plates (1 x 10°
cells/cm?®) and cultured at 37°C and 5% CO, for about 24
hr.

Medium was replaced with Hepato-STIM

(trademark, BD Biosciences) supplemented with EGF,



group, a phenyl group which may have at |east one

substituent selected fromthe followng b group or a
woheosylosndy gr oup whi ch nay have a substituent Beirge10e8008311

fromthe followng b group; b group is a hal ogen atom

or a Cl-C6 al koxy group; prOV|ded that a conpound

wherein Rl is a Cl-C6al kyl g#Bdép unsubstituted or

d R2 hyd
2?25%%1%“éi@ftadéﬂp8@&%2%2%%%"9%&% 4 1Dgi v dor

RO TR e AR LR GRS

comoung or a5al  Liergot o148 fydeat et ey

accor di ng

clarm 1

9r Q4eq fin T@ﬁe08$P9§“9e9§ @ré%%édmﬂgEﬁth r @ygéﬁ%%unds

t hereof of according to ¢

P aldy! o asR Shi ShoRBY ( @eNfzubﬁ{;giHi@Q Bi" gg?”hﬁan

The conpound or a salt thef

ereo

acaormiAy A@d ctapmd, , SYEeL pi H réiéakédabphﬁﬁﬂnea%efdpfor
whi ch may have a substltuent selected from

gr aiputb 48 The. caopoing wis aclsahded hgaeof . or Tﬁehiﬂﬁéie
t hereof according to claim1l , erein is a methyl
gr aumce) 22t fo fios-0el hyds gsotipro 210 2udi f huor eekPylinds

10

15

20

25

were dissolved in dimethylsulfoxide (DMSO, Wako) ,
resulting in a final vehicle concentration of 0.1%
(v/v). To the control cells, HS medium containing 0.1%
DMSO was added.

After 48-hr exposure, cells were washed once
using PBS, and total RNA was purified using Qiagen
RNeasy Mini Kit (Qiagen) according to the
manufacturer’s instruction. Purified total RNA was
then used as template for first strand cDNA synthesis.
For reveréé transcription (RT) reaction, Oligo dT was
employed. The RT reaction was carried ﬁsing TagMan
Reverse Transcription Reagents (Applied Biosystems) at
25°C for 10min followed by 60-min reaction at 48°C, and
then the enzyme was inactivated at 95°C for 5min in
Gene Amp PCR System 9700. The resulting cDNA was
subjected to polymerase chain reaction (PCR) in ABI7700
Sequence Detection System (Applied Biosystems). For
the mRNA analyses of CYP1Al and GAPDH, SYBR Green PCR
Core Reagents kit (Applied Biosystems) was used, and

CYP1AZ mRNA was quantified using TagMan PCR Core



group, 2-
group, 2-butynyl
woéhusriopiaenyl group,

(phenyl) propyl

group, 2-
group, 3-fluorophenyl
or 4-net hoxyphenyl

(phenyl oxy) et hyl

group, 4-
gr oup. PZT/JPZD0&008311

conpound or a salt thereof or a hydrate thereof
according to claim1 , wherein R1L is a nmethyl group,
2,2,2-trifluoroethyl group ot08  2-dif | uor oet hyl

gro The.c oynd or .a sal.t thereof- or_a hydrate
theggggggggo? angggﬂéﬁg?%lfiy%ﬁﬁﬁsi'n qs§%¥w3}5 () ana
o ot Be s BEsHrsTeR el BRatddey & it diaa, ana

t he f ' l aim.1 er.ej IS ne I
arongy. SBFOTEEoRE Laet, PePer sba PR Rabr o5 A Ak
therggheaeepediyng to claiml , wherein R2 is a

hydrogen atom "~ 11. The conpound or a salt thereof or a

hydrassléhereof according to claim1l , wherein R3 is a

met hyl group . 12. The conpound or a salt thereof or a
hydr at-emeherseefuaaceording to claiml1l , wherein R4 is a
met hyl group 13 _The compound or a salt thereof or a
hydr : B aY; L im 1 Namesaj d ronﬁﬂmmﬁ
i's gerRIéted BMOMsEhe groupF consi st inogrial Ft hgodar PERATREFTA
conpgounds: ATTTTCCCTATTAGAT
R hGYPIALR]  TAAATCAATGGTTCT
CYP1A2 AF._182274 F hGYP1AZ Fi2 ?g?ggGACGCAGAGG
TCACTCAAGGGCTTGT
R hCYP1A2RIZ o
AGGACCCCTCTGAGTT
Probe (FAM.”TAMRA) hCYP1A2 probel CCGEOOT
GAPDH M_33197 F hGAPDHF  SAACGTGAAGGTCRG
GAAGATGGTGATGGG
R hGAPDHR o0
PCR conditions
[Table 3]
GAPDH
Temperature " Time
95 10min
94 15s denaturation
56 15s annealing
72 30s extension

40 cycles



5- met hoxy-2- (((4-nethoxy-3-nethyl-2- pyridinyl
Yymet hyl )sulfinyl) -6-nmethyl-3Himdazo [4,5- b
wopyosidsoae, . 2- (((4-nmethoxy- 3-net hyl - 2- pyr pATARL0p5/008311
methyl) sulfinyl] -6- nmethyl-5- (2, 2
,2-trifluoroethoxy) -3Himdazgo [4, 5- b ]pyridine and
5- (2, 2-difluoroethoxy) ~2-1 @(4-nethoxy-3-nethy|-
pyrlg BXE) thyI) sulfinyl) -6-nmethyl-3Himdazo [4 ,
£ %pyrl ne. 14. A pharmaceutical conposition which

conprlses a conmpound or a salt thereof or a hydrate
theredeHEddkd_ng to claiml , and a pharmaceutically

ac

ition

accoﬂ@mgpﬁatuﬁeun1l4 Tifrer ei n t he di sease caused by

ga
ul cer,
Z0
gastroeso%hagea
gastroesoghagea
regurglta
Barrett's_esophagus,
drug (hEmﬂ%» ul cer,

refl uxlds sease,
refl ux di sease,
par est hebba of phar yargotalriymx,
non- st er oi dal
gasi®itis,

t onal

ga@ﬁroesophagealOmEﬁlux di sease;

dndesaepyinegati ve
gast r oesophageal

antiinflanmat ory
st orfedte s lawdi ng,

gastrorntesiina
ul cer, stress ulcer,
gastroparesis,

bleealng,
SHastEilL @Shypera0|d|ty dyspepsi a,
senil e ul cer,

peptl T utcer, bteedi ng

i ntractabl e

[Table 5]
CYP1A2

Temperature Time
95 10min
94 15s denaturation
58 ~15s annealing
72 30s extension

50 cycles

<Data analysis>

Data analysis was performed as follows.

The amount of

mRNA of CYPI1Al or CYPIA2 was divided by that of GAPDH.

Then, the ratio (fold)

5 compounds (X)

control was calculated.

and positive control

of the values obtained in test
(P) against that in

The induction potency of test

compound (%) was obtained by following equation:

Induction potency of test compound (%) =

100x(X-1)/(P-1)



ul cer, heartburn, bruxism stomachache, heavy stonmach,
t enpor omandi bul ar arthrosis or erosive gastritis. 16.

woheosplozmmaceut i cal conposition accordi ng to ckarardds/n08311

wherein the di sease caused by gastric acid is gastric

ul cer, duodenal ulcer, stomal ul cer, gastroesophagea

refl ux di sease, Zollinger-El+t%on syndrone or

synptomati ¢ gastroesophageal reflux disease. 17 . The
phar maceuti cal conposition according to claim 14,
mheg&%ghig%%,disease caused by gastric acid is
gastroesophageal reflux di sease or synptomatic

ga I di . . . .
ph2§%g§%ﬁ?ica_ 6%%;%%i ?o%gggggr%%ﬁgi?ébgFéfﬁ112,llyer’
whefigi dh the &ﬁé%%ﬁ@%ﬁ%?éﬁ}&gaf‘ﬁ ftl‘ff&é%i@%@%ﬁ bf new

ul cer or duodenal ulcer. nono t herapeu

Lo

i el e et i gRgeat Adi €34 {8850 -
Fbliégﬁacter Pylori in a s$d%£8%Y§%icﬁgg%ﬁggfsgéstﬁéudled
conpoitf Miman et fop e €ofe@rhapdystpt&st hefg0the results,
according to claiml .I/ i SEQUENCE | ST ING <1.10> E

| et ddmpqurld trovlD>wddit DAZERYR dn Qbo tNen SPVPELAR] ted
<130> W21 10- 000000 < 150> J P 2004-1 26533 < 151> ;
2004 0422 than 12% at 3uM and less than 30% at 10uM as

compared with positive control (100%).

[Table 6]
Sample Conc. CYPI1Al CYP1A2
Control 0.1% DMSO (1.00) (1.00)
BNF 10 uM 100(79.97) 100(14.106)
Example 1 0.3 uM 2.03 8.36
Example-l 1 uM 8.02 12.16
Example 1 3 uM - 11.27 11.78
Example 1 10 uM 18.46 29.18
10 . Each value in Table 6 represents the % of the
positive controi‘(loo%). Figures in parentheses show

15

the fold induction by positive control as compared with

control.

INDUSTRIAL APPLICABILITY

Since the compound of the present invention
has an excellent gastric acid secretion inhibitory
activity, higher safety and more suitable

physicochemical stability, it can serve as a drug



< 160> 7 <170> Patent In version 3.1 <210> 1 <211> 25
<212> DNA <213> Artificial <220> <223> prinmer F <220>
we28sH0pd ner bi nd <222> (1).. (25) <223> <400PCT/JP2005/008311
. tggtctccct tctctacact Gtgt 25 <210> 2 <211> 3 1 <212>
DNA <213> Artificial <220> <223> prinmer R <220> <221>
primer bind <222> (1).. (31)143223>

particularly useful for acid related diseases.
[Sequence Listing Free Text]
SEQ ID No. 1: Primer F
SEQ ID No. 2: Primer R
5 SEQ ID No. 3: Primer F
SEQ ID No. 4: Primer R
SEQ ID No. 5: Probe (FAM/TAMRA)
SEQ ID No. 6:' Primer F

SEQ ID No. 7: Primer R



<400> 2 attttcccta ttacattaaa tcaatggttc t 3 1 <210> 3
<211> 20 <212> DNA <213> Artificial <220> <223> priner

WO 2082030495221 > primer _bind <222> CD. . (20) <2PBFJIR0HD08311
3 accatgaccc agagctgtgg 20 <210> 4 <211> 20 <212> DNA
<213> Artificial <220> <223> prinmer R <220> <221>
pri mer_bi nd<me (1)..(20) <2233%400> 4

CLAIMS
1. A compound represented by the following
formula (1), or a salt thereof or a hydrate thereof:

[Formula 1]

R4
O/
3 R5
RZ \ N 0 R /
' \>—S{/ X 1

R’ P N
™~ N
(8] N H

wherein R! represents a Cl-C6 alkyl group which may have
at léast one substituent selected from the following o
group, a C2-C6 alkenyl group, a C2-C6 alkynyl group, a
C3-C6 cycloalle group, or a phenyl group which may
have a substituent selected from the following B group;

R? represents a hydrogen atom or a Cl1-C3 alkyl
group;

R3 represents a methyl or ethyl group;

R* represents a C1-C6 alkyl gﬁoup;

R® represents a hydrogen atom;

o group is a halogen atom, a C3-C6 cycloalkyl
group, a phenyl group which may have at least one
substituent selected from the following P group or a
phenyloxy group which may have a substituent selected
from the following P group;

B group is a halogen atom or a Cl1-Cé6 alkoxy
group;

provided that a compound wherein R! is a C1-C6



tcactcaagg gcttgttaat 20 <210> 5 <211> 23 <212> DNA

<213> Artificial <220> <223> probe (FAM TAMRA) <220>
we28sH0pd ner _bi nd <222> CD .. (23) <223> <400pPCTH/JIP2005/008311

aggacccctc tgagttccgg cct 23 <210> 6 <211> 19 <212>

DNA <213> Artificial <220> <i§§> primer F <220> <221>

prinmer bind <222> C -- (19) 3> <400> 6

alkyl group unsubstituted or substituted with a halogen
atom and R? is a hydrogen atom is excluded.

2. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R! is an
unsubstituted C1-C6 alkyl group.

3. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R' is a C2-C6
alkynyl group.

4. The compound or a salt thereof or a hydrate:
thereof of according to claim 1, wherein R! is a Cl-C6
alkyl group which may be substituted with halogen.

5. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R! is a phenyl
group which may have a substituent selected from the B
group.

6. The compognd or a salt thereof or a hydrate
thereof according to claim 1, wherein R! is a methyl
group, 2,2,2-trifluoroethyl group, 2,2-difluorocethyl
group, 2-(phenyl)propyl group, 2—(phenyioxy)ethyl
group, 2-butynyl group, 3-fluorophenyl group, 4-
fluorophenyl group, or 4-methoxyphenyl group.

7. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R is a methyl
group, 2,2,2-trifluoroethyl group or 2,2-difluoroethyl
group. ‘

8. The compound or a salt thereof or a hydrate
thereof accbrding to claim 1, wherein R? is a hydrogen

atom, methyl group, ethyl group or propyl group.



gaaggt gaag gtcggagtc 19 <210> 7 <211> 20 <212> DNA
<213> Artificial <220> <223> prinmer R <400> 7
wagaepanggd g at gggatttc 20 PCT/JP2005/008311
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9. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R? is a methyl
group.
10. The compound or a salt thereof or a hydrate
thereof acéording to claim 1, wherein R? is a hydrogen
atom.
11. The compound or a salt thereof or a hydrate
thereof according to claim 1, wherein R® is a methyl
group.
12. The compound or a salt thereof or a hydrate
thereof according td claim 1, wherein R? is a methyl
group.
13. The compound or a salt thereof or a hydrate
thereof according to claim 1, said compound is selected
from the group consisting of the following compounds:
5—methoxy—2—(((4-m¢thoxy—3—methyl—2—
pyridinyl)methyl)sulfinyl)-6-methyl-3H-imidazo[4, 5-
blpyridine,

- 2—(1(4-methoxy—3—methyl—2—pyridinyl)methyl)sulfinyl]—6—
methyl-5-(2,2,2-trifluoroethoxy)-3H-imidazo[4, 5-
blpyridine, and
5—(2,2—difluoroethoxy)—2—(((4—methoxy—3—methyl—2—
pyridinyl)methyl)sulfinyl)-6-methyl-3H-imidazo[4, 5-
blpyridine.

14. A pharmaceutical composition which comprises
a compound or a salt thereof o£ a hydrate thereof
according to claim 1, and a pharmaceutically acceptable

carrier.
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15. The pharmaceutical composition according to
claim 14, wherein the disease caused by gastric acid is
gastric ulcer, duodenal ulcer, stomal ulcer,
gastroesophageal reflux disease, Zollinger-Ellison
syndrome, symptomatic gastroesophageal reflux disease,
endoscopy-negative gastroesophaéeal reflux disease,
gastroesophageal regurgitation, paresthesia of
pharyngolarynx, Barrett's esophagﬁs, non-steroidal
antiinflammatory drug (NSAID) ulcer, gastritis, stomach
bleeding, gastrointestinal bleeding, peptic ulcer,
bleeding ulcer, stress ulcer, gastric hyperacidity,
dyspepsia, gagtroparesis, senile ulcer, intractable
ulcer, heartburn, bruxism, stomachache, heavy stomach,
temporomandibular arthrosis or erosive gastritis.
16. The pharmaceutical composition according to
claim 14, wherein the disease caused by gastric acid is
gastric ulcer, duodenal ulcer, stomal ulcer,
gastroesophageal reflux disease, Zollinger-Ellison
syndrome or symptomatic gastroesophageai reflux
disease.
17. The pharmaceutical composition according to
claim 14, wherein the disease caused by gastric acid is
gastroesophageal reflux disease or symptomatic
gastroesophageal reflux disease.
18. The pharmaceutical composition according to
claim 14, wherein the disease caused by gastric acid is
géstric ulcer or duodenal ulcer.

19. A mono therapeutic or combination therapeutic
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agent for eradication of Helicobacter Pylori in a
stomach which comprises the compound or a salt thereof

or a hydrate thereof according to claim 1.



