DESCRI PTI ON PYRI DYLMETHYLSULFONE DERI VATI VE

Techni cal Field [0001] The present invention rel ates
to a novel conpound having an effect of inhibiting
production/ secretion of a (3-anyloid protein, and a
t herapeutic agent for various di seases caused by
abnormal production/ secretion of the(3-anyloid
protein, for exanple, Al zheiner's disease, Down

syndrone and other dis ciated with anyloid
deposi tion. Background§§§$§lfg%%§] Al zhei ner' s di sease
s a neurod [ '§§§§ i j
pathologicaﬁ%@ggﬁgﬁ%%fgf#ze §§ﬁ?%$%%Y%%%V%f senile

pl aques and neurofibrillary tangles, together wth
neur onal degeneration and drop out. Al zheiner's

TedSEASE FAUSES synptoms of denentia in which nenory,
recognition, thinking, judgnent and the like are

[ofgpgressively lost, thus finally leading to death. To
the present, no nmethod which is effective for
pr evenyd i cant §heehtboh ©d1dtes td seasehasmpeemd having
known. [0003] A protein playing a ngjor role in

an CONBédt Wi npnlsdnl t Eng phaodest tleposetedtiont e &rftanydoid
(3-anmyloid protein (anyloid P protein, A(3) , which.

preioasl standfa Ihareptitdn rgeadi dor. vaZiampl 6iigeapest eppsed
has cytotoxicity, which is thought to cause, ,

by Albnisainadr pxoduchieBisect RbhcPR b AheedmeHpiq protiig, for

(3-anmyloid protein which is secreted fromcells is a
ex ipe pliZhe 1Heat 15y IE8RIP S INRYHEYIAFOFE 234 Qhiftfg diseases
asggci:ida%ﬁegnngiti:}rl] rr%; éfglgépoéggiégj anyloid protein
Background Art
[0002]

Alzheimer's disease is a neurodegenerative disease which
is pathologically characterized by formation of senile plaques
and neurofibrillary tangles, together with neuronal
degenerationanddrop out. Alzheimer's disease causes symptoms
of dementia in which memory, recognition, thinking, judgment
and the like are progressively lost, thus finally leading to
death. To the present, no method which is effective for
prevention and treatment of this disease has been known.
[0003]

A protein playing a major role in constituting senile
plaques deposited in the brain is P-amyloid protein (amyloid
pprotein, AB), whichconsists of 39 to43 aminoacids. B-Amyloid

protein has cytotoxicity, which is thought to cause Alzheimer's



consi sting of 42 am no acids is known to be deposited
inthe brain in an early stage with stronger
aggregability, and to have strong cytotoxicity

(Non- Pat ent Docunent 2). Although the (3-anyloid
protein is ubiquitously produced in the body, the
original function thereof has not been clarified.
[0004] (3-anyloid protein i's produced by processing of
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mut at éd APP @ armount  of
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increased. Fromthese, it is conceived that a

brai®di € aressri pRitkidd Rothhe tyreiuchyortgabietiton aid to have
(3-anmyloid protein would be effective for the

st riehey efttoddxdic ity e@iorBiHa teintAlDtheimert 2)di sadstough the
[0005] Wth regard to the process for the cl eavage of
B-aARRotid pidtany disd ubdignditousdly gsqeaiudes] prottdes doahich the
as BACE ((3-site APP cleaving enzyne) (Non-Patent
or iRdawie Mur@t ismAdple Hadh 1Rat et h:aﬁfu@mrmler%
reported as the(3-secretase associated with the
[00Q4tler mi nal cl eavage of thef3-anyloid protein.

Meanwhile, with regard to_the_y-secretase which is
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the?:® aEngégég &ﬁé@@%ﬁ:%tl&pqgﬂrecognlzed in the APP gene.
Furthermore, it is known that in the cells transfected with this
mutated APP gene, the amount of production/secretion of the
B-amyloid protein is increased. From these, it is conceived
that a medicament inhibiting the production/secretion of
B-amyloid protein would be effective for the prevention or
treatment of Alzheimer's disease.

[0005]

With regard to the process for the cleavage of APP to
B-amyloid protein, an aspartic protease such as BACE (f-site
APP cleaving enzyme} {Non-Patent Document 3} or Aspl (Non-Patent
Document 4) is reported as the P-secretase associated with the
N-terminal cleavage of the P-amyloid protein. Meanwhile, with
regard to the y-secretasewhich is responsible for the C-terminal

cleavage, it is strongly suggested that Presenilin constitutes



Smth et al. disclose a conmpound in Patent Docunent 1,
whi ch has a sul fonam de skel eton, and regul ates the
production of (3-amyloid protein. Belanger et al.

al so disclose a conpound in Patent Docunment 2, which
has a bicycl oal kyl sul fonam de skeleton, and inhibits
y-secretase. Furthernore, Patent Docunents 3, 4 and 5
di scl ose conpounds havi ng an activity for inhibiting
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cunent 11 di scl ose
[oddépnapht hal ene derivative which inhibits the
aggregation of anyloid proteins. [Patent Document 1]

| nt egpdi i ala1Puldiiseatdsen aNeomdBund0Ai 089t ehPabeBtiment 1,
Docunment 21 International Publication No. WO 01/70677

whifatenrt a Racuimiimid]e bitedrenat, onat Fudliaets aheNorofiction
02/ 40451 [ Patent Docunent 4] International Publication

of Re amyDoid2pUe5e8n [ Paedmindaor atrent . 8]l sbnd esnbose@atompound
Publication No. WO 02/47671 3 [Patent Docunent 6]
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Docunent 7] International Publication No.
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Publlcatlon wg
Documents 3, d 5 disclose compounds having an activity for

inhibiting the production of P-amyloid protein. Patent
Documents 6, 7 and 8 also disclose diarylsulfone compounds which
inhibit y-secretase. In addition, Patent Documents 9 and 10
also disclose compounds inhibiting the production of f}-amyloid
protein. Meanwhile, Patent Document 11 discloses a
thionaphthalene derivative which inhibits the aggregation of
amyloid proteins.

{[Patent Document 1] International Publication No. WO
00/50391

[Patent Document 2] International Publication No. WO
01/70677

[Patent Document 3] International Publication No. WO
02/40451 |

[Patent Document 4] International Publication No. WO
02/40508

[Patent Document 5] International Publication No. WO

02/47671



03/ 018543 [ Patent Docunment 9] Internationa
Publ i cati on No. WO 03/055850 [ Patent Docunent 10]
International Publication No. WO 05/000798 [ Patent
Docunent 11] Japanese Patent Application Laid-open
No. 9-95444 [ Non-Pat ent Docunent 1] Science, Vol. 259,
p. 514 (1993) [Non-Patent Docunent 2] Journal of

Bi ol ogi cal Chemistry, Vol. 270, p. 7013 (1995)

[ Non: Pat ent cunent 31 Sci.ence, .Vol. N AC]
(166555 TRo BB (o ueiie A oo FAP LS TGl dlox O
é{g@fience, Vol . 16, p. 609 (2000) [ Non-Patent
cunent 5] Journal of Medicinal Chemistry, Vol. 44,
p. 2 ! ur f 1 Nty Rl §m8¢d 0
be So veﬁ?ﬂa%@%ﬁ&vgﬁti grlll%e 00%71]091}&? iﬁsll@e}r%%%ﬁect oc%‘ "o
o2 fdrdfyention to provide a conpound which has a
potent inhibitory effect on the production/secretion
of arfAawImdeniateign, and s ichaal feetliivation e wo
prevention 4 and/or treatnment of various di seases
o3 baseEskh N abnormal  production/secretion of the
(3-amyl oid protein. Means for Solving the Probl ens
[ 000B3atEre: iDneamiants f {ThéepmesdionalnFeitliioation No. WO
conduct ed extensive examnations, and as a result,
03 f@rEREQ hat pyridyl nethylthio conpounds,

pyriqglnethylsulfin compounds and ) )
[Patent Pocument 10] International Publication No. WO

02

05/000798

[Patent Document 11] Japanese Patent Application
Laid-open No. 9-95444

[Non-Patent Document 1] Science, Vol. 259, p. 514 (1993)

[Non-Patent Document 2] Journal of Biological Chemistry,
Vol. 270, p. 7013 (1995)

[Non-Patent Document 3] Science, Vol. 286, p. 735 (1999)

[Non-Patent Document 4] Molecular and Cellular
Neuroscience, Vol. 16, p. 609 {(2000)

[Non-Patent Document 5] Journal of Medicinal Chemistry,

Vol. 44, p. 2039 (2001}

Disclosure of the Invention
Problems to be Solved by the Invention
[0007]
It is an object of the invention to provide a compound
which has a potent inhibitoryeffect on the production/secretion

of a B-amyloid protein, and thus is effective for the prevention



pyri dyl met hyl sul fone conpounds, all represented by the
follow ng general formula (1), inhibit the production/
secretion of a(3-anyloid protein by strongly
inhibiting r-secretase, and therefore are useful as

t herapeutic agents for various di seases caused by
abnormal production/ secretion of (3-anyloid protein,
thus conpleting the present invention. Thus, the
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group which may be substituted, or a heterocyclic

group which may be substituted; X represents -5-, -SO
Me%ﬁ%'ﬁQg'Soléﬁﬂéréﬁ%ﬁﬁﬁﬂ&feﬁshydfogen atom -NR R 2

erein R represents a hydrogen atom a |ower alkyl

[o@FPUpP, or a hydroxy group, and R2 represents a

hydrogen atom a | ower al kyl group which may be

substhd uhedntors everhabkaseyt igren iocarcaldmymbeoaysive

group which may be substituted, a | ower al koxy group
exanid et Tays beand s ta txe sl © anf umd ot g o upy whily bmerlypethio

substituted, a phosphono group, a phenyl group which
comeyuipds s Uiget 3 dywitrezt; hokswahf e orenpeundgstairdcycl i ¢ group

whi chmaybe substituted; or R and R2, together. wth
Py iy Hie tlogest B ome 1P wrs heyl hreeorsrit ed iy athe

sat ur at ed . .
following general formula {1}, inhibit the production/secretion

of a ﬁ—amyloid.protein.by'sﬁrongly'inhibiting'y—secretase, and
therefore are useful as therapeutic agents for various diseases
caused by abnormal production/secretion of B-amyloid protein,
thus completing the present invention.

Thus, the present invention provides a compound

represented by the following general formula (1}:

[06009]

Arl (1)

[0010]
wherein Ar, represents a substituted phenyl group;

Ar, represents a phenyl group which may be substituted,
or a heterocyclic group which may be substituted;

X represents -8-, -50- or —-50;-;



het erocyclic group, with the saturated heterocyclic
group representing one which may be substituted) , or
-OR'" (wherein R ' represents a hydrogen atom or a

| ower al kyl group which my be substituted); Z
represents an oxygen atomor a sulfur atom and R3
represents a hydrogen atom a |ower alkyl group, or a
halogen atom or a salt thereof, or a solvate of the
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gener fornula (1) , a salt thereof, or a solvate of

whid® REPPEINEBEL i butde, Sal lowehda Bkphpr gReept Whakhymay be
acceptable carrier. [0013] Furt hernore, the present

subSYeRht &R, b8 =iy §¥dEe whiehuss, bekuble icompedy rdphosphono
represented by the general fornmula (1) , a salt

gréer eobheaylagsolpatiel aif malyebe osmposniitored heosant arooatic
the nanufacture of a nedicament. [0014] Nbreover, the
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a di sease caused by abnormal production/secretion
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hegg}ocyclic group, with the saturated heterocyclic group
representing one which may be substituted), or -OR'' (wherein
R!'' represents a hydrogen atom, or a lower alkyl group which
may be substituted);

Z represents an oxygen atom or a sulfur atom; and

R® represents a hydrogen atom, a lower alkyl group, or
a halogen atom; |

or a salt thereof, or a solvate of the compound or the
salt.

[0011]

Furthermore, the present invention is to provide a
medicament containing the compound represented by the general
formula (1), a salt thereof, or a solvate of the compound orxr
the salt as an active ingredient.

[0012]

The present invention is also to provide a pharmaceutical

| composition containing the compound represented by the general

formula (1), a salt thereof, or a solvate of the compound or



effective anmount of the conpound represented by the
general formula (1), a salt thereof, or a solvate of
the conpound or the salt. Effects of the Invention
[0015] The present invention can provide a nmeans for
pharmaceutical ly preventing and/or treating various
di seases, forexanple, Al zhei ner 's di sease, Down
syndrone or other di seases associated with anyloid

deposjtion. B Mode f or [ he | i
<P OBIbF BRI RoPPBF NG RECCORDbIICT BB RRRRT SO byt -
[nggfral formul a (;) wi || be described. [0017] Arl

epresents a substituted phenyl group. 7 [0018]

FbreFu%Pﬁef&o?%??%ﬂ%b?@ggﬁﬁefﬁéeﬂfPHH:ﬂ?%crﬁﬁovide the use

substituents, atons or groups selected fromthe

of WIRUR: afdthet LBPr@Eenfchabpaait dko@raandoamho¥e(1 ) kykalt
group ich may be substituted wth a hal ogen atom or

th@r8¥ €l oxy gr sdPvatBeopupher cehpblifd subshet HeDtS ESr the
preferably 2 or 3. In the case where a plurality of

magubstttivends areetiocheensed as substituents, these

substituents may be identical atonms or groups, or part
[00141 he substituents may be different atons and/or

groups, or all of the substituents may be different

at onongever, grlvemeredonl ginventinst dsate tmevide a method

substituents, the positions of substitution are ,
Eopriatantdbly at Mo 23R SPUSEA BN dPnsdsk PERIAUGHLPR/ secretion
of B-amyloid protein, the method including administering an
effective amount of the compound represented by the general
formula (1), a salt thereof, or a solvate of the compound or

the salt.

Effects of the Invention
[0015]

The present invention can provide a means for
pharmaceutically preventing and/or treating various diseases,
forexample, Alzheimer'sdisease, Downsyndrome or otherdiseases

associated with amyloid deposition.

Best Mode for Carrying Out the Invention
{0016]
Hereinafter, the compound represented by general formula
(1) will be described.
[0017]

Ar; represents a substituted phenyl group.



If there are three substituents, the positions of
substitution are preferably the 2-position,
3-position and 6-position. [0020] Next, the atom and
substituent which are substituted on the phenyl group
represented by Arl will be described below [0021]
The term "hal ogen atom' neans a chlorine atom a
fluorine atom a brom ne atomor an iodine atom

[OAng?g these, a chlorine atomand a fluorine atomare
B? erred, and particularly a fluorine atomis

2 " .

B
n . t .

L 0P TEETS, B ARIILRS P g OBy B of

a l‘ﬁt)i%%rpgﬁi%li heth Hal Qe 8% SFodp Wﬂrc@f(ﬁiagrk%i Bubstituted

The term "lower al kyl group" means

wiBh' & BAlo§8R1 8€8m oPré.mﬁf*&ﬂoﬂg §¥61bC athy|mghesp of the
having 1 to 6 carbon atons. herefore, specific

suBxeipliest ofi st he=fomesl abkyt 3gr omp thectasle whareet pylirality
group, an ethyl group, a n-propyl group, an isopropyl

of geabpt iauenbst yre gtoupe asedsabusybsygibupnta, sebebat yl
group, a tert-butyl group, a n-pentyl group, a

suls et hghbstndy dgreodgientd cal2agomst Ayl doeyps graupant of the
2-met hyl pentyl group, a n-hexyl grogp, a cycl opropyl

sulgpblipuent s yrd v ol Harsnt e aad/Gr 98 RA nerhgll of
group, a cyc |lopropyl ethyl grou a cycl gpentyl

the)y SHBST ACUTRT BHERYI DB r ST S5AAL L REORF Kend B8 29T ORBF -

[Oéggllomer al kyl group substituted with a hal ogen at om

If there are two substituents, the positions of
substitutionarepreferablythe2-positionand5-position; while
if there are three substituents, the positions of substitution
are preferably the 2-position, 3-position and 6-position.
fo020]

Next, the atom and substituent which are substituted on
the phenyl group represented by Ar; will be described below.
[0021]

The term “halogen atom” means a chlorine atom, a fluorine
atom, a bromine atom or an iodine atom. Among these, a chlorine
atom and a fluorine atom are preferred, and particularly a
filuorine atom is preferred.

[0022] |

The term “lower alkyl group which may be substituted with

a halogen atom or a hydroxy group” means an unsubstituted lower

alkyl group, as well as a lower alkyl group substituted with



or a hydroxy group, the nunber of substitution with a
hal ogen atomor a hydroxy group is not |limted as

| ong as substitution can be carried out, but the
nunber is preferably 1 to 3. Furthernore, in the case
where a plurality of atons or groups are to be used
as substituents, identical atons or groups nmay be
used for the substitutions, or different atons or

r QuUpPS be used for the substlt b it is
th%rébé&%&ﬁ%%??éhe$S%%i?%%? %R%n%ra?e % edk¥o$£?%é'
[O&%gﬁtitutions. Theref ore, the I ower al kyl group

stituted with a hal ogen atom or a hydroxy group

i nclydes o4 G‘cﬁ&ﬂﬁ%ﬁ%&h gL-auR ﬁeg?ﬁhéoé9931§H£ chained,

group, a 71 chior one group, uor onmet hyl group
brdly J[ i% YD, gfoyp Mhd+ orreéayds 5080 atoms.
uor oet group, a2 di f1 uor oet group, a

Th@réféfé U%rp&tﬂmlc SraHP1 ed éffihl@rlQﬁiéWblgijUQroapglnclude
1-di fl uoroethyl group, a 1,2-difluoroethyl group, a

a matRaxyretipy | a@reniprl q::&;@;yda&x-)@tdswl greuy, an isopropyl
1- hydroxyethyl group, and the |ike. [0025] Thus,

grapecid nebexgipyesupl #nliscimliyde grdychlkosephbnglyl group,
group, a 3-chl orophenyl group, a 4-chl orophenyl group,

a tert2ityor opleeryl agnopeptad- tirevbepheAyneghplptal group,
4-f1 uorophenyl group, a 2, 5-dichl orophenyl group

a 2 %-dHinatiborldpHerly 19T Bup & 2atgtByeperitai 8F8}5‘ﬁen9l nhexyl
group, a 2, 3- dlfluorophenyl r ou

ITARL f FERYSIHRIN T %Y%l(gﬁlf%%}%%mngﬁ?%p

heny Iluorophen
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6-trif orQ ro hylphenyl group,
grouE? %nﬁ ﬁﬁp J% éﬁ%— %g?%henyl group, a

4ﬁ dlnethylphenyl group, a 3- chloro 2- met hyl pheny
group, a 3-fluoro-2-nmethyl phenyl group, a

For the lower alkyl group substituted with a halogen atom
or a hydroxy group, the number of substitution with a halogen
atom or a hydroxy group is not limited as long as substitution
can be carried out, but the number is preferably 1 to 3.
Furthermore, in the case where a plurality of atoms or groups
are to be used as substituents, identical atoms or groups may
be‘used.for:the substitutions, or different atoms or groups may
beusedforthesubstitutions,butitispreferablethatidentical
atoms areused for the substitutions. Therefore, theloweralkyl
group substituted with a halogen atomor a hydroxy group includes
a chloromethyl group, a dichloromethyl group, a trichloromethyl
group, a fluoromethyl group, a difluoromethyl group, a
trifluoromethyl group, a 2-fluoroethyl group, a 2-difluorocethyl

group, a 2-trifluoroethyl group, a 1-£fluorcethyl group, a



5-chl or o- 2- met hyl phenyl group, a 5-f

| uor o- 2- et hyl phenyl group, a 2-chloro-5-nethyl phenyl
group, a 2-fluoro-3-nethyl phenyl group, a

2-chl or o- 5- met hyl phenyl group, a

2-f 1l uoro-5-net hyl phenyl group, a 2-chl oronet hyl phenyl
group, a 3-chloronethyl phenyl group, a

2-di chl oronet hyl phenyl group, a

SRR Ittt s,

U or%én&?llﬁ%{ %’;ﬁ:&&y | Bg? 2%%d95£ggtf'h?1 gqn_to ms? h yal phegdiroxyethyl

GE9UPand Ard {ieLonet hyl phenyl group, a
I -%If %oronet%ylphenyl group, a

[oébgﬂfluoronethylphenyl group, a
2-trifluoronethyl phenyl group, a

3- t rithk &1 0r=qyeRs Al P leedytlp 1@=0BF, A8; include a 2-chlorophenyl
2-chl oro- 5-chl or onet hyl phenyl group, a 10

graushl or o- Sk tbehbloewp®t dwdbpbeny| 4 gebluprophenyl group, a
2-chl oro-5-trichl oronet hyl phenyl group, a
2—ﬁ&m¢¢mpheﬁy1@u@m@neaBﬁﬂﬂu@nﬂphgnnkgraup,514 fluorcphenyl
2-ch|oro-5-¢if|uoronethﬁlphenyl group,
gruphleo? o5 5di¢hiererlkery h@rsienys 2gr6013ﬂecfalorophenyl group,
5- chl or o- 2- chl or oret hyl phenyl group
a %w orokh Rk hyHMEhy 12 gpéuelféuorophenyl group, a
hLoro-2-di fl uoronet hyl pheny
2,4 %ﬁlotﬂ%r%lﬁ?w BT SR h@z%h%n?&gﬁvaﬁﬁpﬁﬁnyl group, a
0- 5- chlo onet hyl pheny r oup
2, G HEISE AP0 GRECTEA phony - of BhgorGphenyl group, a
I vi Qroups
2 % %|%ﬁ#€?§?%%§¢%ﬁ%fgﬁ%R%§ ﬁ£h§1@grou 1&br0phenyl group. @

2- £E§+*Féﬁbéygluor 2§%E¥hﬁﬁ%_ H¥RMPgr8up, a 4-methylphenyl
yl phenyl” group; a
grdug | WRo-52-Rinfd t4QnmRy %&%&ﬁl 8r ouphléro-2-methylphenyl
group, a 3-fluoro-2-methylphenyl group, a
5-chloro-2-methylphenyl group, a 5-fluocro-2-methylphenyl group,
a 2-chloro-5-methylphenyl group, a 2-fluoro-3-methylphenyl
group, a 2-chloro-5-methylphenyl group, a
2-fluoro-5-methylphenyl group, a 2-chloromethylphenyl group,
a 3-chloromethylphenyl group, a 2-dichloromethylphenyl group,
a 3-dichloromethylphenyl group, a 2-trichloromethylphenyl
group, a 3-trichloromethylphenyl group, a 2-fluoromethylphenyl
group, a 3-fluoromethylphenyl group, a 4-fluoromethylphenyl
group, a 2-difluoromethylphenyl group, a
3-difluoromethy1phenylgroup,a2-trifluoromethylphenylgroup,
a 3-trifluoromethylphenyl group, a

2-chloro-5-chloromethylphenyl group, a

10



5-fluoro-2-trifluoronethyl phenyl group, a 2-nethyl-5-
chl or onet hyl phenyl group, a

2-met hyl - 5-f| uor orret hyl phenyl group, a

2-met hyl - 5-di f| uor onet hyl phenyl group, a

2-nmet hyl -5-trifl uoronet hyl phenyl group, a

2-chl or onet hyl - 5- net hyl phenyl group, a

2-fl uoronet hyl - 5- met hyl phenyl group, a

2'éﬁf@%&*%Eﬁiﬁﬁig%ﬁégﬁgiiﬁ%ggﬁgﬁ§¥g%$gﬁ%,aa 5-chl oro- 2-f
2-@“?ﬁ%%‘éﬁ%&@%ﬁﬁﬁ%ﬁ%ﬁ'%rr%%%f gTp oroup. @
2 e e oS oop, 2

2 - Gafd MOrD- b M BBy | g E5@P. a @
2,3-dif|uoro-5-hydro£€%%thy pﬁ%ngﬁygroup, a 2,

2 - A1 Idhfd Lpror BF Nysh stk Tyhaenydraiospa and the |ike.
Among these, a 2,5-difluorophenyl group and a

5 - ¢h Bofo 17 4 dH Ler apdetnyl phetiywl pyaswep praf erred. [ 0026]
Next, Are will be described in the followi ng. [0027]

5 - i e -eSlant sonee tpheiptiemy b uprawp c ke may be
substituted, or a heterocyclic group which may be

5 - chiloztd 1At &gl 1 J@o2s) thekphenhe 99w/ phenyl group whi ch
may be substituted" nmeans an unsubstituted phenyl

5 - gl - Zrst Wil Juerone YRR eRy b Ut OoWhi ¢ i s substi t ut ed
wi th one substituent, or two identical or different

2 - GBS 1 OIS e PR O tFHECF oud consi sting of

2-fluoro-5-fluoromethylphenyl group, a
2-fluoro-5-difluoromethylphenyl group, a
2-fluoro-5-trifluoromethylphenyl group, a
5-fluoro-2-chloromethylphenyl group, a
5-fluoro-2-fluoromethylphenyl group, a
5-fluoro-2-difluoromethylphenyl group, a
5—fluoro—2—trifiuoromethylphenyl group, a
2-methyl-5-chloromethylphenyl group, a
2-methyl-5-fluoromethylphenyl group, a
2-methyl-5-difluoromethylphenyl group, a
2-methyl-5-trifluoromethylphenyl group, a
2-chloromethyl-5-methylphenyl group, a
2-fluoromethyl-5-methylphenyl group, a
2-difluoromethyl-5-methylphenyl group, a
2-trifluoromethyl-5-methylphenyl group, a
5-chloro-2-fluorophenyl group, a2-chloro-5-fluorophenyl group,

a 5-chloro-2-hydroxymethylphenyl group, a
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a | ower al kyl group which nmay be substituted with a
hal ogen atom a hydroxy group, a | ower al koxy group
whi ch nmay be substituted, and a halogen atom In the
case where there is one substituent, the substitution
position is preferably the 4-position, while in the
case where there are two substituents, substitutions
at the 3 -position and 4-position or substitutions at

5 P Y TR SRR, GO 0% Sbst tuted with a
gr ot ) ; "
2~ R e AR e A R O 0T :r;eesarre gr oup
. : d
2_€§#%£§?$éﬁ§%ﬁ§%£ﬁ%%w%g%cfﬁggghﬁgggyﬁﬁgfggeStggu;e
2,?—%1%5&%&%&&@1 1 Rorolpe hower al koxy

group h nmay be “subst’ t'ut ed, ich is used as a

2, SUbst 1 ddedt s fioratheybavet pieaty Deeduphemd tge Aipe . t M@ong
term "l ower alkoxy group” neans an al koxy group havi ng
théde, aaboveddesabirbptehphesrabi yndynorp3 as-arifluorcphenyl
constituent, and these |ower al koxy groups nmay be
gréup tdwes swfdrteded with a hal ogen atom Thus, the
| ower al koxy group which may be substituted may
[002%] ude a nethoxy group, an ethoxy group, a propoxy

group, an isopropoxy group, a butoxy %%9up,,an
i soB¥gEky AFfotEllabet desBiibed) gy s R Pt s,

roup, a hexyl group, a cycl opropyl oxy group, a
[0 %7k|uoronethoxy group, a trichloronethoxy group, and

e K AIO08 e 8 TR Bl RN dey ot s cutea,
or " 098D LM B8 FrSHUP 1 8 Mha Be L 8QELPVEE RN i ONEd
[0028]

Here, the term “phenyl group which may be substituted”
means an unsubstituted phenyl group, as well as a phenyl group
which is substituted with one substituent, or two identical or
different substituents selected from the group consisting of
a lower alkyl group which may be substituted with a halogen atom,
a hydroxy group, a lower alkoxy group which may be substituted,
and a halogen atom. In the case where there is one substituent,
the substitution position is preferably the 4-position, while
in the case where there are two substituents, substitutions at
the 3-positionand 4-positionor substitutions at the 3-position
and 5-position are preferred.

[0029]
The lower alkyl group which may be substituted with a

halogen atom, which is a substituent for the above-mentioned

12



phenyl group may be exenplified by the sanme ones as
the hal ogen atons described as substituents for the
Arl, and a chlorine atom and a fluorine atomare
preferred, with a fluorine atombeing particularly
preferred. [0032] The heterocyclic group as in the
het erocyclic group which may be substituted neans a
nonocyclic or bicyclic heterocyclic group, and

ph%’gf]f:?{ljﬁ)c I’I Lleans a, %bo:c?ﬁ_ Zé%l_t%}?rlgcg’geulb,glgyl group which

VIEHroup: B N
- G-yl ' f. !
ey B e e ) A B R R Y e rore

as NSt SHRSYELLEN O PYPSLHBRYAPE, Substituted with one group
or atom or two identical or different groups or atons

[ogebpected fromthe group consisting of a lower alkyl
group which may be substituted with a hal ogen atom a
hy drexy tgepreBall RORY grEdleOwYiighawp, bhiaibgtaytueed, which
substituted, and a hal ogen atom as described in the
is casel whed st dituemip iemyt hgraduprevuarit imnedehenyl group,
substituted. That is, if a plurality of groups or
thattesn {lewepr @bkoky apr sufs mepren 8y, 21 esy gpoupsaging the
atons may be identical, or may be different from each

aboyhedestUR3] Mwar AdXyd grsupses tacempfrditsionts- grd these
group, a substituted _ pyridin-3-yl group or |
Loy ik R SINPURSY Bay, Oe h%n@%%ssukgﬁgfelf%f%ﬂ yifidyé halogen
e GhOS AT 2L 2, ROLAL 00, Pata Lo, 0009, bt ik DPcces
e A e O il o BLEED G0 SHOBERY L0,
oo LSBT, £ SUSL B St B o
teft OROSEY Srilp I Ne SaPOSkY i QPoup, a hexyl group, a
cyclopropyloxy group, a trifluoromethoxy group, a
trichloromethoxy group, and the like. Among these, a methoxy
group and a trifluoromethoxy group are preferred.
[0031]

The halogen atom as a substituent for the above-mentioned
phenyl group may be exemplified by the same ones as the halogen
atomg described as substituents for the Ar;, and a chlorine atom
and a fluorine atom are preferred, with a fluorine atom being
particularly preferred.

[0032]

The heterocyclic group as in the heterocyclic group which
may be substituted means a monocyclic or bicyclic heterocyclic
group, and specifically means a pyridin-2-yl group, a

pyridin-3-y1l group, a thiophen-2-yl group, a benzofuran-6-yl

13



When Are is a substituted pyrimdin-5-yl group, it is
preferable that substitution with a group or an atom
occurs at the 2 -position. [0034] Therefore, specific
exanpl es of Are include aphenyl group, a 2

- met hyl phenyl group, a 3 -nethyl phenyl group, a

4- met hyl phenyl group, a 2-ethyl phenyl group, a
3-ethy|pheny| group, a 4- ethylphenyl group, a

b SR L T LB P e
LI AN s FORA i

G5 Gz tyd RBBAYL c8MOMPdid ferent t
RS Fhet nﬂeﬁg group, ac3 4- dlﬁetﬁﬁeghe%i?u%ﬁgﬁb? ons

seﬁec@aéf@d&ptﬂél boBkeER NG 3f Y BYkrda Bty |g@'|aﬁ®y\hh1ch
group, a 3-nethyl-4-ethyl phenyl group, a 3 -ethyl

may el Sybpbetyt e@hditih a kol atonptanydreny! gosapp a Bower
4-di cl uor onet hyl phenyl group, a

al¥esty icptduy ety mplreby | supouptuee@; fandier bedolggnphenpl, as
group, a 2-difluoronethyl phenyl group, a

deg:1ibéd vor ¢inet hakphengte Aw0ap, apBiyl group which may be
| uor onet hyl phenyl group, a 3 -dif luoro methyl phenyl

subgitobipited- tﬂ'lfaﬂtu@ﬁonétfhyll phemgligiyoqf, g5@ups or atoms are
| uor onet hyl phenyl group, a 4- dlfluoronethglphe g

Pr%ﬁ%*aﬁ“@‘%ﬂ‘f@%oﬁ@?ﬁ?l%ﬁﬂ OgAdiss Jay be identical,

4-trichl | - group, a

or ¥ 4§ LF&%E%E%‘)‘V/ ’ga’r ?%Tkgh% Tyroup, a
[Oé%%flchloronethyl 3- met hyl phenyl group, a
rifluoronethyl 3-net hyl phenyl group, a

e%ZXP hf@él su}:g.srtplucqlte&!i é‘ypyﬂ RXY pﬁf E{Yclougf OauQuth ituted

4 hy roxyphenyl~ group roup

py%z et %%igheny gélg%rg%lﬁ hox{/%g%wl tgﬁé)u@mups
preferably have a substituent at a position para to the bond
with the sulfur atom. That is, when Ar, ig a substituted
pyridin-2-yl group, it is preferable that substitution with a
group or an atom occurs at the 5-position, while when Ar; is
a substituted pyridin-3-yl group, it is preferable that
substitution with a group or an atom occurs at the 6-position.
When Ar; is a substituted pyrimidin-5-yl group, it is preferable
that substitutionwithagrouporanatomoccursat the2-position.
[0034]

Therefore, specificexamples of Ar; include a phenyl group,
a 2-methylphenyl group, a 3-methylphenyl group, a4-methylphenyl
group, a 2-ethylphenyl group, a 3-ethylphenyl group, a
4-ethylphenyl group, a 4-propylphenyl group, a

4-isopropylphenyl group, a 4-cyclopropylphenyl group, a

14



group, a 4-ethoxyphenyl group, a
4-(trifluoronethoxy)phenyl group, a 2-chl orophenyl
group, a 3-chl orophenyl group, a 4- chlorophenyl
group, a 2, 3-dichlorophenyl group, a
2, 4-di chl orophenyl group, a 3, 4-dichl orophenyl group,
3, 5-di chl orophenyl group, a 2-fluorophenyl group, a
-fl uorophenyl group, a 4-fluorophenyl group, a

3
4*%% Pp G S o dna B uBn et PBREME  ATOHP
< deufraineie eﬁrﬁu%‘i%%% PegeYbpEheyBenatul arone, 7
4- %&?F@heﬁyﬁp?%ﬂgio fo %lﬁhﬁndime9ﬁ9yﬁheﬁyl group, a

uor o- enyl group,” a

2, 8- élﬁéfﬂygpﬁéﬁtyoéﬁaﬁéhyépﬂe@yﬁlﬁéﬂﬁﬁlpﬁenyl group, a

| or o- heny[ group, a 5-f

3,$U@iﬁe§hﬁ3pﬁéh?he@ybu§[OQDZ mé&thyl-4-ethylphenyl group, a

3-fluoro-4-trifluoronethyl phenyl group, a

3 -mefhybr 0- Sehylphemybrptdud , phemdt yrloup mest hylphenyl group,
3-fl uoro-4-nmet hoxyphenyl group, a

a 43-aillaromethydidimnyphenplp, g dugiichloromethylphenyl group,
3-fl uoro-4-ethoxyphenyl group, a

a 43teichdorpmethoi |ggﬁumwﬁ1%;fluoromethylphenylgroup,
4-f|uoro-3-nEthox§ phenyl group

a 2=k HreraneaeRBoR %%g%ygr@pgupa 2- trlfluoromethylphenyl
GTQuRh1or oF SUBERBSY BRCHUPRT by SARHE  2p3 flF hugrgPegRytphenyL
9r%ﬁ%u6f§QX%E%%R?ﬁﬁﬁéﬁﬁ%ﬁégég ggpgébEF%D¥58¥£EHEQE§1¥£enyl
R
BSOSO AR ofon, TouE, o,
4-2r{dhVOronet iyl ) PYhé h{t ghathy Ur §EBup f a

5-(di fluoronet hyl)pyridin-2-yl group, a
4 - Br { f Th bt o orrel hylpeyiy tbheyy | ggoapp, aa
5-trichloromethyl-3-methylphenyl group, a
5-trifluoromethyl-3-methylphenyl group, a 2-hydroxyphenyl
group, a 3—hydroxyphenyl group, a 4-hydroxyphenyl group, a
2-methoxyphenyl group, a 3-methoxyphenyl group, a
4 -methoxyphenyl group, a2-ethoxyphenyl group, a 3-ethoxyphenyl
group, a 4-ethoxyphenyl group, a 4- (trifluocromethoxy)phenyl
group, a 2-chlorophenyl group, a 3-chlorophenyl group, a
4-chlorophenyl group, a 2,3-dichlorophenyl group, a
2,4-dichlorophenyl group, a 3,4-dichlorophenyl group, a
3,5-dichlorophenyl group, a 2-fluorophenyl group, a
3-fluorophenyl group, a 4-fluorophenyl group, a

2,3-difluorophenyl group, a 2,4-difluorophenyl group, a
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5- hydr oxypyri di n-2-yl group, a 5-nethoxypyridin-2-yl
group, a b5-ethoxypyridin-2-yl group, a

3-chl oropyridin-2-yl group, a 3-fluoropyridin-2-yl
group, a 4-chloropyridin-2-yl group, a

4-fl uoropyridin-2-yl group, a 5-chloropyridin-2-yl
group, a b5-fluoropyridin-2-yl group, a

6-chl oropyridi n-2-yl group, a 6-fluoropyridin-2-yl

s QLA AR ool DYLE)E 1B foMonen gl OhPond, o

i . { di n-.2- vl
4—%@??%%{%:@@%@%ﬂ%+%%é}gkﬁyéjéﬁ4§§%ﬁﬁko§?—methylphenylgroup,
* TGS EIR B sl g oupr foro- s mechyipheny?
groud!

| § | YOF DRBEHYA - ﬂl@@f@&(é@ﬂ%iﬁgh@nﬁl Yhr&aeupa a
pyridin-3-yl group, a 2-nethyl pyridin-3-yl group, a

3 - fr st byl py1i f hSremythy Up eyl agbodpt hyl pyri di n- 3-yl
group, a 6-nethyl pyridin-3-yl group, a _
5 - ] shd oF onet iyl pipymy dgrolpyla I Hlymra 3 -methylphenyl group,
6- (di chl oronmet hyl ) pyri di n-3-yl group, a
a B-filuordd or onef hyddpye by hpBeyyl ggoogp , ad
‘ 2-(fluoronethyl)pyridin-3-yl group, a
3 - Plyaird + Brot bRt WropsEivi phenyl growp; @
2-(trifluoronethyl)pyridin-3-yl group, a 4-éf
3'f%ﬁ@%@ﬁﬁTW@B%@%YEW?PEly$r@VBUp? -chloro-4-methoxyphenyl

or 33T LR R el R, £,

> G TBMABIL BB 87 2UBy8r-3 -methonypheny)
ox it ST L e gp, & O

4-Bridid L yor o ARyl | ¢8as; YA 9L ONPord-3-ethoxyphenyl
group; a pyridin-2-yl group, a 3-methylpyridin-2-yl group, a
4-methylpyridin-2-yl group, a 5-methylpyridin-2-yl group, a
E—methylpyridin—z-yl group, a 5-(chloromethyl)pyridin-2-yl
group, a 5-(dichloromethyl)pyridin-2-yl group, a

5- (trichloromethyl)pyridin-2-yl group, a

5- (flucromethyl)pyridin-2-yl group, a

5- (difluoromethyl)pyridin-2-yl group, a

5- (trifluoromethyl)pyridin-2-yl group, a
5-hydroxypyvridin-2-yl group, a 5-methoxypyridin-2-yl group, a
5-ethoxypyridin-2-yl group, a 3-chloropyridin-2-yl group, a
3-fluoropyridin-2-yl group, a 4-chloropyridin-2-yl group, a
4-fluoropyridin-2-yl group, a 5-chloropyridin-2-yl group, a
5-fluoropyridin-2-yl group, a 6-chloropyridin-2-yl group, a

6-fluoropyridin-2-yl group, a 5-chloro-3-methylpyridin-2-yl
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6-(trifluoromethyl)pyridin-3-yl group, a

6- net hoxypyri din-3-yl group, a 2-chloropyridin-3-yl
group, a 2-fluoropyridin-3-yl group, a

4-chl oropyridin-3-yl group, a 4-fluoropyridin-3-yl
group, a 5-chloropyridin-3-yl group, a
5-fluoropyridin-3-yl group, a 6-chloropyridin-3-yl
group, a 17 6-fluoropyridin-3-yl group, a

SEP1 by 6 4L HBE Ry P BUFF O PRI igPRCRE: gPoue.

e R R A
RS ﬁ%-ﬁeﬁ?*i%?gﬂg?ﬁégﬁyﬁéﬁﬁ§h h.%%Le%5895i group, a

5- énﬂgkaybtﬁégﬁyfﬁzzlain gtyyp réup; Met hyl t hi ophen- 2-y|
group, a 5-trichloronethylthiophen-2-yl group, a

5- bbbl sonerey iyl thionheny2- yrogpoup, a
5- hydr oxyt hi ophen-2-yl group, a 5-chl orothi ophen-2-yl

5 - g bfpuorambSt h Lo4 ohdt bhphepr P2dyh-grplipgraup; a pyridin-3-yl
benzof uran-6-yl group, a 3-nethyl benzofuran-6-yl

groupupa 2-Beokyhyybedzof ¥ wh- 6x9hp, grodpmedhylpyridin-3-yl
2, 3-di hydrobenzof uran-6-yl _group, a

gr@umethyﬁ meghﬁlpyﬁiéb@niofhrﬁﬁOBPyIagﬁo@ﬁthﬁlpyrldln 3-y1
5- met hyl - 2, 3- dlhydrobenzofuran 6-yl group; a

greNPi n? df n{cbyprogebhpl) BYPIdiRngrByr RPHPN- 8-yl group,
Gﬁm%%%%%m@%&f“
o~ Set R aerGRee Ryl BYF AT A2y b EPBuR® and the 11 ke.
2-§9?%$réﬂgﬁﬁ%yfpgfﬁﬁ¥ﬁ 9r§fpﬁuorépE§L§Y'SP23%' a e
%%ﬁ%ﬁg%ﬁ&ggﬁ%gy#ngg%%,gtgyggrééﬁgigghenyl group, a

2 - fer {106 oRORPE Doyl ahenyl v Or §¥Bup, a

- (fluoromethyl)pyridin-3-yl group, a

- (difluoromethyl)pyridin-3-yl group, a
4- (trifluocromethyl)pyridin-3-yl group, a
5- {(fluoromethyl)pyridin-3-y1l group, a
5-{difluoromethyl)pyridin-3-yl group, a
5-{trifluorcmethyl)pyridin-3-yl group, a
6- {fluoromethyl)pyridin-3-yl group, a
6- (difluoromethyl)pyridin-3-yl group, a
6- (trifluoromethyl)pyridin-3-yl group, a
6-methoxypyridin-3-yl group, a 2-chloropyridin-3-yl group, a
2-fluoropyridin-3-yl group, a 4-chloropyridin-3-yl group, a
4-fluoropyridin-3-yl group, a 5-chloropyridin-3-yl group, a

5-fluoropyridin-3-yl group, a 6-chloropyridin-3-yl group, a
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a 3,4-difluorophenyl group, a 3,5-difluorophenyl

group, a 4-chloro-3-nethyl phenyl group, a 4-f luoro-3
- met hyl phenyl group, a 5-chloropyridin-2-yl group, a
5-fluoropyridin-2-yl group, a 5-nethylpyridin-2-yl
group, a 5-(fluoronethyl)pyridin-2-yl 18 group, a
5-(di fluoronethyl)pyridin-2-yl group, a 5-
(trifluoromethyl)pyridin-2-yl group, a

g%%%%gﬁg é%&{ﬂyy%ygFag OugyF cglorgoroﬁgEhgiBy§1&£n 3-yl
oot BOE BB YA 0105, KL 10V 00,

5-25%5% %uaéeggiﬁyﬁayfm 13 Ybugt O4p, a

trifluoro pyri m di n- 5 yI group, a

6- §1&8£81911Hé@9{,? §y§1a£n9§ oyp g@obpf | gor ot hi ophen- 2-yl
group, a benzofuran- 6 -yl group, a 2, 3

5-mét By dr obenz ol wbaBme bhyyby gt Qi - 3apll gridiey ;| 4 kRiapkRen-2-yl
preferred, and a phenyl group, a 4-nethyl phenyl
groipum 3adethiyithdvphenhpl phemydbugr eup-methylthiophen-2-yl
a4- chl or ophenyl group, a 4-fluorophenyl group, a
grdupet hoXypaenyl tigioppena2 4yl (grefipl uar onet hoxy) phenyl
group, a 3,4 -dif luorop henﬁ group, a
5 - gr belh bprome Hey hyh brphen - 3r plpgraup, a
4-f1 uoro- 3- nethg phenyl group, a 3,5-difl uorophenyl
5- Eﬁb@buoggmgt@y} h+93h%%@¥hyl)gypvarnaz yI group, a 6-
rlfluoroneth ) pyridin-3-yl
FoRXYF BHORE %%L&f%ﬁ% Fo5a S %ﬁ 8%5&&Phle@o§5]ylxgr°upf
epresents. The ¢ n
a %ﬁ%ﬂ%% 1?@5%%5 n¥1ed%9ulaen%r Tt e S G
ﬁ{&%‘# _Bry18 XBL P b8 f 6-y1
3 ég%ﬁg%%§ arl§ O%?Vogsstuat# © %ggg n-eny
group; a 2,3- dlhydrobenzofuran-s-yl group, a
3-methyl-2,3-dihydrocbenzofuran-6-yl group, a
5-methyl-2,3-dihydrobenzofuran-6-yl group; a pyrimidin-5-yl
group, a 2-methylpyrimidin-5-yl group, a
2-chloropyrimidin-5-yl group, a 2-fluoropyrimidin-5-y1 group,
a 2-trichloromethylpyrimidin-5-yl group, a
2-trifluoromethylpyrimidin-5-y1 group, and the like.

Among these, a phenyl group, a 4-methylphenyl group, a
4-chlorophenyl group, a 4-fluorophenyl group, a
4-trichloromethylphenyl group, a4-trifluocromethylphenyl group,
a 4-methoxyphenyl group, a 4-(trifluoromethoxy)phenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
4—chloro—3—methylpheﬁylgroup,a4-fluoro~3—methylphenylgroup,
a 5-chloropyridin-2-yl group, a 5-flucropyridin-2-yl group, a

5-methylpyridin-2-yl group, a 5-{fluoromethyl)pyridin-2-yl

18



Y represents a hydrogen atom -NR R2, or -OR' [0037]
Wien Y is -NR R2, Rl and R2 may be specifically
exenplified 19 by the groups described in the
follow ng, but is not particularly limted as |ong as
the group can be netabolized in the body to generate
-NH2 as Y 0 03 81 R1L neans a hydrogen atom a | ower

al kyl group, or a hydroxy group. As described above,

o o s ATy Lt el
> LA R Begl ety
o= qU% 6. ELGL S LY, 9101 SifSth, [90550eFE iypiains -1,

grSPStd tall eeh G-ty BY AP0y n 95 OPD, gBBugl kexycar bonyl
group which may be 'substituted, a | ower al koxy group

6 - Wi R dEdmdeny BBt i d ik e3l, y Rigedhmp Qroup whi ch maybe
substituted, aphosphono group, a phenyl group which

6 - {eayi flen cedasd i Hyell Jashyr Dl i rave ay gt dap, het er ocycl i c group
whi ch nmay be substituted. [0040] The term "l ower al kyl

2 - grmoiupl wdn anie trieyl. ey isimsdintd edl group heacase where R2
is a lower alkyl group which may be substituted,

5 - atslanrotdni aptribs? v higeeurovwe s A g refitvigphen- Iy} gxouR. a
| ower al kyl group having, as _substituents, 1 to 3

benpafuparnsd] o6k 88°HPorf 2t Red§hydpoRBREPERIAY ~6f Y4 I*RMY and

al_kanoyl group, a carboxy

thea lddiey Cdin BRIt g6, 22 lﬁ\dgﬁ%gér 8%8{18\261% ofePeERbRYmYL
'grqq.{ﬁ?\,gg 4V—\'f1]:ir(il% 1rlrlao¥:o?nee t%lir Spthietnlfftlegfogp ,rrgrtlc—acﬁ'}loor%p%@nylagroup .
a 4-fluorophenyl group, a 4-methoxyphenyl group, a
4- (trifluoromethoxy)phenyl group, a 3,4-difluorophenyl group,
a 4-chloro-3-methylphenyl group, a 4-fluoro-3-methylphenyl
group, a 3,5-difluocrophenyl group, a -
5- (triflucromethyl)pyridin-2-yl group, a
6- (trifluoromethyl)pyridin-3-yl group, and a benzofuran-6-yl
group are more preferred.
[0035]

X represents -8-, -SO- or -S0;-. The compound which is
a compound represented by general formula (1}, and in which X
is -80- or -S0,-, may exhibit a desired effect, particularly
in vivo situations. |
[0036]

Y represents a hydrogen atom, -NR'R?>, or -OR''.
[0037]

When Y is -NR'R?, R' and R may be specifically exemplified
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al kylthio group, a |lower alkylsulfinyl group, a | ower
al kyl sul fonyl group, an am no group which may be
substituted, 20 a halogen atom a phenyl group which
may be substituted, and an aronmatic heterocyclic
group which may be substituted. When a plurality of
groups are present as substituents, the groups may be
identical, part of the groups may be identical, or al

th iff t. .[0041
by &3&13 Sostae et e e EPTibwy o bl St Bl S v
., sybst it '
R R A
geﬁgf%?g _pgfoup and a tert-butyl group are preferred,
wth a neﬁhyl group or an ethyl group being nore

[odygferred. [0042] Next, the substituents for the | ower
al Kyl group in the case where R2 is a |ower alkyl

gr oy Wl e a Y Ryl B bint, U edwervh 1 ky Derrdessrobedhydroxy
[0043] The terni | ower al kanoyl group" nmeans a

gré&ig ai gt debatriedd andvier, antized caldrardyy 1grgoemphandang 21
to 6 carbon atons, and exanples thereof include an

st mcietht - raduped a nreopitedy lorgegwd,ic albwtly oybugr baping 1 to
val eryl group, a hexanoyl group and the like. [0044]

6 catipon sLoms| ensra e kKoxy garbpmyid 3 obhy 1 gEan® arq pyeferred.
al koxycarbonyl group having the above-described | ower

For|Ky| 2 §YeEpIes atesnst eudvthydndnesdnd sy particularly

nmet hoxycar bonyl group, an ethoxycarbonyl group, a
Pr%ﬁ%ﬁﬁ&%tarbonyl group or the like. [0045]

[0039]

R? is a hydrogen a;tom, a lower alkyl group which may be
substituted, a lower alkanoyl group, an alkoxycarbonyl group
which may be substituted, a lower alkoxy group which may be
substituted, anamino group whichmay be substituted, a phosphono
group, a phenyl group which may be substituted,- or an aromatic
heterocyclic group which may be substituted..

[0040]

The term “lower alkyl group which may be substituted” in
the case where R? is a lower alkyl group which may be substituted,
means an unsubstituted lower alkyl group, as well as a lower
alkyl group having, as substituents, 1 to 3 groups selected from
the group consisting of a lower alkanoyl group, a carboxyl group,
a lower alkoxycarbonyl group, a hydroxy group, a lower alkoxy
group which may be substituted, a mercapto group, a lower
alkylthio group, a lower alkylsulfinyl group, a lower

alkylsulfonyl group, an amino group which may be substituted,
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The | ower al koxy group as in the | ower al koxy group
which 21 maybe substituted neans the sanme group as
the | ower al koxy group described as a substituent for
Arl, and exanpl es thereof include a nethoxy group, an
et hoxy group, a propoxy group, an isopropoxy group, a
but oxy group, an isobutoxy group, a pentoxy group, a
cycl opropyl oxy group, a cycl opentyl oxy group, a

| | h d the_like. ,
Rk b G o A
Th I, | k . Lt
o T B LA 0 B SOt e
R
mayd HAA QMG RaABY p R SYPSEhd Wes i pGidides aqenthexy, or all

group, an ethoxy group, a Tcarboxynethoxy group, a
of MRINVGA DY} RS hoxys Graup, an et hoxycar bonyl met hoxy
group, a 2-hydroxyethoxy group, a pyridin-3-yl nethoxy
[oggoup and the [|ike, while a nmethoxy group, an ethoxy
group, a carboxynethoxy group, an
et halepesr howry Lowelox kgl ogpoum @s -ihy dihex fewkex g Ly duproup
a pyridin-3-ylnethoxy group and the |ike may be
whimdntiagn ek ssubsipriaugrdf emeludgoupks $O026IrqHes t &% nfhose
"l ower al kylthio group” nmeans a | ower al kylthio groug
dedrivibrl B VEboPELdasBe Bl TR Ak AtIgrlogEoNe a® Propyl
constituent, and exanpl es thereaof inc]ude met hyl thi o
grepmapd a FerdrHtoH grgHBuHEe &r&f&ﬁ’ﬁ%i 8153&1 B‘,et%lytl group
tert-hutylthio group, a cyclopro thi o group, and
or (a7t ST S0 B rafrt e TR oot B ol oood”
[0 ns a lower alkylsulfinyl group having the .
e-descri bed | ower al kyl group

Next, the substituents for the lower alkyl group in the
case where R? is a lower alkyl group which may be substituted,
will be described.

[0043]

The term “ lower alkanoyl group” means a straight-chained
and branched alkanoyl group having 2 to 6 carbon atoms, and
examples thereof include an acetyl group, a propionyl group,
a butyryl group, a valeryl group, a hexanoyl group and the like.
[0044]

The term “lower alkoxycarbonyl group” means a lower
alkoxycarbonyl group having the above-described lower alkyl
group as a constituent, and means a methoxycarbonyl group, an
ethoxycarbonyl group, a propoxycarbonyl group or the like.
[0045]

The lower alkoxy group as in the lower alkoxy group which
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22 as a constituent, and exanples thereof include a
nmet hyl sul finyl group, an ethylsulfinyl group, a
propyl sul finyl group, a tert-butylsulfinyl group, a
cycl opropyl sul finyl group, and the |ike. [0048] The
term "l ower al kylsul fonyl group” neans a | ower

al kyl sul f onyl group having the above-descri bed | ower
al kyl group as a constituent, and exanpl es thereof

ma% ?)%L%%st?l{@{g% LUl a0yl sagl{agé’poauﬁ?gﬁl{% g%%}egﬁ?ﬁ%ﬁc f group

. a propylsultonyl group, ty
de %%glg?d %ﬁqgé( %lu%%rtﬂﬂﬂeitﬁl % QP %ﬁ%ﬁexﬁﬂﬂ 1586 1hdddtF include

term "am no group may~ be substituted”

a RS ARroWh S WRSL{ kY% &R0 Qﬁ‘?ﬂﬁbxyagr%b | 238i3Bpropoxy

am no group substituted wth one substituent selected

grdi@Mmd Met@eugreeps shi Dgodht dxy! S¥Blp Al X Yer@odibgraup, a
| ower al kanoyl” group, a | ower al koxycarbonyl group,

cy@hdh foy 1 bogeqrean) aa ntyngl deért ptyryi grgupupa and
exanpl es thereof include an am no group, a nethylam no

cy gt opmpopy bmelt vgt dyy agrowp gr awg, thae atkeyl dmaogy dgrimegs, &
propi onyl ami no group, a butyrylam no group, a
me ppop xrearhemd ani AbhgrPuprown ARl Iygferisshy | dkese lower
group, a tert-butoxycarbonylam no group, and _the
alkoxe gravpsgnaldse FUEtHEHet H3A BHY Her G Ma b ¢ £ aererlr ggoup.
0050] The hal ogen atom neans, as descri bed above,

. a
an g kKXY RBTLRPEM I TP YR 1R FIY AE OFY SHOWP HPH i e Sl U oF L QAT OUP

suciblg djg% g% ? é}?{rﬁ. %£ O%g%%g Th %"Eeerre@ c:zpeh,e : %H’l@g rp?:lé% e%&ﬁ% TNer
alkoxy group which may be substituted includes a methoxy group,
an ethoxy group, a carboxymethoxy group, a
methoxycarbonylmethoxy group, an ethoxycarbonylmethoxy group,
a 2-hydroxyethoxy group, a pyridin-3-ylmethoxy group and the
like, while a methoxy group, an ethoxy group, a carboxymethoxy
group, an ethoxycarbonylmethoxy group, a 2-hydroxyethoxy group,
a pyridin-3-ylmethoxy group and the like may be mentioned as
mofe preferred groups.
[00456]

The term “lower alkylthio group” means a lower alkylthio
group having the above-described lower alkyl group as a
constituent, and examples thereof include a methylthio group,
an ethylthio group, a propirlthio group, a tert-butylthio group,
a cyclopropylthio group, and the like.
[0047]

The term “lower alkylsulfinyl group” means a lower

alkylsulfinyl grouphaving the above-described lower alkyl group
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an unsubstituted phenyl group, as well as a phenyl
group substituted with one to three of hydroxy groups
or | ower alkoxy groups. There is no limtation on the
position of substitution for the substituents.
Furt hernore, when the phenyl group has a plurality of
substituents, the phenyl group may be substituted
with identical substituents, or part of the
stltuen b n I t .
2s R HER R mpe T e e st ot d MEpgt e einyl
Se I p : bst Lttt e
il dﬁ aa%%‘ftf’%?%% p%fﬂé@% %‘%ﬁé‘@%ﬁ%ﬁ%ﬁl@?guﬁtbﬁﬂf ;
tef@*ﬁuﬁjyf%gif’ ffg‘iﬂuﬁg Whe1@propylsul finyl group, and the
hydroxy- 4- ne enyl “group, " "a
11@35 dlhydroxyphenyl group, a 3-net hoxyphenyl group, a
3, 4- di met hoxyphenyl group, a3, 4,5-trimethoxyphenyl
[ogdoup, and the |ike. [0052] The term "aronmatic
heterocyclic group which may be substituted" neans a
ni t rogenzeont ‘el awwary i lopedu CEdvey erocyad f cnegnoup Wbweh
may be substituted with the above-described | ower
alkykyhl froybgrang havamsy thegbodgtdgeoupbed Lppeirdaziny group
group, a pyrimdinyl group, a pyrazinyl grou a
as pyeerdt i ueploupndaexanpd garbeyecdr ouplede a ‘tl?&afibﬁylf onyl
group, each being unsubstituted, as_well as_a
IT PR hyqrpy@t@gl%tg%vl TRy | %wt%&t%%f@?% pdroyp. a

oo IR T} ot o A P P e

Lipover al kyl group substituted with a hydroxy group
5 %e af orementi oned hydroxy group may be further
[0 i tituted with a substituent which can be
ydrolyzed in the body to generate the aforenenti oned

hydr@xy 2 9 ﬁﬂﬁo Jﬂﬁtﬁ YR8 B mhheps Uhalddit8ted S me@hs an

partlcularly
unsubstituted amino group, as well as an amino group substituted

with one substituent selected from the group consisting of a
lower alkyl group, a lower alkanoyl group, a lower alkoxycarbonyl
group, and a nitrogen-containing heterocyclic group, and
examples thereof include an amino group, a methylamino group,
a dimethylamino group, an acetylamino group, a propionylamino
group, a butyrylamino group, a methoxycarbonylamino group, an
ethoxycarbonylamino group, a tert-butoxycarbonylamino group,
and the like. Among these, a dimethylamino group is preferred.
{0050]

The halogen atom means, as described above, a chlorine
atom, a fluorine atom, a bromine atom or an iodine atom.
[0051]

The term “phenyl group which may be substituted” means
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and those substituents that are generally known to
have such property can be used. For exanple, a
substituent which results in an ester bond or the
i ke, such as a substituted carbonyl group or
phosphono group, may be nentioned. The substituted
carbonyl group may be specifically exenplified by an
al kanoyl group, a benzoyl group, an aronatic

o AR SR 20,8,y s g oo
OB SO0 RO Pk ey SO o
titied 1 88y 1ARiudeian ﬁ%hgxﬁoﬂi‘@i@n oF substitution

proplonyloxy group, a butyryloxy ‘group, a

FoHHOXNRGEH @X¥En@kQUPFuARhafhd9as &gy tHOWhendl group has
oxal yl oxy group, a carboxyacetoxy group, a

a ptarhoxypremsabpyt 0¥VengE0 Whe pheaybaodut yay exyugs oiputed
a benzoyl oxy group, a carboxybenzoyl oxy group, a

wi gty ril diyel tciarao ket tgreotyy, @r parttorypyhedglhibat bonghbgymay
group, a phosphonooxy group, and the |ike. [00541

be THaptierdnmiresl bioft tiee buhet 1ahkpt sgrattpe whifdie Rt Hreoups .
substituted as for  R2 include a nethyl group, an ethyl

ST AT O i

SuQ??%ﬁ%%Qéh%ﬂéﬁﬁQﬁué Pgﬁnyﬁygg ppar%ugydgoxyggegyg group,

a 3g?g§ ﬂﬁg %ﬁ%ﬁﬂ?@lﬁp@ Blp® 35%&,%03‘5{9—%? e%&oa%ﬁg%h%lyﬁpéfroup,
 LETHAREL R TR A oo -

3, g&ar Oxy %n)gf gyeupa agérszo ygﬂﬂ&h?gggﬂeny@ groyp, and

car boxypr opy oup
thézigggmmypropyl group; a nethoxycarbonyl nmet hyl group,

an et hoxycarbonyl net hyl group, a

[ogopoxycar bonyl met hyl group, a

The term “aromatic heterocyclic group which may be
substituted” means a nitrogen-containing aromatic heterocyclic
group which may be substituted with the above-described lower
alkyl group, and means a pyridyl group, a pyridazinyl group,
a pyrimidinyl group, a pyrazinyl group, a pyrazolyl group, an
imidazolyl group or a triazolyl group, each beingunsubstituted,
as well as a rﬁethylpyridyl group, a methylpyridazinyl group,
amethylpyrimidinyl group, a methylpyrazinyl group or the like.
[0053]

Moreover, in the case where R® is a lower alkyl group
gsubstituted with a hydroxy group, the aforementioned hydroxy

group may be further substituted with a substituent which can

be hydrolyzed in the body to generate the aforementioned hydroxy
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but oxycar bonyl net hyl group, a tert

- but oxycar bonyl net hyl group, a 2

- met hoxycar bonyl et hyl group, a2-ethoxycarbonyl et hyl
group, a 2-propoxycarbonylethyl group, a 2

- but oxycar bonyl et hyl group, a
2-tert-butoxycarbonyl et hyl group; a hydroxynet hyl
group, a 2-hydroxyethyl group, a 1-hydroxyethyl

grc%uﬁyg’r%%y%%?%q%l 12[5(% gléé)%;g%ﬁ%%r Oé'lpxot?art icularly limited,

I u
ek 2oy e o TR, ae, puc

prObOHPy cad Ba M&OXV ?Bﬁfyéxe%ﬁl@; Bs3pHY QXN PWHlch results
group, a 2-hydroxycyci opr opyl  group, a

in Zail Y 1y e Pt ¥hegnawe, auch Bydroxypyel eiexdl carbonyl
group; an acet oxynet hyl group, a propionyl oxymet hyl
greiPUPr phdifidnd Gao®d hwaweumentioned. The substituted
hydr oxyacet oxynet hyl group, an am noacet oxymnet hyl
caxpaup] @roupxalyybexypeebiipcailyartaxyl Bitistdxoymatthglkanoyl
group, a carboxypropionyl oxynethyl group, a
grduemz eytherxyeet kyiouyr, cup argmatdchogydengpyl @QWWYl group
group, a pyridyl carbonyl oxynet hyl roup
or ctdmolx:;lw:r i AVlesgr BERYPSX it Bl fg%gsr aubstltuted with a
hosphonooxynet hyl group; a net hoxy nethﬁ %roup
hy&wgﬁevﬁym&wc@cs%lesew@tl}%miz §- 1§ oup?

th%FH §1§ gﬁ%gﬁ?/%%£9%ge%3¥{ 9% ou\Pp \gﬁlch may be substituted

yet hoxymet

may APFTHER S JREPR B 'hy|ﬂ°f°rpolu°&>’1°xw%9ﬁ8 pedtpreyylony

grc%ieé)‘llig? opr%y grot&%t%%ﬁuty&é?%\( é’f&&‘ﬁ &n

f@% PBLDY ! & cAL-PRyaR 9Met By} bk PHPop 8Bny1
Oxigiw't iFone hyacgroupyaaez é hy[thloethyfﬁg?%upr,lyaoXy

grdus! hyl éiﬂ‘l&@k%tﬁ@f}@l&y %r&uﬂEtQ%éﬁt@ﬁl@ﬁw gge@up, aa
2-net hyl t hi opropyl group, a 3-ethylthiopropyl group;

carbsmefibat sofr Tony | qesly) @roppidebcarbonyloxy group, a

carboxypyridylcarbonyloxy group, a phosphonooxy group, and the

hgrefore,

like.
f0054]

Thus, examples of the lower alkyl group which may be
substituted as for R? include a methyl group, an ethyl group,
an n-propyl group, an isopropyl group, an n-butyl group, an
isobutyl group, a sec-butyl group, a tert-butyl group, an
n-pentyl group, a 2-methylpentyl group, an n-hexyl group, a
cyclopropyl group, a cyclobutyl groﬁp, a cyclopentyl group, a
cyclohéxyl group; an acetylmethyl group, a l-acetylethyl group,
a 2-acetylethyl group, a 3-acetylpropyl group; a carboxymethyl

group, a 2-carboxyethyl group, a 3-carboxypropyl group, a
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et hyl sul fi nyl mnethyl group, a 2-nethyl sul finyl ethyl

group, a 2-ethylsulfinylethyl group, a

3-met hyl sul fi nyl propyl group, a 3-ethylsulfinylpropyl

group; a methyl sul fonyl net hyl group, an

et hyl sul fonyl net hyl group, a 2-nethyl sul fonyl et hyl

group, a 2-ethylsulfonylethyl group, a
nethylsulfonylpropyl group, a

2- %ﬁ L h%%sulf 81119 py I%QH(QX %afboﬁ%%étﬁyi J}roup, an

an an1no

etﬁe»gé;%&g@{ggg@&rﬂ P %@o&%ﬁl‘cﬂx‘%@n@ﬁ%tt@ﬂl group, a
buigi&}}’éé’ xﬁéﬁnf%g%ﬁyi g96a8Da @e@t%ﬂﬂ&%}wfb&ﬁ%tlﬁfl group,

acet hyl “group, a 2-propi onyl am noet hyl

a 29h@YRoxGcatbby S{E)fh'@'m Feaidy b HeHHbxBearbonylethyl group,
1-acetyl am noet hyl group, 'a 1-propionylam noet hyl

a 29pebpoxgcirbuhyn pkaginpeily) agr-Gioxycarbonylethyl group,
met hoxycar bonyl am nonet hyl group, an

a pttht-dartmonydarbororiettiyfl grommg; & hydroxymethyl group, a
tert-but oxycarbonyl am nonet hyl group, a

2 - Ry dmetroxiyival bgngtm mob’fhlﬂ‘ﬂr‘ngPth group, a
et hoxycar bonyl am noet hyl group
1, 2=-dirydirroxiist bortRN dobt mr@xm9thﬁl c%r%Y@ﬁ%i‘lﬁ?FhYl
group, a fluoronethyl group chloroethg %r g
grchm @r%e@moxwwl agm%?lyl %e% Y dHPHRToRY tp, a

2— dr OX }b\@%clpfgﬁ{ﬁ r OUp} %} GHSUPa al- hydroxybutyl group,
2 7 &%@m}%@% TraY he”yi b B SRy ety
e AT TR Rl v,
—%g&%ﬁkycfbf%ﬂa§¥?Yéﬂ@ﬁﬁy|aﬂrQ@@toﬁyﬁepﬂﬁld§£8@§hY£
oup,” a 3-net pyri dyl met hyl™ group, a
prdpo Ry tssgfmwt et fo&?OU@ , buy 2y Py¥inhe ehypy | gedhy! a

group, a 4-pyrimdinyl nethyl group, a
hydroxyacetoxymethyl group, an amincacetoxymethyl group, an
oxalyloxy group, a carboxylacetoxymethyl group, a |
carboxypropionyloxymethyl group, a benzoyloxymethyl group, a
carboxybenzoyloxymethyl group, a pyridylcarbonyloxymethyl
group, a carboxypyridylcarbonyloxymethyl group, a
phosphonocoxymethyl group; a methoxymethyl group, an
ethoxymethyl group, a carboxymethoxymethyl group, a
methoxycarbonylmethoxymethyl group, an
ethoxycarbonylmethoxymethyl group, a 2-hydroxyethoxymethyl
group, a {(pyridin-3-ylmethoxy)methyl group, a methoxyethyl
group, an ethoxyethyl group, a methoxypropyl group, a
methoxyisopropyl group, a methoxybutyl group; a mercaptomethyl

group; a methylthiomethyl group, an ethylthiomethyl group, a
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2-pyrazinyl met hyl group, a 1H i m dazol -2-yl - net hyl
group, a 1H pyrazol-5-yl-nethyl group, a

1Htriazol -5-yl-nmethyl group, and the like. [0055]
The term "| ower al kanoyl group” as in the case where
R2 is a |lower al kanoyl group, neans a

strai ght-chai ned or branched al kanoyl group having 2
to 6 carbon atons, and exanples t hereof include an

2- e oetny T ShERanch > SF P e RAGEHARY) oRB8P st
P T8 T,
@% ove dg%% %f@ﬁ?omg'ﬁQtHEYsfo§H9§ﬁé£H§§dgrﬂﬁ NSan

OXy group wh

1£yﬁfﬁn&tﬁ~plagbmﬁoxa L QEPNPL sudRiay08BhYT group, a
heterocyc i c group, and exanpl es thereof Include a

2 - SEPOXY] £ G PUSEh Rl RidigXY a3 beeyhy BswUpin@bpropyl group, a
et hoxycar bonyl group, a 2-hydroxyet hoxycarbonyl

3 - @t loypsu BE Pyl plyboxy cardugny b metloyipsubfdnyheethke . group, an
[0057] The term "l ower al koxy group which nay be

etlsyibstl fomgtiethgli grohe, cas2-nwaehelR21Eenyglebhpl group, a
al koxy group which may be substituted, neans the

2 - eibaybs WbEery bedhy bigious k 8x3-Tae dupl skl Epny Hayopel group, a
substituted with a hydroxy group or _an_aromatic 2

2 -ty bEyLEPRY LPBaRY | (Ran ds StReEdH HORTEIgPYL group;
e
ac?$¥;££{£%meth§f g£8&£ Mhlprop1gn?fa%%RéﬁeEH&?dgrgﬁp
butyrylaminomethyl group, a 2-amincethyl group, a
2-acetylaminoethyl group, a 2-propionylaminoethyl group, a
2-butyrylaminoethyl group, a l-acetylaminoethyl group, a
1-propionylaminocethyl group, a l-butyrylaminoethyl group, a
methoxycarbonylaminomethyl group, an
ethoxycarbonylaminomethyl group, a
tert-butoxycarbonylaminomethyl group, a
2-methoxycarbonylaminoethyl group, a
2-ethoxycarbonylaminocethyl gfoup, a
2-tert-butoxycarbonylaminoethyl group; a chloromethyl group,
a fluoromethyl group, a 2-chloroethyl group, a 2-fluoroethyl
group; a.phenylmethyl group, a 3-hydroxyphenylmethyl group, a
3,4-dihydroxyphenylmethyl group, a
3-hydroxy-4-methoxyphenylmethyl group, a

3, 5-dihydroxyphenylmethyl group, a3-methoxyphenylmethyl group,

a 3,4-dimethoxyphenylmethyl group, a
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case where R2 is an am no group which may be
substituted, nmeans an unsubstituted am no group, as
wel | as a nethylam no group, a dinethylam no group,
an ethylam no group, a 2-hydroxyethyl am no group, a
2-pyridylamno group, an acetylamno group, and the
like. Furthernore, the am no group which nmay be
substituted nay be a substituted al i phatic

R R T g T e
a éﬂﬁfﬁ%ﬁ%ﬁ%&%%fﬁtﬁro ”El%? é&ﬁ.lngeﬂgﬁéug£r5hp, a

a L t
R S P gLty g1
lﬂﬁ&“ﬂf&ﬁﬂ}' 1mRSEHyL gtrl'tﬁ,tﬁ?a%? AR 1211 18y B  group, a

group whi may be substituted, = means an

2- pyﬁm&tymgte@m@r@dp,gramm mldﬁdle@ﬂmmwl QFompp, a
whi ch may be substituted with one substituent sel ected

1H-fgyamddie 5 -grouwe dorisysbupg ofiHatkrdwenlabkyll -geahy,l sroup,
hydr oxy-1 ower al kyl group, a hydroxy group, an
andardheodarkigonyl group, a nethyl am nocar bonyl group, and
a di net hyl am nocar bonyl group. It is preferable that
[00F%dse substituents are present on the para-position
with respect to the bondbetween the aforenentioned
pheﬁ;hle §FEUp " ARYSEhe L hATABL gFBapP” THESLD SXHmpIRes dPere R®
is .3 hen%&ﬁggglgé?g mn@ml Chﬁsg%y be J@H}ﬁs bSIB:I’ht_agltlgedd Iorzlfcbrancheo'l

alkqaf éghenyl‘%ﬁ%%%ltarOSSHEEEYA heny%rmg %gﬁ l%s thereof

oxyp enyr —group
1n€} ngbrgﬁgﬁ g”%% g y% ﬁ£§ﬂ9 21 group, a butyryl group,
= SRR AR, n%cqe@@})éﬁhegr%uggr s and thes! i ke,
[0056]

The term “lower alkoxycarbonyl group which may be
substituted” as in the case where R? is a lower alkoxycarbonyl
group which may be substituted, means the above-described lower
alkoxy group which may be substituted with a hydroxy group or
an aromatic heterocyclic group, and examples thereof include
a carboxyl group, a methoxycarbonyl group, an ethoxycarbonyl
group, a 2-hydroxyethoxycarbonyl group, a pyridyloxycarbonyl
group, and the like.

[0057]

The term “lower alkoxy group which may be substituted”

as in the case where R® is a lower alkoxy group which may be

substituted, means the above-described lower alkoxy group which

may be substituted with a hydroxy group or an aromatic
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The aromatic heterocyclic group as in the case where
R2 is a heterocyclic group, may include a 5- or

6- menbered nitrogen-containing aromatic heterocyclic
group, for exanmple, a 2-pyridyl group, a 3-pyridyl
group, a 2-pyrimdinyl group, a4-pyrimdinyl group,
a2- pyridazi nyl group, alHimdazol-2-yl group, a

1H pyrazol -5-yl group, a 1Htriazol-5-yl group, and

e like. [0061] es
het%%ycg%%ﬁwpg%ﬁﬁ%ﬁm%n HinfPenDinttyal setH8harou,
| oprgp y thy.
Ry Pl d%%’%t?@xxo%é’% bomyT) %¥%f?99me@h°xy
u r thyl group, a 2-hydroxyeth I rou
Eg ﬁ?l &%%%fgﬁMﬂexyl group, a Y o P
[Oéggydroxy | - hydr oxynet hyl et hyl group, an acetoxynet hy

group, a nethylthiopropyl group, a
met yHes ubi-yAmieP Wro@hiowhi ch maxetdeybabbt ooyt paopyd in the
group, a nethyl carbonyl am noet hyl group, a

cagethexycR henyh aminoebirplupgwhilph may be substituted, means
tert-but oxycarbonyl am noet hyl group, a 2-chl oroet hyl

n gmeups ta tulnedr emyaoegmypetawlw@rbm agmethylamino group,
di met hyl ami nonet hyl group, car boxymnet hoxynet hyl

Wy@mmmamm,bmleféwﬂowm MAOURY olip, an
ethoxycarbonylnethoxynethyl group, a 30
Wtqﬁqu@ O’:}Jpz %yrldylamlno group, an
r din yl met ho to
ac%’f &fbﬂl'%gaegpw SR e 9 °¥ﬁ%§§mg§%83%‘wlﬁ group
cl uded as rred and
WthFg'{ 3? Lﬁ%‘ﬁD q:nl S q‘b‘if ﬁgpé % Ty %%%%y Y o@%tlg
hethea;nrépcg})%iﬁ E{you%r leqta@nga&ar%@g%% ltl%ﬁ.l%% @he nitrogen

group r oxyet group

atcﬁlﬁt w%c!}yé tthe @EJ‘&’&MH&H&PFMM %?&E’p, dand
sulfony propy group, a

examples thereof include a morpholin-4-yl group, a piperidino
group, a piperazino group, a 4—methylpiperazino group, and the
like.

[0059]

The term “phenyl group which may be substituted” as in
the case where R® is ka phenyl group which may be substituted,
means an unsubstituted phenyl group, as well as a phenyl group
which may be substituted with one substituent selected from the
group consisting of a lower alkyl group, a hydroxy-lower alkyl
group, a hydroxy group, an aminocarbonyl group, a
methylaminocarbonyl group, and a dimethylaminocarbonyl group.
Tt is preferable that these substituents are present on the
para-positionwithrespect tothebondbetweentheaforementioned

phenyl group and the amino group. Thus, examples of the phenyl
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nmet hoxycar bonyl am noet hyl group, a

hydr oxyacet oxynet hyl group, a di nethyl am nonet hyl
group, a carboxynet hoxynet hyl group, an

et hoxycar bonyl net hoxynet hyl group, a

2- hydr oxyet hoxynmet hyl group, a

(pyridi n-3-yl nmet hoxy) net hyl group, a nercaptonet hyl
group, an acetyl group, and a net hoxy group nay be

o SFE R N L LA S U e
N r@%t%lﬁ’ié’%ﬁng?ﬁ@ DR LREEIN BLAA: o=BuB, Wr@ﬁ%ﬁgwhm
pr esent%&c}[e%%%h&%%% r?éi’gfr%%g, a r’%’#ﬁﬁﬂgﬁ group,

a 49 %&oc%r@cﬂﬁ}l@ﬂe@ﬂ}ln%r%thpa 2-mé PP SXVABEAYH AN PReny 1
group, an N-net hyl’-N“(hydr oxynet hyl yam no group,” a

grdﬁbr“ﬁ“4”ﬁ&ﬁéﬁﬁ9fﬁ&iﬂbéHﬁb&hyEﬁﬁbﬁWﬁ group, and the like.
N- et hyl - N- (2- hydr oxyet hyl )am no group nmay be incl uded

[008p] preferred groups. [0063] Furthernore, Rl and R2

may, together with the nitrogen atomto which these

gr ouise arrentamind hetermeycddugated 3& hetsrecadd ehere R

group. The saturated heterocyclic group in this case
is redmterdeyebid gnmnhe ey stteledecd het epbcyTherPeFedp

which may have, as a constituent, 1 to 3 identical or
nitHIgen €A1 R BT SEI0BetdE Iﬂ%ﬁifacwﬁeg%?%& or%oraﬁxample

oxygen. atom and a sul fur, a in addition.to.t 1

2afrazf iEHRP iR Pogéfﬁlalﬁf mgrgﬁam Rig- P@%éﬂbfiégif group,

her eof |nc#ude an azet| anp ol|m
2 4 4 By SrorE rpg%ﬁ%mg}ﬁfg‘%%gzﬁ it Fog¥ahp2-y1
grdyp ! B AR GLOHP o Ry, 5! 8224 LILAYE ¢ OYRouB) and
the like.
[0061]
Among these, as for R?, a hydrogen atom, a methyl group,

an ethyl group, a tert-butyl group, a cyclopropyl group, a
carboxymethyl group, a 2-carboxyethyl group, a
2- (ethoxycarbonyl)ethyl group, a hydroxymethyl group, a
2-hydroxyethyl group, a 4-hydroxycyclohexyl group, a
2-hydroxy-1-hydroxymethylethyl group, an acetoxymethyl group,
a methylthiopropyl group, a methylsulfinylpropyl group, a
methylsulfonylpropyl group, a methylcarbonylaminoethyl group,
a methoxycarbonylaminoethyl group, a
tert-butoxycarbonylaminoethyl group, a 2-chloroethyl group, a
hydroxyacetoxymethyl group, a dimethylaminomethyl group, a
carboxymethoxymethyl group, a methoxycarbonylmethoxymethyl

group, an ethoxycarbonylmethoxymethyl group, a
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group, an isooxazolidinyl group, a piperidinyl group,
a piperazinyl group, anorpholinyl group, a

t hi onor phol i nyl group, a hexahydropyri m di nyl group,
a tetrahydropyridazi nyl group, a honopiperazinyl
group, a honopi peridinyl group, a hononorpholinyl
group, and the like. [0064] Anbng these, an azetidinyl
group, a pyrrolidinyl group, a pyrazolidinyl group,

HE? i hm :aﬁgﬁ%p?ﬁ%ﬁ fgrgoggﬁf@;?' 1 e nechy1
e FRRKGL LI, SLEHB, 2 TBLAND) fecl” AU, o Bnetnony
o 50 S gt o LU R, ol PRI acon

a r%%gngo s'r & PrafBr T efrod;@,o%]cﬁ@ﬁﬁ?rdlpyi Qgr%%p , a

aturat ed heterocyclic groups nay

cadiishiditted gMddp 0Re o -ehrbaRyk@hifr geougensi Bpdiroxymethyl
di ff'erent” dgroups selected fromthe group consisting

gr&fp a 4 ovatydtdatte L growp hyd exyet @ere ethky | ggrwwp, a
a hydroxy group, an oxo group, an amno group and a

metallogelf atyaiprdsyl ongowgs, substilylswohfeenlpBdppe group, a
achi eved, these substituents may be substituted on the

me ey catlomy lamimydsi sl soup uBdy Srp R Fdaranmeiiasgroup,
The | ower al kyl roup and hal ogen atomthat can be

a dag@@hﬁrdrantin@n@@@s& gUPHBR & CRIHNE YA HaemMa tdhely group, an

o S RIS o Sl 4 B
T QR o for BHENPIP VA LA SebrerePaRre L RS pfnechyl
grcgl\ll\lg) p a%xgcgrcg&pg’rgﬁpe ' SalfIIPdc' tai an]i:ﬁgxg'ng{‘g&p snlrg); Ye 3hPHhded as
more preferredgroups. Asevenmorepreferredgroups, ahydrogen
atom, a methyl group, an ethyl group, a hydroxymethyl group,
a 2-hydroxyethyl group, a dimethylaminomethyl group, and a
methoxy group may be included.
[0062]

As the substituent represented by -NR'R®, an amino group,
a methylamino group, a dimethylamino group, a
(hydroxymethyl)amino group, an
N-methyl-N- {(hydroxymethyl)amino group, a
(2-hydroxyethyl)amino group, and an
N-methyl-N- (2-hydroxyethyl)amino group may be included in
- preferred groups.
[0063]

Furthermore, R' and R® may, together with the nitrogen

atom to which these groups are bound, form a saturated
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[0067] Thus, in the case where Rl and R2 , together
wWith the nitrogen atomto which these are bound,
forms a 4- to 7-menbered saturated heterocyclic group
whi ch nmay be substituted, specific exanples thereof

i nclude an azetidin- | -ylgroup, a

3-net hyl azetidin-1-yl group, a

2, 2-di met hyl azetidin-1-yl group, a

i di
A N e R Y e e
cagé R s 3= O@@azﬁléhﬂlegea H £ AU heBerocyclic group which

uoroazetidin-I-yl group, a

may's b3l f hHOL Qagett it Yh £ &rou8endi Py &t idifFekert atoms
group, a 2, 2- dlnethylpyrrolldln-l-yl group, a

seBedt&d rf&td?ryb.ﬂy:[tfﬁd)géim Rrdomy,| afif &ege® atom and a sulfur atom
2- hydroxypyrrolidin-I-yl group, a

in Sadytit Doy ptys r ohe di feodendnt Gowed, nAtrogen atom. Specific
3, 4-di hydroxynet hyl pyrrolidin-I-yl group, a

ex@npkep\rhatedl nrielyidayeoupzed i8Hioyvdpgrouki denpyryblidinyl
group, a 2,5-dioxopyrrolidin-l-yl group, a

gr@agni mdmymmlidcﬂhnyl yITOWR 0 UR unp@alaczbldawl | gyPup, a
grou a 2-met hyl pyrazolidin-| roup

th@mﬁ*@g@ggggpp rhl:pot;qu@;@hbgllay group, an oxazolidinyl
3- oxopyrazol i di n- |

ITRIE, d%’%xbw%%ﬂb@#yg yfﬂr%@ gr%@lp%ﬁldmyl group, a

pl%?%%%fl‘%lé g%CgQ%V%%%éh%}w rret h Iﬁ ﬁpdfogr?clarp%onl )yi group,

qggg ou ,
1’%%%}(:{2 -OXOI m &ézg c%fpﬁ % t?tr gdrogyrlda21nyl group,
57 i gi s Lo 5 £ P2 g
& %?é?%ﬁ%@t% g%zo H? d?j% per?%?p'l yl

horsﬁ h& i iy RGP p&r&d%l’ﬂe 1mkegroup, a
I met hy plperldln 1-yl  group, a

[odzéidlnethylplperldln 1-yl group, a

4, 4-di nmet hyl pi peridin-1-yl group, a

4- hyziicrxy ey, pepes kel bdidnyl qproyp, sapyrrolidinyl group,
a pyrazolidinyl group, an imidazolidinyl group, a piperidinyl
group, a piperazinyl group, a hexahydropyridazinyl group, a
hexahydropyrimidinyl group, a morpholinyl group, a
thiomorpholinyl group and a homopiperazinyl group are preferred,
and apiperidinyl group, apiperazinyl group, amorpholinyl group
and a thiomorpholinyl group are more preferred.
[0065]

These 4- to 7-membered saturated heterocyclic groups may
be substitﬁted with one, or two to three identical or different
groups selected fromthe group consisting of a lower alkyl group,
a hydroxy-lower alkyl group, a hydroxy group, an oxo group, an

amino group and a halogen atom. As long as substitution can
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4- hydr oxypi peridi n-1-yl group, a 2-oxopiperidin-1-yl
group, a 3-oxopiperidin-1-yl group, a
4- oxopi peridin-1-yl group, a 4-am nopiperidin-1-yl
group, a 4-fluoropiperidin-1-yl group, a
4-chl oropi peridin-1-yl group, a
3,3-di fluoropiperidin-1-yl group, a
4 4- difluoropiperidin 1-yl group, a
bef i’l Wg 4 %@'s@eéugéglt}ug#tgru?%’be substltuted on the same

‘oropi peri perazin-1-yl

at%ogﬁ‘yrfl%/p% %M%&f@&% @1§fe¥£eﬂ{: %Llﬁ%msa! The lower alkyl

erazin

grdap SLRE ARyl é}?ro‘?@dn{"t]ha}ﬂ c%rltp% u®ed for the substitution
2- cyclopro pyl pi perazi n-1-yl group, a

of 3t K ChOBF ORYh 1 BRE@ZEAL drytedl BE¥Per8cyclic group may be
4-cycl opropyl pi perazin-1-yl group, a
exdmeY Lt ObAt W ptiper 8amd-dnys gs0theosa described above.
2, 2-di net hyl pi perazi n-1-yl group, a
[0Be&} di net hyl pi perazin-1-yl group, a
2, 6-di et hyl pi perazin-1-yl group, a
2- cyheprapy |44 -tee tf/hyiepibgacd isat urplt egy b@peracmllc group
3-cycl opropyl - 4- met hyl pi perazi n-1-yl group,
1sga4:k51qmcp1f-@'gqﬂﬂrﬁr]pg%m_ p_ty|1sgml%fergble that one or two
2,2,4-trimethyl pi perazin-1-yl grou
oxg, %rgu9$|%%$h§¥%§5%?%5¢ﬁ qu Fh%r%ﬁgfuﬁ atom.
[046h droxynet hyl pi perazin-1-yl group, a
% droxypi perazin-1-yl group, a 2-oxopiperazin-1-yl

ar ou@nﬁs hePh?ﬁxotpageexrvﬁé Fll E?Qd Qf OHBgeE‘her with thenitrogen

2- 0X plpera2|n gr'oup

at%n ?é)%hl(ﬁ?'i:ﬁ%gg'aﬁ% %éhﬁdl f.yérr% QL%’-’ té 7-membered saturated

di oxopi perazin
het;b:%o @fp@'gﬁ%ﬁﬁzwﬂléhﬂaygb%@ubsﬁltuted specific examples

| oxopi perazin-1-yl "group, a
therSo £l A¥0udenBi Hyd 01 @8k aZi Pt FrvhpdrYPmethylazetidin-1-yl
group, a 2,2-dimethylazetidin-1-yl group, a
3,3-dimethylazetidin-1-yl group, a 3-hydroxyazetidin-1-yl
group, a 2-oxocazetidin-1-vyl group, a 3-oxoazetidin-1-y1 group,
a 3-fluorvazetidin-1-yl group, a 3,3-difluoroazetidin-1-yl
group; a pyrrolidin-1-yl group, a 2,2-dimethylpyrrolidin-1-yl
group, a 3,3-dimethylpyrrolidin-1-yl group, a
2-hydroxypyrrolidin-1-yl1 group, a 3—hydroxypfrrolidin—l—yl
group, a 3,4-dihydroxymethylpyrrolidin-1-yl group, a
2-oxopyrrolidin-1-yl group, a 3-oxopyrrelidin-1-yl group, a
2,5-dioxopyrrolidin-1-yl group, a 3-aminopyrrolidin-1-yl
group; a pyrazolidin-1-yl group, a 2-methylpyrazolidin-1l-yl
group, -a 2-hydroxypyrazolidin-1-yl group, a

3-oxopyrazolidin-1-yl group, a 3,5-dioxopyrazolidin-1l-yl
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3, 5- di oxo- 4- net hyl pi perazin-1-yl group, a
3,3,4-trinmethyl -5-oxopi perazin-1-yl group, a
2,2,4-trinmethyl -3-oxopi perazin-1-yl group; a
hexahydr opyri dazi n-1-yl group, a

2- met hyl hexahydr opyri dazi n-1-yl group, a

3, 3-di net hyl hexahydr opyri dazi n-1-yl group, a

4, 4- di met hyl hexahydropyri dazi n-1-yl group, a
grgu%yg%loxrxhc?%z?ctydcﬁﬁpyf ;ﬂf%&%ﬁa yal3glrngléﬂgl?‘m1dazolldln 1-vyv1

0 EXﬁ pyrldam
1
gr%@o a?’éé‘o%gérs %é&’@%i&rn 1= %i §£8H19 g

4- c?xaﬁﬁmw@rf@yﬁrppyﬂ@wuﬁ 1ayl group, a
3- met hyl hexahydr opyrim di'n-1-yl group, a

3 -rde 2n ¢l MBI BybNexahydl 0ayh i 1 ¢l ngdoyp, gaoup,
4, 4-di met hyl hexahydr opyri m di n-1-yl group,

a
a
3 -the Gyl 12t biyd hexahydr O@isn+ i gl ngteyb, gaoup, a
6, 6- di net hyl hexahydr opyri m di n-1-yl group, a 35
2, 2- dkodexahimi @dpyol in dl ay l-gtoges oy pigperidin-1-yl group, a
4- oxohexahydr opyri m'di n-1-yl group, a
4 -18= Oxohekedy di opyE + i dgnoupylagz odpdimethylpiperidin-1-yl
6- oxohexahydr opyri m di n roup; a norpholin-4-yl
gr@m@upa B2 @l®¢ﬁ@YhQ¥m%¥b®b$rg W ygrgrBup? a
3-di met hy| nor phol i n-4-yl group; a thionorpholin-4-yl
4, @r@&mﬁth¥ﬁﬁﬁﬁﬁ%ﬁﬁ%?h§TY%| ¥Bhoti n-4-yl group, a

S e
4- I%C%D(%}I{%)%J?tehll‘fgoﬁpf ig;ur%u\b gfo&?opflperldln 1-yl group, a

Zl N

3- é%é&?é?%ﬂ@nnplgg iy+ g{%ﬁ%p ggrldln 1-vl group, a

4-aminopiperidin-1-y1 group, a 4-fluoropiperidin-1-yl group,
a 4-chloropiperidin-1-yl group, a 3,3-difluoropiperidin-1-yl
group, a 4,4-difluoropiperidin-l-yl group, a
3,3-dichloropiperidin-1-yl group, a
4,4-dichloropiperidin-1-yl group; a piperazin-l-yl group, a
4-methylpiperazin-1-yl group, a 4-ethylpiperazin-1-yl group,
a 4-isopropylpiperazin-1-yl group, a
2-cyclopropylpiperazin-1-yl group, a
3-cyclopropylpiperazin-1-yl1 group, a
4-cyclopropylpiperazin-1-yl group, a
4-cyclobutylpiperazin-1-yl group, a
2,2-dimethylpiperazin-1-yl group, a
3,3-dimethylpiperazin-1-yl group, a
2,6-dimethylpiperazin-1-y1l group, a

2-cyclopropyl-4-methylpiperazin-1-yl group, a

34



4- cycl opr opyl honopi per azi n-1-yl group, a,

2, 2-di et hyl honopi perazin-1-yl group, a

3, 3-di et hyl honopi perazi n-1-yl group, a

5, 5-di net hyl honopi perazi n-1-yl group, a

6, 6- di net hyl honopi perazin-1-yl group, a

7, 7- di met hyl honopi perazin-1-yl group, a
4,5-trimet hyl honopi perazin-1-yl group, a

ol w

- pgr 1 19
3- G ELRERl P RE Ry et gt 18 arovp, o
- j in=Jsyl u
3 o be B Ry P it =
- DX ﬂﬂ@"p}b LAsds J_ u r , a
2'%i%x%?4-netﬁséﬁgﬁg%%b%rég?g-ﬁ-?ﬁpgroup,
3,3 @mrflm@mﬁy# heaBpk PeL 82y D- drylipgr aup,
5- ox0- 4- et hyl honopi per azi n-1-yl group,
4 - oy DxOxym&SER Vb Doabp: per azyh- dryhp graup,
7- 0xo0- 4- et hyl honopi perazin-1-yl group, a 36
4 -y ey ghenapi pel agl rrdoud, grbupzomiperazin-1-yl group, a
2, 3- di oxo- 4- net hyl honopi perazin-1-yl group, and the
3 - dxkeipermphiy- 1 Heb egrauld, W d2 oxypr perethrlpipergedopl ¥l
3-oxopi£erazin-1-yl roup, and a norpholin-1-yl group
greffe. Pr f@%@eﬁtm?bﬁﬁg?lwﬁﬁﬁzkﬂT%"Y@FEIP&Pfr@presents a
| ower al kyl group which may be substituted wth a
2 hiy S SHRILERoRT B~ - R EF XY - Grdup. SHMEPPIRSER Z P k1YL 9roup,
%réﬁg.neans as gdescriped above, a straight-chained
& D HCHEPRIPETRT L ATy 5P ®Rip Raving 1 to 6 carbon

t T , tit ith t
2. s bR R BE AR L S dht 8T Pon oF e
3, 81 %-@!&@&C%ﬁpgg&a%ﬁ%gﬁ{,ﬁ; Yolpym fed as long as

substitution erefore, exanples
3,3,4-trimethyl-5-oxopiperazin-1-yl group, a

DY DL ®

2,2,4-trimethyl-3-oxopiperazin-1-yl group; a
hexahyd:opyridazin-l-yl group, a
2-methylhexahydropyridazin-1-yl group, a
3,3-dimethylhexahydropyridazin-1-yl group, a
4,4-dimethylhexahydropyridazin-1-yl group, a
6-hydroxyhexahydropyridazin-1-yl group, a
3-oxohexahydropyridazin-1-yl1 group, a

6 -oxohexahydropyridazin-1-yl group; a hexahydropyrimidin-1-yl
group, a 2-methylhexahydropyrimidin-1-yl group, a
3-methylhexahydropyrimidin-1-y1l group, a
2,2-dimethylhexahydropyrimidin-1-yl group, a
4,4-dimethylhexahydropyrimidin-1-yl group, a
5,5-dimethylhexahydropyrimidin-1-yl group, a

6,6—dimethylhexahydropyriﬁidin—l-yl group, a
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of Rl' may include a hydrogen atom a nethyl group, an
ethyl group, a hydroxynethyl group, a hydroxyethyl
group, and the like. Anong these, a hydrogen atom a
met hyl group and an ethyl group are preferred. [0069]
z represents an oxygen atomor a sulfur atom [0070]
R3 represents a hydrogen atom a |ower al kyl group, or
a hal ogen atom The | ower al kyl group neans, as

describe ov. . a. strajght- i ned, branched or
2T ?%éh %ﬁﬁ?¥é&$%§li—igyg %5? h gatons. The hal ogen
_ t he oups as those
+- SR P SRR B D PO d D en atom
_ i @160 ' tomare preferred.
5 f%%%%%a%%ﬁ%%ﬁyﬁ&ﬁﬁéﬁﬁ H 01 Nerakem &

conbi nation of the respective

6 - SHSd+ A TRt Sp iR BEaes a -vi Bl AdodshdPin-4-v1 group, a

particularly Timted, but an exenplary conbination o

2, prefestied wobstidl ent syl ngrodes a 2, 5-di f 1 uor ophenyl
group for Arl; a 4-fluorophenyl group for Are; -SO

3, 3 -adiné tlay thampinyl am voy §oaamef;0a tYicammphojem-at-grh group,
for Z;, and a nethyl group for R3. [0072] Moreover,

a anbtdione Bxekiphioyoxpndl iat 4 onl ofrevef er ed
substituents includes a 2,5-difluorophenyl group or a

3, D @ity Ftluorropreryl igrbupl f SFOWPI ;2a phenyl group, a
4-f | uorophenyl group or a

2-gxqthiqneihaethyt )Y GEAUR 32y T - Lot begoF i oRpEPhokhn-4 -yl
TR M BT Aol Bt GFTPGR 28 and a methyl g

; ; yl group
2—£é¥hyfﬁ%mopiperazin-1-yl group, a
4 -methylhomopiperazin-1-yl group, a
4-cyclopropylhomopiperazin-1-yl group, a
2,2-dimethylhomopiperazin-1-yl group, a
3,3-dimethylhomopiperazin-1-yl group, a
5,5-dimethylhomopiperazin-1-yl group, a
6,6~-dimethylhomopiperazin-1-yl group, a
7,7-dimethylhomopiperazin-1-yl group, a
3,4,5-trimethyilhomopiperazin-i-yl group, a
2-oxohomopiperazin-1-ylgroup, a3-oxchomopiperazin-1-ylgroup,
a 5-oxohomopiperazin-1-yl group, a 6-oxohomopiperazin-1-yl
group, a 7-oxohomopiperazin-1l-yl group, a
2-oxo-4-methylhomopiperazin-1-yl group, a
3-oxo-4-methylhomopiperazin-1-yl group, a
5—oxo—4—methylhomopiperazin—1—y1 group, a
6-o0x0-4-methylhomopiperazin-1-yl group, a

7-0x0-4-methylhomopiperazin-1-yl group, a
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[0073] As such exenplary conbi nations of preferred
substituents, for exanple, a conbination of a
2,5-di fl uorophenyl group for Arl, a 4-fluorophenyl
group for Are, -502- for X, a (hydroxynethyl) am no
group for Y, an oxygen atomfor Z, and a nmethyl group
for R3; or a conbination of a2,3,6-trifl uorophenyl
group for Arl, a 4-fluorophenyl group for Are, -S02-

2, 40 oot LAY IRLINEY IR0, B0 oL ey o

R3:; a conbi nati on

2 14Tt 2 R EPABGORIEDAL o1 AL Rl ababbagy e

Uph£OL Ya ADhOAYSRPo8HEM 95 -L-yangraupehhyl group
Am?%? g%;and % co inatloﬁbof a2,3,6¥trgflagrophenyl

3—Qk&#@pé?&zfﬁL1—%16gr&ﬁﬁiféﬂ@rénﬁbb hopyhkdi-gi3g¥bup are
group for Are, 38 -S@2- for X, a (hydroxynethyl) am no
pr&fedpedor Y, an oxygen atom for Z, and a nethyl group
for R3, may be nentioned. [0074] The conpound
[ooep)y esented by general forrmula (1) of the present
invention may exist in the formof stereoisoners, or
opt i Waén %S dmer @R der RVbdr dpresenianrel pvercatiivh gaois which
and these stereoisoners, optical isonmers and m xtures
may fper eebshi Bubed wiithepJuetr oFen BEOPr @5 énkY AROBRIGSHP - The
[0075] The salt of the coggound repr esent ed bgh%gggra

Loye¥ adikyl QUIURPCERE / HeLRFET T HTL ALY i 3 Shoet ained,
- BREHLGH AL D L I ed 2 L000,185 1 Lol eBepor apoms . mhese
o R G i BSOS 0y o BBlbs SUBMe BB son
ot BIBSRNA RS on O LHAUERAAN SLLB" A nob YA S8l P28 ced
as long as substitution can be achieved. Therefore, examples
of R'' may include a hydrogen atom, a methyl group, an ethyl
group, a hydroxymethyl group, a hydroxyethyl group, and the like.
Among these, a hydrogen atom, a methyl group and an ethyl group
are preferred.

[0069]

7 represents an oxygen atom or a sulfur atom.

[0070]

R® represents a hydrogen atom, a lower alkyl group, or
ahalogenatom. The lower alkyl group means, as described above,
a straight-chained, branched or cyclic group having 1 to é carbon
atoms. Thehalogenatomalso represents the same groups as those
described above. Among these, a hydrogen atom, a methyl group

and a chlorine atom are preferred.

[0071]
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such as net hanesul fonates, 2-hydroxyethanesul f onat es
and p-toluenesul fonates; and organic carboxylic acid
salts such as acetates, propanoates, oxal ates,

mal onat es, succi nates, glutarates, adipates,
tartrates, maleates, nmalates and mnandel ates. [0076]

Al so, when the conpound represented by general fornula
(1) has an acidic group, the conpound may be a salt of

an ai‘]%(.%lciomb%taglioi e %El]eoliel%?encgt%m ISPSS%?EEQH%?T% gggeral

i on. g solvate er eo particularly

fofﬁuignel?S%éfn%§d§99£f@&f% igg#kﬁitéﬁ9eﬂﬁggéﬁiE§8ﬂ lary

speci fical ates, etha ates and t e

colBiNEP bRNSEH. 38 & Pr O TEubet eLnaht s inthesgBt Rod for
produci ng the conpound represented by general formula

2, £ 131 Pl udbPEpREBSENG by eFdF A W bl 4 -Beudesphiehed. group for
[ 0078] fﬂgpcoﬁ%oﬂad ?%present%d by generg? fo?%uﬁa (%)
arpf tde furesenta diverhiyaamiacs abouphe€peofr,, andoaygen atom

sol vate of the conpound or the salt can be produced
fobyz ¢ cabdl nat metlsy bf gt dnep kfiomnRpr oducti on  net hods used

in general chem stry, and representative synthesis
[0O®&2hods will be described in the follow ng. [0079]

Hereinafter, a representative method for producing a

pyr i MpFROeRpoUrRL R T gererRl a¥Yr forainayien ehepreferred

present invention, wherein Z is an ox¥%en aton1£1:
subshitughts HacHades | ded: °-FHbbppraphenyt group or a

2,3,6-trifluorophenyl group for Ar;; a phenyl group, a-
4-fluorophenyl group or a 6- (trifluoromethyl)pyridin-3-yl
group for Ar,; -S0,- for X; a (hydroxymethyl)amino group or an
amino group for Y; an oxygen atom for Z; and a methyl group for
R>.

[0073]

As such exemplary combinations of preferred substituents,
for example, a combination of a 2,5-difluorophenyl group for
Ar,, a 4-fluorophenyl group for Ar,, -S0,- for X, a
(hydroxymethyl)‘amino group for Y, an oxygen atom for Z, and a
methyl group for R*; or a combination ofaz2,3,6-trifluorophenyl
group for Ar:, a 4-fluorophenyl group for Ar;, -80.- for X, a
{(hydroxymethyl)amino group for Y, an oxygen atom for Z, and a
methyl group for R®; a combination of a 2,3, 6-trifluorophenyl
group for Ar;, a phenyl group for Ar,, -S0,- for X, a
(hydroxymethyl)amino group for Y, an oxygen atom for Z, and a
methyl group for R?; and a combinationof a 2,3, 6-trifluorophenyl

group for Ar,, a 6- (trifluoromethyl)pyridin-3-yl group for Ar,,
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3 ~~ Ai CHO3 3 RBr RBr AA-SHSHR Br BrX Arl 'N
Arl ~~N2 OHS Ar 336 R' Br Ari Br OHC N Arl H 4
RI CHO A1 S Az 8R3I BCOOHRI1 i COH Ar Arl
N OS. SAZz 0z 7911R30R30OR3O0YY_Y
Ari ~ Arl "NAI N OB A SO A2 OiSA2z 0 Ib
la 1c Y=-NRLR2 or -ORS" [0081] wherein Arl, Are, R,

R2, R3, RI' and Y are the sane as descri bed above.

-53,2083) <L) o MBS D91 Pk PEPPHG ' HeRBP kbt | A b¥G gt atom
for Z, and a methyl group for R’, may be mentioned.
[0074]

The compound represented by general formula (1) of the
present invention may exist in the form of stereoisomers, or
optical isomers derived from asymmetric carbon atoms, and these
stereolisomers, optical isomers and mixtures thereof are all
included in the present.invention.

[0075]

The salt of the compound represented by general formula
(1) of the present invention is not particularly limited as long
as it is a pharmaceutically acceptable salt, and specific
examples thereof include mineral acid salts such as
hydrochlorides, hydrobromides, hydroiodides, phosphates,
nitrates and sulfates; benzoates; organic sulfonic acid salts
such as methanesulfonates, 2-hydroxyethanesulfonates and
p-toluenesulfonates; and organic carboxylic acid salts such as
acetates, propanoates, oxalates, malonates, succinates,
glutarates, adipates, tartrates, maleates, malates and
mandelates.

[0076]

Also, when the compound represented by general formula
{1) has an acidic group, the compound may be a salt of an alkali
metal ionor of an alkaline earthmetal ion. The solvate thereof
is not particularly limited as long as it is pharmaceutically
acceptable, andspecifically, hydrates, ethanolatesandthe like

may be mentioned.
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[0083] 41 3 Ari CHOR3I Br Br Br r ( 'NN1 O 2 3

Arl Br R3 Br R3 Br Arl HR3 Br :y am__rA NArl ,N

Br NOHC OH 2 4 3 [0084] wherein Arl and R3 have are

the same as described above. |In a solvent such as

tol uene or diethyl ether, a 2,5-dibronopyridine

derivative (2) can be reacted wwth an equival ent of

an organonetal lic reagent (as representatives, an
[O$ﬂgfnolithiun1reagent, or a Gignard reagent), to

eby selectively lithiate the 5 -position of the

pyr'%%ela%ﬁin&iﬁ'ﬂ%of%%%ﬁ&an@@ﬁ%% Lomeuns

reﬁ ano ¥ 9%%égpmﬁgﬁﬁ1¥a(tl VSf(t%)e §28s b8t 191Qrtéi‘itr1%ﬁ|1 will

en di nmet hyl f ormam de or et hyl

be fQd@t Bed S added as the el ectrophilic reagent in the

above-descri bed reaction, an al dehyde derivative (4)
[o®Ad be obtained. The al cohol derivative can al so be

synt hesi zed by adding Arl-Li thereto which is

pr epetee ¢t onvddurdt Ireregensidd Hy geteanleduirvwalent(l) of the
present invention, a salt thereof, and a solvate of the compound
or the salt canbe producedby combinations of the knownproduction
methods used in general chemistry, and representative synthesis
methods will be described in the following.
[0079]

Hereinafter, a representative method for producing a

pyridine compound of general formula (1) of the present invention,

wherein Z is an oxygen atom (1: Z=0), will be described.

f0080]
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to two equival ents of an organonetallic reagent (as a
representative, an organolithiumreagent) , in a

sol vent such as tetrahydrofuran or diethyl ether. In
addi tion, the aryl carbal dehyde (Arl-CHO, aryl brom de
42 (Arl-Br) or aryl (Arl-H), or the 2, 5

-di bronopyri di ne derivative (2) used in the
production process descri bed apove nay be known

RiC unds, é¥icahi®he producedR Be o TTeitH on o Br
ﬁgﬁpods kno Se_UTUThadA N
Briskilled in the art. [0085] thod for pro uélng

s fide derivative (6) [0086] ~Br R3 Br - R3 BA N
Arl N ~NAr| OHL S 35 6 [0087] wherei L
representg a eaV|n% ar and Arl, Are, and R¥ are
the sane a 4 o%e—7$monpound (5)/can b
obt ai ned frqmy <Ml cohol Aeciyative (3)./ The sqtfide
compound (6) can be produced by reacting/fhe obt%ined

conmpound (5) withda thiol compound (Ar2-SH) in BRe~,CHO
presence of a base. In this case, the iol ¢ ’

may be used in the formof an alkali /retal sal't!l or an
al kaline earth netal salt (for exanple, Iithiunﬁ‘Ar

sodi um potassium). [0088] In the regaction betwee the
conpound (5) and the thiol conmpoupd (ArZ-SH) , the
tenperature is usually from-20t

S O=5~
Ar, 0 A

7 9

0 3 0] 3
R3 ;Y R |\ Y R =Y

Ar; LN - Ar~eN — Ar =N
O‘:—S\Arz S"\Ar2 O_”S‘\Arz

1h 1a 1c

Y=—NR'R2 or —OR"’
[0081]
wherein Ar;, Ar., R, R?, R*, R'' and Y are the same as described
above.

[0082]

1) Method for producing alcohol derivative (3)

[0083]
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and preferably fromroomtenperature to 60C. Dependi ng
on the type of the conpound (5) or the thiol conpound
(Ar2-SH) , higher reaction tenperature may be
preferred, and also, it may be sonetines preferable
to performthe reaction in a sealed tube. 43 The
reaction tinme is usually from0.5 hour to 1 day.

[ 0089] Exanpl es of the base include: inorganic bases
such as hydrAggs ©flOal kal i tals;or alkaline earth
R algs (for exanple, [lithiumfytride, sodium hydride,
iﬁg?éésiun1hydr+ﬂe7mt€&ciumn3 tde); am des of al kal
Brimretdl s or al kaline earth net é§ (for exanple, lithium

am de, sodium am de, |ithiumTdiisopropylam de,

l'ig4 hi um di cycl ohexyl am de, |ithBum
hexamet hyl di si | azi de, sodi um hexangt hyl di si | azi de,
pot assi um hexanet hyl di si | azi def*1 [6ter al koxi des of
;al kali netals or alkakine eartiyretgl s (for I

Rijf%ﬁﬂn net hoxi de, sofi Broxi dé, pat assi um

bNtoxid§TT_5rkali metlal§y, al kaline’earth N(for

Brexanpl e, sodi um h@HCoxi de, potassi um hydr oxi
l'i thi um hydroxi de, bariym hydroxide); carbonates of
al kali netals, alkaline tarth nmnmetals or silver {for

exanpl e, sodi um carbonate, potassium carbonate,
[0@%4] um carbonate, silver carbonate);

hydr ogencar bongt es of _al kali netals (f.or ex . l e
Wh%%%}%nlﬁrhfd}dod%n stoﬁgtee’t 60?&&@ &% descrl%g% above.

hyd te): | kyl 14thi
hydrPSNCALRONA Shigy AL LILTE. (SL YRRl Rer,

2, @&W%orﬁ%%ﬁfﬂiﬁ% b&gﬂ@g& ive a??) S&éf{ €he OféQ@te&n\gi th an
organi c €S such as am nes or exanpl e,

[ i I F lLa-Re, ‘
eq%%%%%ﬂy* rar%%r gﬁxolqr%'an%ﬁﬁrt%ﬂﬂ i@t hebamRe (as representatives,

ine); and basic Hheterocyclic conpounds
an (2 a:8XBPh Bum iR} 2@ pYlgEiaRe reYbeditN§, to thereby

I mdazole, 2,6-lutidine, collidine,
selectively lithiate the 5-position of the pyridine. By adding
an aldehyde represented by Ar;-CHO as an electrophilic reagent
to the resulting solution, an alcohol derivative (3) can be
obtained.

Inanothermethod, whendimethylformamide or ethyl formate
is added as the electrophilic reagent in the above-described
reaction, an aldehyde derivative (4) can be obtained. The
alcohol derivative can also be synthesized by adding Ar;-Li
thereto which is prepared with Ar,-Br or Ar;-H, and an equivalent
to two equivalents of an organometallic reagent (as a
representative, an organolithium reagent), in a solvent such

as tetrahydrofuran or diethyl ether.

In addition, the arylcarbaldehyde (Ar;-CHO), aryl bromide
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1, 8-di azabi cycl o[ 5, 4, 0] undec- 7- ene,

1, 5-di azabi cycl o[ 4, 3, 0] non- 5- ene,

1, 4-di azabi cycl o[ 2, 2, 2] oct ane). 44 [0090] Exanpl es of
the sol vent include al cohol solvents, ether solvents,
hal ogen sol vents, aromatic solvents, nitrile solvents,
am de sol vents, ketone solvents, sulf oxide solvents,
and wat er, and nixtures of two or nore of these may

AF% %&r )glr Ar1 al 231' hh]ie %ﬁ{ehégfé %@ﬁ@?{dﬂ% derivative
(25”1?!5&{ %dthé%) Eiced ngg <§1 ]F \)eeﬁé{ e known

can romt erlva Ive

co&ﬁ%uﬁ&sco&y%ratﬂ BQ bhSahy & By aQEQHEJ.nEQlEHeof %@Hlﬂﬂis that
group according to a known nethod. Exanples of the

aréeﬁélmgkﬁbﬁﬂptbe§h§§§nb@ﬁlﬁﬁrilynﬁkﬂgﬁea hal egenaatom
(chlorine, bromne, iodine, etc.), a

[o6dsPhal kyl sul fonyl oxy group which may be hal ogenat ed
(et hanesul f onyl oxy, et hanesul f onyl oxy,
trif2uonenkebtiafiesubfodytivny, selfijle de€bvdadivar dfutic
hydr ocar bon sul fonyl oxy which may be substituted, and

[0e8&&l i ke. The substituent for the aromatic hydrocarbon
sulfon¥30xy group may i nclu e one to three ; n

I

g Cl. 6 al kyl 8@ 'ch may be halogen t%g
Ar 2Bl KoxXy.growps, Ar Ne | i ke—Preaferr x&mpl es
bfl _the | eaving group idclude a benzenesul f orgd oxy
gP8lp, a p-tol uenesul f 6nyl oxy group, a AT,
1- napht hal enesul fonyl o group, a 6
2-3napht hal enesul f onyl o group, and the like. In
addition, the thiol conpound (Ar2-SH) used in the
[0B8BHuct i on process described above may be a known

co ound or
wherein L represents a leaving group; and Ar,, Ar,, and R; are

the same as described above.

A compound (5) canbe obtained from the alcohol derivative
{(3). The sulfide compound (6) can be produced by reacting the
obtained compound (5) with a thiol compound (Ar,-SH) in the
presence of a base. In this case, the thiocl compound may be
used in the form of an alkali metal salt or an alkaline earth
metal salt (for example, lithium, sodium, potassium).
[0088]

In the reaction between the compound (5) and the thiol
compound (Ar,-SH), the temperature is usually from -20 to 200°C,
and preferably from room temperature to 60°C. Depending on the
type of the compound (5) or the thiocl compound (Ar,-SH), higher
reaction temperature may be preferred, and also, it may be

sometimes preferable to perform the reaction in a sealed tube.
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can be produced by a conbination of nethods that are
well known to those ordinarily skilled in the art. 45
[0092] 3) Method for producing pyridine-2-carboxylic
acid derivative (7) [0093] R1 i Br RB1 i COOH Ar
N.Ar NS A2 S A2 67 [0094] wherein Arl, Are and
R3 are the sane as descri bed above. A

pyri di ne-2-carboxylic acid derivative (7) can be

roduced by addln an_organ a I ggnt 4t
Th RS E F et S o Po LT Var ey O 51 POTESERy s i ng.
o@@g t hen addi ng carbon dioxide as an electrophlllc
rea ent. [0095] The organic solvent may be exenplified

b M EHDELS 0 VORL pabEhAs: LaLT AlMSk QNI aMnRbes such as

ocar on solvent 3Such as toluene,

hy@flcﬁ‘@g %'f%min 9\%@.@.955365‘?: dex6hVBA)eah Act 6OBD| f5M RAmMPle,
thereof. As the organonetallic reagent, an equival ent

11 £191 & Ciepdr B®UNEod Phef Byabl §le pnpetabydhanhyasbast calcium
al kyll'ithium (for

hy@xod@) £ afrilaisybEidlkaln secabstyt bilkhilume earth metals (for

t-butyllithium phenyllithium etc.) is subjected to
exahele s @éathion.anfide  sopevarmidef, oritinieim it eppropylamide,

usual ly from-100 to 50C, and preferabl K from-78 to
liggumheicydohergytamede s Lighaunyhexanebhyladsilaside,

day. Into this reaction solution, carbon dioxide.in a
so@h@@bggamethyldl511a21de potassiumhexamethyldisilazide) ;
lower alkoxides of alkali metals or alkaline earth metals (for
example, sodium methoxide, sodium ethoxide, potassium
t-butoxide) ; alkali metals, alkaline earthmetals (for example,
sodium hydroxide, potassium hydroxide, lithium hydroxide,
barium hydroxide) ; carbonates of alkali metals, alkaline earth
metals or silver (for example, sodium carbonate, potassium
- carbonate, cesium carbonate, silver carbonate};
hydrogencarbonates of alkali metals (for example, sodium
hydrogencarbonate, potassium hydrogencarbonate) ;
alkyllithiums (for example, n-butyllithium) or alkyl Grignard
(for example, methyl magnesium bromide); and silver oxide, and
organic bases such as amines (for example, triethylamine,
diisopropylethylamine, N-methylmorpholine); and basic
heterocyclic compounds (for example, dimethylamino pyridine
pyridine, imidazole, 2,6-lutidine, collidine,
1,8-diazabicyclo[5,4, 0]lundec-7-ene,

1,5-diazabicyclo[4,3,0]non-5-ene,

1,4-diazabicyclo[2,2,2]octane).
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or solid formis added as an el ectrophilic reagent.
The 46 tenperature for the reaction is usually from
-100 to 50C, and preferably from-78 to 0OC. The
reaction tinme is usually from 0.1 hour to 1 day.
[0096] 4) Method for producing pyridine-2-carboxylic
acid derivative (9) 0 097 ] R3 Br R3 CHO R COON Ar |
I "NAIl I ,NAI ~-NOGS. S A2 SA2O0A2 689
[OJO 98] wherein Art, Are and R3 are the sane as
de¥cri bed above. A pyri di ne- 2- car bal dehyde derivative

(8) gEg(gagn %&fgdgﬁsdsoﬂye@?%&&% ﬁ%%ﬂ%ﬁe%?h?éﬁt , ether

rea r onopyr i vative ( I owed

so]Tb.ye d rﬂéf@geﬁggl%ﬁtﬂﬁadﬂ&ﬂatpé gt buhier R de PLioBrent s,

acid ester such as ethyl formate as an

amﬁieegﬁ)![{?@ﬁt Li Gdi@aeent1vERP99]suliRxaraeasd tvert ¥ e dWedter,
be exenplified by an ether sol vent such as

and elikdhydobur aRoobr dhetdyd f elthade mahydrecaebased. Among
sol vent such as tol uene, or hexamet hyl phosphoram de

the(ddVPARchellette chbbdrhat| arettenebfofisant héiethyl ether and

organonetal lic reagent, an equivalent to excess
theanibike am efmrf@inedan equi val ent anount  of

alkyllithium (for exanple, n-butyllithium
[008d-butyllithium t-butyllithium phenyllithium

etcd? IS subjected to the ,

he compound (5) having a leaving group L can be produced
from the alcohol derivative (3) by converting the hydroxy group
~ to the leaving group according to a known method. Examples of
the leaving group represented by L include a halogen atom
(chlorine, bromine, iodine, etc.), a Ci.s alkylsulfonyloxy group
which may be halogenated (methanesulfonyloXxy,
ethanesulfonyloxy, trifluoromethanesulfonyloxy, etc.), a Cs10
aromatic hydrocarbon sulfonyloxy which may be substituted, and
the like. The substituent for the aromatic hydrocarbon
sulfonyloxy group may include one to three of halogen atoms,
Ci.s alkyl groups which may be halogenated, Ci;.¢ alkoxy groups,
and the like. Preferred examples of the leaving group include
a benzenesulfonyloxy group, a p-toluenesulfonyloxy group, a
1-naphthalenesulfonyloxy group, a 2-naphthalenesulfonyloxy
group, and the like. '
In addition, the thiol compound (Ar;-SH) used in the

production process described above may be a known compound, or

can be produced by a combination of methods that are well known

to those ordinarily skilled in the art.
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reaction. The tenperature for the reaction is usually
from-100 47 to 50C, and preferably from-78 to OC.
The stirring time is wusually fromO0.1 hour to 3 days.
Into this reaction solution, dinethylformmde or a
formc acid ester such as ethyl formate is added. The
tenperature for the reaction is usually from-100 to
500C, and preferably from-78 to OC. The reaction tine
[o fsually fromO0.1 hour to 3 days. The resulting
ii%ldlne 2- car bal dehyde derlvatlve (8) can be

OXIgiZ?%e%&& ;

pro Simy JOXYT ;
deicgéggvgh@7feactlon tenperature i's usually fron1 20 to
——i%ﬁﬁfﬂmand—preferably fromO to 100C, and the reaction
[odddE is from 0.5 hours to 3 days. The sol vent maybe
exenplified by an organic acid (for exanple, formc

BoienBecetic acid), an aIcohoH% OH an et her
ol t, a hal ogen sol vent, Qﬁ@tlc solvent, a
1

nitrile solvenf, an amde s Went ket one solvent, a
s@+£ xi de solvent or water, a nixture of two or
norezof these may also be used. ng these, formc

md nmet hyl ene chl oride, chlorpform nethanol,

anol and the |like are preferred. [0101] Exanples
t he oxi di zi ng agent include hydrogen peroxide,

or gani c peracid conmpounds (for exanple, performc

wh@xcé:l‘_jn APl aGet b.%?‘laﬁl’ daréTBEl?e Chl RL ORET HEHZP Ke@ChHdve .

netaperlodate or exanpl e, sodium netaperiodate) ,

acyla NyFaighe i A FQG8A i d eld APXddleivdred wges) can be
N- hal ogen conpounds (for exanpl e,

prdh e DB P S UEE hBiam slegabidoDEUE ebagBhde) 5 2-bromopyridine
hydr oper oxi des (for exanple, t-butyl hydroperoxide),

dertpgohery et diccedwdd® by stirring, and then adding carbon

dioxide as an electrophilic reagent.

[0095]

The érganic solvent may be exemplified by an ether solvent
such as tetrahydrofuran or diethyl ether, a hydrocarbon solvent
such as toluene, or hexamethylphosphoramide (HMPA), or a
combination thereof. As the organometallic reagent, an
equivalent to excess amount, preferably an equivalent amount
of alkyllithium (for example, n-butyllithium, sec-butyliithium,
.t—butyllithium, phenyllithium, etc.) is subjected to the
reaction. The temperature for the reactionisusually from-100
to 50°C, and preferably from -78 to 0°C. The stirring time is
usually from 0.1 hour to 1 day.

Into this reaction solution, carbon dicoxide in a gaseous

or solid form is added as an electrophilic reagent. The
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48 i odobenzene dichloride, t-butyl hypochlorite,

sul furyl chloride, singlet oxygen, ozone, selenium
oxi de, selenic acid, and the like. [0102] To mention
speci fic exanples of the reaction conditions, one to
two equi val ent anmount of hydrogen peroxide is added to
t he pyridi ne-2-carbal dehyde derivative (8) in a formc
acid solvent, and the m xture can be treated at room

tetBP @g{@%%rfoé ocrhe %%gg%sjmh é'ru @afl)gaf)%vm L Ii%% 1t:8 50°C, and

duc car derivative
) 0 or R0

pré?ér%LQ%Q§&m§r6§§§%|géf dg?ivggﬁsggo?1%ﬁ§eéﬁauffﬁ%ly from
0. yVﬁgufeggrg 49yt he pyridine derivatives in the present

I nvention, a pyrldlne 2-car boxam de derivative (laN)
[0056f{1cN) can be produced by conbining a

pyridi ne-2-carboxylic acid derivative (7) or (9), a

pri nay yMeths& chHbd apyodut heg (HNRL&R2)e - DF carbakylic acid

t hereof, and a condensing agent in a solvent as
defdrhoige (PP104] R3 O RCOOHNRL Z Al N- Arl -NR

X Ar2 X-Ar2 X=S (7) ; X=SO 2 (9) X=S (1 aN) ; X=SO 2
[0Q37EN) [0105]

3
Ar; =N _— Ari\p\} S—— Arj N

S\ ~ O=‘-S\
Ar, Ar, o At
6 8 )
[0098]

wherein Ar;, Ar, and R’ are the same as described above.

A pyridine-2-carbaldehyde derivative (8) can be produced
by adding an organometallic reagent to a 2-bromopyridine
derivative (6) followed by stirring, and then adding
dimethylformamide or a formic acid ester such as ethyl formate
as an electrophilic reagent.

[0099]

The organic solvent may be exemplified by an ether solvent
such as tetrahydrofuran or diethyl ether, a hydrocarbon solvent
such as toluene, or hexamethylphosphoramide (HMPA), or a
combination thereof. As the organometallic reagent, an
equivalent to excess amount, preferably an equivalent amount
of alkyllithium (for example, n-butyllithium, sec-butyllithium,
t-butyllithium, phenyllithium, etc.) is subjected to the

reaction. The temperature for the reactionisusually from-100
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wherein Arl, Ara, Rl, R2 and R3 are the sane as

descri bed above. The reaction tenperature is usually
from-20 to 200C, and preferably fromO to 50C. The
reaction time is usually 49 fromO0.5 hours to 3 days.
The sol vent may be exenplified by ether solvents,

hal ogenated sol vents, aromatic solvents, al cohol
solvents, nitrile solvents, am de sol vents, ketone

to S e PR U ¥ e ey 578 e (Lsae AZE TRy tifle 1o
! ) : | hl ori de,
us%%e%foﬁ%oﬁﬁmrg'%q{(ﬁ%ylrtﬁgg adr.%}g]p%/e?gfr gd. o I[ OiOG] As the
con . , - di-ovel g .
e E D

aci{denaqdF i A7 -als Y@y td R T ! § i ppphosphoni um

hexaf | uor ophosphat e "and the |i ke naybe nenti oned, and

a tenld abipeaBtigeSH6h tate kehydrionybenzaidi bz drem -100 to
and/or N-ethyl diisopropyl.anmine may al so be added

50°therel pre f aralbdy febmmetdhiod 0°C he The tekhaei @ tamboeansyel 1y
derivative (laN) or (1cN) can al so be produced by

frawavertdangtotiedapy i dilne r2svacbogypycidioie Aerd vealdehyde
(7) or (9) to an acid chloride, and then adding a

demirvateirye 68) seodsdarid i deithanareidising agepeana splvent,
mention a specific exanple of_ the reaction, thionyl

to QHahiaR & SYddENS 17 SEREFELq RE1d derivative () .
p%qrgi di ne- 2-carboxylic acid derivative (7) or (9) at

[0%YYm tenperature. It is preferable that a very small
anmount of di net hg for marEl de i.s, co-pr

casdh Yealiig o SarVEE Cire: iyt SRRITOFe 220 LB Hbfec,

an SR oS LhiFoh % PELEER Kok tap e oo erom
0.'h50-8 (30 ¥eDL,. afde 3ddiAG AR PAMIMAIRNT fied by an organic
acid (forexample, formic acid, aceticacid), analcohol solvent,
an ether solvent, a halogen solvent, an aromatic¢ solvent, a
nitrile solvent, an amide solvent, a ketone solvent, a sulfoxide
solvent, or water, and a mixture of two or more of these may
also be used. BAmong these, formic acid, methylene chloride,
chloroform, methanol, ethanol and the like are preferred.
[0101]

Examples of the oxidizingagent include hydrogenperoxide,
organic peracid compounds (for example, performic acid,
peracetic acid, meta-chloroperbenzoic acid), metaperiodate
(for example, sodium metaperiodate), acyl nitrate, dinitrogen
tetraoxide, halogens, N-halogen compounds {(for example,

N-chlorosuccinimide, N-bromosuccinimide), hydroperoxides (for

example, t-butyl hydroperoxide), iodobenzene diacetate,
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to excess anount of am ne, the pyridi ne-2-carboxam de
derivative (laN) or (1cN) can be produced. The
solvent is preferably 50 tetrahydrofuran, nethylene
chl oride, chloroform dinethylforman de or the |ike,
and at this tine, a tertiary amne such as
triethylam ne, or an aromatic am ne such as pyridine
may be present as a base. In addition, the am ne

bRl e e%%%ﬁﬁ%i Prlipaileegipin
oo R, FRLIRE 0 PN ORI A HBEE s

ci pyridine-z-carboxylate derivative (Iao) or
an% 9@# Dﬂ regard to the pyridine derivatives in the

[oP§£pent invention, a pyridine-2-carboxylate

derivative (la0O or (1c0) can be produced by
conbi@iretilke, pyetdEDe-ckaashaxpifi thadicdctder vehdyveions,
(7) or (9), an alcohol and a condensing agent in a

onéaly ato eRi08]lenk3afbthit300 Hydrdydh ReidXidld 14 fidNed to
XoAr2 X.Ar z X=S (7) ; X=SO 2 (9) WS(lw ; X=SO 2

the¢ 1p O d{ 0409} canbel deyde | denivatRand (KRB dreat ferwapeacid
as descri bed above. The reaction tenperature is

solgemt | rid ohe- Ko @eo, be treated at room temperature for

about 1 hour to 2 days, thus to produce the pyridine-2-carboxylic
acid derivative (9).
[0103]

5) Method for producing pyridine-2-carboxamide
derivatives (1laN) and (1lcN)

With regard to the pyridine derivatives in the present
invention, a pyridine-2-carboxamide derivative (laN) or (1lcN)
can be produced by combining a pyridine-2-carboxylic acid
derivative (7) oxr (9}, a primary or secondary amine {HNR,R,)

or a salt thereof, and a condensing agent in a solvent as follows.

[0104]
3
R CooH 3 Q 1
|:N R ~ hé{
Arl —_— Al‘l 2N
X
Ar2 X\Ar?_
X=S(7); X=80 , (9} X=S(1aN) ; X=S0 , (1cN)
[0105]

wherein Ar,, Ar,, R!, R? and R® are the same as described above.
The reaction temperature is usually from -20 to 200°C,

and preferably from 0 to 50°C. The reaction time is usually
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and preferably fromO to 50C, and the reaction tinme is
usually fromO0.5 hours to 3 days. The sol vent may be
exenplified by an ether solvent, a hal ogen sol vent,
an aromatic solvent, a 51 nitrile solvent, an am de
sol vent, a ketone solvent, or a sulfoxide solvent,
and a m xture of two or nore of these can also be
used. Anong these ~toluene, tetrahydrofuran, nethylene

fr%%n@e%g?%aquégt i% 3[?&%{%%exy car%gé%gﬁ1§gmbmgfled by
et f! Qeﬁvénéél L PB4 0N NOBIOONL 4 AL DOAL 1T 080 20dnt b

e’ nmen ned, and 0’2 equi val ent anmount

a18bndy &gl{flgntéucllﬁ ifs dwﬁ@&ém 2APYET dhDeeABY, PRetone

co- present. I'n" anof her nethod, the

soDYEhEL nes@lﬁ@EP@éVé@h%r?@' \&? weex,] 3@d er mike@reCal two
al so be produced by converting the

or P¥red Menhds 6 Mahaxydd Beaicdll denmvati tiee{e) totrgBydtofanan,
acid chloride, and then adding an al cohol in a

meSiy Vet ¢hldhede cochpreseficemodnd bhaselilke aratpoafarred.
speci fic exanple of the reaction, thionyl <chloride is

[0neieled i n excess to the pyridine-2-carboxylic acid
derivative (7) or (9) at roomtenperature. It is
preﬁk$aﬁkecom@&msan@eagegﬁal1 andupycophexylcarbodiimide,
di met hyl f ormam de i s co-present and_in the case of

1-gislhiyl & 63l v@#ﬁethﬁ%@rﬁw%@%}ﬁlb?@a%odbh%@%f orm or
the like is grefer used ent ating this

(beRzeur 22205 ubsbtrant lTﬂY]FB‘PJrEélWP ?ﬂl%‘é t, and
eSSBS A YRL SN, ol RERED AIMARL 88, SO o800y
i AR S LF S ERBR L o ?%??%e%fﬁ@%%#ir 2? 3? o
N_Qﬁﬂs';wmaﬁmﬁ&ﬁﬁetmyl i¥8o BBUa8bclntiRetirs.

In another method, the pyridine-2-carboxamide derivative
(laN) or (1cN) can also be produced by converting the
pyridine-2-carboxylic acid derivative (7} or (9) to an acid
chloride, and then adding a primary or secondary amine thereto
in a solvent.

To mention a specific example of the reaction, thionyl
chloride is added in excess to the pyridine-2-carboxylic acid .
derivative (7) or {(9) at room temperature. It is preferable
that a very small amount of dimethylformamide is co-present,
and in the case of usinga solvent, methylene chloride, chloroform
or the like is preferably used. By concentrating this mixture,
subsequently diluting with a solvent, and adding an equivalent
toexcess amount of amine, thepyridine-2-carboxamide derivative

(1aN) or (1cN) can be produced. The scolvent is preferably
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atertiary amne or an aromatic am ne, such as
triethylamne or pyridine, may be present as a base.
52 In addition, the alcohol (HOR') used in the
producti on process descri bed above maybe a known
conmpound, or canbe produced by a conbination of

nmet hods that are well known to those ordinarily
skilled in the art. [0111] 7) Method for producing

ridine_derivatiy I i j to the
ce U bA TR ErR A e Rl g B EATREERRH ° o
a1y Vo fORPaURd CADY S 0L Lhe SUIHAA 5 FOMBAHAG ia(ﬂg;;%imine
can be produced by oxidizing a sulfide conmpound (|
su%tg's A PP Zh ¥ 248N ey B 3@l eRkide &Abhows. pyridine
112 303 030 Ry RI i yRI Ny A Ar NAr
may- be present ad® Mhse?2 2 O 2 la Ib Ic [0113] wherein
Arl, Are, R3 and Y are the sane as descri bed above.

The Ti@agdd D depehatamend s(HsRfA?) yubeamin26heoptb8Gction
and preferably fromO to 50C, and the reaction tinme is
prose@d By sci-t bat@rbveninsbe a KhalaysompOiid] oftwersior peaduced
may be exenplified by an al cohol solvent, an ether .
by aalowdrina td orad Dyenheds bat arawalk biknowe tsotvese ordinarily

carboxylic acid solvent, a nitrile solvent, an am de
skible@ntn the art.

[0107]

6) Method for producing pyridine-2-carboxylate

derivative (1a0) or (1c0O)

With regard to the pyridine derivatives in the present
invention, a pyridine-2-carboxylate derivative (1a0) or (1cO)
can be produced by combining the pyridine-2-carboxylic acid

derivative (7) or (9), an alcohol and a condensing agent in a

soclvent.
[o108]
3
R COOH 3 0 v
N Y of
Arl —_— Arl 2N
X
AI‘Z X"‘Arz
X=S (7) ; X=S0 ,(9) X=S (1a0) ; X=S0 , (1¢c0)
- [0109]

wherein Ar;, Ar,, R!' and R® are the same as described above.

The reaction temperature is usually from -20 to 200°C,
and preferably from 0 to 50°C, and the reaction time is usually
from 0.5 hours to 3 days. The solvent may be exemplified by

an ether solvent, a halogen solvent, an aromatic solvent, a
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a ketone solvent, a sulfoxide solvent, or water, and a
m xture of two or nore of these can al so be used.
Anmong t hese, nethylene chloride, chloroform

nmet hanol , ethanol, acetic acid and the 53 |ike are
preferred. [0115] As the oxidizing agent, hydrogen
peroxi de, organic peracid conpounds (for exanpl e,
peracetic acid, nmeta-chloroperbenzoic acid) ,

nlﬁg%ggerl %g% gfoﬁmﬁégnBEEVeﬁgd'gwketone solvent, or a

,acyl nrtra i'nrtrogen tetraoxi de,

suE?E%?8QS o£bgﬁ£og§8d0%ﬁﬁronnsu00|nﬂﬁ? A dre of these can

orosucci nrm

alExgkﬁﬁsé&X'q§ﬁm£§9ﬁe§éa@wr%eﬂek%%ﬁ%a @f@?@f&%'%@khylene

enzene cefate, iodobenzene di chioride, t-butyl

chhypogh! ghiit ehestk kur ¥heChl-akkdeeqasi ngl et oxygen,
ozone, selenium oxide, selenic acid, and the |ike,

[omay] be nentioned. [0116] To nention a specific
exanpl e of the reaction, the sulfinyl conpound (IDb)
can he fheoducetbriyi mrdigegta suBfFddeycaopewyd cairbpdiamdde,
1 to 2 equival ent anmount of meta-chl oroperbenzoic acid
1-ethy$edi 4 péimedbhydamnnapsopyentashodidniget ppdehbe like
chloride, tetrahydrofuran-water or nethanol, and
mayreathert toredi xadd al t® 3 ATOBYBI Aty afogn g@ine
2 days. Alternatively, the sulfonyl conmpound (ic) can
sugh @ﬁoeu@éGEBQYiéaéﬂpﬁgrﬁﬁéngumPVdEECSﬁp Eﬁ&en%|a)

12 OB SMLNEL T AT 5L 20 O L2110, 20 e
] O gl B
oSS kARSI T8 B4 2o an s
chigéiaé, and then adding an alcohol in a scolvent in the
co-presence of a base.

To mention a specific example of the reaction; thionyl
chloride is added in excess to the pyridine-2-carboxylic acid
derivative (7) or (9) at room temperature. It is preferable
that a very small amount of dimethylformamide is co-present,
and inthe case of usingasolvent, methylene chloride, chioroform
or the like is preferably used. By concentrating this mixture,
subsequently diluting with a solvent, and adding an equivalent
to excess amount of alcohol and a base, the
pyridine-2-carboxylatederivative (1a0) or (1¢cO) canbeproduced.
The solvent is preferably tetrahydrofuran, methylene chloride,
chloroform, dimethylformamide or the like, and at this time,

a tertiary amine or an aromatic amine, such as triethylamine

or pyridine, may be present as a base.
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Furthernore, in the case of producing an optically
active sulfoxide (1b), titanium

tetrai sopropoxi de/optically pure 54 diethyl
tartrate/t-butyl hydroperoxide, titanium

tetrai sopropoxi de/optically pure diethyl

tartrate/ peracetic acid, or the |ike may be used as
the oxidizing agent. Wth regard to the conmpound (1)

o 5 BN ST SRR e E PRI B, blgtperson
I T

by IYIHAHNS or{Jf m hafade RE11k toth d 1
Y yr|m§91 % tol’lﬁ oc[gr oxyE% & rPT vatlvgozﬂll' ° Y%S?elor %n%;:l o

Sk{g@g@]lﬁ)ghg; aFB.YRI YNAI NAI XA z XA z 1
. Z=S [0120] wherein Arl, Are, R3, X and Y
[O@Ig]the sane as descri bed above. A
pyri dyl - 2-car boxam de derivative (1: Y=NR R2, Z=0O or
a pyr) tethdac aoboxyddaieine pywatdive (érivaORbe, (BxOpr (1c)
can be converted to a pyridyl-2-thioam de derivative
(1. WHNRIRZIaZES)o tdre pypyididd detivieddaesoiyl she present
derivative (1: Y=CRl', Z=S) by known nethods. For
invert aeice the sulbinyli sampendnddnt osfthe sydfsmy lscompound
Reagent

( 1@ Qarbbg(mr%u%wﬁhw%uﬂng 8i $n} hige £AummyprHdedngith

an ox1dlzlng agent in a solvent as follows.

[0112]
3 O 3 O
RN~y RN~y Py
Arl =N e — Arl ’N
S\Ar O:S\AQ 0% “ Ar
la 1b lc
[0113]

wherein Ar,, Ar,, R® and Y are the same as described above.
The reaction temperature is usually from -20 to 150°C,
and preferably from 0 to 50°C, and the reaction time is usually
from 0.5 hours to 3 days.
[0114]
The solvent may be exemplified by an alcohol solvent, an
ether solvent, a halogen solvent, an aromatic solvent, a
carboxylic acid solvent, a nitrile solvent, an amide solvent,
a ketone solvent, a sulfoxide solvent, or water, and a mixture
of two or more of these can also be used. Among these, methylene

chloride, chloroform, methanol, ethanol, acetic acid and the
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di sul fide) maybe added to the pyridyl-2-carboxam de
derivative (1l: Y=NRLR2, Z=O) or the
pyridyl - 2-carboxyl ate derivative (1. Y=ORl', Z=O in
a solvent. As the solvent, toluene, xylene, 55
tetrahydrof uran, di oxane, nethylene chloride and the
like are preferred. The reaction tenperature is from
OC to 200C, and preferably fromroomtenperature to
130C, an he reaction tine is usually fromO0.5 hours
11%% %r%é§98£ gﬁ%@] Wth regard to the nethods for
[OP{Q ucing the pyridine derivatives (1) of the
ound of the present invention illustrated in the

abOVz?s tht JBYRS 1§f§%éﬂ‘@sh§‘898§§ﬁ@éﬂcﬁcﬁéﬁ@Eé‘an:?@ﬁ@rac:Ld

substituent as a nitrogen atoni a hydroxy group or a

coRBEReXY | (£ @Hﬁmpied %&aé@él@ma ,amé eaWBAl YrikpewbBenzoic
protective group wh can be appropriately renoved

aci@)’bﬁeuagér:@d@lﬁearm@ékaﬁpgépmdlmmpaﬁwme) acyl
when necessary, by a general nmethod that is known in
nithetd) eichiofroareganecrayprtitiet i tatdeenst N-hal@b22] compounds
Furthernore, with regard to Y (-NR R2) of the pyridine
(faeréxanmple, (N)chiorbeucopbbnde of Nt heoppeyeninimide),
invention, in the case where the group for R and/or
hyqpoperax hyes obeer aewaPar t hebutylrbydgeaproxide),

nodi fi catl on is possible. For instance, in the case
Lodpbens Pk 01 YeerRas Rzodolp&m?ﬂ?sdz:‘ahl%l%nv*érPBEY%O

hyRechl oAt ar {Hl Kl R P Lae o S G et F o RRP Re g AE S nd
se PRERNS %%g%,]um iR, B8N NS0 8l ol HELEYbnea.

Se 0 avi’ng or
[ al functional groups anong the groups for R
and/ or R2, further structural nodification

Tomentiona specificexample of the reaction, the sulfinyl
compound (1b) can be produced by adding a sulfide compound (la)
and 1 to 2 equivalent amount of meta-chloroperbenzoic acid or
sodium pefiodate in a solvent such as methylene chloride,
tetrahydrofuran-water or methanol, and treating the mixture at
0 £to 100°C for about 1 hour to 2 days. Alternatively, thesulfonyl
compound {1lc¢) can be produced by reacting the sulfide compound
(1a) with 2 to 5 equivalent amount of an oxidizing agent (for
example, meta-chloroperbenzoic acid, sodium periodate,
hydrogen peroxide, hydrogen peroxide-ammonium molybdate, etc.}
in methylene chloride, tetrahydrofuran-water, formic acid or
methanol at 0 to 100°C for about 1 hour to 3 days.

[0117]
Furthermore, in the case of producing an optically active

sulfoxide (1b), titanium tetraisopropoxide/optically pure
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Is al so possible. For exanple, a conpound having a
hydr oxy group anong the groups for RL and/or R2 can
be converted to a group 56 such as ester, carbamate
“or hal ogen, by known nethods. Furthernore, such group
can be converted to a group such as al koxy, am ne,
am de or sulfide. Such conversion is al so possible for
various functional groups other than a hydroxy group,
nd t qvex a I
dl%%(ﬁﬂﬂ(%ﬁé% Bﬂ% Iﬁfﬁ%égﬁgégls ‘and t%%hc
t v p
fqﬁ% I é?%ﬁ?%?éﬁ?ﬁ& t
tet%z)lgeﬁv\e il%?}% d é%ﬁa?e or |%L%| he ie

ac:.‘art or Al 1The H%W%erde%rsestﬂfg %iil%zgﬁ{geraﬁjent

formula (1) of the present invention strongly
| nhighichede 4 LAY tRB/ EREIRIADN 19 of dHS3paB¥kAt dinvention,
protein in vitro. Furthernore, the conpound
in £Bpresestwileby enewakulidurubhach])thé pheipiesaddrivative
invention also strongly inhibited production/
of stee petsentafnwadrd: sy tandeppot@ioed by vhe doby owdalg method.
adm nistration. Fromthese results, it is believed
[01tl8dt t he conpound represented by general formula (1)
of the presen% |nvent|on IS extrenely #seful as_a

bIdt/tf3I
‘a pq;na )?ro uc |gn secre»{on_g ( any 0|d

ndro and ot her diseases associated with anyI0|d
pesﬁggb [0125] In particular, a conpound
[0 gﬁresented by the following forrmula (1-1), wherein
e the general formula (1), Arl is a
i1 uor ophenyl grou 3A«e S a 4-fluorophenyl

Xis -SO, thylanino group, Zis an
atonp_and-RB #N

XNArz

1:Z=8

[0120]

wherein Ar;, Ar,, R?, X and Y are the same as described above.
A pyridyl-2-carboxamide derivative (1: Y=NR'R?, Z=0) or
a pyridyl-2-carboxylate derivative (1: Y=OR'', Z=0) can be
converted to a pyridyl-2-thicamide derivative (1: Y=NR'R?, Z=S)
or a pyridyl-2-thiocarboxylate derivative (1: Y=OR'', Z=S) by
known methods. For instance, 1 to 5 equivalent amount of
Lawesson's Reagent
(2,4-bis (4-methoxyphenyl)-1,3-dithia-2, 4-diphosphetane-2,4-
disulfide) may be added to the pyridyl-2-carboxamide derivative
(1: Y=NR'R?, %=0) or the pyridyl-2-carboxylate derivative (1:

Y=0R'', Z=0) in a solvent. As the solvent, toluene, xylene,
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is a nethyl group: 57 [0126] / F/ ' \ \ N F S=0
f1-1) F [0127] nanely, 5-[(2,5-difluoro

phenyl ) [ (4-fl uorophenyl)sulfinyl]methyl]-N N 4-trinmeth
yl pyr idine-2-carboxan de, was recogni zed to have a
sufficient differnce between the dose for exhibiting
an effect by oral admnistration and the dose for
inducing an innunosuppressive action by repeated

tei}-ﬁé‘:{‘/nh% Sct%x% e%u? 2 r(ljtl%n a m%%ﬂ?l %%eghﬁﬂr?? &oﬂﬂ%oﬁﬁﬂe are

qua asYa“pharnaceut  cal product .

pré@é%.seldrl]d ?[?1 %Qgcﬁ' @ém é{‘g hr8Si %rﬁ:tépr@fo%h@o 200°C, and

ser yora m ni stration Of

pr%\i@r%ﬂ’i ' Q%ngr&&mgkh@@%ath%e% 1(31')"@) ,arfdltﬂae,re(alct@on time

mere considered to have high quality as

is PNARABOL U6l 0 P oslbigt s @ soaepsnd represented by the
following formula (1-2), wherein for the genera

[ofpryula (1), Arlis a 2,5-difluorophenyl group, Are is
a 4-fluorophenyl group, Xis -S2-, Yis a

( hy diioety nestdeatd am nohe rmosiphods | ﬁo:arpm@tgcexn@tbma pydidine
R3 is a nethyl group: [0129] 58
derivatives (1) of the compound of the present invention
illustrated inthe above, it maybe sometimes necessarytoprotect
such substituent as anitrogenatom, a hydroxy group or a carboxyl
group, and in that case, a commonly known protective group which
can be appropriately removed may be used. Suchprotective group
can be removed, when necessary, by a general method that is known
in the field of organic synthetic chemistry.
[0122]

Furthermore, with regard to Y (-NR'R?) of the pyridine
derivative (1) of the compound of the present invention, in the
case where the group for R1 and/or R2 is a hydrogen atom, further
'structural modification is possible. For instance, in the case
of carboxamide (R1, R2 = H), this can be converted to

- (hydroxymethyl) carboxamide (R1=H, R2=CH20H) by reactingwith
an aquecus solution of formaldehyde and agueous sodiumhydroxide
in ethylene glycol dimethyl ether.

[0123]

Also, in the case of having one or plural functional groups
among the groups for R*and/or R?, further structural modification
isalsopossible. Forexample, a compound having a hydroxy group

among the groups for R' and/or R? can be converted to a group
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/1 OH \
-[(2,5-difluo
]-N
1- hydr oxynet hyl ) - 4- met hyl pyri di ne- 2- car boxam de; a

conmpound represented by the followng formula (1-3),

wherein for the general fornmula (1), Are, is a

2,3,6-trifluorophenyl group, Are is a 4-fluorophenyl
S'{l(g]:? 8% : e%%?llf,s éas%émae(e I r ahéf%g%ﬁ%ﬂ?t ﬂ%%%?ﬂods .

/S an oxygen atom S a ne gr oup:
3 ol }3ab AR Yalkoxy,
P o Tt B ) S PO T3 5o T P b anary e
amiﬁgqlaq$%$ or sulfide. Such conversion is also possible for
-N-(1- hydr oxynet hyl ) - 4- net hyl pyri di ne- 2- car boxam de;
varfods m%dle?ﬁ@g e@nBy thenf®lHamdg, fetouy,aand the
(1-4), wherein for the general formula (1), Arl is a
conversion can be performed using known techniques. The

\ FN 0=S=0 (1-2) F [01301 nanely,
rophenyl ) [ (4-fl uorophenyl) sul fonyl ] net hy

1/

/
5
|

(

reagents, solvents and reaction conditions used in these
conversion processes may be those well known to those ordinarily
skilled in the art.

[0124]

The compound represented by general formula (1) of the
present invention strongly inhibited production/secretion of
a P-amyloid protein in vitro. Furthermore, the compound
represented by general formula (1) of the present invention also
strongly inhibited production/secretion of a B-amyloid protein
in vivo by oral administration. From these results, it is
believed that the compound represented by general formula (1)
of the present invention is extremely useful as a prophylactic
and therapeutic drug for diseases caused by abnormal
production/secretion of P-amyloid protein, for example,
Alzheimer's disease, Down syndrome and other diseases associated
with amyloid deposition.

[0125]

In particular, a compound represented by the following
formula {(1-1), wherein for the general formula (1), Ar; is a
2,5-difluorophenyl group, Ar, is a 4-fluorophenyl group, X is
-50-, Y is a dimethylamino group, Z is an oxygen atom, and R?

is a methyl group:
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2,3,6-trifluorophenyl group, Are is a phenyl group, X

is -S2-, Yis a (hydroxynethyl) am no group, Z is an

oxygen atom and R3 is a nmethyl group: [0133] F N ~CH

F\ NF 0==0 (1-4) [0134] nanely,

N- ( 1- hydr oxynet hyl ) - 4- met hyl - 5-[ (phenyl sul fonyl ) (2, 3,6

-trif | uorophenyl)nethyl]pyridine-2-carboxam de; and

a compound represented by the following fornula (1-5),
w@@gfein for the general fornmula (1), Arl is a

6 trlflurophenyl group, Are is a

6(tr|fluorothyl)pyr|d|n3yl group, X is-SQ2-, Yis

3 hydigxyprethyt) am no group, Z is an oxygen atom
R3 is d methyl group: [0135] F\ | FNHOH F Ce
N SF3' (1-5) [0136] 60 nanely,
N;j(hyrooxyrrethyl) 4-met hyl -5-[[[6-(trifluoronethyl)pyr
i di n-

[0127]

namely, 5-[(2,5-difluoro
phenyl) [ (4-fluorophenyl)sulfinyl]lmethyl] -N,N, 4-trimethylpyr
idine-2-carboxamide, was recognized to have a sufficient
differnce between the dose for exhibiting an effect by oral
administration and the dose for inducing an immunosuppressive
action by repeated administration, and was considered to be a
compound having excellent quality as a pharmaceutical product.
[0128]

Also, the similar effect as that of the compound (1-1)
was observed by oral administration of the following compounds
(1-2), (1-3), (1-4), (1-5), which were considered to have high
guality as pharmaceutical products:

a compound represented by the following formula (1-2),
wherein for the general formula (1), Ar; is a 2, 5-difluorophenyl
group, Ar, is a 4-fluorophenyl group, X is -S0:;-, Y is a
(hydroxymethyl)amino group, Z is an oxygen atom, and R® is a
methyl gioup:

[0129]
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[0137] In.the case of using the conmpound of the
present invention as a nedicanent for human, the
dosage for an adult is in the range of 1 ng to 1 g,
preferably 10 ng to 300 ng, per day. Furthernore, the
dosage for aninmal use may vary with the purpose of
admnistration (treatnment or prevention) , the type or
size of the aninmal to be treated, the type of the
i nfected pathollen, or the severity of condition, but
the dafly dosageis\generally in the range of 0.1 ng
feferabl $y40.5 ng to 100 ng, per kg of the
@f the animal. This daily dosage is

F i ni $teréd once a day, or in 2 to 4 divided tines.
Al sop=t+® daily dosage may exceed the aforenentioned
amount g, if necessarfy-2) [0138] A pharnaceutica
conmp@®i thon contai ning the conpound of the present
i nve can be prepared by selecting an appropriate

@tion in accordance with the nethod of
i gtration, and using preparative nethods for
various fornul ations that are comonly used. As the
[Oﬁgifge formfor the pharnaceutical conposition
ai ning the conpound of the present invention as
t he 'éi?gent, for exanple, tablets, powders,
granul es,” ' capsul es, liquids, syrups, elixirs, oily or

5- PEYIEQUS: B &fﬁﬂﬁ‘g@% i‘gg—ff@okéﬁﬁeﬁy ) BE1 %ﬂ?g?ﬂ@éhﬁlﬁ] “N-

oral ~fornul at 9] 61 For an injectab
(1 Pﬁﬁc@féﬁﬁéﬁhyﬂ abl hé 28y Bpyr PAESEL Y abk ¥BSxQhide ;
di'ssol ution aids may be optionally used in the
f or nal @dngundnepr sntdd bywitiheh feay ceangatbrinngésae (1-3) ,
adjuvants may be inserted into a container, and then
whetd]ecfed tloe dewere: diyrmglar (Lhe Arkeis®m as to be
formed into a solid

2,3,6-trifluorophenyl group, Ar; is a 4-fluorophenyl group, X
ig -80,-, Y is a (hydroxymethyl)amino group, Z is an oxygen atom,

and R® is a methyl group:

[0131]

{1-3)

[0132]
namely,
5- [ [ (4-fluorophenyl)sulfonyl]l (2,3, 6-trifluorophenyl}methyl]

-N- (1-hydroxymethyl} -4 -methylpyridine-2-carboxamide;
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formul ation, which will be used as a "prepared-on-use"
formul ati on. A single dose may be contained in one
container, or multiple doses may be contained in one
contai ner. [0140] As external formulations, |iquids,
suspensi ons, enul sions, ointnments, gels, creans,

| otions, sprays, patches and the |ike nay be

nment i oned. [0141] Solid fornulations can be fornul at ed

b nb h
SR e T AL
I LTYES, QCS%Egg%} %8£ﬁu1QU| {Ng,..a gﬁgg§ bi nder s,

I STht egr an ron aids,’ iwetting Tagents,
#}J@I&ff@i&o%ﬁhé 1'9}118?,1 [QJ:A%JS ASpthd G 1q;ucoup, X is -80,-,
or mul at 1 ons tions, SUSpenS| ons, errul sions and

v #& I h%@rﬂ&iﬁngghﬁ'ﬂb’m@ﬂ%d?réﬁﬁ thens BRYo&9Bkal #tom, and R
suspendi ng agents, emrul sifying agents and the |ike as

is agldhé i NS . grEXAMVPLES [0143] Hereinafter, the present
invention wll be specifically descrlbed by way of

[oExanpl es, but the scope of the invention 62 is not

intended to beglimted to the Exanples as foll ows.

in the jokfowi ng Exanples, if no information

E-i sonmer or Z-isoner, the obtained

pund|is 'either an E-isonmer or a Z-isoner. [0144]

(1-4)

[0134]

namely,

- (1-hydroxymethyl) -4 -methyl-5- [ (phenylsulfonyl) (2,3,6-trif
luorophenyl)methyl]l pyridine-2-carboxamide; and
a compound represented by the following formula (1-5),
wherein for the general formula (1), Ar, is a
2,3,6-trifluorophenyl group, Ar, is a
6- (trifluoromethyl)pyridin-3-yl group, X is-S0,-, Y is a
(hydroxymethyl)amino group, Z is an oxygen atom, and R® is a

methyl group:

[0135]
F |\ OH
F 2N H
F O= %
s} |/F
5 (1-5),
[0136]
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[0145] FIr 01 OHF N [0146] In an argon
at nosphere, a hexane solution of n-butyllithium(1.60
M 8.22 m, 13.2 nmol) was added to a sol ution of
2, 5-di brono-4-net hyl pyridine (3.00 g, 12.0 mml) in
di ethyl ether (120 m) at -78C. After stirring the
reaction mxture for 30 m nutes,
2, 5-di fl uorobenzal dehyde (1.34 m, 12.0 nmol) was
added. ter stirring for 1 hour at the sane

e, saturated aqueous anmoni um chl ori de was

N_gggsgo L ?ﬂgﬁégﬁgie5 [f%éeqt£bflgéga@gehg@y5§ridin-

nic layer was

3- ffryé ﬁu?1§U££§ffu@?gpﬁéﬁ§ffﬁgth?ﬂﬂpygﬁalhéez carb

s concentrated under teduced pressure.

Ox£@§&é§|ng resi due was subjected to flash silica gm

chr omat ography. The fraction obtained froman el ution
[o¥3¥h hexane: ethyl acetate = 4: 1 was concentrated

under reduced pressure, to obtain the title conpound

(1. B6the dasdbimueing tIMYoascandhift ehegrakent invention

1H NVR(400MHz, CDC13) 8: 2.27(3H, s), 2.53(1H, d,
as JrhH)amer§3 B2 A(ugn d, thi-4lchdge fiI9 BTy a@@(lzmlsmm the

7.08-7.14(1H, n) 7.29(1H, s), 8.36(1H, s). M5 nml z:
radel, oB1B(W +Hy. 1 §0187¢ g{@b@yelq_ mg to 300 mg, per day.

2- Brono- 5- | chl orophenyl ) th 2,5-dif
Fupghpgrmoye 4_t|[qa@¢ cﬁ,cﬁ%g@ , rnéglr)nal Iuos]e( may va{ryl %E’Eﬁpf}?”éulpose

of administration (treatment or prevention), the type or size
of the animal to be treated, the type of the infected pathogen,
or the severity of condition, but the daily dosage is generally
in the range of 0.1 mg to 200 mg, preferably 0.5 mg to 100 mg,
per kg of the body weight of the animal. This daily dosage is
administered once a day, or in 2 to 4 divided times. Also, the
dailydosagemayexceedthe aforementionedamounts, ifnecessary.
[0138]

A pharmaceutical composition containing the compound of
the present invention canbe prepared by selectingan appropriate
formulation in accordance with the method of administration,
and using preparative methods for various formulations that are
commonly used. As the dosage form for the pharmaceutical
composition containing the compound of the present invention
as the main agent, for example, tablets, powders, granules,
capsules, liquids, syrups, elixirs, oily or aqueous suspensions
and the like may be mentioned as oral formulations.

[0139]
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[0148] F F 1 rir NI \ cl [0149] Ina nitrogen

at nosphere, thionyl chloride (2.90 mM, 39.8 mvol) and
N, N- di net hyl formanm de (0.20 m) were added to a

sol ution of

(6- brono- 4-net hyl pyridi n-3-yl) (2, 5-di fl uorophenyl ) nmeth
anol (1.25 g, 3.98 mol) in nethylene chloride (20
m) at 0C, and the resulting m xture was stirred for

30 md, nut . Th ] 1 Xt
vas EoncE T AL TRHe DL PRATE LR Bt oSKhP G, nARet hyl ene

fessure,

pr%%ﬁ%%g%v%\%%ga?ggg?ggtigﬁ 4 £54 Qﬂ&lgrl lljj?n i 19rdiuneu¥es in the

at ura agueous so

£ oﬁ@f Loehcarhopat ecand 1 bhRepgn e h SRRl Lith RhieR@ adfdvants

e organic |ayer was dried over anhydrous sodi um

mapUbd ai Rsa@ptledi 1 hebed. cdheaihbllrahe wRencetbgBttatedo
under reduced pressure. To a solution of the resulting

fre@se daeying O Ne¥éneibyl for apnidebé4bophed ansol at sohid
of  4-chl orobenzenethiol (575 ng, 3.98 Mol ) in 64

fodNpiNt alt teh hydfibelrewd Uk ¥&miyedaad &héprpphasdram-use™
carbonate (550 ny, 3.98 nmol) were added in a .

formulageon at fosphgle drse@awvle conbaivsdl iR genentaaner,
was stirred for 30 mi nutes at room tenperature. Ethyl

or guel birlandcsas draYiebre aodtainedt ke PRAcFPBRALRFXture
at 0C, the organic |layer was separated, and then the

[0 @Yhni ¢ | ayer was washed with saturated brine. The

or gapi ¢ Layer, vas, du] ed, gver apydsgus, odi um splf at e

emulsions, ointments, gels, creams, lotions, sprays, patches
and the like may be mentioned.
[0141]

Solid formulations can be formulated by combining the
compound of the present invention and optionally selected
pharmaceuticallyacceptableadditives,suchasfillers,bulking
agents, binders, disintegrants, dissolution aids, wetting
agents, lubricants and the like.

[0142]

As liguid formulations, solutions, suspensions,

emulsions and the like may be mentioned, and they may contain

suspending agents, emulsifying agents and the like as additives.

EXAMPLES
[0143]
Hereinafter, the present invention will be specifically

described by way of Examples, but the scope of the invention
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filtrate was concentrated under reduced pressure, and
the resulting residue was subjected to flash silica
gel chromat ography. The fraction obtained from an
elution with hexane: ethyl acetate = 20: 1 was
concentrated under reduced pressure to obtain the
title conpound (1.48 g, 3.36 mmol, 84% as a white
solid. '"H NWR (4OON+E CDC13 5: 2.31(3H, s) , 5.77

te g Pleande 5 59 Lot flso B YG Barahers:
o 4{‘{%144%&“%%%"&0&&%@% PR 1 aroHRERpTS ey 2de

abo e 1@6&@6! bg' LE‘BJ. Lomét PAlHiebydg 1.[11@1—3.5é33mp8ﬁhd| i elither an
ol \ Cl1 52] In an argon at nosphere,

ggﬁmgpe§@lytzof§6ﬁbputylI|th|un1 65 (1.60 M 2.52 m,
4.03 mmol ) was added to a sol ution of

[0244r onD- 5-[ [ (4-chl orophenyl ) thio] (2, 5-difluorophenyl)m
ethyl ]-4-nethylpyridine (1.48 g, 3.36 mmol) in
t ol T fdirariBxatple 7BC. The reaction m xture was
stirred for 1 hour, and then N, N-di nethyl fornmam de

{6 {Br@ue- 4 e ZhyiBoymid in wasy bib (2 dS adi f heorgphenyl) methanol
tenperature. After stirring the reaction m xture for

[0BF] minutes, water was added thereto at the sane

enpeLasur e, and the mxture was allowed to warmto
. oni tgnperature. Ethyl

OH

[0146]
Inanargonatmosphere, ahexane solutionofn-butyllithium
{(1.60 M, 8.22 ml, 13.2 mmol) was added to a solution of
2,5-dibromo-4-methylpyridine (3.00 g, 12.0 mmol) in diethyl .
ether (120 ml) at -78°C. After stirring the reaction mixture
for 30 minutes, 2,5-difluorocbenzaldehyde (1.34 ml, 12.0 mmol)
was added. After stirring for 1 hour at the same temperature,
saturatedagueous ammoniumchloride was addedat roomtemperature.
After the organic layer was separated, the organic layer was
dried over anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 4: 1 was concentrated under reduced
pressure, to obtain the title compound (1. 26 g, 4. 01 mmol,

34%) as a white solid.

'H-NMR (400MHz, CDCl;) &: 2.27(3H, s), 2.53(1H, 4, J=4.2Hz),
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acetate was added to the reaction m xture, and the
resulting mxture was washed with saturated aqueous
amoni um chl oride, and then with saturated brine. The
organi c |l ayer was dried over anhydrous sodiumsulfate
and filtered, the filtrate was concentrated under
reduced pressure, and the resulting residue was
subjected to flash silica gel chromatography. The
6.7 @6, 0, gbhalzﬁ%# freomay eaitdpn whth hegneauy! o),
acetate = 10: was concentrated under reduced pre s
7. 2320, 10 ,obi.a!en(nmestl.tl e conpound (419 ng, 1.07
nmol , 3296) as a white solid. 1H NVR(400MHz, CDCl13) 8:
MS /43 (M, 916 (MB.488 (1H, s) , 6.94-7.05 (2H, m,
7.20-7.27(4H, m, 7.36-7.42(1H, m, 7.75(1H, s),
[01&779(1H, s), 10.02(IH, s). Ms niz: 390(M +H). [0153]
Exanpl e 3:
5 [Eb%mﬁﬁkbﬂophenyl)sulfonyl](2 5-di f | uorophenyl ) net hy
-4- net hyl pyridine-2-carboxylic acid [0154] 66 O F
2- Bl\qmq:5| Néﬂcldcg@hemolﬂmmm% A UK RREAL) methyl
peroxide (2 m) was added to a solution of
~ 45 £ gpttenyl ) t hi o] (2, 5-di f1 uorophenyl ) net hyl ] -4
[014%ﬁth

F Ly
IzN

Q.

[0149]

Br

In a nitrogen atmosphere, thionyl chloride (2.90ml, 392.8
mmol) and N,N-dimethylformamide (0.20 ml) were added to a
solution of
(6-bromo-4-methylpyridin-3-vy1) (2, 5-difluorophenyl)methanol
(1.25 g, 3.98 mmol) in methylene chloride (20 ml} at 0°C, and
the resulting mixture was stirred for 30 minutes at room
temperature. The reaction mixture was concentrated under
' reduced pressure, andmethylene chloride was added to the residue.
The mixture was washed with saturated agueous sodium
hydrogencarbonate and then with saturatedbrine, and the organic
1ayerwasdriedoveranhydroussodiumsulfateandfiltered. The
filtrate was concentrated under reduced pressure.

To a solution of the resulting residue in
N,N-dimethylformamide (45 ml), a solution of

4-chlorobenzenethiol (575 mg, 3.98 mmol) in
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yl pyri di ne- 2-car bal dehyde (415 ng, 1.06 mmol) in
formc acid (20 m), and the resulting m xture was
stirred for 2 hours at roomtenperature. Water was
added to the reaction mxture, and the solid thus
preci pitated was collected by filtration and washed
with water. The obtained solid was dissol ved

i nmet hyl ene chloride, and washed with 1 N

DRSO aikhe T R LEYST MR LA (os0
mg,fI ! t9|'8a¥n%o Swgggca?ﬂé@tl%g egggE?hggu&?ﬂ % é'raec O-EE and

resul tIrng residie wWas was

cof ALt ot gy 0 e e gl

tenéﬁé%:@pw'ﬂ%h Bit2e 363t SY were added to the reaction
98(1H,s),6 -7.01(1H m, 7.03-7.10(IH m,

mixte G48628H, t 1 , orfgfli d . 16B(edHwal sepbdrédted, 7808Hchah, the
8.03(1H, s), 9.22(1H s). IR(ATR cm1: 1739, 1712,
ordAfih: 1434 ¥ wakIkkhedlbbth 468 rat2dbrime. 208e288Enic layer
Anal . Calcd for C20H14ClF2N04S: C, 54.86;H, 3.22;d,
wasB.dfidd 0816838120 <S, S BRunrosntlf a3, S 41E5h; H Btased, the
d,8.02;F,8.60;N, 3.25:S, 7.44. MB miz: 438(M +H),
f1¥ﬁraﬁﬁﬂwagngnqgntrated under reduced pressure, and the

5-1[(4-Cnhl or ophenyl )suI f ony 6221(2 5-di f | uorophenyl ) et hy
regyliNng sresfidua A yFuRi e bblath el fpasdelF | F

NH Cg Oai , .
chromatography The fraction obtained from an elution with

hexane: ethyl acetate = 20: 1 was concentrated under reduced
pressure to obtain the title compound (1.48 g, 3.36 mmol, 84%)
as a white solid.

1H-NMR (400MHz, CDC15) 8: 2.31(3H, 8), 5.77(1H, s), 6.92-7.03 (2H,
m), 7.19-7.25{4H, m); 7.28-7.34(1H, m), 7.29(1H, s), 8.39(1H,
s).

MS m/z: 440, 442(M' +H).

[0150]

Example 2:

5-[[{4-Chlorophenyl)thiol (2,5-difluorophenyl)methyl] -4-meth

ylpyridine-2-carbaldehyde

[0151]

F\So
. 2N
:“m

[0152]

Inanargonatmosphere, a hexane solutionocfn-butyllithium
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[0158] To a sol ution of

5-[[ (4-chl orophenyl ) sul fonyl ] (2, 5-di fl uorophenyl ) net hy
' 1-4- methyl pyridi ne-2-carboxylic acid (88ny,

0.20mmol ) innethylene chloride (2 m), nethylam ne
hydrochl oride (15 ng, 0.22 mol),

1- hydr oxybenzotriazole (30 ng, 0.22 mmol),

4- et hyl nor pholine (0.048 m, 0.44 mmol), and

o A TR TR0 B gson o
2RSSt H PlhadoLs et a ahopnor necn

] - SR B AAERUS SO YN hy drogeraar banabeuehBe (40 ml) at

organi'c - 1ayer was dried over anhydrous sodium sul fate

-7¢md frhtereder {B8Mmitherd idd afta e Ecenhbatedand then
under reduced pressure, and the resulting residue was

N, NUbiresd e f Srmdniisde sid iz gal, ahroonaimeg)aphy. added at the
fraction obtained froman elution with hexane: ethyl
sanie elefiperatiirel wasteonsehtrahgdhmdeaatddoced xture for 30
pressure, and the resulting residue was washed with a
nimibes, wsdlerewasoaddedt tiydretheat o Bergnecundrakhene, and
collected by filtration to obtain the title conpound
the T8LpITe. Wes mblovwsl &)0 6848 o \Wpde EYNperature. Ethyl
1H NVR(400MHz, CDC13) 3: 2.21(3H,,s£, 3.04&3H d, ,
acelate MAS adsleghtpHENS) regchaon BaEsiren) ang Whg¥psylting
., J=8.6Hz), 7.61(2H, .d, J=8.6Hz), 7.74-7.81(1H .
miNEUFR $i4S W,s%?ﬂoc«y(lm saFua?tg'@égvﬁey,s @tﬂ"f‘%mr,ﬂn%sl.mﬂdef

ancybIIGHER ARENCSERR Pl CIMRT NG asee s dxgpd prer
anlég%.l%_l’s%iﬁgn cFiul %t;"%’%ld gf%]%t%eg, lehé:of’ﬂgtrgte was

concentrated under reduced pressure, and the resulting residue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 10: 1 was
concentratedunder reducedpressure, toobtainthe title compound

(419 mg, 1.07 mmol, 32%) as a white solid.

1H-NMR (400MHz, CDCl,) 8: 2.43(3H, s), 5.88(1H, s), 6.94-7.05(2H,
m), 7.20-7.27(4H, m), 7.36-7.42(1H, m}, 7.75(1H, s}, 8.79(1H,
s), 10.02(1H, s}.

MS m/z: 390 (M"+H) .

[0153]

Example 3:

5-[[(4-Chlorophenyl)sulfonyl] (2,5-diflucrophenyl)methyl] -4-

methylpyridine-2-carboxylic acid

[0154]
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7;S, 7.26. Ms mz: 451 (M+H) . [0159] Exanple 5:
-[[ (4- Chl orophenyl ) sul fonyl ] (2, 5-di fl uor ophenyl ) net hy
]-N, N, 4-trinethyl pyridine-2-carboxam de [0160] O
OFN FOOOCd [0161] To a solution of
5-[[ (4-chl orophenyl ) sul fonyl ] (2, 5-difl uorophenyl) nethy
[']-4- methyl pyridine-2-carboxylic acid (88 ng, 0.20
nmol ) obtained in Exanple 3 in nmethylene chloride (2
m), di ffet hyl ami ne  hydrochl oride (18 nmg, 0.22 nmol),

6.1
S5-[
11-

Foas methyl nor pholine (0.048 m, 0.44 nmol), and

1-¢ - 3- (3-di met hyl am nopr opy! ) car bodi i m de

hydr toride (42 ng, 0.22mmol)

wer eaddedat r oont enperature. After stirring 69 for 6
[ohozy s at room tenperature, the reaction m xture was

washed w th saturated aqueous sodi um

hydrapeaqaebonatyer oben meganide (Ravsrvamsddeddd asetution

anhydrous sodiumsulfate and filtered, then the
offiltrate was concentrated under reduced pressure, and

the resulting residue was subjected to flash silica
5-bé(4—chlorophenyl)thlo](2,5-d1 luorophenyl)methyl] -4-meth
ylpyridine-2-carbaldehyde (415 mg, 1.06 mmol) in formic acid
(20 ml), and the resulting mixture was stirred for 2 hours at
room temperature. Water was added to the reaction mixture, and
the solid thus precipitated was collected by filtration and
washedwithwater. Theobtainedsolidwasdissolvedinmethylene
chloride, and washed with 1 N hydrochloric acid. The organic
layexr was dried over anhydrous sodium sulfate and filtered, and
the filtrate was concentrated under reduced pressure. The
resulting residue was washed with diethyl ether, and collected
by filtration to obtain the title compound (347 mg, 0.7%2 mmol,
74%) as a white solid.
1H-NMR (400MHz, CDCl; ) 8: 2.31(3H, s), 5.98(1H, s), 6.93-7.01(1H,
m), 7.03-7.10{(1H, m), 7.44-7.48(2H, m), 7.61l-7.65{(2H, m),
7.72-7.78(1H, m), 8.03(1H, s), 9.22(1H, s).
IR{ATR)cm : 1739, 1712, 1495, 1417, 1311, 1155, 1092, 727.
mp: 208-209°C.
Anal. Calecd for C,oH14C1F,NO,S: C, 54.86;H, 3.22;Cl, 8.10;F,
8.68;N, 3.20;8, 7.32.Found: C, 54.55;H, 3.15;Cl, 8.02;F, 8.60;N,

3.25;5, 7.44.

MS m/z: 438 (M"+H).
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chr omat ogr aphy. The fraction obtained froman el ution
Wi th hexane: ethyl acetate = 1. 1 was concentrated
under reduced pressure, and the resulting residue was
washed with a m xed solvent of diethyl ether and
hexane, and collected by filtration to obtain the
title conpound (83 ng, 0.18 mmol, 896) as a white

sol i d. IH-NNR(4OON+E, CDC13) S 2.24 (3H, s) , 3.14

, 5.96 (1H, s) , 6.91-6.98(1H m,
[°§§%% 7.07(1H, m), 7.44(2H, d, J=8.6£E), n)7.47(1H, s),

f, J=8.6Hz), 7.72-7.78(1H, m, 9.16(1H, s).
|R(§%é§@%#i——&633 1493, 1327, 1151, 1084. np:
P 9 & 0l 1 ~_ ‘ .

4o &arﬂe%ﬁ,ﬂl@ﬁng,ﬁ agr%xaélag S, 7.00. NS 1 2: 465

(M=H) . [0162] EXanpl& 6:
[obsti (4- Chl orophenyl ) thio] (2,5-difluorophenyl)nethyl]-4

-nmeth | pyridi ne-2-carboxylic acid [0163] 70 O OH F
thfif%?}%9164] To a solution of
. [y H

O=g

el
Cl

[0158]

To a solution of

- [[{4-chlorophenyl)sulfonyl] (2,5~difluorcphenyl)methyl]-4-
methylpyridine-2-carboxylicacid (88mg, 0.20mmol) inmethylene
chloride (2 ml), methylamine hydrochloride (15 mg, 0.22 mmol),
1-hydroxybenzotriazole (30 mg, 0.22 mmol), 4-methylmorpholine
{(0.048 ml, 0.44 mmol), and
1-ethyl-3-(3-dimethylaminopropyl}carbodiimide hydrochloride
(42mg, 0.22mmol) were added at roomtemperature. Afterstirring
for 5 hours at room temperature, the reaction mixture was washed
with saturated aqueous sodium hydrogencarbonate. The organic
layer was dried over anhydrous sodium sulfate and filtered, then
the filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 3: 1 was concentrated under reduced
pressure, and the resulting residue was washed with a mixed
solvent of diethyl ether and hexane and then collected by

filtration to obtain the title compound (73 mg, 0.16 mmol, 81%)
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2- brono-5-[[ (4-chl orophenyl)thio](2,5-difluorophenyl)m
ethyl ]-4-nethylpyridine (5.04 g, 11.4 nmmol ) obtai ned
in Exanple 1 in toluene (100 m ), a hexane sol ution
of n-butyllithium(1.54 M 8.91 m, 13.7 mol) was
added in an argon atnosphere at -78C. The reaction
m xture was stirred for 30 mnutes at -40C, and then
cool ed again to -78C, and carbon di oxi de was bubbl ed
ther.ein e.reaction mxture was stirred for 30

S fn L}[‘Je%ea% Jf%en allowed to warmto roomtenperature,

1y anek 600 adis edcAqUEPSs aNPRNBHM <0hl ricke(3sps @ddads. 1Hz),
thereto. The reaction m xture was concentrated under

5. 9@t ed)pr 6s98r4,. OBHEH, chb ordf 43 (ﬁl\i\asi,adé@d 6thd 't he6l (2H,
resi due, and the m xture was washed wth

d, hyd® o8hEbri & - 74cTd8LThE. ofgani’c A7dy&r WHS d?1%% Herbr 4,
dr ou msulfate and filtered, the filtrate
J‘€£ﬂ¥%ohc%hf$g#%d %%der reduced pressure, and the
%fy L g, 1 spbyecteghso f{aph silica ge
IR | onﬁ?ogra eJf%@?ractlon obtal ned from an el ution
mp W 240 - m@i%ylene chl oride: nethanol = 10: 1 was

concentrated under reduced pressure, and the
anakslaliay foesCdud: wasFyEshed: Vi t 155 24ritked - 8817 Fdnt 7035 F,

ethanol _and diethyl eth d_col | ected t
8. £ b arh: End i EORETIouRE- 755 86 30,725 T3 bt 1 ko8] 1.
a V\p sol i d. 1H-NI\/R(4OOI\/HZ CDC13) 5: 2.46 (3H,
%f ' '(1H, s) , 6.95-7.05 (2H, n), 7.24(4H s),

-7 , 8.02(1H, s), 8.61(1H, s). 71 M
MSrP?;)Z %%%Wﬁm [0165] Exarrple 7:
[0f551(4 Chl or ophenyl )t hi o] (2, 5-di f1 uorophenyl ) et hyl ] -4
-neth yl pyridine-2-carboxani de [ 0166]
Example 5:

5-[[(4-Chlorophenyl)sulfonyl] (2,5-difluorophenyl)methyl] -N,

N,4-trimethylpyridine-2-carboxamide

[0160]

[0161]
To a solution of

5-[[{4-chlorophenyl)sulfonyl] (2,5-difluocrophenyl)methyl] -4-
methylpyridine-2-carboxylic acid (88 mg, 0.20 mmol) cobtained
in Example 3 in methylene chloride (2 ml), dimethylamine
hydrochloride (18 mg, 0.22 mmol), l-hydroxybenzotriazole (30
mg, 0.22 mmol), 4-methylmorpholine (0.048 ml, 0.44 mmol), and
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

(42mg, 0.22mmol) were addedat roomtemperature. Afterstirring
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O FNH2 FN SCL [0167] To a solution of
5-1[ (4-chl orophenyl ) thio] (2,5-difluorophenyl)nethyl]-4
-meth yl pyridine-2-carboxylic acid (406 ng, 1.00

nmmol) in N Ndinethylformamde (10 m)

(benzotriazol -i-yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (781 ng, 1.50 mmol),

1- hydroxybenzotriazole (203 ng, 1.50 nmmol), anmoni um

fo&% e}'?#lllf/]?% S%%? l’m r%rra]%%(rﬁ 6%]’.}3 r%acflé)dl Mlxtﬁlfe was washed
w:.%?%%%dl%_t% Qgﬂgeuét P@rﬁr}ﬁ/cﬂ.l dfeq{’é‘élfr%@ﬁ{ turI@le Ongxnlc

ter stirrin ours “at roomterrperature

laee lak&ir 1A% o@gg%ﬂﬁf&ﬁs Egaﬁﬁh%l@d@ééﬁd ﬁiﬁ%éﬂ@i then

xture was was W th 5 N hydrochloric acid. The

thOMGaAHG Ha¥ak WBscaht 86t adehindan iUy sRdddmreyl katiethe
and filtered, the filtrate was concentrated under

rediErhiey £ % eva@nsubectesutdi APaskSElbcavwgsl
subjected to flash silica gel chromatography. The

chifenect dpraplopt aifhed frsamiam ehitdioredy ftorhexarelutetdrylwith
acetate = 2. 1 was concentrated under reduced pre s

hexane; etthwbtatetdtbe +i1l el coaporprc gt 898d ngnder 9geduced
mol, 98% as a white solid. 'H NMR(400MHz, CDC13) 3:

prqpsuyeyqang tige e t g syes 5Agg (Y& wg§hed with a mixed
6.93-7.04(2H, m, 7.22(4H, s), 7.35-7.41(1H, I?

solwerk ofy dlqj}h}g]) etgeg@(qj_pe§§1ne8 ag;gﬂ( @Lgllgj:te@@ nf,%ltratlon

tq o%t(alln Ii':lgle title compound (83 mg, 0.18 mmol, -82%) as a white
solid.

1H-NMR (400MHz, CDC1,) 6: 2.24(3H, s), 3.14(6H, s), 5.96(1H, s),
6.91-6.98(1H, m), 7.00-7.07(1H, m), 7.44(2H, d4d, J=8.6Hz),
7.47(1H, s), 7.65(2H, 4, J=8.6Hz), 7.72-7.78{(1H, m}), 9.16(1H,
s).
IR{(ATR)cm ': 1633, 1493, 1327, 1151, 1084.

mp: 207-208°C.

Anal. Calcd for Cy,H; 9ClF.N.038: C, 56.84;H, 4.12;Cl, 7.63;F,
8.17;N,6.03;8,6.90.Found: C, 56.53;H,4.08;Cl, 7.53;F, 8.25;N,
5.93;8, 7.00.

MS m/z: 465 (M'+H) .

[0162]

Example 6:

5-[[{4-Chlorophenyl) thiol (2,5-difluorophenyl)methyl] -4-meth

ylpyridine—2—carboxylic acid

[0163]
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[0168] Exanple 8:
5-1[ (4- Chl orophenyl )sul finyl](2,5-difl uorophenyl) net hy
' 1-4- methyl pyridi ne-2-carboxam de [0169] F F iN C
[0170] 3-Chl oroperbenzoic acid (259 ng, 0.98 mmol) was
added to a solution of
5-1[ (4-chl orophenyl ) thio] (2,5-difluorophenyl)nethyl]-4
-met h | pyri di ne-2-carboxam de (395 ng, 0.98 nmol) in
pe chloride (10 mM) at OC. After stirring for
g&b @ room tenperature, the reaction mxture was
aghed with 1 N aqueous sodi um hydroxi de. The organic
| ay s dried over anhydrous sodium sulfate and
filt ¢l, then the filtrate was concentrated under
reduced pressure, and the resulting residue was
[oi1zulyj ected to flash silica gel chromatography. The
fraction obtained from an elution with hexane: ethyl
acetrat @ mdlutiomasfconcentrated under reduced
pressure, and the resulting residue was washed wth a
2 - hriowed 50l entc hoforsygtermgt 1 dntl @i 6% Hytdief heoropiepyl) methyl
collected 73 by filtration, thus_to obtain the title
] - dcmeiduAd Y248 ngy, (50.088 9.nmddl- 4 B90)) agbhadhpfeigobxgmple 1
. 1H NVR(400MHz, , e
in tptesys: 1198 @l )iHasheyang gp it ign ofgrpugpyllighium (1.54
5.37(0.7H, s), 5.51-5.62(1H, 6.88-7,08(2 o
M, .93l sdesy tngl) vago@%%%'(lfﬁ'%ﬁaﬁgoﬂ SJALGH l?ﬂ?rg%t -78°C.

The7'r9e%(:%'i%ll_|1’ mi?c ’u.r%‘ %ggo'sgﬁrrre%’ f(%: 0356 in%hlltesg ‘at -40°C, and

then cooled again to -78°C, and carbon dioxide was bubbled therein.

The reaction mixture was stirred for 30 minutes and then allowed
to warm to room temperature, and saturated agueous ammonium
chloride was added thereto. The reaction mixture was
concentrated under reducedgpressure,.therxchlorofornlwas added
to the residue, and the mixture was washed with 1 N hydrochloric
acid. The oxganic layer was dried over anhydrous sodium sulfate
and filtered, the filtrate was concentrated under reduced
pressure, and the resulting residue was subjected toflashsilica
gel chromatography. The fraction obtained froman elution with
methylene chloride: methanol = 10: 1 was concentrated under
reduced pressure, and the resulting residue was washed with a
mixed solvent of ethanol and diethyl ether and collected by
filtration to obtain the title compound (2.06 g, 5.08 mmol, 44%)

as a white solid.
1H—NMR(400MHZ,CDC13)5:2.46(3H,S),5.88(1H,s),6.95—7.05(2H,

m), 7.24(4H, s), 7.36-7.42(1H, m), 8.02(1H, s), 8.61(1H, s).
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| RCATR)cm 1: 3126, 1695, 1595, 1493, 1421, 1053, 823.
Anal . Calcd for C20HL5CIF2N2C2S: C, 57.08;H, 3.59;C
8.42;F, 9.03;N,6.66;S,7.62. Found: C, 56. 75; H, 3. 59;
a,8.35;F,9.06;N, 6.65;S, 7.71. M5 nlz: 421(M +H).
[0171] Exanple 9:
5-1[ (4- Chl orophenyl ) sul fonyl ] (2, 5-di fl uorophenyl ) net hy
l]-4- nethylpyridine-2-carboxanide [0172] N F 0 C
73] operbenzoic acid (66 ng, 0.25 mmol) was
MS ka%%d Iution of
[Ofﬁéﬂ(4 chlorophenyl)sulfinyl](z 5-di fl uor ophenyl ) net hy
% 4- et hyl pyri di ne- 2- car boxam de (105 ng, 0.25 mmol)
in qgk%%#%n@_ chloride (5 m) at OC. After stirring
for oom tenperature, the reaction m xture
5- VoS \BSRAG M1 tN a0 Ueo Us- 4 iSOIdi ddB dhesh o) oites hyllle- 4 -meth
organi ¢ Tayer was dried over anhydrous /4 sodium
v1psifcaine: -end driddx@ineidie t hen the filtrate was
concentrated under reduced pressure, and the
[oweequl ting residue was subjected to preparative
thin-layer chronatography (developed with nethylene
F wh,met hanol = 40: 1, and eluted with nethyl ene
F Iﬁe ‘met hanol = 4: 1). The obtained fraction was
comﬁﬁﬁtrated under reduced pressure, and the resulting
resi

Cl

{0167]

To a solution of
5-[[{4-chlorophenyl)thio] (2,5-difluorophenyl)methyl} -~4-meth
ylpyridine-2-carboxylic acid (406 mg, 1.00 mmol) in
N,N-dimethylformamide (10 ml),
(benzotriazol-1l-yloxy) tripyrrolidinophosphonium
hexafluorophosphate (781 mg, 1.50 mmol),
1-hydroxybenzotriazole (203 mg, 1.50 mmol), ammonium chloride
(107mg, 2.00mmol) , andN-ethyldiisopropylamine (0.697ml, 4.00
mmol}) were added in an argon atmosphere at room temperature.
After stirring for 12 hours at room temperature, ethyl acetate
was added to the reaction mixture, and the mixture was washed
with 0.5 N hydrochloric acid. The organic layer was dried over
anhydrous sodium sulfate and filtered, the filtrate was
concentrated under reduced pressure, and the resulting residue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 2: 1 was

concentratedunder reducedpressure, toobtainthe title compound
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was washed with a m xed sol vent of ethanol and diethyl
ether and collected by filtration, thus to obtain the
title conpound (56 ng, 0.13 mmol, 51% as a white
solid. 1H NVR(400MHz, CDC13)5: 2.23(3H, s), 5.57(1H

br s), 5.97(1H, s), 6.92-7.00(1H, n), 7.01-7.09(1H
nm, 7.44(2H, d, J=8.5Hz), 7.62 (2H, d, J=8.5Hz) ,
7.75-7.81(1H, m,7.82(1H br s),7.99(1H, s), 9.16(1H,

. I R(ATRY cm 1: 3442 3288 1 1315, 1153,
(3%8%9' @pggz‘ﬂ Oyt e Wliég?lvﬁ? é [ 0174]
g Reie ( £6eeH X ATl )25 42(3H s}, 5.55(1H, br s), 5.88 (1H,
2- Br onp- 5- [chloro(2 5- dlfluorophenyl)nethyl] 4- et hyl p

s) yrd .di3- mem[(OZI—FS]-n)N 7E2Bi4HCLs | DT76]5 T 41 &o! utilon7077 (1H,
(6- bromo-4- et hyl pyri di n-3-yl) (2, 5-difl uorophenyl)neth
braﬁbl 8 (00 4PHg,SB0. ®- POl obt ai ned i n Reference
Example 1 in nethylene 75 chloride (150 m), thionyl
MS ot Br | 41@5 (M1+¥) m , 300 nmol ) and
N, N-di met hyl f ormam de (0.232 m) were added at 0C, and
[0}3¢@] mixture was stirred for2hours at room

tenperature. The reaction m xture was concentrated
undéiiﬂﬂghiéﬁmpressure ethyl acetate was added to
. h ‘ i

me%l;%ff&]lne 2-carboxamide

[0162]

[G170]

3-Chloroperbenzoic acid (259 mg, 0.98 mmol)} was added to
a solution of
5-[[(4-chlorophenyl) thio] (2, 5-difluorophenyl)methyl] -4-meth
ylpyridine-2-carboxamide (395 mg, 0.98 mmol) in methylene
chloride (10 ml) at 0°C. After stirring for 14 days at room
temperature, the reaction mixture was washed with 1 N aqueous
sodium hydroxide. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting residue was subjected
to flash silica gel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 1: 1 was concentrated
under reduced pressure, and the resulting residue was washed

with a mixed solvent of ethanol and diethyl ether, and collected
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over anhydrous sodiumsulfate, and filtered, and the
filtrate was concentrated under reduced pressure to
obtain the title conmpound (9.82 g, 29.5 mmol, 98% as
a brown solid. 1H NVR(400MHz, CDC13) 5: 2. 36( 3H,
s),6.42(1H,s),7.01-7.07(2H, m, 7.26-7.32(1H m,
7.33(1H, s), 8.31(1H, s). M5 mz: 332, 334(M +H).
[0177] Exanple 10:

by ff&’\?[tﬁr'éﬁ%%% Ert) he gkl AP SR L kTP omerwat i R-58
9] .. [ uti f
mm(gl- ’br%grf%{ S%TSC{I %}l[rl%%% %C-)]alf? ?uggogthleggl ;)rret hyl ]-4-net hyl p

Ty YNNIl {4 0 e £ Schd1g) §19..45mamliy,i ) N2Ndgi(oeshy|$)or saBbde. 31,
(100 m), 4-fluorobenzenethiol (2.06 M, 19.4 mmol),
s) and 13D pBiassilum 5c&Abon&R2d 1. 9m)g, £188-AnBB) 2Her em) .
added in an argon _atnosphere, .at_0C,,6 and the m xtur
7. 5587 5% 1500 or 11 2o St Fod) t ik Wi, 536t AYKS 38,
acet fer ed_.fo the reaction m xture,
S)’thgg'g%ﬁjggﬁ?t )aye%%go ga%ghrsa{ ed, and then the organic
IR | VS cifels. viased 1444 h sedair af £sh aquepus sesls Hne23 .
ydrogencar bonate. The organic |ayer was dried over
Anaihhyrilads feadCyumsut I8 @, andl: fd | 5or.éd,; B,h8n59;Reé, 8.42;F,
filtrate was concentrated under reducedcr:JLressure, and
f

9.0V, Fe8bi Bi g SPedicnne :Vias> 8 ubp eBt éd 5% Gl P iH 4 8a06 i N,
6.695€;|S, 7.71.

MS m/z: 421 (M"+H).
[0171]

Example 9:

5-[[ (4-Chlorophenyl) sulfonvyl] (2,5-difluorophenyl)methyl] -4-

methylpyridine-2-carboxamide

[0172]

[0173]

3-Chloroperbenzoic acid (66 mg, 0.25 mmol) was added to
a solution of
5—[{(4—chlorophenyl)sulfinyl](2,5~difluorophenyl)methy11—4—
methylpyridine-2-carboxamide (105 mg, 0.25 mmol) in methylene
chloride (5 ml) at 0°C. After stirring for 5 days at room
temperature, the reaction mixture was washed with 1 N aqueous

sodium hydroxide. The organic layer was dried over anhydrous
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chr omat ogr aphy. The fraction obtained froman el ution
of hexane: ethyl acetate = 30: 1 was concentrated
under reduced pressure, to obtain the title conpound
(8.20 g, 19.3 mml, 100-0.) as a pale brown solid.
1H NMR(400MHz, CDC13) 8:2.28(3H, s),
5.72(1H,s),6.91-6.98(4H, m, 7.27-7.34(3H, m,
7.28(1H, s), 8.43(1H, s). M5 mz: 424, 426(M +H).
0180 npl e, 1:-.5- [(2.5-difl u ).].(4-
socIIlJU%rP g&ﬁ%ﬁl Ie)?l?ﬁl %ﬁ%t%ﬁﬁh]’ﬁé?rrg tt%le £l f@ngg Qas é}cnf'xcentrated

un#(Lth Weidglic@%;ﬁé%o 12%%1 d %Ji%. Js %%::l:]l t J]%L?{\%% i (?‘Llle Frad Q&ﬁ?& cted

an argo ’er e, ahexane SO ono
5 g all idd i
o TERBALIL U034 BB e (a0

meﬁ%ﬁ@:@ emylolrti Bie0] HBE Rithol |= 40 r-‘re_é h¥uhpyé 16t &@ Wi&hlle fhylene
19.1 mmol) in toluene (200 M) at -78C. The reaction

chTéxidg & meshasidT reds f or) 30 THOWies irdl fAadtien was
N, N-di met hyl formam de (1.63 ml, 21.0 mml) was added

coraden i 1et @ nm deenpedat & e reEmui e aehidorhernvetsurle ingsresidue
stirred for 30 minutes, then water was added at the

wa s aress Heshpartdt @ evixedd stlventi Rfueshanslaphdwddetbyhaebier
to roomtenperature. Ethyl acetate was added to the

and egdtliesrad Ry uf bl t el ehe thasy Lo Pt ¢ Xt tikde compound
washed with saturated aqueous, ammonj um chl ori de, and

(5¢ gy 0-13 mmol, 51%) as a white solid.

1H-NMR (400MHz, CDCl,)}8: 2.23(3H, s), 5.57(1H, br s), 5.97(1H,

g), 6.92-7.00{(1H, m), 7.01-7.09(1H, m), 7.44(2H, 4, J=8.5Hz),

7.62(2H, d, J=8.5Hz), 7.75-7.81(1H, m), 7.82(1H, brs), 7.99(1H,

sy, 9.16(1H, s).
IR(ATR)cm'l: 3442, 3288, 1701, 1493, 1315, 1153, 1088.

mp: 241-242°C.
MS m/z: 437 (M'+H).
[0174]

Reference Example 2:

2-Bromo-5- [chloro(2,5-difluorophenyl)methyl] -4-methylpyridi

Br

[0176]
To a solution of
(6 -bromo-4-methylpyridin-3-y1) (2,5-difluorophenyl)methanol

(9.42 g, 30.0 mmol) obtained in Reference Example 1 in methylene
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with saturated brine. The organic |ayer was dried over

anhydrous sodium sulfate and filtered, then the

filtrate was concentrated under reduced pressure, and

the resulting residue was subjected to flash silica

gel chromatography. The fraction obtained from an

elution with hexane: ethyl acetate = 10: 1 was

concentrated under reduced pressure, and the

u S h S e

orlFEiAY 1 L ENS N YRR IR 1 rgd SOAeBbot anc

i e ound ( A
AT A0 Blast 15 1L iﬁ%%% e, e

é%&géwgss%i%%é§%$r§hour§3g%$é$%e§ﬁera§ugg'7f%bfé§btlon

7.30-7.36(2H, m, 43(1H S)
mu%(@lgé llv'ésj_c&@ﬁcge%?r@@éé Hinder rMBubkd pBddéMaHethl10d88tate
anmpl e -

wadadibheoraphesyi gl é 4ahbiudraonphenyt s sabwaHddet ttybhtdrated

met hyl pyri di ne-2-carboxylic acid [0184] F\ | F & N OH
aqiz@ié sA8 il RBJr3déhaguieonst by driigepnrgendxi tey¢d Ovas firied

was added to a solution of
ovér [(ityysinivd sodopleaylfpte, fand filtered, and the filtrate

| uor ophenyl )t hi o] met hyl ] -4-neth . .
wagy | egndehieated dukded ¢d ppegsung Bonpgpkjipnthe title

formc aC|d (100 M) , and the resulting m xture was

copeyRdd($ ot2 I hot? s° dimOt 0off T enprat b e P et nas
1 adet At DechBaCt 508 BN hY &) [BC4n (1H, 5), 7.01-7.07 (24,

m), 7.26-7.32(1H, m), 7.33(1H, s), 8.31(1H, s).

MS m/z: 332, 334 (M +H).
[0177]

Example 10:

2-Bromo-5-[{2,5-difluorophenyl) [ {4-fluorophenyl) thioclmethyl

l-4-methylpyridine

[0178]

F 2y Bt

N

RO
F
[0179]
To a solution of

2-bromo-5- [chloro(2,5-difluorophenyl)methyl] -4-methylpyridi
ne (6.44 g, 19.4 mmol) in N,N-dimethylformamide (100 ml),
4-fluorobenzenethicl (2.06 ml, 19.4 mmol), and then potassium

carbonate (2.94 g, 21.3 mmol) were added in an argon atmosphere,

at 0°C, and themixture was stirred for 1 hour at room temperature.
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*solid thus precipitated was collected by filtration
and washed wth 0.1N hydrochloric acid. The resulting
solid was dissolved in nmethylene chloride, and the
solution was washed with 0.1 N hydrochloric acid.
Then, the organic layer was dried over anhydrous
sodiumsul fate and filtered, and then the filtrated
was concentrated under reduced pressure. The resulting

Eté}ﬁg ahc%(éantee n hggr we trlél % e'.go %?J.:e?/?élé ?%%S‘t;r@ traez nthe

o A RGP P S o v

w1§hl6a((tlxﬂa?9ec§ a%ée@u%g.{;é@lum'ﬁ%fd;o gaﬂi’%rléét% g)( ithe g)rganlc

1aVe2¥dsHrfda VR AR FdRdus ggalumlglﬁﬁfatléaﬁd 403 red, then
402, 1288, 1236, 1149. Anal. Cal cdforC2 oHl4 F3NOX4

thS& £ Atk liad ¢3n3enEratd3dsGnter3r82u&ed phdlsiimindnd the

C, 56.87;H 3.23;F, 13.54;N, 3.39;S, 7.86. M5 niz:
reddP{ Mg Hresi@0d 863 s Exanpeetdd: to flash silica gel

5-[(2, 5-di fl uorophenyl) [ (4-fl uorophenyl)sul fonyl ] net hy
chtdmakogrdaphyret HHe yii1adi trieorp -y dbloxerhi kieory 1f (1 Byj 1o of

NN .NH FO \ O, F [0188]

hexane : ethyl acetate = 30: 1 was concentrated under reduced
pressure, to obtain the title compound (8.204g, 19.3 mmol, 100%)

as a pale brown solid.

1H-NMR (400MHz, CDC1;)d: 2.28(3H, ), 5.72(1H, s}, 6.91-6.98 (4H,
m), 7.27-7.34(3H, m), 7.28(1H, s), 8.43(1H, s}.

MS m/z: 424, 426 (M'+H).

[0180]

Example 11:

5-[(2,5-difluorophenyl) [ (4-fluorophenyl)thiclmethyl] -4-meth

ylpyridine-~-2-carbaldehyde

[0181]

F | Ry 0
F =N
: F

[0182]

Inanargonatmosphere, ahexane solutionofn-butyllithium
(1.54 M, 22.3 ml, 34.4 mmol) was added to a solution of
2-bromo-5-[(2,5-difluorophenyl) [ (4-fluorophenyl) thio]lmethyl
]1-4-methylpyridine {(8.10 g, 19.1 mmol) in toluene (200 ml) at

-78°C. The reaction mixture was stirred for 30 minutes, and
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To a solution of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
' 1-4- methyl pyridi ne-2-carboxylic acid (105 ng, 0.25
mmol) in nethylene chloride (3 m), nethylam ne
hydrochl oride (19 ng, 0.28 mol),

1- hydr oxybenzotri azole (37 ng, 0.28 mmol),

4- et hyl nor pholine (0.061 m, 0.55 nnnl) and

thwﬁxﬁ g%h@o‘?é%&’di%m %‘B&E‘%ng’gré}fﬁf Were a&?:]le&q Fag,ghged at
thd YEL %{eﬁpsraé\&%%f SEAL M { O ok RAVES WAL SO0 Red for 30

enmperat u er was a e reaction mXxture

miAde & h%r{?%%&%ﬂ@é%%@ﬂ aVM Eﬂesé‘iﬂé A SEH AGUSPMS, and the

sodi um hydrogencar bonate. The organic |ayer dried

m1>9l¥1§fe Y1 0U5ed TP Fabh Bafbdid tered, Hthen bbetate
[trate was concentrated under reduced pressure, and

waé f‘e@dd[@@tﬂd iE resiclienvas xsuhjeeciaed the kksshtsnbi maxture
gel chromatography. The fraction obtained from an

wa€lwiddin with bexanetedtiiyheanetatmorivh chlowsie, and then
concentrated under reduced pressure, and the

witlesattiragedésiithee wabewasized.c iyédr wagidtd¢ dborsepnhpdrous
et hanol and hexane and then collected by filtration,

SOdtumbwdﬁﬁtﬁh@mﬂﬁmh§aﬁ@@pdﬁh@nG#%3ﬁgltUalﬁvﬁﬁbPoncﬁv@EatEd
as a white solid. 'H NVR(400MH7,. CDC13) S:. 2.20(3H

undgr rgdgsegpressuEs, R the segs{lingkyessiye V@Sgékl%?nﬁcted

to %’)lggh;sjgéj(%ge 1cHh170 tqglg%j;%}_ﬁ 17#he g,r@érhﬂn o&:)talned from

(L1H, br ), (1 < (A
an B35 0 TR Bastng sk A Bt s oS v EiRE Sarea
. r H1% . ' . .
o FORE0R G 0Bl Cobig 48 ST 55 Do

with 8drikedlsbRedt 0f a4l By 1 etHer and hexane and then collected

by filtration, thus to obtain the title compound (4.27 g, 11.4
mmol, 60%) as a white solid..

1H-NMR (400MHz, CDCl;) 8: 2.39(3H, s), 5.83(1H, s), 6.92-7.00(4H,
m), 7.30-7.36(2H, m), 7.37-7.43(1H, m), 7.73(1H, s}, 8.83(1H,
s), 10.03(1H, =).

MS m/z: 374 (M"+H).

[0183]

Example 12:

5-[(2, 5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]lmethyl] -4-

methylpyridine-2-carboxylic acid

[0184]
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M5 nmlz: 435(M +H). [0189] Exanmple 14: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hyl ] -

N, 4-tri met hyl pyri di ne-2-carboxam de [0190] N F &IN F
>~\ On F [0191] To a solution of
5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy

[]-4- methyl pyridine-2-carboxylic acid (105 ng, 0.25
nmol ) obtained in Exanple 12 in nethylene chloride (3
[Oq%% di met hyl am ne hydrochl oride (23 ng, 0.28 mmol),
&droxybenzotriazole (37 ny, O 28 nnDI)

T gl o) ) s <o o

sohyg{oshheride (53 ng, 0.28mmol) mere added at room
tenperature. After stirring for 3 hours at room

5-1 @ﬂp@r & £l CordBh&hy VS (2dfletot6phésyl PABL bPRe tAY XY Ulemeth
and the m xture was washed with saturated aqueous

v159ei dibhe hydeogeatashpast 61 . They orgars emlcyerimdsraiicedcid
over anhydrous 81 sodiumsulfate and filtered, then
(1o thenf)i,| bhat ehaase sohciong matadireinger stéduveddEpr e dunes at
and the resulting residue was subjected to flash
ro@n tiepwegelt ugler-ondabgrampsy adlied to &8s bRACHL AN MEE TYsn the
an elusion wth hexane: ethyl acetate = 3: 2 was
sokbhddms aregipitated was collected by filtration and washed
with 0.1 N hydrochloric acid. The resultingsolidwasdissoclved
in methylene chloride, and the solution was washed with 0.1 N
hydrochloric acid. Then, the organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrated
was concentrated under reduced pressure. The resultingresidue
was washed with a mixed selvent of ethancl and hexane, and was

collected by filtration to obtain the title compound (4.34 g,

10.3 mmol, 921%) as a white solid.

1H-NMR (400MH=z, CDC1,) 6:2.30(3H, s), 5.97(1H, s}, 6.91-6.99(1H,

m), 7.03-7.10(1H, m), 7.16(2H, t, J=8.4Hz), 7.68-7.78(3H, m),

8.02(1H, s}, 9.23(1H, s).

TR(ATR)cm™ *: 3361, 1763, 1593, 1493, 1402, 1288, 1236, 1149.

Anal.CalcdforCZDH14F3N04S:C,57.01;H,3.35;F,i3.53;N,3.32;S,
7.61.Found: C, 56.87;H, 3.23;F, 13.54;N, 3.39;5, 7.86.

MS m/z: 422 (M'+H) .

[0186]

Example 13:

5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]lmethyl] -N,

4-dimethylpyridine-2-carboxamide
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under reduced pressure, and the resulting residue was
washed wth a m xed sol vent of ethanol and hexane,
and was collected by filtration, to obtain the title
compound (77 nmg, 0.17 mmol, 69% as a white solid.
"H NWR (400VHz, CDC13) S: 2.23 (3H, s) , 3.14 (6H, s)
, 5.95 (1H, s) , 6.90-6.97(1H, m, 7.00-7.07 (1H m,
7.11-7.18(2H, m, 7.47(1H, s), 7.70-7.78(3H, m,
o1k 8(1H, s). IR(ATRcm1: 1633, 1589, 1493, 1404,
7, 1294, 1236, 1147, 1084. np: 176-177C. Anal.
al ad_f pr C22H19F3N203S: C, 58.92;H, 4.27;F, 12.71;N,
gjlfﬂ, ¥.15. Found: C, 58.74;H, 4.18;F, 12.68;N, 6.32;
F 5007 26. M5 mlz: 449(M +H). [0192] Exanple 15: 5-[(2
5- Jgﬁgorophenyl)[(4-f | uor ophenyl ) sul f onyl ] met hyl ] - 4-

nmet yridi ne-2-carboxamde [0193] 0O FF NH O1S O
OF [0194] To a solution of 82
[01%4]( 2, 5-di fl uorophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hy
I']-4- methyl pyridine-2-carboxylic acid (211 ng, 0.50
molTe ebtsailmed on wfExanpl e 12 in N, N-di net hyl f or mam de
S-EE;JE)difluorophenyl)[(4—fluorophenyl)sulfonyl}methyl]-4-
methylpyridine-2-carboxylic acid (105 mg, 0.25 mmol) in
methylene chloride (3 ml), methylamine hydrochloride (192 mg,
0.28 mmol), 1-hydroxybenzotriazole (37 mg, 0.28 mmol),
4-methylmorpholine (0.061 ml, 0.55 mmol), and
1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(53mg, 0.28mmol) wereadded at roomtemperature. Afterstirring
for 2 hours at room temperature, water was added to the reaction
mixture, and the mixture was washed with saturated agqueous sodium
hydrogencarbonate. The organic layer dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting residue was subjected
to flash silica gel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 7: 3 was concentrated
under reduced pressure, and the resulting residue was washed
with a mixed solvent of ethanol and hexane and then collected

by filtration, to obtain the title compound (73 mg, 0.17 mmol,

67%) as a white solid.
1H-NMR(4OOMHZ, CDC1,) &: 2.20(3H, =), 3.04(3H, d, J=5.1Hz},
5.95(1H, S),6.92-6.99(1H,In),7.01—7.08(1H,In),7.10—7.17(2H,

m), 7.66-7.72(2H, m), 7.75-7.80(1H, m), 7.96(1H, s), 8.01(1H,
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(benzotriazol -1-yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (390 ng, 0.75 mmol),
1- hydr oxybenzotri azole (101 nmg, 0.75 mmol), anmoni um
chloride (54 ng, 1.00 nmmol), and.
N- et hyl di i sopropylam ne (0.348 ml, 2.00 mmol) were
added in an argon atnosphere at room tenperature.
After stirring for 5 hours at roomtenperature, ethyl
bragetate 1pd Watef (yeregpdded to the reaction m xture,
and the resulting mXxture was washed with saturated
IR 8QTEDHS ‘anmmmaiamiddior ilde.3, Thao3qr gani7c hapdr, wase, 1146,
dri ed over anhydrous sodiumsulfate and filtered,
108%en the filtrate was concentrated under reduced
pressure,. and the resulting residue was subjected to
mpt | 2&h-29%1%a gel chromat ography. The fraction
tal f n el uti 1 hexape. et hyb,aget akeq 3.
S SR R SR L S e PR R
6. 4958 t7 ng Ferirduecwass weshedawethra 1 xesl; N5 @ vents of7 .51
et hanol "and hexane, and was col | ect ed by filtration,
Ms t/ Pbtadnigirhegtitl e conmpound (154 ng, 0.37 mmol, 73s)
as a white solid. 1H NVMR(400MHz, CDC13)6: 2.22(3H
{08991 5.58(1H, br s), 5.96(1H, s), 6.91-6.99(IH m,
7.01-7.08(1H, m, 7.11-7.18(2H, m, 7.67-7.73(2H, m,
7. 7T6E2aBAdH4m, 7.83(IH br s), 7.98(IH s),
9.17(IH, s). ITR(ATR cm 1: 3429, 3168, 1691, 1589,
5- 149,15 -N#RIvongdizenyt PR {4 - Alueronoeuyl heal forgl tgethyl] -N,
C20H15F3N203S: C, 57.14;H, 3.60;F, 13.56;N, 83 6.66;
N, & t 7imgt mslipydr i NS62 oG FPOXMEdE 13, 76; N, 6. 67; 5,

7.82. MS nmfz: 421(M+H). [0195] Exanple 16:
(0158) z (M+H). [ ] np

[0191]
To a solution of

5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -4-
methylpyridine-2-carboxylic acid (105 mg, 0.25 mmol} obtained
in Example 12 in methylene chloride (3 ml}, dimethylamine
hydrochloride (23 mg, 0.28 mmol), l-hydroxybenzotriazole (37
mg, 0.28 mmol), 4-methylmorpholine (0.061 ml, 0.55 mmol), and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(53mg, 0.28mmol) were addedat roomtemperature. Afterstirring
for 3 hours at room temperature, water was added to the reaction
mixture, and the mixture was washedwith saturated aqueous sodium

hydrogencarbonate. The organic layer was dried over anhydrous
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5-[(2 5-Difluorophenyl)[(4-fluorophenyl)
sul fonyl ] met hyl ] - N
et hyl - 4- met hyl pyri di ne- 2-carboxam de [0196] FH F QO
dl F [0197] To a solution of
5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[]-4- nmethyl pyridine-2-carboxylic acid (126 ng, 0.30
nmol ) obtained in Exanple 12 in nethylene chloride (3
. l.an . hl.or i ;
L
s r | ( 7 : ; :
TR 08 (RTS8 g8 s eunsectes
to YA Ordd6e1(83-dfh e y33RP! ) THRY Braddedaiopte@med from
tenperature. "After stirring for 7 days at room
an OAREH ien hheaheacdt eyl Modtkite WA :Washed cohtdntrated
sat urat ed aqueous sodi um hydrogencarbonate. The
und¥gaidicdRylessas-«dr bed ever rashydiagsresdium sabfwashed
and filtered, then the filtrate was concentrated
witthhdemixedusetlvpnessfirathanl tdrel heesulet,i aydr s doel Wagted
subjected to flash silica gel chronatography. The
by ffriddwiagr oobt apreet 4 hohhen talkdei eampPend hek #i%e: OelAynmol,
acetate = 7: 3 was_concentrated under reduced
6 9%r e it WnIdiRl 9Meld esul ting resi due was washed with a
1., M ol . a hex a S
e A e e M L

at i‘on, e tit'l'e conpound
6. 4020, 910, AT, Mo-BID) (B8, dyWhi 18018 thn, m), 7.47(1H,
s), 7.70-7.78(3H, m), 9.18(1lH, s). '
TR(ATR)cm *: 1633, 1589, 1493, 1404, 1327, 1294, 1236, 1147,
1084.
mp: 176-177°C.
Anal. Calcd for C,,HisF3N,0;S8: C, 58.92;H, 4.27;F, 12.71;N,

6.25;8, 7.15.Found: C, 58.74;H, 4.18;F, 12.68;N, 6.32;8, 7.26.
M8 m/z: 449 (M"+H).
[0192]

Example 15:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl]-4-

methylpyridine-2-carboxamide

[0193]
O
IO
F
O-'-.‘S

6\©F

[0194]

To a solution of
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1H NMVR(400MHz, CDC13) 8: 1.27(3H, t, J=7.4Hz),
2.19(3H, s), 3.51(2H, dqg, J=7.4, 6.1Hz), 5.95(IH, s),
6.92-6.99(1H, n), 7.01-7.08(1H, n), 7.11-7.17(2H, m),

7.66-7.73(2H, m), 7.75-7.81(1H, m , 7. 9 6 (1H s) ,
8. 00 (1H br t,J=6.1Hz), 9.14(1H, S). IR(ATRcm1
1672, 1591, 1520, 1493, 1292, 1240, 1149. :

191- 193C. Anal Cal cd for C22HI9F3N203S: C, 58.92; H,

s 1815 s 500y 035 T POl UM}y i L oo -

3% E d 1) obtained
me%ﬂuorop eny%%flh-% u%raocp enill)lsﬁlgfonyl ] rrptrentoh} ]O pine

in(éxmg;]s*i@wftmlﬁ ﬁzaﬁﬁ@%fl/fbﬂh&ﬁiéecﬁ baxapi de
OF [0200] To a solution

(b&hzotriazol-1-yloxy)tri yrrolldlno hosphonium
5-[(2, 5-di fl uorophenyl) ?(4 fl uorop enyl ) sul f onyl ] net hy

heXxd f fuor®physpyatei (2o @-aar boxysismat) d (421 ng, 1.00
nmol ) obtained in Exanple 12 in nethylene chloride
1-YtdrokybheRzam hoed han@ ol (9., 06775 mmol) , ammonium chloride
m, 1.1 omol ), 1- hydroxybenzotri azol e(149ny, 1. | onmol ),

(Sﬂnumthy®®umpﬂdhum@dMGeﬂbmﬁdllpqg;qmﬁﬂqmu%m&o8548nﬂ_ 2.00
1- et hyl - 3- (3-di net hyl am nopr-opyl ) car bodi i m de

mmchy}jrmnfﬁ it in an argon atmosphere at room temperature.

After stirring for 5 hours at room temperature, ethyl acetate
and water were added to the reaction mixture, and the resulting
mixture was washed with saturated agueous ammonium chloride.
The organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced

pressure, and the resulting residue was subjectedto flashsilica
gel chromatography. The fraction obtained froman elutionwith
hexane: ethyl acetate = 7: 3 was concentrated under reduced
pressure, and the resulting residue was washed with a mixed
solvent of ethanol and hexane, and was collected by filtration,

- toobtain the title compound (154 mg, 0.37 mmol, 73%) as a white

solid.

1H-NMR (400MHz, CDC1;)8: 2.22(3H, s), 5.58(1H, br s}, 5.96(1H,
s), 6.91-6.99(1H, m), 7.01-7.08(1H, m), 7.11-7.18(2H, m),
7.67-7.73(2H, m), 7.76-7.82(1H, m}, 7.83(1H, br s), 7.98(1H
s}, 9.17(1H, s).

IR(ATR)cm'lz 3429, 3168, 1691, 1589, 1491, 1421, 1313, 1234,
1146, 1080.

Anal. Caled for CooH1sFaN;038: C, 57.14;H, 3.60;F, 13.56;N,
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(211 ng, 1.10 nmol) were added at room tenperature.
After stirring for 7 days at roomtenperature, the
reaction mxture was washed with saturated aqueous
sodi um hydr ogencar bonate. The organic | ayer was dried
over anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and
the resulting residue was subjected to flash silica

6. 881 s Chr errteghaphy, sHed iacki a8 ; ebted nesl 1ty emean s, 7.52.
elution with hexane: ethyl acetate = 2: 3 was

Ms GRpeent s angd, pynder reduced pressure, and the
resulting residue was washed with a m xed solvent of

roeddpnol and hexane, and was collected by filtration,
to obtain the title conpound (427 ng, 0.92 nmol, 92%
as a&Exdmlee 1®J id. 1H NVR(400MHz, CDC13)8: 2.21(3H
s), 2.58%1H, br s), 3.63-3.68(2H, m, 3.85(2H, t,

5- D&, DHY) £ 1o B5ihddy b)) [ (4 -6f DReBogieéy) ) syl fonyllmethyl] -N-
7.01-7.08(IH, m, 7.11-7.18(2H, m), 7.67-7.73(2H, m,

ety 7oA - pynydife gb{aatrbeyamBdOo( 1H, br t, J=6.1
Hz), 9.16(IH s). IR(ATRRcm 1. 3554, 3410, 1676, 1589,

[04%Pl, 1493, 1279, 1236, 1144. np: 153-154C. Anal.

Cal cd f@r C22H19F3N204S: C, 56.89;H, 4.12;F, 12.27;N,

gm‘ §790. Found: C, 56.85;H, 4.05;F, 12.56;N, 6.03;

Ms mz: 465(M +H). [0201] Exanple 18: 5-[(2

59¢4uor opheny! ) [ (4-f | uor ophenyl ) sul f onyl ] net hyl ] - N-
et hy 4- di et hyl pyri di ne- 2- car boxam de 86 [ 0202]
[0197]

To a solution of
5-[(2,5-difluorophenyl) [ (4-flucrophenyl)sulfonyl]lmethyl] -4-
methylpyridine-2-carboxylic acid (126 mg, 0.30 mmol) obtained
in Example 12 in methylene chloride (3 ml), ethylamine
hydrochloride (27 mg, 0.33 mmol), l-hydroxybenzotriazole (45
mg, 0.33 mmol), 4-methylmorpholine (0.073 ml, 0.66 mmol), and
1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(63mg, 0.33mmol) were addedat roomtemperature. Afterstirring
for 7 days at room temperature, the reaction mixture was washed
with saturated agueous sodium hydrogencarbonate. The organic
layer was dried over anhydrous sodium sulfate and filtered, then
the filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 7: 3 was concentrated under reduced

pressure, and the resulting residue was washed with a mixed
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o1l F [0203] To a solution of

or ophenyl ) [ (4-fl uorophenyl ) sul f onyl ] net hy

hyl pyri di ne-2-carboxylic acid (126 ng, 0.30

obtained in Exanple 12 in nethylene chloride (3

) N- et hyl et hyl am ne
60n1,0.66nn0|),1-hydroxybenzotriazole(45ng,0.33nno

, and 1-ethyl - (3 dinethylaninopropyl)carbodiinide

h dr.ochl or.i de 3 t
soJI\y t%t}léanoﬁ allrrl% ngTEfJN):Ls ours g?b? £f398¢ion,
to BS{‘IB%‘?E%E %1tt1|%ec5 ﬁfl&n( gur@ M ImbaS h§§i/ até"a white
at aquéous s dium ydr gencar bonat'e.
so1dfganic Iayer was dried over anhydrous sodi um suI fate
and filtered, then the filtrate was concentr at ed
Hmn»ﬂe(mcroeﬂmed:nme,s)s@ e,1.a% Athe tr,eslﬁ'hm)r,esz due{3ths =),
subjected to flash sil | ca gel chromatogr

3.5y @i oldob¥al ned Fr bRF) anSePatil8n Wit-h %é&arﬁe”e‘t%l m)
acetate = 1: 1 was_c under
OﬂresiﬁQ‘H'andn)t he ?eggI’?' %Z?%QSI afie vvas%\;\%%gﬁﬁgg' &tn

S f iqkhyd) e h h e n S

7 ﬂ(;golxﬁ%clt@qulﬂj 7 Iggr a%ﬂlqoelﬁ tboggg?gl ?%ﬁegt_;%t Iqémgon%oﬁlndm

s) (38 nog, O. 08 rmDI 7% as a white solid. 'H NWR
(400MHz, CDC13 )5: 1.19-1.30 (3H, m , 2.23 (3H, s) ,

IR GATFD on8H,: 1972 ,3.1671,. 2820, A3 4HA92.3. 16000, SH4%y,
J=7.4Hz 5. 95(1H s), 6.89-6.97(1H, m,

mp g W-AFICIH ny, 7.14(2H, t, J=8.3Hz), 7.44(0.6H, s)

Ang] 18('(‘38&%44%5 S0y, By BN Y3 Mg 02 /(P B F Sz, P

6.25;8, 7.15.Found: C, 58.64;H, 4.31;F, 12.84;N, 6.22;5, 7.20.

—
11—
—0

F
(2,
4-
1)

_Aag

MS m/z: 449 (M"+H)}.
[0198]

Example 17:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl]-N-

(2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0199]

ng"“‘”“
O..

[0200]

7 To a solution of
5-[(2,5-difluorcphenyl) [ (4-fluorophenyl)sulfonyl]methyl]-4-
methylpyridine-2-carboxylic acid (421 mg, 1.00 mmol) obtained
in Example 12 in methylene chloride (10 ml), 2-aminoethanol
(0.067ml, 1.10mmol) , 1-hydroxybenzotriazole (149mg, 1.10mmol),

4 -methylmorpholine (0.12 ml, 1.10 mmol), and
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IR (ATRcm 1: 1626, 1591, 1493, 1286, 1240, 1147,
1084. np: 165-167C. Anal. Calcd for C23H21F3N203S: C
59.73;H, 4.58;F, 12.32;N, 6.06;5, 6.93.Found: C
59.31;H, 4.31;F, 12.59;N, 6.00;S, 7.05. M5 niz:
463(M +H). [0204] Exanple 19: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl) sul fonyl]nethyl]-
(2- hydr oxyet hyl ) - N, 4-di et hyl pyri di ne- 2- car boxam de

l-%tgt%%of ] 3on(f élrﬁethyl*\iamln%rogyl) cg.rﬂ):odi %P&al; ﬂ-f?d:?ochlorlde
(21[51]' L, 5 4 RS PPNGIYE M ddad | a0 rlocp&ﬁ%%%aﬁe@yé | motde

yl pyridi ne- Carb ic acid

iz h 5
St{%%&ﬁggﬁ%aT ﬁgyan1no)ethang%%?%ﬁﬁggg x@%ggsgbﬁgghsﬁ i@ure

waé— Wﬁ&%mﬂ%éﬂ:@f&i&i(é@%é@s fodium hydrogencarbonate.
96mmol ), 4- met hyl nor phol ine (0.194 m, 1.76 nmol), and

Thel R i-c316 wakhyt dad neps 10 mﬂh)yzwdmd islodiiden sulfate and
hydr ochl ori (184 ng, 0.96 nmol) were added at room

filesped atien wﬁéefllﬁﬁate|W@ﬁfcmn@@nhmmtsdamndennreduced
tenperature, the reaction mxture was washed with 1 N

prégahxmhhnthaﬂnﬁmlﬂimguagadueWag@wbw@ste@ﬁpéﬂiﬁﬂé$lllca
anhydrous sodiumsulfate and filtered, then the 88

gel chromatography. The fraction obtained from an elution with

hexane: ethyl acetate = 2: 3 was concentrated under reduced

pressure, and the resulting residue was washed with a mixed

solvent of ethanol and hexane, and was collected by filtration,

to obtain the title compound (427 mg, 0.92 mmol, 92%) as a white

solid.

lH-NMR (400MHz, CDCl;)8: 2.21(3H, s), 2.58(1H, br s),

3.63-3.68(2H, m), 3.85(2H, t, J=4.9Hz}, 5.95(1H, s),

6.92-6.99(1H, m) , 7.01-7.08(1H, m}, 7.11-7.18(2H, m) ,

7.67-7.73{(2H, m), 7.75-7.80(1H, m), 7.96(1H, s}, 8.40(1H, br

t, J=6.1 Hz), 92.16(1H, s}.

IR(ATR)cm™ ' : 3554, 3410, 1676, 1589, 1520, 1493, 1279, 1236,

1144.

mp: 153-154°C.

Anal. Calcd for C;2Hi14FaN,0,S: C, 56.89;H, 4.12;F, 12.27;N,

6.03;8, 6.90.Found: C, 56.85;H, 4.05;F, 12.56;N, 6.03;8, 6.97.
MS m/z: 465 (M +H).
[0201]

Example 18:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonylimethyl] -N-

ethyl-N,4-dimethylpyridine-2-carboxamide
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filtrate was concentrated under reduced pressure, and
the resulting residue was subjected to flash silica
gel chromat ography. The fraction obtained from an
elution with ethyl acetate was concentrated under
reduced pressure, and the resulting residue was
washed with a m xed sol vent of ethanol and di et hyl
ether and was collected by filtration, to obtain the
[02 ]Ie compound (328 ny, 0.69 nmmol, 850) as a white
% _1H NVR (400MHz, CDC13) 8: 2.24 (0.3H, s)
IH, s) , 3.17 (2. 7H, s),3.21(0.3H s),
101(4H, n) , 5.95(1H,s), 6.89-6.96(1H, m,
F . 08( 1H, n), 7.15(2H, t, J=8.5Hz), 7.52(0.1H, s),
63 ‘.9H, s), 7.70-7.78(3H, m, 9.08(0.9H, s),
0 HH, s). IR(ATR)cn11 3228, 1626, 1591, 1495,
1236 1149, 833. np: 123-125C. Anal. Calcd for
[02023H21F3N2O4S0. 25H20 C, 57.20;H, 4.49;F, 11.80;
N, 5. 80; S, 6. 64. Found: C,57. 13; H, 4. 34; F, 11.92; N, 5. 86; 5,
6. 840 NESPlntisTO@EW +H). [0207] Exanple 20: 5- [(2
5-Di fl uor ophenyl ) [ (4- fIuorophenyl)thlo]nethyhb—4-net
5 - W|2pyar-icdi flelorapdissisdyl | (¢ delivp sy L s gy H netdng 1 -4-

0209] To a solutlon of .
methylpyridine-2-carboxylic acid (126 mg, 0.30 mmol) obtained

in Example 12 in methylene chloride (3 ml), N-methylethylamine
(0.060ml, 0.66mmol), 1-hydroxybenzotriazole (45mg, 0.33mmol},
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (63 mg, 0.33 mmol) were added at room temperature.
After stirring for 4 hours at room temperature, the reaction
mixture was washed with saturated aqueous sodium
hydrogencarbonate. The .organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting res.idue was subjected
to flash silica gel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 1: 1 was concentrated
under reduced pressure, and the resulting residue was washed
withamixedsolvent of diethyl ether andhexane, andwas collected
by filtration, to obtain the title compound (38 mg, 0. 08 mmol,

27%) as a white solid.

1H-NMR (400MHZ, CDC15)8: 1.19-1.30(3H, m}, 2.23(3H, s), 3.10(3H,
s), 3.47(1.2H, q, J=7.4Hz), 3.60(0.8H, g, J=7.4Hz), 5.95(1H,
s), 6.89-6.97(1H, m), 6.99-7.07(1H, m), 7.14(2H, t, J=8.3Hz),

7.44(0.6H, s), 7.46(0.4H, s), 7.69-7.79(3H, m), 9.17(0.6H, s),
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2-brono-5-[(2, 5-di fl uorophenyl ) [ (4-f
| uor ophenyl )t hi o] methyl 89 1-4-nethyl pyridine (1.39
g, 3.28 mml) obtained in Exanple 10 in toluene (60
m ), a hexane solution of n-butyllithium(1.54 M-
2.55 mM, 3.93 nmol) was added in an argon atnosphere
at -78C. After stirring for 1 hour at the sane
tenperature, carbon dioxide was bubbled thereinto the
9.Dkxbuig, dhe reaction mxture was allowed to warmto
room tenperature over 2 hours, subsequently 0.1 N
IR hysrREEhOY | c1826 d ma31added3theneso 1aad, t o4 xL0Bé.
was extracted with ethyl acetate. The organic | ayer
mpwatcdried’Gver anhydrous sodiumsulfate and filtered,

then the filtrate was entr
AnalesSated LRH ?h@aﬂ%b@%ﬂ“ﬁghé ‘tés égeﬂmg éugpe%t’edz -g2iN.
h hr aph e;fragti;0
6‘6%)?% niddﬁ ?Eg)n"%qlgin gl u |onf)€\1n5i% )r%ét-t%hl :é%eggh oﬁ 00 S: 7.0
an v 1 was concentrated under reduced
MSB?L%SU?% o %Q%he resulting residue was washed with a
M xed solvent of ethanol, diethyl ether and hexane,
and was col |l ected by f||trat|on to obtain the title
co {81ps 1y, 2.09 mmol, 6406) as a white solid.
1H—%%%%%60NHZ_TIXHS) 30 2.41 (3H, s) , 5.83 (1H, s) ,
5- 6(89% D 0BL(Stbphdhyl Y [ 27- F144(8bhenyl) 8ulBbiidl 1 sprhyl] -N-
8.67(TH, s). M5 nfz: 390(M +H). [0210] Exanple 21:
(2BhydPoxyethyl) -N, 4 -dimethylpyridine-2-carboxamide
5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul finyl]nethyl]-N,
[020% net hyl pyri di ne-2-carboxam de [0211] F F, J NH
0

F Vo . -OH
lon |

0=
QL
F
[0206]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyllmethyl] -4-
methylpyridine-2-carboxylic acid (337 mg, 0.80 mmol) obtained
in Example 12 in methylene chloride (8 ml),

2- (methylamino}ethanol (0.077 ml, 0.96 mmol),
1-hydroxybenzotriazole (130 mg, 0.96 mmol}, 4-methylmorpholine
(0.194 ml, 1.76 mmol), and
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(184 mg, 0.96 mmol) were added at room temperature. After
stirring for 24 hours at room temperature, the reaction mixture
was washed with 1 N hydrochloric acid. The organic layer was

dried over anhydrous sodium sulfate and filtered, then the
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F 90 [0212] To a solution of

5-1(2,5-di fluorophenyl)[ (4-fl uorophenyl)thio]nethyl]-4
-meth yl pyridine-2-carboxylic acid (307 ng, 0.79
mmol) in nethylene chloride (8 m), nethylam ne
hydrochl ori de (108 ng, 1.58 mol),

1- hydroxybenzotriazole (213 ny, -
1.58mmol ), 4- et hyl norpholine (0.347 m, 3.15 mol),

I b L RN
re%&f@fﬁgtyégidﬁ%tﬁés §@£ié&98df€6 £6-BAUES 1L, gem
enperat ure, e reactron mxture was washed Wth

cheGhaE fgpﬁgueome sl Am By dBgencad boRsh ean dh@cion with

or gani ayer was dried over anhydrous sodium sul fate

et BPf addddi@ @ls dbePehftatid il wagueeacsnésated, and the
under reduced pressure, and the resulting residue was

reSuh} 64 efe d Dadié asds siddleal wiedh GhrdrRdgedpment Bifeethanol
fraction obtained froman elution with hexane: ethyl

andceiatley = eédhelr Wasidceasent I béetedrolert irlethedsidn, to obtain
pressure. To a solution of the resulting residue in _

theret iyl e weonpehiret | (@28 Banl P, 63-Bhd by 0Pt berw ¢ whddiedsolid.

b9 e SOV a5, 080 35 9T S8 7
s)“@?2Wﬁ%h%ﬁnméfP314§—2qg§QH%,§9ﬂ'B”bBXQEo&aﬁﬁs.egh%.9s(1H,

organi'c Tayer’ Wwas dri ed over anhydrous sodium sul fate

m) and_ oiiht esedn, t hen thesfidH,rale yas. swacenvraked. 1H, s),
under reduced pressure, and the resulting residue was

7.6%b) eeBEed )t,07pFepar ABi(38, whi §-.108y(@r. %hr shatDgraghylH, s) .

devel oped W th hexane: ethyl acetate = 2: 1, eluted

IR (RTR) @t hyl %88 chl 826 del 5Pkt hihdP - =14361) 114Re 833-
pbtg%pfgsafaction was concentrated under reduced

mppr ure; and the resulting residue was washed with a

andl Xedasehvent- @f, . @Lhaelo0,s-0.25H,0: ¢, 57.20;H, 4.49;F,
11.80;N, 5.80;8, 6.64.Found: C, 57.13;H, 4.34;F, 11.92;N, 5.86;8,
6.84.

MS m/z: 479{M"+H) .

[0207]

Example 20:

5-[(2,5-Difluorophenyl) [ (4-flucrophenyl) thiolmethyl] -4-meth

yvipyridine-2-carboxylic acid

[0208]
F (8]
¥ N
L
F
[0209]

To a solution of

2-bromo-5-[ {2, 5-difluorophenyl) [ (4-fluorophenyl)thio]methyl
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91 and hexane, and was collected by filtration, to
obtain the title conpound (129 ng, 0.31 mmol, 39% as
a white solid. 1H NVR(400MHz, CDC13) 8: 1.94(1.95H,
s), 2.13(1.05H, s), 3.04(1.95H, d, J=5.1Hz),
3.05(1.05H, d, J=5.1Hz), 5.32(0.35H, s), 5.35(0.65H,
s), 6.87-7.13(4H, m, 7.27-7.35(2.35H m,
7.48-7.54(0.65H m, 7. 92(0 65H, s), 7. 97(0. 35H, s), 8. 00( 0.

]- %%’gﬂlﬁgﬁlﬁl%s | Hzéf( 2%3'_?8 6r:j5mc5]I R?a&:‘%g&e 1H21};.§3mp1e 10
Yt Ptk e s e T

M, % g% o6 Oﬁ?%m& 9?&% Eﬁ%?%?%?':gxg%pégm%?ﬁeﬁé &% -78°C.

Aft'iay_[ éélérﬂlé lreQr DRBERA D Ehé-ddneor opbepytLsd| barydet dyide
N, N, 4-trinethylpyridine-2-carboxam de [0214] \ |

waé:HuHB]Jéd the@eitito [tBelalixtara.sofhéi pBadfion mixture was
5-[(2,5-difluorophenyl)[(4-f

allldwdpbemyin ttd epaoet byhpedametrd over 2 hours, subsequently
yl pyri di ne- 2-carboxylic acid (307 ng, 0.79 mmol)

0. lolst hydedchhor £z sapl @ w2@ addadt biydrakeo it ithe 18xApye was
di met hyl ami ne hydrochl oride (130 ng, 1.58 mmol),

extirandonybbretdiy} azetate213Thepraprsg: ﬂrﬁiﬁ?)f was dried over

4- et hyl nor phol ine (0.347 ni, 3.15 mmol)
anhydstiyd seddzuny Sy eaﬁ}:pﬂoﬁﬁ.gb'?F’_‘Féar 53@;1, F,:paeflltrate was

hydr ochl ori de
concentrated under reduced pressure, and the resulting residue

was subjected to flash silica gel chromatography. The fraction
obtained from an elution with methylene chloride: methanol =
10: 1 was concentrated under reduced pressure, and the resulting
residue was washed with a mixed solvent of ethanol, diethyl ether
and hexane, and was collected by filtration, to obtain the title
compound (815 mg, 2.09 mmol, 64%) as a white solid.

1H-NMR (400MHz, CDC1;) 8:2.41(3H, 8), 5.83(1H, s), 6.89-7.03 (4H,
m), 7.27-7.44(3H, m), 8.00{(1H, s}, 8.67(1H, s}.

MS m/z: 390 (M"+H).

f0210]

Example 21:

5-[(2,5-Difluorophenyl) [ {4-fluorophenyl) sulfinyllmethyl] -

4-dimethylpyridine-2-carboxamide

[0211]
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92 (302 ng, 1.58 mml) were added at room tenperature.
After stirring for 17 hours at roomtenperature, the
reaction mxture was washed with saturated aqueous
sodi um hydr ogencar bonate. The organic | ayer was dried
over anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and
the resulting residue was subjected to flash silica
[Oéﬁﬂj chr omat ogr aphy. The fraction obtained from an
tion mﬁth hexane ethyl acetate = 1: 1 was
congentr at d{educed pressure. To a solution
t he resultlng residue in nmethylene chloride (5 ),

5- gnghsl Qf{0PRY, L &AC] fqifll%f%h&ﬁ% A Pme t1RP1 Pddageth

‘OC."Af'ter stirring 1 hour at” room tenperature,

yv1g e d8RCHd ok MRoshHI & MRS Vs bedtndy td 79 hmaqyedtisnethylene
sodi um hydroxi de.. The organic |ayer was dried over

chlaihydH QBsn190dndahylbhahe rdkodhldeides (10Bamy t he 58 mmol) ,
filtrate was concentrated under reduced pressure, and

1 - HyReraagdrtdoty ireess o €2 Wasiss Ubj B3 medh1t 0 $prrepinplihaephol ine
t hi n-1ayer chronmat ography (devel oped with hexane:

(0.4 Imlacet dt%e mmoll:, Zndl uted with nethyl ene chlori de:
met hanol = 4: 1). The obtained fractjon was ,

1 - egntlerd v (@ st ngidurl ARy osankod gyl dg Heydrochloride
resulting residue was washed with a m xed sol vent qf

(30 mghol® - FhdmlamEramfdesd ol TR dFBLFI T AL i &#ter
sﬂaé’m%%ﬁb?efé’gpﬂa‘s' SR TOORFE = EPR S g CbgOpIRE A ure
was5 t]hls_l sa%%u%aﬁ%iur 48'2'3 5) %ﬁ%%ﬁ}‘%&rﬁarbonate
The8 g%(‘%l éo'ilgyernara%7%%%c9 &—IL a?ﬁi d%(g,kl% goa§t1|m §ﬁ1fate and

£i1%284648 14930 1&%8 flllztgaté-Qfa% cﬁ*ﬁﬁieni@é_t?éhfﬁder reduced
COODYF3IND RS C, 61.10;H, 4.43;F, 13.18:;N,

pressure, and the resulting residue was subjectedto flash silica
gel chromatography. The fraction obtained froman elution with
hexane: ethyl acetate = 3: 1 was concentrated under reduced
pressure. To a solution of the resulting residue in methylene
chloride (5 ml), 3-chloroperbenzoic acid (110 mg, 0.41 mmol)
was added at 0°C. After stirring for 1 hour at room temperature,
the reactionmixturewas washedwith 1 Naqueous sodiumhydroxide.
The organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced

pressure, and the resulting residue was subjected topreparative
thin-layer chromatography {developedwith hexane: ethyl acetate
= 2: 1, eluted with methylene chloride: methanol = 4: 1}). The
obtained fraction was concentrated under reduced pressure, and

the resulting residue was washed with a mixed solvent of ethanol
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6.48;S, 7.41. Found: C, 60.83;H, 4.36;F, 13.43;N, 6.44;
5 7.42. M5 nmlz: 433(M+H). [0216] Exanple 23: 5- [(2
5-Di fl uorophenyl )[ (4-f | uorophenyl)thio]nethyl]-4-meth
yl pyri di ne-2-carboxam de [0217] \ | F( NFI F aF
[0218] To a solution of 5-[(2,5-difluorophenyl)[(4-f
| uor ophenyl )t hi o] methyl]-4-neth
yl pyri di ne-2-carboxylic acid (178 ng, 0.46 mmol)
anc?r?x)tegcla?l%d 48 w@éag@*f r_2\‘9 4 %ﬁﬁgi'g@i&l, ft%r fiz;f t(h% title
; Berizotri azo -?-y?ox )Tr1pyrrolidi nophosphoni um
u phat-e, ( M3 9 &y 69 N0l 9 4 4.
Coﬁﬁ%ﬁ%ﬁoﬁ%ﬁ%ﬁ%@%E?H?%“@é %3 %%,)03%9 nn%%%? %%%%%ium
THamp4eevHt 49 cogl; 0. 9dymuol. pa (andsH, s), 2.13(1.05H, s),
N- et hyl di i sopropylam ne (0.319 m, 1.83 mmol) were
3. ted 55, sh drfohHal rosphef k- @8Hr scbmieenp8izat ube32 (0. 35H,

Af irri 5 h I
o) 2085 B EETSg1 o g5, OO, LTRAL) 0y L
7. 605, HE B P Doyt pasbadoUtl sel st ssi

br S UFa% et dy | ne. oI 0. e3abE 4| ayes . vasg) dréegla o¥e6sH, s),
anhydrous sodiumsulfate and filtered, then the

9.01 (e ra®, was. concentrated under reduced pressure, and
the resulting residue was sug%ected to flash silica

IR ATR am chy Sgr&sity. P9 f F&etioR48Bt al A8 f 1BRPanl 0> -
anSl VDM LD o, 8, PN, 0.8: ©, 60.28;H, 4.10;F, 13.62;N,
6.69;S, 7.66.Found: C, 59.86;H, 4.04;F, 13.65;N, 6.65;S, 7.67.
MS m/z: 419(M"+H).

[0213]

Example 22:

5-[{(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfinyl]methyl] -N,

N,4-trimethylpyridine-2-carboxamide

[0214]

[0215]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)thiolmethyl] -4-meth
yvlpyridine-2-carboxylic acid (307 mg, 0.79 mmol) obtained in
Example 20 in methylene chloride (8 ml), dimethylamine
hydrochloride (130 mg, 1.58 mmol), 1-hydroxybenzotriazole (213
mg, 1.58 mmol), 4-methylmorpholine (0.347 ml, 3.15 mmecl), and

1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
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hexane: ethyl acetate = 4: 1 was concentrated under
reduced pressure to obtain the title conpound (156
ng, 0.40 nmol, 88% as a white solid. 1H NVR(400MHz,
CDC13)8: 2.38(3H, s), 5.56(1H, br s), 5.83(1H, s),
6.91-7.01(4H, m, 7.28-7.34(2H, m, 7.36-7.41(1H, m,
7.77(1H, br s), 7.99(1H, s), 8. 61(1H s). M5 m z:
389(M +H). [0219] Exanple 24: 5-|

R ot T TR Eé?I%'x%f?ﬁﬁ%Q ?%y%%ﬁ?'“'%%‘“ﬁfé%ﬁ? e
st%fffnf S8 H e e T rePPesas shes, Pyt AoarRicR T
was nﬁ?ééhed’ | Py déé?@u@a@@tﬁ 288 $dQ2MUny8r3FeRERIDohdite .

net hyl ene chloride (5 m), 3- chloroperben20|c acid

Thé :E%a{HILc Q232 rWBk) arves aeste hratydiousNeoati ust BullfR8e and
2 hours at roomtel’rperature the reaction m xture

fly@@rd@,s higrgl i £ e 1f N 61D Uga S Ockb e iy el oxd dende Fheeduced
organi c |l ayer was dried over anhydrous sodium sul fate

preswird | hhdmded rédeht 1he résitnatesvasbtencedtodilesh silica
under reduced pressure, and the resulting residue was

gekgbjrotbsdgtrarhlyas hThe [freat igel okbha bhed dgcapay elptdon with
fraction obtained froman elution with 95 hexane:

hexang| edarhtacetate =whs bEomRentPRELRCIRERE WedeE egeduced

pressure. To a solution the resulting residue in methylene
chloride (5 ml), 3-chloroperbenzoic acid (112 mg, 0.42 mmol)
wasg added at 0°C. After stirring for 1 hour at room temperature,
the reactionmixture was washedwith 1 Nagqueocus sodiumhydroxide.
The organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced

pressure, and the resulting residue was subjected topreparative
thin—layerchromatography(devélopedwithhexane:ethylacetate
= 1: 2, eluted with methylene chloride: methanol = 4: 1). The
obtained fraction was concentrated under reduced pressure, and
the resulting residue was washed with a mixed solvent of ethanol
and hexane, and was collected by filtration, to obtain the title

compound (78 mg, 0.18 mmol, 23%) as a white solid.

'H-NMR (400MHz, CDCl;) &: 2.03(2H, s), 2.11(1H, s), 3.14(4H, s),
3.15(2H, 8}, 5.31(0.33H, s), 5.37(0767H, g8), 6.87-7.13(4H, m),
7.30-7.40(3H, m), 7.43(0.67H, 8), 7.46{0.33H, s}, 8.96(0.67H,
s), 9.03(0.33H, s).

IR(ATR)cm *: 1631, 1587, 1493, 1408, 1217, 1049.

Anal. Calcd for C;:H;sFiN.0,5: C, 61.10;H, 4.43;F, 13.18;N,
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pressure, and the resulting residue was washed with a
m xed solvent of ethanol and hexane, and was
collected by filtration to obtain the title conpound
(91 mg, 0.23 mmol, 58% as a white solid.
1H NVR(400MHz, CDC13)S: 1.95(1.9H, s), 2.14(1.1H s),
5.33(0.37H,s),5.36(0.63H,s),5.51-5.64(1H, m ,
6.87-7.14 (4H, m,7.27-7.37(2.37H,m),7.49-7.
6. 8(d. 53'4"1”1?021:1%0 ¢, B M, 2738460 ﬁﬁ'ﬂﬁ)u 6.44;S, 7.42.
7 '98(0.°37H, s), 8.87(0.63H's), 9.05(0.37H, 's).
ZUT9§§% 5%458 3377 3155, 1697, 1491 1421, 1348,
1 27 1082, 1043. Anal. Calcd for C20HL5F3N202S: C,
{Oj¥t4o H 3.74;F, 14.09;N, 6.93;5, 7.93.Found: C,
59.29; H, 3.76;F, 13.88; N, 6.88;5, 7.93. M mz:
405 (Bvemidl.e [£3222] Exanpl e 25:
2-Brono-5-T(2, 5-di fl uorophenyl)[[6-(trifluoronethyl)py
5 - [ {ZisDiBudddptiealy el 4 § hub methed i olong 298] - 4 fineth
Br F NSIrl NCF3 [0224] To a solution of Oethyl S
v1igeeiditne f2 {amrtorstnidg pyridin-3 -yl] dithiocarbonate
(2.67 g, 10.0 mmol) in ethanol (30 mM) , 1 N aqueous
[0X6di um hydroxide (30 nml) was added, and the resulting

n1xture was stirred for 2 hours at 50C. The reaction
i3 s cooled to roomtenperature, 96
F -
aol

(02181

To a solution of
5-[(2,5-difluorophenyl) [ {4-fluorophenyl)thiolmethyl]-4-meth
yvlpyridine-2-carboxylic acid {178 mg, 0.46 mmol} obtained in
Example 20 in N,N-dimethylformamide (5 ml},
(benzotriazol-1-yloxy) tripyrrolidinophosphonium
hexafluorophosphate (357 mg, 0.69 mmol),
1-hydroxybenzotriazole (93 mg, 0.69 mmol), ammonium chloride
(49 mg, 0.91 mmol), and N-ethyldiisopropylamine (0.319ml, 1.83
mmol)} were added in an argon atmosphere at room temperature.
After stirring for 5 hours at room temperature, ethyl acetate
and water were added to the reaction mixture, and the resulting
mixture was washed with saturated aqueous sodium
hydrogencarbonate, and then with saturated brine. The organic
layer was dried over anhydrous sodium sulfate and filtered, then
the filtrate was concentrated under reduced pressure, and the

resulting residue was subjected to flash silica gel
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and washed wi th nethyl ene chloride. Subsequently, the
aqueous |layer was acidified with 1 N hydrochloric
acid, and was extracted w th nmethylene chloride. The
organi c |l ayer was dried over anhydrous sodiumsulfate
and filtered, and then the filtrate was concentrated
under reduced pressure, to obtain
6-(trifluoronethyl)pyridin-3-thiol as a crude product.
sol ut.i on q.f

T0 . . . .
Ch]f%g%?oo?rroa}%‘f’ret h )ﬂ ep yfrrlaé:l tnl-cgl- qust(airga-dd [ %Odn orof p heelr%/ Teth th
%}9 : 1mpl ) i & Ref £5 €058 duced
he aérrbléeé‘i)}flln&rr%%?egg@' cjhlo‘ggrllgde 50 , thi on?/]: recuee
Sl ord 48, 681290 ne 10Q 1ERIGRAGG (156 mg, 0.40 mmol, 88%)
prN,I\I-d%met hyl %o?marr(iede (0.50 M) were added at 0C, and
as theynieswdiing. m xture was stirred for 2 hours at room
tenperature. The reaction m xture was concentrated
LH N4 0@t e ¢ Dstlessur 8, 3848Hsequerft 156 etthybraset abes3 (1H,
was added to the residue, and ter .a

nd then
s) saPuPar d0adbEoussodl uhf h{dih %%ca?‘%ona%@%e?‘e“a%d m) .
i S€ 0 t of ganj £ 1 r was separated,
7'ﬂgﬁwoﬁog%ﬁ§|)c’ F’aygggﬂﬁﬁa’s %)‘rsi e%'%ggﬂ’aﬁ%};dr ous sodi um
Me S atesangh .y | tered, and then the filtrate was
concentrated under reduced pressure. To a solution of
[odf resulting residue in N, N-dinethylforman de (45
m ), a solution of
6- ( tExtdnigaqy gt hyl ) pyridi ne-3-thiol in
N, Ndinmethylformam de (5 m), and then potassium
5- bax ot B drdzZhapy I [ 01 afbhdrowheny hsiedf imyal methyl] -4 -
nitrogen atnosphere at 0C, and the resulting mxture
me wasl iy ¥d etk frcdfodroumbdat room t enperature. Et hyl
acetate and water were added to the reaction m xture
[0280]0C, the organic |ayer was separated, and then the

organi c¢l ayer was washed with saturated brine. The
@;o- ¢ Nayer was dried over anhydrous 97 sodi um
suhart and filtered, then the filtrate was
c rat ed
gl

[0221]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)thiolmethyl] -4-meth
ylpyridine-2-carboxamide (152 mg, 0.39 mmol) in methylene
chloride (5 ml), 3-chloroperbenzoic acid (104 mg, 0.39 mmol)
was added at 0°C. After stirring for 2 hoursat room temperature,
the reactionmixture was washedwith 1 Nagueous sodiumhydroxide.
The organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced
pressure, and the resulting residue was subjectedtoflashsilica

gel chromatography. The fraction obtained fromanelutionwith
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under reduced pressure, and the resulting residue was
subjected to flash silica gel chromatography. The
fraction obtained from an elution with hexane: ethyl
acetate = 19: 1 was concentrated under reduced
pressure, and the resulting residue was washed wth a
m xed sol vent of diethyl ether and hexane, andwas
collected by filtration, to obtain the title conmpound

el intis e 5 % ¢ GBI rgeuce

o - L fep- i a mixe
pedbdil B e 20 o5t e
201t b S B3I ard) he@aPd( lha drad ©é1d8ekedMoyM Zitration

475, 477(M +H). [0225] Exanple 26: 5-[(2

to 8pPhihugrophend rbifotha {buaipmet. byl hipyli daw)3ay htdhite
i o] met hyl ] -4-net hyl pyri di ne-2-carboxylic acid [ 0226]

solf\WL1 OH S N " CF3 [0227] To a solution of

.. 2-bromo-5-[(2,5-difluorophenyl)[[6-(trifluoronethyl)py

H-pMER (4 00MELZ;| | t RS e chy| 1 - 95 i{r%t%} pyEd di ne -(% @3 g s,

1.22 1), i l.u (70 e_sol ut]
535 GLaMRA $hi BB 085 Slo. Bo5hr S BEEEREMIN) S AL hoke e,
i _pl sphere &7 B0 . gHIe, hPaGLign 7Mopl UL m)
m) '\/\E'szg‘rgtrlﬁ"r?gglb %ﬁB%)rﬁﬁuﬁg a%q-0406c, 'ang 98 t hen co(ol edm)
7. 9a0@i .30 =¥V 86, oand .cathon) disexi7de .\wast, bebpledstbengin.s) .
After stirring for 1 hour at the sanme tenperature, the
IR (P&®0tamor @ 3458, 3377, 3155, 1697, 1491, 1421, 1348, 1227,

1082, 1043.

Anal. Calcd for CpoHi15F3N,0,8: C, 59.40;H, 3.74;F, 14.09;N,
6.93;8, 7.93.Found: C, 59.29;H, 3.76;F, 13.88;N, 6.88;S, 7.93.
MS m/z: 405 (M'+H) .

[0222]

Example 25:

2-Bromo-5-[{2,5-difluorophenyl) [ [6- (trifluoromethyl)pyridin

-3-yllthiolmethyl] -4 -methylpyridine

[0223]
F %, Br
. LN
(X
ZCF,
[0224]

To a solution of O-ethyl
S-[6- (trifluoromethyl)pyridin-3-yl] dithiocarbonate (2.67 g,
10.0 mmol) in ethanol (30 ml), 1 N agueous sodium hydroxide (30
ml) was added, and the resulting mixture was stirred for 2 hours

at 50°C. The reaction mixture was cooled to room temperature,
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m xture was allowed to warmto roomtenperature, and
saturated aqueous anmmoni um chl ori de was added. The
reaction m xture was concentrated under reduced
pressure, and then nethylene chloride and water were
added to the residue. After the organic |ayer was
separated, 1 N hydrochloric acid was added to the
aqueous layer, which was then extracted with

byl | iy . .

i g e e Lo

1a)f7§19 W%I |44 1aci1e1; J}/@é w‘iEﬂqelgtlié/@%MQﬁrid' gdvgednanRfEseut Cacted
nd u u | ash

e res ing resi was subjected to f |as

wiSh! h&tny BEhe COROHRE 98! aPie Jfardi@Ctdpdl- oiai deled rorer

an elution wwth nethylene chloride: nmethanol = 100: 1

anM@8r S8 CEM 1@h esh undey ard@ducat Y@ s e thand theefiltrate
resulting residue was washed with a m xed sol vent of

wa ©! beneén gt €i etidtr etb@ticeangdruasucel | eot edtaby
filtration, to obtain the title conmpound (862 ng, 1.96
6- (ol £ lu@ddpeialsyd) phiri@isel + dhidoH AVRa( 4006z prciaLB)
8: 2.52 (3H, S) , 6.04 (1H, s) , 7.01-7.11 (2H m,
7. 33FF.8H¥dHityn FE57(1H, d, J=8.3Hz), 7.70(1H, dd,
J=8.3, 2.2Hz), 8.08(1H, ?a 8.55(1H, d, J=2.2Hz),
(6 Soa +f -Gt h KLY 3din4d (¥4 h (8, 5-Ho5pBpreRhfpYe) pethanol
5-%(2 . . :
(3 5109 | LOr OpHery | rEainedin Ref SREPRGIFHMRf f-13t priryiene
jolmethyl ]-N N, 4-1ri i di ne:-2- '
chjf%%g? g@é le\i]:,’ ﬁFlth:rLénrre 2&1@3%5&'&3”%7?28arrnjt.)?xi‘810dr%mol) and
N,N-dimethylformamide (0.50 ml) were added at 0°C, and the
resulting mixture was stirred for 2 hours at room temperature.
The reaction mixture was concentrated under reduced pressure,
subseqguently ethyl acetate was added to the residue, and water
and then saturated agueous sodium hydrogencarbonate were added
dropwise at 0°C. After the organic layer was separated, the
organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pressure. To a solution of the resulting residue in
N,N-dimethylformamide (45 ml}, a solution of
6- (trifluoromethyl)pyridine-3-thiol in N,N-dimethylformamide
(5 ml), and then potassium carbonate (1.52 g, 11.0 mmol) were
added in a nitrogen atmosphere at 0°C, and the resulting mixture
was stirred for 16 hours at room temperature. Ethyl acetate
and water were added to the reaction mixture at 0°C, the organic

layer was separated, and then the organic layer was washed with

saturated brine. The organic layer was dried over anhydrous
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[023 0] To a solution of

5-1(2,5-di fluorophenyl )[[6-(trifluoronethyl)pyridin-3-
yl]th io]nethyl]-4-nmethyl pyridi ne-2-carboxylic acid
(352 ng, 0.80 mmol) innmethylene chloride (10

m ), di met hyl am ne hydrochloride (73 ng, 0.88 mol),
1- hydroxybenzotriazole (119 ngy, 0.88 mmol),

4- nEthyInDrphoIine (0.194 nl, 1.76 nmmol), and

soc#;}gtt} § Fg};gs o ﬁggéh_f%ﬁ‘,rﬁg%r?%}ﬁ' )1)991\/\%:?%&% % ¥ concentrated
uné}eev_nggﬁagz 3‘) é?%tﬁre 3 Brgﬂé]ge%g?glﬁ\?g’é%fdﬁée mfa%og'?lb%ected

éra e reaction mx d with

to E‘Ilﬁ¥grﬂcltlcoc{ g1 %-qu?ma%ﬁ BRI C ThaVYeFa ¥eSon @Ht%LQr@def rom

rous so fumsulfate and filtered, then the

an E'lluttrl%hewi{\@ﬁ KORGeN! IA8A Hedenteed uced 1pyasSHsRceAttated
the resulting residue was subjected to flash silica

undged réﬁﬂd@@ﬂ%ﬁ@f Tha thactienlebhsi pedifinenwas washed
elution wt hexane: ethyl acetate = 1: 1 was

wittohmertdaioadrantdef df edhetetheressihexaneobindiwag fellected
title conmpound(370 ng, 0.79 nmol, 991) as a colorless

by 6ilyravhenance obtidivRie 00Ms c@m@wpds(324a31,3r~‘4 2gymmol,
3.08(3H, s) 3.12(3H,_s) , 6.02(1H s),

72%, %HG&(JZEI—IYQﬂ)lOW L[ 37(1H, m), 7. 49(1H s),

it S8 B S T i Rl

m) [925”&17199(@35{?’ & 2% (1%, [42 7 55(1H d, J=8.3Hz) , 7 1H,
5- D T | uor'ophenyl Y[ ['6- (trlfluoronethyf)pyrldln 3- yI]su

ad,l forgyld, et prd)- N o\, 3 t1H med hy | 9y83 dilhe-@; caboxiani de
(conpound A), and
"MS m/z: 475, 477(M"+H).

[0225]

Example 26:

5-[(2,5-Difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yllth

iolmethyl] -4-methylpyridine-2-carboxylic acid

[0226]

[0227]

To a solution of
2-bromo-5-[(2, 5—difluorophenyl) [[6-{trifluoromethy]l)pyridin
-3-yllthiolmethyl] -4-methylpyridine (3.43 g, 7.22 mmol) in
toluene {70 ml), a hexane solution of n-butyllithium (1.54 M,
5.62 ml, 8.66 mmol} was added in ah argon atmosphere at -78°C.

The reaction mixture was stirred for 30 minutes at -40°C, and
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N

(

i fluorophenyl)[[6-(trifluoronethyl)pyridin-3-yl]su
nylJmethyl]-N, N, 4-trimet hyl pyri di ne-2-car boxam de
onpound B) [0232] 00 FI FI NI/ FI NI OO O
N CF3 conpound A conpound B [0233] To a solution

- [
d
|

—_—— —
O—hl

of
5-[(2, 5-di fluorophenyl)[[6-(trifluoromethyl)pyridin-3-

g P RN TP R PR A0B A5 RS R T BRETe ™
Af {3@% ﬁt(irl‘%ngrgéﬁ% oll goﬁ?télé/ lt?%esglmeorféﬁgefé&f@) the reaction

or ope acid was. added

mlﬂmp&'waéf Lef opbh b RafPEo Po&ﬁbﬂe?nﬂrd@% and saturated
tenperature, the reaction m xture was was hed with 1 N

aqAENE S RG Tt RY HE- 03k e s Blidiedr.gamhe tayefipnikthed was
over anhydrous sodium sulfate and filtered, then the

corddrit 24 €= d WAGe € GRERIHaA Bk sumeter aﬂaﬁtﬁueeﬂnquﬂqsisem@chanﬂide
the resulting residue was subjected to flash silica

and efa todyr ematcoghdpldy toThiee festduen dftamédhef pogranc layer
elution with hexane: ethyl acetate = 1. 1 was

was cregeatEded luNdeydredhtediprassdrens anflahéa 656 aERgoUs
resi due was washed with a m xed solvent of ethangl and

layket mMiictovast hben exdragsed dﬂ@éﬂt@fpwemq chaordpie -t oThe
obtain the title conmpound A (94 é%

OrGRNIC WAXE S HIRE AWRLNahEnd FRdE ﬁvsst afqﬁgGrPPs g+ um

el ution

su Ebice RER St edeuRder Rt o BS8 SFRCeR T Ae PASF FPigesd
pr%ﬁe%?%?ﬂl Wgsche re 5191 1\:’\§.rt1§ry] r3 sr{]dé%%zfsogﬁﬁflécgéd%%hﬂ]a%h ap ? ica

gel chromatography. The fraction obtained froman elution with
methylene chloride: methanol = 100: 1 was concentrated under
reduced pressure, and the resulting residue was washed with a
mixed solvent of ethanol and diethyl ether, and was collected
by filtration, to obtain the title compound (862 mg, 1.96 mmol,
27%) as a white solid.

1H-NMR (400MHz, CDC1ls) 8: 2.52(3H, 8}, 6.04(1H, s), 7.01-7.11(2H,
m), 7.33-7.39(1H, m), 7.57(1H, 4, J=8.3Hz), 7.70(1H, dd, J=8.3,
2.2Hz), 8.08(1H, s), 8.55(1H, d, J=2.2Hz), 8.62(1H, s).

MS m/z: 441 (M +H) .

[0228]

Example 27:

5-[(2,5-Difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yllth

iolmethyl] -N,N,4-trimethylpyridine-2-carboxamide

[c229]
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ether, and was collected by filtration, to obtain the
title conpound B (114 ng, 0.24 mmol, 30% as a white
solid. Compound A 1H NVR(400MHz, CDC113) 3: 2.30(3H,
s), 3.15(6H, s), 6.01(1H, s), 6.91-6.99(IH m,
7.05-7.12(1H, m), 7.52(1H, s), 7.65-7.71(1H m,
7.80(1H, d, J=8.1Hz), 8.20(1H, dd, J=8.1, 2.2Hz),
8.99(1H, d, J=2.2Hz), 9.22(1H, s). IR(ATRcm1: 1630,
1493, 1§33, 1155, 1105, 1076, 723, 625. Anal. Calcd
HY8F5N3(3S: C, 52.90;H, 3.63;F, 19.02;N, 8.41;
86, 42. Found: C, 52.69;H, 3.58;F, 19.14:N, 8.42;S,
6. SNMS mf z: 500(M +H). Conpound B 1H NMR (400MHz,
CDC1 8,2.10(2.1H, s ), 2.17 (0. 9H, s), 3 .14 (2.
1H, s), 3.15(2.1H, s), 3.16(0.9H, s), 3.16(0.9H, s),
[o::é8(0.3H, s), 5.51(0.7H, s), 6.84-7.11(2H, m,
7.19-7.32(1H, m, 7.47(0.7H, s), 7.52(0.3H, s),
7. 72f®.BHodticlES. 0. 7THz), 7.77(0.7H, dd,
J=8.1.0.7Hz), 7.84(0. 3H,dd, J=8. 1, 2. OHz), 8. 04(0. 7H, dd, J=
5- B(4,, 5-@i O rohdatf D). FH - thr IERuOHmetiy B Yr BHnd3 -y1lth
J=2.0Hz), 9.02(0.7H, s), 9.15(0.3H, s). IR(ATRcm1:
1011631hy 1408, Mg Bl Py BY N 1B aowey | i sl cidal 2eR f@g: 0.80
C22H18F5N32S: C, 54.66;H, 3.75;F, 19.65;N, _ 8.69;
mngl 630 eyl ege Al @side (3088)F, dlfgetéwqumeﬁez@y@roeh%%ﬂde
M5 niz: 484( N%+kg 102 [OZ%H%? %
(7355 9 1 BER&ny! {lpsilmwl?er %ﬁ%ﬁ éﬁﬂ.—‘ﬁdm A8 TRe L)

a-rh et P L N2 Pygir 3y by 1) - L] pYLi i ne- 2- car bo

1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(1629 mg, 0.88 mmol) were added at room temperature. After
stirring for 13 hours at room temperature, the reaction mixture
was washed with 0.5 N hydrochloric acid. The organic layer was
dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 1: 1 was concentrated under reduced

pressure to obtain the title compound(370 mg, 0.79 mmol, 99%)
as a colorless oily substance.

1H-NMR (400MHz, CDCl:) 8: 2.43(3H, &), 3.08(3H, s), 3.12(3H, s8),
6.02(1H, 8), 6.97-7.08(2H, m), 7.31-7.37(1H, m), 7.49(1H, s),
7.55(1H, d, J=8.1Hz), 7.68(1H, 44, J=8.1, 2.0Hz), 8.54(1H, d,
.J=2.0Hz), 8.57(1H, s).

MS m/z: 468 (M'+H) .

[0231]
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[0235] O FN,OH F <)INHSCF3 [0236] To a

sol ution of

5-[(2, 5-di fluorophenyl)[[6-(trifluoromethyl)pyridin-3-

ylT1th io]nethyl]-4-nmethyl pyridine-2-carboxylic acid

(132 ng, 0.30 mmol) obtained in Exanple 26 in

net hyl ene chloride (5 m), 2-am noethanol (0.020 m,

0.33 nmol ), 1-hydroxybenzotriazole (45 ng, 0.33 nmol)
4-ng%hxl 5phollne (0.036 M, 0.33 nol), and

i-cFﬁy 3= u.nethylan1nopropy|)carbod||n1de

-[Qxdgosm QEBQS.A Ay

lfohﬁﬂpﬁéﬁhﬁﬂ? NtRe4r%§§hbﬁﬁglgg¥ﬁﬁﬁﬁeW§sc@@&ﬁ&QmWth 0.5
ayer was rre over

(compbudnons , sadgum sul fate and filtered, then the
fiTTrate was concentrated under reduced pressure, and
5- [t{hes5-BesulLbrBgheayildud cwds rafhjueabeed thy 1f) byst dinl-Begl] su
gel chromat ogr aphy. The fraction obtained froman
1finliimenhwil kN, Netanheimethylpacétidne -2 -tarboxagide
concentrated under reduced pressure to obtain the
(compphigdcBhpound (143 ng, 0.30 mml, 99% as a
colorless oily substance. 103 1H—NNR(4OCW+B CDC13) 3
[023246(3H, s), 2.52(1H, br s), 3.61-3.67(2H m),

3.84(28 t, J=4.9Hz), 6.03(IH ), 6 98-7.09(2H ),
BESRG(1H, ), 7. 55g§ﬁ[5¥:j§a€ 3Hz), 7.67 (1H, dd,
NI eN 2 ohz) | 8.04 ¢ AN'g°33 (1H br t, J=6.

ZCF, Z CF,

compound A compound B
[0233]

To a scolution of
5-1(2,5-difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yl]ith
iolmethyl] -N,N, 4-trimethylpyridine-2-carboxamide (365 mg,
0.78 mmol) in methylene chloride (10 ml), 3-chloroperbenzoic
acid (259 mg, 0.98 mmol) was added at 0°C. After stirring for
6 hours at room temperature, the reaction mixture was washed
with 1 N aqueous sodium hydroxide. The organic layer was dried
over anhydrous sodium sulfate and filtered, then the filtrate
was concentrated under reduced pressure, and the resulting
residue was subjected to flash silica gel chromatography. The
fraction obtained from an elution with hexane: ethyl acetate
= 1: 1 was concentrated under reduced pressure, and the resulting

residue was washed with a mixed solvent of ethanol and diethyl
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8.54(1H, d, J=2.2Hz), 8.59(1H, s). M5 mlz: 484(M++H).
[0237] Exanpl e 30:
5-1(2, 5- D'fluorophenyl)[[G (trifluoromethyl)pyridin-3-

yl]su

| fonyl ] met hyl ] - N- (2- hydr oxyet hyl ) -4-net hyl pyri di ne-2-c
arbox amide [0238] O ,OH FI NHOII ~ CF3 [0239]
To a solution of

ctrgnl{ Gl Vald IR M Fa Il 0T Bl el e
2 h -

oS R B O e S st s

fra@gé’og %b%%éﬁ%ﬂp?%gﬁnéﬁ' éléEngn(n@ilflh Mexndl dM}) Wtate

After stirring for 10 hours at room

= 11 oNRES AbHEEnt FREcH ARl 0R it X4 Bhre sWas-eashe 8 hwi tdidld ing
aqueous sodi um hydroxi de. The organic |ayer was dried

resA\®le RBBYWH Ssd SEdHIE Bukéatesarshi idft ecadnolhend dichyl
filtrate was concentrated under reduced pressure, and
ethidhe anesulals g lriesitdide byas iSuhjaadtoed tte fdlastisitiiecaitle
gel chromat ography. The fraction obtained from an
complouido® Wiltlld 184 Iexdnemadt,hyi0 e etsatee whike Faasl .
concentrat.ed under reduced pressure, and the
Compesundt iPfng resi due was washed with a mixed solvent of

1-SRANd ekl sthers qod vias colieeted By 6 o1 1m,
s}, 6.91-6.99(1H, m) , 7.05-7.12(1H, m}, 7.52(1H, 8),
7.65-7.71(14H, m), 7.80(1H, d, J=8.1Hz), 8.20(1H, dd, J=8.1,
2.,2Hz), 8.99(1H, 4, J=2.2Hz), 9.22(1lH, s).

IR(ATR)cm'l: 1630, 1493, 1333, 1155, 1105, 1076, 723, 625.
Anal. Calcd for Cy-HigFsN3;0:8: C, 52.90;H, 3.63;F, 19.02;N,
8.41;8, 6.42 .Found: C, 52.69;H, 3.58;F, 19.14;N, 8.42;8, 6.51.
MS m/z: 500 (M’ +H).

Compound B ‘
lY4-NMR (400MHz, CDC1;) §: 2.10(2.1H, s), 2.17(0.9H, s), 3.14(2.1H,
s), 3.15(2.1H, s), 3.16(0.9H, s), 3.16(0.9H, s), 5.38(0.3H, s8),
5.51(0.7H, s), 6.84-7.11(2H, m), 7.19-7.32(1H, m), 7.47(0.7H,
s), 7.52(0.3H, s), 7.72(0.3H, dd, J=8.1.0.7Hz), 7.77(0.7H, dd,
J=8.1.0.7Hz), 7.84(0.3H, dd, J=8.1, 2.0Hz), 8.04(0.7H, dd, J=8.1,
2.0Hz), 8.50{(0.7H, d, J=2.0Hz), 8.65(0.3H, d, J=2.0Hz},
9.02(0.7H, 8), 9.15(0.3H, s).

IR(ATR)cm'l: 1631, 1493, 1331, 1169, 1132, 1068.

Anal. Calcd for Cy;,H;3FsN.0,S5: C, 54.66;H, 3.75;F, 19.65;N,

8.69;8, 6.63.Found: C, 54.38;H, 3.66;F, 19.94;N, 8.70;5, 6.68.

MS m/z: 484 (M'+H) .
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filtration, to obtain the title conpound (118 ng, 0.23
mol, 5706) as a white solid. 1H NVR(400MHz, CDC13)
8: 2.30(3H, s), 2.49(1H, br s), 3.64-3.70(2H, m,
3.86(2H, t, J=4.7Hz), 6.02(1H, s), 6.92-7.00(1H, m ,
7.05-7.13(1H, m) , 7.64-7.71(1H, m , 7.80(1H, d,
J=8.3Hz), 8.04(1H, s), 8.18(1H, dd, J=8.3, 2.0Hz),
8.41(1H, br t, J=5.6Hz), 8.97(1H, d, J=2.0OHz),

[09. Zﬁ(lH, s). IR(ATRjcm 1: 3373, 1662, 1533, 1493,
%57, 1238, 1184, 1155, 1138, 1074, 723. Anal. Calcd

for é%ZF%@F%%EQMS: C 51.26;H 3.52;F, 18.43;N, 8.15;
5, 6=2ZZ —¢€, 51.02;H 3.46;F, 18.86; N, 8.14;S,

5-E(%?§~%ﬁ§}ﬁ§f&gé%ﬁyf@ {02401 FXA0Ph €1 Pdvridin-3- }]th

%&Eﬂ&liﬁ&ﬂFﬁQﬂ&&féﬁf@ﬁﬁyip¥éLﬁéﬁﬁzﬁp?ﬁi@@ﬁé”ﬁd@arboxamid
|

Q
;%/ 241 Fa= F NS NCFA™ [0242] To a solution of
5-[(2, 5-di fluorophenyl)[[6-(trifluoronethyl)pyridin-3-
yll1th io]nmethyl]-4-nmethyl pyridine-2-carboxylic acid
[o4d5p6 ng, 0.40 105 nmmol) obtained in Exanple 26 in
N, N-di met hyl formanmi de (4 m),

g hazePt | -yl oxy)tripyrrolidi nophosphoni um
.yotophosphate (312 ng, 0.60 mol),

RS
#~CF

[0236]

i

Y

(
t
b

3

To a solution of
5-[(2,5-difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yllth
iolmethyl] ~4 -methylpyridine-2-carboxylic acid (132 mg, 0.30
mmol) obtained in Example 26 in methylene chloride (5 ml),
2-aminoethanol (0.020 ml, 0.33 mmol), l-hydroxybenzotriazole
(45 mg, 0.33 mmol), 4-methylmorpholine (0.036 ml, 0.33 mmol) ,
and l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride (63 mg, 0.33 mmol) were added at room temperature.
After stirring for 6 hours at room temperature, the reaction
mixture was washed with 0.5 N hydrochloric acid. The organic
1ayarwasdriedoveranhydroussodiumsulfateandfiltered,then
the filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 1: 1 was concentrated under reduced
pressure to obtain the title compound (143 mg, 0.30 mmol, 99%)

as a colorless olly substance.
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1- hydr oxybenzotri azole (81 ng, 0.60 mmol), anmmoni um
chloride (43 ng, 0.80 mmol), and
N- et hyl di i sopropylanmine (0.279 m, 1.60 mmol) were
added in an argon atnosphere at roomtenperature.
After stirring for 5 hours at roomtenperature, ethyl
acetate and water were added to the reaction m xture,
and the resulting mxture was washed with saturated

gy b es o gz OF GBS, ) aver wass (@M, edsqver 2aBhydHQUSHr  s)
sodi um sui fate an flltered then the filtrate was

3.€Drk et (2l ed wmhder 3redyeld preessurs). am) t hes. 03(1H s),
resulting residue was subjected to flash silica

6. Thr On®? 64 aphly , The F17ackd Gl obfhi ndd SEridM - arf el FﬁoﬁHZ)

Al PR ot Lhl oo 0B 1 hes? (D Hchmdaha )

AiPRRoote R e S ). 5 s6(1H br <),

4(1 6.98-7.09(2H, m, 7 31 7.37(1H, m,
Ms 28 1 WJH)S 3Hz). 7.67 (1H, dd, J=8.3, 2.2Hz) |
[Ogg;ﬁ (1H br s) , 8.06 (1H, s), 8.54 (1H, d,
J=2.2Hz), 8.59(1H, s). M5 mz: 440(M +H). [0243]
Examplande $ol(2 _ o
5-Diftuorophenyl ) [[6-(trifluoronethyl)pyridin-3-yl]su
5- L{pwid et dytdpHdemiel hy [ @yt el ﬁmar@aébnﬁnwﬁldmza@l] su
106 z FOF)C™NO- OIl ~NCF
lfonyllmethyl] -N- (2-hydroxyethyl) -4- methylpyrldlne 2-carbox

--..J

03

amide

[0238]

,@(b”*’v‘”*
Oﬂ

CF

[0239]

To a solution of
5-[(2,5-difluorophenyl) [ [6- (trifilucromethyl)pyridin-3-yllth
iolmethyl] -N- (2-hydroxyethyl) -4 -methylpyridine-2-carboxamid
e (195 mg, 0.40 mmol) in methylene chloride (8 ml),
3-chloroperbenzeoic acid (214 mg, 0.81 mmol) was added at 0°C.
After stirring for 10 hours at room temperature, the reaction
mixture was washedwithlNagqueous sodiumhydroxide. Theorganic
layer was dried over anhydrous sodium sulfate and filtered, then
the filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel

chromatography. The fraction obtained from an elution with
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[0245] To a sol ution of

5-1(2,5-di fluorophenyl )[[6-(trifluoronethyl)pyridin-3-
yl]th io]nethyl]-4-nmethyl pyridi ne-2-carboxam de (164
ng, 0.37 mmol) in nmethylene chloride (4 m),

3-chl oroperbenzoic acid (215 ng, 0.81 mol) was added
at 0C. After stirring for 4 days at room tenperature,
the reaction m xture was washed with 1 N aqueous

| heQQ%éunéPH Oééggatghe Qrgfn%% l8¥§Ee§g§aF%EeQPﬁ¥§rreduced_

drou sodium 3ul fat e an

pré%%ﬁf@t YRSt LQNEERLT AL & 98ﬁer§Q§CﬁQ?HEQS§HEE adfl¥xed

e resu ting residue wa Jec ed lash silica
sog@én@h&Pn@EHQﬁ@PhandT@feéﬁﬁﬁté@ﬂe?btéhﬂeﬂaérgalléated by
elution with nethylene chloride: nethanol = 100: 1 was

£ 1 CORgeNdh atesl ddeim redlcad 1Y essipondnd. 1tshegr, esubBi Agol,
residue was washed with ethanol, and was coll ected by

57%) |44 ad i wini t& osoDbfiain the title conpound (109 ny,
0. 23 mmol , 629% as a white solid. 1H NVR(400MHz,
1H-GRHE 830 @MHD, 31¢BH 3)s) 815, @9@:@H3Hbr §y, 6203P1LH, spr s).

s SR Io Bl Mol B WA Dy BB, (RS

1 J=8 2 9 L~ ds
6 %2?1(%%13) IR?AOT%)EH%%W%4£,' ?é%?iiislag?ﬁi%??'%

d, 187 38E}368 . 84031, 19768 . 1An@ly, €al, cr=d oy, 2.0Hz), 8.41(1H,
C20H14F5N303S: C, 50.96;H, 2.99;F, 20.15;N, 8.91;5,

br 6 80TFouattlkz ) C, 8547 0B H d2. 942 FOH2D, 25; AR (8Ho48h; 6 96.
MS niz:.  A72(M-+H) . 107 [0246] Reference Exanpl e

TR (AT o - 4-3ret hy | TRAS i3y IS, Slézprlﬂpagroﬁﬁéﬁyliﬁ?5

1188 Ay P 703 |

Anal. Calcd for C,,H;gFsN;0,8: C, 51.26;H, 3.52;F, 18.43;N,
8.15;S, 6.22.Found: C, 51.02;H, 3.46;F, 18.86;N, 8.14;8, 6.29.
MS m/z: 516 (M"+H) .

[0240]

Example 31;

5—[(2,5—Difluorophenyl)[[6—(trifluoromethyl)pyridin-3-yl]th

iolmethyl] -4-methylpyridine-2-carboxamide

[0241]
o
F A,
F 2N
S\
ZCF,
[0242]

To a solution of
5—[(2,5—difluorophenyl)[[6~(trifluoromethyl)pyridin—B—yl]th

iolmethyl] -4-methylpyridine-2-carboxylic acid (176 mg, 0.40
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[0247] F Br FNF OH [0248] A hexane solution of
n-butyllithium(1.54 M 12.2 m, 18. 7 nmmol) was
added to a solution of 2,5-dibrono-4-nmethyl pyridi ne
(4.27g9, 17.0mmmol) indiethylether (200 ml) in an argon
atnosphere at -78C. After stirring the reaction

m xture for 30 mnutes, 2,3,6-trifluorobenzal dehyde
(2.99 M, 17.0 mol) was added thereto. After

el GPhAS B0 S St Mo TR P E ALy, ¢
(oGt G a il T BT oL I S B e e
hegafﬁ%ﬂz%ﬁd%gﬂaﬁiee Ve, concentd@tgghlpnder reduced

pressu d the resulting residue was subjected to

1 -Hy) B dr £ 108 z £ ot agr,aphyo dhelfr agkhenioht ehhedide
rom "an elution with hexane: ethyl acetate = 4: 1 was

(aXRgcantg@nrdl ) yndel Nredloedi pEepsopy lhmmiokst au) mthel, 1.60
title conpound (4.60 g, 13.9 mmol, 81% as a pale

mmae| wawes aldddd ik BINRA4GONHzZtmCBEH8)E: al. R&5OBH emperature.
2.83(1H, br s), 6.29(1H, s), 6.84-6.92(1H m,

Aftad ptirzifgHEom 5 1’70@8?{ By ropm 8§eBBETHLUTS) . eNBYH g2cetate
332, 334( “Aé;? [0249] 108 Reference Exanple 4: ]
andwRESKOEEE @dedote, @%r@aic:fcu@@r%ﬁww) st FPE- e et hing

yl pyr idine [0250 F . ,
mixXture was washed wit saturated brine. The organic layer was
dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
resulting residue was subjected to flash silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 2: 1 was concentrated under reduced
pressure to obtain the title compound (168 mg, 0.38 mmol, 26%)
as a white solid.
1H-NMR (400MHz, CDC1;)8: 2.47(3H, s), 5.56(1H, br s), 6.04(1H
s), 6.98-7.09(2H, m), 7.31-7.37(1H, m), 7.56(1H, d, J=8.3Hz},
7.67(1H, dd, J=8.3, 2.2Hz), 7.75(1H, brs), 8.06(1H, 8}, 8.54 (1H,
d, J=2.2H=z), 8.59(1H, s).
MS m/z: 440 (M +H}.
[0243]

Example 32:

5-[(2,5-Difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yl]su

1fonyllmethyl] -4 -methylpyridine-2-carboxamide

[0244]
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n of

F1,NFC [0251] To a sol 0
2,3,6-trifluorophenyl)m
n
1

uti

(6- brono- 4-net hyl pyridin-3-yl)(

ethan of (4.60 g, 13.9 mmol) in nethyl ene chloride

(70 M), thionyl <chloride (10.1 m, 139 mmol) and

N, N-di met hyl formam de (0.60 m) were added at 0C, and

the resulting m xture was stirred for 2 hours at room

tenperature. The reaction mixture was concentrated
gduced pressure, ethyl acetate was added to

Su¥fi ng residue, and subsequently water and then

F ﬁ? at ed aqueous sodi um hydrogencar bonate were added
t q@;g@pat OC. After the organic | ayer was separat ed,

ic layer was washed with saturated brine,
dried over anhydrous sodium sulfate, and filtered,

[ozard the filtrate was concentrated under reduced
pressure, to obtain the title conmpound (4.65 g, 13.3
nMolro 96881 udsSca pd e brown solid. 1H NVR (400VHz,

CDC13) 8: 2.25 (3H, s) , 6.45 (1H, s) , 6.86-6.93 (1H

5- M2, SEAL41Tc2dphdnyl)), [ [.-29x1H Lwror@®: B ys)dins -yll th
m z: 350, 352(Mk+H). [0252] Exanple 33:

1 o] BBy -3-frietdyilipyoricinema ~aarhsi¥emizies { L f A fadoPe pRdrel)
[)met 109 hyl]-4-nethylpyridine [0253] F Br FIl | .N

in peghylene chloride (4 ml), 3-chloroperbenzoic acid (215 mg,

0.81 mmol) was added at 0°C. After stirring for 4 days at room
temperature, the reaction mixture was washed with 1 N agueous
sodium hydroxide. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting residue was subjected
to flash silica gel chromatography. The fraction obtained from
an elution with methylene chloride: methanol = 100: 1 was

concentrated under reduced pressure, and the resulting residue
was washed with ethanol, and was collected by filtration, to
obtain the title compound (109 mg, 0.23 mmol, 62%) as a white

solid.

1H-NMR (400MHz, CDCls) &: 2.31(3H, s), 5.59(1H, br s), 6.03(1H,
s), 6.92-7.00(1H, m), 7.06-7.13(1H, m), 7.66-7.72(1H, m},
7.80(1H, d, J=8.3Hz), 7.82(1H, br g), 8.05(1H, s), 8.19(1H, dd,
J=8.3, 2.0Hz), 8.98(1H, 4, J=2.0Hz), 9.24(1H, s).
IR(ATR)em : 3410, 1685, 1495, 1331, 1157, 1136, 1103, 1076.
Anal. Calcd for CogH14FsN30O;S: C, 50.96;H, 2.99;F, 20.15;N,

8.91;8, 6.80.Found: C, 51.06;H, 2.94;F, 20.25;N, 8.94;8, 6.96.

MS m/z: 472 (M +H) .
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F [0254] To a solution of
2-brono-5-[chloro(2,3,6-trifluorophenyl)nethyl]-4-neth
ylpyr idine (4.65 g, 13.3 mmol) in
N, N-di met hyl formam de (70 ml), 4-fluorobenzenethio
(1.412 m, 13.3 mmol) and then potassium carbonate
(2.02 g, 14.6 mmol) were added in an argon atnosphere
at 0C, and the resulting m xture was stirred for 4
[O£E%TS at roomtenperature. Ethyl acetate and water
were added to the reaction mxture at 0C, the organic

I ayeﬁ@ﬁ%ﬁﬁ!i@@aﬁﬁﬂﬁ%e ﬁd then the organic | ayer was
was rne. The organic |ayer was
(6 &b OV&fe PUS1 5oL ¢ 831 4 a8 ec ANE1 ubtbHRERPT ) methan
under reduce
ol pressure, and the resulting residue was subjected to

— flash silica gel chromatography. The fraction
[opbtai ned froman elution with hexane: ethyl acetate =

19: \1 was concentrated under reduced pressure, and
j§2§:t3§uﬁting resi due was washed with hexane, and
F s collected by filtration, to obtain the title
corffound(5.17 g, 11.7 nmmol, 880s) as a white solid.

1H NVR( 400MHz, CDC13) 6: 2. 16(3H, s),
[0Z&l7(1H, s), 6. 75-6.82(1H, m), 6.91-6.99(2H, M,

5 Bt RHEAST SRR SRAT BUHORIET {Roopaksag.2 wL, 18.7
sl PR RSP OF hOP SR 972 62T PR Sh IR RY RSP0
(a 1505 7C bR | P D& Ay S AERRIVI do RF) InbBRfon atmosphere
at -78°C. After stirring the reaction mixture for 30 minutes,
2,3,6-trifluorobenzaldehyde (1.99 ml, 17.0 mmol) was added
thereto. After stirring for 30 minutes at the same temperature,
saturated aqueous ammonium chloride was added to the mixture
at room temperature. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting residue was éubj ected
to flash silica gel chromatography. The fraction obtained £from
an elution with hexane: ethyl acetate = 4: 1 was concentrated
under reduced pressure to obtain the title compound (4.60 g,
13.9 mmol, 81%) as a pale yellow solid.
1H-NMR (400MHz, CDC1l5)8: 2.25(3H, s}, 2.83(1H, br s), 6.29(1H,

's), 6.84-6.92(1H, m), 7.11-7.21(1H, m), 7.28(1H, s}, 8.53(1H,
s}.
MS m/z: 332, 334 (M +H).

[0249]
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O FF~~~NJgY 7 - OH F S F [0257] To a solution
of 2-bronmo-5-[[(4-f

| uorophenyl )thio](2,3,6-trifluorophenyl) net

hyl ] - 4-met hyl pyridine (2.65 g, 6.00 mmol) in toluene
(60 M), a hexane solution of n-butyllithium(1.54 M
4.68 mM, 7.20 nmmol) was added in an argon atnosphere
at -78C. The reaction mxture was stirred for 30

m nut e t -4 cool ed again to -78C, and then
carg%%éﬁ§%¥¥%g§g%§£§%ﬁg+ed therein. After stirring

2-Eind% MM SIS 4, 4 N1e SATPLI SRS fne L1011 CRCGHLE

WS OWed O Wda O UL, AalT0 dl UT dl €0

igAagueous anmoni um chloride was added. The reaction

——mxture was concentrated under reduced pressure, and

[oddwen chloroformand 1 N hydrochloric acid were added
to the residue. After the organic | ayer was separated,

¥nic layer was dried over anhydrous sodium

- F and filtered, then the filtrate was
Forttentrat ed under reduced pressure, and the
resulting residue was subj ected to flash silica ge

[0ZFhklomat ogr aphy. The fraction obtained froman el ution
with nethylene chloride: nethanol = 10: 1 was
concéhtd &AXFEHRTerO reduced pressure, and the

SRS A e L L) 8
ol L(:%thGr Oatgldrgg/éa . %gmlggm: :|?ne tm%%hb} felnee %%%%% ((%%lmw; ’ghfﬂnyl

chloride (10.1 ml, 139 mmol) and N,N-dimethylformamide (0.60

ml) were added at 0°C, and the resulting mixture was stirred
for 2 hours at room temperature. The reaction mixture was
concentrated under reduced pressure, ethyl acetate was added
to the resulting residue, and subsequently water and then
saturated aqueous sodium hydrogencarbonate were added thereto
at 0°C. After the organic layer was separated, the organic layer
was washed with saturated brine, dried over anhydrous sodium
sulfate, and filtered, and the filtrate was concentrated under
reduced pressure, to obtain the title compound (4.65 g, 13.3
mmol, 96%) as a pale brown solid.

'H-NMR (400MHz, CDC1;) 8: 2.25(3H, s), 6.45(1H, s8), 6.86-6.93 (1H,
m), 7.14-7.23(1H, m), 7.29(1H, s), 8.80(1H, s}.

MS m/z: 350, 352 (M"+H).

[0252]

Example 33:

2-Bromo-5-[ [ (4-fluorophenyl) thio] (2,3, 6-trifluorophenyl)met
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1H NVR(400MHz, CDC13)8: 2.21(3H, s), 3.47(1H, br s),
5.74(1H, s), 6.73-6.81(1H, nm, 6.90-6.98(2H, m,
7.00-7.10(1H, m, 7.29-7.35(2H, m, 7.93(IH s),
9.12(1H, s). Ms nlz: 408(M +H). [0258] Exanple 35:
5-[[ (4- Fl uorophenyl)thio] (2,3,6-trifluorophenyl) nethyl
]-N,N ,4- trinmethyl pyridine-2-carboxamde \lI F I NN
FFS [0259] To a sol ution of

-[[ (4-fl uorophenyl)thio] (2,3,6-trifluorophenyl)nethyl
h 4 St §¥E§E ee-2-carboxy|ic acid (383 n%,)o. 9%
[o%@ﬂ')i” nmet hyl ene chloride (10 m) , dinmethyl am ne
ydrochloride (85 ng, 1.03 mmol) ,
®ybenzotriazol e (140 ny,
il '), 4- met hyl norpholine (0.227 m, 2.07 mol),
n ngﬁthyl-S-(S-dinethylaninopropyl)carbodiinide
hydr %oride (198 ng, 1.03 nmol) were added at room
tenperature. After stirring for 17 hours at room
[Oiﬁﬂﬁerature,_the_reaction m xture was washed with 0.5
drochloric acid. The organic |ayer was dried over
anh%Q{%y%éﬁﬁyfgﬂs fate and filtered, then the
filtrat'e was concentrated under reduced pressure, and

2-ﬂ%§hojéé%§ﬁ¥%#§éi&hféﬁﬂf&fﬂd@%bﬁﬂgﬁﬁ@fﬁ%kﬁi?f1@5ﬁbthylpyr

silica ge chromat ography. The fraction obtained from
ia &k eltdpny Wit 3 hgasne: it - ot eh 1 Fodnadi @S (70 ml),

concentrat'ed under reduced

4-fluorobenzenethiol (1.41 ml, 13.3 mmol) and then potassium
carbonate (2.02 g, 14.6 mmol)} were added in an argon atmosphere
at 0°C, and the resulting mixture was stirred for 4 hours at
room temperature. Ethyl acetate and water were added to the
reaction mixture at 0°C, the organic layer was separated, and
then the organic layer was washed with saturated brine. The
organic layer was dried over anhydrous sodium sulfate and

filtered, then the filtrate was concentrated under reduced

pressure, and the resulting residue was subjectedto flashsilica
gel chromatography. The fraction obtained froman elutionwith
hexane: ethyl acetate = 19: 1 was concentrated under reducéd
pressure, and the resulting residue was washed with hexane, and

then was collected by filtration, to obtain the title

compound (5.17 g, 11.7 mmol, 88%) as a white solid.
lH-NMR(4OOMHZ,CDC13)5:2.16(3H,S),5.67(1H,S),6.75—6.82(1H;
m), 6.91-6.99(2H, m), 7.01-7.11(1H, mwm), 7.24(1H, s8),

7.33-7.39(2H, m}, 8.88(1H, s).

MS m/z: 442, 444 (M +H).
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pressure to obtain the title conmpound (373 ng, O0.86
mol, 910) as a white solid. 1H NVR(400MHz, CDCl3) S
2.23(3H, s) , 3.12(3H, s) , 3.13(3H, s) , 5.77(1H

s), 6.75-6.83(1H, n), 6.91-6.99(2H, m, 7.02-7.11(1H
n), 7.33-7.39(2H, m, 7.42(1H, s), 9.07(1H, s). M

mz: 435(M +H). [0260] Exanple 36:
5-[[ (4- Fl uor ophenyl ) sul fonyl](2, 3,6-trifluorophenyl)nme
[0%%59 -N, N, 4-trinmet hyl pyridi ne-2- car boxam de
ound A), and

Ao rpphenyl)sul finyl](2,3,6-trifluorophenyl)ne
%——J¥E§kﬁ—fflnEthyIpyr|d|ne 2- car boxam de
5- &Fem@hérﬁzﬁ)lﬂhfblo 2 F3 %Jtﬂﬂugfoﬁd%}l’i)mgﬂ@fﬁ& -1

FF conmpournd A compourid B [ 0262] To a solution of

et@i#*ﬁéi@%ﬁb@ﬁ%ﬂ@]d@l@ 6-trifluorophenyl)methyl
riet hyl pyri di ne-2- car boxam de (370 ng,
o485 mol) in nethylene chloride (10 m),
3-chl or gper benzoic acid (283 ng, 1.07 mml) was added
fyer stirring for 18 hours at room
Ature, the reaction m xture was washed with 1 N
q s 113 sodi um hydroxi de. The organic | ayer was
dried_fver anhydrous sodiumsulfate and filtered,
then Thé filtrate was concentrated

""O'I

[0257]
To a solution of

2-bromo-5-[ [ (4-fluorophenyl) thio] (2,3,6-trifluorophenyl)met
hyl] -4-methylpyridine (2.65 g, 6.00 mmol) in toluene (60 ml),
a hexane solution of n-butyllithium (1.54 M, 4.68ml, 7.20 mmol)
was added in an argon atmosphere at -78°C. The reaction mixture
was stirred for 30 minutes at -40°C, and cooled again to -78°C,
and then carbon dioxide was bubbled therein. After stirring
for 30 minutes at the same temperature, the reaction mixture
was allowed to warm to 0°C, and saturated aqueous ammonium
chloridewas added. The reactionmixture was concentratedunder
reduced pressure, and then chloroform and 1 N hydrochloric acid
were addedtotheresidue. Aftertheorganiclayerwasseparated,
ﬁhe organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced
pressure, and the resulting residue was subjectedto flashsilica
gel chromatography. The fraction obtained froman elutionwith
methylene chloride: methanol = 10: 1 was concentrated under

reduced pressure, and the resulting residue was washed with a
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under reduced pressure, and the resulting residue was
subjected to flash silica gel chromatography. The
fraction obtained from an elution with hexane: ethyl
acetate = 1: 1 was concentrated wunder reduced
pressure, and the resulting residue was washed wth a
m xed sol vent of ethanol and diethyl ether, and was
col | ected by fiItration to obtain the title conpound

mlfﬁél%&ﬁv 2 06%' tﬁﬁgﬁ)rﬁfh%ﬁgﬂe, %%!hgs E@iﬁected

rac ron1an elution wt

by %tlrlyéraan&%?t %ﬂtaln t\%stﬁeﬂéeé&ﬁfé&% (4RYERq I %du}cleﬁtmol

pressure, e resulting residue was washed wth
4093X§g §0&H§gé ok1eghanol and diethyl ether, and was
| ected by filtration, to obtain the title conpound
HENMHSWOOM@Z CIBSLnrol 2 . al%ﬁﬂaSSh mhni%(é@lﬂufSQOHEOUﬁle
A 1H—NNR g4OON+E CIK&S% 2.13 (3H, s) H
6. 73 -5 8L3fH, sym) , @(§H98§?H 682- 679%?1’1Lr1 m)

7 %94'8 :{FH% S‘Fﬁ R?AT%&? 3 1%&%@ ?[43(12H14(r?é

MS 1r§;eg 1336w 136,  Anal | Cal cd for C22HL8F4N2CBS: C,
.65;H 3.89;F, 16.29;N, 6.01;5, 6.87.Found: C,
63P3; H 3.91:F, 16.54;N, 6.0L;S, 7.04. N5 nifz:
467(M +H). Conpound B 1H NVR(400MHz, CDC13) 8: 1. 88( 0. 9H,
s), ZeR8kZ1dHs), 3. 10(0. 9H, s), 3.13(0.9H, s),
3.14(2. IH s). 3.15(2.1H, s), 5.41(0.3H, s),
5- B[ 4 BL Ik opdenyl gk Ho BOE 03 76k t 7 £ 1 609dphe Bl Pndthy) ;N, N
7.02-7.23(3H, M, 7.36(0.3H, ), 7.42-7.47(0.6H ),
, 4 7o BilfOc T pys)dide 55- FaBdédawiien), 9.00(0.3H, s),

9.12(0.9H, s). 114 IR(ATRcm 1: 1637, 1589, 1491,
3 , 1066. Anal. Calcd for C22H18F4N202S: C,
F 2P, 'a. 03;F, 16.87; N,
! S@
F

[0259]

To a solution of
5-[[(4-fluorophenyl) thio] (2,3, 6-trifluorophenyl)methyl] -4-m
ethylpyridine-2-carboxylicacid (383mg, 0.94mmol) inmethylene
chloride (10ml), dimethylamine hydrochloride (85mg, 1.03mmol) ,
1-hydroxybenzotriazole (140mg, 1.03 mmol), 4-methylmorpholine
(0.227 ml, 2.07 mmol), and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(198 mg, 1.03 mmol) were added at room temperature. After
stirring for 17 hours at room temperature, the reaction mixture
wasg washed with 0.5 N hydrochloric acid. The organic layer was
dried over anhydrous sodium sulfate and filtered, then the

filtrate was concentrated under reduced pressure, and the
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.22;5, 7.12.Found: C, 58.51;H, 3.98;F, 16.84; N, 6.15;

7.22. M5 mz: 451(M +H). [0263] Exanple 37:

[ (4- Fl uorophenyl)thio](2,3,6-trifluorophenyl)nethyl
-m ethylpyrldlne 2-carboxam de [0264] | F N NHz
S F [0265] To a solution of

[ (4-fluorophenyl)thio](2,3,6-trifluorophenyl) nethyl
m hylpyr|d|ne 2-carboxylic acid (407 ng, 1.00

]- 4
re%nik%ggb£géf Fe s B nPegtgé L8 %&QEH'QE&E¥Lf8éfan]de

ch &%%?%or lo-slr'ﬁ'l elt %ﬂf&y%ﬂégg{é@%@w'émtlon with

heQ% dr@&%@f”&@éfé@§0191(293w£§ céné@nﬂ?@téd AAHRRI YBHuced
oride ~ (107 ny, mol ), and

pré\és%sfylt@ b%@ﬁ'iﬁpf{hém.i@lé QAEPOUHG (4780ngME) 96 WA, 91%)
ded in an argon atnosphere at roomtenperature.
asAﬁtﬁﬁlﬁélgélﬁ@ for 16 hours at roomtenperature, ethyl
acetate was added to the reaction m xture, and the

" H MR 40 M7 cDGHe) g -RadREd i ¢ B G2 BHY BYdrodd GHcs) .

5. @%bﬂﬂm@ﬁl P8 re Y e ?Leﬁd?%ﬂm oy e §2as1 .

c,_fajwtry%gpz#ndrﬁf r@d&@ﬂ{prg)ssug,e . _F__lls
resu as sili

ting residue Was subjected to ca ge

MS V%\F{%M@g(@pm), _The fraction obtained froman elution

[0260]

-[
-4
F

U'ITI‘—‘O'I_U)(D

—

Example 36:

5-[[{(4-Fluorophenyl)sulfonyll (2,3,6-trifluorophenyl)methyl]

-N,N,4-trimethylpyridine-2-carboxamide (compound A}, and

5-[[(4-fluorophenyl)sulfinyl] (2,3, 6-trifluorophenyl) methyl]

-N,N,4-trimethylpyridine-2-carboxamide {(compound B)

[0261]

compound A compound B
[0262]
To a solution of
5-[[(4-fluorophenyl)thio] (2,3,6-trifluorcphenyl)methyl] -N,N
,4-trimethylpyridine-2-carboxamide (370 mg, 0.85 mmol) in
methylene chloride (10 ml), 3-chloroperbenzoic acid (283 mg,
1.07 mmol) was added at 0°C. After stirring for 18 hours at

roomtemperature, the reactionmixture waswashedwith 1l Naqueous
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hexane: ethyl acetate = 2: 1 was concentrated under
reduced pressure to obtain the title conpound (392
ng, 0.96 nmol, 96% as a white solid. 1H NVR(400MHz,
CDC13)6: 2.25(3H, s), 5.55(1H, br s), 5.78(IH s),
6.75-6.83(IH, m, 6.92-6.99(2H, m, 7.02-7.12(1H, m,
7.32-7.38(2H, m, 7.84(1H, br s), 7.96(IH s),

9. 08(1H, s) MS mz: 407( M++H) . [0266] Exanpl e 38:

sodib hYalHOERn " UL S DY dLlfosd vl BIEG EHOG ORPEIM) fFous

oxan1d

e TN e AR IS o
undeﬁr%u@&@#r@géﬂé" eaﬁd%@?é@ﬂlé@nﬁ%%e Qa%GSﬁEﬂDé&ted

In methyle chl'oride (10 m), | or oper benzoi c

to ACL6h (s394 dige D c@ﬁ*dfﬂgﬂdgra\@ﬁﬁr adged @ita @G orblb@ained from

stirring for 13 days at roomtenperature, the
an egatioanwitktkiéLaas awsfechadtidte Niaqueoas sattemtrated
hydroxi de. The organic |ayer was dried over anhydrous
undeadireduseld atresande,f ehtletbd, rébehtihg febidaeewamsvashed
concentrated under reduced pressure, and the

withesulttiveg! mesiviud wis edubsinad: ethd olimtdpar ather 11@nd was
th|n Iag@; chronatograghy (devel oped wi th hexane:
fddtration, to obtain the title compound A (110
mg, 0.24mmol, 28%) asawhite solid. Next, the fractionobtained
fromanelutionwithhexane: ethyl acetate =1: 4 was concentrated
under reduced pressure, and the resulting residue was washed
with a mixed solvent of ethanol and diethyl ether, and was
collected by filtration, to obtain the title compound B (157
mg, 0.35 mmol, 41%) as a white solid.
Compound A
1H-NMR (400MHz, CDC1,)6: 2.13(3H, s), 3.13(3H, s), 3.15(3H, s},
5.90(1H, s), 6.82-6.90(1H, m), 7.13-7.24(3H, m}, 7.47(1H, s8),
7.75-7.82(2H, m), 9.40(1H, s).
IR(ATR)cm *: 1631, 1587, 1491, 1406, 1329, 1234, 1146.
2nal. Calecd for C;,H1gF4N,038: ¢, 56.65;H, 3.8%;F, 16.29;N,
6.01;5, .87 .Found: C, 56.63;H, 3.91;F, 16.54;N, 6.01;5, 7.04.
MS m/z: 467 (M"+H) .
Compound B
'H-NMR (400MHz, CDC15)8: 1.88(0.9H, s), 2.36(2.1H, s), 3.10(0.9H,
s), 3.13(0.9H, s), 3.14(2.1H, s}, 3.15(2.1H, s), 5.41(0.3H, s},
5.44(0.7H, s8), 6.72-6.80(0.7H, m), 6.91-6.98(0.3H, m},
7.02-7.23(3H, m), 7.36(0.3H, s), 7.42-7.47(0.6H, m}, 7.51(0.7H,

s), 7.55-7.61(1.4H, m), 9.00(0.3H, s), 92.12(0.7H, s}.
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= 1: 2, eluted wth nmethyl ene chloride: nethanol = 4:
1) . The obtained fraction was concentrated under
reduced pressure, and the resulting residue was
washed with a m xed solvent of ethanol and di et hyl
ether, and was collected by filtration, to obtain the
title conpound (78 ng, 0.18 mmol, 19% as a white
solid. 1H NVR(400MHz, CDC13)5: 2.36(3H, s), 5.46(1H,
IR{%&TR)%@OHHGM 989 6. 17406, 824d41 19s6,7 Ddsg. 16(3H,
,7.52-7.59(2H," m," 7.85(1H br s), 8. 05(1H, s),
Ana9l 12(¢a]JH:dsﬁorlcE§(Airﬁ)m2b2 BA4S, BP0 ;HH8D,016587,16.87;N,
1495, 1412, 1342, 1230, 1043. Anal. Calcd for
6. 2(22{6—111}?4&2@"98?1% Ch&88FIHH,33348FF, 116 gt N, 6616355, 7-22.
9. Foung@ C,. 56.66;H 3.38;F, 18.12;N, 6.63;5, 7.65.
K 51 ASUPE+H) . [0269] Exanpl e 39:

5- [ (4-Fl uorophenyl)sul fonyl](2,3,6-trifluorophenyl)ne
(03434 | - 4- met hyl pyri di ne- 2-car boxami de [0270] 0 gl F

FI li FOB OF [0271] To a solution of
nyl)sulfinyl](2,3,6-trifluorophenyl)me

7

eth’yfﬂzholf@mé Ee%%&%pdé 66 ny, 0.25

[0264]

[0265]
To a solution of

- [[(4-fluorcphenyl) thio]l (2,3, 6-trifluorophenyl)methyl] -4-m
ethylpyridine-2-carboxylic acid (407 mg, 1.00 mmol) obtained
in Example 34 in N,N-dimethylformamide (10 ml),
(benzotriazol-1-yloxy) tripyrrolidinophosphonium
hexafluorophosphate (781 mg, 1.50 mmol),
1-hydroxybenzotriazole (203 mg, 1.50 mmol), ammonium chloride
(107 mg, 2.00mmol), andN-ethyldiisopropylamine (0.697ml, 4.00
mmol) were added in an argon atmosphere at room temperature.
After stirring for 16 hours at room temperature, ethyl acetate
was added to the reaction mixture, and the resulting mixture
was washed with 0.5 N hydrochloric acid. The organic layer was
dried over anhydrous sodium sulfate and filtered, then the

filtrate was concentrated under reduced pressure, and the
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117 mmol ) was added at OC. After stirring for 5 days
at room tenperature, the reaction m xture was washed
with 1 N aqueous sodium hydroxi de. The organic | ayer
was dried over anhydrous sodiumsulfate and filtered,
then the filtrate was concentrated under reduced
pressure, and the obtained residue was subjected to
preparative thin-layer chromatography (developed with

redfl S Pl f S e fo SRl L L R 0 s

B A R
hefﬁﬂ@nqetﬁﬁﬁ sdiethyl ether; fod M@ﬁcéﬁtf&@é&dun§¥r reduced
filtration, to obtain the title conmpound (67 ng, 0.15
pré@®hre 651 8btas nac Mbi 4 1 Eoldcth politd\VROA0Rd/HZ . LD 96%)

2.14(3H, s) , 5.59(1H, br s) 5.90(1H, s),
asﬁé&ﬂaﬁté?%dﬂdn) 7.14-7.25(3H, ), 7.73-7.79(2H, 1),

7. 8751H br s), 7. 98(1H s), 9.43(1H, aﬁ IR(ATR)cml
H@@@% 4 GOz, 1358? 23438, 2u1S-92 Px3g) . 3144 (1

) 54 7358%5533%3 e £ PO R an W,
7.8 PR d>18; 2B ’7154@17}{'\'1015 §7 Sy.de 8%, M, “"!azes 1H, 8).
439(M++H) . " [0272] " Exanpl e 40:

MS Zn Bt ormﬁ(nﬂ*(a{ﬁ d| fluor ophenyl ) [ (4- met hoxyphenyl )t hi 0]
methy 1]-4-nmethyl]2yridine [0273] F NBr F 118
[0266]

Example 38:

5-[[(4-Fluorophenyl)sulfinyl] (2,3, 6-triflucrophenyl)methyl]

-4-methylpyridine-2-carboxamide

[0267]

o

S
F =N
F_.S
0

L

[0268]

To a solution of
5-[[ (4-fluorophenyl) thiol (2,3, 6-trifluorophenyl)methyl] -4-
ethylpyridine-2-carboxamide (389 mg, 0.96 mmol) in methylene
chloride (10 ml), 3-chloroperbenzoic acid (254 mg, 0.96 mmol)
wasg added at 0°C. Afterstirring for 13 days at room temperature,
thereactionmixture was washedwith 1 Nagueous scdiumhydroxide.
The organic layer was dried over anhydrous sodium sulfate and
filtered, then the filtrate was concentrated under reduced

pressure, and the resulting residue was subjected topreparative
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[0274] To a sol ution of
2-brono-5-[chl oro(2, 5-di fl uorophenyl)nethyl]-4-nmethylp
yridi ne (1.00 g, 3.01 mmol) obtained in Reference
Exanple 2 in N, N-dinethyl formam de (15
m ), 4- met hoxybenzenethiol (0.381 m, 3. Ol nmol) and
t hen potassium carbonate (457 ng, 3.31 mmol) were
added in an argon atnosphere at 0C, and the resulting
m xture Lrr r e t

en i e ol BPudt bkeny Jasld Rt n BORRE ST R R Beace

- 1M xtur @édt £ 2R L3N eEﬁ?o?&&@@iﬁe%ﬁX%é%\r’:@%: 1). The

separ at ed, e organi‘c Tayer was washe

ob%%ﬁ%@%‘?cgc@riioﬂewag herRIGAN & dPYBHe Yt dlid Ll pP¥@ure, and
anhydrous sodiumsulfate and filtered, then the

thd rbkhatenyase £ONGe RbkalashedRden & edwedds PIesstioE, etihanol
t he obtai ned resi due was subjected to flash silica

andelicamatographyd whe dokoidtosd diyt diidedatiom, ap cbtain
elution with hexane: ethyl acetate = 20: 1 was

thes anicelnd reangebundhders meduced Spmesdur @960 ebt ai whihe solid.

o SRR LI B oo 5 Tl 2208 ooGhigs o

3H, 5. 1H, 77(2H d, J=8..5Hz) .
s) 'ga. 5'9?%268%?#?%( w7, %z%‘,ﬁs 6,’7@.529?%, "ﬁ‘dé,a R =
7.875@-17-1:?’18(31)% o5 Bt 3(dH $)ro Mumgy. 436, 438(M +H).
[0273] Exanple 41: 5-T(2
TR G f driOr O syl 3R(08, masisexy piey| Lehbo] Ayl 13421230,

hyl pyri di ne- 2- car bal dehyde [0276] 119 F F / iN
1043.

Anal. Caled for C,¢H1.F4N>0,8: C, 56.87;H, 3.34;F, 17.99;N,
6.63;8, 7.59.Found: C, 56.66;H, 3.38;F, 18.12;N, 6.63;S, 7.65.
MS m/z: 423 (M +H).

[0269]

Example 39:

5-[[(4-Fluorophenyl) sulfonyl] (2,3, 6-trifluorophenyl)methyl]

-4-methylpyridine-2-carboxamide

[02701]

[0271]

To a solution of
5-[[(4-fluorophenyl}sulfinyl] (2,3, 6-trifluorophenyl)methyl]
-4-methylpyridine-2-carboxamide (106 mg, 0.25 mmol) in

methylene chloride (5ml), 3-chloroperbenzoic acid (66 mg, 0.25
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S a [0277] To a solution of

2-brono-5-[ (2, 5-di fl uorophenyl)[ (4-nmet hoxyphenyl )t hi o]
methy 1]-4-nmethyl pyridine (1.08 g, 2.48 mmol) in
toluene (30 m), a hexane solution of n-butyllithium
(1.54 M 1.77 M, 2.72 mol) was added in an argon

at nosphere at -78C. The reaction mxture was stirred
for 30 m nutes at -40C, and then cooled again to

mmol %d(li\%#g{ n@&@yl ‘EE@Q”‘SQEIQQ gyﬁ%o@lt‘) éa lr)aom

réto. er Stlrr|n e reacti
te@&é’%@ré Ot e I}%lér& é)\i‘fi ?&tu\f@swég dﬁ&’sl’i@& rﬁﬂh a_t Nt B§ueous
me el’rper ature, e mxture was lowed to warm

sod Puh GRAASIRES at %%- oEGhyh car @feﬂé’@%ﬂ@@eéve@ahﬂ drous
reacti‘on mxture, and the resulting m xture was washed

sodM i seatruratl &6 BhinercB) et peganeCt | ayestvamdebrdenveated
anhydrous sodiumsulfate and filtered, then the

undét tHedh e atopreepaest rai@d heuodea inedusesd gue ssuy subaadted
t he obtained residue was subjected to flash silica

to getemdranbtegriaphylaifde ¢haotaorgoaphy nédete bopednwith
elution with hexane: ethyl acetate = 10: 1 was

hexame ergtlhatledcaader =r 2duted prtess widh mesbyaenet ploride:
title conpound &597 ng, 1.55 mml, 630) as a yell ow

meghagokabst dice. The NNRLUTDMEE 2CEDOT B cogcseelt(r@medsynder

3.76 (3H, s) , 5.77 (1H, s% 6 77(2H, d, W)t
re@iezd @IFERIHNE, n)and7t§9(§@r=‘ua inggregLyue WF%Q""‘?WH ha

’%%(%ﬂl-ﬁ% 1HP(§27§}1&1T?§( (gncﬁéetl}ﬁgl Q?é:( a%&gl w¥B L% ected

by %@3 Or CI)’P h %g%%{:g:ﬁn lﬁé‘ %’i%&'%e%@é%&o f‘é’ + ]rJBE t '63/ |1]5 r%mol
61%) as a white solid.

1H-NMR (400MHz, CDC1l;)8: 2.14(3H, s}, 5.59(1H, br s), 5.90(1H
s), 6.82-6.90{(1H, m), 7.14-7.25(3H, m), 7.73-7.79(2H, m),
7.87(1H, bx s), 7.98(1H, s), 9.43(1lH, s).

IR(ATR)em ' : 3396, 3167, 1687, 1587, 1496, 1419, 1296, 1234,
1144, 1078, 845, 816.

Anal. Calcd for CygH14F4N;03S8: C, 54.79;H, 3.22;F, 17.33;N,
6£.39;8, 7.31.Found: C, 54.54;H, 3.26;F, 17.17;N, 6.37;8, 7.39.
MS m/z: 439 (M"+H).

[0272]

Example 40:

'2-Bromo-5-[{2,5-diflucrophenyl) [ {(4-methoxyphenyl) thio] methy

1] -4-methylpyridine

[0273]

F.\Br

l 2N
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| pyridi ne-2-carboxylic acid [0279] O F\ I FNOH
Ccg O\ [0280] 31% aqueous hydrogen peroxide (1.50
m) was added to a solution of
5-[(2,5-difluorophenyl)[ (4-nmet hoxyphenyl)thio] nethyl]-
4-met  hyl pyri di ne- 2- car bal dehyde (595 ng, 1.54 mol)
in formc acid (15 m) , and the resulting m xture
was stirred for 3 hours at roomtenperature. \Water

[O%?%£added to the reaction mxture, and the solid thus

i pitated was collected by filtration, and was

mashfg &Aéglgtgé?hbgydrochlorlc aci d. The obt ai ned

was di ssolved in nethylene chloride, and the

2- EP M&IQD[MH§O¥@%§eg dffiﬂo@oﬂhéh?!ﬁﬁ@ﬁﬂ&@]L@ A6tHylpyridi
Subsequently, the organic |ayer “was dried over .

neafhydpoys 506 upsyl f gbeadnddf iht Reedrensd thempléhe in
iltrate was concentrated under reduced pressure. The

N,megyhétnglf@ﬁmﬁM£d@a35wmshed -wiet hoaybiexednatahieit (®f381 ml,
et hanol and hexane, and was collected by filtration

3. 0D mietladi and dein pbeassdapawbodiA (957 MHD33 nddlmmEdyyere
as a white solid. 1H NVR(400MHz, CDC13)8: 2.25(3H, s),

ad@e@7(18HNn sygob. @B(Aspheye alp Ogg 2ahd -hey fgsgtmz:)lng mixture
6.93-6.99(1H, m, 7.01-7.08(IH m, 7.59(2H,

wag =8t BFrgd foBOLY IBIHEH AtLOoN dempgTraiurey, 15(:11541 agptate
121 np: 194-195C.

and water were added to the reaction mixture at 0°C, and after

the organic layer was separated, the organic layer was washed

withsaturatedbrine. Theorganiclayerwasdriedover anhydrous

sodium sulfate and filtered, then the filtrate was concentrated

under reduced pressure, and the obtained residue was subjected

to flash silica gel chromatography. The fraction obtained from

an elution with hexane: ethyl acetate = 20: 1 was concentrated

under reduced pressure to obtain the title compound (1.08 g,

2.48 mmol, 82%) as a white solid.

1H-NMR (400MHz, CDCl,) &: 2.26 (3H, s8), 3.77(3H, s8), 5.66(1H, 8),
6.77(24, 4, J=8.5Hz), 6.89-6.98(2H, m), 7.25(1H, s), 7.29(2H,
d, J=8.5Hz), 7.31-7.38(1H, m}, 8.43(1H, s).

MS m/z: 436, 438(M +H).

[0273]

Example 41:

5-[(2,5-Difluorophenyl) [ {4-methoxyphenyl) thiolmethyl] -4-met

hylpyridine-2-carbaldehyde

[0276]
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MS nlz: 434(M +H). [0281] Exanple 43:
%(Z,S-D'fluorophenyl)[(4-nethoxypheny|)sulfonyl]neth
-N
2- hydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxani de
E 2~ HF\ 1 p1J ,0H 0Oi G [0283] To a

t
[(2

5
yl
(
[0
SO i on of
5 , 5-di fl uorophenyl ) [ (4- met hoxyphenyl ) sul fonyl ] meth
F ¥ t hyl pyri di ne-2-carboxylic acid (108 ng, 0.25
: LY _nn  nethylene chloride (3m), 2-am noet hanol (0.
017 nd, 0.28 mmol) , 1-hydroxybenzotriazole (37 ny,
0. 28 L), 4-methyl norpholine (0.030 m, 0.28 mmmol),
and 1- ePhyI 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl oride (53ng, 0.28mmvl) were added at room
[02ERberature. After stirring for 17 hours at room

tenperature, the reaction m xture was washed wth
wat et eﬁmﬁ?%ﬁﬁﬁ%ﬁtﬂgsaturated brine. The organic | ayer

R el ) P S LR AL LSl L1 Sfhnecry
11 P15 %&Eﬁg}gpﬁdi{@ ptaaa eq a%sme;@hwﬁ% t%nmeerfé edd a1y, a

a ge rona graphy e fraction
he;%&@'srb%tf (B2 Sht dwmm@m hexaney, ei hyh racebate miol)
1 was concentrated under reduced pressure, and the
wad %%'éi'e@ N9 arf £5LEH S LRSS drwitdrca nTHed <3eitient mokture

et hanol and diethyl 122
was stirred for 30 minutes at -40°C, and then cocled again to

8
u
(

-78°C, and N, N-dimethylformamide (0.221ml, 2.72mmol)} was added
thereto. After stirring the reactionmixture for 2 hours, water
was added thereto at the same temperature, and the mixture was
allowed to warm to room temperature.‘ Ethyl acetate was added
to the reaction mixture, and the resulting mixture was washed
withsaturatedbrine. Theorganic layerwasdriedover anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the ocbtained residue was subjected
to flash silica gel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 10: 1 was concentrated
under reduced pressure to obtain the title compound (597 mg,

1.55 mmol, 63%) as a yellow oily substance.

‘*H-NMR{(400MHz, CDC1l5;) &§: 2.36(3H, s), 3.76(3H, s), 5.77(1H, s),
6.77{2H, 4, J=8.8Hz), 6.93-6.98(2H, m), 7.29(2H, d, J=8.8Hz),
7.42-7.47(1H, m), 7.71(1H, s), 8.82(1H, s), 10.02(1H, s).

MS m/z: 386 (M"+H) .

[0278]
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ether, and then was collected by filtration, to obtain
the title conmpound (96 ngy, 0.20 mmol, 810) as a white
solid. 1H NVR(400MHz, CDC13) S: 2.15(3H, s), 2.56(1H
br s), 3.62-3.68 (2H, n) , 3.82-3.88(2H, n) ,

3.86(3H, s) , 5.93(1H, s), 6.90(2H, d, J=8.8Hz),
6.92-7.07(2H, m, 7.57(2H, d, J=8.8Hz), 7.82-7. 88
(1H, m , 7. 93 (1H, s) , 8.40 (1H, br t, J=5.6Hz) ,

9. g}{ 5 1@, % ; é_% QTR) cm1: 3456, 3367, 1653, 1591,
1535; ; ; ; 1147, np 134 135C. Ana
. . 5 ) 7 9 . 3 b q [

1py%lc@lge9azﬁ@fggx W (Jt) | [0284] Ref erence Exanpl &
‘S—Orert‘hw—?tﬁy—f‘l—uvr‘o-—ﬂ,- et hoxypheny! )

[Oghgplocarbonate [0285] S F Owe [0286]
3- Fl uor g- 4- met hoxyaniline (5.0 g, 35.4 mmvl) was
gin methanol (35 m), and 1 N hydrochloric
' 06 m ) was added thereto at -5C Subsequently,
aogolytion of sodium nitrite (2.9 g, 42.5 mol) in
wa e 20 M) was added dropwise to the m xture,
whi ch”wds then stirred for 30 minutes at the sane
tenperature. The resulting reaction solution was added
[02#Ypwi se to a solution of O ethyl potassium
dlthlqcarbonat

1% agueous hgfsdrogenzgerox:Lde (1.50 ml) was added to a
solution of
5-[(2,5-difluorophenyl) [ {4-methoxyphenyl) thic]methyl] -4-met
hylpyridine-2-carbaldehyde (595 mg, 1.54 mmol) in formic acid
(15 ml), and the resulting mixture was stirred for 3 hours at
room temperature. Water was added to the reaction mixture, and
the solid thus precipitated was collected by filtration, and
was washed with 0.01 N hydrochloric acid. The obtained solid
was dissolved in methylene chloride, and the solution was washed
with 0.1 N hydrochloric acid. Subsequently, the organic layer
was dried over anhydrous sodium sulfate and filtered, and then
the filtrate was concentrated under reduced pressure. The
resulting residue was washed with a mixed solvent of ethanol
and hexane, and was collected by filtration to obtain the title

compound (404 mg, 0.93 mmol, 60%) as a white solid.

1H-NMR (400MHz, CDC15)8: 2.25(3H, 8), 3.87(3H, s}, 5.95(1H, s),
6.91(2H, d, J=8.8Hz), 6.93-6.99(1H, rﬁ), 7.01-7.08(1H, m),
7.59(2H, 4, J=8.8Hz), 7.80-7.86(1H, m), 7.98(1H, s}, 9.18(1H,

s) .
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g, 53.1 mmol) in water (100 m ) at 65C. The reaction
m xture was heated to 90C, stirred for 30 m nutes,
and then cooled to roomtenperature. Water was added
thereto, and the m xture was extracted two tinmes with
ethyl acetate. The conbi ned organic |ayer was washed
sequentially with water (2 tines), saturated aqueous
sodi um hydr ogencar bonate, and saturated brine. The
mpOr g8l gotayer was dried over anhydrous sodiumsulfate
and filtered, and then the filtrate was concentrated
Mg URger 4§gp@egH%pressure. The resulting residue was
subjected to flash silica gel columm chronatography.
[odbe) fraction obtained froman elution with hexane :
ethyl acetate = 99: 1 was concentrated under reduced
presextitpl® obiain the title conmpound(3.0 g, 12.2
nmmol, 34% as a yellow oily substance. 1H NVR(400MHz,
5- CDC13) DEF 1ioB8pieBYV BH(4 rnet BoggpBehys) sulfonyllmethyl] -N
4.60-4.63(2H, m, 6.98-7.00(1H, m, 7.23-7.25(2H, m).
- (2 olagdtoExampy k) 44-methylpyridine-2-carboxamide
2- Brono-5-[ (2, 5-di fl uorophenyl)[(3-fl uoro-4-net hoxyphe
[02§2)t hio]methyl]-4-nmethyl pyridine [0288] F Br F S
F [0289] To a solution of O ethyl
u ’bfi{nethoxyphenyl) di t hi ocarbonate (1.23g,
5 ) inethanol (15m ), | Naqueous sodium
hﬁ?}gzige (15 m) was added, and the resulting m xture
o8tirred for 2 hours at 50C. The reaction
m xture was cool ed

[0283]

To a solution of
5-[{2,5-difluorophenyl) [ {4 -methoxyphenyl) sulfonyl] methyl] -4
-methylpyridine-2-carboxylic acid (108 mg, 0.25 mmol) in
methylenechloride(31n1),2—aminoethanol(0.017nﬂq 0.28 mmecl),
l-hydroxybenzotriazole (37 mg, 0.28 mmol); 4-methylmorpholine
{0.030 ml, 0.28 mmol), and
1-ethyl-3-(3-dimethylaminopropyl)}carbodiimide hydrochloride
(53mg, 0.28mmol) were addedat roomtemperature. Afterstirring
for 17 hours at room temperature, the reactionmixture was washed
with water and then with saturated brine. The organic layer
was dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewas subjectedtoflashsilicagel chromatography.
The fraction cbtained from an elution with hexane: ethyl acetate
=1: 4 was concentrated under reduced pressure, and the resulting

residue was washed with a mixed solvent of ethancl and diethyl
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to roomtenperature, and was washed wi th nethyl ene
chloride. Subsequently, the aqueous |ayer was
acidified with 1 N hydrochloric acid, and extracted
with nmethyl ene chloride. The organic |ayer was dried
over anhydrous sodiumsulfate and filtered, and then
the filtrate was concentrated under reduced pressure.
To a solution of the resulting residue and

R R o S e o R e
coﬁ??&% t555|u%10ar%%2%¥81 %% Prgggédg%igénﬁglidmas

1 g -aghae da 0 oMBEz N tCmeeN) atarospheee(amndst)he pesdl{ltng br =),
m xture was stirred for 19 hours at roon1tenperature
3. B2 hyl 68 h2idt atle 3nB2wadt-88 (R&hemadded8 € 63H hesr e&otdi3ddH, s)

m xt ure_at_ 0C he organic_| ayer ma ted, _anpd
6. 3hEM L 1k df&aﬁﬁ@ Ia?e?gm5507dﬁ hed S%nggﬁﬁ %ted 8 smz)
ine of gani r u
7. Sl vne S0 B e (TR e AL RES T a2 1o
S)_concentrated under reduced pressure, and the obtained
residue was subjected to flash silica ge
IR (TR @®h 0gr adse, Tesfr datdgn 156kt ailsed ,f Ae®3anl8bati dA65,
w th hexane: ethyl acetate = 10: 1 was concentrated
114/hder reduced pressure to obtain the title conpound

(1,85 4,07 mmol, 81% as a green oily substance.
mp g i DOMHz 00013) 6: 2.29(3H, s), 3.85(3H s),

8(41l
s 8430 B L e B oo B o, o oo,
6. 73 [Kudd D ¢) uoy ophenyl 2 [£8; Fl ug)rmsmneshaxypheeyn}»t hi o
]meth yl]-4-nmethyl pyridine-2-carbal dehyde 125 [0291]
Ms v/ 4: a7 MQH) .
[0284]

Reference Example 5: O-ethyl

S- (3-fluoro-4-methoxyphenyl) dithiocarbonate

[0285]
)

Mo~

0

F
OMe

[028¢6]

3-Fluoro-4-methoxyaniline (5.0 g, 35.4 mmol) was
dissolved in methanol (35 ml), and 1 N hydrochloric acid (106
ml) was added theretoat -5°C. Subsequently, asolutionof sodium
nitrite (2.9 g, 42.5 mmol) in water (20 ml) was added dropwise
to the mixture, which was then stirred for 30 minutes at the
same temperature. The resulting reaction solution was added

dropwise toa solution of O-ethyl potassiumdithiocarbonate (8.5
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S'aF O [0292] To a solution of

2-brono-5-[(2,5-di flucrophenyl)[(3-fl uoro-4-nethoxyphe
nyl)t hio]nethyl]-4-nmethyl pyridine (1.85g, 4.07mmuol)
in toluene (40 m) , a hexane solution of
n-butyllithium(1.54 M 3.17 m, 4.89 mmol) was added
in an argon atnosphere at -78C. The reaction mxture
was stirred for 30 mnutes at -40C, and then was

o (O It R d (20 (AR N ) PAHLLIR B e
wagfﬂ)@a%%f t%dgg%%dt tﬁt%c{ §aGt hgn M ffh %égreaﬂ@sc@ri eweded to

warm to was a at the sane

roérﬁ ‘?rlliagé LA SrreEt hwgtéﬁ%fé e aWRS @edeg:- 4o atﬂaetﬁgfi’{&tﬁ&&e was

e organi ¢ layer was separated, and t

ex@f@@@é& t!vﬁﬁ/ &1 madAG i WRSAEHy W 4 be Sat &I atTek I@"o'rnlﬂ)@_ne_ﬁh@rga.nlc
organic layer was dried over anhydrous sodiumsulfate

lapdd Wdd tecedd Bhaluehbealiiitwatk wawesr coneeniesat edaturated
under reduced pre s sure, and the obtained residue

aqi@su s ubpetie dhydrbyastasbbnene gebndhsamatragedphyindhe The
fraction obtained froman elution with hexane: ethyl

orgartat Baye 2wad dmbed conernanhyeddoundepdiedugedfate and
pressure to obtain the title compound (1.20 g, 2.97

fihweted 7393 sbean Skt IFdWtaiate yasﬁwtrﬂmr@mwﬂuced
CDC13) 8: 2.40 (3H, s) , 3.85 (3H s) ,

DTS T, séftlﬁreﬁr)lltengzprqsJeﬁle%wawub?e%e? E%(féﬁsfhflllca

gejgjgglg@gz rq@%?g%%ﬁ h% ﬁrzazztl(on Oeré.l ed Er(om ‘an

e 157t o S A £ gﬁﬁgﬁ'ﬁg%;t%c“ De0r BRI dl LA hnate

reduced pressure to obtain the title compound(3.0 g, 12.2 mmol,
34%) as a yellow oily substance.

1H-NMR (400MHz, CDCl;) &8: 1.33-1.37(3H, m), 3.93(3H, s),
4.60-4.63(2H, m), 6.98-7.00(1H, m), 7.23-7.25(2H, m).
[0287]

Example 44:

2-Bromo-5-[(2,5-difluorophenyl) [(3-fluoro-4-methoxyphenyl) t

hiolmethyl] -4-methylpyridine

[0288]
Br

[0289]
To a solution of O-ethyl S-(3-fluoro-4-methoxyphenyl)
dithiocarbonate (1.23¢g, 5.00mmol) inethanol (15ml), 1 Naqueous

sodium hydroxide (15 ml) was added, and the resulting mixture
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[0294] / FOHF ~I IAN Ces -Cco" / O 02 951 31%
aqueous hydrogen peroxide (3 m) was added to a
solution of

5-[(2, 5-di fl uorophenyl)[ (3-fl uoro-4-nethoxyphenyl)thio-
]meth yl]-4-nmethyl pyridine-2-carbal dehyde (1.20 g,
2.97 mol) in formc acid (30 mM) , and the resulting
m xture was stirred for 2 hours at roomtenperature.

WAt er ti ] X1. .

S BB 05 W22 R r P PP LU cootea
aj_qg: i ) ‘@éld Lorig j T ;
toresui ti ng sfcl)g[t%‘g[é\ziagnéil\lsso \F}% @llegir %F ;‘"gﬁlelygﬁlngr Fﬁé,orlde'

ol Lo 1 o [
oSBT pRgtesy ostpge vad Sesateludastions

hy @PbYiET OHSc sedidmasdldate Al whithtes sy land dtheirildee  The
filtrate was concentrated under reduced pressure. The

ord@slUt t1hgeF eshdutr s washeshydhoas nsxe@tlumobuefsteodnd
et hanol and hexane, and was collected by filtration to
fibhdeed, andethehl she dipdwade 825 agncant8& medundgrdyedaced
a white solid. 1H NVR(400MHz, CDCL3 )S: 2.31 (3H, s)
presuss. (34 as)solBign (CfH thy) yeswlioing reydie @nd
7.37-7.45(2H, m) , 7.72-7.78(1H, , 8.02(1H, s) .
2-lgrong 15 (@) lowp (2 19631 Bieoraphempl hpot hybbt druefhylpyridi
[0296] Exampl e 47: , , ,
ne (1.66 g, 5.00 mmol) obtained in Reference Example 2 in
N,N-dimethylformamide (25ml), potassiumcarbonate (760mg, 5.50
. mmol) was added in a nitrogen atmosphere, and the resulting
mixture was stirred for 19 hours at room temperature. Ethyl
acetate and water were added to the reaction mixture at 0°C,
the organic layer was separated, and then the organic layer was
washed with saturated brine. The organic layer was dried over
anhydrous sodium sulfate and filtexred, then the filtrate was
concentrated under reduced pressure, and the obtained residue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 10: 1 was
concentratedunderreducedpressuretoobtainthétitlecompound
(1.85 g, 4.07 mmol, 81%) as a green oily substance.
1H-NMR (400MHz, CDCl; )} &: 2.29(3H, ), 3.85(3H, s), 5.69(1H, s),
6.79-7.12(5H, m), 7.28(1H, s8), 7.28-7.33(1H, m), 8.42(1H, m).
[0290]

Example 45:

5-[(2,5-Difluorophenyl) [ (3-fluoro-4-methoxyphenyl)thiolmeth

yl] -4-methylpyridine-2-carbaldehyde
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5-1(2

5-Di fl uorophenyl ) [ (3-fl uoro-4-nmet hoxyphenyl ) sul f onyl ]
nmet hyl ] - N- (2- hydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam
ide [0297] 0 V' I FNH'~-OH F Ce FO [0298] To a

sol ution of
5-1(2,5-di fluorophenyl)[ (3-fl uoro-4-nethoxyphenyl)sul f
onyl] nethyl ]-4-nethyl pyridine-2-carboxylic acid
[o ng, 0.25 nmmol) in methylene chloride (3 m),
-am noet hanol (0.017 m, 0.28 mmol),
benzotriazole (37 ng, 0.28 mol),
¥l nor pholine (0.030 m, 0.28 mmol), and
| #3- ( 3-di net hyl am nopr opyl ) car bodi i m de
hydr |oride (53 ng, 0.28mvl) were added at room
tenpera?ure. Afterstirring for 19 hours at room
[O%§¥£erature, the reaction m xture was washed wth
r and then with saturated brine. The organic |ayer

was (ried over. hydr ous sodium sul fate and filtered,
then ¥ hae S?ollﬁlrcg}?eggvas concentrated under reduced

- U e . SRLA A8 | 684 JEieuNRS- SUBE eebeebhend1) ¢
2:$%§ﬁ§g$lngngé?P§£%on€?%grap%§§ The fraction d%?%iné% )
hid TR el At h o §Hr B4 1y éqqgtsag,e@o@s_mmrycsﬁttr@@e (40
under Treduced preessure, and the resulting residue was’
m1 MWashegxihé oyt ded osoh viewt v DI 1 € haf ol 1 .aadmdi Bfym1, 4.89
ether, and was collected by filtration, to obtain the
mmd 1t e sc adhedntn 128 XMy Lmdsphereobt 8DE)C.as Taeswhesetion
solid. 1H NWR(400MHz, CDC13) 8: 2.22(3H, s), 2.55(IH
mizrumsg was stirred for 30 minutes at -40°C, and then was cooled

again to -78°C, and N,N-dimethylformamide (0.378 m1, 4.89 mmol)
was added. After completion of dropwise addition, the reaction
mixture was allowed to warm to 0°C, and water was added at the
same temperature. Ethyl acetate was added to the reaction

mixture, the organic layer was separated, and the organic layer
was washed with saturated brine. The organic layer was dried
over anhydrous sodium sulfate and filtered, then the filtrate
was concentratedunder reducedpressure, andthecobtainedresidue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 12: 1 was
concentrated under reduced pressure toobtain the title compound

(1.20 g, 2.97 mmol, 73%) as a yellow oily substance.
'H-NMR (400MHz, CDC1;)8: 2.40(3H, s}, 3.85(3H, s), 5.80(1H, s),
6.79-6.85(1H, m), 6.94-7.01(2H, m)}, 7.06-7.13(2H, m),

7.36-7.42(1H, m), 7.73(1H, s), 8.82(1H, m), 10.03(1H, s).

[0293]
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3.62-3.68(2H, m) , 3.85(2H, t, J=4.9Hz), 3.95(3H, s) ,
5.95 (1H, s), 6.92-7.08(3H, m), 7.37-7.45(2H, m,
7.74-7.80(1H m, 7.96(IH s), 8.40(1H, br t,
J=5.4Hz), 9.14(1H, s). IR(ATR)cm2: 3460, 3371, 1651,
1599, 1535, 1493, 1281, 1219, 1134. np: 137-138C.
Anal . Calcd for C23H21F3N205S: C, 55.87:H, 4.28:F,
11.53; N, 5.67;5, 6.48.Found: C, 55.73;H 4.00;F,

11. 77; N 5. 66:5, 6.58. M5 miz: 495(M +H). [0299]
Rgfé%gwg%ftxaﬁﬁ+e 6: S-(4-ethoxyphenyl) O ethyl
5- g{%%—%aflﬁ%ﬁigé{&géoﬂ (3§511)ﬁ3rc§££—r£@l§93:&]:%«'_péhen%l) sulfonyl]
meﬂvgﬂa—r@—lméﬁgl:g})ri@ﬂ%iz Ndwishsoetd @rdeiq@cid (110 m)
- ¥

g uently, a solution

[o¥a80diumnitrite (3.0 g, 43.7 mol) in water (20 m)

ddgd dropwi se, and the resulting m xture was
f,gr 30 minutes at the sane tenperature. The
ed reaction solution was added dropwise to a
sokut lop of O-ethyl potassium dithiocarbonate (8.8 g,
5496 ) in water (100 m) at 65C. The reaction
m xt ure®was heated to 90C, stirred for 30 m nutes,
and then cooled to room 129 tenperature. Water was
[0Z%Rded to the mixture, which was then extracted twice

with ef byl casehake, (the, S neds 9r9ani Lo La¥8 o a solution

of

5-[(2,5-difluorophenyl) [ (3-fluoro-4-methoxyphenyl)thicjmeth
yll -4-methylpyridine-2-carbaldehyde (1.20 g, 2.97 mmol) in
formic acid (30 ml), and the resulting mixture was stirred for
2 hours at room temperature. Water was added to the reaction
mixture, and the solid thus precipitated was collected by
filtration and washed with 0.01 N hydrochloric acid. The
resulting solid was dissolved in methylene chloride, and the
solutionwas washedwith 0.1 Nhydrochloricacid. Subsequently,
the organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue was washedwith a mixed solvent
of ethanol and hexane, and was collected by filtration to obtain

the title compound (825 mg, 1.83 mmol, 61%) as a white solid.
1H-NMR (400MHz, CDC1l;)8: 2.31(3H, 8), 3.96(3H, s), 5.97(1H, s},
6.91-7.10(3H, m), 7.37-7.45(2H, m), 7.72-7.78(1H, m), 8.02(1H,
8), 9.21(1H, s).

mp: 196-197°C.
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was washed sequentially with water (2 tines),
saturated aqueous sodi um hydrogencarbonate and
saturated brine. The organic |ayer was dried over
anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica ge
colum chromat ography. The fraction obtained from an
el utiop.wth hexane: ethyl acetate = 99: 1 was

MS d n%9n¥$%n%d£%ﬂder reduced pressure to obtain the

[Oéééte conpound (2.08 g, 8.58 mmol, 24% as a yell ow
ol substance. 1H NVR(400MHz, CDC13)S: 1.24-1.43(6H,

M, #037f W42H m, 4.60(2H, q, J=7.1Hz),
6.92fé£§%é%#r—nj, 7.38-7.40(2H, m. [0302] Exanple
S—ﬁﬁi,S-Diflqoroghenyl){(3—fluoro—4-methoxypheny1)sulfonyl]
Z2-Bromo-5-[(2Z, 5-di f ruorophenyl )| (4- et hoxyphenyl )t hi o] m
metehiy] - N1 ¢ 2 ipdRykpythell nes [OSOBY 1pfr %6 Bie - N ch OBO4Am Tde
a solutron of S-(4-ethoxyphenyl) O ethyl
[ox®1hi ocarbonate (1.45g, 6.00mml) inethanol (15m),
| Naqueoys sodi um hydroxide (15 m) was added, and the
bNAg- Rt ure was stirred for 2 hours at 50C. The
¥ LON M xture was cooled to roomtenperature, and
WS ed with methyl ene chloride. 130 Subsequently,
th &ﬁgiggus | ayer was acidified with 1 N hydrochloric
acid, and extracted with nethylene chloride. The
[Oéégﬁnic | ayer was dried over anhydrous sodium sulfate
filtered, and then the filtrate was concentrated

undef, redushtk son of

5-[(2,5-difluorophenyl) [ (3-fluoro-4-methoxyphenyl)sulfonyll

methyl] -4-methylpyridine-2-carboxylic acid (113 mg, 0.25mmol)
in methylene chloride (3 ml), 2-aminoethanol (0.017 ml, 0.28
mmol), 1-hydroxybenzotriazole (37 mg, 0.28 mmol),
4-methylmorpholine (0.030 ml, 0.28 mmol}, and

1-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
(53mg, 0.28mmol) were addedat roomtemperature. Afterstirring
for19hbursatroomtemperature,thereactionmixturewaswashed
with water and then with saturated brine. The organic layer
was dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewas subjectedtoflashsilicagel chromatography.
The fraction obtained from an elution with ethyl acetate was
concentrated under reduced pressure, and the resulting residue
was washed with a mixed solvent of ethanol and diethyl ether,

and was collected by filtration, to obtain the title compound
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pressure. To a solution of the resulting residue and
2-brono-5-[chl oro(2, 5-di fl uorophenyl)nethyl]-4-nmethylp
yridi ne (1.66 g, 5.00 mml) obtained in Reference
Exanple 2 in N, N-di net hyl f ormam de(25m ), potassi um
carbonate (760ng, 5.50 mmol) was added in a nitrogen
at nosphere, and the resulting mxture was stirred for
3 hours at roomtenperature. Ethyl acetate and wat er

%ratgdf@ ifod hes(goe)acatlé o¥he ﬁ%%e or gam c | ey Ongant ¢

Wds” separat ed,” and ayer was

Hﬂm@@@bmﬂi satprratied sari ne22The,or gani c2l. gaggénHwasbr  s),
dri ed over anhydrous sodiumsulfate and filtered,
3.6hen. aheeH) nt)r,.aBe 8BA8H, concEw r2H2d, Bnddr(3tbdaeeds - 95 (1H,

pressure, and the obtained residue mas subj ected to .
flésﬁzsﬁlpéé3§el“@hroﬁa&%g?aﬁ%&zHﬂhE‘ﬁracf7 -80(1H, m)},

f t t tate =
7 ot CAEEHEr o utrer- PbLcear o gt e
41hy ; 62 |,
R o oo ST 10 CAH RV 450N 15%8@1%m % E it

1134. J=7.1Hz), 2.25(3H, s), 3.98(2H, q, J= 7 | Hz),
5.65(1H, s), 6.75(2H, d, J=8.8Hz), 6.89-6.98(2H m,
mp7125(11$8|@ 7.27(2H, d, J 8.8Hz), 7.31-7.37(1H m,

Bnall 54314 s %%[nf%’i%?%ﬁﬂ S prony T3 (H St g {Fa- kb B2 2
e%/ %%e L bal cgesh)eq,,e w32 bB386li1 B N 8 @65, 6.58.

utron
MS m/z: 495(M +H) .

[0299]

Reference Example 6: S-(4-ethoxyphenyl) O-ethyl

dithiocarbonate

[0300]
S
JD”\

OEt
[0301]

4-Ethoxyaniline (5.0 g, 36.4 mmol) was dissolved in
methanol (20 ml), and 1 N hydrochloric acid (110 ml) was added
thereto at -10°C. Subsequently, a solution of sodium nitrite
(3.0 g, 43.7 mmol) in water (20 ml) was added dropwise, and the
resulting mixture was stirred for 30 minutes at the same
temperature. The obtainedreactionsolutionwas addeddropwise
to a solution of O-ethyl potassium dithiocarbonate (8.8 g, 54.6
mmol) in water (100 ml) at 65°C. The reactionmixture was heated

to 90°C, stirred for 30 minutes, and fthen cooled to room
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2- brono-5-[ (2, 5-di fl uorophenyl)[ (4-ethoxyphenyl)thi o] m

ethyl ]-4-nethylpyridine (1.18 g, 2.62 mmol) in

toluene (30 m), a hexane solution of n-butyllithium

(.54 M 2.04 M, 3.14 mol) was added in an argon

at nosphere at -78C. The reaction mxture was stirred

for 30 mnutes at -40C, and then cooled again to

-78C, and N, N-di net hyl formam de (0.243 m, 3.14 muol) '
tel‘%%}f%?lg%g thﬁq:re% asAfatcﬁ{ed: cﬁrgjlt%e' M fur%r OpWi3® was then

the teaction mxture was allowed to warmto

ex#%gfe&@qli\ﬁ%t i e Mg 1RAded. gl o t NErRaRBbeARAIAM dH B ¢ layer
t hy t he

acetate was added to the reaction m xturwe,

wa 9GRS é@c\_{@énﬂ‘@élf;@fﬁﬁrtq{ §dredn@d theBs) N&Lh@d L aqueous
I ayer was washed wih saturated brine. The organic

sod BYRI hy@Bogéht£8bONEE c 28RN JEQUSr§0dHUBY $HET atBha@nsirganic
filtered, then the filtrate was concentrated under

layetuesddpi easitre; aahgdirbes obdaimet ifesiedardvi@sitered, and
subjected to flash silica gel chromatography. The

thém &t HH] obdioé ved covreanrat ed voden reédhesdmeesstind. The
acetate = 10: 1 was concentrated under reduced

repuboing er¢dide avast sebierted tonpbanld g¥86cayggel. gplumn
mml, 750) as a white solid. 1H NVR(400MHz, CDCl13) 3:,

chqgrg@’%cgg{anal}yg:ﬂth_@;aczw yletasz)qed 3f_:gg\( yiul! Qll,utlon with
J=7.1Hz), 5.76(1H, s), 6.75(2H, d, J=8.6Hz),

hexpup: gy biRcHhatey 2ALHL yas)cgngapfrafes indey reduced

Pr%ﬁ’gﬁrt&[%ﬁéi&l&%}sbbg'@1.241eH’coSn2pou%% Q%(%Jlél g?)g ] gB?'%nmol, 24%)

5- -Difl 4- et hoxyphenyl ) sul f onyl ] net h
a2 3 4 PRt t B PP REEA L oyt | ¢ et 4 10300] 0 O

1H-NMR{400MHz, CDCl,;}&: 1.24-1.43(6H, m), 4.03-4.07(2H, m),
4.60(2H, g, J=7.1Hz), 6.92-6.93(2H, m), 7.38-7.40(2H, m}.

f0302]

Example 48:

2-Bromo-5-[{2,5-difluorophenyl) [ (4-ethoxyphenyl) thic]l methyl

] -4-methylpyridine

[0303]

F\ = -Br

LN
: o~

[0304]

To a solution of S-(4-ethoxyphenyl) O-ethyl
dithiocarbonate (1.45qg, 6.00mmol) inethanol (15ml), 1Nagueous
sodium hydroxide (15 ml) was added, and the resulting mixture
was stirred for 2 hours at 50°C. The reactionmixture was cooled

to room temperature, and was washed with methylene chloride.
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F\ 1| FelINO- O [0310] 31 o agueous hydrogen
peroxide (2 m) was added to a solution of

5-[(2, 5-di fl uorophenyl)[ (4-et hoxyphenyl)thi o] nethyl]-4
-meth yl pyridine-2-carbal dehyde (783 ng, 1.96 nmol)
in formc acid (20 m), and the resulting m xture was
stirred for 2 hours at roomtenperature. Water was
added to the reaction mxture, and the solid thus

subb SELOM B FAHE% GRLEST LY LALRLADR1C8N: cHAB R

I SSO

hy%@(&%@ﬁfc %.Iy gﬁ e%a'gfdatﬁee ok vh RENEPeN@SHAG M  The

ydroc ‘oric aci Subsequent | the organic

orééﬂfé Vese dri8d apVEs @@@i‘déﬁ.’Hj?d:?QQé UBbaUhh 3herapd fing
[tered,” and then the filtrate was concentrated under

fl:[@@y@&d HEshEhechd I 1resuld WRe d@st slitera s uededuced
with a m xed sol vent of ethanol and hexane, and was

préfdhest eddw fddiutaidrom s tithed htemiul tt ey trdd o rgredind

(797 my, 1.78 mmol, 91% as a white solid.

2 - Bbidb/ARS 4 0z o CDCL3) 1 Bludrdgliahiy 1) mekyl] HEymethylpyridi
2.24(3H, s), 4.08(2H, q, J=7.1Hz), 5.95(1H, s),

ne 6(BH¥RHy, d; . I&8uBH) , cbsaned, glg(ﬂaﬁemnce E&ampa;s(amn
M, 7.57(2H, d, J=8.8Hz), 133 7.80-7.86(1H,

N, w—mqtphy%lior@arwoéqrq%gr)l M%%mf&%{mmﬂfen%/@ﬂ? 5.50

npl e 51:
mmcsl)[ (‘@a% Fi9ed ol ph Ry T T PFAR R HBRSPRERG | ) 3TFf bRGI TREvhying

m1x4u£$ égshgt{égggtpgé)B hou%gyégyéégﬁn %pg%398§gn]qfth 1
acetate and water were added to the reaction mixture at 0°C,
the organic layer was separated, and then the organic layer was
washed with saturated brine. The organic layer was dried over
anhydrous sodium sulfate and filtered, then the filtrate was
concentrated under reduced pressure, and the obtained residue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 20: 1 was
concentrated under reduced pressure to obtain the title compound
(1.18 g, 2.62 mmol, 52%) as a pale green solid.

1H-NMR (400MHz, CDCl;) &: 1.39(3H, t, J=7.1Hz), 2.25(3H, s),
3.98(2H, g, J=7.1Hz), 5.65(1H, s), 6.75(2H, d, J=8.8Hz),
6.89-6.98(2H, m), 7.25(1H, m), 7.27(2H,_d, J=8.8Hz) ,
7.31-7.37(1H, m), 8.43(1H, m).

[0305]

Example 49:

5-[(2,5-Difluorcphenyl) { (4-ethoxyphenyl)thio]lmethyl] -4-meth

ylpyridine-2-carbaldehyde
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[0312] OH I.NHF O [0313] To a solution of
5-1(2, 5-di fluorophenyl)[ (4-ethoxyphenyl)sul fonyl] net hy
' 1-4- methyl pyridi ne-2-carboxylic acid (112 ng, 0.25
mmol) in nethylene chloride (3nml), 2-am noet hano
(0.017nt, 0. 28mmol ) 1- hydroxybenzotri azole (37 ny,
0.28 mmol ), 4-nethyl norpholine (0.030 m, 0.28 muol),
~and 1-ethyl -3-(3-di net hyl am nopropyl ) car bodi i m de
[o?% ochloride (53ng, 0.28mvl) were added at room
erature. After stirring for 3 hours at room
oratyyr e, the reaction mxture was washed wth
-8nd then saturated brine. The organic | ayer was
over anhydrous sodium sulfate and filtered,
he filtrate was concentrated under reducedpre s
sure, and the obtained residue was subjected to flash
s#%Lca gel chromatography. The fraction obtained from
[03 lution with hexane: ethyl acetate = 1. 2 was
conggntr at under reduced pressure, and the resultin
resi A eﬂuaﬁ%ﬁe%fmﬁth a m xed sol vent of ethanol )

- iet t c -
BRSO D BB B S84SR s giggeny
]—Mét%ﬁ;@%rf‘éiﬁe Lfs ;é’,' i A, 6.3 bhadVR( 4Q0Mdz 1 HCL 30 81), a
1.44(3H "1, J=7. 1 H2), Z15(3H. s), = 2.57(1H, br t,

heXa®e H#ut idP3£3n 68624 1 1 hidm82r HH8( 2k, omml, 3.14 mmol)
4.07(2H, q, J=7.1Hz), 5.93(1H, s), 6.87(2H d,

wad 88d@dzin arfaPior duciiphade af. S°2ZH, Theld=hBHan mixture

7.82-7.89(1H, m,
was stirred for 30 minutes at -40°C, and then cooled again to

-78°C, and N,N-dimethylformamide (0.243 ml, 3.14 mmol) was added
thereto. After completion of dropwise addition, the reaction
mixture was allowed to warm to -40°C, and water was added at
the same temperature. Ethyl acetate was added to the reaction
mixture, the organic layer was separated, and then the organic
layer was washed with saturated brine. The organic layer was
dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewas subjectedtoflashsilicagel chromatography.
The fraction obtained from an elution with hexane: ethyl acetate
= 10: 1 was concentrated under reduced pressure to obtain the
title compound (786 mg, 1.97 mmol, 75%) as a white solid.
1H-NMR (400MHz, CDC13) 8: 1.38(3H, t, J=7.1Hz), 2.36(3H, s),
3.98(2H, g, J=7.1Hz}), 5.76(1H, s), 6.75(2H, d, J=8.6Hz),
6.92-6.99(2H, m), 7.27(2H, d, J=8.6Hz), 7.41-7.48(1H, m),

7.71(1H, s), 8.82(1H, s}, 10.02(1H, s).
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7.92(1H, s), 8.40(1H, br t, J=5.6Hz), 9.11(1H, s).
| RCATR)cm 1: 3381, 1668, 1593, 1527, 1493, 1321, 1269,
1140. Anal. Cal cdf or C24H24F2N2(6S: C, 58.77;H, 4.93;
F, 7.75;N, 5.71;S, 6.54.Found: C, 58.41;H 4.90;F,
7.91; N, 5.73;S, 6.66. M5 nmlz: 491(M +H). [0314]
Ref erence Exanple 7:
5-(Trifluoronethyl)pyridine-2-thiol [0315] HN, CF3
[0£9$t6] Thi ourea (684 ng, 8.80 nmol) was added to a
solution of 2-chloro-5-(trifluoronethyl)pyridine
(1. GnpBe 09 ol ) in ethanol (4 nl) , and the
resﬁ%%rﬁ%—nfxture was heated to ref lux for2hours.
5- 102, £ CHLEL QOrOpRLLY L) 15 - EORbREphENYDPENL EFROL et By1] -4 -
utl assium nydr oxi de
me 8y 1 gyt §di HE0D ) chFodRy Bic (4cid) was added thereto, and
the resulting mxture was heated to ref lux for 2
[obhoeys. The reaction mxture was cooled again to room
tenperabure, and 1 N sodi um hydroxi de and net hyl ene
DA owere added thereto. After the aqueous |ayer
F ' gpar ated, acetic acid added to the aqueous
| &yers Which was 135 then extracted wth methyl ene
chPo e~_The organic |ayer was dried over anhydrous
sodium Sulfate and filtered, and then the filtrate

[o¥€@ concentrat ed under reduced pressure. The obtai ned
} due was washed with a mxed sol vent of to hexane

ot ot W tRepp Bl gt a it Ry (Rt i g kg ion

of & pale yellow solid.

5-{(2,5-difluorophenyl) [ {4-ethoxyphenyl)thio]lmethyl] -4-meth
ylpyridine-2-carbaldehyde (783 mg, 1.96 mmol) in formic acid
(20 ml), and the resulting mixture was stirred for 2 hours at
room temperature. Water was added to the reaction mixture, and
the solid thus precipitated was collected by filtration, and
washed with water. The resulting solid was dissolved in
methylene chloride, and the solution was washed with 0.1 N
hydrochloric acid. Subsequently, the organic layer was dried
over anhydrous sodiumsulfateand filtered, andthenthe filtrate
was concentrated under reduced pressure. The resultingresidue
was washed with a mixed solvent of ethanol and hexane, and was
collected by filtration, to obtain the title compound (7927 mg,

1.78 mmol, 91%) as a white solid.
1I-I-I\TIVIR(»é‘:OOMI—IZ, CDC1l;) &: 1.44(3H, t, J=7.1Hz), 2.24(3H, s},
4.08(2H, q, J=7.1Hz}), 5.95(1H, s), 6.89(2H, 4, J=8.8Hz),

6.92-6.99(1H, m), 7.01-7.08(1H, m), 7.57(2H, d, J=8.8Hz),
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1H NVR(400MHz, CDC13) 8: 7.45(1H, dd, J=9.0, 2.2Hz),
7.59(1H, d, J=9.0CHz), 7.81(IH m. M5 nmiz: 18Q(M +H).
[0317] Exanple 52: 2-Bronp-5-[(2

5-di fl uorophenyl )[[5-(trifluoromethyl)pyridin
-2-yl]thio] nethyl 1-4-met hyl pyridine [0318] F Br F
"-N Ni CF3 [0319] To a solution of '
2- brono-5-[chl oro(2,5-di fl uorophenyl ) et hyl ] -4-net hylp

7. yélﬁi'ss(‘fﬂ,(]mﬁg 9, 98118, "¥p! ) gobyaimedsjn Reference
Exanple 2 In PdeHmﬂwHOHmmde(ZSm),

MSSmjgrliiygﬁogﬁyhyl)pyr|d|ne 2-thiol (857 ng, 4.78
and then potassium carbonate (992 ngy, 7.18
[ggmpj) were added in an argon atnosphere at 0C, and
the resulting m xture was stirred for 2 hours at room
t enpeadpde.5H hyl acetate and water were added to
the reaction mxture at 0C, the organic |ayer was 136
5-Bemaﬂfmtiﬂuewmph®wwllhé4e$gbmkyphamgl)ﬂatf@aghbmemhvh]—N-
saturated brine. The organic |ayer was dried over
(2 dmdade-opst kbl tin meitintpyr béine i 2 t eaddoxemedet he
filtrate was concentrated under reduced pressure, and
[03}l obt ai ned resi due was subjected to flash silica
gel chrwnatqg{aphy The fraction obtained from an
Equ|o N th hexane: ethyl acetate = 20: 1 was
s Frated under reduced pressure to obtain the .

t|f$fjionpound (1.97 g, 4.15 mmol, 87%

F

[0313]
To a solution of

- [{2,5-difluorophenyl) [ (4-ethoxyphenyl)sulfonyl]lmethyl] -4-
methylpyridine-2-carboxylic acid (112 mg, 0.25 mmol) in
methylene chloride (3 ml), 2-aminoethanol (0.017ml, 0.28 mmol) ,
1-hydroxybenzotriazole (37 mg, 0.28 mmol), 4-methylmorpholine
{0.030 ml, 0.28 mmol), and
1-ethyl-3-{3-dimethylaminopropyl) carbodiimide hydrochloride
(53mg, 0.28mmol) wereaddedat roomtemperature. Afterstirring
for 3 hours at room temperature, the reaction mixture was washed
withwater and then saturatedbrine. The organic layer wasdried
over anhydrous sodium sulfate and filtered, then the filtrate
was concentratedunder reducedpressure, and theobtainedresidue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 1: 2 was
concentrated under reduced pressure, and the resulting residue

was washed with a mixed solvent of ethancl and diethyl ether,
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as a pale green oily substance. 'H NVR(400MHz, CDC13)
6: 2.43 (3H, s) , 6.72 (1H, s) , 6.93-7.07 (2H, m ,
7.19-7.25 (1H, m , 7.28 (1H, d, J=8.3Hz) , 7.32 (1H,
s) , 7.70 (1H, dd, J=8.3, 2.2Hz), 8.35(IH m,
8.58-8.60(1H, m. Ms mlz: 475, 477(M +H). [0320]
Exanple 53: 5-[(2

5-Di fl uorophenyl )[[5-(trifluoromethyl)pyridin-2-yl]th

ol SRS DAL SISO b

-bronmp-5: [ -dibELuoL gphenyb L L[ ¢ i f1 uoronethyl) py
(9?i‘g§hn8129y\f1%?gf o?%erhég]gﬁ}%%%%y?g%%?di ne (1.97 g,
tHANNR (400MEz | NCDED] Medie {484 (BH, @, hexaneHsd| ueibb (BH, s),

n-butyllithium(1.54 M 3.23 m, 4.97 mol) was added
2. 5h{aH, drgdn al=fosipimr e 3at62-2868 (2Fhe ) eadt-88n 3nBRt(gHe ™) ,

was stirred_for_ 30 mnutes_at -40C _and % 7 t(gen
4.Q06P%d HgaiFr{ *EFBC, Satd (NEN- of et Ry B dfffamite (0838872 -

i t her . tyer et f
6'%%0%#%@%5%%‘,%%& egét i%%%'r%ﬁ;‘(zt)dr e’PPV\%%) gl?%y\l/elg' m .

7.89(¥RI {0 HGoand, mater was. added thetein, ak)the
same tenperature. Ethyl acetate was added to the
IR(RBRI 0N ni33an g,ldde, drggmi dd2erndsads dépdrafied?, 1140.
and then the organic | ayer was washed wi th saturated

Anal i falchfeor Qurdni B Noflrdt: Ga88dr el dvé3 idghh|dipud, 5-71:8,
sodium sul fate an filtered, th he_fiLltrat

6. ShnEarRT At B g%d‘éf”ﬁed c§@f9' hDgn fhesThhlEat e ¥8e

MS m/z: 491 (M" +H).

[0314]

Reference Example 7:

5- (Trifluoromethyl)pyridine-2-thiol

[0315]
HSINj\
#~CF

[0316]

3

Thiourea (684 mg, 8.80 mmol) was added to a solution of
2-chloro-5- (trifluoromethyl)pyridine (1.45 g, 8.00 mmol) in
ethancl (4 ml), and the resulting mixture was heated to reflux
for2hours. Thereactionmixturewascooledtoroomtemperature,
subsequently a solution of potassium hydroxide (792 mg, 12.0
mmol) inwater (4 ml) was added thereto, and the resultingmixture
was heated toreflux for 2 hours. Thereactionmixturewas cooled
again to room temperature, and 1 N sodiumhydroxide and methylene
chloride were added thereto. After the aqueous layer was

separated, acetic acid added to the aqueous layer, which was
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pressure, and the obtained residue was subjected to
flash silica gel chromatography. The fraction
obtained froman elution with hexane: ethyl acetate =
15: 1 was concentrated under reduced pressure to
obtain the title conpound (1.07, 2.52 nmol, 61% as a
yel l ow oi |l y substance. 1H—NNR(4OON+E, CDC13) 5: 2. 56( 3H
s) 6.85(1H, s), 6.95-7.09(2H, , 7.23-7.29(1H, m,

the]n %%%Hctr%d Wé§E 1’@61(7%_{?1 Q:%H’org Jzi}lé’ﬁrtfaing%ézaf r was
é%lc# I uo%%%ﬁéggp%[Tgéj(]’t"?i%%lﬁfcﬁtoerrgtnhyfﬂ)ﬁf%?n aznci)l/ It]hen the
flj[{%% %t%der&l{@mﬁﬁ&ék@é&&&%@@é ¥té ¢ a®idobtained

N OH 0aS O [0325] 31%

re SHEO U sNY¥HEREE N iRe! Al ided Bollrbnwast addeslkdfe and diethyl
solution 138 of

etﬁ%%(ﬁa@ddWiéL@wlméﬁﬁbﬁ)ﬁ&5filtfitﬂ@mOﬂ@thytapgrtﬂéntitle
yl ]t
comp@mmmhy$6e4m@fthy$@ymm@ﬂnes@%baa@aadpmydeyalbdg,2052@1
in formc acid (20 n1L% %gg the resultin
" HNE (4QOMRY NG Tdd O { brd (Hurla Sodn Renpidl at ir 59 (1H,
t d the reaction mixture, and the
d, \s/%T?dOI)({\%lSJ’S %jgldpﬁ?t a[{‘ d was collected by filtration

mfgwaﬁﬁ%hwwﬁp.mater The resulting solid was
[0317]

Example 52:

2-Bromo-5-[(2,5-difluorophenyl) [ [5- (trifluoromethyl)pyridin

-2-yllthiolmethyll -4-methylpyridine

[0318]

[0319]

To a solution of
2-bromo-5- [chloro(2,5-difluorophenyl)methyl] -4-methylpyridi
ne (1.59 g, 4.78 mmol) obtained in Reference Example 2 in
N,N-dimethylformamide (25 ml),
5-(trifluoromethyl)pyridine-2-thiol (857 mg, 4.78 mmol) and
then potassium carbonate (992 mg, 7.18 mmol) were added in an
argon atmosphere at 0°C, and the resulting mixture was stirred
for 2 hours at room temperature. Ethyl acetate and water were

added to the reaction mixture at 0°C, the organic layer was
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di ssol ved in nethyl ene chloride, and the sol ution was
washed wth 0.1 N hydrochloric acid. Subsequently,
the organic layer was dried over anhydrous sodi um
sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting
resi due was washed wth a m xed sol vent of ethano

and hexane, and was collected by filtration to obtain

oyl S PR ESHE D 1R BBy 1 BPoduraves

5 b iw
ot MiAdsdls it lsady Sttt o o
an&)flllv,%r'gdz tﬂZﬁ(Mé'@lltx{aQ%zﬁhsFé@m&@teéiﬂﬁi%r reduced
| 'uor ophenyl ) (trifluoronethyl)pyridin-2-yl]su

prééé’@l‘/é] Aebhyhd Dﬂtéanaﬂcﬂ‘éb(ﬂ&l@yib\a s dnd Py bi flianar Bilica
arbox amde [0327] O F\ I FI NHVNOiIi 0OI - NI

ge Cebirba t922Bhylo @he dnddtdombbtained from an elution with
5-[(2,5-difluorophenyl)[[5-(trifluoronethyl)pyridin-2-

heyanst ethynyddeteitey | 24-nat mplspgondensratedr boggli ceduced
acid (118 ng, 0.25 nmol) in nethylene chloride (3

presdyure-tanbbbetnanbe k13 rompourgl 48 . Aifoy) 4. 15 mmol, 87%)

1- hydroxybenzotriazole (37 ng, 0.28 mol),
as a pale green oily substance.

1H-NMR (400MHz, CDCl;) 8: 2.43(3H, s), 6.72(1H, s8), 6.93-7.07(2H,
m),7.19-7.25(1H, m), 7.28(1H, &, J=8.3Hz)}, 7.32(1H, s), 7.70(1H,
dd, J=8.3, 2.2Hz), 8.35(1H, m), 8.58-8.60(1H, m).

MS m/z: 475, 477(M'+H).

[0320]

Example 53;

5-[(2,5-Difluorophenyl) [ [5- (Erifluoromethyl)pyridin-2-yl]th

iolmethyl] -4-methylpyridine-2-carbaldehyde

[0321]

F‘\ =0
F =N

S
N. .~ CF,

[0322]

To a solution of
2-bromo-5-[(2,5-difluorophenyl) [ [5- (trifluoromethyl) pyridin
-2-yllthiolmethyl] -4-methylpyridine (1.97 g, 4.15 mmol) in
toluene (45 ml), a hexane solution of n-butyllithium (1.54 M,
3.23 ml, 4.97 mmol) was added in an argon atmosphere at -78°C.

The reaction mixture was stirred for 30 minutes at -40°C, and
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4- et hyl nor pholine (0.030 m, 0.28 mmol), and

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (53 ng, 0.28mmol) were added at room
tenperature. After stirring for 5 hours at room
tenperature, the reaction m xture was washed wth

wat er and then with saturated brine. The organic |ayer
was dried over anhydrous sodium sulfate and filtered,

tht hecnocgfed J%a!}lirg ﬁ%o \gP%%aiC ggnkrﬁt nggEHﬁﬁ.fBEHHﬁ?ge {(0.385

I eSSUur e, res

ml NgsS %l’}’bﬁuﬁcgigq}ag ggagd%ﬂérc@t el AGhi mﬁ%iéﬁbﬁn ofTafopW:L se

fraction obtaline rom an el ution exane: eth y

ad@LeLah € cie J:ea%t"_‘@ﬁl HOREADL A 84 UNKRLd reAdWEed to 0°C, and
pressure, and the resulting residue was washed with

wa eX IBG a A0y W rdid £t WLk afedtemserPf ess Ur €4yl acetate
obtain the title conpound (91 ng, 0.18 mmol, 71% as

wadlagakanlagse feansyisthstanee., ik MvRLADO Mdzyer@ﬁ.‘é@%ﬁarated,
2.46(1H, br s), 2.55(3H, s), 3.61-3.66(2H m,
and® t823h2the brganid=bayéw wastwdfddHwish satudyt§d®rizid,. The
m , 7.66-7.72(1H, 1) , 8.02(1H, s), 8.12-8.15(2H,
orggni@. BAydr, wibs @r1€&506¢2)anﬁy@6@u$iS@@lum @giiﬁtes§nd
| RCATR)cm 3377, 1664, 1529, 1495, 1325, 1165, 1138,
£ilpgeed, 1oren Whal filthrake (eRs COORAETERBDES: u@demr?@uced
H, 3.52;F, 18.43;: N, 8.15;S, 6.22.Fqund: C, 51, 39;
PreSPATe, a{lsl@eaﬂbtele}&dge%l%iewamy e 91%(%%&110&

9%02&?9}“&59&5&3 ) (Eﬁaﬁ"{ﬂat@?ﬁla%ﬁﬁweﬂ SR etutionwith
he;?é’” dlen:ehJPSSO tate = 15: 1 was concentrated under reduced
pressure to obtain the title compound (1.07, 2.52 mmol, 61%)
as a yellow oily substance.

1H-NMR (400MHz, CDC1,)8: 2.56(3H, s), 6.85(1H, s), 6.95-7.09(2H,
m), 7.23-7.29(1H, m), 7.31(1H, 4, J=8.5Hz), 7.71(1H, dd, J=8.5,
2.0Hz), 7.79(1H, m}, 8.58-8.60(1H, m), 8.79(1H, s), 10.02(1H,
s).

[0323]

Example 54:

5-[(2,5-Difluorophenyl) [ [5- (trifluoromethyl)pyridin-2-yl]lsu

1fonyllmethyl] -4-methylpyridine-2-carboxylic acid

[0324]
0

F I\ OH
=N

[0325]

31% aqueous hydrogenperoxide (2ml) was added toa solution
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IBr NF 5 0 [0331]
2-Brono-5-[ chl oro(2, 5-di fl uorophenyl ) net hyl ] - 4- net hyl
pyridine (2.0 g, 6.0 nmol) obtained in Reference
Exanpl e 2 and benzenethiol (618pl, 6.0 nmol) were
di ssolved in N N-dinethylformamde (30 m ), potassium
carbonate (996 ng, 7.2 mmol) was added thereto at 0OC,
and then the resulting m xture was stirred overnight
ofat roomtenperature. Water was added to the reaction
m xture, and the m xture was extracted twice wth

- Y& _ n she

- S B A P Oy B TR R B oG RN g PR s aeg 1 e

io?ﬁ%ﬁﬁ???s45&@%H§1p§9i&§ﬁ8+2aEQrEEhHSﬁ?Qe(@ﬂ@7&h€@.§@%mol)

trate was concentrated under reduced pressure. The

inl&skhid @50l (26 Wwas , vasheehav tdsuBe g ad-aaind wers etirred
hexane and ethyl acetate, and was filtered to obtain

fothendihtsd atcasmouatipetabuge . 3. Patedlvastbdleds ot vhireaction
solid. 1H NVR(400MHz, CDC13) 6: 2. 31( 3H,

misfyube 8l4Ad, she 6s8Bid. OB(BHpren)ipiTalld7w88( Bl lapted by
8.37(1H, s). [0332] Exanple 57: 141 5-[(2 )

fibtDhticor aphewgshe¢phenyht Waberet HIG -Ze sl Binpyee i Gevas
-2-carbal dehyde [0333] F i CNO ~ N ,

dissolved in methylene chloride, and the solution was washed

with 0.1 N hydrochloric acid. Subsequently, the organic layer

was dried over anhydrous sodium sulfate and filtered, and then

the filtrate was concentrated under reduced pressure. The

resulting residue was washed with a mixed solvent of ethanol

and hexane, and was collected by £iltration to obtain the title

compound (604 mg, 1. 28 mmol, 51%) as a white solid. _
1H-NMR (400MHz, CDC1;) 6: 2.63(3H, s}, 6.95(1H, s), 6.97-7.07 (2H,
m), 7.67-7.73{(1H, m), 8.09(1H, s), 8.15-8.17(2H, m), 8.96(1H,
s), 9.07(1H, s).

MS m/z: 473 (M +H).

[0326]

Example 55:

5-[(2,5-Difluorophenyl) [ [5- {trifluoromethyl)pyridin-2-yl]su

ifonyllmethyl] -N- (2-hydroxyethyl) -4-methylpyridine-2-carbox

amide
[0327]
QO
F L N/\,OH
F | =N H
O=
ok | s
N.#
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F S,0 [03344] A solution of

2-brono-5-[ (2, 5-di fl uorophenyl) (phenyl t hi o) net hyl ] -4-m

ethyl pyridine (1.2.g, 3. O mmol) in toluene (30 M)

was cooled to -78C, and n-butyllithium (1.54 M hexane

solution, 2.5 mM, 3.9 mol) was added in an argon

at nosphere. After stirring for 10 mnutes at the sane

tenperature, the mixture was allowed to warmto -40C,
[Oiééired for 30 minutes, and cooled again to -78C, and

di met hyl f or mam de (302pl, 3.9 mmml) was added
t hergtl o tigring for 30 mnutes at the sane
tenﬁgéa.Lﬁégﬁéi g 6fmas added to the m xture, and the

Ft t§r§1F@§oP5§ﬂéﬁ§fp T@L?@rlf&ﬁ@r@&@ihyﬁﬁgyﬁialnIbeyl]su

nbi ned organi c | ayer was washed with ur at ed

1f&& D Ene ENPSEOLIEREL N edqoMer 2 aphydeaysisode i (118 mg,
¥fate llllgnd fil ter%gﬁyand t hen the fi?trate was

0. E@Iﬁ@@m r ahaflet yete reduradiepressly .2 -Huel roesietricrg (0.017
resi due was subjected to flash silica gel columm
ml cho op®tmgs Aphyl - Apérdxpoetnpot rbbtalaed3 rom af . @Buminod) |
wi th hexane: ethyl acetate = 93: 7 was concentrated
4 -midey lmedpitetipe e$8uP 20 t®lobf a?f MMQlﬂut&@dconpound
(250 ng, 0.70 mmol, 256) as a_colorless oi
1- %@b}élahcéﬁ dqmﬁMm{-a@@mﬁr@mleysﬂzosizwme hydrochlorlde
5.91 6. 95- 7. 01( 2H, nl 7.23-7.32(5H n%
537mz4072 m >mre?d¢@éﬁirr%§m sm?ngilﬁure ) AfpeHsEipring
s).. 142 03 351 Exanpl e 58
foR Sheii POPRRAY 15 U Bh%l‘ﬁei‘?éﬁfﬁr} TAXBERYTRS FRshed

w:Ligh nv?atzercaa[r?c?xe/helrg waicth Jaocs%Gelted brine. The organic layer
was dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewas subjectedtoflashsilicagel chromatography.
The fraction obtained from an elution with hexane: ethyl acetate
=1: 1 was concentratedunder reduced pressure, and the resulting
residue was washed with hexane, and was dried under reduced
pressure to obtain the title compound (91 mg, 0.18 mmol, 71%)

as a colorless foamy substance.

1H-NMR (400MHz, CDCl;)8: 2.46(1H, br s), 2.55(3H, 8},
3.61-3.66(2H, m), 3.83(2H, br t, J=5.1Hz), 6.90(1H, s),
6.97-7.07{(2H, m), 7.66-7.72(1H, m), 8.02(1H, s), 8.12-8.15(2H
m), 8.34(1H, br t, J=5.6Hz), 8.96(1H, s), 9.03(1H, s).
IR(ATR)cm *: 3377, 1664, 1529, 1495, 1325, 1165, 1138, 1099,
i072.

Anal. Calcd for Cp;;H:1gFsN.0,8: C, 51.26;H, 3.52;F, 18.43;N,

8.15;S, 6.22.Found: C, 51.39;H, 3.61;F, 18.36;N, 8.04;8, 6.31.
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FcLi COON N FOOI [0337]
5-1(2,5-Di fluorophenyl) (phenyl t hi o) net hyl ] - 4- met hyl py
ri di ne-2-carbal dehyde (250ng, 0.70mmol) was di ssol ved
in formc acid (7 m) , and 31% aqueous hydr ogen
peroxide (0.7 m) was added thereto at 0C. After
stirring for 3 hours at roomtenperature, water was
added to the reaction solution, and the solid thus
 Ms Riesl piatedyyas collected by filtration. The solid
was washed sufficiently with water, and then was
[of¥ded under reduced pressure to obtain the title
compound (90 nmg, 0.22 mmol, 32% as a white solid.
1H MVRfhQOM4z, CDCl3) S: 2.23(3H, s) , 5.99 (1H, s) ,
6.91-7.08(2ZH, m, 7.46-7.52(2H, m, 7.64-7.70(3H, m,
2 - B @b 75 -SB(AH - M £ Ludr SRidiy] 5)phen PO Hibh) 8¢ thivEl ¢ zmethyl
404(M +H). [ 0338] Exanple 59: 5-[(2 '
pyridirid uor ophenyl ) (phenyl sul f onyl ) met hyl ] - N- ( 2- hydr oxy
et hyl ) - 4-met hyl pyri di ne- 2- car boxam de [0339] 143 CH
[03BH FOO , [0340]
E;LS\-[;:S\EE:S- Di f 1 uor ophenyl ) ( phenyl sul fonyl ) met hyl ] -4-net h
=

N
F S\©

[0331]

2-Bromo-5- [chloro (2, 5-difluorophenyl)methyl] -4-methyl
pyridine (2.0 g, 6.0 mmol) obtained in Reference Example 2 and
benzenethiol (618ul, 6.0 mmol) were dissolved in
N,N-dimethylformamide (30ml), potassiumcarbonate (996 mg, 7.2
mmol) was added thereto at 0°C, and then the resulting mixture
was stirred overnight at room temperature. Water was added to
the reaction mixture, and the mixture was extracted twice with
ethyl acetate. The combined organic layers was washed with
saturated brine, subsequently dried over anhydrous sodium
gulfate, and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting solid was washed with
a mixed solution of hexane and ethyl acetate, and was filtered
to obtain the title compound (1.6 g, 3.9 mmol, 66%) as a white
solid.
1H-NMR (400MHz, CDC1;) 8: 2.31(3H, 8}, 5.81(1H, s), 6.93-7.00(2H,
m), 7.22-7.39(7H, m), 8.37(1H, s).
[0332]

Example 57:

141



"yl pyridine-2-carboxylic acid (90 ng,
0. 22mmol ), 2- am noet hanol (27 |, 0.45 mol),
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl oride (64 ng, 0.34 mol),
1- hydr oxybenzotri azole (30 ng, 0.22 mvol), and
triethylamne (92 |, 0.66 nmmol) were dissolved in
met hyl ene chlorlde (15 m), and the resulting

! fnﬂ?& 7 %frldlne

ot 31 Xture was extracted twice with nethylene
conmbi ned organi c |ayer was dried over
[0 ydrous sodiumsulfate and filtered, and then the
rfiltrate was concentrated under reduced pressure. The
f0ing residue was purified by preparative
-1 ayer chromat ography (devel oped with 5%
anol / met hyl ene chloride, eluted w th30%
nmet hanol / net hyl ene chloride), to obtain the title
[ fﬁgpound (30 ng, 0.067 mol, 30% as a white
r phous substance. 1H NVR(400MHz, CDC13)S:. 2.14(3H,
S), R-RAefldE M, 3.62-3. 68(2H, m, 3.82-3.87(2H,
m, 5. 97(1H s), 6.90-7.07(2H, , 7.43-7.49(2H, m,
2- ﬂrcﬁl?ojsﬁ% H - dﬁifll?@:?épl’?ex&{i)]-t'théﬂyltﬂl@ﬁﬁé-t‘hyE s4-methyl
39(1H, br s), 9.13(1IH, s (ATRjcm 1: 3413, 2940,
Py rljﬁﬁﬁne 1650,9,1528 mnkA96in k¥ ienkl 430 m1YBvark zooled to -78°C,
447(Mr+H) . FAB- M5: 447.1194(Cal cd for C22H21F2N204S:
and 47 HASA)L1 t HiAsd XL . 544MExenphe SOtu2idrorfb-Hal(;23.9 mmol)
5-di fl uorophenyl ) [ (4-met hyl phenyl )t hi o] net hyl
wad addedttybpyatigtimetiospppref After stirring for 10 minutes

at the same temperature, the mixture was allowed towarmto -40°C,
stirred for 30 minutes, and cooled again to -78°C, and
N,N-dimethylformamide (302pl, 3.9 mmol} was added thereto.
After stirring for 30 minutes at the same temperature, water
was added to the mixture, and the mixture was extracted twice
with ethyl acetate. The combined organic layer was washed with
saturated brine, subsequently dried over anhydrous sodium
sulfate, and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel column chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 93: 7 was
concentrated under reduced pressure £o obtain the title compound
(250 mg, 0.70 mmol, 25%) as a colorless oily substance.
1H~-NMR (400MHz, CDC1l; ) §: 2.42(3H, s), 5.91(1H, s), 6.95-7.01 (2H,
m), 7.23-7.32(5H, m), 7.44-7.47(1H, m), 7.74(1H, s), 8.78(1H,

s), 10.02(1H, s}.
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Br / - NF S a [0343]
2-Brono-5-[ chl oro(2, 5-di fl uorophenyl ) net hyl ] - 4- net hyl
pyridine (2.0 g, 6.0 mml) obtained in Reference
Exanple 2 and 4-nethyl benzenethiol (746 ng, 6.0 mmol)
were dissolved in N, N-dinethylformam de(30 m), and
pot assi um carbonate (996 ng, 7.2 mol) was added
thereto at 0C. Subsequently, the m xture was stirred
[Oigéﬁnight at roomtenperature. Water was added to the
eaction m xture, which was then extracted twice with
et hyl. . Acel ate. The conbined organic |ayer was washed
Wi t —brine, subsequently dried over

5- APYERUS) SO RS f ﬁbn§E§hlféﬁ§ETﬁchp?géiﬂfﬁtﬁﬁﬁgyri
diﬂéﬁﬁﬂééfﬁbﬁf@i@h&bﬂgs subjected to flash silica ge
col umt chromat ogr aphy. The fraction obtained from an
[oxlation with hexane : ethyl acetate = 95: 5 was
rconcentrated under reduced pressure to obtain the
€ Conpound (2.5 g, 6. 0 mmol, quantitative) as a
rp green oily substance. 1H NVR(400MHz, CDC13)8:
”QE(BH, s), 2.30(3H, s), 5.75(1H, s), 6.90-6.99(2H,
M, 7.05(2H, d, J=8.1Hz), 7.21(2H, d, J=7.8Hz),
7.26(1H, s), 7.33-7.39(1H, m, 8.38(1H, s). [0344] 145
0B Ghple 61: 5-[(2

o LU SPUSTULo) BAenk LSRRV - -8 o
ridine-2-carbaldehyde (250mg, 0.70mmol) wasdissolvedinformic
acid (7ml), and 31% aqueous hydrogen peroxide (0.7 ml) was added
thereto at 0°C. After stirring for 3 hours at room temperature,
water was added to the reaction solution, and the solid thus
precipitated was collected by filtration. The solid was washed
sufficiently with water, and then was dried under reduced
pressure to obtain the title compound (90 mg, 0.22 mmol, 32%)
as a white solid.

1H-NMR (400MHz, CDCl; )d: 2.23(3H, s), 5.99(1H, s), 6.91-7.08 (24,
m), 7.46-7.52{(2H, m), 7.64-7.70(3H, m), 7.80-7.84(1H, m),
7.98(1H, s), 9.20(1H, s). |

MS m/z: 404 (M'+H) .

[0338]

Example 59:

5-1(2,5-Difluorophenyl} (phenylsulfonyl)methyl] -N- (2-hydroxy

ethyl) -4-methylpyridine-2-carboxamide

[0339]
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~~CHO i F Sfl [0346] A solution of
2-brono-5-[(2, 5-di fl uorophenyl)|[ (4- et hyl phenyl )thi o] m
ethyl ] -4-nethylpyridine (2.59, 6.0mvol) in toluene
(60mM ) was cooled to -78C, and in an argon
at nosphere, n-butyllithium(1.54 M hexane sol ution,
4.6 mM, 7.1 mol) was added thereto. After stirring
Ffor 10 minutes at the sane tenperature, the mxture
as~dl l.oaed to warmto -40C and stirred for 30
] Q‘ és. The m xturewascool edagai nto-78C, and
Fd N, N-di nethyl formamde (720 |, 7.1 nmmol) was
added. After stirring for 30 mnutes at the sane
tenperature, water was added, and the m xture was
[0 acted twce with ethyl acetate. The conbi ned
organic |layer was washed with saturated brine,
subseqlLehtd 4D 1 werepkegny an gtpriss sbebmyd Sug iy bl -4neeth
filtered, and then the filtrate was concentrated
v1ried intedtcerk preskif acifthe® 4B uPt PRI dheamijgeethanol
subjected to flash silica gel colum chronatography.
2F“I’h‘é{' ¢ T WP bt ai ned froman el ution with hexane:

L AP o oA
, [ . 146

TR B BB B g 0

REAT S P R

chBorBld H15)m1 10. 824 Uhe SYasul O84S ] sEX@IDLE $2s stirred

overnight at room temperature. Water was added to the reaction

mixture, and the resulting mixture was extracted twice with
methylene chloride. The combined organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrate
was concentrated under reduced pressure. The resultingresidue
was purified by preparative thin-layer chromatography
(develqpedwithS%HEthanol/methylenechloride,elutedwithBO%
methanol/methylene chloride), to obtain the title compound (30
mg, 0.067 mmol, 30%) as a white amorphous substance.

1H-NMR (400MHz, CDCl;)8: 2.14(3H, s), 2.52-2.56(1H, m),
3.62-3.68(2H, m), 3.82-3.87(2H, m), 5.97(1H, s), 6.90-7.07(2H,
m), 7.43-7.49{(2H, m), 7.62-7.69(3H, m), 7.81-7.87(1H, m),
7.93(1H, s), 8.39(1H, br s), 9.13(1H, s).

IR (ATR)cm ': 3413, 2940, 1662, 1650, 1529, 1496, 1307, 1143.
MS m/z: 447 (M"+H).

FAB-MS: 447.1194(Calcd for Cu,,H, 1 F2N20,8: 447.1190).

[0341]
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5-[(2

5-Di fl uorophenyl ) [ (4- et hyl phenyl ) sul fonyl ] net hyl ] - 4-
nmet hyl pyri di ne-2-carboxylic acid [0348] F I COOH N
FOO \ [0349] / '

5-[(2,5-Difl uorophenyl)[ (4-nethyl phenyl)thio] nmethyl] -
4- met hyl pyri di ne- 2- car bal dehyde (900 ng, 2.4 mmol) was
di ssolved in formc acid (20 m), and 310 aqueous

hydrogen e1oe6ro_xi de (2.5 m) was added at 0OC. After
stlrﬂ%g—aﬁ%ﬂf—ei—%—h' ours at roomtenperature, water was

2—od—§—o - Rolordele; ' 7 ‘ nz?é‘&x h S Pk IWBne thyl
Pt€ . C ca OTT. e S01It14ad
1 - A5 RSl siffdciently with water, and then was dried

essure to obtain the title conpound
04440 ng, 1.2 mmol, 510) as a white solid.
r 1H-NVR(400MHz, CDC13) 3: 2.23 (3H, s) , 2.43 (3H, s) ,
: g#H, s) , 6.92-7.08(2H m, 7.26(2H, d,
= ), 7.56(2H, d, J=8.3Hz), 7.81-7.86(1H, m,
r7s98(1H, s), 9.17(1H, s). M5 mz: 418(M++H). [0350]
Ex e 63: 147 5-[(2
5-Di fl uorophenyl ) [ (4- et hyl phenyl ) sul fonyl ] net hyl ] - N-
(045 hydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam de
51] F 0 N~OH -

2-Bromo-5- [chloro(2,5-difluorophenyl)methyl] -4-methyl
pyridine (2.0 g, 6.0 mmol) obtained in Reference Example 2 and
4-methylbenzenethiol (746 mg, 6.0 mmol) were dissolved in
N,N-dimethylformamide (30 ml), and potassium carbonate (996 mg,
7.2 mmol) was added thereto at 0°C. Subsequently, the mixture
was stirred overnight at room temperature. Water was added to
the reaction mixture, which was then extracted twice with ethyl
acetate. The combined organic layer was washed with saturated
brine, subsequently dried over anhydrous sodium sulfate, and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue was subjected to flash silica
gel column chromatography. The fraction obtainéd from an
elutionwithhexane: ethyl acetate = 95: 5 was concentrated under
reduced pressure to obtain the title compound (2.5g, 6.0 mmol,
gquantitative) as a pale green oily substance.
*H-NMR (400MHz, CDC1;)8: 2.29(3H, s), 2.30(3H, s), 5.75(1H, s),
6.90-6.99(2H, m}, 7.05(2H, 4, J=8.1Hz), 7.21(2H, d, J=7.8Hz},
7.26(1H, =), 7.33-7.39(1H, m), 8.38(1H, s).

[0344]

145



N H FOO [ 0352] :

5-[(2, 5-Di fl uorophenyl ) [ (4- met hyl phenyl ) sul f onyl ] et h
yl]-4-net hyl pyri di ne-2-carboxylic acid (208 ng, 0.5
mmol ), 2-am noethanol (46 |, 0.75 mmol),

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de
hydrochloride (144 ng, 0.75 mol),

1- hydr oxybenzotri azole (68 ng, 0.5 mmol ), and

trieth n (2091, 1.5 mmol) were dissolved in
E%E%ﬁgL—gﬁkﬁflde (35 m), and the resulting
oy OPIRISTREERY L &4 -meth

y égﬁﬁmg{ﬂ@.gzmagwﬁi%g@xt ract ed twice with mat hyl ene
organic |l ayer was dried over
roaydrous sodiumsulfate and filtered, and then the
rfiltrate was concentrated under r educed pressure. The
gang residue was purified by preparative
44ayer chr omat ogr aphy (devel oped with 60
F &Eﬁqollnethylene chloride, eluted w th300
nmet ol / met hyl ene chloride), to obtain the title
compound (125 ng, 0.27 mmol, 54% as a white
[mﬁgﬂrphous substance. 'H NVMR(400MHz, CDC13) 8: 2.14
, 2.42 (3H, s) , 2.58 (1H, t, J=5.2Hz),
3 62 %cﬁﬂtzl'én rgﬁ 3.85(2H, q, J=5.2Hz), 5.95(1H, s),
6.92-7.07(2H, , 7.24(2H, d, J=8.3Hz), 7.54(2H, d,
2-hshSH) [ (2,6 -%Iﬂt&ﬁﬁéﬁheml (Dadthy BdheBy BOEAIH] bethyl
s), 9.11(1H, s). 148 IR(ATR)cn+1: 3388, 1664, 1594,
] - 492 h 92 i dildkd (2 . Mg, d 20 md61] Mt lucdkmal 60 ml) was cooled
Cal cdf or C23H22F2N2O4S: C, 59.99;H, 4.82;F, 8.25;N
to 6:BC, 8Snd6ifGafoandonCatBosphere, Anghuryl3ioBimn (1.54 M

5.94:S, 6.81. [ 0353]
hexane solution, 4.6 ml, 7.1 mmol) was added thereto. After

stirring for 10 minutes at the same temperature, the mixture
was allowed to warm to -40°C and stirred for 30 minutes. The
mixture was cooledagainto -78°C, andthenN,N-dimethylformamide
(720 pul, 7.1 mmol) was added. After stirring for 30 minutes
at the same temperature, water was added, and the mixture was
extracted twice with ethyl acetate. The combined organic layer
was washed with saturated brine, subseguently dried over

anhydrous sodium sulfate, and filtefed, and then the filtrate
was concentrated under reduced pressure. The resultingresidue
was subjected to flash silica gel column chromatography. The
fraction obtained from an elution with hexane: ethyl acetate
= 95: 5 was concentrated under reduced pressure to obtain the
title compound (900 mg, 2.4 mmol, 41%) as a pale yellow oily

substance.
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Ref erence Exanple 8: 5- (4-chloro-3-nethyl phenyl)
O-ethyl dithiocarbonate [0354] S SAO C1 [0355]

4- Chl oro-3-nethyl aniline (4.5g, 31.8mvpl) was

di ssolved in nmethanol (20 m) , and 1 N hydrochloric
acid (95 m) was added at -5C Subsequently, a
solution of sodiumnitrite (2.6 g, 38.2 mmol) in
water (20 m) was added dropwi se thereto, and the

‘B Gl SRS Sros B 2Pa T Bt o P Suage 1 )

i | ugi on et i ,
6. FAEHEAPIGE 10083, G Oflg Ly O G 283 0k, i) ,
7.{%-.@5&:(1@? ALach i (i Xtyy e yags heaf ed) 1 018062 (11, s).

irred or 30 mnutes, and then cooled to room
[oigfperature. Water was added thereto, and the m Xxture
was extracted twice with ethyl acetate. The conbi ned
or gatiLng By es2 Was washed sequentially wth
wat er (2t i mes), sat urated agqueous sodi um
5 - hydr Dgenthidvonstieny Bnfl( sateit by bohényhesutif beyl bvethyl] -4 -
anhydrous sodiumsulfate, and filtered, and then the
mefhy Iyt Bdies- Toradntrnt b anddr reduced pressure. The
resulting residue was subjected to flash silica ge
[0xB3umm chr omat ogr aphy. The fraction obtained from an
F149 el uti onw t hhexane: ethyl acetate = 99: 1 was
on€arit’Pat ed under reduced pressure to obtain the
i compound (3. 9 g, 15.8 nmol, 500) as a pale
Fb@ oi ly substance. 'H NMR(400MHz, CDCl13) 8:

1. H t, J=7.1Hz), 2.39(3H, s), 4.61(2H, q,
J=7.1Hz), 7.25-7.40(3H, m.
[0349]

5-[(2,5-Difluorophenyl) [ (4-methylphenyl) thio]methyl] -
4-methylpyridine-2-carbaldehyde (900 mg, 2.4 mmol) was
dissolved in formic acid (20 ml), and 31% agqueous hydrogen
peroxide (2.5 ml) was added at 0°C. After stirring for 5 hours
at room temperature, water was added to the reaction solution,
and the solid thus precipitated was collected by filtration.
The solid was washed sufficiently with water, and then was dried
under reduced pressure to obtain the title compound (520 mg,
1.2 mmol, 51%) as a white solid.
1H{-NMR {400MHz, CDC1l;) &: 2.23(3H, s), 2.43(3H, s), 5.97(1H, g),
6.92-7.08(2H, m), 7.26(2H, 4, J=8.3Hz}, 7.56(2H, d, J=8.3Hz),
7.81-7.86(1H, m), 7.98(1H, s), 9.17(1H, s).
MS m/z: 418 (M +H).
[0350] |

Example 63:
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[ 0356] Exanpl e 64:

2-Brono-5-[[ (4-chl oro-3-net hyl phenyl )thio] (2,5-difluor
ophen vyl)nethyl]-4-methyl pyridine [0357] F Br ~i F
S 0 C [0358] To a solution of

S- (4-chl or o- 3- net hyl phenyl) O-ethyl dithiocarbonate
(3.9 g, 15.8 mol) in ethanol (50 m) and
tetrahydrofuran (20 m ), 1 N aqueous sodi um hydroxi de

5 (A8 M), yas, added, , a 41%%gﬂﬁ%éﬁéﬁgﬂgQﬁf%&ﬁﬁl?ﬁéthﬁl]—N—

(2 ::. -.o- g"_,,. £1q3 0 BSoRddedeat hereto,
P ori de. The

[o BEeous | ayer was acidified wwth 5 N hydrochloric
acid, and then was extracted with nethylene chloride.
Jhe ~okgapbe | ayer was dried over anhydrous sodi um
ulfdtetand filtered, and then the filtrate was
FGQN entrated under reduced pressure. The resulting
réﬁiage and
2-bronp-5-[chl oro(2, 5-di fl uorophenyl ) met hyl] - 4-met hyl p
[0¥§%F| ne (4.5 g, 13.8 nmmml) obtained in Reference
nple 2 were 150 di ssolved in N, N-di nmet hyl f or mam de

ndded {ier e EH MR e PP Echgl Send FBELEONIE nech
yl]t—eMéﬂtlﬂﬁyrmiﬁé—ﬁ\@éaﬂggfglie thegreasstiRg, 0.5 mmol),

2-aminoethanol (46 pl, 0.75 mmol),

1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(144 mg, 0.75 mmol}, 1-hydroxybenzot£iazole (68 mg, 0.5 mmol),
and triethylamine (209 pl, 1.5 mmol) were dissolved inmethylene
chloride (35 ml), and the resulting solution was stirred
overnight at room temperature. Water was added to the reaction
mixture, and the resulting mixture was extracted twice with
methylene chloride. The combined organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrate
was concentrated under reduced pressure. The resultingresidue
was purified by preparative thin-layer chromatography
(developed with 6% methanol/methylene chloride, eluted with 30%
methanol/methylene chloride), to obtain the title compound (125

mg, 0.27 mmol, 54%) as a white amorphous substance.

1H-NMR (400MHz, CDCls) &: 2.14 (3H, s), 2.42(3H, s}, 2.58(1H, t,
J=5.2Hz), 3.62-3.67(2H, m), 3.85(2H, q, J=5.2Hz), 5.95(1H, s8),
6.92-7.07(2H, m), 7.24(2H, 4, J=8.3Hz), 7.54(2H, d, J=8.3Hz),

7.83-7.88(1H, m), 7.92(1H, s), 8.40(1H, br s), 9.11(1H, s).
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m xture, and the m xture was extracted twice with
et hyl acetate. The conbi ned organic | ayer was washed
with saturated brine, subsequently dried over
anhydrous sodiumsulfate and filtered, and the
filtrate was concentrated under reduced pressure. The
resulting solid was washed with a m xed sol ution of
hexane and ethyl acetate, and was filtered to obtain
TR [k fdd 136, Compountsed 4. 554, % o 7014960185, a pal e
rown solid.” TH NVR (400MHz, CDC13) S: 2.29 (3H, s)
MS 2084 (444 (8)+H) 5.78 (1H, s) , 6.93-7.33(7H, m,
8.39(1H, s). M5 niz: 454, 456(M +H). [0359] Exanple
andb; Caled for Cp3Hy 2 F2N,0,8: C, 59.99;H, 4.82;F, 8.25;N, 6.08,
5-[[ (4-Cnhl oro- 3- net hyl phenyl )t hi o] (2, 5-di fl uor ophenyl)
s, netdy. Fduindl: net 9 p3y4 iMi ne- 2k cBr bal d2hydeS . PH380] 6 F31 .
CHO NFS 0 C1 [0361] A solution of
(0353 onp- 5- [ [ (4- chl or o- 3- net hyl phenyl ) t hi o] (2, 5-di fl uor
ophen yl)nmethyl]-4-nethyl pyridine (2.0 g,. 4.4 mmpl)
i n tRefgrenqeBxafple fas v il e - raret jpkphenl) O-ethyl
_argon atnosphere, n-butyllithium(1.54 M hexane
ditdelegarkenater i, 5.3 nmol) was 151 added thereto.
[Oﬁéter stirring for 10 mnutes at the sane

]
s
570

Ao~

ol
[0355]

4-Chloro-3-methylaniline (4.5g, 31.8mmol} was dissolved
in methanol (20 ml), and 1 N hydrochloric acid (95 ml) was added
at -5°C. Subsequently, a solution of sodium nitrite (2.6 g,
38.2 mmol) in water (20 ml) was added dropwise thereto, and the
mixture was stirred for 30 minutes at the same temperature. The
resulting reaction solﬁtion was added dropwise to a solution
of O-ethyl potassium dithiocarbonate (7.6 g, 47.7 mmol) inwater
(100ml) at 65°C. Thereactionmixturewasheatedto 90°C, stirred
for 30 minutes, and then cooled to room temperature. Water was
added therleto, and the mixture was extracted twice with ethyl
acetate. The combined organic layer was washed sequentially
withwater(ztimes),saturatedaqueoussodiumhydrogencarbonate
and saturated brine, dried over anhydrous sodium sulfate, and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue was subjected to flash silica

gel column chromatography. The fraction obtained from an
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tenperature, the m xture was allowed to warmto -40C,
~stirred for 30 mnutes, and cooled again to -78C, and

then N, N-di nethyl formam de (409 |, 5.3 mmol) was

added. After stirring for 30 m nutes at the sane
tenperature, water was added, and the m xture was
extracted twice with ethyl acetate. The conbi ned
organic Iayer was washed with saturated brine,

ubsequen dri ed .over hydro ' I
eluiil'cine Jegl? heéﬁ&et: heg%hx%%cg:e?%g = §1§: %.qlgééj %ﬁ%e&@&%&eﬁ%der

rFrate was concentrate

ol [ S
red R S B L R ke e B FB B e ™
5]l LAgLIEN 1Abl,A RAd ) IyBA.Rlalli on with hexane:
thyl acetate = 95: 5°was concentrated under reduced
1y RRESSWoRHZ0 @Rical,n Gheitbul(epcorpound (R0 ,me.3b.(8H, s),
nmol, 40% as a colorless oily substance.
4 . AHMNVRAOOMZ,1 HEDGL 3). 35 2. 290 34, 99),. 2. 43(3H, s),
5.88(1H, s), 6.99-7.05(3H, m, 7.19-7.21(2H, m,
[038638-7.41(1H, m), 7.75(1H, s), 8.79(1H, s), 10.02(1H,
s). Mo mz: 404(M +H). [0362] Exanple 66:
5- [ EedmPileoed-:3- net hyl phenyl ) sul fonyl ] (2, 5-di fl uor ophe
nyl)m ethyl]-4-nmethyl pyridine-2-carboxylic acid
2 -Hro®®s]s -d. [H4 -chi3e4-meghylphenyl) thiol (2, 5-difluorophen
5-[ [ (4-Cnhl oro- 3-net hy| phenyl )t hi o] (2, 5-di fl uor ophenyl
1 : iHi¥e- 2- car bal dehyde (700 ng, 1.7
mmol) was dissolved in formc acid (15 m) , and 31s
[S3§6erus hydr ogen
. Br
N
F §

1)

CI
[03581]

To a golution of 8- (4-chloro-3-methylphenyl) O-ethyl
dithiocarbonate (3.9 g, 15.8 mmol)} in ethanol (50 ml) and
tetrahydrofuran (20 ml), 1 N agueous sodium hydroxide (48 ml)
was added, and the resulting mixture was stirred foxr 3 hours
at 60°C. The reaction mixture was cooled to room temperature,
water was added thereto, and the mixture was washedwithmethylene
chloride. TheaqueouslayerwasacidifiedwithSIJhydrochldric
acid, and then was extracted with methylene chloride. The
organic layer was dried over anhydrous sodium sulfate and |
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue and
2-bromo~-5- [chloro (2, 5-difluorophenyl)methyl] -4-methylpyridi

ne (4.5 g, 13.8 mmol) obtained in Reference Example 2 were
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peroxide (1.7 m) was added at OC. After stirring for
2 hours at roomtenperature, water was added to the
reaction mxture, and the solid thus precipitated was
collected by filtration. The solid was washed
sufficiently with water, and was dried under reduced
pressure to obtain the title conmpound (600 ng, 1.3
78s) as a white solid. 1H NVR(400MHz, CDCl13) 6:

dlsfsé”i‘%eéif A ARG by SRt (e (p8191) 0203 [p380
ca{%%%%ggégﬁl ,Z:Q %91%0%72%'3 added MRePE¥o, %(lwwﬂé)by stirring

ovéf+§§14‘ﬁ G £60m IdpIdpdRheny | kewkhonyd Liddesr dbfdrorenbeion

mlz@ﬁlﬁ‘ﬁ’é] aMa(2Zndmd kexyetdnsd xdraetbyl tyiddivhienZzwarbasatate.
de [0366] i H F C [0367]

- Th&- ddfidikad ovogdn et hydehenyt ) sathedyw] (R, Sadufatedophine,
enyl ) met hyl ] - 4- met hyl pyri di ne- 2-carboxylic acid (300

sulhge qileditl v drdled, oReannigethamisoffm suDf e mmyl Flltered,
1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

andydeof hlorate wid gbnegntFagedrptipr reduced pressure. The
1- hydroxybenzotriazole (89 ng, 0.66 mol), 153 and

rewlemgnsamwewzﬁsuaahe@mb aBiEedi §abphegn of hexane and

i nmet hyl ene chl ori de , and the SU|tb a
Stk RREHER, NG PP £, OBtGAM EperhLhr EomPoun
V\ater vvas addfd éo the reactionbm xture
(4.3 g, 2.5 mmo e brown solid.

1H—NMR(400MHZ,CDC13)6:2.29(3H,s),2.31(3H,s),5.78(1H,s),
6.93-7.33(7H, m), 8.39(1H, s).

MS m/z: 454, 456 (M"+H).

[0359]

Example 65:

5-[[{4-Chloro-3-methylphenyl) thiol (2, 5-difluorophenyl)methy

1] -4-methylpyridine-2-carbaldehyde

[0360]

,ICHO
N
F S

Cl
[0361]
A solution of
2-bromo-5- [ [ (4-chloro-3-methylphenyl)thic] (2, 5-difluorophen
yl)methyl] -4-methylpyridine (2.0 g, 4.4 mmol) in tolueﬁe {50
ml} was cooled to -78°C, and in an argon atmosphere,

n-butyllithium (1.54 M hexane solution, 3.4 ml, 5.3 mmol) was
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and the m xture was extracted tw ce with nethyl ene
chloride. The conbined organic |ayer was dried over
anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated wunder reduced pressure. The
resulting residue was purified by preparative
thin-layer chromat ography (devel oped with 5%

nmet hanol / net hyl ene chl oride, eluted with 30%

ad&@& h%(—?}%éﬁ }ﬂf.et"ée.f %ﬂéngn‘%g £ 0 tn?:l.r{hﬁ dt 118 same

5806) as a |te

e whk Wﬂ(é‘@éﬁﬂ% @RCk3E S -240’3’2.( 38cirred
ﬁ§@£2 38(3H s), 2 58 2 59( 1H, nm, 3.65-3.66(2H, Iﬁ,

fo - Bd-miSe 2, Md So8bbdHigsin t8. 928% 0 HrH, tHdn
7.37-7.43(2H, m, 7.55(1H " s), 7.74-7.80(1H, m,

N, N-@irtdthyBiorMadOdd Habe ), 9.140ddl]) syas| &i4dR) crhflter
3390, 1664, 1527, 1492, 1147, 1049. WMs niz:

st 4O5{ My fHy.3 CAnahut Ealaddthesal S@a2ek2M s &lded,
55.31;H 4.34;Cl1, 7.10;F,7.61;

and\, Bhe I 5 161 22 Wer rek 1C; 85 2D i i arigh B3y 1F aceras@ N, The
5.64;S, 6.51. [0368] Reference Exa

corh tned Hyrsaniic f1aies- ‘Baﬂe‘t@a%]ll%e‘ﬁ%/nﬁ syFvurrbedr bshate
[0369] 'S SxQ'~ 0-1 F [0370] 154

subSEYRR bl B AFACRYIERNT RRAEIESUS Egodﬂzmn %ﬁ?tﬁ/a@d filtered,
di ssol ved

anqad:ihaen( E@@ ﬁﬂﬁt%égglg%leaéncem:}ateg un er r dqlrc%c !p%(ralsgure -

The resulting residue was subjected to flash silica gel column
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 95: 5 was concentrated under reduced
pressure to obtain the title compound (700 mg, 1.7 mmol, 40%)
as a colorless oily substance.

1M-NMR (400MHz, CDCl;)6: 2.29(3H, s), 2.43(3H, s), 5.88(1H, s},
6.99-7.05(3H, m), 7.19-7.21(2H, m), 7.38-7.41(1H, m), 7.75(1H,
s), 8.79(1lH, S), 10.02(1H, s).

MS m/z: 404 (M"+H) .

[0362]

Example 66:

5-[[{4-Chloro-3-methylphenyl)sulfonyl] (2,5-difluorophenyl)m

ethyl] -4-methylpyridine-2-carboxylic acid

[0363]
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thereto at -5C. Subsequently, a solution of sodium
nitrite (3.3 g, 48 mvol) in water (20 nm) was added
dropwi se, and then the resulting m xture was stirred
for 30 minutes at the sane tenperature. The obtai ned
reaction solution was added dropwi se to a solution of
O et hyl potassiumdithiocarbonate (9.6 g, 60 mol) in
water (100 m) at 65C. The reaction m xture was heated
to [ ' : 0
roon” 1 bhber AR T v e LSRR AT 6P, F R EfoRopneny]
sy ey L £81 Mk LA QERYAL € (7dHEm§OMDi Hefnol
ym a e§rw%§&§§g%%§ gﬁﬁ%%n?ig%#%é%ﬁth ﬁgtér (2 ?fnes), :
wa S AiWRI1ed PYHePHSm SO I (NBdh0Penead orakeuadths hydrogen
saturated brine, subsequently dried over anhydrous
pe & den Qulf at g, wasddddd eeeghc andrtbenstberihytiat @ hours
was concentrated under reduced pressure. The resulting
at nesind tempeas tsuk), eehedrt vaf laddedita chegekacoiommixture,
chromat ogr aphy. The fraction obtained froman el ution
andvitthe reeddnk thetshpireadptizegsed-weg: colhastednbynfiitegtion.
under reduced pressure to obtain the title conpound
The 80044 wER Warbed sadfl ciend Ly Bawaitey  supdragceied under
1H NVR(400MHz, CDC13)6: 1.30-1.35(3H, qg, 2. 29( 3H, a%,
reduosd preseppe vy obtadn e tit le-gomppynd £ 65 ma g A-F{nmol,

orr)) : [0371% Exanﬁljﬁ? 68:
78%L B?'%rﬁ)_-"gl %2, 52141 uor ophenyl ) [ (4-fl uor o- 3- net hyl phen
1H4_N§AﬁFmSooOmi£PtcBw1b4sﬂ§t hyl(Byrigh ne @382, 4p5 F Fr(1H, =),

6.93-7.09(2H, m) , 7.41-7.44 (2H, m), 7.56-7.57(1H, m},
7.73-7.77(1H, m), 8.03(1H, s), 9.22(1H, s}.

MS m/z: 452 (M'+H) .

[0365]

Example 67:

5-[[{4-Chloro-3-methylphenyl)sulfonyl] (2,5-difluorophenyl)m

ethyl] -N- (2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0366]

S H
S

H

[

Cl
[0367]
5-[[(4-Chloro-3-methylphenyl)sulfonyl] (2,5~-difluoroph

enyl)methyl] -4-methylpyridine-2-carboxylic acid (300 mg, 0.66
mmol), 2-aminocethanol (60 pl, 0.99 mmol),
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride

{191 mg, 0.99 mmol), l-hydroxybenzotriazole (89 mg, 0.66 mmol),
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F [03731 To a solution of O ethyl
S-(4-fluoro-3-nethyl phenyl) dithiocarbonate (4.0 g,
17.4 mmol) in ethanol (55 m) and tetrahydrofuran (10
m), 1 N aqueous sodi um hydroxide (48 m) was added,
and the m xture was stirred for 3 hours at 60C. The
reaction m xture was cooled to roomtenperature, water
was added, and then the m xture was washed with
: ri~de. .Th : i«djfl
and L g (Ie TS p AHES o £ BT 218380 e vl ene

chi’@;fﬂién?ﬁ %}@r}%rﬁkﬁé 148111 T8 0h 8N e Lia% G Ma%d Ghiedight

over an ous sodiumsulfatée and filtered, and then

at Hem Eéﬁ?éﬁéﬁu%@? GRNCEN LI gdauades tirduegdtpbaSEikBure,
The resulting residue and

and®-tHO M=Erehwaso 2t paditEluetopheny t hneé ti ] ede neh iyt pde .
yridi ne (4.8 g, 14.7 mmol ) obtained in Reference
ThdExamih inel wergan i sisolreedvd s d Nedli aned th yeriloy dreon €l es ¢BDum
m ), and potassium carbonate (2.6 g, 19.2 mmol) was
sulatidesl arfteféflaered,| emedtbyn sher fihgraterwightontenpoaied
tenperature. Water was added to the reaction mxture,
undgig refacedspr e s igr e x e rRes Létngateeddeqivas pyirikied by
et hyl acetate. The conbi ned organic |ayer was_washed .
prepafat s (ribined B9 HEhERRAIGRIY (Hewiered with 5%
anhydrous sodium sulfate and filtered, d then the
methang tW?RE%QQﬂﬁKﬁHﬁ?E&%ﬁY %hﬁﬁﬁér Pressure. The

me it TSRS SRiphrasT ant PRERGALE T1Fbf Sptiyna (190
ng o i 101 Ui atfeds P el 5,
1H-YMR (4D R8I, 3tHCB)) §: 2. 22 (6EH,s)s) 2, 3863857, 383(F8h2n¥9 (1H,
nn,8'4§f§§33§§é(2n, m), 3.84-3.86(2H, m), 5.95(1H, s),
6.92-7.07(2H, m), 7.37-7.43 (24, m), 7.55(1H, s), 7.74-7.80 (1H,
m), 7.97(1H, s), 8.40(1H, br s), 9.14(1H, s).

TR(ATR)cm™ *: 3390, 1664, 1527, 1492, 1147, 1049.

MS m/z: 495 (M"+H).

2anal. Caled for Cp3;Hyi C1F,;N;0,8:0.25H,0: C, 55.31;H, 4.34;C1,
7.10;F, 7.61;N,5.61, S, 6.42.Found: C, 55.29;H, 4.24;CLl, 7.50;F,

7.56;N, 5.64;S, 6.51.

[0368]

Reference Example 9: O-ethyl S- (4-fluoro-3-methylphenyl)

dithiocarbonate

[0369]

S
Sko”\

F

[0370]
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MSE miz: 438, 440(M +H). [0374] Exanple 69: 5- [(2
5-Di fl uorophenyl ) [ (4-fl uoro- 3-net hyl phenyl )t hi o] et hy
1] - 4- met hyl pyri di ne- 2- car bal dehyde [0375] F CHO i
--NFS 01 F [0376] A solution of

2-brono-5-[(2, 5-di fl uorophenyl ) [ (4-fluoro-3-nethyl phen
yl)th io]nmethyl]-4-nethylpyridine (2.0 g, 4.6 mmol)
in toluene (50 mM) was cooled to -78C, and in an

B L T

solu ereto.

in %ﬁe‘t"h g (96 mllq Nk A Hes Riadee 1A ot egparat Hi?’wa%'hﬁdded

mxture was allowed to warmto -40C, stirred for

th&F- &b est Q§QTCOQhBQe@ﬁéhBI§O a/861u8ndnt BENsodium nitrite
N, N-di met hyl formami de (424 1, 5.5 mmol) was added.

(3 A ter asShinblh Non ft 30 (montt pswas ddded@r®pwise, and then
tenperature, water was added thereto, and the m xture
thavase x1 it Boy edisttwice wid Istdirinedd geet atteminliiesceirbthedsame

organi c | ayer was washed with saturated brine,
tempiysegueat | e dleda bved realeydoouso kot emweglddiasd duagwise
filtered, and then the filtrate was concentrated
to pgel utddgced Prebhyit eousys we didduladHPeitiue Kka§ 60

subj.ected to flash silica gel colum
mmol) in water (100 ml) at 65°C.  The reaction mixture was heated

to 90°C, stirred for 30 minutes, and then cooled to room
temperature. Water was added, and the mixture was extracted
twice with ethyl acetate. The combined layer was washed
sequentially with water (2 times), saturated agueous sodium
hydrogencarbonate and saturated brine, subsequently dried over
anhydrous sodium sulfate, and filtered, and then the filtrate
was concentrated under reduced pressure. The resultingresidue
was subjected to flash silica gel column chromatography. The
fraction obtained from an elution with hexane: ethyl acetate
= 99: 1 was concentrated under reduced pressure to obtain the
title compound (4.0g, 17.4mmol, 43%) asavyellowoily substance.
1H-NMR (400MHz, CDC1;)é: 1.30-1.35(3H, m), 2.29(3H, s),
4.59-4.63(2H, m), 7.05(1H, t, J=8.9Hz), 7.26-7.37(2H, m).
[0371]

Example 68: -

2—Bromo—5—[(2,5-difluQrophenyl)[(4—fluoro—3~methylpheny1)th

io]lmethyl] -4-methylpyridine

[0372]
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chr omat ogr aphy. The fraction obtained froman el ution
with hexane: ethyl acetate = 95: 5 was concentrated
under reduced pressure to obtain the title conpound
(1.1 g, 2.8 nmol, 63% as a colorless oily substance.
1H NVR(400MHz, CDC13)S: 2.18(3H, s), 2.39(3H, s),
5.82(1H, s), 6.85-6.99(3H, m , 7.09-7.19(2H, m,
F7.37-7.41(1H, m , 7.73 (1H, s), 8.82(1H, s),
(1H, s). Ms nlz: 388(M+H). [0377] Exanple 70:
TZ 5-Di fl uorophenyl ) [ (4-fluoro-3-nethyl phenyl)sulfo
[]m ethyl]-4-nethyl pyridine-2-carboxylic acid
78] OH F ~ F [0379]
8-1(2,5-Difluorophenyl)[(4-fluoro-3-nethyl phenyl)thio
[O%ﬁgfhyl]-4-nethylpyridine-2-carbaldehyde (1. 1 g, 2.8
) was dissolved in formc acid (20 m), and 31%

R

ours a

dlﬁﬁ?@?&%%&tev\? Slﬁldﬁeﬂmibf) tbﬁ LERS b?n(SS ml) and

on d |d thus precipitate

teEf%ﬁf&i@ﬁuP&n (1d%ﬁ§t'QnN = é@%'ébd%ﬁhﬂﬁ?ﬁ%ailde (48 ml)

sufficiently wth water, an was dried under reduced
wa PR ahg O aliktihe &a;t:,'sﬁ:iClQJ&wlﬂB@ 3 HburPat&c. The

mol, 81% as a white solid. 158 1H NVR(400MHz, CDC13)
redét 2oR Bl &thirs)wa Le 301 St o)oorbt Spdthta)ye, water was added,
and then the mixture was washed with methylene chloride. The
aqueous layer was acidified with 5 N hydrochloric acid, and then
was extracted with methylene chloride. The organic layer was
dried over anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue and
2-bromo-5- [chloro (2, 5-difluorephenyl)methyl] -4-methylpyridi
ne (4.8 g, 14.7 mmol) obtained in Reference Example 2 were
dissolved in N,N-dimethylformamide (80 ml), and potassium
c.arbonate (2.6 g, 19.2 mmol) was added thereto, followed by
stirring overnight at room temperature. Water was added to the
reaction mixture, and the resulting mixtu_re was extracted twice
with ethyl acetate. The combined organic layer was washed with
saturated brine, subsequently dried over anhydrous sodium
sulfate and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting solid was washed with

amixedsolutionof hexane andethyl acetate, andthenwas filtered

to obtain the title compound (3.1 g, 7.1 mmol, 41%) as a white
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6.93-7.10(3H, m), 7.48-7.58(2H, m), 7.73-7.77(1H m,
8.02(1H, s), 9.23(1H, s). Ms mz: 436 (M +H)
[ 0380] Exanple 71: 5-[(2
5-Di fl uorophenyl ) [ (4-fl uoro-3-nethyl phenyl ) sul fonyl ] m
et hyl ] - N- (2- hydr oxyet hyl ) - 4- met hyl pyri di ne- 2- car boxam
de [0381] r Ii HNH F F [0382]
5-[(2, 5-Di fl uorophenyl)[ (4-fluoro-3-nethyl phenyl ) sul f
Sofpal]nethyl] 4- et hyl pyri di ne- 2- carboxylic acid (300
0.69 mml), 2-am noethanol (60 1, 1.0 nmmol),
HJNMﬁla@eﬁﬂﬁscmxngnh&lanusqamppy])aamqumnnsue5 71(1H, s),
hydrochl oride (193 ng, 1.0 mol),
6 .85 hyd? dkyermbt r8 azd(EH(93) ng, 0.69 mmol), and
triethylam ne (292 [, 2.1 mmol) were dissolved in
MS mefhy| €3, 440 oY1 ¢d) (60 m) , and the solution was
stirred overnight at room tenperature. Water was
[0¥ttled to the reaction mixture, and the nixture was
extracted twice with nethylene chloride. The conbined
or IR f was dried over anhydrous sodi um sul fate
s f||tr

(5

v WA frethyl ene chl ori de,
ed with 30@6159 nethanol/nethylene chloride), to
robtain the title conpound (190

sy CHO

[0

F S

Q

F

[0376]
A solution of

2-bromo-5-[(2,5-difluocrophenyl) [ (4-fluoro-3-methylphenyl)th
iolmethyl] -4-methylpyridine (2.0 g, 4.6 mmol) in toluene (50
ml) was cooled to -78°C, and in an argon atmosphere,
n-butyllithium (1.54 M hexane solution, 3.6 ml, 5.5 mmol)} was
added thereto. After stirring for 10 minutes at the same
temperature, the mixture was allowed to warm to -40°C, stirred
for 30 minutes, and cooled again to -78°C, and then
N,N-dimethylformamide (424 pl, 5.5 mmol) was added. After
stirring for 30 minutes at the same te'mperature, water was added
thereto, and the mixture was extracted twice with ethyl acetate.
The combined organic layer was washed with saturated brine,
subsequently dried over anhydrous sodium sulfate, and filtered,

and then the filtrate was concentrated under reduced pressure.
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ng, 0.39 nmmol, 58% as a white anorphous substance.
1H NVR(400MHz, CDC13) 8: 2.21(3H, s), 2.27(3H, s),
2.57(1H, t, J=5.2Hz), 3.63-3.67(2H, m, 3.85(2H, q,
J=5.2Hz), 5.94(1H, s), 6.92-7.08(3H m,
7.44-7.49(1H, m), 7.54-7.57(1H, m), 7.74-7.78(1H, m,
7.96(1H, s), 8.40(1H, br s), 9.15(1H, s).

| RCATR)cm 1: 3388, 1664, 1527, 1490, 1240, 1141. M

gl ep AL £ QU GIFIERNE0SS16, 81 iomn

6; i ail T | don wi
chforﬁ%g%r%&hfuor%&?ﬁe%cﬁ o@: Eéﬁ)t iR3B Hr ek Pl & i th

heta9& 0 é%&géﬂéﬂéfﬁﬁhﬁ|haé concentrated under reduced
met hyl - 3- (et hyl t hi o) pro] 2yl ] pyri di ne- 2- car boxam de
préd3g4d tFOZ)H‘ﬂ;a{‘in a3 it  @3%Rplouh@ g1sal 4t i angofhmol, 63%)
5-[(2, 5-di fl uorophenyl)[ (4-f
asIamm@&&m&a@ésdepngﬁ@@Emﬁmé] 4-
nmet h ridine-2- carbox lic acid

é 527 nmmo
"HOBIR Hz n CBedmpife A2 $ff}31ﬁetsﬁyl %%Eﬁor*‘? Xde 5(£§2n(11)P) )

o S Tt oot T 430! 657 Pt 10! 537 Rl J LA T 773 (18
s) 1- @t@yng (3 dlf@t@yt§@1ngpropyl)carbodl|n1de
hydrochloride (121 ng, 0.632 mol) and

Ms 4i et hydgmrphe) ine (69 1, 0.632 nmol ) 160 were added.
The reactlon solution was stirred for 3 days at room
[o3epperature, and was concentrated under reduced
pressure.
Example 70:

5-[(2,5-Difluorophenyl) [{4-fluoro-3-methylphenyl)sulfonyl]lm

ethyl] -4-methylpyridine-2-carboxylic acid

[0378]

A~ COH
T

5-[(2,5-Difluorophenyl) [ (4-fluoro-3-methylphenyl)thio
Imethyl]l -4-methylpyridine-2-carbaldehyde (1.1g, 2.8 mmol) was
dissgolved in formic acid (20 ml), and 31% agqueous hydrogen
peroxide (2.8 ml) was added thereto at 0°C. After stirring for
2 hours at room temperature, water was added to the reaction
solution, and the solid thus precipitated was collected by
filtration. The solid was washed sufficiently with water, and
was dried under reduced pressure to obtain the title compound

(1.0 g, 2.3 mmol, 81%) as a white solid.
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The concentration residue was subjected to silica ge
columm chromat ography, and the fraction obtained from
an elution with ethyl acetate: nethylene chloride (=
1: 20) was concentrated wunder reduced pressure, to
obtain the title conpound (253 ng, 0.497 mvol, 94%
as a white solid. 1H NWR (400MHz, CDCl1l3 ) 6:
1.90-2.00(2H, m , 2.13(3H, s) , 2.20(3H, s),
2 3 (2 5.95(tHoe)H,
50- ge%ch%(ZZHéD& @6% %5%132%‘3 t{, 39)(%% 75%82(1E| S%, s
6. 973-976(1Jd-(3H Sh) , & .38 HH B, m), O.HAH7 &)H, m), 8.02(1H,
| RCATR) cm 1: 3421, 1679, 1589, 1525, 1494, 1295, 1278,
s),12843 (1HL43%) -850, 825. M5 miz: 509(M +H). [0386]
Exanple 73: 5-[(2
MS B/ <f |46 @pheniyl ) [ (4-f 1 uorophenyl ) sul fonyl ] met hyl ] - 4-
nmet hyl - N-[ 3- (nethylsulflnyl)propyl]pyrldlne 2- car boxam
(038 [0387] O Fi NS.. FNAO 0=5=0i F [0388]
To a sol utiaon of
5- [ E*amRdist (7ddar ophenyl ) [ (4-f | uor ophenyl ) sul f onyl ] met hy

ethg/]JjE,N y ;%gcuygﬁ})llﬁ)arll t%legpﬁ:lccﬂrf)er ?eca(lgb&gmlde

[0382]

5-[(2,5-Difluorophenyl) [ (4-fluoro-3-methylphenyl}sulf
onyllmethyl] -4-methylpyridine-2-carboxylic acid (300 mg, 0.69
mmol), 2-aminoethanol (60 pl, 1.0 mmol),
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(193 mg, 1.0 mmol), 1-hydroxybenzotriazole (93 mg, 0.69 mmol),
and triethylamine (292 pl, 2.1 mmol) were dissolved in methylene
chloride (60 ml), and the solution was stirred overnight at room
temperature. Water was added to the reaction mixture, and the
mixture was extracted twice with methylene chloride. The
combined organic layer was dried over anhydrous sodium sulfate
and filtered_,— and then the filtrate was concentrated under
reduced pressure. The resulting residue was purified by
preparative thin-layer chromatography (developed with 5%

methanol/methylene chloride, eluted with 30%

159



acid (51 ng, 0.293 mml) was added under ice cooling,
and the mxture was stirred for 30 m nutes.

3- Chl oroperbenzoic acid (20 ng, 0.116 mmol) was added
to the reaction solution under ice cooling, and the
resulting mxture was stirred for 15 mnutes. 1 N
aqueous sodi um hydroxi de was added to the reaction
solution, and the mxture was extracted with

th [i ; or ' . ri
R IS0 SR o
filt S GONC r t e. The
redsu ti ng‘yhgoncent%gh%n resi vgg&gﬁgf%%g%%%b
Hwamaocgﬁ{z Ccabam ) chy thm(@&apby,, anzi7 { b, fa)acki.6m (1H, t,

obtained froman elution wth nmethanol: nethyl ene
J=ScHIER)i dé . 63 -3 63dRHwam) , CofEeld atledT tmdE#2r e§ud®éd 1H, s},

ressure. Eth acet at e- hex t
6. %&ﬂHQQ9%FcoH%Lntth|6n rég?&ﬁe gﬂd theq§%1 &Qfﬁﬁﬂ m) .,
i e ted b ti o b
7 7p4;]" tﬂuﬂ'I g%rfpoun { %g yEE) 42%&'{@ 'OO?%% a ' s) -
IRmm)ecrm\w%sslHN\ﬁ(40@\ﬁ~lz,, C063) 18540 2. J;mez 20( 2H,
23(3H, s), 2.58-2.61(3H, m, 2.76-2.83(2H, nm),

MS 3n/€zo~ 3477§|.(IV?H-HIT), 5.96(1H, s), 6.90-7.09(2H, m,
7.11-7.19(2H, m), 7.68-7.74(2H, n), 7.75-7.82(1H, m),
Anall 9684 1¢t £9),C.8 31 F8 N30 BH.C n§ 7. 93 1B( BHA2sF, 11.91;N, 5.85,
| RCATR)cm 1: 3394, 1670, 1590, 1525, 1492, 1319, 1288,

S, 38 . Faumd; Q0AN . FrmH,lm—GHSE: NEL 166 st%(wr#ﬁ 6.59.
Anal . cal cd for C24H23F3N204S2: C, 54.95:H, 4.42;F,

[03ﬂ¥]87 N, 5.34;S, 12.23. Found: C, 54.96;H, 4.34;F,

11. 14; N, 5. 42 S 12.20. [03891 Exanple 74: 162
Example 72:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl] -4-

methyl-N-[3- (methylthio)propyllpyridine-2-carboxamide

f0384]
Q
F /I g
N
a=5=0

F
[0385]

To a solution of
5-[(2,5-diflucrophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-
methylpyridine-2-carboxylic acid (222 mg, 0.527 mmol) obtained
in Example 12 in methylene chloride (5 ml),
3-methylthiopropylamine (66 mg, 07632 mmol) ,
1-hydroxybenzotriazole (71 mg, 0.527 mmol),
1-ethyl-3-{3-dimethylaminopropyl)carbodiimide hydrochloride

(121 mg, 0.632 mmol) and 4-methylmorpholine (69 pl, 0.632 mmol)
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5-[(2,5-Di fl uorophenyl )[ (4-f

| uor ophenyl ) sul fonyl ] met hyl ] - 4-

nmet hyl - N-[ 3- (et hyl sul f onyl ) propyl ] pyri di ne- 2- car boxam
ide [0390] O F/ NHO 0=5=0 [0391] To a solution

of 5-[(2,5-difluorophenyl)[(4-f
| uor ophenyl ) sul fonyl ] met hyl ] - 4-
met hyl - N-[ 3- (et hyl t hi o) propyl ] pyri di ne- 2- car boxam de
100 : 197 L) o ' [ 2
A0, TS FeTEb BRI RBATLECAZEL0 5 dave at

C roenzoil ¢ acl

rodiP8e Jergn%?:? 5 FQ?@ ke BB ABERH ra t LREUAGHE LRl 20 PEESBure .

was stirre m nutes at room tenperature,

Théggfgielghf‘é}ﬁﬂﬂﬂ{rp&%&%@iv&%c i3 v @ 414768l helVes1umn

The reaction solution was stirred for 15

chFbrit &sragiy | @@ tRAPEFAitHEh obth iagideousmsaticUMtion with
hydr oxi de was added to the reaction solution, and the -

et P Xtdber as: ettt Whilor ikt Ny ane20ohl sasdeondaetrated
organi c |l ayer was dried over anhydrous sodiumsulfate

undtl fdducerdegreasdrehenot dethihtrla e e cooweamicr 4£6d mg,
under reduced pressure. The resulting concentration

0.4%¥simuel wadt subiect edhitee s$¢1td. gel col um

chr omat ogr aph and the fracti obt ai.n f,r.om.an
1P 0N A 1D ﬂ?@réne%cﬁ G G gt h);l‘ﬁgc(éa 4% (230 (3H.
2) ncentr gt ed er 5 riaduc eSsyke. £tdwyliy, )
5) ’ac%}{\gtﬁégﬁéx%’e %2%@%26 t%'ﬁ?c%%egl'ti ng' : s)
6. SONLENG (A1) an , reségue, 7anzk | ke ,sol 78-1 hes (pHeei)pi vapediy,
was collected by filtration, to obtain the title
g) cohpoimgl. Z7OLH ngp) 0. 1464 fddl ,s74% as a white powder.

63 '
TR GATRINFY 0DMA2 I0DAEH: 25852 15862114P42. 3305k, 1778, 03234,

115&1 850, 825.
MS m/z: 509 (M"+H).
[0386]

Example 73:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-

methyl-N-[3- (methylsulfinyl)propyl] pyridine-2-carboxamide

[0387]
el
F /I N/\/\ﬁf
F 2N H o}
' 0=5=0
F
[0388]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl] -4-
methyl-N-[3- (methylthio)propyl]lpyridine-2-carboxamide (149

mg, 0.293mmol) inmethylene chloride (5ml), 3-chloroperbenzoic
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s), 3.09-3.17(2H, m, 3.62-3.70(2H, m, 5.96(1H, s),
6.90-7.09(2H, m, 7.10-7.20(2H, m, 7.67-7.82(3H, m,
7.95(1H, s), 8.18-8.28(1H, m, 9.15(1H, s).

| RCATR)cm 1: 3392, 1668, 1590, 1525, 1494, 1317, 1288,
1236, 1151, 1141, 1081. np: 182-185C M5 m z:
541(M++H) . Anal .cal cd for C24H23 F3N205S2: C, 53.32;H
4.29; F, 10 54; N, 5.18;S, 11.86. Found: C, 53.38;H,

acigi 2(?:’2_ glng 95§9§| m 8 ?&ﬁ }\%fcpe]d unLi%%‘g%lzeEéggE!Lﬁg?sand the

[ uor opheé

syl fonyl] mRt .
Py T Ry e Ry SRy )2 SR TR S5 T s 2
(20C"H§800 3% gRoh9393k a%ed':t& M redctidh §FLuErof under

4] To a sol ution of

1ce5c$<532115g diphibuercophenyt 1 fiktueeqphanyl el Eoryls mbtlyes .
l]-4- nethylpyrldlne 2-carboxylic acid (93 ng, 0.221

dougbbained hydrduiadglesidad retityd eracthbarsobutBon,

n1 , 2-amno-1|, 3-propanediol (24 ng, 0.265 mmol),
andl -dhed moxythere otad azol e dt3 gl t10 . 2hyieslg ,chloride. The

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de

orgaydroodidymy d@s dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting concentration residue was subjected
to silica gel column chromatography, and the fraction obtained
from an elution with methanol: methylene chloride (= 1: 30) was
concentrated under reduced pressure. Ethyl acetate-hexane was
added to the resulting concentration residue, and the solid thus

precipitated was collected by filtration, to obtain the title

compound (122 mg, 0.232 mmol, 79%) as a white powder.
1H-NMR (400MHz, CDCl,) &: 2.10-2.20(2H, m), 2.23(3H, s),
2.58-2.61(3H, m}), 2.76-2.83(2H, m}, 3.60-3.71(2H, m), 5.96 (1H,
g), 6.90-7.09(2H, m), 7.11-7.19(2H, m), 7.68-7.74(2H, m),
7.75-7.82(1H, m), 7.96(1H, s), 8.21-8.29(1H, m), 29.15(1H, s).
IR(ATR)cm'l: 3394, 1670, 1590, 1525, 14%2, 1319, 1288, 1236,
1149, 1049.

mp: 170-173°C

MS m/z: 525 (M"+H) .

Anal.calcd for CosH,sFaN;0,8;: C, 54.95;H, 4.42;F, 10.87;N,
5.34;5, 12.23.

Found: C, 54.96;H, 4.34;F, 11.14;N, 5.42;S, 12.20.

[0389]

Example 74:
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164 (51 ng, 0.265 mmol) and 4-net hyl nor phol i ne (29 |
0.265 mmol ) were added, and the resulting m xture was
stirred for 17 hours at roomtenperature. Ethyl
acetate was added to the reaction solution, and the
m xture was washed sequentially with a saturated

sol ution of sodi um hydrogencar bonate and sat urat ed

apmny, o C d O d

[ofgpel ution with nethanol: methylene chloride (= 1: 20

was soncgntrated under reduced pressure. Ethyl

ag” 0?’(ane was added to the resulting

F>tofitentration residue, and the solid thus

pteci pitated was collected by filtration, to obtain

t title conpound (81 ng, 0.164 nmmol, 74% as a

whi te powder. 1H NVR(400MHz, CDC13)8: 2.21(3H, s),
[O§%£¥%2.57(2H, m, 3.87-4.03(4H, m , 4.10-4.19(1H m
tY975.96(1H, s), 6.90-7.09(2H, m, 7.11-7.19(2H, m,

7.67-7. 74(2H. M. 7.75-7.82(1H, 1), 7.96(1H, s),
8. 63K %"rzl%ln%“:ffsrlz), 9. (17(1ans). IR(,(ATR)Cfrzl:
9
5 D Sty i ot Ry ooty Fine diiyh o -
ﬂ{lﬁﬂ_ d j%%l: : 1 Pnd7s H .-
neH Y 531§ﬁ|!§ %rﬁ%r?h S, 6. 4)815.!%0§un§icﬁ}%, é%%??ﬁfﬁ%?%ﬁ?e (100
mg 1l A Nmm>168 bt aind inl @296b1EXa0PLEA KéthP1éhé-{KLoride

5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl I et hyl
(5 ml), 3-chloroperbenzoic acid (68 mg, 0.393 mmol) was added.
The reaction solution was stirred for 15 minutes at room
temperature, andthen3-chloroperbenzoicacid (30mg, 0.174mmol)
was added. The reaction solution was stirred for 15 minutes
at room temperature. 1 N aqueous sodium hydroxide was added
to the reaction solution, and the mixture was extracted with
methylene chloride. The organic layer was dried over anhydrous
sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting
concentration residue was subjected to silica gel column
chromatography, and the fraction obtained from an elution with
methylene chloride: ethyl acetate (=3: 2) was concentratedunder
reduced pressure. Ethyl acetate-hexane was added to the
resulting concentrationresidue, and the solidthusprecipitated

was collected by filtration, to obtain the title compound (79

mg, 0.146 mmol, 74%) as a white powder.
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165 1-4- et hyl pyridi n-2-yl]carbonyl ] pi peridi n-4-ol
[0396] Na N OH O=s=0 0 [0397] To a solution of
5-[(2, 5-di fl uorophenyl )[ (4-f
| uor ophenyl ) sul f onyl ] net hyl ] - 4-
met hyl pyri di ne-2-carboxylic acid (94 ng, 0.223 nmol)
obtained in Exanple 12 in nethylene chloride (3 nml),
4- hydr oxypi peri di ne

1Hh%2wagc£bn?fﬁz‘3nﬁpbi3 } s hgdnexyhenzetr,imzobe2s (3, s), 2.93 (3H,
(30ng, 0. 223mm1),

s) 1-et hyd-3- Iﬁ{ﬂﬁnethyLaanGpFGpwbxeﬂnbodnhnid@.96(1H, s},
hydrochl oride (51 ng, 0.268 nmol ) and

6 . 90 17Rt 48/{ 3br phol T 0 (2R 0 (21, 268 Tmbl )7 - §f T added? - FRELH-
the resultl ture tlrred for 18 hours at

S) Qﬁﬂ?éﬂ %yﬂ? "was added to the

IR ﬁﬂ@ n? %%Jé’z:“ (1%686‘”‘155'66 %étsurz%cl‘é’ﬁs yaghedizgg, 1236,

equen |a1l W't h "an ‘aqueous sodlun1hydrogencarbonate

11gﬂﬂif¢ﬂ}g&§@gﬁbrlne The organic |ayer was dried over
anhydrous sodiumsul fate and filtered, and then the

mp f i18T-et&SWas concentrat ed under reduced pressure. The
resul ting concentratlon resi due was subjected to

MS g4 % ¢4’ Iurm chromat ogr aphy, and the fraction

oIS {17028, A0, oo b TELLSDSL, PRI pikento soin,

5:ﬂ§%§5 u€.gdt hyl acetate hexane was added to the
resul tlng concentration residue, andthe solid thus
demcpl td efh . yvas, cof lected Ay, I.ﬁl I ¢ rfglg)n 13 oppbtain
e ti'tl’e conpound (76 ' ng, 0.151 nmol 680) as a
Oyygte powder. ' H NVR(400MHz, CDCl13)S: 1, 60-1. 72(2H
m, 1.90-2.09(2H, m,

Example 75:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -N-

[2-hydroxy-1- (hydroxymethyl)ethyl] -4-methylpyridine-2-carbo

xamide

[0393]

[0394]

To a solution of
5—[(2{5—difluorophenyl)[(4-f1uorophenyl)sulfonyl]methyl]—4—
methylpyridine-2-carboxylic acid (93 mg, 0.221 mmol) obtained
in Example 12 in methylene chloride (3 ml},
2-amino-1, 3-propanediol (24 mg, 0.265 mmol},
1-hydroxybenzotriazole (30 mg, 0.221 mmol},

1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
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166 2.25(3H, s), 3.30-3.50(2H, m, 3.82-4.08(2H, m,
4.12-4.28(1H, m, 5.95(1H, s), 6.89-6.98(1H, nm,
7.00-7.08(1H, m, 7.10-7.20(2H, m, 7.46(1H, s),
7.70-7.80(3H, m, 9.17(1H, s). IR(ATRcm 1: 3463,
1606, 1589, 1492, 1444, 1326, 1282, 1238, 1147, 1081,
1027. np: 171-173C M5 nfz: 505(M +H). Anal.cal cd for
C25H23F3N204S: C, 59.52;H, 4.59;F, 11.30;N, 5.55;S,

5]2 Bg OF?gggrgToc.{éx 2% 4§ H?téx?ﬁ?%p?%%lﬁé’ l\k9 §£155'0.8265 mmol)
wezir’egI %191% &PLQ@ Ie) ﬁéﬂ% J.Lﬂé'@tf@i'l 17 hours

onyl nnrp [ 0399]
rdorr! %I lelratﬁéfeN chhQISECQe@até Q«f’é%o]add-@a @osﬁhéti:@ébtlon

50151&1(&1 5-id e aphenita [k fhasnaphasyhdstd 4 Dy | et hy
-4- nethylpyrldlne 2-carboxylic acid (119 ng, 0.282

sat"ﬁ'ﬂ%lt)ecp RiAiutetn iof Byaimhehidrbgenetbpbaneecandrsateufsted
m ), norpholine (30pl, 0.339 mmol),

brihdy drheyhenzoida Laget 3aé3358::|ngi, o@eR82hyrwbls sodiumsulfate
1- et hyl - 3- (3-di met hyl am nopropyl ) carbodi i m de

andyfdlaeledr,i ded t68 higl txBiFBYasmeloncgng rated under reduced
4- et hyl nor phol i ne (37pl, 0.339 mol)

pressure. The resulting concentratlon residue was subjected
to silica gel column chromatography, and the fraction obtained
from an elution with methanol: methylene chloride (= 1: 20) was
concentrated under reduced pressure. Ethyl acetate-hexane was
added to the resulting concentration residue, and the solid thus
precipitated was collected by filtration, to obtain the title
compound (81 mg, 0.164 mmol, 74%) as a white powder.

1H-NMR (400MHz, CDCl;)6: 2.21(3H, s), 2.46-2.57{2H, m),
3.87-4.03(4H, m), 4.10-4.19(1H, m), 5.96(1H, s), 6.90-7.09(2H
m), 7.11-7.19{(2H, m), 7.67-7.74(2H, m)}, 7.75-7.82(1H, m),
7.96{1H, s), 8.63(1H, br 4, J=7.6Hz}, 9.17(1H, s}.
IR(ATR)cem 1: 3421, 3278, 1639, 1590, 1536, 1494, 1319, 1292,
1234, 1143, 1076, 1041.

mp: 150-152°C

MS m/z: 495 (M"+H).

Anal.calcd for C;sH, 1 FaN;0s8: C, 55.87;H, 4.28;F, 11.53;N,
5.67;5, 6.48.

Found: C, 55.74;H, 4.13;F, 11.74;N, 5.68;S, 6.63.

[0395]

Example 76:

1-[[5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl
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were added. The reaction solution was stirred for 5
days at roomtenperature, and was concentrated under
reduced pressure. 167 The resulting concentration
resi due was subjected to silica gel colum
chr omat ogr aphy, and the fraction obtained from an
elution wth 65s ethyl acetate/hexane was
concentrat ed under reduced pressure Et hyl
’ , 1y 11 i Xs nQol
o . A as—preci pi tat ed
[o %ﬁﬁb col |l ected by f||trat|on to obtain the title
oynd (94 ng, 0.192 nmol, 68% as a white powder.
ONHz,CDC13)8:2.26(3H, s),
B B8N3! ¢&8H, m, 5. 95(1H, s), 6.89-7.08(2H, m,
7iX0-7.20(2H, m, 7.53(1H, s), 7.70-7.80(3H, m,
4

7(1H, s). IR(ATRcm1: 1629, 1590, 1492, 1461,
4, 1280, 1226, 1147, 1114, 1083. np: 165-167C M5
mz: 491(M++H). Anal.cal cd for C24H21F3N204S: C
[(0BB1177;H, 4.32;F, 11.62;N, 5.71;S, 6.54. Found: C
58.81;H, 4.25;F, 11.94;N, 5.78;S, 6.71. [0401]
Examst @ ZRL1W 42 & Di | uor ophenyl ) [ (4-f I uor ophenyl )

- FER HERA A RRIRASAE i (- L e o b Bme} eyl ~4-
me€%§1py;i&i£é—£L£;rboxylic acid (94 mg, 0.223 mmol} obtained
in Example 12 in methylene chloride (3 ml), 4-hydroxypiperidine
(27mg, 0.268mmol), 1-hydroxybenzotriazole (30mg, 0.223 mmol),
1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(51 mg, 0.268 mmol) and 4-methylmorpholine (29 pl, 0.268 mmol)
were added, and the resulting mixture was stirred for 18 hours
at room temperature. Ethyl acetate was added to the reaction
solution, and themixture was washed sequentiallywithanaqueous
sodium hydrogencarbonate and saturated brine. The organic
layer was dried over anhydrous sodium sulfate and filtered, and
then the filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to gilica gel
column chromatography, and the fraction obtained fromanelution
with methanol: methylene chloride (= 1: 30) was concentrated
under reduced pressure. Ethyl acetate-hexane was added to the
resultingconcentrationresidue, andthesolidthusprecipitated

was collected by filtration, to obtain the title compound (76

mg, 0.151 mmol, 68%) as a white powder.
1H-NMR (400MHz, CDC1l3;)8: 1.60-1.72(2H, m), 1.90-2.09(2H, m),
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[0403] To a solution of
5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
[1-4- 168 rmet hyl pyri di ne-2-carboxylic acid (96 ng,
0.228 mmol ) obtained in Exanple 12 in nethyl ene
chloride (3m), O net hyl hydroxyam ne hydrochl oride (23
nmg, 0.273 mmol ), 1-hydroxybenzotriazole (31 ng, 0.228
nmol ), 1-ethyl -3-(3-di net hyl am nopropyl ) carbodiin de
2.@§@£@C@J0r3d?o $520 (BE, ®)273. 9p0k) 0808, m) , 4.12-4.28 (1H,
met hyl nor pholine (591, '0.546 nmol) were added. The
)reastasmlﬂolusnon wa$aﬂar9&x1ﬂcn my days. @b - 7r@&h1H m},
tenperature, and was concentrated under reduce
7. bR s 62H, The ﬁe§@Hﬂﬁthé®nﬁeﬁ@Tﬁt$%h3$eémdu@ e 1H, 8) -

AR, e PR s PRI OS5 080Y 830, 3,

et { hex was concentrated under reduced
llgfesgége to@%ﬁtaina white solid. The resulting solid
mp Wag7nashed: W th ethyl acetate-hexane, and then was
collected by filtration, to obtain the title conpound
Ms(ﬁbzng5OE(M4ﬂthDI 64s) as a mhite powder. 1H NWVR
(400MHz, CDClg) 22 3H %? 91(3H, s). 5.94 (1
Anas} ca%C@ofqu ezﬁzaﬁyNz dR2IZ i, ¥ BB séésﬁb PN
5%% s), 9. 11(1H s) 10. 21(1H, br s).
1: 3343, 1689, 1587, 1475, 1295, 1238, 1207,

Fo lﬁ%fi( nﬁ%iﬁlm %lc%r %%z}?br f@z‘i%ﬁ:ﬁégﬁg@ ggzg% 00; H

[0%9 ;F, 12.65; N, 6.22;S, 7.12. Found: C, 56.00;H
;F, 12.85; N, 6.32;S, 7.23.

Example 77:

4-[[5-[(2,5-Difluocrophenyl) [ (4-fluorophenyl) sulfonyl]methyl

] -4-methylpyridin-2-yl]carbonyllmorpholine

[0399]

o}

F =

0=8=0

¥
[0400]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-
methylpyridine-2-carboxylic acid (119 mg, 0.282 mmol) obtained
in Example 12 in methylene chloride (3 ml), morpholine (30nl,
0.339 mmol), 1-hydroxybenzotriazole (38 mg, 0.282 mmol),
1—ethyl—3—(3~dimethylaminopropyl)carbodiimide hydrochloride
(65 mg, 0.339 mmol)} and 4-methylmorpholine (37ul, 0.339 mmol)
were added. The reaction solution was stirred for 5 days at

room temperature, and was concentrated under reduced pressure.
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[ 04041 Exanple 79: 169 5-[(2
5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl ] nethyl]-N
nmet hoxy- N, 4- di met hyl pyri di ne- 2- car boxam de [0405] a
F/ NI Fi p.U 0 04 To a solution of
5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[]-4- methyl pyridine-2-carboxylic acid (99 ng, 0.235
nmol ) obtained in Exanple 12 in nethylene chloride (3
m Q- dj et h i; l.ar.i ‘AT,
T AP TSyt b Sag o P earer £ a7 548 e oel
' 2 (3 o 0 e
B A e T

witdt eishyiRphekine o8l xhne0wads cBRBkht rheea8 added. rdi€ced

reaction solution was stirred for 5 days at room

prdLADeS at Wiy 2R M CORRM aled ddmieY tedieedesulting
pressure. he resulting concentration resi due was

corsahjteaiteibd aresd1desd, gald ok usml ohrones ographyi tamed was
the fraction obtained froman elution w thhexane:

coldtduytledtst dtidti=ation, 1fowalst zbmcEne rHttde: qodgounddd8édng,
pressure. Ethyl acetate-hexane was added to the

0. s mnaing 6&oncohta athhore resvdRe; and the solid thus

o BREEL R 2T ST S50, 0 L HAES! SBygh L8155,
s)‘gﬂ%%ﬂ%ﬁ%ﬁ%%ﬁgg@%qc@@%% @21(3Msslam, s,
7.70-7.80(3H, m), 9.17(1H, s).

IR(ATR)cm™ ': 1629, 1590, 1492, 1461, 1324, 1280, 1226, 1147,
1114, 1083.

mp: 165-167°C

MS m/z: 491 (M"+H).

Anal.caled for O, H, F2N,0,S: C, 58.77;H, 4.32;F, 11.62;N,
5.71;S, 6.54.

Found: C, 58.81;H, 4.25;F, 11.94;N, 5.78;5, 6.71.

[0401]

Example 78:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -N-

methoxy-4-methylpyridine-2-carboxamide

[0402]

F ol "N
Nod
N

2

F

F

[0403]
To a solution of

5-[(2,5-diflucrophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-
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s), 5.95(1H, s), 6.90-7.09(2H, n), 7.10-7.19(2H, m,
7.48-7.59(1H m), 7.68-7.81(3H, m), 9.20(1H, s). 170
| RGATR cm 1: 1631, 1590, 1490, 1425, 1324, 1286, 1232,
1147, 1083, 987, 904. np: 156-158C M5 miz: 465(M +H).
Anal . cal cd for C22HLI9F3N204S: C, 56.89;H, 4.12;F,
12.27;N, 6.03;S, 6.90. Found: C, 56.96;H, 4.11;F,
12.53; N, 6. 08 S, 7.02. [0407] Exanple 80:

0 R R g

o S o A g R LRl e

f&ﬁ?ﬂﬁﬁ’é )l fgnyd ] 58 Rldnd- 1-n droxybenzotrlazole (31
yl pyridi ne-2- carboxyllc aC|d (106 nmg, 0.252 mol)

ob@ anedmén Exanple 12 innethylene chloride (3 nl) ,
(3 al ani ne ethyI ester hydrochloride (46 ng, 0.302

1- W) 43 1 hydlneeibelaei opzabel | Sdrbodi 101 @6 2hyanbghloride
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
(52hyer,ochboRitteol  Shdg -meLBO2momphplang (59 pl, 0.546 mmol)
4- et hyl norpholine (66 |, 0.604 nmol) were added. The
wereautdash sGhet renckasns SPOAPEd ONoWass skéuredafor 5 days at
room temperature, and was concentrated under reduced pressure.
The resulting concentration residue was subjected to silica gel
column chromatography, and the fraction obtained froman elution
with 65% ethyl acetate/hexane was concentrated under reduced
pressure toobtainawhite solid. The resulting solidwas washed
with ethyl acetate-hexane, and thenwas collected by filtration,

to obtain the title compound (66 mg, 0.147 mmol, 64%) as a white

powder.

1H-NMR (400MHz, CDC1,)8: 2.22(3H, s), 3.91(3H, s), 5.94(1H, s),
6.90-7.10(2H, m), 7.11-7.20(2H, m), 7.65-7.80(3H, m), 7.95(1H,
s), 9.11(1H, s), 10.21(1H, br s).

IR{ATR)cm *: 3343, 1689, 1587, 1475, 1295, 1238, 1207, 1172,
1141, 1112, 1079.

mp: 231-234°C

MS m/z: 451 (M +H).

Anal.caled for CyH;;F3N,0,8: C, 56.00;H, 3.80;F, 12.65;N,
6.22;8, 7.12.

Found: C, 56.00;H, 3.80;F, 12.85;N, 6.32;8, 7.23.

[0404]

Example 79:
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roomtenperature, and was concentrated under reduced
pressure. The resulting concentration residue was
subjected to silica gel 171 colum chromat ography,
and the fraction obtained froman elution wthhexane:
et hyl acetate (=1: 1) was concentrated under reduced
pressure, to obtain the title conmpound (126 ng, 0.242
nmol , 96% as an annrphous subst ance. 'H-NNR(4OON+E

J=8. 6%&)

. PR P ¢ B 7.95(1H, s),

[ 043 A0- 8. 50(1H m, 9.14(1H, s). IR(ATR)cw+1 3396,

1727,, 1671, 1589, 1521, 1492, 1326, 1292, 1236, 1186,

#T w2081, M5 miz: 520(M ). [0410] Exanple 81:

% [ (2,5-difluorophenyl)[(4-fluorophenyl)sul fonyl]m

yl  1-4-nmethyl pyridi n-2-yl]carbonyl]-~-al ani ne

“11] ~J~ FN " "OH FI NHO~==0 [0412] To a

sol ution of

[04ﬁéﬂ5 [(2 5- dlfluorophenyl)[(4 f1 uorophenyl ) sul fonyl ]

hyl -4-met hyl pyridin-2-yl] carbonyl] -(3-al ani ne

et hyls %Sts%flét]i%% U

5-[(2,5-difluorophenyl) [ (4-f£luorophenyl) sulfonylimethyll] -4-

methylpyridine-2-carboxylic acid (99 mg, 0.235 mmol) obtained
in Example 12 in methylene chloride (3 ml), N,
O-dimethylhydroxyamine hydrochloride (28 mg, 0.282 mmol),
1-hydroxybenzotriazole (32 mg, 0.235 mmol),

1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(54 mg, 0.382 mmol) and 4-methylmorpholine (61 pl, 0.564 mmol)
were added. The reaction solution was stirred for 5 days at
room temperature, and was concentrated under reduced pressure.
The resulting concentration residue was subjected to silica gel
columnchromatography,andthefractionobtainedfromaﬁelution
withhexane: ethyl acetate (=1: 1) was concentratedunder reduced
pressure. Ethyl acetate-hexane was added to the resulting
concentration residue, and the solid thus precipitated was
collected by filtration, to obtain the title compound (73 mg,

0.157 mmol, 67%) as a white powder.
1H-NMR (400MHz, CDC1;)8: 2.21(3H, s), 3.42(3H, br s), 3.81(3H,
s), 5.95(1H, s), 6.90-7.09(2H, m), 7.10-7.19(2H, m),

7.48-7.59(1H, m), 7.68-7.81(3H, m), 9.20(1H, s).
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0.231 mmol) in tetrahydrofuran (5 m) and water (3 m)
, lithium hydroxide nonohydrate (12 ng, 0.277 mmol)
was added thereto, and the mxture was stirred for
2.5 hours at roomtenperature. 1 N hydrochloric acid
(0.3m) and water were added to the reaction 172
solution, and the m xture was extracted with nethyl ene
chl oride. The organic |ayer was dried over anhydrous
TR SO UmSul fale andodf,i hueed4a8d then,theskil tpabe 1147,
was concentrated under reduced pressure. Ethyl
108 etad e, hane was added to the resulting
concentration residue, and the solid thus precipitated
mp walk56 cfd°écted by filtration, to obtain the title
niLE‘pound 102 ng, 0.207 mmol, 900) as a white powder.
MS g (IXHS) S 2. 20(3H s), 2.74(2H, t,

Anaérgcbagﬂgg%gfaﬁ zﬁ§§15§3]§ﬁ%‘2€| 3HZ) '565 8%5(}11H43i2 F, 12.27;N,

6. c736é3 Tg 16 2H, , [.76- 82(1H n) 7 96(1H s),
8. 47(1H br t, J 6.3Hz), 9.17(1H, s). IR(ATRlcm1:
Foulib2, Cc 2959, 96L7I-3L,6,4 1664F, 168%3 115316 - 48199, 130%; 1230,
1182, 1145, 1085. np: 223-226C M5 m z: 493( M++H)
[0401El . cal cd for C23H19F3N205S: C, 56.09;H, 3.89;F
11.57; N, 5.69;S, 6.51. Found: C, 56.00;H, 3.91;F,
11. Exapls: @RS, 6.60. [0413] Exanple 82: Tert-butyl
2-[ {5-[(295-difluorophen¥I) (4- quorophenyI sulfo g
g ?@%93%9@ % %Tyl methyl
ethyl]carbanate [0414] \ F r-

] -4-methylpyridin-2-yl]cdrbonyl] - é alanine ethyl ester

[0408]

F Lz N/\/H\O/\

[
F N

:

!
[0409]
To a solution of

5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -4-
methylpyridine-2-carboxylic acid (106 mg, 0.252 mmol) obtained
in Example 12 inmethylene ch.loride (3ml), B-alanine ethyl ester
hydrochloride (46 mg, 0.302 mmol), 1-hydroxybenzotriazole (34
mg, 0.252 mmol),

1-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
(58 mg, 0.302 mmol) and 4-methylmorpholine (66 ul, 0.604 mmol)
were added. The reaction solution was stirred for 15 hours at
room temperature, and was concentrated under reduced pressure.

The resulting concentration residue was subjected to silica gel
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Fi NNO 010 F [0415] To a solution of 173
5-1(2,5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] net hy
| 1-4- methyl pyridine- 2-carboxylic acid (374 ng, O0.888
nmol ) obtained in Exanple 12 in methylene chloride

(10 M), tert-butyl (2-am noethyl)carbamate (170 I,
1.07 mmol ), 1-hydroxybenzotriazole (120 ng, 0.888
mmol ), 1-ethyl-3-(3-dinmethyl am nopropyl ) carbodii m de

colHLERgPie TsrPRE (T PbT sl ms tagmas shuhon
wi%e o303 X yé%ﬁ%ﬁ%ﬁ%ﬁiﬂ@ L hor 3 Heuhs et rEPRAUNder reduced

nperat ure. acetate was added to the reaction

pre\?m.%l»tlﬁ.lé. OB ot BReN X1 ecBsunRsheth s8Queid Aklbl, 96%)

sat urat ed aqueous sodi um hydrogencar bonat e and

as S Wrdteshdud nubskhha ganic  layer was dried over
anhydrous sodium sulfate and filtered, and the

' H-NMR (400 Hms @uhcontd:atle® Udbr tredliced tlesstirel (3the s},
resulting_concentration residue was subj ed to

2. &4 (Fba tgef =0 cblitim %h}%ﬁ%t%@ﬂ%ﬁh&ﬁ'aﬁdgbﬁéhﬁrgctQ%%'le)’

5. 9%b611ﬁ‘i,neds)f,r°“% ?‘Qoglg %%EQH W Fn'i‘r,‘exgr‘.‘iﬁd(%&ﬂy' @acetale cuz),
(=1:7"1) ‘Wa's contéentrated Under ‘reduce pressure, to

7. AT e kbt e rpancy 483, M, 99187 E) ] 40 98:59 (1H,
as an anor phous substance.

m) ,1H NMR(14D0MHz, CDC13) 8: 1. 43(9H, s),
2.20(3H.s), 3.32-3.45(2H, m), 3.53-3,.65(2H,_m
IR (ATRA-an §7( BR26m) 178795081 . 515896, B2, 0bf 9Py +§26. 1292,
7, 14(2H t,. J=8.4Hz), 7.67-7.82(3H m, 7.95(1H s),
1236 g 1Poas 4 7 0% 15(1H, s). IR(ATR)cm 1: 3334,
ws A0, LA7Qp (1589, 1521, 1492, 1365, 1328,

fo410]
Example 81:
N-[[5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl

] -4-methylpyridin-2-yl]l carbonyl] -B~alanine

To a solution of
N-[[5-[(2,5-difluorocphenyl) [ (4-fluorophenyl)sulfonyllmethyl
] -4-methylpyridin-2-yl]carbonyl]-f-alanineethyl ester (120mg,
0.231 mmol) in tetrahydrofuran (5 ml) and water (3 ml), lithium
hydroxide monohydrate (12 mg, 0.277 mmol) was added thereto,
and the mixture was stirred for 2.5 hours at room temperature.

1 Nhydrochloricacid (0.3ml) andwater were added to the reaction
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1236, 1145, 1081. M5 miz: 564(M +H). [0416] Exanple
83: 174

N-[ 2- (acetyl ami no)et hyl]-5-[(2, 5-di fluorophenyl)[(4-fl
uor op

henyl ) sul fonyl ] met hyl ] - 4- net hyl pyri di ne- 2- car boxam de
[0417] Ny F/ NHO 0~0 F [0418] To a solution
of tert-butyl [2 [[[5-[(2,5-difluorophenyl)[(4-f

soi#?:[%@ g.pﬁltl)ltc‘éj QML%%]% %}é‘% act w3.th mﬁthylene chloride.
Th@t ogtalr% ?%L%%ew(agod¥ﬁd &é@%ﬂﬂg}&ﬁodé(ﬁﬁm %ﬂ?ﬁfate and

tri oroacetic ~ acid

P@@Fé’d aMé thenresultinRg aFexX{rHE S Naserst i f &4 unfd‘érr 2e8uced
hours at room tenperature. The reaction sol uti on was

preEHNELA! I afred, 1Undelt dredurediny esslirRidan toradthy leilting
chl ori de an a 0. 5 N aqueous sodi um hydr oxi de were

coracsieth i hoset e s Tdee or gadi the | syt dwalsus epacai piltaded edas
over anhydrous sodiumsulfate, and filtered, and then

colhected thafélnastdoneend radttedi runder t & edeceunp@res ddie,. mg,
The resulting concentration residue was di ssolved in

0.2 phehe ¥ braglea (Brhtg powderacetic anhydride (23

‘ngnent S0t a8 Wh(% i Pl ﬁyff i @{N“)érgngm)
8 Rl s e 3 o
t, mrstaquoeéspnessurza mhe Tesadtis®(1H, m), 7.96(1H, &),
8.47(1H, br t, J=6.3Hz), 9.17(1H, s}. '

IR(ATR)cm *: 3062, 2969, 1716, 1654, 1589, 1531, 1490, 1326,
1230, 1182, 1145, 1085.

mp: 223-226°C

MS m/z: 493 (M'+H).

Anal.caled for C,3H:gF3N,O58: C, 56.09;H, 3.89;F, 11.57;N,
5.69;5, 6.51.

Found: C, 56.00;H, 3.91;F, 11.57;N, 5.67;S, 6.60.

[0413]

Example 82: Tert-butyl

[2-[[[5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]jmeth

yv1l] ~4-methylpyridin-2-yl] carbonyl] amino] ethyl] carbamate

[0414]

H
F P N
fodeanuat
D&Sﬂ

F

[0415]

To a sclution of
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concentration residue was subjected to silica ge
columm chromat ography, and the fraction obtained from
an elution with nethanol: nethylene chloride (= 1:

20) was concentrated under reduced pressure, to
obtain the title conmpound (79 ng, 0.156 175 mmol, 98%
as an anor phous substance.

1H NVR(400MHz, CDC13) 5: 1. 99(3H, s) , 2.23 (3H, s) , 3

>" %@?‘?%ﬁ%&ﬁ%lﬁgﬁf -}éa%ﬂer}'{?l )ﬁi%hﬂ] mdthyl] -4-
me%‘%ﬁdﬁjlg %)%E‘( f;}c:ldnfgf(A?R)(i)n%%S mgnol% obtained

I e 149 117 1417 .
%@S%pzl:]é gLOZS (lﬁ%% tA}hy;\% o aI cd fo ?&1@%-% g@,\e 01-211%&{2-'(]:D e

2—%%1%%hﬁ IWidbandd=L /(10 8;&,311; 97 Gandsh ) Found: C,
.88; H, 4. 47 F, 11.45;N, 8.25;S, 6.44. [0419]

1- @m@%o@ﬂmlé 2%§4q g (D .888 mmol),
5-di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl ] neth

1 - iRy 14-avetInd ipyertilor e nydd wanbionyd 1o fgjde  hydrochloride
ethyl]carbanate [0420] H Fi Nn NWO, Fi , NHO
(208~)g , [ D421 Jmrkel Ja agidl 4t nehhyimesphobgng| (116 pl, 1.07 mmol)
[2-[[[5-[(2, 5-difluorophenyl)[ (4-fl uorophenyl)sul fonyl
wer] edy| pr4l fBEhJELFFIILE Mas- §ELEERFOATE] LAnifgYs at room
et hyl ] carbanmat e (90
temperature. Ethyl acetate was added to the reaction solution,
and the mixture was washed sequentially with saturated aqueous
sodium hydrogencarbonate and saturated brine. The organic
layer was dried over anhydrous sodium sulfate and filtered, and
the filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to silica gel
column chromatography, and the fraction obtained fromanelution
withhexane: ethyl acetate (=1: 1) was concentratedunder reduced

pressure, to obtain the title compound (491 mg, 0.871 mmol, 98%)

as an amorphous substance.

1H-NMR (400MHz, CDC1;) 8: 1.43(9H, s), 2.20(3H, s), 3.32-3.45(2H,
m), 3.53-3.65(2H, m) , 4,87-4.97(1H, m) , 5.95(1H, s),
6.90-7.09(2H, m), 7.14(2H, t, J=8.4Hz), 7.67-7.82(3H, m),
7.95(1H, s), 8.25-8.35(1H, m}, 92.15(1H, s).

IR(ATR)cm'l: 3334, 1700, 1670, 1589, 1521, 14%2, 1365, 1328,
1236, 1145, 1081.

MS m/z: 564 (M"+H).

~[0416]

Example 83:
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ng, 0.160 nmol) obtained in Exanple 82 in nethyl ene
chloride (5 m), trifluoroacetic acid (2 m) was
added, and the mixture was stirred for 3 hours at
roomtenperature. The reaction solution was
concentrated under reduced pressure, and nethyl ene
chloride and a 0.5 N aqueous sodi um hydroxi de were
added thereto. 176 The organic |ayer was separated,

e e O SS =T 1 1 O OIS
[oéﬁyﬁ wethyl chlorofornate (19 [, 0.240 nmol) and
trlethy amy,ne (26 |, 0.240 nnDI) wer e added thereto.
C$ﬂ@n solutlon was stirred for 20 hours at
E nperéture and was concentrated under reduced
pr&&8ure. The resulting concentration residue was
su cted to silica gel columm chronmat ography, and
therfraction obtained froman elution with 60% et hyl
acet at e/ hexane was concentrated under reducedpressure.
[042%y| acet ate- hexane was added to the resulting
concentration . residue, agg thF solid thus

pred it fBFHL A 1R filtration, to obtain
N
%%;}B%(E%ﬁ‘lc['rg 25%61@ @%}?ﬁaerﬁ%b ]:;‘e\gzg%g]'_&af}gamate {90

mng, 01%%%’4%1181%%' ?n%ﬁ%l%n%%}}ﬁﬁ@* 5“’311 7t1_7351)f]7u§§<5§-<|5!2t1c

acﬂ£(éT@1?Was 33864,334@, tﬂa@lges@@i@nglﬁﬁﬂtui§3ﬁas 1400xred
1452 315, 1270, 1234, 1145. np: 167-169C. M5 m z:
fob21EVhburs at room temperature. The reaction solution was
concentrated under reduced pressure, and methylene chloride and
a 0.5 N aqueous sodium hydroxide were added thereto. The organic
layer was separated, dried over anhydrous sodium sulfate, and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting concentration residue was dissolved
in methylene chloride (5 ml), and acetic anhydride (23 pl, 0.240
mmol), triethylamine (26 ul, 0.240 mmol) and a catalytic amount
of 4-dimethylaminopyridine were added thereto. The reaction
solution wag stirred for 20 hours at room temperature, and was
concentrated under reduced pressure. The resulting
concentration residue was subjected to silica gel column
chromatography, and the fraction obtained from an elution with

methanol: methylene chloride (= 1: 20) was concentrated under

reduced pressure, to obtain the title compound (79 mg, 0.156
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Anal . cal cd for C24H22F3N305S: C, 55.27;H, 4.25;F,

10.93; N, 8.06;S, 6.15. Found: C, 55.23;H 4.21;F,

11.13; N, 7.96;S, 6.20. [0422] Exanple 85: 177 5-[(2

5-di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl]nethyl]-N

(1- hydr oxynet hyl ) - 4- met hyl pyri di ne- 2- car boxam de

[0423] 0O Fa F1IVNOH OS\ O, F [0424] To a

sol ution of

[ di fluoroph henyl ) sul f onyl ] met hy

mmcﬁ] 4928 5\9 ylap%yr ?Tg)rﬁﬂ'}%} car %%%%2‘ (744 ng, 1.84 mmol)
1y odired At chxanps e1159i(nuetdly) ene3z gbycel) ,di ned hyls4 (2H,

ether (8 m) , an aqueous solution of fornal dehyde

) (370,583 59 j2iand 8% aqbedad 18odi wh, hy&irlcﬁdfije?lf( 1H6 m) ,

were added at 0C, and the_resulting _m_Xxtur

6. %ﬁgWrQﬁi3ﬂw %)hoﬂré5é?H%odhntgnﬁePEFbre7 §ad|uﬁ2(3H m),

nat.e ction m xture,
7- 9a£@%hes i éﬁacrl’ %453 “3{ Qﬁ{msﬁ)ut es at room
Jﬂ{ﬁ%ﬁﬂ%ﬁ?nur%395he3§%ﬁtU&%8W6315§@n0@@bbat@ﬂ5¥nd§§17 1276,
ced pressure, and then’'the residue was dissol ved

12320 chlorof orm dried over magnesi um sul fate, and
filtered. Subsequently, the filtrate was concentrat ed
MS mrder 50%@ided pressure, and the resulting residue was

washed with diethyl ether and the s caql ted b
AN {GH LG OFPT 1 o OB aF iz 05 8¢ O, 57.02; K, LA EE o DYy o,

8.31;8, 6.34.
Found: ¢, 56.88;H, 4.47;F, 11.45;N, 8.25;8, 6.44.
[0419]

Example 84: Methyl

[2-[[[5-[(2,5-difluorophenyl) [ {(4-fluorophenyl)sulfonyl]meth

v1]-4-methylpyridin-2-yl]carbonyl]amino] ethyl] carbamate

[0421]

To a solution of tert-butyl
[2-[[[5-[(2,5-diflucrophenyl) [ {4-fluorophenyl)sulfonyl]meth
yl]l -4-methylpyridin-2-yl]carbonyl]amino]ethyl] carbamate (90
mg, 0.160 mmol) obtained in Example 82 in methylene chloride
(5 ml), trifluorocacetic acid (2 ml) was added, and the mixture
was stirred for 3 hours at room temperature. The reaction
solution was concentrated under reduced pressure, and methylene

chloride anda 0.5 N agqueous sodium hydroxide were added thereto.

176



the title compound (524 ng, 1.16 mml, 63% as a white
solid. 1H NVR(400MHz, CDC13)8: 2.22(3H, s), 3.06(1H
br), 5.01(2H, t, J=6.8Hz), 5.96(1H, s), 6.92-6.98(IH
m, 7.01-7.08(1H, m), 7.14(2H t, J=8.8Hz),
7.67-7.73(2H, m), 7.75-7.80(1H, m, 7.96(lH s),
8.78-8.85(1H, br), 9.17(1H, s). IR(ATR cm 1: 3405,
1683, 1589, 1511, 1492, 1236, 1147, 1035, 178 723,

The e %%%%%Q%%éﬁf%ﬁe%e%%é‘%%iﬂ Mo
anl'g'%n% ;d}ém EF%%%E? EC;l( ?Jél%%reo’d 8Qufa t1én88hl filtrate

was{ [diddrde st d |&9§&Prﬁ?é'%&écf'4ﬁressure The resulting

uor ophenyl sul f onyl ) met hyl ]

corrd Bt i didiriZnid Wedr barybiaednehnakbyil/1anet ehkoride (5
[0426] 00O O F\ NHGOsS O F [0427] To a solution of

ml1)5- [drdl mediHy L afOpheno yrid e f { 1orabhenyd 4 & uhfiahy | dmdt hy
[1-N- (1-hydroxynet hyl)-4-nethyl pyri di ne-2-car boxam de

tri(E06/ nmind. @@% mpipl )0 obt@imesl ) wéseanplde@sthereto. The
pyridine (2 m), acetic

reaction solution was stirred for 20 hours at room temperature,

and was concentrated under reduced pressure. The resulting

concentration residue was subjected to silica gel column

chromatography, and the fraction obtained from an elution with

60% ethyl acetate/hexane was concentratedunder reducedpressure.

Ethyl acetate-hexane was added to the resulting concentration

residue,. and the solid thus precipitated was collected by

filtration, to obtain the title compound (71 mg, 0.136 nmmol,

85%) as a white powder.

'H-NMR (400MHz, CDCl;)&: 2.21(3H, s), 3.40-3.48(2H, m)},

3.58-3.65(2H, m), 3.68(3H, s), 5.11-5.22(1H, m), 5.96(1H, s},

6.90-7.09(2H, m), 7.15(2H, t, J=8.5Hz), 7.68-7.73(2H, m),

7.75-7.82 (14, m), 7.95(1H, s), 8.28-8.35(1H, m), 9.15(1H, s).

IR(ATR)cm™ *: 3396, 3340, 1718, 1670, 1589, 1533, 1490, 1452,

1315, 1270, 1234, 1145.

mp: 167-1639°C.

MS m/z: 521 (M) .

Anal.calcd for Cy4H,2F3N20OsS: C, 55.27;H, 4.25;F, 10.93;N,

8.06;5, 6.15. |

Found: ¢, 55.23;H, 4.21;F, 11.13;N, 7.96;5, 6.20.

[0422] |

Example 85:
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anhydride (2 m) was added, and the m xture was
stirred for 3 hours at roomtenperature. The reaction
m xture was concentrated under reduced pressure, and
then the residue was dissolved in ethyl acetate, and
was washed with water. The solution was dried over
anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and

¥ 5o batlaf oCJi:‘c:)r %rc’e!n A .reo PE&#P) %éifi&lﬂﬁr{ethyl] -N-

O ‘ 1W1néi°29tc?51_sodxérﬁ)ld§

- ated ‘ e washed™ Vv th
045 thyI et her, and was coIIected by “filtration, to
obtaln Lhe t|tIe conmpound (86 ng, 0.17 mmol, 390) as
§Qlld "H NMR(400MHz, CDC13)S: 2. 08(3H s),
. ) 5.47(2H, d, J=7.3Hz), 5.96(1H, s),
0d1-6.97(1H, m), 7.01-7.08(1H, m), 7.14(2H, t.
/), 7.70(2H, dd, J=8.8, 5.1Hz), 7.74-7.80(1H,
O9(1H, s), 8.96(1H, t, J=7.3Hz), 9.17(1H, s).
IR%ATR)cn+1 3280, 1735, 1677, 1519, 1492, 1234, 1147,
[04P3 715, 568, 530. M 111-113C. M5 m z: 493(M +H).
Anal . Cal cd faor C23H19F3N2058 C, 56.09;H, 3.89;F,
11. §7 R, S48 o 51. Found: C, 55.91;H, 3.77;F,

LB e B 00 ST %ﬁ%@aﬁ%ﬁ#% Gyl -4-

net] tyggo'gfs[@%dfoxcya%ox%%xaf ) AR VLYY 8hBE) 26684088 in

Example 15 in ethylene glycol dimethyl ether (8 ml), an agueous

solution of formaldehyde (37%, 0.4 ml) and 5% agqueous sodium
hydroxide (1.6 ml) were added at 0°C, and the resulting mixture
was stirred for 3 hours at room temperatui‘e. Scodium carbonate
(80 mg) was added to the reaction mixture, and the mixture was
stirred for 10 minutes at room temperature. The mixture was
concentrated under reduced pressure, and then the residue was
dissolved in chloroform, dried over magnesium suifate, and

filtered. Subsequently, the filtrate was concentrated under
reduced pressure, and the resulting residue was washed with
diethyl ether, and then was collected by filtration, to obtain

the title compound (524 mg, 1.16 mmol, 63%) as a white solid.
1H-NMR (400MHz, CDC1;5)8: 2.22(3H, s), 3.06(1H, br), 5.01(2H, t,
J=6.8Hz), 5.96(1H, s8), 6.92-6.98{(1H, m), 7.01-7.08(1H, m),
7.14(2H, t, J=8.8Hz), 7.67-7.73{(2H, m), 7.75-7.80(1H, m),
7.96(1H, s), 8.78-8.85(1H, br), 9.17(1H, s).

IR{ATR)cm *: 3405, 1683, 1589, 1511, 1492, 1236, 1147, 1035,
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H ~F~ ryl~/I FCi bHH 0~0 [0430] To a
sol ution of
5-[(2, 5-di fl uorophenyl)[ (4-fluorophenyl)sul fonyl ] net hy
[ 1-4- methyl pyridi ne-2-carboxylic acid (114 ng, 0.271
mol ) obtained 180 in Exanple 12 in nethyl ene
chloride(3 m), trans-4-am nocycl ohexano
hydrochl ori de (49 ng, 0.325 mol),
723 - hysl oxydenzoig i azole (37 ng, 0.271 mmol ),
1- et hyl - 3-('3-di net hyl anmi nopr opyl ) car bodi i ni de
Mp hytBpehdend.de (62 ng, 0.325 mmol) and
4- nethylnnrphollne (711, 0.650 mol) were added, and
MS tihéz mi 4G LM 4. stirred for 17 hours at room

tenperat Et hyl acetate ed to the reaction__.
G Gl FOR e e ey v he Beqtich B | 4657,
t tuy at ed aqueous sodi um hydrogencar bonat e and
“SatUrated brine. The organic |ayer was dried over

yds o pim e nd- en the
FOL?"QFt (rj%t gsssmsés]pconc%ﬁgrg% ﬁ d'{e? ?e%ﬁ%zédgpresis%re The

04éﬁﬁult|ng concentration resi due was subjected to
ica gel colum chronmatography, and the fraction

obt @@ij&qp@an elution wth nethanol: nethyl ene

chl oride (= 0) was concentrated wunder reduced
[ [ B-eps/ B DIt e iedFE) 14 11 Busospiesng] £128onp] ) mEtRED] -4

nmmol, 920) as an anor phous substance. 1H NVR(400MHz,
-meEDEATH i dir3-2 Iy B0fathomy ] ] dmBBe PudiBidH, acgtate. 20

(3H, s), 3.64-3.75(1H, m , 3.89-4.00(1H, m |,
[0426915(1H s), 6.90-7.09(2H, m, 7.11-719(2H, m,

. . 4(2ﬁl9n) 7.75-7. 82(1H,m,7.88(1H br d, J=
(1H, s) , 9.13(1H,

To a solution of
5-[{(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -N-
(1-hydroxymethyl) -4-methylpyridine-2-carboxamide (200 mg,
0.44 mmol) obtained in Example 85 in pyridine (2 ml), acetic
anhydride (2 ml) was added, and the mixture was stirred for 3
hours at room temperature. The reaction mixture was
concentrated under reduced pressure, and then the residue was
disscolved in ethyl acetate, and was washed with water. The
solution was dried over anhydrous sodium sulfate and filtered,
then the filtrate was concentrated under reduced pressure, and
the obtained residue was subjected to silica gel column

chromatography. The fraction obtained from an elution with
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S). IRCATRcm 1: 3380, 2933, 1664, 1589, 1521, 1492,
1326, 1292, 1236, 1145, 1081. M5 mz: 518(M).
Anal . cal cd for C26H25F3N2O4S: C, 60.22;H, 4. 86; F,
10.99; N, 5.40;5, 6.18. Found: C, 60.15;H 4.86;F,
10.82; N, 5.41;5, 6.21. [0431] 181 Exanple 88:
1-[[5-[(2 5-Di fluorophenyl)[(4-f

| uor ophenyl ) sul f onyl ] met hyl

he*@é%gﬁﬁgﬂdpyrlq6g§%1yh¥ga§b§§ %?éﬁghgE%Eé&ohndég4§géuced
pré%%1 ny\f%%ﬁ%'&f@lgltc?g%t{hﬂ oét]%gg’o%d g%off@ézaea nby

anol car was added

fl]ﬁi;ﬁ%arﬁiﬁu mextdies Was hetd 1¢ 28 oal onn@ h@é“h‘@ i §. 87 mmol, 39%)

ogen atnosphere. The reaction suspension was
as fd hered, csidgthen the filtrate was concentrated
under reduced pressure. The resulting concentration
Hﬂ@@iumaowm @DsHal)ved2i B8 fdEhy$kene - ThiBEi ¢ - ( 204/(RH, d,

-, ﬁZz 5-%; 1§ (b opfieny Py PEa 5t PddriEphdtyl ) Sul Fohyd§ M hy™

thy, di pe y cicd 02
7 %ﬂ%#i ggfgﬁ% 2)’9 7gﬁpﬁéQ%§ bl hgdroxy enzotrlazo$§(lH
m)(3ﬁ QQ?UQ 258, @mﬁé 1H, t, J=7.3Hz), 9.17(1H, s).
1-ethy 3 (3- d|nethylan1nopropyl)carbodl|n1de

IR (RTR okl 'or ixds 0 ,( 627 3%y, 167322 1500l,) 1a8d, 1234, 1147, 1018,
4- et hyl norpholine (35 1, 0.322 nmmol) were added. The
71 x3efe w5 stirred for 4 days at room

Mp 111-113°C.

MS m/z: 493 (M"+H).

Anal. Calcd for Ca3H1oFaN,058: C, 56.09;H, 3.89;F, 11.57;N,
5.69;8, 6.51.

Found: C, 55.91;H, 3.77;F, 11.68;N, 5.66;5, 6.67.

[0428]

Example 87:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl] -N-

(trans-4-hydroxycyclohexyl) -4-methylpyridine-2-carboxamide

[0429]

ricand

b M

:

F

F

[04320]
To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl}-4-

methylpyridine-2-carboxylic acid (114 mg, 0.271 mmol) obtained
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tenperature. The reaction solution was concentrated
under reduced pressure, ethyl acetate was added, and
the m xture was washed sequentially with saturated
aqueous sodi um hydrogencarbonate and saturated brine.
The organic |layer was dried over anhydrous sodi um
sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The 182 resulting

. ncent ratj an resi.que _was Js silica gel
1n ?gﬁ ec%jorﬁa{f 6nge§ta hye,n\ggr%ﬁtq%ele#:etr(}gtﬁlgn' obt ai ned from

Sl Wb i1 g}?ag{bqn fg%&)g lbongdes (524 'mmol) ,
Ere, %\Na%gdlg%r?ygn]tdrﬁate u(r%lkgr re )SJ(JJCE- psessu?e, to mmol)

) i i, i ned id washed with
1 kmr%k’%xgz%&fﬁazm% offAied $71d mss) |

then was coll'ected by filtration to

1 - kAl L e diindd th SR A2 R b ik 8@ [hy dddh lAsride
a white powder. "1H NVR(400MHz, CDC13)8: 2.08-2.14(1H,
(62hg, 20 134 % .obfd1)Shnd 4-methylmorpholine (71 pl, 0.650 mmol)
2.19(1.5H,s),4.02-4.12(1H ), 4. 42- 4. 62(2H, m) , 4. 70- 4. 80
werelHddeMd),, ahd9She. AiktHrenvasbsfdttell §dr B7 IoTr9HF R2H oom
m, 7.11-7.19(2H,m,7.65-7.72(2H, m, . _
tenpekanturd2( 1Rthy 1 A SHas added Lol sgacgyon golution,

'9.17(1H, s). IR(ATRcm1: 3409, 1612, 1587, 1546,
and] #ba, mipBiTe WREIVasBeg, seaqszt iably witingatypagedagueous
np: 219-221C MS mlz: 477(M +H). Anal .calcd fo .
SodEHPFHIEESa OB SRlgaten Dgey, Theggrganic

1ay%:r;§{as Fc?%?t%hpgé%gﬁgd%ué 's%égri;ill:im é’%l % %f:gl ' an5d %9 CH?E red, and

thef%{l%{;% a}gﬁ%ﬁ%tgj{v%%%ﬂ%%gﬁ%ﬁéécﬁﬁﬁder reduced pressure. The
resulting concentration residue was subjected to silica gel
column chromatography, and the fractionobtained fromanelution
with methanol: methylene chloride (= 1: 40) was concentrated
under reduced pressure, to obtain the title compound (129 mg,

0.249 mmol, 92%) as an amorphous substance.

'H-NMR (400MHz, CDCl;)8: 1.32-1.60(4H, m), 1.98-2.18(4H, m) ,
2.20(3H, s), 3.64-3.75(1H, m), 3.89-4.00(1H, m)}, 5.95(1H, s),
6.90-7.09(2H, m), 7.11-719(2H, m), 7.68-7.74(2H, m},
7.75—7.82(1H,m),7.88(1H,brd,JE8.8Hz),7.96(1H,S),9.13(1H,
s).

IR(ATR)cm'l: 3380, 2933, 1664, 1589, 1521, 1492, 1326, 1292,
1236, 1145, 1081.

MS m/z: 518(M").

Anal.calcd for C¢H;sF3N,0,8: C, 60.22;H, 4.86;F, 10.99;N,
5.40;5, 6.18.

Found: C, 60.15;H, 4.86;F, 10.82;N, 5.41;S, 6.21.

[0431]
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1- 4- et hyl pyri di n- 2-yl ] car bonyl ] pi per azi n- 2- one

[0435] NYo Fi ~" ~ NH oo F [0436] 183 To a

sol ution of
5-[(2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]nethy
[1-4- methyl pyridi ne-2-carboxylic acid (114 ng, 0.271
mmol ) obtained in Exanple. 12 in nethylene chloride
(3 m), piperazin-2-one (33 ng, 0.325 mmol),

1- h%grox§ﬁe%§§trlazole (37 mg, 0.271 nmol),
1-et _ thylan1nopropyl)carbod||n1de
£11,6 83058 ?é &}Qn

1 -4 SRCtH ﬁf&i&ﬁﬁz V&) éélecB 1f&£eéldiaﬂ53 a@lr oom
reduce
[ofiepsure. Ethyl acetate was added to the resulting
concentration residue, and the mxture was washed
aIIy wi th saturated aqueous sodi um
ogen&arbonate and saturated brine. The organic
er was dried over anhydrous sodi um sul fate and
tered, and then the filtrate was concentrat ed
uhder reduced pressure. The resulting concentration
’[04ﬁ§jdue was subjected to silica gel colum
chromat ogr aphy, and the fraction obtained from an

dlﬂT@Qsd@dﬂldﬁ%ﬁﬁngﬁlpﬂﬁhpihgﬁﬁyqﬁE%%tQ@%hf3105%330mg,

was concentrated er reduced pressure
0.8 Ukd NG iSOldrchames Washed )W bhllethem- cakthonNgBonag) was
collected by filtration, to obtain the title conpound
adddd p arfi t0e2d0xoupk, wBS%t iasraal \Woirt £. pavolers in a hydrogen
1H NMR(400MHz, CDC13) S: 2.22(1.5H, s), 2.27(1.5H, s),
atmosphere. The reaction suspension was filtered, and then the

filtrate was concentrated under reduced pressure. The
resulting concentration residue was dissolved in methylene
chloride (10 ml), and
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl]-4-
methylpyridine—z—carboxyli&:acid.(1131ng, 0.268 mmol) obtained
in Example 12, l-hydroxybenzotriazole (36 mg, 0.268 mmol),
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride
(62 mg, 0.322 mmol) and 4-methylmorpholine (35 pl, 0.322 mmol)
were added. The mixture was stirred for 4 days at room
temperature. The reaction solution was concentrated under
reduced pressure, ethyl acetate was added, and the mixture was
washed sequentially with saturated aqueous sodium
hydrogencarbonate and saturated brine. The organic layer was
dried over anhydrous sodium sulfate and filtered, and then the

filtrate was concentrated under reduced pressure. The
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3.49-3.65(2H, n), 3.92-4.15(2H, n), 4.40-4.53(2H,
m5.96(1H, s), 5.99-6.10(1H, n), 6.89-7.10(2H m,
7.11-7.20(2H, m), 7.58(0.5H, s), 7.65(0.5H, s),
7.70-7.83(3H, m, 9.16(0.5H, s), 9.18(0.5H, s).
IRCATR)cm 1: 1681, 1660, 1619, 1589, 1492, 1471, 1413,
1322, 1297, 1236, 1218. 184 MS miz: 504(M +H).

FAB- MS: 504.1189(Cal cd for C24H2104N3F3S: 504. 1205).

e R e O R R T C LR (SORANT UBF oBHRASTTTaCF) B biRes™
co%@%ﬁréh&g%&fgﬁwy&m%éﬁ & tFl H hHLika& @&%ﬂ\xﬁ‘mﬂﬁtlon

3F9] To a solution of

%1 [n(@néar%fl YOI QRPEHA )&ﬁﬂoxfﬂd@r@phenxlo))wafsoaeﬁhl:gﬁtbated
2- hydroxyet hyl ) - 4- et hyl pyri di ne- 2- car boxani de

uncﬂé-lz(}ermlcedo Zegsimal ) e dad al BoExanplend ébthined solid
net hyl ene cﬁloride (5 m) , thionyl chloride (100 |)

wa dam ettt el tdnd thheol, xand et as vais rocdd eded dyhbiisration
room tenperature. Thionyl chloride (100 |) was added

to thtsia tkadtide sompbuod, (2R, he . b Xtmmel waé %3t &5 sewhite
for 1.5 hours at roomtenperature. The reaction

powdduti on was concentrated under reduced pressure,

1 subsgqgen |y %ﬁi ragﬁd @ eg i Z?glum

H Y & a%ld & £hot Mt ¢ e 1Tk CEke o
2.#9?1e§ér§?tgﬁ i 1h et Pe4CQb°@'%%(2ﬁh§npr@aﬁb04 80 (1H,

ayer was drl over anh rous Sodi'um sul'fate and

m) filiepeds. andin, m), 5.94 (1H, s), 6.90-7.09(2H, m),
7.11-7.19(2H, m), 7.65-7.72(2H, m}, 7.75-7.82(1H, m), 7.89(0.5H,
g), 7.91{0.5H, s), 9.17{(1H, s).

TR(ATR)cm™': 3409, 1612, 1587, 1546, 1494, 1461, 1419, 1359,
1324, 1294, 1234, 1216, 1143.
mp: 219-221°C
MS m/z: 477(M +H).
Bnal.caled for Cy3Hi9FsN20,8: C, 57.98;H, 4.02;F, 11.96;N,
5.88;8, 6.73.

Found: C, 57.70;H, 4.04;F, 12.21;N, 5.%0;8, 6.79.
{0434]

Example B9:

4-[[5-[{2,5-Difluocrophenyl) [ (4-fluorophenyl) sulfonylimethyl

] -4-methylpyridin-2-vijcarbonyl]piperazin-2-cne

{0435]

F ol 0
G
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then the filtrate was concentrated under reduced
pressure. The resulting concentration residue was
subjected to silica gel colum chronat ography, and
the fraction obtained froman elution wth 35% et hyl
acet at e/ hexane was concentrated under reduced 185
pressure, to obtain the title conmpound (102 ng, 0.211
nmol , 82@@ as a white solid. 1H NVR(400MHz, CDCl13) 8:

. 3,69:3.90 (4H, m | 5.96 (1H, ),
690‘51 %‘tln "11-7.20(2H, m), 7.67-7.74(2H ),

ST R e

1 197 in
meé%ﬂﬁ%ﬁue §2§arﬁrgE)?(g%c eja%:gé_%i (%}ig?nﬁ} Q7 ?Ef%'\'ﬁld‘ﬂ Zobta ed

in @x@h@l@i@ﬁﬁﬁﬂéth&iéné dnios epde Nyl 1):15}11 myddasthyd Jords (
nmet hyl pyri di ne-2-carboxylic acid [0441] Fi Na~N F

mg [ 0#42]5 wiib 16t hantlydexitbdedrzafriazole (37 mg, 0.271 mmol),
5-[(2,5-difluorophenyl)[(4-f

1 - dtioy bphe (y+d s floyyahimebybpy ) carbodiimide hydrochloride
met hyl pyri di ne- 2-carboxylic acid (104 , 0.247 mmol)

(6Dt Aed25i MmEkhrppice 4t meihy Loonpbeilizee d3 hytk 0 &h3@5 wmol)
acid (50 I') was heated to ref lux for 21 hours. The

wereaddesn sBhatient ey mékGrKred"as §tisant EppHdr agypat room
and then was concentrated under reduced _pressure.

tempRIAEIER) RJUe RS s%%m%%ﬁl%%\:%@e%ﬁ%oﬁ%.%c sPLadgyre-

Ethyl acetate was added to the resulting concentration residue,
and the mixture was washed sequentially with saturated agqueous
sodium hydrogencarbonate and saturated brine. The organic

layer was dried over anhydrous sodium sulfate and filtered, and
then the filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to silica gel
column chromatography, and the fraction obtained fromanelution
with methanol: methylene chloride (= 1: 30) was concentrated
under reduced pressure. The resulting solid was washed with
ether, and then was collected by filtration, to obtain the title

compound (116 mg, 0.230 mmol, 85%) as a white powder.
1y-NMR (400MHzZ, CDCl,) &: 2.22(1.5H, s), 2.27(1.5H, s),
3.49-3.65(2H, m), 3.92-4.15(2H, m), 4.40-4.53(2H, m)5.96 (1H,
s), 5.99-6.10(1H, m), 6.89-7.10(2H, m), 7.11-7.20(2H, m),
7.58(0.5H, s}, 7.65(0.5H, s), 7.70-7.83(3H, m), 9.16(0.5H, s),
9.18(0.5H, s).

TR(ATR)cm ': 1681, 1660, 1619, 1589, 1492, 1471, 1413, 1322,

1297, 1236, 1218.
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to the resulting concentration residue, and the

m xture was extracted with ethyl acetate. The organic
| ayer was washed with saturated brine, dried over
anhydrous sodium sulfate, and 186 filtered, and the
filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to
silica gel colum chromatography, and the fraction

MS @t ned (M@ an el ution with 30% et hyl
acetate/hexane was concentrated under reduced

FARRRMRSS Wk 1@ OREAICN &s30ld,d 1, The MbLai:.nedsalziod)
washed with ethanol, and then was collected by

[oafsiAjtration, to obtain the title conpound (90 ny,
0.200 mmol, 81% as a white powder. 'H NVR(400MHz,

CDCEnGiplk 4%(:3H, t, J=7.1Hz), 2.23(3H s), 4.47(2H,
q, J’Tlp;ﬁ:. Hz), 5.97(1H, s), 6.90-7.09(2H m,
N- (.-t artetHe1 M5, - [M26% ﬂ:ﬁﬂ(t@:lﬂtOp’r)enYﬂ. JOD(41+ 1ug)rophenyl) s
9.36(1H, s). IR(ATRcm 1: 1739, 1589, 1556, 1332,
ul FE3A ] mEX TRl 1 E23 e tigyi@yr i1igg: - mm,b@@_ryl.dgrp
151-153C M5 ml z: 450(M +H). FAB-MS: 450. 1008 (Cal cd
[0416’&} C22H19OANF3S: 450.0987) [0443] Exanple 92: 5- [(2

fil uorophenyl ) [ (4-f [ uorophenyl)sulfonyl]nethyl]-
; -nW|nethyIpyr|d|ne 2-carbothioam de [0444] S F ~

?5 Fi ~Nr F

F

[0439]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -N-
(2-hydroxyethyl) -4-methylpyridine-2-carboxamide (120 mg,
0.258 mmol) obtained in Example 17 in methylene chloride {(5ml),
thionyl chloride (100 pl) was added, and the mixture was stirred
for 4 hours at room temperature. Thionyl chloride (100 pl) was
added to the reaction solution, and the mixture was stirred for
1.5 hours at room temperature. The reaction solution was
concentrated under reduced pressure, subsequently saturated
aqueous sodium hydrogencarbonate was added thereto, and the
mixture was extracted with methylene chloride. The organic
layer was dried over anhydrous sodium sulfate and filtered, and
then the filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to silica gel
column chromatography, and the fraction obtained fromanelution

with 35% ethyl acetate/hexane was concentrated under reduced
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[ 0445] A solution of
5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl]nethy
[1-N, N, 4-trinethyl pyridine-2-carboxam de (168 ngy,
0.375 mmol ) 187 obtained in Exanple 14 and Lowesson's
Reagent (167 ng, 0.413 mmol) in toluene (10 nm) was
heated to ref lux for 3 hours. The reaction solution
was returned to roomtenperature, and then was
con trat I rgs [ o
or SR PR o e SV EE SR S o2 h P bfor. o2w)
C hHFpE C tography, and the fraction obtained from
asé% elJ?(éggy?h 400et hyl acet at e/ hexane was
1 g-qmire ord oreH edcDode) o edce@ihr 85 s Ur.6.9 - 3ECitdr Hias) alded (1H,
to the resulting concentration residue, and the solid
s) t hGs92pr@cPpilRHt ed)was? cblt Be2@d2By M)I:t ratdon’ - 1H(2H, m),

g ekl e 2
R @%64@?— '7.53)0386(92'&126?%5,(’ 7> 0-’7f1f§'(5€2}H,1(4%'§" %23(1%3%)( , Less,

1272 70t17/4aB0(Bkhsm, 9.09(IH, s). IR(ATRjcm 1: 1585,
1527, 1492, 1407, 1315, 1292, 1230, 1139, 1081. np:
ms 594z 16445 (B maz: 465(M +H). Anal . calcd for
C22H19F3N202S2: C, 56.88;H, 4.12;F, 12.27;N, 6.03;S,
[0d4pBl. Found: C, 56.60;H, 4.10;F, 12.27;N, 6.06;S,
13.64. [0446] Exanple 93:
5-££Exhdﬁlaw&nﬂu¥@&ﬁh?ﬂo](2,3,6-trif|uorophenyl)nethyl
5-%(2,é—diflu0rophenyl){(4—fluorophenyl)sulfonyl]methyl]—4—

methylpyridine-2-carboxylic acid

[0441]

F 0~

“
F |

:

!
[0442]

An ethanol solution of
5-[{2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -4-
methylpyridine-2-carboxylic acid (104 mg, 0.247 mmol) obtained
in Example 12 and concentrated hydrochloriec acid (50 pl) was
heatedtoreflux for2lhours. Thereactionsolutionwasreturned
to room temperature, and then was concentrated under reduced
pressure. Saturatedaqueoussodiumhydrogencarbonate wasadded
to the resulting concentration residue, and the mixture was
extractedwith ethyl acetate. The organic layer was washedwith

saturated brine, dried over anhydrous sodium sulfate, and
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2- hydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam de [ 0447]
188 0 FF NHOH FF [0448] To a solution of

5-[[ (4-fluorophenyl)thio](2,3,6-trifluorophenyl) net hyl
]-4-m ethyl pyridine-2-carboxylic acid (163 ng, 0.40
nmol ) obtained in Exanple 34 in nethylene chloride
(5m), 2-am noet hanol (0.027 m, 0.44 mol),

1- hydr oxybenzotri azole (60 ng, 0.44 mol),

LY - S S0 ot YT bt ool Car i nf ey ¥educed
prdV AL Oeh! aijde.c L8470y Qoﬁ%@ﬁ%&%ﬁ@%&ﬁIQQQQﬁea%aéogﬂbjected

enperature. After stirring for 3 hours at room

to EMRYALEN &0 11l [@ATadbgHEH, €avast WaHiedt Wi Bbtained
water and then with saturated brine. The organic |ayer

FrdRSrdel 861 eMeri B dr auRyS athatia self Hetenand o cbheeatdrated
then the filtrate was concentrated under reduced

undsesfigedpdetbareobtaickachinesi doudidas Bubjobiteddistdosolid
flash silica gel chromatography. The fraction

wa ®btzaiheetdwi thne tinaed Ut iconl wheh Wesarellettgd acéiiteation,
2: 3 was concentrated under reduced pressure to obtain,

to phtain the tdmpgrRAPOENE M0 TE.30 - AfiBInnal B lsd @S @ white
colorless oily substance. 1H NVR(400MHz, CDC13) S:

pPowden5(3H, s), 2.68-2.75(1H, nm), 3.62-3.68(2H

N
4. 4708 1H o8), 58737118y 45( o1y, 9. Q¥ 1H 65%0-7.09(2H, m),
7.10-7.18(2H, m), 7.69-7.80(3H, m), 7.90(1H, s}, 9.36(1H, s).
IR(ATR)cm *: 1739, 1589, 1556, 1332, 1317, 1278, 1232, 1216,
1145, 1101, 1081.

mp: 151-153°C

MS m/z: 450 (M'+H) .

FAB-MS: 450.1008 (Calcd for CypH;s04NF;S: 450.0987).

[0443]

Example 92:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyljmethyl] -N,

N, 4-trimethylpyridine-2-carbothioamide

[0444]

[0445]
A solution of
5—[(2,5—difluorophényl)[(4—fluorophenyl)sulfonyl]methyl]—N,

N, 4-trimethylpyridine-2-carboxamide (168 mg, 0.375 mmol)
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z: 451(M++H). [0449] 189 Exanpl e 94:
4- Fl uor ophenyl )sul fonyl ] (2, 3,6-trifl uorophenyl)ne

S-[[(

t hyl ]

-N- (2- hydroxyet hyl ) - 4- et hyl pyri di ne- 2- car boxam de
[0450] OHOH K I F( NF OF [0451] To a solution
of

5-[[(4-2Iuogophenyl)fhio](Z,S,F-trifIuorophenyl)netgyl
N . 4. o .
ool 5 BARRAERIY bl BRI, s AecpBqs 9. 0o
mmcgi © I?.ll‘.Lo'Eg?lg%rlgg nZ ﬁl@c\k\gts (4 e d o PefTudmBb) MBSuREdedrhe

room erature. er stirring for 3 hours at

red QOB PEIAIH Gras3 reltonerekBerasnCtaapdrbtiZe, "Bnd then
0.38 mmol ) was further added, and the m xture was

wasSlddd@htdled ST ateddte® affed QRS atiliee xeBiA ting
reaction mxture was washed with 1 N aqueous sodi um

cortedtid theon thes iahganias | ayefeaesd s i =l bvaergahhyoleos
sodiumsulfate and filtered, and then the filtrate
chyas: eencpity ated tinddraedimedbprésedr EroMign elution with
resulting residue was subjected to flash silica gel
40chtoyheogtapky heaademes ¢pracenona bl Hnded Y9BA ressure.
elution with hexane: ethyl acetate = 1: 2 was
Etheonyentadded tonder Tesiidddd FPESSHFEALTRE TRt nGnd the

resi due was washed with diethyl ether,, : .
so0lid thus precipitated was colle%tedﬁby filtration, to obtain

the title compound (119 mg, 0.256 mmol, 68%) as a pale yellow
powder.

14-NMR (400MHz, CDC1;)8: 2.26(3H, 8), 3.24(3H, s), 3.60(3H, s),
5.94(1H, s), 6.88-7.08(2H, m), 7.10-7.19(2H, m), 7.43(1H, s},
7.70-7.80(3H, m}, 2.09(1H, s).

IR(ATR)cm ': 1585, 1527, 1492, 1407, 1315, 1292, 1230, 1139,
1081.

mp: 161-164°C

MS m/z: 465{(M"+H).

Anal.calcd for C;,H;F3N,0,8,: C, 56.88;H, 4.12;F, 12.27;N,
6.03;S, 13.81.

Found: C, 56.60;H, 4.10;F, 12.27;N, 6.06;5, 13.64.

[0446]

Example 93:

5-[ [ (4-Fluorophenyl) thiol (2,3, 6-trifluorophenyl)methyl] -N-

2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0447]
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and then was collected by filtration, to obtain the
title conpound (126 ny, 0.26 mmol, 68% as a white
solid. 'H NVR(400MHz, CDC13)5: 2.14(3H, s), 2.60(1H
t, J=5.4Hz), 3.63-3.69(2H, m, 3.83-3.89(2H, nm,
5.89(1H, s), 6.82-6.90(1H, 190 n), 7.14-7.25(3H, m,
7.73-7.79(2H, m, 7.97(1H, s), 8.41-8.48(1H, m,
9.42(1H, s). IR(ATRcm 1: 3379, 1662, 1533, 1493,

329, 1130, o146, 1082, 820. np: 164-165C. Anal .
c 0 2H18F4N204S: C, 54.77;H, 3.76;F, 15.75;N

F 5. 81,5, 6.65.Found: C, 54.76;H, 3.69;F, 15.76;N, 5.84;

5, . M8 mz: 483(M+H). [0452] Exanple 95: 5-[(2

5-Di erophenyl )[(4-f | uorophenyl)thio]nmethyl]-N(2-h

ydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam de [0453] O
(04483, CH ell | FNHF [0454] To a solution of

5-[(2, 5-di fl uorophenyl)[ (4-f

I uorﬁptﬁer@dl)uﬁﬁicujm;&hyl] 4-met h

g Fyrldlne 2-carboxylic acid (483 , 1.24 ol
5- bbt4i Hletbrerhaah i @b fnﬁn%twr%ﬁéow%@w@m%hm}

2- am noet hanol (0.083 m, 1.36
Y i SRR T 5 1§ Fi Ol L6B, 96 ot mmol) obtained

in Example 34 inmethylene chloride (5ml), 2-aminoethanol (0.027
ml, 0.44 mmol), 1-hydroxybenzotriazole (60 mg, 0.44 mmol},
4-methylmorpholine (0.048 ml, 0.44 mmol), and
1-ethyl-3-{3-dimethylaminopropyl)carbodiimide hydrochloride
(84mg, 0.44mmol) were addedat roomtemperature. Afterstirring
for 3 hours at room temperature, the reaction mixture was washed
with water and then with saturated brine. The organic layer
was dried over anhydrous sodium sulfate and filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewas subjectedtoflashsilicagel chromatography.
The fraction obtained from an elution with hexane: ethyl acetate
= 2: 3 was concentrated under reduced pressure to obtain the
title compound {175 mg, 0.39 mmol, 97%) as a colorless oily

substance.

1H-NMR (400MHz, CDCl;) &: 2.25(3H, s), 2.68-2.75(1H, m},
3.62-3.68{2H, m), 3.82-3.89(2H, m), 5.78(1H, s), 6.75-6.84 (1H,
m), 6.92-7.00(2H, m)}, 7.02-7.12(1H, m), 7.32-7.39(2H, m),
7.94(1H, s}, 8.37-8.45(1H, m), 9.07(1H, s).

MS m/z: 451 (M'+H).

[0449]
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4- et hyl nor pholine (0.150 m, 1.36 mol), and

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de _
hydrochl oride (262 ng, 1.36 nmmol) were added at room
tenperature. After stirring for 4 hours at room
tenperature, water was added to 191 the reaction

m xture, and the m xture was washed wi th saturated
aqueous ammoni um chl ori de. The organic |ayer was dried

overy. %@medréws sodiumsulfate and filtered, then the
fi It _ ncentrated under reduced pressure, and
1]5@1 ?Féﬁgr_{ﬁl{l& éﬁﬁpﬁethylj
OD

~N5tﬂﬁ%&¥&%ﬁn@ m@t.t_g%/ip}ﬁﬁf&ﬂﬁ@ z—éarﬁomﬁld@oncent
OO0 al n e e

[o@ogpound (481 ng, 1.11 mmol, 90% as a col orI ess
f oanmy sybst ance. 1I—I-NI\/R(4OOI\/Hz, CDC13)8: 2.37(3H, s),
- U4 M), 3.61-3.66(2H, m, 3.80-3.87(2H, m,
, Hs), 6.91-7.00(4H, m, 7.28-7.38(3H, nm,
o(H s), 8.31-8.37(1H, m, 8.61(1H S). LC-MS
m$:(4B3(M +H). [0455] Exanple 96: 5-[(2
5 Di f1 ubrophenyl ) [ (4-fl uor ophenyl) sul finyl]nmethyl]-N
hydr oxyet hyl ) - 4- met hyl pyri di ne- 2- car boxam de
[045 5G] 0 F\ | ENH\,OH O 110 F [0457] To a
sol ultl on

solutlon of
5-[[{4-fluorophenyl)thio] (2,3, 6-trifluorophenyl)methyl] -N-{
2-hydroxyethyl) -4-methylpyridine-2-carboxamide (173 mg, 0.38
mmol)innethylenechloride(Sml),3—chloroperbenzoicacid(204
mg, 0.77 mmol) was added at room temperature. After stirring
for 3 hours at room temperature, 3-chloroperbenzoic acid (102
mg, 0.38 mmol) was further added, and the mixture was stirred
for 1 hour at the same temperature. The reaction mixture was
washed with 1 N agueous sodium hydroxide, the organic layer was
dried over anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel
chromatography, and the fraction obtained from an elution with
hexane: ethyl acetate = 1: 2 was concentrated under reduced
pressure. The resulting residue was washed with diethyl ether,
andthenwascollectedbyfiltration, toobtainthe title compound

(126 mg, 0.26 mmol, 68%) as a white solid.
1H-NMR (400MHz, CDCl;)8: 2.14(3H, =), 2.60(1H, t, J=5.4Hz),

3.63-3.69(2H, m), 3.83-3.89(2H, m), 5.89(1H, s), 6.82-6.90(1H
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5-[(2, 5- difluorophen [ )[ (4-fluorophenyl)thio]nmethyl]-N
-(2-h ydroxyethyl)-4-net hyl pyri di ne-2- car boxam de
(478 ng, 1.11 mol) in nethylene chloride (15 m),
3-chl oroperbenzoic acid (293 ng, 1.11 mvol) was added
at 0C. After stirring for 3 hours 192 at the sane
tenperature, the reaction m xture was washed with 1 N
aqueous sodi um hydroxi de, the organic |ayer was dried
m) ovet janhygeoys, sogium sulshate andd,i | ey ed, 7 agrdd(1ien =)
the fiitrate was concentrated under reduced pressure.
8.dhesr&s () ny) r ezi 4dvéElIHWas) subjected to flash silica
el chromatography, and the fraction obtained from an
IRATRI @GR W 33 Hox a2 ethf3 adddre 13291 133Ras1l46, 1082,
concentrated under reduced pressure. The resulting
82Qesidue was washed with hexane, and then the residue
§?$c under reduced pressure, to obtain the title
conpoun (238 ny, 0.53 mmmol, 48% as a colorless
Anaﬁ?ﬁnﬁzla%%k%if%ﬂcczz)%ﬂ\l@(dmw CDCIB)HS: 31784%| . B, 75; N,
s), 2. .5H, s),
5.21 5, 5..65(. Faumpd,:3C 6 34, TRNIRH3rP 23 F8 3L B DO(PHMB45.336075 -
. BH, s), 5.35(0.5H, s), 6.87-7.14(4H, m,
MS T 28: 7487(.6H, . n) ,
7.48-7.54(0.5H, m,7.92(0.5H,s),7.97(0.5H,s), 8. 36-8. 46(
[04%2] ), 8.85(0.5H, s), 9.03(0.5H, s). IR(ATRycm 1:
3383, 1660, 1589, 1527, 1489, 1225, 1082, 1049. Ana
Cal diKawe 1B OF3N203S: C, 58.92;H 4.27;F, 12. 71 N

Ydlfwm%r%trﬂ 4 t?m?lggfﬂ [opheny rﬁoxg'ﬂni&é ocar bonat &

[0454]

To a
solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) thio]lmethyl] -4-meth
ylpyridine-2-carboxylic acid (483 mg, 1.24 mmol) obtained in
Example 20 in methylene chloride (10 ml), 2-aminocethanol (0.083
ml, 1.36 mmol), l-hydroxybenzotriazole (184 mg, 1.36 mmol),
4-methylmorpholine (0.150 ml, 1.36 mmol), and

1-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(262 mg, 1.36 mmol) were added at room temperature. After

stirring for 4 hours at room temperature, water was added to
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V, F [0460] 3, 5 -Dif luoroani line (7.11 g, 54.0
mol ) was dissolved in 193 nethanol (30 m), and 1 N
hydrochloric acid (150 mM) was added at -10C.
Subsequently, a solution of sodiumnitrite (4.54 g,
64.8 mmol) in water (30 m) was added dropw se thereto
at the sane tenperature, and then the m xture was
stirred for 30 mnutes at the same tenperature. The

b d )
ehgdacion BECHER S kbt PRS00 A% SRturated

assi um I ocar onate

aqﬁmrﬁ%@%\ﬂﬁwfldé3 rQ. o§%a911m|a%/ekn what 8Fi£d58ver

he reaction m xtu héated to 100C,

aniYdF&ed Q8130 sﬂﬂ%@%m@&qltt@édm@h% t@er 9Nt rate was

tenperature, and the mxture was extracted with et hyl

coReEh Bt £ ed 1A O ZBIGGCRAY SEe ¥BS roAShEd thd bbtadhedatedidue
aqueous sodi um hydrogencar bonate, subsequently dried

wa®¥ehbjarkrdrob 19t $in Sci batlechwmeh fodtapley, anc fheotion
the filtrate was concentrated under reduced pressure.
obJdinedAddn ag ebsttlue wash Subjsent:edthylf hashasel+da 3 was
gel colum chronmat ography, and the fraction obtai ned
coficent vat ed unden reiduisedmpesrlnmst ¢ ohteAntdedd uirigpmpound
reduced pressure, to obtain the titleconpound (1. 86g
(4g1 9agmol 1115%10%5 %10§/)e| 2OWR oFPIOELBET afeany substanc

T PR °2 B B w2 T ok 90 hEan ™

3. é;'@ 3 [ &4 @é{]{ Fr?fa”i"@o% 821 B OD)- 55[@2(11-1 s), 6.91-7.00 (4H
5-di f1 uor ophenyl ) [ (3, 5- dlfluorophenyl)thlo]ne

m) | hwylde4# et (B py) i, dBneo(0¥623) , 8.31-8.37(1H, m), 8.61(1H,

s).

LC-MS m/z: 433 (M" +H) .

[0455]

Example 96:

-[(2,5-Difluorophenyl) [ {4-fluorophenyl)sulfinyllmethyl] -N-

(2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0456]
0
F L ~.-COH
. N H
L

[0457]

To a solution of
5-{(2,5-diflucrophenyl) [ (4-fluorophenyl) thiolmethyl] -N-(2-h
ydroxyethyl) -4-methylpyridine-2-carboxamide (478 mg, 1.11
mmol) in methylene chloride (15 ml), 3-chloroperbenzoic acid

(293 mg, 1.11 mmol) was added at 0°C. After stirring for 3 hours
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F\ I FI1 NBr S qgF F 194 [0463] To a solution of
O ethyl S-(3,5-difluorophenyl) dithiocarbonate ( 1
8 6 g, 7.94mmol) in ethanol (20 m) , 1N aqueous
sodi um hydroxide (20 ml) was added, and the m xture
was stirred for 2 hours at 65C. The reaction m xture
was cooled to room tenperature, and was washed w th
net hyl ene chl ori de. Subsequently, the aqueous | ayer
at Vi\:@fe aG) Ifc'er%g %&{] 25 N:hgy%a(?&éﬁ : Spe w@@;dw fed with
extT A6t ed W th e ﬁyrene chioride. e organic layer

1 N\Q%ngﬁ{é‘gd?ﬁ%ﬁ%ﬁ PRIUH:0U% S ‘Egﬂeugkéé!hi@t Fafe wald b-eegdover

['trate was concenirated under reduced

ank%)‘c?ﬁﬁ% &odiQuf At f i@ echasul bhagdthesi €He ANtcrate
-brono-5-[chl oro(2, 5-di fl uorophenyl ) net hyl ] - 4- net hyl p

wad EbfbenBfatddafthdbr Ffe@dc8iRirksehiral.nedhenrdeflerienceesidue
Exanmple 2 in N, N-di net hyl f or mam de(40m ), pot assi um

wa€adlwnaited kR 1t ath 73 1 el §e Washashledography) tangervhe
at nosphere at 0C, and the m xture was stirred for 2
frdminen atbtraoomad émeer atued utEony Wwidbehaxenandethpl excetate
were added to the reaction mxture at 0C, the organic
= l:ayerasasnseparated, uaddrt rederedmnedsayE . wibewasfating
W th saturated aqueous sodi um hydrogencarbonate, and .
regiiliie Washwashed it gy haxane . #RE BREANTRE [Hgpddufayas dried

dried over_anhydrous sodiumsulfate and filtered,
unqafe e PEFREERastEonkERth it b e FOMRAUEEY (238 ma,
ressure,, gnd the obtained residue was subjected to
0. 57 dupp Ly 448 CEi ach‘?%]ﬁ%]f P ?F.‘m}?h%?%% ¥Sh obt ai ned
1y haMa Aael Ut icefeawiit h shexaney (et Byl, agetate £339.5%, =),
was concentrated “under reduced pressure, and the
2.53kesu)d5 (H f @f| dus3was MaRedn) , 3.83-3.90(2H, m), 5.33 (0.5H,
s}, 5.35(0.5H, s), 6.87-7.14(4H, m), 7.28-7.37(2.5H, m),
7.48-7.54(0.5H, m), 7.92(0.5H, s), 7.97(0.5H, s), 8.36-8.46 (1H,
m), 8.85(0.5H, s), 9.03(0.5H, s).
IR(ATR)cm™ ': 3383, 1660, 1589, 1527, 1489, 1225, 1082, 1049.
Anal. Calcd for C,.H,sFiN;0;8: C, 58.92;H, 4.27;F, 12.71;N,
6.25;8, 7.15.Found: C, 58.53;H, 4.30;F, 12.91;N, 6.16;8, 7.08.

MS m/z: 449(M" +H).

[0458]

Reference Example 10: O-ethyl S-(3,5-difluorophenyl)

dithiocarbonate

[0459]
\/0\(3
S\Q{F
F

[04601]

3,5-Difluorocaniline (7.11 g, 54.0 mmol) was dissolved in
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wi th hexane, and then was collected by filtration, to
obtain the title conmpound (2.35 g, 5.31 mmol,; 67% as
a white solid. 195 1H NWVR(400MHz, CDC13)5: 2. 37( 3H,
5),5.86(1H,s),6.62-6.69(1H, m, 6.71-6.78(2H, m,
6.96-7.07(2H, m, 7.27-7.32(1H, m, 7.33(1H s),
8.32(1Fk m. M5 nlz: 442, 444(M +H). [0464] Exanple
98: 5-[(2

me%hé%;éjr ;(/)3[ gﬁﬁ yé)‘lh(§ l\? | fﬂog:%rl%gﬁl S}SE’Z__th}PQ})mﬂyua'sA'added

carba

S (nops | F 0 [ Agtsi f
at %9 Sri E??%Qéggl%?ué?é%ﬁéﬁ?f???g %O%%%Td%t%%ﬂg%yﬁ3fh g

64l @]n‘fﬁ%l)t Ry }wafterfet(hw RYY i fheesddeduD fpvas?el tHEdetd At the

toluene (60 m), a hexane solution of n-butyllithium

safd c2fhpratuié , Mnd 6hdf tAWL) xt Wes waddeti tfedfoar Poninutes
at nrosphere at -78C. The reaction mxture was stirred

at fttie 3ane rMemgse@dtuA0C, Tard obleinedolredcadannsbdution was
- 78C, andN, N- di net hyl f or mam de(0.494 m, 6.38nmol)

added dddpaiseAftaesoteonpbebifdr edsthyvdrppwi selwndithopncarhenate
reaction mxture was al lowed to warmto 0C, and

(commercimb RuRBCEl (IR OsaneSiefparal urn watew| (150 ml) at
acetate was added to the reaction_ mxture the organi c

659Cay eFhfaBe aephPRMEK L WiR) Weﬁehe@ﬁ%ddtcg&r% a“yt‘etr% for 30
washed with saturated bri ne. The ozganlc Ia

minptes, R %&p@&g to room temperdture alyde the Rixture

was extracted with ethyl acetate. The organic layer was washed
with saturated agqueous sodium hydrogencarbonate, subsequently
dried over anhydrous sodium sulfate, and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel column
chromatography, and the fraction obtained from an elution with
hexane was concentrated under reduced pressure, to obtain the
title compound (1.86g, 7.94mmol, 15%) asayellowoilysubstance.
1H-NMR (400MHz, CDCls;) &: 1.36(3H, t, J=7.1Hz}, 4.63(2H, q,
J=7.1Hz), 6.87-6.94(1H, m), 7.03-7.10(2H, m).

[0461]

Example 97:

2-Bromo-5-[(2,5-diflucrophenyl) [ (3,5-difluocrophenyl) thic]me

thyl] -4-methylpyridine

[0462]

F \ o~y -Br

|/N

G

F
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sodiumsul fate and filtered, then the filtrate was

concentrated under reduced pressure, and the obtained

resi due was subjected 196 to flash silica ge

chr omat ogr aphy. The fraction obtained from an elution

wi th hexane: ethyl acetate = 10: 1 was concentrated

under reduced pressure to obtain the title conpound

(1.36 g, 3.47 mmol, 65% as a white solid.
[O%g%ENR(4OON+E,CDC13)8:2.49(3H, s),

(1H,s),6.63-6.70(1H, m, 6.73-6.80(2H, m,

o 7?&3 }_%’9%?11'11:{‘3:1 Jfl ?—%ﬁﬁi 14, m}iﬂ?s def&&%bhéﬁ%l)

ai BR8P o1l 62 95 Pidd M@b@PH%‘B’dH&[l{@l 20ml), 1 Naqueous
5-di fl uorophenyl ) sul f onyl ] et hyl

soc’lnfm MEAIPIIId db0and- Gashadyéd ¢ a0l dheGdb8iube wels btErred
NOH O F [0469] To a solution of

fo:f:S]:[ (@2 fediaf] 66POphertyd Y3 t5-ati filizomopheme robilefnmebhyoom -
4-
temettytpye | dhme-2ag awdsthed yidiell InSelyy Beug nebl pirhder i ¢
acid (40 m) , 31% aqueous hydrogen peroxide (4 n1é
Sulyeeaueitiely andhe hequerywd ukaywaswas | el fordowhblir 3 Ht
0C . After s,tlrrln%Wd another 2 hours at room
hydeppielerin @cight endvmas e cieed e teaethyd eng shlpgide-
and the sqlid thus gre0|p|tated was coll ected b

The 9193t o AYEFd e ThaSAed T (IR METNS Fioe Pk G ERG e and

| .
fi geféjd,waasnd then the filtrate was concentrated under reduced

pressure. To a solution of the resulting residue and
2-bromo-5- [chloro (2, 5-difluorophenyl)methyl] -4-methylpyridi
ne (2.64 g, 7.94 mmol) obtained in Reference Example 2 in
N,N-dimethylformamide (40ml), potassiumcarbonate (1.214g, 8.73
mmol) was added in a nitrogen atmosphere at 0°C, and the mixture
was stirred for 2 hours at room temperature. Ethyl acetate and
water were added to the reaction mixture at 0°C, the organic
layer was separated, and the organic layer was washed with
gsaturated aqueous sodium.hydrogencarbonate, and then with
saturated brine. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated
under reduced pressure, and the obtained residue was subjectea
to flash silica gel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 30: 1 was concentrated
under reduced pressure, and the resulting residue was washed
with hexane, and then was collected by filtration, to obtain

the title compound (2.35 g, 5.31 mmol, 67%) as a white solid.
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di ssol ved in nethylene chloride, and the sol ution was
washed wth 0.1 N hydrochloric acid. Subsequently,
the organic layer 197 was dried over anhydrous sodi um
sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting
resi due was washed with diethyl ether, and then was
collected by filtration, to obtain the title conpound
H-(l\i’MR3(91cQ)MHz3 éﬁclmp& 293%) 385 & Wbl be (58l isd., AHEAMR 69 (1H,
400MHz, CDCL3) .38 (3H, s) , 6.02 (1H, s) ,
)6 8577~ 92781%1, m)),, 760%—771(5"(!22-]-;[ mp) , 7. 237 BER2AH, m),
m, 7.64-7.70(1H, m, 8.07(1H, s), 9.24(1H, s). M
7.34 GEH 440(M8+H2 (1§ 0470] Exanpl e 100: 5- [(2
5- D'fluorophené{)[(S 5-di fl uorophenyl)sul fonyl ] met hyl
MS ]m/i\a’;{%%%/,dr%@ "hyH)) - 4- net hyl pyri di ne- 2- car boxani de
[0%@471] 0 F H'~CH O_ Ol ~ F [0472] To a solution
5-

:2 5- glfluorophenyl)[(S 5-di fl uor ophenyl ) sul fonyl ] m
et hyf¥ame. . Ipyrldlne 2-carboxylic acid (105 ng,
! hi 1) thiolmethyl] ~4-

! QRAEnyYy -
 oxyhenzot 1.4zl " 0,26 mwl ),
met ri Wﬁ—@zé) dd s m\g 0. 26 nmol g , and

[0465]

F’\ o
. N
S F

[0466]
To a solution of

2-bromo-5-[(2,5-difluorophenyl) [ (3,5~difluorophenyl) thio]me
thyl] -4-methylpyridine (2.35 g, 5.31 mmol) in toluene (60 ml),
a hexane solution of n-butyllithium (1.54 M, 4.14 ml, 6.38 mmol)
was added in an argon atmosphere at -78°C. The reactionmixture
was stirred for 30 minutes at -40°C, and then cooled again to
-78°C, andN,N-dimethylformamide (0.494ml, 6.38 mmol) was added.
After completion of dropwise addition, the reaction mixture was
allowedtowarmto 0°C, andwater was added at the same temperature.
Ethyl acetate was added to the reaction mixture, the organic
layer was separated, and then the organic layer was washed with
saturated brine. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated

under reduced pressure, and the obtained residue was subjected
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1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de
hydrochloride (51 ng, O .26 mml) were added at room
tenperature. After stirring for 4 hours at room
tenperature, the reaction mxture was washed 198 with
1 N hydrochloric acid. The organic |ayer was dried
over anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and

to %E?sﬁbéﬁ eg %gsﬁwﬁfﬁ%@% eched P&t 8SH o¥iddiGRd from

chro oar obtai ned from an

an St Wﬂ:g 1@@%@1@@ Syl a%‘é%'{a%tee 7 & 13wdBSconcentrated

concentrat ed under reduced pressure, and the resulting
und@S 1 AUR c M MESNRE W brtalinxedeselivest compethaneh .36 g,

and diethyl "ether, and was collected by filtration,
3.40 @B neddhe 44 td evicorgoswrlid (36 ng, 0.07 nmol, 31%

as a white solid. ' H NMR(400MHz, CDC13) 6: 2.30
1Hd§MRQ4WI?ZBQP@P=b By 2 - 49 631,35 b0F2R7 (AL, =3..89- & 8@('2’%11{

m) 7. 659%08(2%?#12?1%) 89(3ﬁ(7 #) 3‘§5 28] iy 44(#%?? A w,
7 Bty &0 ol RATREM g G36r 1960, 1604, 1520

4 1146, 1078, 989. np: 82-84C.
C22H18F4N204S: C, 54.77;H, 3.76;F,
MS %@%75 %ﬁﬁ%%@fs 6. 65. Found: C, 54.89;H, 3.95;F,
407946, N, 5.76;5, 6.78. M mz: 483(M +H). [0473]
Exawple 101:

5[}ﬁg&ﬁﬂy@rgphenyl)sulfonyl](2 3,6-trifluorophenyl)ne

t hylT]

5- [ {¢ (d-ysrexyomtidyy) r B 3es hyl pyuddopiee@y thshbRanydemethyl

[0474] N T F 1T N H-OH
1-4-methylpyridine-2-carboxylic acid

[0468]
Q

FI\ OH
ZN

[0469]
To a solution of

5-[(2,5-difluorophenyl) [ (3,5-difluorophenyl) thiolmethyl] -4-
methylpyridine-2-carbaldehyde (1.3649g, 3.47mmol) in formicacid
(40 ml), 31% aqueous hydrogen peroxide (4 ml) was added and the
mixturewas stirred for2hoursat 0°C. Afterstirringforanothex
2 hours at room temperature, water was added to the reaction
mixture, and the solid thus precipitated was collected by
filtration, and was washed with water. The resulting solid was
dissolved in methylene chloride, and the csolution was washed

with 0.1 N hydrochloric acid. Subsequently, the organic layer
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FO= O aF [0475] 199 To a solution of
5-[[(4-fluorophenyl)sul fonyl](2,3,6-trifluorophenyl)ne
thyl] -4-nmethyl pyridine-2-carboxam de (150 ng, 0.34
nmol ) obtained in Exanple 39 in ethyl ene glycol '
di methyl ether (3 ml) , an aqueous solution of

formal dehyde (37% 0.1 m) and 5% aqueous sodi um
hydroxide (0.4 m) were added at 0C, and the m xture

t e u
2 B A e R e Tel g ehen
th@@li&?@.f@ Xh 4k ecéﬁ@éer?ﬁfilf@&' f9der 2Pedh Bl 88rékshPOM The

tenperature. The m xture was concentrated ~under

reéx?ﬁ%@? BRI QoA shBanwi be dBst e erdserd 33@ Yaen was

n chlioroform dried over magnesi um sul fate, and

cofiddes®ty rOUbsaguent | yo ddtmifr kheat £t Wvascagreoant r{at.ed g,
under reduced pressure, and the resulting residue was

3. Balbjmesl edo1%p) sad i zawlgete bl ibdmt ography. The fraction
obtained froman elution with hexane: ethyl acetate =

! H-INMR (4@3MEDNCBAl s Ade® wrideH r eHuée@2 (BHesHur €; 98nd- QﬁélH
resulting residue was washed with diethyl ether,

m) ¢ Henl &vas- b@($%cﬂ@bby?+$3rbt$%h2ﬂtdﬂbbt&r%4t%e7@(%ﬂe m),

ou 0.20 nmmol, 58% as a white solid.
8. qunfiR/R(abom%&%éie)% } 2. 15(3H,

6% 3. 043 09( m,5.01(2H, t, J=7.2Hz), 5.89(1H, s),

MS ghis: gt l)m 7.15-7.23(3H, m), 7.74-7.78(2H 1),

ods (1H s) 8.84-8.88(1H, br), 9.43(1H, s) |R(ATR) cm
47%h32, 1650, 1592, 1521, 1496, 1145, 1054, 817, 582.

(%) %EI ﬁg?(jl\ég H) Anal . Cal cdf or C21H16F4N20O4SO. 5H20:
C F, 15.92; N, 5.87;S, 6.72.Found: C,
5~ ??2 6&"5'_’ ﬁfﬁléﬁ@}ﬁl&l};}. )8?(:N 55d§ﬂ-11§®r<§pl§§nyl) sulfonyl]lmethyl

] -N- (2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0471]

Qgﬁ“""‘“

[0472]
To a solution of

5-[(2,5-difluorophenyl) [(3,5-difluorophenyl) sulfonyllmethyl
]-4-methylpyridine-2-carboxylic acid (105 mg, 0.24 mmol) in
methylenechloride(5m1),2-aminoethanol(0.016m1,0.26mmol),
1-hydroxybenzotriazole (36 mg, 0.26 mmol), 4-methylmorpholine
(0.029 ml, 0.26 mmol), and
1-athyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(51mg, 0.26mmol} were addedat roomtemperature. Afterstirring

for 4 hours at room temperature, the reaction mixture was washed
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[0476] Exanple 102: 200

2-Brono-4-net hyl -5-[ (phenylthio)(2,3,6-trifluorophenyl
Jeth yl]pyridine [0477] FBr F 4),NFS,, -,
[0478] To a solution of
2-brono-5-[chloro(2,3,6-trifluorophenyl)nethyl]-4-nmeth
ylpyr idine (1.80 g, 5.13 mmol ) obtained in Reference
Exanmple 4 in N, N-di net hyl for mam de(25n ), pot assi um

. b t v
Wlﬁ(‘:ﬁ?r g]ngggrg P)ZL%\NEglF eaégge &%r?%ggﬁ%g ﬁ%ﬁ’ p&hlg%ggao °F
anl%ﬁi }%H{feaﬁ/@%rﬁf 'fr rl%@rfe@r %ﬂenhEHésfﬁL tf&@@ was

erper at ur e.

acetate and water were adde

coltd¥nt LA d WhJI X LEBE Al Plesiiife Orgalithed @}é@élﬂ@& res:Ldue
separated, and the organic Iayer was washed w t hwat er

waf8dnh E@Be‘dﬂﬂchfiatshréiiﬂba Belnehrdite s gatie. | aper frastion
dri ed over anhydrous magnesium sulfate and filtered,

obtsalsey el ¥nt Beuf i bhnaiteh Wascaoencenhyat adetander 2: 3 was
reduced pressure, and the resulting residue was

corstd teicd et undefd asfused ipose syelrachaodutlog rgsml t inigeresidue
fraction obtained from an elution with hexane: ethyl

wasoetsitesl washc snoéned ssetivem et erté?@@@édaﬁfieééaiibﬂ-oether
obtain the title conpound (2.05 g, 4.83 rmDI 943%Tl

and wes! 6eildssted ly"YS:EIb EameEOn 1 HFN pound
2.17 (3H,_s) , 5.76 (1H, s) 6766 2(1H m,

(3¢ m@- 70 1G7 ok 3 baY seflstie nijoldoo(1H s). M

1y e 4§%Mﬂ4;+HkmxﬂL94781 2.30(3H, s), 2.47-2.53(1H, m),
3.63-3.69(2H, m), 3.82-3.89(2H, m), 6.00(1H, s), 6.93-7.13 (3H,
m), 7.22-7.30(2H, m), 7.65-7.72(1H, m), 8.0L1(1H, s),
8.36-8.44 (1H, m), 9.17(1H, s).

TR(ATR)cm }: 3388, 1660, 1604, 1529, 1493, 1444, 1333, 1298,
1146, 1078, 989.

mp: 82-84°C.

Anal. Calcd for CpaHigFuN.0.S: C, 54.77;H, 3.76;F, 15.75;N,
5 81:8, 6.65.Found: C, 54.89;H, 3.95;F, 15.46;N, 5.76;8, 6.78.
MS m/z: 483 (M'+H) .

[0473]

Example 101:

5- [ [ (4-Fluorophenyl)sulfonyl] (2,3,6-trifluorophenyl)methyl]

-N- (1-hydroxymethyl) -4-methylpyridine-2-carboxamide

[0474]

[0475]
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Exanpl e 103: 201

4- Met hyl - 5-[ (phenyl thio) (2, 3,6-trifl uorophenyl) nethyl ]

pyrid ine-2-carbal dehyde [0480] O H F ~ N F FXS ~

[0481] To a solution of

2- br ono- 4- et hyl - 5-[ (phenyl thi o) (2,3,6-trifluorophenyl

)neth yl ] pyridine (2.00 g, 4.40 mmol) in toluene (40
a hexane solution of n-butyl 1 i thium(1.58 M

?g£ nnq} Mas added in an argon atnosphere
fhe reaction mxture was stirred for 1 hour

- k. g to.
. %@%&ﬁ%éﬁﬁ%‘)ﬁ%@%@ CH G T ey ey

-4 A tHy1 1%\4—02"—@51:53}&9?{!&@ @% tigOno . B@&mﬁ@@ﬁtd)@lfalned
mxtur was allowed to warmto 0C, and water was

in BLERE1E ot fiee s AR che S RIIUA Eme t Iy Dk hagetaie) Was aqueous
added to the reaction m xture, the organic |ayer was

solsepasratead f ot lideeydehd 30rgani.a hayeandass waghedus $ddium
saturated brine. The organic |ayer was dried over

hy it s . 4 magnesiramdidd at e °andarid ithermeik tarel walsept irred
the filtrate was concentrated under reduced pressure.

oveltrel gles Wit inapn dsimpee avage .suBpdétrdcasbenath §PPiea) was
gel chromat ography. The fraction obtained from an

addadticohhe 1¢P Hekh a1 xS rA, anet Bk WL Ui HeeneF éF ggd for
under reduced pressure to obtain the title co

20 Mn@@:e@ ag. y@onp%@Suza% a 61(,9 gllgngng\YJ%?l ncexgtrated
un UbSt e'ds?]fgsgl\l/; 4ggg§|z%}i ]}]‘% re.; w%g( cj_lllﬁgscr)r}ved in
chl7or204form,8(c?r1emdve7r 7rr95€gjrtésﬁlm &fé&(gé_! and filtered.
Subsequently, the filtrate was concentrated undexr reduced
pressure, and the resulting residue was subjected to silica gel
chromatography. The fraction obtained from an elution with
hexane: ethyl acetate = 1: 1 was concentrated under reduced
pressure, and the resulting residue was washedwithdiethyl ether,
and thenwas collectedby filtration, toobtainthe title compound
(93 mg, 0.20 mmol, 58%) as a white solid.
1I—I-NMR(4OOMHz,CDC13)5:2.15(3H,S),3.04-3.09(1H,m),5.01(2H
t, J=7.2Hz), 5.89(1H, s), 6.85-6.88(1H, m), 7.15-7.23(3H, m),
7.74-7.78{(2H, m), 7.97(1H, s), 8.84-8.88(1H, br), 9.43(1H, s).
IR(ATR)cm ' : 3332, 1650, 1592, 1521, 1496, 1145, 1054, 817, 582.
MS m/z: 469(M +H). |

Anal. Calcdfor Cp 1 HisFeNaO.S0.5H,0: C, 52.83;H, 3.59;F, 15.92;N,
5.87;8, 6.72.Found: C, 52.65;H, 3.56;F, 15.87;N, 5.81;5, 6.65.
[0476] |

Example 102:
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202 s), 10.06(1H, s). M5 mz: 374(Mt+H). [0482]
Exanpl e 104:

4- Met hyl - 5-[ (phenyl sul fonyl ) (2,3, 6-trifluorophenyl) net
hyl]p .yridine-2-carboxylic acid [0483] F~ OH F cl
Fo ,,-~ 0 [0484] To a solution of

4-met hyl - 5-[ (phenyl thio) (2,3, 6-trifluorophenyl)nethyl]
pyrld i ne-2-carbal dehyde (1.00 g, 2.68 nmol) in

0C. water was added to the reaction mxture,
olid thus precipitated was coll ected by
[od74tration, and was washed with water. The resulting
solid was dissolved in ethyl acetate, and was washed
fer and then with saturated brine. The organic
mas dri ed over anhydrous magnesium sulfate and
TEE and then the filtrate was concentrated
und reduced pressure. The resulting residue was
washed with ethanol, and then was coll ected by
[047dkration, to obtain the title conpound (0.99 g,
2.36 mol, 88% as a white solid. 1H NVR(400MHz,
CDCﬂE?@ZBOﬂ&@WI’S)OﬁS 91(1H, s), 6. 82-6. 88(I H, n),

7.17-7.25(1 H, 7 50 7. 54(2H, '2 é F&
2- qumqﬂ@g[chloro 2,3 trlfluoroph nyl methyl] -4-methylpyr

v1] S e

idine (1.80 g, 5.13 mmol) obtained in Reference Example 4 in
N,N-dimethylformamide (25ml) , potassiumcarbonate (1.21g, 8.73
mmol) and benzenethiol (0.58 ml, 5.65 mmol) were added in a
nitrogen atmosphere at 0°C, and the mixture was stirred for 24
hours at room temperature. Ethyl acetate and water were added
to the reaction mixture at 0°C, the organic layer was separated,

andthe organic layerwaswashedwithwaterandthenwithsaturated
brine. The organic layer was dried over anhydrous magnesium
sulfateand filtered, subsequentlythe filtratewas concentrated
under reduced pressure, and the resulting residue was subjected
to flash silica gel chromatography. The fraction obtained from
aﬁ elution with hexane: ethyl acetate was concentrated under
reduced pressure to obtain the title compound (2.05g, 4.83 mmol,

94%) as a colorless oily substance.

1H-NMR (400MHz, CDC15) &:2.17(3H, s8),5.76(1H, s), 6.76-6.82(1H,
m), 7.02-7.10(1H, m), 7.24-7.36(6H, m), 8.90(1H, s).

MS m/z: 424 (M" +H) .

[0479]

Example 103:
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203 7.72(2H, d, J=7.3Hz), 7.99(1H, s), 9.53(1H, s).

MS mlz: 422(M +H). [0485] Exanpl e 105:

4- Met hyl - 5-[ (phenyl sul fonyl ) (2,3, 6-trifluorophenyl) net
hyl]p yridine-2-carboxamde [0486] O F 1 F 1 N 1i
S~ FO=. ol [0487] To a solution of

4- met hyl - 5-[ (phenyl sul fonyl ) (2, 3,6-trifl uorophenyl) net
hyl]p yrldlne 2-carboxylic aC|d (300 ng, 0.71 mol)

yrid

indexall 4oL o8 Qate(556ng 1. O7nnn|) benzotrlazol-l-ol(
——gﬁﬁ——ng——g—gginnnl), ammoni um chl oride (76 ng, 1.42
[0@@@1), and N-ethyldiisopropylanmine (0.5 m, 2.85
nmol ) were added in an argon atnosphere at room
Iziﬁgzgamure. After stirring for 3 hours at room
F Nature, ethyl acetate and water were added to the
Fedct4.on m xture, and the m xture was extracted with
eth acetate, and then was washed wth saturated
brine. The organic |ayer was dried over anhydrous
[06@dj um sul fate and filtered, subsequently the
filtrate was concentrated under reduced pressure, and
t he Tesal $obng-1€5i dfle was washed wi th di et hyl ether,

2-bromo-4-methyl-5- [ (phenylthio) (2,3, 6-trifluocrophenyl)}meth
yllpyridine (2.00 g, 4.40 mmol)} in toluene (40 ml), a hexane
solution of n-butyllithium (1.58 M, 3.3 ml, 5.28 mmol) was added
inanargonatmosphere at -75°C. The reactionmixturewas stirred
for 1 hour at -40°C, and then cooled again to -75°C, and
N,N-dimethylformamide (0.68 ml, 8.80 mmol) was added. After
completionof dropwiseaddition, thereactionmixturewasallowed
to warm to 0°C, and water was added to the same temperature.
Ethyl acetate was added to the reaction mixture, the organic
layer was separated, and then the organic layer was washed with
saturated brine. The organic layer was dried over anhydrous
magnesium sulfate and filtered, and then the filtrate was
concentratedunderreducedpressﬁre. The regsulting residue was
subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate was
concentrated under reduced pressure toobtainthe title compound

(1.03 g, 2.76 mmol, 63%) as a pale yellow oily substance.
1H-NMR (400MHz, CDC1.) &: 2.28(3H, s), 5.88(1H, s}, 6.78-6.84 (1H

m), 7.04-7.12(1H, m), 7.24-7.38(5H, m}, 7.70(1H, s), 9.34(1H,
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and then was col |l ectedbyfiltration, to obtain the
title conpound 204 (227 ngy, 0.54 mmol, 76% as a white
solid. 1H NVR(400MHz, CDCI3) S: 2.09 (3H, s) , 5.67
(1H, br s) , 5.92 (1H, s), 6.82-6.88(1H m,
7.14-7.24(1H, m, 7.50(2H, t, J=7.5Hz),
7.67(1H,t,J=7.5Hz), 7. 74(2H,d, J=7.5Hz), 7. 88(1H, bs), 7. 96
(1H, s) 9 45(1H, s). Ms nlz: 421(M +H). [0488]
) EXogRl €406 s)
N—(l hydroxynethyl) 4- et hyl - 5-[ (phenyl sul fonyl)(2,3,6
MS %{if 34@gmogmpnyl)nethyl]pyr|d|ne 2- car boxamn de
489] F \1I NHOH FO= Ol [0490] To a solution
046
[ 4- &%thyl-S—[(phenylsulfonyl)(2,3,6-trifluorophenyl)net
hy| Jgxangi«li Te: 2- car boxam de (215 ng, 0.51 mmmol) in
et hyl'ene glycol dinethylether (6m), an aqueous
4 -Mai i -0+ bfpHemyied defymiel Y 8798 , 6 Ot 21 il Jonoph&sy hmedgl] p
sodi um hydroxide (0.8 m) were added at O0C, and the
yridienre sasbetyiieddod 1 hour at room tenperature.
Sodi um car bonate (40 ng) was added to the reaction
[0483dt ure, and the mixture was stirred for 20 mnutes
tenperature. The m xture was concentrated
vt éluced pressure, and then the residue was
sol'ved in chloroform dried over magnesi um sul f at e,
ngltered. Subsequently, the filtrate was
concéntrated under reduced pressure, and the

resul ting residue was subjected 205
[0484]

To a solution of

4-methyl-5- [ {phenylthio) (2,3, 6-trifluorophenyl)methyl]l pyrid
ine-2-carbaldehyde (1.00 g, 2.68 mmol) in formic acid (10 ml),
31% aqueous hydrogen peroxide (3 ml) was added, and the mixture
was stirred for 4 hours at 0°C. Watexr was added to the reaction
mixture, and the solid thus precipitated was collected by

filtration, and was washed with water. The resulting solid was
dissolved in ethyl acetate, and was washed with water and then
witheaturatedbrine. Theorganic layerwasdriedover anhydrous
magnesium sulfate and filtered, and then the filtrate was

concentrated under reduced pressure. The resultingresidue was
washed with ethanol, and then was collected by filtration, to
obtain the title compound {(0.99 g, 2.36 mmol, 88%) as a white

solid.
1H—NMR(4OOMHZ,CDC13)8:2.16(3H,s),5.91(1H,S),6.82—6.88(1H

m), 7.17-7.25(1H, m), 7.50-7.54(2H, m), 7.68(1H, £, J=7.5Hz),
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to silica gel chromatography. The fraction obtai ned
froman elution with hexane : ethyl acetate = 1. 2
was concentrated under reduced pressure, and the
resulting residue was washed with diethyl ether, and
then was collected by filtration, to obtain the title
conpound (90 ng, 0.20 nmol, 39% as a white solid.
1H NWMR (400MHz, CDC13) 6: 2.11 (3H, s) , 3.14-3.18
7.43dkaMa, S=PLk2H 7teodwd, 1&k), 9559144 H, s5),
6.80-6.90 (1H, m, 7.12-7.24 (1H, m, 7.45-7.53(2H
MSm/z7. 632 M7BBH, m), 7.94(1H, s), 8.88(1H, br),
9.45(1H, s). IR(ATRcm 1: 3382, 3334, 1654, 1494,
[044=©, 1054, 987, 723, 595, 555. M5 niz: 451( Mt+H)
[0491] Exanple 107: N-acetyl-5-[(2
5- diBtangwlophediyd ) [ (4-f | uorophenyl ) sul fonyl ] m
et hyl ] - 4- net hyl pyri di ne- 2- car boxam de_ [0492] 0_JO~ F
4-Nethyl £- [ (plopyy Feul famr]) 12, 3, @obni fanorpphenyl)methyl]p
5-1(2,5-difluorophenyl)[(4-f
r | ] et hyl ] - 4-
nmet hyl pyri di ne- 2- car boxam de (150 ng, 0.36 mmol)
(0%}t hined in Exanple 15 inN, N di net hyl f or mani de (7m )
| ulphydride (60% 34 ng, 0.79 mmvl) was added at
ANy tHe m xture was stirred for 1 hour at room
perat ure. Subsequently, acetic anhydride 206

f0487]

To a solution of
4-methyl-5-[ (phenylsulfonyl) (2,3, 6-trifluorophenyl)methyl]p
yridine-2-carboxylic acid (300 mg, 0.71 mmol) in
N,N-dimethylformamide (6 ml),
(benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate (556 mg, 1.07mmol) , benzotriazol-1-ol (144
mg, 1.07 mmol), ammonium chloride (76 mg, 1.42 mmol), and
N-ethyldiisopropylamine (0.5 ml, 2.85 mmol) were added in an
argonatmosphere at room temperature. AfterstirringfdrBhours
at room temperature, ethyl acetate and water were added to the
reaction mixture, and the mixture was extracted with ethyl
acetate, and then was washed with saturated brine. The organic
layer was dried over anhydrous sodium sulfate and filtered,
subsequently the filtrate was concentrated under reduced
pressure, and the resulting residue was washedwithdiethyl ether,

and thenwas collectedby filtration, toobtainthe title compound
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(40 I') was added to the reaction solution at 0C, and
the m xture was stirred for 1 hour at room
tenperature. Water was added to the reaction m xture,
and the m xture was extracted with ethyl acetate, and
was dried over anhydrous magnesi um sul fate. The

sol vent was concentrated under reduced pressure, and
the resulting residue was subjected to silica ge

255‘%%“?&%@ w%c];trg%té qgli:gpé aé(gfg froman el ution

exane: 3 was concentr at ed
HiNMh¥46@MHwedeﬁ§3UBez A dthe snessul 67 0YH, resisdyeswas (1H,
washed with di ethyl ether and n-hexane, and then was
s) c@l.I1sected SyLH,i fnh; af | bh; 7t 24 dbHaim) t e &q 2% EonpodingHz) .

0.17 mol as a white sal
7-651HNMEE4€61\7/H§HZ¢D€137)4 & ApSrdpHE) 728(§3()((1§1Hb%)) 7-96 (14,
5.% 45}% 5 97(1H, s), 6.92-6.98(1H, m),

7.15(2H, t, J=8.8Hz), 7.72 (2H d,
7.79(1H, m , 8.03 (1H s), 9.20(1H,

Mssﬂﬁz1gg%’8 P{I—Tﬁ)bs) | RGCATR) cm 1: 1725, 17%)6, 1589,(

0 , 1259, 1234,1187, 1143, 1079, 970, 844, 717,
T 593, 520, 487. np: 182-183C. MB m z: 463( Mr+H).

Analg, Calcd fqy, C22HL7F3N204S: C, 57.14;H, 3.71;F,
12. 32, N 6:06.S, 6.93. Found: C, 57.33;H 3.62;F

N- 12184 Mbxfn iy, ) 74 QR hy 0494} (ﬁ@éﬁ@@@@f&@ﬂpkz 116 trif
(4-Vethoxybenzyl oxy)acetate [0495] o, O

lud@4FdnP0methyl] pyridine-2-carboxamide

[0489]

F L -~

1/NH
Fos:
0

[0490]

OH

To a solution of

4-methyl-5-{{phenylsulfonyl} (2,3,6-trifluorophenyl)methyl]lp

yridine-z-carboxamide (215 mg, 0.51 mmol) in ethylene glycol

dimethyl ether (6 ml), an agueous solution of formaldehyde (37%,

0.2 ml) and 5% aqueous sodium hydroxide (0.8 ml) were added at

0°C, and the mixture was stirred for 1 hour at room temperature.

Sodium carbonate (40 mg) was added to the reaction mixture, and
the mixture was stirred for 20 minutes at room temperature. The

mixture was concentrated under reduced pressure, and then the

residuewasdissolvedinchloroform, driedovermagnesiumsulfate,
and filtered. Subsequently, the filtrate was concentrated

under reduced pressure, and the resulting residue was subjected
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To a solution of 4-nmethoxybenzyl alcohol (1.00 g, 7.24
mol ) in tetrahydrofuran (20 m ), sodium hydride (695
ng, 17.4 rmol) and bronoacetic acid (1.00 g, 7.24
mol ) were added at O0C, and the mixture was stirred
overni ght at roomtenperature. Water was added to the
reaction solution, and the m xture was extracted wth
ethyl acetate, and was dried over anhydrous magnesi um

to Q{ %;egeﬁ g&%hg%gé ?yﬁonfﬁgtf@égglgﬂsgﬁtéfggﬁegrom an

pressur resi due was | ect ed

eltﬁ:' ld @193'1@&!}{1@"@ aaQJaé:atTehe ir chsa&eoﬂl%alt@a@earmer

an elutron wt oronethane met hanol = 10: | was

redRRee N AlLd-dindgla r&f@'&%u]ﬂfﬁﬁ_f Wesi A ¥4 washed with
resul ting residue was washedwith diethyl ether and

didtiieXanBerangnd eeivas scebl et eddyy fiilltraltiom, to obtain
obtain the title conmpound (448 ny, 2.28 mmol, 32% as

thea thiltee coBipiothind ' HONMB(AOO@/BIzmm@DCls? B:a8. 82w1(113tH¢ s;c)lld
, 4.11(2H, s 4. 58( 2H, (2H, _d, J=8.5H
'H M‘@Wﬂ%: %D@la»é) ..143 m »oé)14 f*ol@ﬂHaEﬁrrpﬁ?

£, g5 FF{%B) %MH‘[(&ﬂuoBro&qenyl) Lul onyr Hiet pg |]lH ™ .
7. 4(54“7”%t3h(35}10y¥n hdin-2r ¥ ]-earhon 8] @”b@@leTFé y'e 88 (1, br)

met hoxybenzyl oxy)acetate |
9. 4@ @S .N FOL O, F [0499] To a solutlon (78
ng, O. 40 nnDI) of
TR(ATR)cm ': 3382, 3334, 1654, 1494, 1149, 1054, 987, 723, 595,
555.
MS m/z: 451 (M"+H).
[0491]

Example 107:

N-acetyl-5-[(2,5-difluorophenyl) [{4-fluorophenyl)sulfonyllm

ethyl] -4-methylpyridine-2-carboxamide

[0492]

[0493]

To a solution of
5-[{2,5-difluocrophenyl) [ {4-£fluorophenyl)sulfonyl]lmethyl] -4-
methylpyridine-2-carboxamide (150 mg, 0.36 mmol) obtained in
Example 15 inN,N-dimethylformamide (7ml), sodiumhydride (60%,
34 mg, 0.79 mmol) was added at 0°C, and the mixture was stirred

for 1 hour at room temperature. Subsequently, acetic anhydride
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5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[1-N 208

(1- hydr oxymet hyl ) - 4- net hyl pyri di ne- 2- car boxani de (150
ng, 0.33 mmol) obtained in Exanple 85 in

N, N-di met hyl formam de (3 nl),

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (96 ng, 0.50 nmol) and a catalytic

(4 QIR Y M Pbaadltrs BULYLDAR B 08, YEh &20Eland tthd HEwrure

ure was stirre over ni roomtenperature

was . th:frf’@f Added ..t he r:n%%?ﬁ Qi rpe'Fa)&tuliree. RAdethRas added

ure was extracted with ethyl acetate, and was

to HhkadAMEorAR YN PHS 2300 oS s higbara Bt 2abYeltwiwasethyl
concentrated under reduced pressure, and the resulting

acdestduenigs ssabli eat et riydtaugalagtivdt egldphyy.. The
The fraction obtained froman elution with hexane:

soBkt et @bfceniZra tledasnden neadt cad edressiere r egog edhe
pressure, to obtain the title conmpound (205 ng, 0. 33

redubt ind 9@ iakicawalsi sebjettdd dHsNNRC0gREZChTDm BPIBaphy .
2.23 (3H, s) , 3.79(3H, s) , 4.56(2H, S) , 5.56(2H,

Thel fracT 16HLt HL1g81 fHOMAN e@uggggwltdl hgxgng Hﬂthyl acetate
6.91-6.98(1H, m, 7.01-7.07 m, 7.14(2H,_t

=1Q= gwyoncengs@@riualdq%se dpve%wﬁ agd tyigrappyting
7.74-7.79(1H, 98(1H, .s), .9.00(1H

reyidug [gs gﬁashqrsg Afﬂﬁé)bc it t%s@thﬁsf%‘ﬁg%?xi‘%@g, SRd cnen
151 1492, 1236, 1145 05,..1081, .817.. 3

wa%fﬁl][%:g:(ﬁﬂ bérnglr%r‘:g 1]‘:66 %?56?1_(8211‘1 the tltz_L% boﬁl%gund {80

uor op 49 [ 4- hegyl ysul fonyl ] met hyl ]

mg’ Hgf hyrfl pyh n)) Za(yl%car tg%y?(?%/m%no] net hy]

HhMﬂKQ%N@@@%ﬂKEKﬂLOE@lh 2093®,0s), 2.60(2H, s), 5.96(1H, s),

5.97(1H, &), 6.92-6.98(1H, m}, 7.02-7.08(1H, m), 7.15(2H, t,

J=8.8Hz), 7.72(2H, d, J=8.8Hz), 7.74-7.79(1H, m), 8.03(1H, s),

9.20(1H, s), 10.38(1H, bs).

ITR(ATR)cm ': 1725, 1706, 1589, 1463, 1259, 1234, 1187, 1143,

1079, 970, 844, 717, 671, 593, 520, 487.

mp: 182-183°C.

MS m/z: 463 (M"+H).

Anal. Calcd for C,,H,,F3N,0,S8: C, 57.14;H, 3.71;F, 12.32;N,

6£.06;8, 6.93.

Found: C, 57.33;H, 3.62;F, 12.64;N, 6.09;8, 7.00.

[0494]

Reference Example 11: (4-Methoxybenzyloxy)acetate

[0495]
0 Os
Ho’u\/o\/©’

[0496]
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aFNNF/OO OS\ OF [0502] To a m xed sol ution

of

[[[5-[(2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]ne
thyl] -4-nethyl pyridin-2-yl]carbonyl] am no] nethyl

(4- met hoxybenzyl oxy) acetate (150 ng, 0.24 nmol) in

di chl or onet hane-water (1:1, 10 ml),

2, 3-di chl oro-5, 6-di cyano-1|, 4- benzoqui none (65 ng, 0.29
mmoly, “%%1?@%%% o?ng &Qﬁh?kﬁbéﬁvxﬂaélébhéieﬂl 00 g, 7.24

overnlg room era ter was added to the

d foed t
mma&qagpog%tng%g%fegﬁmﬁaﬂ (z!chm i éé&iﬁm\/}ﬁﬁiﬁiﬁé aetoedmyi t17 .4

e extract ‘'was  washedw t

mncAt Wi edehioatetdid %@1@VQ& @@thTOUS4Sﬁﬂbyﬂ1ﬁ@fé ad®ed at
subsequently the sol vent was concentrated under

0°ch e4hig @th P €8 BUEE wa B irRedr 68arhi gigt rsAsirdum asperature.
subjected to silica gel colum chromatography. The

watfaraekizondabtai aerhd neman @l wdlort iwirt,hand the mixture was
di chl or onet hane: nethanol = 50: 3 was concentrated

extrteared edudekthylessiatatavasret wis Mufied prertadydrous
andcol l ectedby f iltration, to obtain the title

magreTiowndul £6tay, ThOSOHVSINt E%)C%&C%mm&%d uggprgreduced
1H NVR(400MHz, CDC13)S: 2.24(3H, 2 4. 19% S)

pre® |ueHand, the3 -:qusgp.&:)tngg@%% e was sgbggc e@g‘(clﬁllﬂ.fa gel
7.01-7.08 1H . . 1.15

chxpn@tg:,%ap e7§(:i\’qt ﬁ)j’l &)—F 138, 8'E|Zr)§>j‘n [A 70( a.llt'glont with
IO %eiiéﬁ%%% 'fé"l@a‘:si”séacéééﬁatéééﬂﬂde@gdmed

pressure, and the resulting residue was washedwith diethyl ether
and n-hexane, and then was collected by filtration, to obtain
the title compound (448 mg, 2.28 mmol, 32%) as a white solid.
l1H-NMR (400MHz, CDCl;) &: 3.82(3H, s), 4.11(2H, s8), 4.58 {2H, m),
6.89(2H, d, J=8.5Hz), 7.29(2H, 4, J=8.5Hz), 9.50(1H, bs).
[0497]

Example 108:

[[[5-[(2,5-Difluorophenyl) [ {4-fluorophenyl)sulfonyl]methyl]

-4-methylpyridin-2-yl] carbonyl]lamino]methyl

(4-methoxybenzyloxy)acetate

2 o LT
NAOJ\’O

[0498]

[0499]
To a solution (78 mg, 0.40 mmol) of

5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -N-
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210 np: 84C. M5 nfz: 509(M++H). Anal. Calcd for
C23H19F3N206S: C, 54.33;H, 3.77;F, 11.21;N, 5.51;S,
6.31. Found: C, 54.61;H, 3.93;F, 11.32;N, 5.59;S,
6.33. [0503] Exanple 110: 5-[(2 _

5-di fl uorophenyl ) [ (4-f | uorophenyl)sulfonyl]nethyl]-N
(di met hyl am nonet hyl ) - 4- net hyl pyri di ne- 2- car boxam de
[0504] O FI FNH* N el Og\ 11 Oa F [0505]

(1;%ké%é#&ﬁ%ﬁ?f%f;%ﬁ@+§%%?%§+{@%$é9£b€§¥$%££ﬂi&e (150 mg,
O.%%%ﬁ%hﬂy55@%&%%%%%?2@%%@?1@%%&%§9NU§rde§%h?ﬁQbkmamide (3

tained in n N, N-di et hyl f or mam de (3
mlfﬂ)1—ékﬂ§iﬂﬁl@?haf%étﬁﬁﬂéﬁiﬂﬁpfgﬁﬁﬁ)5&rbédﬂﬁﬂide
ng

di met hylam ne hydrochloride (13 , 1.67 mmol) were
hy @&sleeh @t @C, (94dnd Neo M xtmth€l Wasndtarcedaiptic2ahouns of

at roomtenperature. Water was added to the reaction
G 1 e i e i redsly i me xiatree adde dexandctleel miixthiret wpls stirred
- acetate, and was dried over anhydrous sodi um sul fate.
ovdiei glot wentowa s empeneenteat eatintevas eddeddt prdssyeection

and the resulting residue was subjected to silica gel
mixtuorategt aphyniAtersd west pghracte with ethyl acetate, and
was dried over anhydrous sodium sulfate. The solvent was
concentrated under reduced pressure, and the resulting residue
was subjected to silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 2: 1 was
concentratedunder reducedpressure, toobtainthe title compound
(205 mg, 0. 33 mmol, 99%) as a white solid.
1H-NMR (400MHz, CDCl;) &: 2.23(3H, s), 3.79(3H, s), 4.56(2H, 8),
5.56(2H, d, J=7.5Hz), 5.96(1H, s), 6.86{(2H, d, JES.BHZ),l
6.91-6.98(1H, m), 7.01-7.07(1H, m), 7.14(2H, t, J=8.8Hz),
7.28(2H, d, J=8.8Hz), 7.70(2H, 4, J=8.8Hz}, 7.74-7.79(1H, m),

7.98(1H, s), 9.00(1H, t, J=7.5Hz), 9.17(1H, s).
IR(ATR)cm ' : 3386, 1751, 1691, 1589, 1511, 1492, 1236, 1145,

1105, 1081, 817, 723, 590, 524.

[0500]

Example 109:

[[[5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl]

-4-methylpyridin-2-yl]carbonyl] aminolmethyl hydroxyacetate

[0501]
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obtained froman elution w th dichl oronethane:

met hanol = 10: 1 was concentrated under reduced
pressure, and the resulting 211 residue was washed
with diethyl ether and dichl oronethane and dried, to
obtain the title conmpound (99 ng, 0.21 mmol, 631) as
a white solid. 1H NVMR(400MHz, CDC13) S: 2.22 (3H, s)
2.38 (6H, s) , 4.33 (2H, d, J=5.6Hz), 5.97(1H, s),

.9%4-6.98(1H, ), 7.01-7.08(1H, n), 7.15(2H, t,
: YNP 70(2H, d, J=8.8Hz), 7.75-7.81(1H, m,
T , s), 8.43(1H, t, J=5.6Hz), 9.16(1H s).

| RG cm 1: 3340, 1670, 1592, 1521, 1494, 1238, 1145,
1039,~~838, 817, 711, 657, 590, 530. Anal. Calcd for
C23H22F3N303S. 0. 75H20: C, 56.26;H, 4.82;F, 11.61;N,
[05H6; S, 6.53. Found: C, 55.97;H, 4.56;F, 12.44;N,
8.46;S, 6.51. [0506] Exanple 111:
N[ [ (& eritedslutgd]Iditplanydsi | yl oxy) et hoxy]
met hyl ]-5-[(2, 5-di
[ [ F9-ubfdhehyi Yyqreghamrophednyd Yuersrisay hetwifouul e Hyy 1]
| pyri _ di ne-2-carboxanm de [0507] O F i fho oSi~ F I~
—4¢mq¢hylpyrx§}332Txﬁigﬂrbonyl]amlno]methy

(4t AN A A gt o Pe Y] b Pt 1 et h
dichloromethane-water (1:1, 10 ml),
2,3-dichloro-5,6-dicyanc-1,4-benzogquinone (65 mg, 0.29 mmol)
was added, and the mixture was stirred overnight at room
temperature. Water was added to the reaction solution, and the
mixture was extracted with dichloromethane. The extract was
washedwithsaturatedbrine,driedoveranhydrouséodiumsulfate,
subsequently the solvent was concentratedunder reducedpressure,
and the resulting residue was subjected to silica gel column
chromatography. The fraction obtained from an elution with
dichloromethane: methanol = 50: 3 was concentrated under reduced
pressure, washedwithdiethyl ether, andcollectedbyfiltration,

to obtain the title compound (26 mg, 0.05 mmol, 21%) as a white

solid.

'H-NMR (400MHz, CDCl,)8: 2.24 (3H, s8), 4.19(2H, s), 5.60(2H, d,
J=7.5Hz), 5.96(1H, s), 6.91-6.98(1H, m), 7.01-7.08(1H, m) ,
7.15(24, t, J=8.8Hz), 7.70{(2H, 4, J=8.8Hz), 7.74-7.78(1H, m),
7.99(1H, s), 9.02(1H, t, J=7.5Hz), 9.18(1H, s).
IR(ATR)cm ': 3386, 1747, 1687, 1589, 1515, 1492, 1236, 1145,

1081, 590, 526.
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ylI]1-N-(1-hydroxymet hyl) - 4- et hyl pyri di ne- 2- car boxam de
(113 ng, 0.251 mmol) obtained in Exanple 85, and a
solution of 2- (tert-butyldi phenylsilyloxy) ethanol
(136 ng, 0.453 mmol) and p-toluenesulfonic acid (10
ng) in benzene (5 mM) were stirred 212 for 3 hours
with heating to 60C. The reaction sol ution was
returned to roomtenperature, and then was
mp CofpeNtrated under reduced pressure. Ethyl acetate
was added to the resulting concentration residue, and
MS tohez m xa (e vigs. washed sequentially wth saturated
aqueous sodi um hydrogencar bonate and saturated brine,
Andghe @@ ledi £oT a¥er el M@ overSanhyditoud - $6aFumtl-21:N,
sulfate and filtered, and then the filtrate was
rated under reduced pressure. The resulting

concentration resid j.ect d o flash,silica
Fcﬁ%i’651dﬁ%'%%%%hﬁ%ogﬁa%ﬂy}laﬁg ﬁh § a%tlg 51%btalned
[0%%§ﬂ1an el ution with 250et hyl acetate/hexane was
entrated under reduced pressure, to obtain the

titH%ﬁ%@§ﬂ£g§g£é£93 ng, 0.127 mmol, 510) as an
anor ance " H NVR( 400MHz, CDC13) 5: 1. 04( 9H,
5- E?% ,é'_:‘z —ﬁ E% %@E’xi}’) E\'ﬂsfi 4ﬂuoi‘3>phén§§) SuPPERVL 1 Mt hyl] -N-

=7, 08(4H 1, 7. 43(6H m
(dlmé%hfiéﬁxﬂ%ﬁe@ﬁzl 749@eﬁﬂ#ﬂp§ild§n§527cﬁﬁb&khm1&&

914 (IH sS) . mz: (33(M +H). [ 0509] Exanple 112
[o04) 2

5-Di fl ugrophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hyl ] -

F hoxy) net hyl ] - 4- et hyl pyri di ne- 2- car boxam
1) 0 F NOXi OH
O;.‘S

oL
F

[0505]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyll] -4-
methylpyridine-2-carboxamide (150 mg, 0.33 mmol) obtained in
Example 15 in N,N-dimethylformamide (3 ml), a formaldehyde
solution.(37%,'54 pl) and dimethylamine hydrochloride (136 mg,
1.67 mmol) were added at 0°C, and the mixture was stirred for
2 hours at room temperature. Water was added to the reaction
mixture, and the mixture was extracted with ethyl acetate, and
was dried over anhydrous sodium sulfate. The solvent was
concentrated under reduced pressure, and the resulting residue
was subjected to silica gel chromatography. The fraction
obtained from an elution with dichloromethane: methanol = 10:

1 was concentrated under reduced pressure, and the resulting

211



Fi NHO=S O F [0511] To a solution of 213

N-[[2-(tert-butyldi phenyl silyl oxy) et hoxy]

met hyl ]-5-[(2, 5-di

fl uor ophenyl ) [ (4-fl uorophenyl)sul fonyl]methyl]-4-nethy

| pyri  di ne-2-carboxam de (56 ng, 0.076 nmol) and

aceti c acid (51, 0.091 mmol) in tetrahydrofuran (5
tetrabutyl amoni um fluoride (1 Mtetrahydrofuran

reSSJ.ALFé 'v%@ ngﬂ ld’ WQ Qgciléllgljgﬁo S8R - %gﬁeélcﬁﬂgrEH@thane and

ure was s |rre for urs at room tenperature.
a t't% 86kdi ke OO JBWIduRNG obehg abylyl aMEAN €BY) a
& uori de i Mt%tr ’%ydrofuran sol utlgn) (91 I, 0. 091
a Vmwpdé wergyfurther added to the reaction sol ut | on,
and the m xture was stirred for 16 hours at room
*HOBMRperEiMiR. CBE3ti)cdadi.@(BH,, s0.,09138mhel) sland-33(2H, d,

t et rabut yl anmoni um fl uoride (1 Mtetrahydrofuran
J= tﬁ}lﬁ)lron%/ 9 64y |, ! Oél-gﬁfrrél)<9 e Mt herOLdhede (Y

7 4L RS 2 PR P T 200 A g B S R3S @&qu m)

Omte eratur rat éd "aqueous

7. STRN Wy chl ofd des was, afldedstg) [ he 1@ank og) . sol ution,

and t’he mixture was extracted with et hyl acet ate. The
IR QTR * apan onad ewdshad owi,t h5gat, utaved bEBAe, 1145, 1039,
subsequently dried over anhydrous sodium sul fate, and
834, |18%ted]llanctGherbithe 53¢{trate was concentrated

#ﬁgfé%ieﬁaﬁgguﬁﬁSszs’t?é%?wégh?agﬁiﬁp bk Gt il il ©782/

qpat the fraction obtained from an
11 cﬁﬁu’t oné)\%etah 70/oageh?hyl acet at e/ hexane was concentr at ed

Fouyler rs‘éﬁ%ﬁﬂq}”@%&!ﬁ; B hes . yasg agdded to she

res:ulcf’i n
[0506]

Example 111:

N- [ [2- {tert-butyldiphenylsilyloxy)ethoxylmethyl]-5-[(2,5-di

fluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -4-methylpyri

dine-2-carboxamide

[0507]

Fiay o~ lsi
N

05
L
F

[0508]
5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]meth
y1] -N- (1-hydroxymethyl) -4-methylpyridine-2-carboxamide (113
mg, 0.251 mmol) obtained in Example 85, and a solution of
2- (tert-butyldiphenylsilyloxy)ethanol (136 mg, 0.453 mmol) and

p-toluenesulfonic acid (10 mg) in benzene (5 ml) were stirred

212



concentration residue to precipitate a solid, and
ether was distilled off to obtain the title conpound
(35 nmg, 0.071 mml, 93% as a white solid.

1H NVR(400MHz, CDC13) 6: 2.22(3H, s), 3.68-3.80(4H,
m, 4.95-5.05(2H, nm), 5.96(1H, s), 6.90-7.08(2H, m,
7.10-7.18(2H, 214 m, 7.60-7.80(3H, m, 7.99(1H, s),
8.75(1H, br t, J=7.0Hz), 9.18(1H, s). IR(ATRcm 1:

foégf 9%?%8%%g§§§%ﬁé§&§gg%ﬁﬁﬁﬁi132ﬁ3 }§§%Ea$ﬁ3901uﬁléﬁ-was

R o P i A i

re&&%@@]%ﬁgéﬁﬁf@.l%&h. - [dathrdd fdawraphenytd [€ide fresulting
| 'uor ophenyl ) sul fonyl'] met hyl ] - 4-

con@éiyta th ot pigd idiue, SaptnEid ax xmeiehyd § pudtidheegueatally
xamd e [0513] O ~~F~1i NCO~-N Fi ZNI t

with SaEhira{edb dlicAubesadhendorditogenadrbonate and saturated
5-[(2,5-difluorophenyl)[(4-f
brimer offenytJaundl ¢ bayekmetshgtjedlover anhydrous sodium sulfate
(1- hydr oxyret hyl ) - 4- nethyIpYridine-2-carboxanide 155
angmfiltered, and then the filtrate was concentrated undexr
reduced pressure. The resulting concentration residue was
subjected to flash silica gel column chromatography, and the
fraction obtained from an elution with 25% ethyl acetate/hexane
was concentrated under reduced pressure, to obtain the title

compound {93 mg, 0.127 mmol, 51%) as an amorphous substance.
1H-NMR (400MHz, CDC1,) &: 1.04 (9H, s}, 2.21(3H, s), 3.65-3.85(4H,
m), 4.95-5_.05(2H, m), 5.96(1H, 8), 6.90-7.08(4H, m},
7.30-7.43(6H, m), 7.60-7.80(7H, m), 7.98(1H, 8), 8.65-7.02(1H,
m), 9.14(1H, s).

MS m/z: 733(M"+H).

[0509]

Example 112:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]lmethyl] -N-

[ (2-hydroxyethoxy)methyl] -4-methylpyridine-2-carboxamide

[0510]

| N/\O/\JOH
N H

BN
L
F

[0511]

F Lz
R

To a scolution of
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4

0. 344 mmol ) obtained in Exanple 85, 3-pyridi nenethano

(40 I, 0.413 mml) and p-tol uenesul fonic acid
di hydrate (98 ng, 0.516 nmol) was heated to ref | ux
for 2 hours while distilling off water. The reaction

solution was returned to roomtenperature,
subsequently saturated aqueous sodi um
hydrogencarbonate was added, and the m xture was

o
flé&?%p?@*? H§~§PQ6 ff@ulﬁﬁ%%i]ﬁé@ﬁ?g] -20getheNpyri

e was c ent at ed reduced pressure.

dﬂ@ﬁz é@ﬁ%&éﬂﬂa@oww abi. R ' fRbUYEaMASa SMbi el (G nl,
lash silica gel coldm chromatography, and the

0. 69@Qﬁh@m oPh at e hy@Fd lirag! U iaD) W t8t FABuey Dyimonium
acetate/hexane was concentrated under reduced
f 1 phesselr(a. M Bdefaiwai-arldeth toltheones(¥t ipdg 0.091 mmol) was
concentration residue, and the solid thus precipitated
added, andlitheotied e Fas sratired, f 46 bbuaeatt heon Lenperature.
compound (46 nmg, 0.085 mol, 25% as a white powder.
Aca_mcwm(lm@w1 COCLY5MRO2E (B §)et4:a®@(czfﬂla§ym@lom Elggride
m, 5.97(1H, s), 6.90- 7 08( 2H, . 7.10-7.18(2H,
(1 mtetr/alzgdlzoégmm Sqﬂ)ut Iprg74 ?1801( «4|0| Oﬁ’)l mpop) (wvaye fyrther
50-8.55(1H, m, 60(1H, br 6h¥ &IH br t
ad@e@ torble rpagiiqn Sg)lut PR ATRS elmlfé s ayFtipyegd for
09, 1295, 123

16 a4 At ARGl BRMBEERLHTE271BoPERE A (5 6d pggoT mmol)

R B 5 0 P oo
(9 % HEr 005 4 MY ! werd [t L5895 ¥REAY Dyt fidsda¥tlion,

and the mixture was stirred for 5 hours at room temperature.

Saturated aqueous ammonium chloride was added to the reaction
solution, and the mixture was extracted with ethyl acetate. The
organic layerwaswashedwithsaturatedbrine, subsequentlydried
over anhydrous sodium sulfate, and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to flash silica
gel column chromatography, and the fraction obtained from an
elution with 70% ethyl acetate/hexane was concentrated undexr
reduced pressure. Ether was added to the resulting
concentration residue to precipitate a solid, and ether was
distilled off to obtain the title compound (35 mg, 0.071 mmol,

93%) as a white solid.
1H—NMR(‘IOOMHZ, CDC1l,) &: 2.22(3H, =8}, 3.68-3.80(4H, m),

4.95-5.05(2H, m), 5.96(1H, 8), 6.90-7.08(2H, m), 7.10-7.18(2H,

214



(2 3,6-trifluorophenyl)nethyl]pyridine [0516] F I Br
FFSNCFA [0517] 216 To a solution of Oethyl S
[6- (trif luoromethyl)pyridin-3-yl] dithiocarbonate
(3.09 g, 11.6 mmol) in ethanol (30 mM) , 1 N aqueous
sodi um hydroxide (30 ml) was added, and the m xture
was stirred in a nitrogen atnosphere for 1 hour at
60C. The reaction m xture was cooled to room
m) t eMnarat Wepsmatey, Wassfadded, s)ands e (1 Xt ec Wa$=7. 0Hz) ,
washed with dichl or omet hane. Subsequently, the
9. jepuss) ayer was acidified with 1 N hydrochloric
acid, and was extracted w th dichloromethane. The
IR YRR | ayierdt Tad 686 ed 58%er 1aARydLB84 330Punt28Rfal 230"
and filtered, and then the filtrate was concentrated
11490der reduced pressure. The resulting residue was
p(nfﬁgﬂfqa$d n N, N-di met hyl formam de (50 m), and in a
nitrogen atnosphere,
MS 2n 4 onmbafrcir)or o( 2, 3, 6-tri fl uorophenyl ) net hyl ] - 4- met h
ylpyr idine (3.94 g, 11.2 mol ) obtained in Reference
andXagl &l £orng ;, Hhen maassiamsmrdonat e (28 7H, g1 138 AV,
nmmol) were added at 0OC. The m xture was stirred for
5 . 66; hoar. a8arFouadm ¢ erazercat; i, e4 . EVhyl 1llackl Al e5and ;\Wat@r43.
were added to the reaction mxture at 0C, the organic
[091Bjler was separated, and then the organic | ayer was
washed with saturated brine. The organic |ayer was

dri ékasoydre Iddrydrous sodiumsulfate and filtered,

then the filtrate was
5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -4-

methyl-N-{ (pyridin-3-ylmethoxy)methyl] pyridine-2-carboxamid

e

[0513]

0
¥ N H =
0z3
L
F

[0514]

A benzene solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -N-
(1-hydroxymethyl) -4-methylpyridine-2-carboxamide (155 mg,
0.344 mmol) obtained in Example 85, 3-pyridinemethanol (40 pl,
0.413 mmol) and p-toluenesulfonic acid dihydrate (98 mg, 0.516
mmol) was heated toreflux for 2 hourswhiledistillingoff water.
The reaction sclution was returned to room temperature,
subsequently saturated aqueous sodium hydrogencarbonate was

added, and the mixture was extracted with ethyl acetate. The
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concentrated under reduced pressure, and the obtained
resi due was subjected to flash silica ge

chromat ography. The fraction obtained froman elution
wi th hexane: ethyl acetate = 9: 1 was concentrated
under reduced pressure to obtain the title conpound
(4.76 g, 9.65 mvpl, 86% as a pale yellowoily
substance. 1H NMR (400MHz, CDC13) 6:2.24 (3H, s) ,

or L 3l gl e o it

8 I
oveddan rr?]?% 5 8?? s%gﬁzihm %u@.%yé ds%éld:] E}% &?pélz:)eed B a@ﬁ therS)he

:Ll@ rﬁ@%h%laé cbﬁafc@n@:tr%ﬂtfédu Qlﬁ’l@@t h:)éld)u@érd @rié's%u\ﬁd t hirag( 2,
6-t rifluorophenyl)nethyl] pyridine-2-carbal dehyde

re sh?.@l%]g EonceftEht FohN-e 1 dihidis E0bI@LtEd Boshlagh arilica
(0]

gel2ebianm- éhpeinhybgbaphi/6- &hdi £ he of vaet hyh )qlyra died Exdr an
thio] (2,3,6-trifluorophenyl)nethyl]pyridine (4.76 g,

elu®i6h mibh) 708 ethbyleneetdd/Iana wisx avargylind it ginder
n-butyllithium(1.58 M 6.72 m, 10.6 muvol) was added

redugegn Pyegonrat-noEpherevas agdded toghbheerefldA1RPxt ure
was stirred for 30 mnutes at -40C, _and then cooled

conggatiatdon7 gesigdve - NaROdithst PGk ﬁ&m%@r@@%iatrﬁ was
coraisteroky FENGTEheR | ohb EHAITb CHES AP BUEoLusl G 89
0. O%g’ o ,33%‘%'“ ata%d a white powder.

1H-NMR (400MHz, CDCl;)&: 2.25(3H, s), 4.66(2H, s), 5.00-5.10(2H,
m), 5.97(1H, s), 6.90-7.08(2H, m), 7.10-7.18(2H, m) ,
7.25-7.33(1H, m), 7.67-7.80(4H, m), 8.01(1H, s), 8.50-8.55(1H,
m), 8.60(1H, br s), 8.74(1H, br t, JI=7.1Hz), 9.18(1H, s).
IR(ATR)cm : 1675, 1590, 1523, 1492, 1309, 1295, 1236, 1147.
mp: 121-123°C

MS m/z: 541(M").

Anal.calcd for Ca7Ha2FaN;0,8: C, 59.88;H, 4.09;F, 10.52;N,
7.79;8, 5.92.Found: C, 59.80;H, 4.07;F, 10.73;N, 7.70;5, 6.13.
[0515]

Example 114:

2-Bromo-4-methyl-5-[[[6- (trifluoromethyl)pyridin-3-yljthio]

(2,3,6-trifluorophenyl)methyl] pyridine

[0516]

[0517]
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aqueous ammoni um chl ori de was added thereto at the
sane tenperature. D chl oronethane and water were
added to the reaction mxture, and the organic |ayer
was separated. Subsequently, the organic |ayer was
dried over anhydrous sodium sulfate and filtered, and
then the filtrate was concentrated under reduced
pressure. The resulting residue was subjected 218 to

flasfy s 'éc%cl%&%n c%rgjtw_'iaéotﬁ%aphy, and the fraction

obt ai ned rom an th hexane: ethyl acetate =

s-&- EORGRN AL 13 I eOUGRE ARSI HRatled (3.09 g,
Fc_)sbt(:ﬁnt etltleyilo)fr%gmd (2. g, 5.70 m’ml,a59°(/() asg

11 % ¥8bh oW Riddhai#IS80CR1) , 1 N aqueous sodium hydroxide (30
1H NVR( 400MHz, CDC13) 8: 2. 35(3H,

ml )Swad a886dH5)d trhS8difcQté Wds stlrredid @A tMbdeHhtmysphere
7.58 (1H, d, J=8.3Hz) , 7.76 (1H, s) , 7.79 (1H, dd,

for) 8. EhuR . 48HA)0°C8. 60hd Hreakt Jo?. 0Hzurd. @9¢ 1¢hoksd to room
10.06(1H, S). M5 mz: 443(M++H). [0521] Exanple 116:

tembavstthytte 5 Wat]ed (vasi &flded onmadyi e ywixdiures3 was] waphedyyith

~1(2,3 6-trifluorophenyl)methyl]pyridine-2-carboxylic_.

dicitiarqesdzne £ SpEsequent lyok ke Adergus lgyeywappgidified
sol ution of

with fethvdqqlenis i#Fifbr Gl MAS FRFFER ey thi o] (2,

dicsﬁlﬁo_rtomethane. The organic layer was dried over anhydrous
sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was
dissolved in N,N-dimethylformamide (50 ml), and in a nitrogen
atmosphere,

2-bromo-5- [chloro(2, 3, 6-trifluorophenyl)methyll -4-methylpyr
idine (3.94 g, 11.2 mmol) obtained in Reference Example 4, and
then potassium carbonate (1.71 g, 12.4 mmol) were added at 0°C.
The mixture was stirred for 16 hours at room temperature. Ethyl
acetate and water were added to the reaction mixture at 0°C,
the organic layer was separated, and then the organic layer was
washed with saturated brine. The organic layer was dried over
anhydrous sodium sulfate and filtered, then the filtrate was
concentrated under reduced pressure, and the obtained residue
was subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 9: 1 was
concentrated under reduced pressure toobtain the title compound

(4.76 g, 9.65 mmol, 86%) as a pale yellow oily substance.
1H-NMR (400MHz, CDC1l;) §: 2.24(3H, s), 5.87(1H, s), 6.81-6.90 (1H,

217



ri fluorophenyl)nmethyl]pyridine-2-carbal dehyde (2.52 g,
5.70 mmol) in formc acid (60 m), 31% aqueous
hydrogen peroxide (6 nl) was added at 0C. After
stirring the reaction mxture for 5 hours at room
tenperature, water and then dichl oronet hane were
added thereto. After the organic | ayer was separated,
the organic |ayer was washedw th saturated aqueous
m) A TEEirM e @l hfer . zandut kon W h(1®; 4, asisecws)sodi e 1H,
‘thiosul fate. The organic |ayer 219 was dried over
dd,ammgdrqus etk )ymssldf @ity ahd IH2 t@3¥8d, Srib t1ien sithe
filtrate was concentrated under reduced pressure. The
MS megul 4%y eSS GlieHlas washed with ethanol, and then
was collected by filtration to obtain the title
[05d@dpound (2.19 g, 4.47 mol, 78s) as a white solid.
1H-NNR(4OON+E CDC13 ) 3: 2.26 (3H, s) , 5.93 (1H, 5s)
6Egc@m1@ql(m m , 7.23-7.33 (1H m , 7. 86 (1H
8 2 H . d 8.

; h -yI]squonyI
_ Lo f%%t rifluorophenyl)nethyl]pyridine-2-carboxam de
O NH F FOe N ~ CFA [0526] To a solution

=N

[0520]

To a solution of
2-bromo-4-methyl-5-[[[6- (trifluoromethyl)pyridin-3-yl]thio]
(2,3,6-trifluorophenyl)methyl] pyridine (4.76 g, 9.65 mmol) in
toluene (100 ml), a hexane solution of n-butyllithium (1.58 M,
6.72 ml, 10.6 mmol) was added in an argon atmosphere at -78°C.
The reaction mixture was stirred for 30 minutes at -40°C, and
then cooled again to -78°C, and N,N-dimethylformamide (0.897
ml, 11.6mmol) wasadded. Aftercompletionofdropwiseaddition,
the reaction mixture was allowed to warm to 0°C, and saturated
aqueous ammonium chloride was added thereto at the same
temperature. Dichloromethane and water were added to the
reaction mixture, and the organic layer was separated.
Subsequently,thecmganic1ayerwasdriaioveranhydroussodium
sulfate and filtered, and then the filtrate was concentrated

under reduced pressure. The resulting residue was subjected
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4-met hyl -5-[[[6-(trifluoromethyl)pyridin-3-yl]sulfonyl
1(2,3 ,6-trifluorophenyl)nethyl]pyridine-2-carboxylic
acid (392 ng, 0.800 nmml) in N, N-dinethylformm de
(10 m),

(benzotriazol -1-yloxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphat e

(624ng,1.20nnn|) benzotriazol-l-ol(162 ng, 1.20

to El%{%ﬂy Fg.'ﬂ%a' OLh e %?%%@y ”%n% tg% ng:):aoﬁngbtamed

T sop opy A ne ( mol)  wer e

fré@ ﬁ%ﬂdﬁf%n@iﬁ%%%%ﬁd@'E%H?@é@e@&téooﬂ‘ﬁﬂﬂﬂﬁééﬁééﬁtrated

er stirring for 220 2 hours at the sane

und SPRYRIAEE price@3ACEHOBL L Xh Wite Wais: 1 &liceaoed i(R.52 g,
ethyl acetate, and the solution was washed with 1 N

5. Ty diRsh) 059%) agd th e N GHIUSDLE SEIN tuh by dr OX| de
sat ur at ed aqueous ammoni um chl oride, and th

1H-98MRIF4Q @HBr CREL3TRe 2 o}fgb?rﬁ:cs} a)5er99v(é§1 ot e@ %%e‘é 91(1H,
anhydrous sodium sulfate a t
f?f¥?a?e Qzé c5ﬂc§m§%£ @naé bgaﬁ gd%éxiﬁi{he7 Y
theg esi S3S e t yl ) 1H,
dd, Qr c?(ona g{a%h%%q+ﬁp rg%?lgkﬁgbtglégg§$r§%1 1006
S)_elutlon wth hexane: ethyl acetate = 1. 1 was
concentrated under reduced pressure, and the
Ms esl tingmesgdue was washed with a mxed solvent of
et hanol and di ethyl ether, and then was collected by
[ofaitration, to obtain the title conpound (229 ny,
0.468 mmol, 58% as a white solid. The filtrate was
conexdmatedlbider reduced pressure, and the
resulting residue was washed with a m xed sol vent of
4 -Ng gyt 5 ahb[ @ éthi/f leohenethnl) Pyehonn-2oyl kevbfonydl (2,3

filtration, to obtaln the title conpou d (66
ln h v ) ' i ) :- lc .-'07

2. 21(3H, s) 3 61(1H br s), 5. 96(1H s),
[0%2%]5 6.93(1H, n), 7.21-7.31(1H, n), 7.84(1H, d,
o1 7.85 (1H, br s) , 8.04 (1H, s) , 8.24 (1H,
.3, 2.2Hz) , 8.99 (IH,

To a solution of

4-methyl-5-[[[6~ (trifluoromethyl)pyridin-3-yllthio] (2,3,6-t
rifluorophenyl)methyl]pyridine-2-carbaldehyde (2.52 g, 5.70
mmol) in formic acid (60 ml}, 31% agqueous hydrogen peroxide (6
ml) was added at 0°C. After stirring the reaction mixture for
5 hours at room temperature, water and then dichloromethane were
added thereto. After the organic layer was separated, the

organic layerwas washedwithsaturatedagueous ammoniumchloride,

and then with 10% aqueous sodium thiosulfate. The organic layer
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d, J=2.2Hz), 9.39(1H, s). IR(ATRycm 1: 3462, 3159,
1701, 1595, 1495, 1329, 1192, 1163, 1140, 1107, 1078,
1018, 989. np: 237-238C. Ms mz: 490(M +H). Anal.

Cal cd for C20H13F6N3C3S: C, 49.08;H, 2.68;F, 23.29;N,
8.59;5, 6.55.Found: C, 48.99;H, 2.70;F, 23.14;N, 8.60;
5, 6.70. 221 [0527] Exanple 118:

N—(l hydr oxynet hyl ) -4-methyl -5-[[[6-(trifluoromethyl)p

wag Bld euPF ARTE0Y £ SETERRE TS ST AR
\
th%;%éfﬁ%%gg?ﬂ¥%Q§ng atéﬁ uhaér ! r&bGEba Fore fadrd), 'Yhe

a solution of

reéhi%%ﬁgkeé1&&&@4&&&@&&@&@@%45&&&3ﬂ'Qh&t%éﬁdé%%&@ﬂ&bted

by f@.lttrrlafi:'lléﬁf eBhepyh ) ety lclipyr dbmﬁoanaa(fg)omrg de .aY4dmol,
ng, 0. 3 0 0 nmml) in ethylene glycol dinmethyl ether

78%X)aé34ﬂ®h1téws@mm£ous sol ution of fornaldehyde (371
200 m) and 1 N aqueous sodi um h%dYOXIde % m )

" HABiR (45 afDEboindt S @Hir 8) « Snd3tHE %’lrx u?@ 9\@%3(1}1 |

o SHLEES) 19020 000 S BV Gt alg vae e 1 o1 o

dsaﬁ%a;edz FENEOUS §9@1#m@yd£ose@ﬁ§rbogas@uﬁhes)
organlc Iayer was dri ed
MS m/z: 491(M"+H).
[0524]

Example 117:

4-Methyl-5-[[[6-(trifluoromethyl)pyridin-3-yl]lsulfonyl] (2,3

,6-trifluorophenyl)methyl] pyridine-2-carboxamide

[0525]
F Ny NH,
Yo 2N
F O o
2GS
ZCF,
[0526]

To a seolution

4-methyl-5-[[[6- {trifluorcomethyl)pyridin-3-yllsulfonyl] (2,3
,6-trifluorophenyl)methyl]pyridine-2-carboxylicacid (392 mg,
0.800 mmol) in N,N-dimethylformamide (10 ml),
(benzotriazol-1l-yloxy) tripyrrolidinophosphonium
hexafluorophosphate(624mg,1.20mmol),benzotriazol—1~ol(162
mg, 1.20 mmol), ammonium chloride (85.6 mg, 1.60 mmol), and
N-ethyldiisopropylamine (0.557 ml, 3.20 mmol) were added in a

nitrogen atmosphere at room temperature. After stirring for
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over anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and
the obtained residue was subjected to flash silica
gel chromatography. The fraction obtained from an
elution with hexane: ethyl acetate = 1: 1 was
concentrated under reduced pressure, and the resulting
residue was washed with a m xed solvent of ethyl

> PSEAE Ak U o, AN e 18 6ol BEL 6k ias

ain t compound (113 ny,
di s%l%](/%)d"y ft%?z% a%%t@t\@!h ' 'éiﬁds thd soiagléﬁl' MWR(HQIMER , with

H, s) 10( H t, =7.8Hz), 5.02
1 N(EFhrddn1drie &e 4'ﬂzﬂi,a e%.(é*docﬁ)u,m fy8400i188( IshtWated
7.51-7.31(1H, M, 7.84(1H d, J=8.3Hz). 8.02(1H s),

qu%cafb( :Hﬁlmorﬁdxm Fll.ckids ,2|'éZr)d thd6 (ddtutatdiodizg, The
8. 99(1H, d, J=2. 2Hz). 9.39(1H s). |R(ATR) cm 1: 3249,

orgkifiT; 154l WY@ r k8B Hved 8 hyd6iys 140E um 197Bfad®48nd
np: 181-182C. M5 mfz: 520(M +H). Anal. Calcd for

f 1 1ExMteth FaNR0Y S:heC, £ 18 58, eH, wels QEJ_OIFCEIEQIEQEECN un@graiuced
6.17. Found: C, 48.48;H, 2.84;F, 21.67;N, 8.18;5, 6.39.

pPre<G88%, md@f@q@f@tg@ﬁ@r@q@ue was subj ‘ected to flashsilica

3r ono- 5- tert-butyl (di phenyl)sil 2,3,6-t
gelf F%é@@at9ﬁ§ﬁ9{7¥mtw F)é&%ﬁégw%ﬁ%‘?%é‘]r ) 1U‘/te'-siré’“Irisﬁl"lth

F FI OO C_[0532 To a sof ut
hexane: ethyl [acet te = 1: 1 wallsonccg)lﬁ_centrated under reduced

pressure, and the resulting residue was washed with a mixed
solvent of ethanol and diethyl ether, and then was collected
by filtration, to obtain the title compound (229 mg, 0.468 mmol,
58%) as a white solid. The filtrate was concentrated under
reduced pressure, and the resulting residue was washed with a
mixed solvent of ethanol anddiethyl ether, and thenwas collected
by filtration, to obtain the title compound (66 mg, 0.135 mmol,
17%) as a white solid.

1H-NMR {400MHz, CDCl;) &: 2.21(3H, s), 5.61(1H, br s}, 5.96(1lH
g), 6.85-6.93(1H, m), 7.21-7.31(1H, m), 7.84(1H, 4, J=8.3Hz),
7.85(1H, brs), 8.04(1H, s), 8.24 (1H, dd, J=8.3, 2.2Hz), 8.99(1H
d, J=2.2H=z), 9.39(1H, s).

IR(ATR)cmhl: 3462, 3159, 1701, 1595, 1495, 1329, 1192, 1163,
1140, 1107, 1078, 1018, 2989.

mp: 237-238°C.

MS m/z: 490 (M"+H) .

anal. Caled for CaoH13FgN3038: C, 49.08;H, 2.68;F, 23.29;N,

8.59;8, 6.55.Found: C, 48.99;H, 2.70;F, 23.14;N, 8.60;8, 6.70.

221



(6-brono-4-nethyl pyridin-3-yl)(2,3,6-trifluorophenyl)m
ethan of (51.3 g, 154 mmol ) obtained in Reference
Exanple 3, and tert-butyl chloro(di phenyl)silane
(43.0 M, 162 mml) in N, N-di nmet hyl f or mam de (350
m), imdazole (22.1 g, 324 nmol) was added at room
tenperature, and the m xture was stirred for 8 days
at roomtenperature. Water and ethyl acetate were
ga@qed 223 to the reaction m xture, the organic |ayer
was separated, and the organic |ayer was washed with
sat@&%_ eAqueaus anmoni um chl ori de, and then with
sat The organic | ayer was dried over
N- @IS eI mqﬂﬂe@ttfgflansi f i td-ered £ anskderny hepyridi
fiftrate was concentrated under reduced pressure. The
n - ¥-88Uldi IFp e gue Ve s wetashdroy T ) msthigl 1 pwai diste-2-ca
chromat ography, and the fraction obtained from an
rbeadantiiden wWith hexane: ethyl acetate = 20: 1 was
concentrated under reduced pressure, to obtain the
[052&]l e conmpound (75.6 g, 133 mol, 860s) as a
col orl egs foamy substance. 1H NMR(400MHz, CDCl13) S:
¥ , 1.85 (3H, s) , 6.11 (1H, s) ,
"65(1H, M ,6.91-7.01(1H M, 7.12 (1H, s) ,
§%§i454 (10H, m, 9.12(lH s). Ms mz: 570,
é% [ 0533] Reference Exanple 13:
5 [[[T butyl (di phenyl)silyl]oxy](2,3,6-trifluorophe
[Oiggpln et hyl ] - 4- met hyl pyri di ne- 2- car boxam de [0534] F
FFI ON [0535]

To a solution of

4-methyl-5-[[[6- (Erifluorcmethyl)pyridin-3-yllsulfonyl] (2,3
,6-trifluorophenyl)methyl] pyridine-2-carboxamide (147 mg,

0.300mmol)inethyleneglycoldimethylether(O.Bml);anaqueous
solution of formaldehyde (37%, 0.200 ml) and 1 N aqueous sodium
hydroxide (0.200 ml) were added at room temperature, and the
mixture was stirred for 16 hours. Ethyl acetate was added to
the reaction mixture, and the mixture was washed with saturated
aqueous sodium hydrogencarbonate. The organic layer was dried
over anhydrous sodium sulfate and filtered, then the filtrate
was concentratedunder reducedpressure, andthecbtainedresidue
was éubj ected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate = 1: 1 was
concentrated under reduced pressure, and the resulting residue
was washed with a mixed solvent of ethyl acetate and diethyl
ether, and then was collected by filtration to obtain the title

compound (113 mg, 0.218 mmol, 73%) as a white solid.
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To a solution of
2-brono-5-[[[tert-butyl (di phenyl)silyl]oxy](2,3,6-trif
| uoro phenyl) nmethyl ]-4-methylpyridine (75.6 g, 133
mrol) in toluene (1200 m ), a hexane solution of
‘n-butyllithium(1.60 M 99.4 224 nm, 159 mmol) was
added in an argon atnosphere at -78C. The reaction
m xture was stirred for 30 mnutes at -50C, and then
t-60@ QG 0dse N dpe 1, 18G@: aneda@ror)di axitde Mas thulbl emkHz) ,
therein. After stirring for 30 mnutes at the sane
5. oepper atdyr eJ=1Th&e, 6 edlBt) pn5nP%tUHe was & .I18wesd 3200 Wibr mi) ,
to OC, water and then 1 N hydrochloric acid we

7-2ddded HEnePh, i (He: Pt Nidd 8898éﬁf{ra%)srge%r%4e?m'
ad; SEHT ST RN G o B D, B el O gy 212

9-§g@ﬂﬁ turated brine. The organic |layer was dried
over ‘anhydrous sodiumsulfate and filtered, and then
TR (ARl Er.ate4was 1s6encepanat edoandes 33 eduT®6l, pPrESBUIELOS,
The resulting residue was dissolved in
1078et r@edr of uran (1000 m ), and isobutyl
chl orocarbonate (25.3 m, 195 nmol) and then
mp :t i8dtApRafine (36.2 m, 260 mml) were added thereto
at, - 5C. er,\stirring the mxture for 30 mnutes at
MS f“I{g 's%‘?@ﬁ%ﬁpérat ure, a 7 N nethanol solution of
iha (100 , 1.0 [ ). ded, .and, the Jm xturg. .
anal ROt B0 Gr s RGBT B¢ Srogh Lomesy frure S iThe TL TN,
react L on- nj e n r def; .nedyced. 39,
JLCo R e B L R
[oslafeg resulting residue. After the organic |ayer was
separated, the organic |ayer was washed with 1 N
hydregli-ehice ashthplsatigrated aqueous sodi um
hydrogencarbonate and then saturated brine, and the
2 - Balogise: [l [terr-twas tdrli (ed peary 1 )aniydriessy Isiodi U sut ffllweoro
and filtered. Subsequently, the filtrate was
phetwyild eatthgtld d 4umeehyrledudeti mem essure. The

f0531]

F
I

BT

=N

?} o

F

[0532]

To a solution of
(6-bromo-4-methylpyridin-3-yl1) (2,3, 6-trifluorophenyl)methan
ol (51.3 g, 154 mmol) obtained in Reference Example 3, and
tert-butyl chloro(diphenyl)silane (43.0 ml, 162 mmol) in
N,N-dimethylformamide (350 ml), imidazole (22.1 g, 324 mmol)
was added at room temperature, and the mixture was stirred for

8 days at room temperature. Water and ethyl acetate were added
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resulting residue was subjected to flash silica ge
chr omat ogr aphy, and the fraction obtained from an
elution with hexane: ethyl acetate = 1. 1 was
concentrated under reduced 225 pressure to obtain the
title conpound (50.0 g, 93.5 mmol, 70s) as a pale
brown oily substance. 1H NMR (400MHz, CDC13) 8:
1.09(9H, s), 1.96(3H, s), 5.56 (1H, br s), 6.23(1H
co PhsoPoaB el iy Y g g, Sgparated, and
th%%?%%%%ﬁclzhyerwﬁagf%ésﬁ@é(&%ﬂﬁbsaf@ﬁ@@édE@ﬁ@é@@§€mnmonium
anpl e :

chizdidedr axd (theh Githi dd tior ophe myliheet hyhe -dgmiiy Lpyetrdras
ine-2 -carboxamde [0537] 0 F~~t | NNz F OH

dr i[Rb38krTankey &obws s iafm sulfate and filtered, and then the
5-[[[tert-butyl (di phenyl)silyl]oxy](2,3,6-trifluorophe

filnatm wetshyddneehtretted pyrdedi mediast hwesdwee ( 50he g,
93.5 mmol) in tetrahydrofuran (500 m), a 1 N

resggltumonrresfiduet mgsutspigraasdurho filast delfira gel
tetrahydrofuran (100 m, 100 nmol ) was_added at OC. )

chrsmado BRI ng e e erifragtd FopbiahBafst 5em gl ution with
tenperature, saturated agueous annoniun1c$loréde wa

he gl S ShHd PRECAER or €0° whsveBreont Pat Bt emaerar b et ed
o BTN By Sl L2 B B 178 % B9 Rkl o)
as a colorless foamy substance.’

1H-NMR (400MHz, CDCl;) 8: 1.07(9H, s), 1.85(3H, s), 6.11(1H, s),
6.58-6.65(1H, m), 6.91-7.01(1H, m), 7.12(1H, s),.7.20-7.54 (10H,
m), 9.12(1H, s).

MS m/z: 570, 572{(M"+H).

[0533]

Reference Example 13:

5-[[[Tert-butyl (diphenyl)silylloxyl] (2,3,6-trifluorophenyl)m

ethyl] -4-methylpyridine-2-carboxamide

[0534]

[0535]

To a solution of
2-bromo-5-[[ [tert-butyl {(diphenyl)silylloxyl (2,3,6-triflucro
phenyl)methyl] -4-methylpyridine (75.6 g, 133 mmol) in toluene

(1200 ml), a hexane solution of n-butyllithium (1.60 M, 99.4
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| ayer was separated, the organic |ayer was washed wth
saturated brine, dried over anhydrous sodiumsulfate
and filtered, and then the filtrate was concentrat ed
under reduced pressure. The residue was washed with a
m xed sol vent of ethyl acetate and 226 diethyl ether
and then with diethyl ether, and then the residue was
dri ed under reduced pressure, to obtain the title

ml gﬁ%& I(\/ﬁé 8&%518%0 é QHDéJéagl?g%lttﬁczs g\P%taetSO}Q"@ The

reaﬁélén mi &%Jwg.% é%'rk::z:eH)fof 3?04|r_nb?1n%‘ll:[%%|'bt"f350% 85§1a|'k:hen

539] Reference
g%ﬂff’to '78°C, and carbon dioxide was bubbled therein.
[6 Carbanoyl - 4-net hyl pyridin-3-yl](2,3,6-trifluorophen
Af D NBr 1 #hyrhg Medhane skl honed ea{ 0K samy Fedthpefatliré, Othe
OO [0541] To a solution of
redef hywl mudat( 68 wert milflloweo pbengi-hmes hyid - martaxhyttnplythan 1
ine-2 -carboxamde (7.11g, 24.0 nmol)
N hyddehlloet dydd ol meereeaddsd theyetaet wadetiye fohyture was
chloride (3.72 m, 48.0 mmol) and then _triethylam ne
cogaenzrated 9BmaE rs)icRer Braggeasi n By} segamte was added
at nosphere_at 0C  and the m xture was_stirred for

£o fidigr 5o aE L L DS HETIG 2 fHfet NOWTERTHY LBV AT VAR é’@é@@d with
were added, to th reacti,on n1xture at, 0C. the_or

sai}%t;ew:sréeparg‘ orgﬁl&lc layer was dried over agﬁ drous

sodium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting residue was
dissolved in tetrahydrofuran (1000 ml), and iscbutyl
chlorocarbonate (25.3ml, 195 mmol) and then triethylamine (36.2
ml, 260 mmol) were added thereto at -5°C. After stirring the
mixture for 30 minutes at the same temperature, a 7 N methanol
solution of ammonia (100 ml, 700 mmol) was added, and the mixture
was stirred for 1 hour at room temperature. The reactionmixture
was concentrated under reduced pressure, and ethyl acetate and
water were added to the resulting residue. After the organic
layer was separated, the orgaﬁic layer was washed with 1 N
hydrochloric acid, saturated agueous sodium hydrogencarbonate
and then saturated brine, and the organic layer was dried over
anhydrous sodium sulfate and filtered. Subsequently, the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel
chromatography, and the fraction obtained from an elution with

hexane: ethyl acetate = 1: 1 was concentrated under reduced
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the organic | ayer was washed sequentially with 1 N
hydrochloric acid, saturated aqueous sodi um

hydr ogencar bonat e and saturated brine. The organic

| ayer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under
227 reduced pressure. The resulting residue was
subjected to flash silica gel chromatography, and the

pr%ﬁéﬁ%é'%% 8?%3&He9h£ ang$coﬁ thﬁ”(@btﬁ o35 mmol, 70%)

or onet hane: was concentrate
as Lg](t%[ eAUGRH P BR SUIs t 41 ODt a| nthe title conpound
(4771 g, 12.6 mol, 52% as a pal e brown foany
1 H -SUMIS {40 z 1EIDN[IRQ4@OM—IZ}9((9HZ1§) St. %BH@BH ,s)S 56 (1H, br
3.04(3H, s), 5 65(1H, br s), 6.91-6.98
)7, 195(AH1B), 9)21- 8- 5@(§H65rh1H 7. BA(1H, Sb"% %)dl(lH m),

7. zé;(-qﬁpql{l‘]lo% 5 88( (1% - N W ap FOMAL) . o[99¢&, o

Msfﬁ#4(‘% qﬂhenyl)sulfonyl](2,3,6-trif|uorophenyl)ne
-net hyl pyri di ne-2-carboxamide [0543] Hz F N

EO%: ] CI [0544] To a solution of
6-'car banoyl - 4-met hyl pyridin-3-yl](2,3,6-trifluorophen

yl)%féﬂgﬂcmmﬁﬂwlf@nate (187 mg, 0.500mmmol)
bt airmed i Reference Exanple 15 in

5- Mﬁﬁﬂ}fﬁﬁ(ﬁiﬂd feordweint desddphEny1 ) et Or obanzenetpyoldine -2
(722 g, 0.500 nmol) and then potassium

-carboxamide

[0537]
0

F | =7 "NH,
E =N
F OH

[0538]
To a solution of

5-[[{tert-butyl (diphenyl)silylloxyl (2,3,6-trifluorophenyl)m
ethyl] -4-methylpyridine-2-carboxamide (50.0 g, 93.5 mmol) in
tetrahydrofuran (500 ml), a 1 N solution of tetrabutylammonium
fluoride in tetrahydrofuran {100 ml, 100 mmol) was added at 0°C.
After stirring the mixture for 2 hours at room temperature,
saturated agueous ammonium chloride was added, and the mixture
was concentrated under reduced pressure. Ethyl acetate and
water were added to the resulting residue. After the organic
layer was separated, the organic layer was washed with saturated
brine, dried over anhydrous sodium sulfate and filtered, and
then the filtrate was concentrated under reduced pressure. The

residue was washed with a mixed solvent of ethyl acetate and
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carbonate (82.9 ng, 0.600 mvl) were added in a
nitrogen atnosphere at 0C, and the m xture was
"stirred for 3 days at roomtenperature. Ethyl acetate
and water were added to the reaction mxture, the
organi c | ayer was separated, and the 228 organic |ayer
was washed with saturated aqueous sodi um

hydr ogencar bonate and then with saturated brine. The

ai IIPLEnlASE MBS, i LR QUL PRIYALOUS, SN B! f& faue

ered, en trat_e was c_oncentrat ed
I Al r l; :
e B SR ezl | Ui sl i emtonponna

(203-£ M or-ppes heneo o7y did I 8iike la@Didmol ) was added

thereto at OC. After stirring for 4 hours at room
T HAMNMDErEIMHE =, CPHeD) Pe&cti20i3Hyi Xt ufe3Rdd Hwashetl- 9 th- 2 NLH,

aqueous sodi um hydroxi de, The organi ¢ |ayer was dried
m) over2&mhyaid ks d0di ufn $uf ¥t land® - 19 fjc%r ed - then the

filtrate was concentrated under reduced pressure, and
MS ez oAl BedtHFesi due was subjected to flash silica

el chromat ography. The fraction obtained from an

[Oéé%hion with dichl oronet hane: nethanol =99: 1lwas

conge ] rpnqged pressure to obtain the

: ORS00 0- 418 mmol, 840s) as a white

MR A0ME :

S A3 g3 & 19(SH £ gt
n® -7 ed), 7.65-7.70(2H, ny, 7.87(1H, br
EhY S meF “=%-42(1H, s). |R(ATR cm 1:3396, 3168,
[051@?7, 1496, 1419, 1311, 1238, 1146, 1082. MS i z:

45

(M +k). [0545] Exanple 120:
H\(4: ﬁprophenyl)sulfonyl](2,3,6-trif|uorophenyl)ne
F =N

E9Q
o
[0541]
To a solution of

5- [hydroxy (2,3, 6-trifluorophenyl)methyl] -4-methylpyridine-2
-carboxamide (7.11 g, 24.0 mmol) in N,N-dimethyl£formamide (150
ml), methanesulfony chloride (3.72 ml, 48.0 mmol) and then

triethylamine (13.4 ml, 96.0 mmol) were added in a nitrogen
atmosphere at 0°C, and the mixture was stirred for 2 hours at
room temperature. Water and ethyl acetate were added to the
reaction mixture at 0°C, the organic layer was separated, and
the organic layer was washed sequentially with 1 N hydrochloric
acid, saturated aqueous sodium hydrogencarbonate and saturated
brine. Theorganic layerwasdriedover anhydrous sodiumsulfate

and filtered, and then the filtrate was concentrated under
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- N- (hydr oxynet hyl ) - 4- met hyl pyri di ne- 2- car boxam de
[0546] 229 O P\ F1J HH FO=S O aCl [0547] To a
sol ution of

5-[[ (4-chl orophenyl )sul fonyl](2,3,6-trifluorophenyl)ne
thyl] -4-methyl pyridine-2-carboxam de (190 ng, 0.418
mol) in ethylene glycol dinethyl ether (4 m), an
aqueous sol ution of fornaldehyde (37% 94.2 1) and 1

L T
Slf]‘.)(lf% lﬁel e é)nfaﬁc%ﬁa%kgﬁs aq{%pet%e eé'&%l Bbltg_ntned from an

r'e was was sat ur at ed

el WS £ hEAT W 195h A€ mePilRseauentd.y; w]asl\l:oncent rated

y rochlorlc acid was added to the organic |ayer, and
undde FAYILEE preSsSirel,r €8 EBfain 9t iid @onfdifine ganiza g,
l'ayer was separated the organic | ayer was washed

12 V6 tinSR} U2 e Hrd Nes 1 &8rbecwoVveEsamphydsotisnsedi um
sulfate, and filtered, and then the filtrate was
L H-OBHR 641 OMied CDGAder 5r e?tj-lﬁc?ehﬁl'br §ésu¥ e04 TRE, r¥suPt-ibrd 1H, br

reS|due mas sub&g ﬁé($F |I| Q%HHJ? Sﬂwaz 84 (

.‘s),C

breéu“é’no%"tfl? hgganze 8@ MI pet ate = 1. 1 was

contentr under " reduced pressure. The resulting
@ﬁ@tggﬁhed with a mxed solvent of ethyl
ace ate a iethyl ether, and then was collected by
[0§4%%rat|on, to obtain the title conpound (113 ny,

3 mol, 56% as a white solid.
Example 119:

5- [[(4-Chlorophenyl)sulfonyl] (2,3,6-trifluorophenyl)methyl]

-4-methylpyridine-2-carboxamide

[0543]
F | % H,
F 2N
F O=
T
Cl
[0544]

To a solution of
[6-carbamoyl-4-methylpyridin-3-yl] (2,3, 6-trifluorophenyl)me
thyl methanesulfonate (187 mg, 0.500 mmol) obtained in Reference
Example 15 in N,N-dimethylformamide (5 ml),
4-chlorobenzenethiol (72.2 mg, 0.500 mmol) and then potassium
carbonate (82.9 mg, 0.600 mmol) were added in a nitrogen
atmosphere at 0°C, and the mixture was stirred for 3 days at
room temperature. Ethyl acetate and water were added to the

reaction mixture, the organic layer was separated, and the
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1H NVR( 400MHz, CDC13)6: 2.16(3H, s), 3.06(1H t,
J=7.8Hz) 5.01(2H, dd, J=7.8, 6.6Hz), 5.90(iH, s),
6.83-6.91(1H, m), 7.16-7.26(IH m), 7.45-7.50(2H, m,
7.65-7.70(2H, m), 7.97(1H, 230 s), 8.88(1H t,
J=6.6Hz), 9.42(1H, s). IR(ATR)cm 3251, 1657, 1537,
1493, 1335, 1232, 1149, 1088, 1047. np: 177-178C. MS
mrzz 485(M-+H). Anal . Calcd for C21HLI6CIF3N2O4S: C,
02;

or @it Fit tas g dudd ve e edted: iy gogiun
hy%#??uor op enyaci%ﬁ%t nyﬂ?%g %;%ut ri %(? f%lorbehenyTh)errg%ganlc

1a>"{la£ ]wa% &ﬂ@a'oqs@f Qhﬁya%oﬁgrmﬁm @%1 a@24%ha i 1derda,l ana

To a solution of

th&z@ thar P@I@ﬂété’rw&%t M@dﬁtﬁﬁi@@ Wldkel2e a8 dd iidedefiophenThe
yl)me thyl nethanesul fonate (262 ng, 0.700mmol)

re &Pl 8d Mg ddgidief Raentissdxaeplier ddchbhoromethane (5 ml), and
N, N-di met hyl formamide (7 m),

3 - ¥ dbpé tioswbehe ereitdi (G118 8F., 611 20 Ou@l) was pdded theneto
pot assi um carbonate (116 ng, 0.840 mol) were added in

at a0%l.t rdfear stirring for 4 hours at room temperature, the

reaction mixture was washed with 1 N agqueous sodium hydroxide.

The organic layer was dried over anhydrous sodium sulfate and

filtered, then the filtrate was concentrated under reduced

pressure, and the obtained residue was subjected to flash silica

gel chromatography. The fraction obtained froman elution with

dichloromethane: methanol = 99: 1 was concentratedunder reduced

pressure to obtain the title compound (190 mg, 0.418 mmol, 84%)
as a white solid.

TH-NMR (400MHz, CDCl;) &: 2.15(3H, s), 5.62(1H, br s), 5.90(1H,
s), 6.83-6.91(1H, m), 7.16-7.26{(1H, m), 7.45-7.50(2H, m),
7.65-7.70(2H, m), 7.87{1H, br s), 7.99(1H, s), 9.42(1H, s).
IR(ATR)cem *: 3396, 3168, 1687, 1496, 1419, 1311, 1238, 1146,
1082.

MS m/z: 455(M'+H).

[0545]

Example 120:

5-[[({4-Chlorophenyl) sulfonyl] (2,3,6-trifluorophenyl)methyl]

-N- (hydroxymethyl) -4-methylpyridine-2-carboxamide

[0546]
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at nosphere at 0C, and the resulting m xture was

stirred for 3 days at roomtenperature. Ethyl acetate

and water were added to the reaction mxture, the

organi c |l ayer was separated, and the organic |ayer

was washed with saturated aqueous sodi um 231

hydrogencarbonate and then with saturated brine. The

or gani c Iayer was dried over anhydrous sodi um sul fate

and filtefed, and then the filtrate was concentrated
gr f edulfe@pressure. The resulting residue was

E 2d in dichloronmethane (7 m) , and

3 £ ﬁ erbenzoic acid (446 ng, 1.68 nmol) was added
t her et @at OC. After stirring for 5 hours at room
tenperature, the reaction mxture was washed with 1 N

[osgueous sodi um hydroxi de. The organic |ayer was dried
over anhydrous sodium sulfate and filtered, then the
filtTate swsutcomeent r at ed under reduced pressure, and
t he obtained residue was subjected to flash silica

5- hbl4 et boeewgeaphysuThenyt hé2 i dné obt hf hearepbangl) methyl]

di chl or onet hane: net hanol = 99: was concentr at
-41Wﬁﬁh¥¥@¥ﬁkﬁ%ﬂep¥e%%%?%xa%h@eth%99e§%rt?n@1?e§mﬂié WRs
washed wi th 2-propanal ollected by filtration,
St RYL e, S IGHARE (68 Ty EEE Jhﬁ) (azlfy oY§ Fgpution of

forznal%deel'g;&g ?387 v%t eﬁaﬁl ds)]lHNNN%%%?JfH bd% ﬁg/d§0}clde
B EED Uil 1o P 7 IR e o

st :%eé%ﬁ ]f%d'frl%h I}%%gé ATF@??HQ'IJ- acetde §$§5ad&§§ ]to 3651%7re|a\1/<ét10n

1279, 1238, 1142.
mlﬂ@re ASTAM £ - mRBhre GRAS dw&@ﬁe@ﬁfﬂﬁ F§§\|@Q§§te@ aqueous

63;H, 2.87;F, 20.81;N, 6.14;5, 7.03.Found: C,
amr@c?nﬁ&n HhPor¥ad. 2udEdlerft148, 5. N.Hirochloric acid was
added to the organic layer, and the mixture was stirred for 1
hour. After the organic layer was separated, the oxganic layer
was washed with saturated brine, d:ied over anhydrous sodium
sulfate, and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction obtained
fromanelutionwithhexane: ethyl acetate =1: 1 was concentrated
under reduced pressure. The resulting residue was washed with
a mixed solvent of ethyl acetate and diethyl ether, and then

was collected by filtration, to obtain the title compound (113

mg, 0.233 mmol, 56%) as a white solid.
1H-NMR (400MHz, CDCl,)8: 2.16(3H, s), 3.06(1H, t, J=7.8Hz),
5.01{(24, 44, J=7.8, 6.6Hz), 5.90(1H, s), 6.83-6.91(1lH, m),

7.16-7.26{(1H, m), 7.45-7.50(2H, m}, 7.65-7.70(2H, m), 7.97 (1H
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[0551] Exanple 122: 5- [[(3
4-Di f | uor ophenyl ) sul fonyl ] (
232
hyl ] - N- (hydr oxymet hyl ) - 4- met hyl pyri di ne- 2- car boxam de
[0552] gF\ | FI NHOHF O=SF [0553] To a solution
of
5-1[(3, 4- difIuorophenyl)sulfonyl](2 3,6-trifluoropheny
I)gregs 1yl 1 4-54 hyspy T i gli e 25 cagpoxani de (160 nyg,

nnDI) in ethylene glycol dinmethyl ether (3 m),

IRamra)qyfdus @yt i1es Qf 15B0r,mkdehyde3637523Z3. dphy, ahdss,
1 N aqueous sodi um hydroxide (17.Spl) were added at

lO#bonwtenperature, and the m xture was stirred for 18
hours._ Eth acetate was added to the reaction

mPfﬂ%&lM%? 5%d the resulting mxture was washed with

} 5% agueous anmoni um chl ori de. Subsequently, 1

hydro iOTIC acid was added to the organic |ayer,
aaind dahedrext-ueg, mascsiin/eds f @, sk .hoyn, Aftercther.31;F,
organi c | ayer was separated, the organic |ayer was

11 vesited 9 7h; Sat wr.atledrdomidne, Cdr badCevEr avdddr@®lus 7.23;F,
sodium sulfate, and filtered, and then the filtrate

11 viebsi Noorfcetft vt - € Under reduced pressure. The
resulting residue was subjected to flash silica ge

[0%4flomat ogr aphy, and the fraction obtained from an
elution with hexane : ethyl acetate = 1. 1 was
cond@@iRd%d 2hinder reduced pressure. The resul ting

2 3 6-trifluorophenyl) net

it : 7 ' 4 o Al Q&
%@ﬂs@ Lo, Shi2i7. &srhedé:onvounduoo )

[0549]
F
O
F

FO-".-‘ F
X
F

[0550]

To a solution of
[6-carbamoyl-4-methylpyridin-3-y1] (2,3, 6-trifluorophenyl)me
thylmethanesulfonate(262mg,O.700mmol)obtainedjleeference
Example 15 in N,N-dimethylformamide (7 ml),
3,4-difluorobenzenethiocl (80.6 pl, 0.700 mmol) and then
potassiumcarbonate (116 mg, 0.840mmol) were added inanitrogen
atmosphere at 0°C, and the resulting mixture was stirred for
3 days at room temperature. Ethyl acetate and water were added
to the reaction mixture, the organic layer was sepérated, and

the organic layer was washed with saturated aqueous sodium
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1H NVR(400MHz, CDC13)S: 2.19(3H, s), 3.15(1H t,
J=7.6Hz), 233 5.01(2H, dd, J=7.6, 6.8Hz), 5.90(1H,
s), 6.84-6.92(1H, m), 7.19-7.35(2H m) ,
7.50-7.56(1H, m) , 7.58-7.64(1H, m) , 7.99(1H s),
8.87(1H, t, J=6.8Hz), 9.42(1H, s). IR(ATRcm 1: 3394,
3332, 1647, 1522, 1496, 1417, 1335, 1284, 1213, 1141,
1055. np: 119-120C. MS miz: 487(M +H). Anal. Calcd for

1HL5 5 5
MRS, Grathn il by il 19y T8 Fgprto

m&e%@?k S bt T s SRRy /5 Fony i (. ™

therﬁthé fﬂ@xl&@@@@@dﬁd@ﬁﬁéﬂd@ﬁhdeﬂ&ezmﬁdapx@m;dge The
55] N FDi CCF3 [0556] To a solution of

redwﬁtqafdoagayaué weed lavlspynivédian 1 8-dd 3 LoBorfe t iddd Uor mphenand
yl)me =~ thyl nmethane sul f onate (262ng, 0.700mMmmol)

3 - Qlitcaicred-Hen ARefesende (4 ERanp) € B immol) was added thereto
N, . N-di nethyl formamde (7 nl),

at 4°CtriAfvear ostethokyg bz eh et gt 360omy, tONTOR Fwe ) the
and then potassium carbonate (116 ng, 0. 84 0 nmol)

rea@riemidaturs waaivadpsh wisbnbdpRepecas eﬁdlaﬂ&lwﬂépxlde
m xture was stirred for_ 3 days at roon1ten8erat

TheEpRgRrdcel AYRT afeS it 9 Wied aadvdreys: fedt fate and

filtered, then the filtrate was concentrated under reduced
pressure,andtheobtainedresiduewassubjectedtofﬂashsilica
gel chromatography. The fraction obtained from a
dichloromethane: methanol = 99: 1 was concentratedunder reduced
pressure, and the resulting residue was washed with 2-propanol
and collected by filtration, to thus obtain the title compound

(213 mg, 0.467 mmol, 67%) as a white solid. _

1H-NMR (400MHz, CDCl,) &: 2.18(3H, s8), 5.59(1H, br s), 5.90(1H
s), 6.84-6.92(1H, m), 7.18-7.35(2H, m}, 7.49-7.56(1H, m),
7.58-7.65(1H, m), 7.87(1H, br s), 8.01(1H, s), 92.42(1lH, s).
IR(ATR)cm'l: 3396, 3165, 1691, 1597, 1498, 1417, 1333, 1279,
1238, 1142.

mp: 200-201°C.

MS m/z: 457 (M'+H) .

Anal. Caled for CyoH13FsN,0;S8: C, 52.63;H, 2.87;F, 20.81;N,

6.14;8, 7.03.Found: C, 52.58;H, 2.77;F, 20.94;N, 6.18;5, 7.14.

[0551]

Example 122:

-[[{3,4-Difluorophenyl) sulfonyl] {2,3,6-trifluorophenyl)met
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reaction m xture, the organic |ayer was separated, and
the 234 organic |ayer was washed with saturated
aqueous sodi um hydrogencarbonate, and then with
saturated brine. The organic |ayer was dried over
anhydrous sodiumsulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in dichloronmethane (7

hy T4 D2 (A0 o E LR PPE] BENEQl o2 "ﬂéﬁf’—é'éarbgﬁﬁi&@g')

[0§§ foonwtenperature, the. reacti on m xture was washed
vw%h 1 N aqueous sodi um hydroxi de. The organic |ayer
er anhydrous sodium sulfate and filtered,

lelssure, and the obtained resi due was subjected to
fl@s Ilica gel chromatography. The fraction
obtaihed froman elution with dichloronethane:
met hanol =99: 1 was concentrated under reduced
[Oiﬁ%%zure,land the resulting residue was washed with a
m xe sol vent, of ethyl acetate and diethyl ether, and
t herTels IOHEQRPE by filtration, to obt)allin the title

IO R Y S
oy Sy B e Al Bt L2 8 mgen) 1
el o QR Sy AT Ot st B3ttt o
i T R e vt e
(1 'FO %gl? )i:%% dAdeAP 5 rHom? t éthiperaZ2r49; Bndbthe; hixbu4d. was
stirred for 18 hours. Ethyl acetate was added to the reaction
mixture, and the resulting mixture was washed with saturated
aqueous ammonium chloride. Subsequently, 1N hydrochloric acid
was added to the organic layer, and the mixture was stirred for
1hour. After theorganic layer was separated, the organic layer
'was washed with saturated brine, dried over anhydrous sodium
sulfate, and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction obtained
fromanelutionwithhexane: ethyl acetate=1: 1 was concentrated
under reduced pressure. The resulting residue was washed with
a mixed solvent of ethyl acetate and diethyl ether, and then

was collected by filtration, to obtain the title compound (100

mg, 0.206 mmol, 59%) as a white solid.

1H-NMR (400MHz, CDCl;)8: 2.19(3H, &), 3.15(1H, t, J=7.6Hz),
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235 Exanple 124:
N- (hydroxynet hyl ) -4-nmethyl -5-[[[4-(trifl uoromet hoxy) ph
enyl] suit onyl](2 3
6-trifluorophenyl)nethyl]pyridine-2-carboxam de
[0558] gF\ | FI NHOHF CF3 O [0559] To a solution
of
4-met hyl -5-[[[4-(trifluoronethoxy)phenyl]sul fonyl] (2,3
5. ofigﬁ dﬁ'H@L@P@enx|kﬁﬁ§hyb]9ﬁﬂﬁﬁ'n%ﬂz @rPoxA e, m),
ng, 0.350 nmmol) in ethylene glycol dinethyl
7. 1&1-rver35((3zm,1 h) , an. EOURES( 1B0mt | Db f7 for (el dehyde. 99 (1H
(37% 78.9 1) and 1 N aqueous sodium hydroxide (17.5
) | )8 Vst e Fadded CEH6 T&EM 4 eﬁTﬁe'%%i‘tHJvreS and the mixture

was stirred for days hy| de t
TR (R0 modctve 2354 & m kPare BALCnalhbl W ite: 1554,
t urated eous ammoni um chl oride. Subsequently, 1N
]jz%§dﬁbqh orﬁ%ﬂ§C|d was added to the organic |layer, and
mp he gipdgece was stirred for 1 hour. After the organic
| ayer was separated, the organic |ayer was washed
MS wiAdr saEuMt«et) brine, dried over anhydrous sodi um
sulfate and filtered, and then the filtrate was
Anxloncaltadties: Gndars Fédweéd [ eSduss.: HThéS rds |t ilrfy 53N,
resi due was subjected to flash silica ge
5. Thrsonat 6§r. Ephnd : afid Stthé4fiHac® i Bhi Bbtld r'ﬂeﬁllvaf Poflaf: 6-74-
elution with hexane : ethyl acetate = 1. 1 was
[O%&dicentrated under reduced pressure. The resulting
resi due was washed with a m xed sol vent of ethyl
acetERfd ‘fBthyl ether, and then 236

4-Methyl-5-[[[4~(trifluoromethoxy)phenyl]lsulfonyl] (2,3,6-tr

ifluorophenyl)methyl] pyridine-2-carboxamide

[0555]
POg
F
F Oss
[0556]

To a solution of
[6-carbamoyl-4-methylpyridin-3-y1] (2,3, 6-trifluorophenyl)me
thyl methanesulfonate (262mg, 0.700mmol} obtained inReference
Example 15 in N,N-dimethylformamide (7 ml),

-(trifluoromethoxy)benzenethiol (136 mg, 0.700 mmol) and then
potassium carbonate (116 mg, 0.840 mmol) were added in a nitrogen
atmosphere at 0°C, and the mixture was stirred for 3 days at
room temperature. Ethyl acetate and water were added to the

reaction mixture, the organic layer was separated, and the
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was collected by filtration, to obtain the title
conpound (59.4 ng, 0.111 mol, 32% as a white solid.
1H NMR(400MHz, CDC13) S 2.15(3H, s), 3.09(1H, t,
J=7.6Hz), 5.01(2H, dd, J=7.6, 6.6Hz), 5.89(1H, s),
6.82-6.90(1H, m, 7.16-7.36(3H m, 7.77-7.83(2H, m,
7.98(1H, s), 8.88(1H, t, J=6.6Hz), 9.43(1H, s).

| RCATR)ycm 1: 3236, 1657, 1541, 1495, 1252, 1227, 1151,

B e R U L O S
hycgtaggerg&tlglg%rgfit%e fan%igtﬁén '?ht% ?étﬁragéd%ﬂle > %Qle5®rganic

erence Exanpl e
1a§%1( %@Zcﬁ’fﬁéé%v@ﬂ Ja?lh%i%&mél sodhfh 'sg(?c@&l@@r@ﬁ& fi0%@ked, and

62] " To a solution of

thé’& @E@fﬂ m&:é’ lwa%l é&l&éﬂré@ad dnd3trradlced preeshasal The
2 m), 1 N hydrochloric acid (10 m) and then a

re&@iﬁm@&e@;ﬁd&@wam didggdIeed 3G2dighl SramMettiahe {(Thml), and
water (2 m) were added dropwi se at 0C, and the

3 -dhXbrimeMesn sbic raed d dr 4% mbgout . @8 ninirel )sawees added thereto
tenperature. The reaction m xture was added to a

at stfiCut | Bhtef pbuassngnfqreﬁhyodrshﬁ@cé@@@nﬁ@@P?laBBr@ the
8.62 mmol) in water (2 m) which had been warned to

re@HQ OAtigturst Wasi vashed Wi fodr aguaqis sgRdum hydroxide.
tenperature, the reaction mxture _was cool.ed to

The @ﬁ@%%#@ye\}sawgﬁ FEZCARIERE aéﬁﬂ’ql?%lspr"’&&i&&‘f“ S34Fangsand
s FLiaet e M St Y]  ACEL AlSs JDS OO0 &a' BNEL: B8aucea

pressure, and the obtained residue was subjected to flashsilica

gel chromatography. The fraction obtained froman elutionwith

dichloromethane: methanol = 99: 1 was concentrated under reduced

pressure, and the resulting residue was washed with a mixed

solvent of ethyl acetate anddiethyl ether, and thenwas collected

by filtration, to obtain the title compound (244 mg, 0.484 mmol,

69%) as a white solid.

1H-NMR (400MHz, CDC1,)8: 2.15(3H, s), 5.62(1H, br s), 5.90(1H

g), 6.83-6.91(1H, m), 7.16-7.26(1H, m), 7.45-7.50(2H, m),

7.66-7.71(2H, m), 7.88{(1H, br s}, 7.99(1H, s), 9.42(1H, 8).

IR (ATR)cm ': 3438, 3161, 1703, 1597, 1493, 1419, 1323, 1255,

1217, 1151.

mp: 219-220°C.

MS m/z: 505 (M +H).

Anal. Calcd for Cp1Hy14FeN;0,8: C, 50.00;H, 2.80;F, 22.60;N,

5.55;8, 6.36.Found: C, 49.65;H, 2.74;F, 22.49;N, 5.52;S, 6.43.

[0557]

235



over anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and
the obtained residue was subjected to flash silica

gel colum chromat ography. The fraction obtained from
an elution with hexane: ethyl acetate = 50: 1 was
concentrated under reduced pressure to obtain the

titl ecompound (351nmg, 1.47nmol, 3406) as a yellow oily

substance. NVR(400MHz, CDC13) 3: 1.33(3H, t,
J:7.§§%§§%—A—1€%—2H, g, J=7. IHz) 16.80-6.84(1H, ),
) | H romd&id

i

sul@&ﬁﬂﬁ]e( 2l 25: 6-5:]£3§Zd lw&[ﬁqﬁﬁﬂyﬁh'ﬁﬁﬁdﬁm 2-carboxami
6=t T uorophenyt ) metnyt |- 4-

de et hyl pyri di ne-2-carboxam de [0564] F O F I NH ~N
— FSI1 O i [0565] S (benzofuran-6-yl) O ethyl
[osHdihi ocarbonate (145 ng, 0.604 mol) obtained in

Ref erenge Exanple 16 was dissolved in ethanol (3 m),

{ \agpregugg sodi um hydroxi de (3 nl) was added

Hand the mixture was stirred for 2 hours at
he reaction mxture was cooled to room

i e e, water and 1 N aqueous sodi um hydroxi de
(4 M) Wwere added, and then the m xture was washed
[o§@9]h di chl or omet hane. The aqueous | ayer was 238

To a sclution of

4-methyl-5-[[[4- {trifluoromethoxy)phenyl]l sulfonyl] (2,3,6-tr
ifluorophenyl)methyl]l pyridine-2-carboxamide (177 mg, 0.350

mmol) in ethylene glycol dimethyl ether (3 ml)}, an aqueous

solution of formaldehyde (37%, 78.9 pl) and 1 N aqueous sodium
hydroxide (17.5 pl) were added at room temperature, and the
mixture was stirred for 2 days. Ethyl acetate was added to the
reaction mixture, and the mixture was washed with saturated
aqueous ammonium chloride. Subsequently, 1Nhydrochloricacid
was added to the organic layer, and the mixture was stirred for
1 hour. After theorganic layer was separated, the organic layer
was washed with saturated brine, dried over anhydrous sodium
gulfate and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction obtained
fromanelutionwithhexane: ethyl acetate =1: 1 was concentrated
under reduced pressure. The resulting residue was washed with

a mixed solvent of ethyl acetate and diethyl ether, and then
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acidified wth 1 N hydrochloric acid, and then was
extracted wth ethyl acetate. The extract was washed
with water and saturated brine, subsequently dried
over magnesium sul fate, and concentrated. In an argon
at nrosphere, N, N-dinethylformamde (4 nl) was added to
t he residue.
[ 6- Car banmoyl - 4- et hyl pyridin-3-yl](2,3,6-trifluorophen
I I : f .
WaQ/ ﬁec%g}ﬁ b)g%ﬁli%'}%t‘i%ln'zxtg Q?:ter%ll(srgz&e@lt& %%Rpmﬁld) (59.4

aine erence and then potassi um
mg’cad tnd 11005 7, &7@%@'@)some added at 0C, and
then the mxture was stirred for 4 hours at room
lH—thﬂDBtCHIMHze Al o e et |2nriLEné3H,ur$) wad. Tooled to O€] - 6Hz) ,
and then ethyl acetate and water mere sequenti al

5. @d@ﬁﬁd dthe Je?génl € -PHger Wad9ddpFar dtled,® dr & h%?/%'s m)
t
7. ek St i Sui A SR B garl: ?Q?&yer%sg%ngﬂ i

J= %: nt rat ds)t he resulting residue was subjected
ash Y |ca gel col um chromat ography. The
TR {A@otdort obixaigied eisrgmiar 1€l ukiosn wsh, hexane: 1ebhyl 1043 .
acetate = 1: 1 was concentrated to obtain the title
mp € AdDUELC226 g, 0.528 mmol, 87% as a white solid.
1H- NVR (400MHz, CDC13 ) S 2. 26 (3H, s) , 5.48-5.54
MS mAg: rﬁBSU%-@@ {1H, s), 6. 74(1H m, 6.76-6.83(1H,

1H, ddd, J=18.1, OHz 7.26-7.28(1
Ana?a 1ﬂr@roCzafésF@b&z)0587 554(1411? s)ﬂ ? R, %1@3 N,

5. 2,]4,23 EZQPM%Q%?I ot S) 4&%@ Bisz)g_, 2t MY A Sk, M 15,

[Oél#§l-8enzofuran 6 yIsquonyI)(2,3,6¢rifIuorophenyl)m
& 1- 4- met hyl pyri di ne- 2- car boxani de 239 [ 0567]

Reference Example 16: S- (benzofuran-6-yl) O-ethyl

dithiocarbonate

[0561]
\/OYS
3 0
o
[0562]
To a solution of benzofuran-6-ylamine (574 mg, 4.31 mmol)
in methanol (2 ml), 1 N hydrochloric acid (10 ml} and then a
solution of sodium nitrite (362 mg, 5.17 mmol) in water (2 ml)
were added dropwise at 0°C, and the mixture was stirred for 1
hour at the same temperature. The reaction mixture was added
to a solution of potassium O-ethyldithiocarbonate (1.38 g, 8.62
mmol) in water (2 ml) which had been warmed to 65°C. After
stirring for 2 hours at the same temperature, the reactionmixture

was cooled to room temperature, water was added, and the product
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FOFNH2 N FO=S=0gO [0568] To a solution of
5-1(1-benzofuran-6-ylthio)(2,3,6-trifl uorophenyl)nethy
|]-4- nethyl pyridine-2-carboxamnm de (93.0 ng, 0.217
nmmol) in ethyl acetate (5 m) and nmethanol (5 m) ,
300-0 aqueous hydrogen peroxide (2.5 m) and.
hexaamoni um hept anol ybdate tetrahydrate (10 ng, O.
00809 mml ) were added, and the m xture was stirred

t ur
wa%% ot ﬁ% ght%fgﬁg%y el 13111%%39%{%%%% was dried
ov@fl g}éﬂ%&l@ SRR %Ul@a’é%uﬁﬁd ﬂ‘ﬁtefé@ rﬂH@riJFt?leV\/@Eltrate

stirr 16 hours at roon1tenperature
waSHbhBERIPE eI raeiBoUs] PYdseges, Raptidspfdifedtpsidue
was added to the reaction m xture, and the resulting
wadl JiBH - RS 3 fleed siDicd dolreluthi ehrwas taddedHya The
the reaction m xture, and the organic solvent was
frak st dh | @sk fiedintiesm reed wded ipre ssunte heTase :r esblyili agetate
resi due was extracted with ethyl acetate, and was
= S(asHedaseqosaenakhyed whdent eeducedinmashins i gbsain the
water and saturated brine. The residue was dried over

tithgAesbanndul¥dieg . Lahd wdn I %%ﬁdf@%t]f%%%llyﬁéswnce-
) |t d |

H O D bt e abng: - dndSaRE f ol oh THbtai Reae Tem o
J= %nlﬁéyt'%nsgﬂkhsaq&%ne mel hyl 3 ﬁcet@b%ln 2:m)3 V‘@564(1}1 d,

concentrated. "The resdulti'ng solid was récrystallized
J=8 rom) ethybgagetatent ompptai nithe, t&f | e=coppeund (35.8
ny, O. 0778 mmol, 240 361) as a white solid.
MS m/z: 239 (M"+H).
[0563]

Example 125:

5- [ (1-Benzofuran-6-ylthio) (2,3, 6-trifiluocrophenyl}methyl] -4-

methylpyridine-z—carboxamidé

f0564]

F O

F
“ T NH,

N
F ST:ji}
[0565]
| - (benzofuran-6-yl) O-ethyl dithiocarbonate (145 mg,

0.604 mmol) obtained in Reference Example 16 was dissolved in
ethanol (3 ml), 1 N aqueous sodium hydroxide (3 ml) was added
thereto, and the mixture was stirred for 2 hours at 60°C. The
reaction mixture was cooled to room temperature, water and 1

N aqueous sodiumhydroxide (4 ml) were added, and then the mixture

was washed with dichloromethane. The aqueous layer was
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1H NVR(400MHz, CDC13) 8: 2.08 (3H, s) , 5.55 (1H, s) ,
5.98 (1H, s) , 6.80-6.87(1H, m, 6.89(1H dd, J=2.2,
1.0Hz), 7.19(1H, ddd, J=18.0, 9.3, 4.9Hz), 7.60(1H,
dd, J=8.1, 1.7Hz), 7.69(1H, d, J=8.1Hz), 7.85(1H, d,
J=2.2Hz), 7.86-7.90(1H, br s), 7.94(2H n), 9.48(1H,
s). IR(ATRjcm 1: 3456, 3153, 1699, 1597, 1493, 1427,
1313, 1242, 1182, 1149; 1124, 1051, 989, 887, 829,
Tl 127,: 408, 1283 1, 0 : Ts
st el et i W aRRERtentE eptt ol EpiRpagR o Herea
witl iyl abdlite. 13188 eNerabtOda’ WasPRdrauRe: Water and
57.257H, 3.25;F, 12.37;N, 5.91;S, 6.97. [0569]
sat@PErL2de, subsequently dried over magnesium sulfate, and
5-[ (1 -Benzofuran-6-yl sul fonyl)(2,3,6-trifluorophenyl)m
corRlditlrated. In an argon atmosphere, N,N-dimethylformamide
] - N- (hydr oxynet hyl ) - 4- net hyl pyri di ne- 2- car boxam de
(4 [M57MasF dAdda itdNtHeHrdsiNiue. FO=S=O q O [0571] To a
1, 2- di met hoxyet hane solution (5 m) of
[ 6 -Big[rHantverizaf-uredrmyElppsid oA vy(12( B, B 1111 Doroperisiy me
- ethyl ]-4-nmethyl pyridine-2-carboxam de (210 _ng,_ 0. 457
thyrnd Yhargsubfoeats (@FLURT of - 3RSHIGR ebhgdeegdrseterence
111 m ) and _1 N aqueous , sodi um hydroxide (0.023_nl)
Exap@le addeandabe RO S Hite GRaPormse (100 mg, 0.725

were added at 0°C, and then the mixture was stirred for 4 hours

mmol}

at room temperature. The reaction mixture was cooled to 0°C,
and then ethyl acetate and water were sequentially added. The
organic layer was separated, and then was washed with water and
saturated brine. After drying over magnesium sulfate, the
organic layer was concentrated, and the resulting residue was
subjected to flash silica gel column chromatography. The

fraction obtained from an elution with hexane: ethyl acetate

1l

1: 1 was concentrated to obtain the title compound (226 mg,

0.528 mmol, 87%) as a white solid.

1H-NMR (400MHz, CDCl,) 8: 2.26 (3H, s), 5.48-5.54(1H, m}, 5.88 (1H,
s), 6.'74(1H,. m), 6.76-6.83(1H, m), 7.06(1H, ddd, J=18.1, 9.0,
4.9Hz), 7.26-7.28{(1H, m), 7.49(1H, d, J=8.0Hz), 7.54(1H, s),

7.63(1H, d, J=2.2Hz), 7.84(1H, s), 7.94(1H, s), 9.14(1H, s).
MS m/z: 429 (M'+H).
[0566]

Example 126:

5- [ (1-Benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl

] -4-methylpyridine-2-carboxamide
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stirred for 4 hours at roomtenperature. An aqueous
solution of formaldehyde (370, 0.111 nl) and 1 N
aqueous sodi um hydroxide (0.023 m) were added to the
reaction m xture, and the m xture was stirred for 5
hours at room tenperature. An aqueous solution of
formal dehyde (37% 0.111 m) was further added, and
then the nixture was stirred for 18 hours at room
[odéfperature. Water was added to the reaction
Fsolutloon, and the m xture was extracted wth ethyl
aggt.at and then was washed with water and saturated
riln Nfhe mixture was dried over magnesi um sul fate
fid, concentrated, and the resulting residue was

F%ﬁg;ected to flash silica gel columm chromat ography.
et

fraction obtained from an elution w th hexane:
| acetate = 2: 3 was concentrated. The resulting
solid was recrystallized from 2-propanol to obtain
[oddmw title conpound (138 ng, 0.273 mmol, 60% as a
white solid. 1H NVR(400MHz, CDC13) 6: 2.09(3H, s),
3. 04(dlKd, dolut=gbBhky), 5.01(2H, t, J=7.3Hz), 5.98(1H
s), 6.80-6.87(1H, nm, 6.89(1H, dd, J=2.2, 0.7Hz),
5 - [{ 1-9fettfofdhn =171 i@, (5, 3% OHA 1 f ueognireny Honethyl] -4-
J=8.0, 1.7Hz), 7.69(1H, d, J=8.0Hz), 7.85(1H, d,
me il pwpAdiner, Dprporgmide 86238 O MAH, 0§17 Mm@t h Hins§thyl
|R(ATR%CH]1Z 3394, 1670, 1601, 1516, 1496, 1423, 1321, .
acerzge (5wdjoand reshanedals 1ide 2 Ofoadueqnadly ypgemperoxide

(2 g4 311 49BN R R F1SRE 5 P B RS ZEai B ™
o- o G Ty Mrrsd8a50, g ERe LT g bRl By g houss
at room temperature. Hexaammoniumheptamolybdate tetrahydrate
(10 mg, 0.00809 mmol) was added to the reaction mixture, and
the mixture was stirred for 16 hours at room temperature.
Furthermore, 30% agqueous hydrogen peroxide (1.0 ml) was added
to the reaction mixture, and the resulting mixture was stirred
for 3 hours. Water was added to the reaction mixture, and the
organic solvent was distilled off under reduced pressure. The
resulting residue was extracted with ethyl acetate, and was
washed sequentially with water, sodium thiocsulfate, water and
gaturated brine. The residue was dried over magnesium sulfate,
and then was concentrated. The resulting residue was subjected
to flash silica gel column chromatography, and the fraction
obtained from an elution with hexane: ethyl acetate = 2: 3 was
concentrated. The resulting solid was recrystallized from

ethyl acetate to obtain the title compound (35.8mg, 0.0778 mmol,
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Exanpl e 128:

4- Met hyl -5-[[[4-(trifluoronethyl)phenyl]sul fonyl] (2,3,
6-tri  fluorophenyl) nethyl ] pyridi ne-2-carboxam de
[0573] F F N F O FF [0574] To a solution of

[ 6- (am nocar bonyl ) -4-net hyl pyridin-3-yl](2,3,6-trifluo
rophe nyl)nethyl nethanesul fonate (262 ny, 0.700
nmol ) obtained in Reference Exanple 15, and 4- (trif

Jyuqrone ) nethiol (129 ng, 0.700 mol) in
36°&,ﬁﬁdﬁn§%%§ﬁf%§gggfde (10 m ), potassium carbonate

1h-fikG a00MER., G301 82 ves (sdded i . 55 NiKT agens. 98 (1H, s},
at nrosphere at 0C, and the mi xture was stirred for 2
6 . 8l0o6r. 8 7AtLH, oo, t nBer(dfur éd, B2 adetdtzd arid Matldd, ddd,

were added to the reaction mxture, the rganj c r
J=1ﬁa§:s§p§naﬂeaﬁzémd7tﬁ%ﬁlﬁhedGrg%ﬁ$clia&e?ﬁags Vﬁ%%gé?’cL
Wi sat,u bri ne. or gani.C .l I | e
T r 0GP OSBHr U ST AL nd OIS red HAng ot T (2
m) ,f ol Lleahig Wag  concentrated under reduced pressure. The
resulting residue was dissolved in dichloronethane
IR (ATR) @) ! :apds8- chieBopEebenzobe7, ard ol ( 4652y, 13175 1242,
mol ) was added at OC. After stirring for 14 hours at
118200 ¢ 8 Aplelr 2 UAS5 1t he8 P e d’] oﬁzﬁi'x?@ge s W&Shef33. 586,
with 1 N aqueous sodi um hydroxi de. The organic | ayer
563ya$0%ri 49 -over anhydrous sodiumsulfate and filtered,
mp:;g%q_bq%oétltrate was concentrated under reduced pre

Suré, and the obtained residue was subjected to
Ms f/ashagihliveangel chromatography. The fraction 243

Anal.calecd for Cz,H,sFaN,0:,8: C, 57.39;H, 3.28;F, 12.38;N,
6.08;8, 6.96.Found: C, 57.25;H, 3.25;F, 12.37;N, 5.91;8, 6.97.

[0569]

Example 127:

5- [ (1-Benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl

] -N- (hydroxymethyl) -4-methylpyridine-2-carboxamide

[0570]

F 0]
F ~

“ Y NTOH
N H
O

FO=5=

0

—

[0571]

To a 1,2-dimethoxyethane solution (5 ml) of
5- [ {1-benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl
]-4-methylpyridine-2-carboxamide (210 mg, 0.457 mmol), an
agqueous solution of formaldehyde (37%, 0.111ml) and 1 N agueous

sodium hydroxide (0.023 ml) were added, and the mixture was
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obtained froman elution with dichl oronmet hane:

met hanol = 99: 1 was concentrated under reduced
pressure, to obtain the title conpound (260 ng, 0.532
nmmol, 7699 as a white solid. 'H NVR(400MHz, CDC13) 8:
2.14 (3H s) , 5.58 (1H, br s) , 5.93 (1H s),
6.83-6.91( 1H, n), 7.17-7.26(1H, m, 7.75-7.81(2H, m,
7.84-7.94(3H, , 8.00(1H, s), 9.43(IH s). M5 mz:

489 5
Stlﬁlfﬁwgfga§n%%ﬁ§%gh:gﬁggﬁtgné%%f14-(trlflu%?%%%?%y??iﬁﬁgon
y
of géé%r T%Hi ?ggheélné grre% %131/ rﬁlp)y??%lll lnlg azq%ea?%sosg%lgm %ydrox:.de

(0 .[C)(%%?ﬁ]l) Fe LH acfdeld NoHehEQ & &t i & li0&AAle , Tand sheUhiture

was45 feihyd 2] 3 hdutkE Toeh earphybxpieny| As soieoyls] 218 ion
6-tri  fluorophenyl)nethyl]pyridine-2-carboxam de (171

of HBrm@1388ydentd)s ) 0 .athyhehevay Yool heimedded, erverhed the
m ), an aqueous solution of formal dehyde (37%

mi3A81v9p e sarst ianr eglg feaud 8sbouum abydpori demperasgry - wefater
added at roomtenperature, and the mixture was

wasstfdeddof e I5aRbGLEL. scémﬁmoracéfléttéi%éma%%a!atsoexvﬁﬁected
reaction mxture, and the m xture_was_washed w

wi tdne byl Fe tafirooaBldhfshIam WiRRG Hé Ehafrisey a&ﬂﬁ‘r%tuﬁated

N hydrochl gric acid
brine. The mixture was dried over magnesium sulfate and

concentrated, and the resulting residue was subjected to flash
silica gel columh chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 2: 3 was concentrated.
The resulting solid was recrystallized from 2-propanol toobtain
the title compound (138 mg, 0.273 mmol, 60%) as a white solid.
lH-NMR (400MHz, CDC1;) &: 2.09(3H, s), 3.04(1H, t, J=7.3Hz},
5.01(2H, t, J=7.3Hz), 5.98(1H, s), 6.80-6.87(1H, m), 6.89(1H,
dd, J=2.2, 0.7Hz), 7.19(1H, ddd4, J=17.8, 9.0, 4 .9H=z}, 7.60(1H
ad, J=8.0, 1.7Hz), 7.69(1H, 4, J=8.0Hz), 7.85(1H, d, J=2.2Hz),
7.93(2H, m), 8.85-8.91(1H, m), 9.48(1H, s).

IR (ATR)cm *': 3394, 1670, 1601, 1516, 1496, 1423, 1321, 1302,
1230, 1186, 1144, 1126, 1054, 1036, 822, 729, 714, 633, 586,
552, 532, 49¢6.

| mp: 185-186°C(dec.).

MS m/z: 491 (M'+H).

Anal.caled for Cp3Hi,FsN;055°0.25C3Ha0: C, 56, 43;H, 3.79;F,
11.28;N, 5.54;S, 6.34.Found: C, 56.38;H,3.76;F, 11.51;N, 5.49;5,
6.43.

[0572]
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was added to the organic |ayer, and the m xture was
stirred for 244 1 hour. After the organic |ayer was
separated, the organic |ayer was washed with
saturated brine, dried over anhydrous sodium sulfate,
and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was
subjected to flash silica gel chromatography, and the

fra&%%&&ﬂ%pﬁi%qed froman elution wth hexane: ethyl

ace =1 s concentrated under reduced

4 -M¥EERAYEE | The (i8S hid¥brasi Aus mas, Mashabiy 2 8, 6-tri
MX€USorvent oI Z=propanol and hexane, and then was

flueﬁld%ﬁg)r&@tﬂgﬂztﬂﬁﬂﬂmeimm&ﬁmﬂi@ title conpound

. ) ol as a ite solid.
[ostH3INVR(400MHz, CDC13) S: 2.15(3H, s), 3.03-3.08(1H,

M, 4.98-5.05(2H, n), 5.93(1H s), 6.83-6.91(1H m,
¥ AH m, 7.77(2H d, J=8.5Hz), 7.89(2H, d,
. ), '7.98(1H, s), 8.83-8.91(1H, m, 9.43(1H, s).

F B cm1: 3479, 3381, 1682, 1520, 1491, 1402, 1321,

128 186, 1171, 1147, 1128, 1055, 1016. np:

190-192C. Anal. Calcd for C22HL6F6N2OM4S: C, 50.97;H

3.11;F, 21.99;N, 5.40;S, 6.19.Found: C, 50.95;H
(057496, F. 22.24;N, 5.47;S, 6.31. M5 nfz: 519(M +H).

[0578] Exanple 130: Ethyl [[[[5-](2

5- diffd yorephenn [d#- f |1 uor ophenyl ) sul f onyl ] net hyl

1- 4-met hyl pyri di n-2-yl ] carbonyl] am no] net hoxy] acet ate
[6- QAo RADdhyl) -4 -methylpyridin-3-y1] (2,3, 6-trifluorophe

nyl)methyl methanesulfonate (262 mg, 0.700 mmol) obtained in
Reference Example 15, and 4- (trifluoromethyl)benzenethiol (129
mg, 0.700 mmol) in N,N-dimethylformamide (10 ml), potassium
carbonate (116 mg, 0.840 mmol) was added ina nitrogen atmosphere
at 0°C, and themixturewas stirred for 2 hours at roomtemperature.
Ethyl acetate and water were added to the reaction mixture, the
organic layer was separated, and then the organic layer was washed
withsaturatedbrine. Theorganiclayerwasdriedover anhydrous
sodium sulfate and filtered, and then the filtrate was

concentratedunder reduced pressure. The resulting residue was
dissolved in dichloromethane (10 ml)}, and 3-chloroperbenzoic
acid (465 mg, 1.75 mmol) was added at 0°C. After stirring for
14 hours at room temperature, the reaction mixture was washed
with 1 N aqueous sodium hydroxide. The organic layer was dried
over anhydrous sodium sulfate and filtered, then the filtrate
was concentratedunder reducedpressure, and theobtainedresidue

was subjected to £lash silica gel chromatography. The fraction
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F/ NNOYO./ F\ NHO OSo0O/ F [0580] A solution

of

5-[(2, 5-di fl uorophenyl)[ (4-fluorophenyl)sul fonyl ] net hy

[]-N

(hydr oxymnet hyl ) - 4- net hyl pyri di ne- 2- car boxam de(421ng, 0
935 mol) obtained from Exanpl e 85, ethyl

hydroxyacetate (106 [, 1.12 nmol), p-toluenesul fonic
0 o - .
obt%g)n dn?gﬁ f?ﬁgg]t 1&} 'J;llg)l(l Qgﬁ g?nB%)ﬁhége erﬂﬁ@ﬂgn&i L 99:

1 wasg_%l}]éghéﬂégd Ql?ld‘é@sréﬁ{llﬂéaeﬁré%ﬁ@@mﬂcﬁﬂB@&@hUﬂfl@e title

was concentrated under reduced pressure.
com?%hﬁﬁawg%oa%geo%s53%OQMﬁﬂ)hw%@qg%@carh&ﬁ@keswa&dadded
o the resulfing concentration residue, and the
T H-NMRH G0 MEas ERCEartéed2f LefBEL hy) , Sadd GiFb. bThe) oryd® GH,
I2¥er was washed with saturated brine, _dried qver

VR U SO unbul fatld - 7arkd it dtled, 7 aﬁé'?héﬁ??ﬁe m)
filtrat Th
7. 88520 PR R o P B FleT dud At e i) Bt ed 1o f1 as

ue "was 'subj’ected to flash
silic | um chronmat ography, and the fraction
MS 86F3I%g8qﬁiaﬁﬁ elution with 35% et hyl
(0595 t at e/ hexane was concentrated under reduced
pressure, to obtain the title conmpound (175 ng, 0.326

Mok, 3331k §593 White solid. 1H NVR(400MHz, CDC13)5:

1. ??3Hg—r——jﬂ?—2ku) 2.22(3H, s), 4.15-4.25(4H m,

N- (Pr2802methyd T 42iekh A -26(H4 -k 1 fEuFohicd®lyihiphgnyl] s
7.67-7.82(3H, My, 7.98(IH S), 8.7/6(1H br T,

ul £&RT13HR), 3 , 8- 184 EluctophleR AT Reeryll] pl/252i k683, cabf@tamid
1513, 1494, 1286, 1236, 1203,

g
[0576]
F S OH
H
. #N
FO=
Fp
[0577]

To a solution of
4~methyl—5;[[[4-(trifluoromethyl)phenyl]sulfonyl](2,3,6—tri
fluorophenyl)methyl]lpyridine-2-carboxamide (171 mg, 0.350
mmol) in ethylene glycol dimethyl ether (5 ml), an aqueous
solution of formaldehyde (37%, 78.9ul) and an aqueous.sodium
hydroxide (17.5nl) were added at room temperature, and the
mixture was stirred for 15 hours. Ethyl acetate was added to
the reaction mixture, and the mixture was washed with saturated
agqueous ammonium chloride. Subsequently, 1Nhydrochloricacid

was added to the organic layer, and the mixture was stirred for
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246 1149, 1093. M5 (mz): 537(M +H). Anal.calcd for
C25H23F3N206S: C, 55.97;H, 4.32;F, 10.62; N, 5.22;5,
5.98. Found: C, 55.93;H 4.24;F, 10.33;N, 5.28;S, 6.06.
[0581] Example 131: [[[[5-[(2

5-Di f | uorophenyl ) [ (4-fl uorophenyl)sul fonyl] nethyl

1- 4- et hyl pyri di n-2-yl]carbonyl] am no] net hoxy] acetic
acid [0582] 0O Fi NOmMOH FNHO Off OF [0583]

L h(];?f ?5 r}% ’?(%ezeqéélglle #’ Fg%%& %Lle%% ha i -Sﬁpuaorraotp%de’nglﬁﬁ so Jrlgfag1 r} )(/: I %a}%fer
wasewwhedl-‘% E;PEH%MCM Br2nyl, ] a8 banyl-d an nolardhex3ddium
8’ E mg, 0.3I1nmol)

acetate i ntetrahydrofuran (6 m)

suldat aha( 81t dredl | i WRe MO X deraRRORy 8 @drecddfrated
my, 0.373 mml) was added, and the nixture was

undedr WeRthded p2R@chRoies atheoeartopRgatesedud Mhs subjected
hydrochloric acid (0.5 m) and water were added to the

to Feaehi onlisal¢gil athramctddweaphxt Gl whse Exdcatoediained
nmet hyl ene chloride. The organic |ayer was dried over

f reandmy el atis onodi tlnheyhfiat @etdmd ad¢taee ed,: Awdstd@rceterated
filtrate was concentrated under reduced_ pressure, The,

undegs getiungdcoressirat i gihe sspuds ingsrevibfee e waghed with
flash silica gel colum chromatography, and the

a mixaétguhverdhefidTdr MBI aAnE RATHH wAPA heThyAg collected

net hyl ene chlorjde, (=
by filt%ation, to obtail(l the title compound (139 mg, 0.268 mmol,

77%) as a white solid.

1H-NMR (400MHz, CDCl,) &: 2.15(3H, s), 3.03-3.08(1H, m),
4.98-5.05(2H, m), 5.93(1H, s), 6.83-6.91(1H, m), 7.18-7.26(1H,
- m), 7.77(2H, 4, J=8.5Hz), 7.89(2H, d, J=8.5Hz), 7.98(1H, s),
8.83-8.91(1H, m), 9.43(1H, s).

IR(ATR)cm ': 3479, 3381, 1682, 1520, 1491, 1402, 1321, 1255,
1186, 1171, 1147, 1128, 1055, 1016.

mp: 190-192°C.

Anal. Calcd for Cy,H.14FsN;048: C, 50.97;H, 3.11;F, 21.99;N,

5.40;8, 6.19.Found: C, 50.95;H, 3.06;¥, 22.24;N, 5.47;5, 6.31.
MS m/z: 519 (M'+H).
[0578]

Example 130: Ethyl

[f[[5-[(2,5-difluorophenyl) [ (4-fluorophenyl}sulfonylimethyl

]-4-methylpyridin-2-yl]lcarbonyl] amino]methoxylacetate

[057¢9]
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1: 10) was concentrated under reduced pressure. Am xed

sol ution 247 of ethyl acetate-hexane was added to the

resulting concentration residue, and then the residue
was collected by filtration to obtain the title
compound (38 ng, 0.075 mmol, 24% as a white powder.

1H NVR(400MHz, CDC13) S: 2.24 (3H, s) , 4.24 (2H, s)

4. 98 5.05 (2H, m, 5.96(1H, s), 6.90-7.20(4H, m,

. §0(3H 8.00(1H, s), 8.85-8.95(1H, m,
’YR(‘A’TR)cm 1: 1762, 1682, 1589, 1521,

, 321 1? 1236, 1147. M5 (mz): 509(M +H).
Aﬁ§1 alcd for C23HLOF3N206S 0. 75H20: C, 52.92;H
3.96N#~r 10.92; N, 5.37;S, 6.14. Found: C, 53.20;H,
3.90; F, 10.69; N, 5.19;S, 6.03 [0584] Exanple 132:

[os®d](2, 5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl] met hy
[1-N- (nercapt onet hyl ) - 4- net hyl pyri di ne- 2- car boxam de
[ 0585t Quthon N&8SH F H OS OF [0586] A solution of
5-[(2,5-difluorophenyl)[(4-fluorophenyl)

5 - [, feormil f]InetdogiHer¥l) [ (4 -£luorophenyl) sulfonyl]methyl] -N-

(hydroxymethyl) -4-methylpyridine-2-carboxamide (421mg, 0.935
mmol) obtained from Example 85, ethyl hydroxyacetate (106 pl,
1.12 mmol), p-toluenesulfonic acid monohydrate (18 mg, 0.094
mmol) in benzene (10 ml) was heated to reflux for 30 minutes.
The reaction solution was returned to room temperature, and then
was concentrated under reduced pressure. Saturated aqueous
sodium hydrogencarbonate was added to the resulting
concentration residue, and the mixture was extracted fromethyl
acetate. The organic layer was washed with saturated brine,
dried over anhydrous sodium sulfate, and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to flash silica
gel column chromatography, and the fraction obtained from an
elution with 35% ethyl acetate/hexane was concentrated under
reduced pressure, to obtain the title compound (175 mg, 0.326

mmol, 35%) as a white solid.

1H-NMR (400MHzZ, CDCl;)&: 1.27(3H, t, J=7.2Hz), 2.22(3H, s8),
4.15-4.25(4H, m), 5.08 (2H, d, J=7.2Hz}, 5.96{(1H, s).,
6£.90-7.20(4H, m), 7.67-7.82(3H, m), 7.98(1H, s), 8.76(1H, br
t, J=7.2Hz), 9.18(1H, s8).

IR(ATR)em™ *: 1752, 1683, 1590, 1513, 1494, 1286, 1236, 1203,
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(hydroxymet hyl ) -4-nmethyl pyridi ne-2-carboxam de (170
nmg, 0.377 mmol) obtained in Exanpl e 85, and
Lowesson's Reagent (76 nmg, 0.377 mmol) in toluene (5
m) was heated to ref lux for 30 m nutes. 248 The
reaction solution was returned to roomtenperature,
and was concentrated under reduced pressure. The
resulting concentration residue was subjected to

1144 asfpsilica gel colum chronmatography, and the
fraction obtained froman elution with 30% et hyl

MS abtetat e/ hExanerMas concentrat ed under reduced
pressure, to obtain a solid. The obtained solid was

Anapastiebrdi £8T eChaHob F: NaAdSt hén o TolHect et by 10-62iN,

5. 4 b Sl FOUDY Ge B vl Bonder  Si R AGoRR Ss 606
13) S 2.21(3H, s), 2.49(1H, t, J=8.8Hz),
(0% 554, 65(2H, n), 5.95(1H, s), 6.90-7.20(4H m,

7. 675-7. BO(3H 5, M. 7.96(1H 5), 8.45-8.55(1H m),
9.1 ,p : ATR cm 1: 1673, 1589, 1508, 1492,
[ LDy (2286 £ 1) L47£190r o388 PB&u1 fonyl] methyl
]—4;mé¥h%?%$#iéﬁﬁjéf§l%@aggéﬁyl]@m@ﬁé]methoxy]acetic acid
057 H, 3. 064, F, 12. 13N, 6.0/, 5, 13. /8.

[0dd)F87] Exanple 133: 5-[(2
5-Di fl ugg ophenyl ) ((4-f1l uorophenyl ) sul fonyl ) nethyl]-N

6l Ay ) e 4-di met hyl pyri di ne- 2- car boxami de
. S8R N0 HF F1 i '~ N
0=5
Ao
[0583]

To a mixed solution of ethyl
[[[{5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl
] -4-methylpyridin-2-yllcarbonyl] aminolmethoxylacetate (167
mg, 0.311mmol) intetrahydrofuran (6ml) andwater (3ml), lithium
hydroxide monohydrate (16 mg, 0.373 mmol) was added, and the
mixture was stirred for 20 hours at room temperature. 1 N
hydrochloric acid (0.5 ml) and water were added to the reaction
solution, and the mixture was extractedwithmethylene chloride.
The organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting concentration residue was subjected
to flash silica gel column chromatography, and the fraction
obtained from an elution with methanol: methylene chloride (=

1:10) was concentratedunder reducedpressure. Amixedsolution
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0'="S [0589] To a solution of 249
[(2,5-difluorophenyl)[(4-f

or ophenyl ) sul fonyl ] met hyl ] - 4-

met hyl pyri di ne- 2-carboxylic acid (405 ng, 0.961 mol)
obtained in Exanple 12, 1-hydroxybenzotriazole (130
nmg, 0.961 mmol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

of %%gg?%@e ra'i:% he z17axg%s agid%é J'{rgggiéégo |dul§n:tlls}¥ﬂl ?Hﬁg&lq%ration
re ﬁ&ﬁ§h¥ﬂﬁ9fgﬁﬁrtﬁé Mok 1 qu@ §QEUEb9@ecEE8pB§e§1@Mratlon to

stirring nme amne (2 Mtetrahydrofuran”sol ution:
obthih 'E'h)e @E@.l@ é&ﬁ{paﬁﬂaowss@é utg agy ©fmnfcar malaisn 646Z white

mg, 5.7 mmol ) for 90 minutes at roomtenperature was
powagged The reactlon solution was stirred for 90

m nutes at roomtenperature, and then was subjected
H1WHG4|&qvﬁia,ofaDq%3h§@m4c@Pge$ &l dei(8H it h? - B8 nyt 05 (2H

d dth |
m) OB Bl s ARG TP ods ara T BRE s i Big?0 (11,
,@Cgeytgaggpl resj dug gv‘a%[sugectedto silica gel
co and th

urm chrormat‘ography, fraction obtained from
IR @rrel dagtie Qﬁ6@exa@@2 ,etikylo  agebate1492,1132), Wwas92, 1236,
concentrated under reduced pressure to obtain a solid
114773 ny). The resulting solid was washed wi th hexane
eth | acetate (= 1. 2) , and then was collected by
MS f({mAF)at i (Mo btaln the title conpound (39 ny,

e B, Fgr o i Pl 805 QERID: (el g e v

10 (922HN “9’375567@"1 t, J=8.0Hz), 5.95(1H, s),

O
5_
| u

19(4H," M, 7.69-7.78(4H, m), 9.12(1H, s).
FodrﬁAW)Cnéglzlong@%s P8O, 1F9%y ;1 326,14295,61280, 1149,

[0584]

Example 132:

5-[(2,5-Diflucrophenyl) [ (4-fluorophenyl) sulfonyl]methyl] -N-

(mercaptomethyl) -4-methylpyridine-2-carboxamide

[0585]
0
F EASH
F N
08
1]
O F
[0586]

A solution of
5-[{2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -N-
{hydroxymethyl) -4-methylpyridine-2-carboxamide {(170mg, 0.377
mmol) obtained in Example 85, and Lowesson's Reagent (76 mg,

0.377mmol) in toluene (5ml) was heated to reflux for 30 minutes.

248



M5 mz: 465(M +H). Anal. Cal cdf or C22HI9F3N2O4S: C
56.89;H, 4.12;F, 12.27;N, 6.03;5, 6.90.Found: C
56.83;H, 4.03;F, 12.18;N, 5.90;S, 6.90. 250 [0590]

Ref erence Exanple 17:

5- Brono- 2- (di fl uoronet hyl )pyridine [0591] Br 11 N F

F [0592] To a solution of

5- br onopyri di ne- 2- car bal dehyde (372 ng, 2.00 mmol) in

A o T (-
con %HQraHHH'ﬁn&@§ 9g§§ge&ng§eBbEEggenTﬁ€nP@@@ﬁEﬁn t 0C

e reaction m xture stirred for 3 hours at room

contEAPLE 8L Yh e LS dhld! 81B8ecB8HAUF18@H ¥ ica gel column
hydr ogencar bonate was added thereto. Water and

chrSmghbgfgﬁﬁyhaﬁﬁiw@éeffaéth@ﬁ<ﬂﬁﬁgduapf&akeanhehnmganmath
| ayer, and the organic |ayer was dried over anhydrous

30% s@liyama il 8 fhesantk it tenedntSabedqueidt yedtbed pressure,
filtrate was concentrated wunder reduced pressure. The
to dlesuilnt angplbdi dihenabtsibpdcieid wasf vashediwitdn egdanol,
chr omat ogr aphy, and the fraction obtai ned

and themarssl ool beok e@hddderaginn, beebipds Y tithggompound
concentrated under reduced pressure to obtain the

(71t mg} e0cdPPoODREL ( 308% hyas 3 WBiEFROPOVESE) as a white

o B g M ERE, EER RS B Sl o A

4.58-4263kbudm)J=2. gklgdn, VB Bl B0- 2050(ZEQGMH#H)67 7.80(3H,
m), 7.96(1H, s), 8.45-8.55(1H, m), 9.16(1H, s).

IR (ATR)cm *: 1673, 1589, 1508, 1492, 1315, 1286, 1238, 1211,
1147.

mp: 190-193°C

EI-MS(m/z): 466 (M ).

Anal.calcd for CpiHi,F3N,0:S,: C, 54.07;H, 3.67;F, 12.22;N,

-6.01;8, 13.75.Found: C, 54.05;H, 3.64;F, 12.13;N, 6.07;S, 13.78.
[0587]

Example 133:

5-[(2,5-Difluorophenyl) ( (4-fluorophenyl) sulfonyl)methyl] -N-

(hydroxymethyl) -N, 4-dimethylpyridine-2-carboxamide

[0588]

0
lsdetny
F N
O:8
o L
F .

[0589]

To a solution of
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[ 0593] Reference Exanple 18: Tert-butyl

[ 6-(difluoronethyl)pyridin-3-yl]carbamate 251 [0594]
"~OYN ~~ 0O YF F [0595] To a solution of

5- br ono- 2- (di fl uor onet hyl ) pyridine (250 ng, 1.20
mol ) in diethyl ether (10 m), a hexane sol ution of
n-butyllithium(1.60 M 0.825 n, 1.32 nmol) was added
in an argon atnosphere at -78C. After stirring the

A S A R oo

me‘gvﬁﬁgﬂf Vfi—sca@}ﬂ di d QWA MEDRG, SUbsSeamenD! c}lbtalned

en 1 N adueous sodi um hydroxi de (5 m

in ‘M%{aﬁnﬂ@% 110 HAB- -8 A A5 ¥ ad s, (Bdl dife ®F geiemol) ,
I'ayer was separated. = The organic Iayer was extracted

1 - diMyEle- I (dellIﬁ\é by ) deadsaxdi tei dd Shydyoclahoride
then the obtain aqueous | ayer was conbi ned and

(2B ing f |1e.ob,4/\nrﬁrﬁbm N thyidrtdofl aonioe ati®Bphndl wes mmol) and
extracted wth di chl oronet hane. The obt ai ned organlc

antyarerusvasdidm syl beee ianhptrebhydsodiugans (F fEtle angolution
filtered, and then the filtrate was concentrated

prapat@d PEdrad ipaceeithyl enisst & W t@tr@mmf%félradl gakgtion:

nmy) . The resulting solid (145 ng) was dissolved in a

1. ﬁnmaédam PeRt’* oﬁqEﬂﬁ’Eﬁhy‘iP1Et|5P8p8i§oIE°F&aFrHl 5%7 mg, 5.76

toluene and in a nitrogen atnqig

mmaG 1), gfaﬁ}?p rlx}ét%%a§§§qﬁ tem&eg@t S r%] en 'The reaction
YR @%I?@%tt%%hggﬁééﬁﬁg Tégg%gafet.tonﬁ%%?ﬁ%% and
the‘é%%?g%%tbg%rct&%% t?ct.: £ 19.% rfa% O}lsll Q% i l‘i%gsé?@ij.e ntE!lth ionwith
ethyl acetate was carried out, and the eluate was concentrated
under reduced pressure. The resulting concentration residue
was subjected to silica gel column chromatography, and the
fraction obtained from an eluate of hexane: ethyl acetate (=
1: 2) was concentrated u_nder reduced pressure to obtain a solid
(73 mg). The resulting solid was washed with hexane: ethyl
acetate (=1: 2), and then was collected by filtration, to obtain
the title compound (39 mg, 0.084 mmol, 8.7%) as a white powder.
1H-NMR (400MHz, CDC1;) 6: 2.27(3H, s), 3.25(3H, s), 4.70-4.84(2H,
m), 5.67(1H, t, J=8.0Hz), 5.95(1H, s), 6.90-7.19(4H, m),
7.69-7.78(4H, m), 9.12(1H, s).
IR(ATR)cm™': 1635, 1589, 1490, 1326, 1295, 1230, 1149, 1039.
mp: 184-186°C
MS m/z: 465 {(M+H).
Anal. Calecd for CpoHioF3N,0,8: C, 56.89;H, 4.12;F, 12.27;N, 6.03;8S,

6.90.Found: C, 56.83;H, 4.03;F, 12.18;N, 5.90;5, 6.90.
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tenperature, and was concentrated under reduced
pressure. The resulting residue was subjected to
flash silica gel chromatography, and the fraction
obtained froman elution with 252 hexane: ethyl
acetate = 9: 1 was concentrated under reduced
pressure to obtain the title conpound (82.4 ng, 0.337
nmol , 2906) as a pale yellow solid. 1H NVR(400MHz,

13) S: 1.53(9H, s), 6.66(1H t, J=55.6Hz),

2(1H, br

S) 7R Ak F8fit 8 09-8. 16(1H m), 8.46(1H, d,
. [0596] Reference Exanple

5- B&%moﬁz(@fﬂlq%ﬁﬁ@ér{wj) tdifies 3-amne [0597] H N ~
F{0598] To a 30|ut|on of tert-butyl
[odiiﬂdlfluoronethyl)pyrldln 3-yl]carbamate (1.11 g,
24 nmmol ) in dichloronethane (8 m), trifluoroacetic
bc de (8 M) was added at roomtenperature. The
tion mxture was stirred for 5 hours at the sane
tenperature, and then was concentrated under
Og§%?medpressure. Di chl or omet hane and sat ur at ed aqueous
sodi um hydrogencarbonate were added to the resulting

resiqyig.s o 1 S 82N Gl Yy Masi A akens s Bvel ddey @& gamiztng,
| ayer was dried over anhydyous sodi um sul fate and

2. dd hingsed. i rSubsaquerddethddee (F imiy ate was concentrated
under reduced pressure. The

bis (2-methoxyethyl)aminosulfur trifluoride (0.553 ml, 3.00

[0

mmol) was added in a nitrogen atmosphere at 0°C. The reaction
mixturewas stirred for 3 hours at roomtemperature, and saturated
agqueous sodium hydrogencarbonate was added thereto. Water and
dichloromethane were further added to take the organic layer,
and the organic layer was dried over anhydrous sodium sulfate
and filtered. Subsequently, the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction cbtained
fromanelutionwithhexane: ethyl acetate=49: 1wasconcentrated
under reduced pressure to obtain the title compound (301 mg,
1.45 mmol, 72%) as a white solid.

1H-NMR (400MHz, CDC13) &: 6.61(1H, t, J=55.2Hz), 7.55(1H, d,
J=8.3Hz), 7.98(1H, dd, J=8.3, 2.2Hz), 8.72(1lH, d, J=2.2Hz).
MS m/z: 208, 210{(M +H).

[0593]

Reference Example 18: Tert-butyl

[6- {(difluoromethyl)pyridin-3-yl] carbamate
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resulting residue was subjected to flash silica ge
chr omat ogr aphy, and the fraction obtained from an
elution with hexane: ethyl acetate = 2: 1 was
concentrated under reduced 253 pressure to obtain the
title conpound (540 ng, 3.75 mml, 82% as a pale
green oily substance. 'H NVR (400MHz, CDC13) S: 3.91
(2H, br s) , 6.56 (1H, t, J=55. 9Hz) , 7.04(1H, dd,
[09::.5, 2.7Hz), 7.41(1H, d, J=8.5Hz), 8.07(1H, d,
ji .7THz). M5 mlz: 145(M +H) [0599] Reference Exanple

\¥29N -[ 6-(di fluoronethyl)pyridin-3-yl] O ethyl
diot bonate [0600] S IJTF FF [0601]

6- (D flworonet hyl ) pyri di ne-3-am ne (305 ng, 2.12 nmol)
was di ssolved in nethanol (4 m), and 1 N hydrochloric
[ozdd (4 m) was added at -5C. Subsequently, a
solution of sodiumnitrite (222 ng, 3.17 mol) in
wat ero § 2athit iwase Added othoepw (S flvereme thydn yigine (250
m xture was stirred for 30 mnutes at the sane
mg t dnper amele. inTAkethyii ey etk imn miexherangasoiauegn of
dropwi se to a solution of G ethyl :
n—l?mﬁhl)slmmdm hilocst %né’t-@%?@:%; 32, P3Okl S AdERE, 11 an
4 at 60C, subseguently the reaction_tenperatur
AT G FHOREPCTE 380G Sand PHETH Aidrd Wi “2E PLEqors: 195 30

. mnutes. The reaction m xture s copoled t
iR AR BB RGBT 7 € hE BRI LRt B hered

B RSELerBLE IE SRS YOG 4 2Ct Bie Bloncry
water and then 1 N aquecus sodium hydroxide (5 ml) were added
to the reaction mixture, and the organic layer was separated.
The organic layer was extracted twice with 1 N agueous sodium
hydroxide (15 ml), and then the obtained aqueous layer was

combined and acidified with 1 N hydrochloriec acid, and was

extractedwithdichloromethane. The obtainedorganic layer was
dried over anhydrous sodium sulfate and filtered, and.then.the
filtrate was concentrated under reduced pressure to obtain a
brown solid (148 mg) . The resultingsolid (145mg) was dissolved
in a mixed solvent of 2;methyl—2—propanol (4 ml) and toluene
(4 ml), and.ineanitrogen.atmosphere, triethylamine (0.233 ml,
1.68 mmol) and then diphenylphosphoric acid azide (0.269 ml,
1.26 mmol) were added at room temperature. The reactionmixture
was heated to reflux for 18 hours, subsequently cooled to room
temperature, and was concentrated under reduced pressure. The

resulting residue was subjected to flash silica gel

chromatography, and the fraction obtained from an elution with
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saturated brine, subsequently dried over anhydrous
sodium sulfate and filtered, and then the filtrate
was concentrated 254 under reduced pressure. The
resulting residue was purified by preparative
thin-layer silica gel chromatography (devel oping

sol vent: hexane: ethyl acetate = 19: 1), to obtain the
title conpound (156 ng, 0.626 mml, 301) as a yellow

he>gaiu|17¥ ] ﬁ%@‘?}ggn%%“(a#gl' =NW( 4@%’ cé%%ﬁj%]f&e%’%&é'fl’ réciluced

e 8 e T bt Tt o ot 25

assa[ﬁiﬁe();éii&@ré)@jpi@yl)pyrld|n 3-yl]thio] (2,3, 6-triflu
oroph enyl)nethyl]-4- nethylpyrldlne 2- car boxam de

y- WMRIQOOMHE i NDCRsF &f 06033 ( HB,aSboI@tE@thf t, J=55.6Hz},
EG (dlfluoroneth%I)pyrldln -yl ]
6. &R t Hi oBEDonat 8 (206 Iy =9: BB nfioly - ?nlédﬁgndp (§-46(1H,
4 d% ﬂ% N aqueous sodi um hydroxide (3 m) was added
! th n1xture was stirred for 1 hour at 60C. The
MS ctl xgﬂre was cooled to roomtenperature,
dT %10 HAHle andwat erwere added thereto, and the
[0 ous | ayer was separated. The obtai ned aqueous
ayer was acidified with 1 N hydrochloric acid, and

was @(ﬁégaﬁ@éj ﬂéﬁléﬁ“f@l oromet hane. The obt ai ned
org er anhydrous sodium sulfate

6- e Thdtsnechy PNy hemé he-dmissate was concentrated

Under r eCIUCGCI pressure.
[0597]

HZN =
m":

F

[0598]

To a solution of tert-butyl
[6- (difluoromethyl)pyridin-3-yl]carbamate (1.11 g, 4.54 mmol)
in dichloromethane (8 ml), trifluorcacetic acid (8 ml) was added
at room temperature. The reaction mixture was stirred for 5
hours at the same temperature, and then was concentrated under
reducedpressure. Dichloromethaneandsaturatedaqueoussodium
hydrogencarbonate were added to the resulting residue. The
organic layer was taken, and the organic layer was dried over
anhydrous sodium sulfate and filtered. Subsequently, the
filtrate was concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel
chromatography, and the fraction obtained from an elution with

hexane: ethyl acetate = 2: 1 was concentrated under reduced
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To a solution of 255

5-[ hydroxy(2, 3,6-trifluorophenyl)nethyl]-4-nethyl pyrid
ine-2 -carboxam de (355 ng, 1.20 mml) obtained in
Ref erence Exanple 14 in N, N-dinethylformamde (6 nl),
met hanesul fonyl chloride (0.186 m, 2.40 nmol) and
then triethylamne (0.502 m, 3.60 mol) were added
in a nitrogen atnosphere at roomtenperature, and the

prea'gn%j%’%etowgfﬁ éﬁhr&gé} 171 & RRounE ¥k o af: o$t al &5 WAbE! 82%)

en sa urat éd agueous a ni um chl of 1 de were

t re, and the organic |ayer
as \;\%gﬁacs’le% Giden LR émsmﬂ@@

at ed. obt ai ned organi c | ayer was washed
1H-WMRN 49aMHzat erchy) Be,3 . subzqiens)y @rietibyén, J=55.9Hz),
anhydrous sodium sulfate and filtered and th
7. G4 (1 atdsl wds8cEncanHal ed” uhHEH r cHuded §ﬁ€§3u5e07fﬁg d,

resulting residue was dissolved in
—%W@nethylfornamde (12 m) , and the thiol
VIOUS| obtalned and potassium carbonate (199 ng,
f“éﬁ Mi&e added thereto. The mixture was stirred
[0§%$$2 hours in a nitrogen atnosphere at room
erature. Ethyl acetate and water were added to

the &r&ggnl[g]ee fhd the organic layer was
coIFé%%%%ﬁgy—separafron——ﬂhe organic |l ayer was washed
s- P4 1 g SRl W ALk RALSOWST SRDHL m chlerhge, d andi dB&Abonate
ed organi c ayer was
[ogyded over anhydrous sodlun1sulfate and filtered, and
bhan he filtrate was concentrated under reduced
p@e Bu €. The resulting residue was subjected to
flas I|ca gel chromatography, and the fraction
obtained froman elution wth hexane: ethyl acetate =
[0 é% ﬂ was concentrated under reduced pressure, to
%aln the title conpound (133 ng, 0.303 mol, 37%

?:%cissf% SRR 35H‘9‘?32%’)P 5%%3?@&%@@%%%2 12 mmot)
was dissolved in methanol (4 ml), and 1 N hydrochloric acid (4
ml) was added at -5°C. Subsequently, a solutionof sodiumnitrite
(222 mg, 3.17 mmol) in water (2 ml) was added dropwise thereto,
and themixturewas stirred for 30 minutes at the same temperature.
The obtained reaction mixture was added dropwise to a solution
of O-ethyl potassiumdithiocarbonate (678 mg, 4.23 mmol) inwater
(4 ml) at 60°C, subsequently the reaction temperature was heated
to 80°C, and the mixture was stirred for 30 minutes. The reaction
mixture was cooled to room temperature, subsequently the ethyl
acetate and water were added, and the organic layer was collected
by separation. The obtained organic layer was washed with

saturated brine, subsequently dried over anhydrous sodium

sulfate and filtered, and then the filtrate was concentrated
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256 s), 6.59(1H, t, J=55.4Hz), 6.81-6.88(1H m,
7.07-7.17(1H, m, 7.54(1H, d, J=8.3Hz), 7.77(1H, dd,
J=8.3, 2.2Hz), 7.81(1H, br s), 8.00(1H, s), 8.55(1H
d, J=2.2Hz), 9.08(1H, s). M5 mz: 440(M +H). [0605]
Exan'ple 135:

5-[[[6-(Di fluoronethyl)pyridin-3-yl]sulfonyl](2,3,6-tr

fluo rophenyl)nethyl]-4-methyl pyridi ne-2-carboxam de

un%@f?f%h%adf PEGPORethyl oy A St PR O TS B Y
pr%&?&)@% |1:)H5§{W6{31eﬁ -l el dhRemdte]rBgRgM Q@véi@%ing

300 Mol ) ‘was di ssolved in ethyl "acetate
solvém@ it bano! et{rzy:maceta?tlé)/o:aqmoqa Nydr epeaipeensi getle
(3 m) and hexaanmoni um heptannlybdate tetrahydrate

coigdudd N5 O mg300 09RE )m&l £ 3addeds & heslelaw ol Hu]aﬂ;uaace
was stirred for 17 hours at room tenperat ure. ¥
1HzNM£@ﬁQﬁMﬁhte€Dﬁha t Renlsat’Uslved a Bu%ﬁ%bdlﬁn§4 2H, 4q,

S S L R e ) bt S ILTEL:
ddoﬂﬁg@' lfyﬁﬁznﬂt% fgd &At@ gogﬁggueous sodi um
en

thiosulfate an saturated brine,
[0 €§?fequently dri ed over anhydrous sodium sul fate, and
ered, and then the filtrate was concentrated
undeiy Ligsiicers pressure. The resulting residue was
subjected

5-[[[6- {(Difluoromethyl)pyridin-3-yilthio] (2,3,6-trifluoroph '

enyl)methyl] -4-methylpyridine-2-carboxamide

[0603]
F Ny N,
F =N
F =
L
F
[0604]

To a solution of $-[6-(difluoromethyl)pyridin-3-yl]
O-ethyl dithiocarbonate (206 mg, 0.826 mmol) in ethanol {(3ml),
1 N agueous sodium hydroxide (3 ml) was added, and the mixture
was stirred for 1 hour at 60°C. The reaction mixture was cooled
toroomtemperature, dichloromethane andwaterwere added thereto,
and the aqueous layer was separated. The obtainedaqueous layer
was acidified with 1 N hydrochloric acid, and was extracted with
dichloromethane. The obtained organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrate
was concentrated under reduced pressure.

To a solution of
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to flash silica gel chromatography, and the fraction
obt ai ned 257 froman elution wth dichl oronet hane:

met hanol = 100: 1 was concentrated under reduced
pressure to obtain the title compound (118 ng, 0.250
mol, 83& as a white solid. 1H NVR(400MHz, CDC13) 8:
2.20(3H, s), 5.56(1H, br s), 5.94(1H s), 6.68(1H, t,
J=54.9Hz), 6.84-6.91(1H m, 7.20-7.27(1H, m,

5- @J@{%ﬁ; (4, o= &8 gf%iu%ﬂ%@%&y"hg) \g%%}]-?%'l] 8"4 Ogé %ﬁgjpé%ridine -2
_C%%§§¥éﬁ¥[)fluoronEf%;%§§§%$gr%btggﬁ$§Lf%ﬁ%g??%%ﬁﬁﬁgx??ple

14 11 WO N- dlmethylformamlde (6 ml), methanesulfonyl chloride
rophenyl ) met hyl']- N- (1-hydr oxynet hyl ) - 4- net hyl pyri di ne-

(0 &af:@[ml b@(gam dend106G9ld thett ErilebBblakife [(0650R Fid,a3.60
solution o

mmcSt )| Webre( difibdormrentbycppyni dinmedSpéts i o temBedature,
i fluo rophenyl)nethyl]-4-nmethyl pyridi ne-2-carboxam de

and 9he) migtur® waslshnhwked fort hylane. gBErdol épﬁﬁﬁﬁ?h water
ether (2 m) , an aqueous solutionof formaldeh

and IreEn 33t0ratodsIBReONS aamAmNaguEbde T i8sdVaRe %%t@ethe
(9.5 1) were added_at_ room tenperature, and the

reaRtien dUinEIEe i ried TP ATIRBIC BIXGF Weet apRapated. The

e
subssl;lgc%?e d¥c’1e:!i ove n%;ﬂ:llrocgﬁg s%&iiglm gulfate and filtered,
and the filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in N,N-dimethylformamide (12
ml), and the thiol previously obtained and potassium carbonate
(199 mg, 1.44 mmol) were added thereto. The mixture was stirred
for 2 hours in a nitrogen atmosphere at room temperaturé . Ethyl
acetate and water were added to the feaction.mixture, and the
organic layer was collected by separation. The organic layer
was washed with saturated aqueocus ammonium chloride, and then
with saturatedbrine. The obtained organic layer was driedover
anhydrous sodium sulfate and filtered, and then the filtrate
was concentratedunder reduced pressure. The resulting residue
was subjected to flash silica gel chromatography, and the
fraction obtained from an elution with hexane: ethyl acetate
= 1: 1 was concentrated under reduced pressure, to obtain the
title compound (133 mg, 0.303 mmol, 37%) as a pale brown foamy

substance.

H-NMR (400MHz, CDCl,;) &: 2.31(3H, s), 5.55(1H, br s), 5.93(1H,

256



258 (5 mM) was added to the organic |ayer, and the
m xture was stirred for 1 hour. After the organic
| ayer was separated, the organic |ayer was washed
wi th saturated agueous sodi um hydrogencarbonate and
then with saturated brine, dried over anhydrous sodi um
sulfate, and filtered, and then the filtrate was
concentrated under reduced pressure. The resulting

s) J @sis@uapas, subjeciied |, tosfilasbagik, ca) gel. 07-7.17 (14, m),
chronatography, and the fraction obtai ned

7 .54 oreenel ,uti=enaHENhexan@:( 18t hgdt, ated at e 2= 2Hz)3 Wasl (1H, br
concentrated under reduced pressure. The resulting

s) r ei QUELFasS hashe?b WHEh da HirkedH3bl v&nP8 tHp- ﬁ?opano
X d then was collected by filtration, to
Msdﬁg%in f@@“ﬂ?ﬂre conpound (77.0 ng, 0. 154 nmol, 80%
és ﬁ white solid. 1H NVR(400MHz, CDC13) S. 2.21(3H
09513 05(1H, t, J=7.8Hz), 4.98-5.05(2H, m), 5.94(1H,

s), 6, 68(1H, {, J=54.9Hz), 6.84-6.92(1H ),
7. 2%&—% 7.79(1H, d, J=8.3Hz), 8.01(1H, s),
( 8389iﬂ£h1§on f?{?kg26 trifiuo

Rycm 17 34472,

%ga;ﬁ 1ﬂri@g@;%llézamé%1§3;§§§1n41§3ea@]ggﬁamaes5 1035

[o&fPB0; H 3.22;F, 18.94;N, 8.38;S, 6.39.Found: C
50.07; Ho 3.35;F, 19.03;N, 8.40;S, 6.50. M5 m z:
[0611] (Test Exanple 1) A screening system
# eIIs for identifying a material which inhibits
tion/ secretion of (3-anyloid protein The

i1y yof the conpound inhibiting(3-anyloid protein

acti

[0607]

~-[[[6-{Diflucromethyl)pyridin-3-yllthio] (2,3,6~-trifl
uorophenyl)methyl] -4-methylpyridine-2-carboxamide (132 mg,
0.300 mmol) was dissolved in ethyl acetate (3 ml), and methanol
(2 ml), 31% aqueous hydrogen peroxide (3 ml) and hexaammonium
heptamolybdate tetrahydrate (37.1 mg, 0.030 mmol) were added
thereto. Themixturewasstirredforl7hoursat roomtemperature.
Ethyl acetate, water and then saturated aqueous sodium
hydrogencarbonate were added to the reaction mixture, and the
organic layer was separated. The obtained organic layer was
washed with 10% aqueous sodium thiosulfate and then with
saturated brine, subsequently dried over anhydrous sodium
sulfate, and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was subjected

to flash silica gel chromatography, and the fraction obtained
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259 production was neasured on E35 cells prepared by

i ntroduci ng APP751 gene, a gene of a human wild type
(3-amyloid protein precursor protein, to human glioma
cells (H4 cells), by quantifying the anmount of
(3-amyloid protein (A(3) secreted to the culture
medi um by neans of a sandw ch type Enzyne-Li nked
Innunosorbent Assay (ELISA) nmethod. [0612] That is,

frdm af Hlit G 5%7%[1 c%ﬁ s Wedhe Pl S 485 Ci‘t‘)@”rfdwas
rOIT[}] aann | nCU or tg% V%C was mal nt al ne
corﬁsgéjhjrfapf C# &'Eh&'ia‘: I}e%O{?c%"H u]?r? B S P BT 1S 1 QhQ‘tl J.ttqcé:@oﬁpound

e's Me contai ning inactivated 10%
Jfaetn?gl PV mesuM s s the LWhire setiam After 24
hours fromthe inocul ation, a test compound di ssol ved
1K -NNRH 4DWBBzs oCDELon dwad . 2dd3H, Ehe 5 BVBABokat Bon f 94 (1H,
the test conpound was prepared concentratiqn (ijrg'{

5) 26068t Fest ol rte Hi7al S¢ ﬁcén?ié%ﬁoﬁ“) sUck O Hatt 7t

on ent 0 | tur m woulgd
Fg\@% 8 Epg}%ﬁ ﬁrlg%gh?lgr gnét’hgrﬂsld\hﬁbu%\g tr%ke%e(lH dd.
J= acu_J,tuZ"ez}%pergwgsam was, Fecomesed, o angl(imi ssywas added
to ‘a 96-well plate for ELISA onto whi ch a nonocl onal
Ms aitd bodye agaimst A(3, 25-1, was solid-phased. The
pl ate was incubated at 4C for 16 to 20 hours. The
[ogdgite was washed wi th phosphate buffer solution (pH
7.4), and then abiotinyl atednonocl onal anti body
agaimstmpA(3,13WA32- 40, was added thereto. The plate
was left to stand at 4Cfor 2 hours The pl ate was
is ' St B Hef ¥ ek SE ol bh {2 ahdo R
al kal i ne phos]phat ase conJ ugatted st rept aV| d| n ovas. added

the late was washed with phosphat e buffer soI uti on
ﬁﬂiﬁbo s, Blue Phos 260

[0609]
! [ HAOH
F A 2N
F =
o] |": .
F
[0610]

To a solution of

5-[[[6- (difluoromethyl)pyridin-3-yl]lsulfonyl] (2,3,6-trifluo
rophenyl)methyl] -4-methylpyridine-2-carboxamide (90.0 mg,

0.191 mmol) in ethylene glycol dimethyl ether (2 ml), an agueous
solutionof formaldehyde (37%, 43.0ul, 0.573mmol) and 1 Nagueous
sodium hydroxide (9.5 pl) were added at room temperature, and
the mixture was stirred for 1 hour. Ethyl acetate was added
tothe reactionmixture, and the mixture was washedwith saturated

agqueous ammoniumchloride. Subsequently, 1Nhydrochloric acid
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(Kirkegaard & Perry Laboratories, Inc.) was added.
After incubating the plate for an appropriate tine,
the reaction was termnated with an acid, and the
absorbance for each well was neasured. The anount of
A(3 contained in the culture supernatant was

determ ned froma calibration curve which was produced
separately, and the anmobunt was conpared with that of

(5 P11 20884 53 Lt BOLAN NG AANPRHAT e lggﬁr@mdsmred

concen |on a

t
e

1 W & BaELLSAY M8 £ TRHSE TR ﬁébﬁggodlﬁﬂh@@ﬁé ncarbonate
& erl%edafron1€he H@brldona gell cl one lines, %ﬁlch

andWiereagih radiced: anhiselectddt & aorsh ngntiwdvous sodium
standard method using A(325-35 and A(31-8 as

suldttiegennd Fespeetilyehyd tansh wiiecli i 1spacief waal ¢gncentrated
recogni ze their respective antigens. [0613] The

undet oteaiiced pnessturat.i oftheasedel einpnedsbgueheas subjected
following test. H4 cells were cultured on a 96-wel |

to flasd anlita gob dufdmatrazarhyemnd she GEAEtiPROhERINED
conmpound was added thereto, and the culturin

framan ﬁéﬁt@@@twmaemﬂ?ererm&u@%eta%e %uﬁﬂ’&s %@W‘?%‘Fﬁ@ted

cell s was det erm ned u5|n Al,amar g é§B'OSO h
undeie P alie SR BILER! ot R g SR fagtr 25 MEELRE Wit

G L S dgﬁaéﬁsva%%ﬂected
by EQTHESE . i PLE T Ul « 101 BBAEALAG 1P SPHBO UG s o1,

OoXI C concen ra Any co oun

h f e in the cytotoxic concentration
BO%O%VEE% v?hijdef s%%rk? y

was ac nomAedged as a conpound having an
1H-@IMRJ(\4iot3MHfzor croaihi bt i rg2ttHeHpr eductd A6 OfH ( 36 any+0i &Hz) ,
protein. 261 [0614]
4.98-5.05(2H, m), .94 (1H, s8), 6.68(1H, t, J=54.9Hz),
6.84-6.92(1H, m), 7.20-7.27(1H, m), 7.79{(1H, d, J=8.3Hz),
8.01(1H, s), 8.19(1H, 44, J=8.3, 2.2Hz}, 8.86(1H, t, J=6.9Hz) ,
8.92(1H, 4, J=2.2Hz), 2.40(1H, s}.
IR(ATR)cm™t: 3442, 3383, 1676, 1523, 1491, 1338, 1153, 1084,
1055, 1036, 1014.
mp: 181-183°C.
Anal. Calcd for Cu1H1¢FsNa20,8: C, 50.30;H, 3.22;F, 18.94;N, 8.38;5,
6.39.Found: C, 50.07;H, 3.35;F, 19.03;N, 8.40;S8, 6.50.
MS m/z: 502 (M'+H) .
[0611]
(Test Example 1) A screening system using cells for
identifying a material which inhibits production/secretion of
B-amyloid protein

The activity of the compound inhibiting B-amyloid protein
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The results for assessing the conpound (1) of the
present invention according to the above assay nethod
are shown in Table 1. The scores indicate ++++ for
the case where EC50 was 5 nM or less; +++ for the
case where EC50 was 5 to 50 nM ++ for the case where
EC50 was 50 to 500 nM and + for the case where EC50
was 500 nMto 5 M [0615] A control conmpound known to

pr%ﬁ@ﬁ%ﬁ %i%%%L%ié%H?gﬁYgﬂhﬁggtégﬂlst§¥é§§¥é§t5§”iﬁgr0ducing
APP(§§5[¥)1 getd), & Reionk 3 TRk AU epe B-GmyAldiR Bdelin

- N0~ 3= L 4, rat - i n-
D e e doaer Lo T e
qualBaligRl ngOeUREASund be P-shyedidnpibeepresafil secreted to

specification. [0616] [Table 1] Inhibitory Test
theExanpheeNaedAchi it ebne oPradumidwicloftyife (BECSme-dinked
++++ 5 ++ 9 ++++ 13 ++++ 14 ++ 15 ++++ 16 ++++
ImnliAocebrbent8 Assayl AEEISA) method.
[0612]

That is, E35 cells inoculated on a 96-well plate were
cultured in an incubator at 37°C which was maintained at
equilibrium with 5% carbon dioxide, using Dulbecco's Modified
Eagle's Medium containing inactivated 10% fetal bovine serum
as the culture medium. After 24 hours from the inoculation,
a test compound dissolved in a DMSO solution was added. The
DMSO solution of the test compoundwas preparedat a concentration
of 2000 times of the final concentration, such that the DMSO
concentration in the culture medium would be 0.05%. After
culturing for another 24 hours, the culture supernatant was
recovered, and this was added to a 96-well plate for ELISA onto
which a monoclonal antibody againlst AP, 25-1, was solid-phased.
The plate was incubated at 4°C for 16 to 20 hours. The plate
was washed with phosphate buffer solution (pH 7.4), and then
abiotinylatedmonoclonal antibodyagainst A, MA32-40, was added
thereto. The plate was left to stand at 4°C for 2 hours. The
plate was washed again with phosphate buffer solution, and then
alkaline phosphatase-conjugated streptavidin was added to

conjugate streptavidin to biotin. Subsequently, the plate was

washed with phosphate buffer solutiom. To this, Blue Phos
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21 +++ 22 + 24 +++ 28A + 28B + 262 30 ++++ 32 +++
36A ++ 36B + 38 +++ 39 ++++ 43 +++ 47 +++ 55 ++
59 +++ 63 ++++ 67 ++++ 71 +++ 73 ++++ 74 ++++ 75

++++ 76 + 77 + 78 +++ 79 ++ 83 ++++ 84 ++++ 85
++++

(Kirkegaard & Perry Laboratories, Inc.) was added. After
incubating the plate for an appropriate time, the reaction was
terminated with an acid, and the absorbance for each well was
measured. The amount of AP contained in the culture supernatant
was determined from a calibration curve which was produced
separately, and the amount was compared with that of control
cells to which the compound was not added. Thus, the
concentration at which 50% of the AP production is inhibited
(EC50 value) was calculated. In addition, the 25-1 antibody
and MA32-40 antibody used in ELISA were mouse monoclonal
antibodies derived from the hybridoma cell clone lines, which
were each produced and selected according to a standard method
using AP25-35 and AB1-8 as antigens, respectively, and which
specifically recognize their respective antigens.

[0613]

The cytotoxic concentration was determined by the
following test. H4 cells were culturedona 96-well plateuntil
the cells became semi-confluent, the test compound was added
thereto, and the culturingwas further continued. After 72 hours,
the number of living cells was determined by using Alamar Blue
(Biosource, Inc.) todevelop color, and determining the colorant
concentration. The concentration at which the number of living
cells reached not more than 80% of the control cells which did
not contain the compound, was calledthe cytotoxicconcentration.
Anycompoundshowingfadifferencelethecytotoxicconcentration
for ECsy, was acknowledged as a compound having an activity for

inhibiting the production of (-amyloid protein.
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94 ++++ 101 ++++ 105 ++++ 106 ++++ 117 ++++ 118
++++ 120 ++++ 123 ++++ 124 +++ Reference +++
conmpound LY [0617] (Test Exanple 2) Assessnent of
R-anyl oid protein production inhibitory action and
I mmunosuppressing action in vivo (Experinental
nmet hod) 263 As an exanple of the conmpound (1) , the
compounds descri bed in Exanple 22, Exanple 85,
[0%$ Ie 101, Exanple 106 or Exanple 118
pectively, conpound represented by the above

'fom}% rebtath £of LidleedibicBlne(dadloia (35 oMl ghesent

Wil | fereinaft respectively to conpound

intdrntdon %ﬂ: c%)rdl&é 8) trneladdve Us Rethod ¥rd BBowANR Ohble

conmpoun suspended in a 0.5% aqueous sol ution

1. OfrHER N 6Rl |1&'ﬂd‘i$:%_teamd+t+h§o&uﬁﬁ@n&h@@ wASreOE@ld Wwas 5 nM
adm nistered in a single dose to nmale SD rats (about 5

or iReks; alud) forFeretfessalheang Brgptwesd sgroup) @M 0.48%for the
aqueous solution of nethylcellul ose was adm ni stered
ca®d oiteer AR whis Bouts B0 aui rrst rafoonthe heade athengsCoo
exci sed, and the cerebrum was collected. The cerebrum
wasasohomdgeni Ze@Mwi th a 42% aqueous
[0615]
A control compound known to have anactivity for inhibiting
the secretion of P-amyloid protein, LY
({N) - ({S) -2-hydroxy-3-methyl-butyryl) -1- (L-alaninyl) - (S) -1-
amino-3-methyl-4,5,6,7-tetrahydro-2H-3-benzoazepin-2-one),

was synthesized by the methods described in the Patent Documents

3 to 5 cited in the present specification.

[0616]
[Table 1]
Inhibitory
Test Example No. Activity for
Production of
A ( (ECso)
4 ++++
5 ++
9 ++4++
13 ++++
14 ++
15 +++4+
i6 ] ++4++
17 +4+++
13 ++
19 +
21 +++
22 +
24 +++
28A +
28B +
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sol ution of for
100, 000xg for
was neutralized

concentration in these sanples were neasured

60 m nut es.

m c acid,

wth 1 MTris,

and was centrifuged at
The resul ti ng supernat ant

and the AP
usi ng

t he sandw ch type ELI SA nethod as described in Test

Exanpl e

tro
LLE 4

1.
|

faYaanl

Fur t her nor e,

und | \/

the conpound (1-1) to (1-5)

~
\SAC AN

subj ééted_to

WNQ Ay
wavapav] =1 VA S \vAMNe )

+

qtnpafhﬁlngiral

hly adm nistered to

ys, and the rats were
and serol ogi cal

h
exanidfdtions, s

D _as tothssess t

effecié®mf the

conpound+ ( Resul

e | mmunosuppr essi ng
s) Wth regard to the

conpogred (1-1),

(1-2),+44-3), (

1-4)

and (1-5) ,

suffigeent diff

Erencesywelr e 1 ecq

pgni zed bet ween t he

dose gzhibiting

a statistically

significant decrease

I thg, Tntracefebral appunt of [AR, and the dose
cxh|b55|ng an Munos ressing effect. On the other
hant,_for—the—cpntrol—264—conpofind LY, no sufficient
diffe?gnce was ecogniitﬁ betweg¢n the efficacious

| __dose 8Ad the dose exhiBitingteXicity. 265 CLAIMS 1.
A confdund reprlesented ™y genergl formula (1): Z R3 /
Y A, \ NX]| Al (13ttherein|Art represents a

subst FBut ed phe

ppresent s a phenyl

group7whi ch nay

be substi+ ut ed,

75 ++++
76 +
77 +
78 + b+
79 ++
83 +4+++
84 ++++
85 ++++
94 ++++
101 ++++
105 ++++
106 ++++
117 ++++
118 ++++
120 44+
123 ++++
124 +++
Reference +++

compound LY

[0617]

(Test Example 2) Assessment of f-amyloid protein

production inhibitory action and immunosuppressing action in
vivo

(Experimental method)
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or a heterocyclic group which may be substituted; X
represents -5-, -SO or -S02-; Y represents a
hydrogen, atom -NR R2 (wherein RL represents a
hydrogen atom a | ower al kyl group, or a hydroxy
group; and R2 represents a hydrogen atom a | ower

al kyl group which nay be substituted, a | ower

al kanoyl group, an al koxycarbonyl group which may be

SUbEI% %lut g%mlﬁel gy, ALk é{ul\;\_ﬁ ﬁﬁp VRE RBGRE described

sub an amno gro may be substltuted
in % Féhgﬂo EROHP1 e aafphﬁ&)é'm pd 0¥ WL P BY 108 or Example

ituted, or an aromatic heterocycllc group which

11%%&:%&%151 UtRfipRindRkpR@ BAt 0 get hRe wbbliet Bérmula
nitrogen atomto which they are bound, forma

(1sat ur@t-ed ,hetespeyclic) grroup-whi, thl'lld‘,mwjﬂd be hereinafter
substltuted) , or -ORl'" (wherein Rl' represents a

re frycireant) efe spptamvedry ad awepoankly |(1gaoup (Whi2eh fay3be (1-4)
substituted); Z represents an oxygen atomor a sul fur

or dtlerm) )andrRShee:gm“ssmﬂt sanpopdro§En wRenFuIPeARd il RyP.5%
group, or a halogen atom or a salt thereof, or a

aquasiuat e bit tde %%ﬁ@@undl@?lhh@sqaea% ghe %usrr%smn was
conmpound, the salt thereof, or the solvate of th

ora:l&mp@lﬂwm@rtqn?& i P BERSHAI HYSE 0ER MAIR FP FAGFoi(About 5

wedkte; GLAN: { Fod %b%é%r W fon: %lipt%oélé’npc?und 5% fpgueous

solstgclljio%h%%%tﬁg cel %lsoosleﬁ_%}as f#%s%%%ﬁ%q_on%r tR%ter 3

alm erel

hOprSe8¥l . MBYe a?tH‘p\ﬁcti %ecf' an Q:he cerebrum
SR 0 e

npoun ‘here or t o vat'e o

was QE@L%B@edOf +he ﬁébﬁﬁ@@ég'wnéggeﬁ zaém’thm%rz%' Aqueous
t he phenyl group which nmay be substituted is a phenyl

soMdiOlbh & 4orRlibyhRhaNYAngr@ centrifuged at 100,000xg for
60 minutes. The resulting supernatant was neutralized with 1
M Tris, and the AP concentration in these samples were measured
using the sandwich type ELISAmethod as described in Test Example
1. Furthermore, the compound (1-1) to (1-5) or control compound
LY was orally administered tomale SD rats repeatedly for 7 days,
and the rats were subjected tohistopathological and serological
examinations, so as to assess the immunosuppressing effect of
the compound.

(Results)

With regard to the compound (1-1), (1-2), (1-3), (1-4)
and (1-5), sufficient differences were recognized between the
dose exhibiting a statistically significant decrease in the

intracerebral amount of AP, and the dose exhibiting an

immunosuppressing effect. On the other hand, for the control
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a 4-chl orophenyl group, a 4-fluorophenyl group, a

4- met hoxyphenyl group, a 4-(trifl uoronethoxy) phenyl
group, a 4-trif luoronethyl phenyl group, a4 -chloro-3
- met hyl phenyl group, a 4-fluoro-3-nethyl phenyl group,
a 3,4-difluorophenyl group, or a 3,5-difluorophenyl
group. 5. The conpound, the salt thereof, or the

sol vate of the conpound or the salt according to

conf\’:éwcﬂirgﬂ ]LYor é st @5 s ﬁ'i:zd'lgf@r@ﬁt:@r98¥C£é80?ﬂi288 between

stituted compound he sal

thd Iﬁ’ﬁ‘%facﬂfué %sﬁéﬂé&ﬁi a1 ddige OO n@rcdhec et
according to claimb5, wherein the heterocyclic group
whi ch may be substituted is a 5-
(trifluoromethyl)pyridin-2-yl group, a
6-(trifluoronethyl)pyridin-3-yl group, or a
benzof uran-6-yl group. 7. The conpound, the salt
thereof, or the solvate of the conpound or the salt
according to any one of clains 1 to 6, wherein Y is
-NR R 2 (wherein Rl represents a hydrogen atom a
| ower al kyl group, or a hydroxy group; and R2
represents a hydrogen atom 267 a | ower al kyl group
whi ch may be substituted, a | ower al kanoyl group, an
al koxycar bonyl group which may be substituted, a | ower
al koxy group which may be substituted, an am no group
whi ch may be substituted, a phosphono group, a phenyl
group which may be substituted, or an aromatic
heterocyclic group which my be substituted; or Rl
and R2 may, together with the nitrogen atom to which
they are bound, forma 4- to 7-nmenbered saturated
het erocyclic group which may be further substituted.
B. The conpound, the salt thereof, or the solvate of
the conpound or the salt according to claim?7,
wherein Rl is a hydrogen atom 9. The conpound, the
salt thereof, or the solvate of the conmpound

265



or the salt according to claim7, wherein R is a
nmet hyl group. 10. The conpound, the salt thereof, or
the solvate of the conpound or the salt according to
any one of clainms 7 to 9, wherein R2 is a hydrogen
atom a nethyl group, an ethyl group, a tert-butyl
group, a cyclopropyl group, a carboxynethyl group, a
2- car boxyet hyl group, a 2-(ethoxycarbonyl)ethyl group,
CLé?w§ydroxynethyl group, a 2-hydroxyethyl group, a
droxycycl ohexyl group, a
é%F &%&é 10 mfla (1) :
’ ace%é%)@ a R %%%Iay&) h Itnr?ir%plr c;l%ﬁ gr ou(p,) a
met hyl sul fi ylpropyl group, a net hyl sul f onyl pr opyl

charbonylaninoethyl group, a
3 onyl am noet hyl group, a
ycar bonyl am noet hyl group, a 2-chl oroet hyl
X ydr oxyacet oxynet hyl group, a
t hyl am nonet hyl group, a carboxynet hoxynet hyl
grbup an et hoxycarbonyl net hoxynet hyl group, a
ge captonet hyl grolip, a 2-hydroxyet hoxynet hyl group,
(pyridin 3-yl net hoxy) met hyl 268 group, an acetyl
group, or a nethoxy group. 11. The conpound, the salt
whatmiediy: gepresesdlsy & eubsifatedo psind AR sal t
according to aﬁ¥ one of clainms 7 tqg 9, wherein

a hypeﬁ‘zogéﬁrgﬁ@ saaﬂmyl Q}]&H’P vgjr}cé} HS‘?‘IY FeOEBIE)saﬂ:uted,
hyd t d th
or 3 ettt o gt o T S 12 e

und the sal t_ t her r e solvate of the
Rrgg FHe® sdi 1 ac orcﬁ’IO 6dlalm7 wherein R1

and YRZreéJ%ounafggaet}gﬁ% it b;\ec )‘%ﬁfﬁz at@t@éfé’lﬂhﬁlth

t hey ar ted heteroc Ic group, and

| [ ther a
reﬂﬁ%&st s e%t .%Ie_?l_]hgﬁkﬁﬁl £ 1850HM By Re-dul a hydroxy

conpound, the salt thereof or
grdil}s; Seﬁid’@{per@ﬁrégénts a hydrogen atom, a lower alkyl group

which may be substituted, a lower alkanoyl group, an
alkoxycarbonyl group which may be substituted, a lower alkoxy
group which may be substituted, an amino group which may be
substituted, a phosphono group, a phenyl group which may be
substituted, or an aromatic heterocyclic group which may be
substituted; or R' and R?, together with the nitrogen atom to
which they are bound, form a saturated heterocyclic group which
may be substituted), or —ORi' (wherein R*' represents a hydrogen
atom, or a lower alkyl group which may be substituted);

Z repres.ents an oxygen atom or a sulfur atom; and

R’ represents a hydrogen atom, a lower alkyl group, or
a halogen atom;

or a salt thereof, or a solvate of the compound or the
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conpound or the salt according to claim12, wherein

the 4- to 7-nmenbered saturated heterocyclic group

whi ch naybe substituted is a 4-hydroxypiperidin-I|-yl

group, a3- oxopi perazin-1-yl group, or a norpholin-4-yl

group. 14. The conpound, the salt thereof, or the

sol vate of the conpound or the salt according to any

one of clainms 1 to 6, wherein Y is -OR' (wherein R
sa%ﬁpresents a hydrogen atom or a |ower alkyl group

ich may be substituted). 15. The conpound, the salt

t here h t e
2 OB gt PRSP E oy AU O ool pounc

or tltﬁ’ée They corpovngs nd Neo s@ld it her epher&int A, sid vat e of

~ conpound or the salt according to any one of
2, €18 fBudrdohdidyl YRSELI o Za i 3, 6 oxygETuGEGFhedy¥l Fheup.

compound, the salt thereof, or the solvate of the 269
3. Camaossib&ind hehealdl taciter b hg otra Iengo bnet ebfdl ke oempound
to 16, wherein R3 is a nethyl group. 18. The
or A0 euNd, atherdahty therbofn oron Re wbevatis &f: tisea phenyl
compound or the salt according to claim1, wherein Arl
grigp avh ol -rhf | e rspheifutedup; Are is a
4-f|uoropheqél group; Xis -SO; Yis_a dinetﬁylanino
4. giiezomeundntBrygeit BreoRgohnaride Felya ke OhyiligFauRound
19.
or ﬁhﬁ(N sa bt BOArSHEEhERI YT 35 | RFTHHR 70 BRFRY hyd i 1t ch
-N, N 4-trinmethyl pyridine-2-carboxamn
may s ec,gp’st&rtugeg 65\/%%11%1:}1/ I%foc% 3u amg%%y%ghg—ﬁgﬁl. group,
0., The co nd, the a%t h ol yent of
o el Qe <ait SeeeraRhen?l GFgRr Y
4—1%(@1?15(%'{%1’10&11111 Sgraoup, a 4- (trifluoromethoxy)phenyl group, a
4-trifluoromethylphenyl group, a4-chloro-3-methylphenyl group,
a 4-fluoro-3-methylphenyl group, a 3,4-diflucrophenyl group,
or a 3,5-difluorophenyl group.
5. The compound, the salt thereof, or the solvate of the compound
or the salt accordingtoclaiml or 2, whereinAr; isaheterocyclic
group which may be substituted.
6. The compound, the salt thereof, ox the solvate of the compound
or the salt according to claim 5, wherein the heterocyclic group
which may be substituted is a 5- (trifluoromethyl)pyridin-2-yi
group, a 6-(trifluoromethyl)pyridin-3-yl group, or a
benzofuran-6-yl group.
7. The compound, the salt thereof, or the solvateof the compound
or the salt according to any one of claims 1 to &, wherein Y

is -NR'R? (wherein R! represents a hydrogen atom, a lower alkyl

group, or a hydroxy group; and R® represents a hydrogen atom,
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2,5-di fluorophenyl group or a 2,3,6-trifluorophenyl
group; Are is a phenyl group, a 4-fluorophenyl group,
or a 6 (trifluoromethyl)pyridin-3-yl group; Xis

-52-; Y is a (hydroxynethyl)am no group or an am no
group; Z is an oxygen atom R3 is a nethyl group. 21.
The conpound, the salt thereof, or the solvent of the
compound or the salt according to claim20, wherein

a 12w?ru%}]g\6%g%r5ciudp E{W%lﬁ%?loﬁg§ryé %{8 ;%ﬁre%.,i 8 Power alkanocyl
gro%y dr Xy e Pﬂga)rb%'ﬂefl %1915’ RhifH rﬁ‘aﬁﬁem‘lﬁi% adlWlver

IS a ne

al)ﬁ)ly( I\F?;réuB' \«frﬂﬂﬂ{ %tﬂzeﬂ¥ | - fdutropBanyhi sl lfrany WRethynay
be (s@ibgi%g%&&etgmﬁoébm&wr@w dia NehéneRrdraxaivtid chamay be

salt thereof, or a solvent of the compound or the
sub iftut2d) % aﬁ%x&ﬁ@ﬂwmeﬂdﬁmc&ﬂﬂtld hereo whorch heay be
sol vent of the conmpound or the salt according to
subdtaitat2®; wherRbiandRF nsy a tayed g Miﬁ:[hut;hepihéhy@gen atom
group; Are is a 4-fluorophenyl group; X is -S02-;

to iviak ftym}omthqur)d.arﬁqmm g’# dup;tz W@W%%ﬁtd%%ed

and R3 is a nethyl group.

het@zr]:{qqymlmm@mnml)céu|madh>hq (D1rLhey (§ylsiokoptfethyl ) ne
t
I\%](lﬁ CRYRPIRGNEIR L Ut RBERGE ppt th e VR LE B FIf cRmPYnd

- 8 S i o
. Ferﬁ%()fqﬂgg t'e]iltla] SR %%ﬂgergé’oézhgrg%lt or opEg&h compound
B2
o RO SR o Skt e
10 F311kS cBmfBLRY, 9H@URBalt thereof, or the solvate of the

compound or the salt according to any one of claims 7 to 9, wherein
Rzisahydrogenatom,anwthylgroup,anethylgroup,atert—butyl
group, a cyclopropyl group, a carboxymethyl group, a
2-carboxyethyl group, a 2-(ethoxycarbonyl)ethyl group, a
hydroxymethyl group, a 2-hydroxyethyl group, a

4 -hydroxycyclohexyl group, a 2-hydroxy-1l-hydroxymethylethyl
group, an acetoxymethyl group, a methylthiopropyl group, a
methylsulfinylpropyl group, a methylsulfonylpropyl group, a
methylcarbonylamiﬁoethyl group, a methoxycarbonylaminoethyl
group, a tert-butoxycarbonylaminoethyl group, a 2-chloroethyl
group, a hydroxyacetoxymethyl group, a dimethylaminomethyl
group, a carboxymethoxymethyl group, an
ethoxycarbonylmethoxymethyl group, a mercaptomethyl group, a

2-hydroxyethoxymethyl group, a (pyridin-3-ylmethoxy)methyl
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26.

N-(1- hydroxymet hyl ) - 4- net hyl - 5- [ (phenyl sul fonyl ) (2, 3, 6
-trif luorophenyl)nmethyl]pyridine-2-carboxanm de, a
salt thereof, or a solvate of the conpound or the
salt. 27. The conmpound, the salt thereof, or the

sol vent of the conpound or the salt according to
claim?20, wherein Arl is a 2,3,6-trifluorophenyl

roup; Are.is a__6-(trjf i di n-3-
9r°Z pu%? %F?Eny%ﬁgng'ég %uﬂ%g§§%2¥9%§¥ﬁblggning gr oup;
t . :
1. S0 MR, oA B, g praune o
com%c?%l?%lo]rszl?? salt according toany one of claims 7 to 9, wherein

onyl](2,3,6-trifludrophenyl)methyl]pyridine
R? i@ £hyifloddt0aBle a ansall (dengsf ,awretthybl gredep ofa
the conpound or the salt. 29. A nedicanent conprising
hydib2yeesRpUNgrotipe sabthihecrpéthydrgtbepsohvate of the
compound or the salt according to any one of clains 1
dimédhyBambscaathgl i geoupgr edi 2nhetBOxy TgEowpdi canment
according to claim?29, which is aprophylactic or
12. t Hereapemipauraberithd oraldi sesesrtawwedlty sphetmliof the
production and/or secretion of iS:a | oi d protein. 5
compaundher nelde cadbht 2@eRBAHNHGLP oF %mgyaovh%%%%i% e R
di sease caused by abnpormal producti on, and/.or
forgediede i o it BRI B FOPPBIEHR L8 %ﬂi%ﬂi%‘?ﬁf gre bound,
di sease_ or Down syndrone. 32. har maceut i cal :
@ SACOHTIEa PEHOEORYEL AP iR GORPBANEe tHie dhfipterocyclic

th f | .
grolictieg W ¥6LaR) OHECBHCFAR R 1 Lo 28, and &

13. phﬂ%&n&ﬁé&?&} ytk?écﬂf@b&}?eré@f,r ic?f ‘the golvate of the
compound or the salt according to claim 12, wherein the 4- to
7-membered saturated heteroeyclic group whichmaybe substituted
is a 4-hydroxypiperidin-1-y1group, a 3-oxopiperazin-1-ylgroup,
or a morpholin-4-yl group.

14. The compound, the salt thereof, or the solvate of the
compoundorthesaltaccordingtoanyoneofclaims1to6,mmerein
v is -OR!' (wherein R'' represents a hydrogen atom, or a lower
alkyl group which may be substituted}.

15. The compound, the salt thereof, or the solvate of the
compound or the salt according to claim 14, wherein_Rl' is a
methyl group.

16. The compound, the salt thereof, or the solvate of the
compound or the salt according to any one of claims 1 to 15,
wherein Z is an oxygen atom.

17. The compound, the salt thereof, or the solvate of the
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33. Use of the conmpound, the salt thereof, or the

sol vate of the conpound or the salt according to any
one of claims 1 to 28, for manufacture of a

medi canment. 34. The use according to claim 33, wherein
the nedicanent is a prophylactic or therapeutic agent
for di seases caused by abnornmal production and/ or
secretion of (3-anyloid protein. 35. The use

co@ﬁﬁﬁﬂ i#FJHH% %Eﬁk”h%ébaﬁggbekﬁ 5@?0%£%$85299§£ﬁ§d% Y 16,

production an secre anyl o

ot el .S el ! i sease or Down syndrone. 36.

wh Ehg}ﬁgdlﬁo?Abgga??ﬁgrgy eases caused by abnor nmal

18 Pr eddcthaRoudRd/ ehesaan et ikt rebiE3- 2y koled spobeienof the
conprising admnistering an effective anmount of the

conffiRRng: e fald ddweieding Afo tdiai /2, selemsdin drit He a
conmpound or the salt according to any one of clains 1

2, 3-01i28.uckbpHEig, Imejraesh ;aeeor ik rg 4t-d labaiophddy Iwgerepn X is
the di sease caused by abnormal production and/or
-ssecnetison alméshaiyhond groupi nZ is Al dygigesy ‘agom; and R®
di sease or Down syndrone. 273
is a methyl group.
19.
5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfinyl]lmethyl] -N,
N, 4-trimethylpyridine-2-carboxamide, a salt thereof, or a
solvate of the compound or the salt.
20. The compound, the salt thereof, or the solvent of the
compound or the salt adcording to claim 1, wherein Ar; is a
2,5-difluorophenyl group or a 2,3, 6-trifluorophenyl group; Ar:
is a phenyl group, a 4-fluorophenyl group, or a
éw(trifluoromethyl)pyridin—3—yl group; X 1is -S0;-; Y is a
(hydroxymethyl)amino group or an amino group; Z is an oxygen
atom; R® is a methyl group.
21. The compound, the salt thereof, or the solvent of the
compound or the salt according to claim 20, wherein AT is a
2,5-difluorophenyl group; Ar; is a 4-fluorophenyl group; X is
-80,-; Y is a (hydroxymethyl)amino group; Z is an oxygen atom;
and R’ is a methyl group.
22.
5-[(2,5-Difluorophenyl) [ {4-fluorophenyl)sulfonyljmethyl] -N-
(1-hydroxymethyl) -4-methylpyridine-2-carboxamide, a salt

thereof, or a solvent of the compound or the salt.
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23. The compound, the salt thereof, or the solvent of the
compound or the salt according to claim 20, wherein Ar, is a
2,3,6-trifluorophenyl group; Ar; is a 4-fluorophenyl group; X
is -80,-; Y is a (hydroxymethyl)amino group; Z is an oxygen atom;
and R?® is a methyl group. |

- 24,
5—[[(4~Fluorophenyl)sulfonyl}(2,3,6—trifluorophenyl)methyl]
—N—(l—hydroxymethyl)—4—methylpyridine—z-carboxamide, a salt
thereof, or a solvent of the compound or the salt.

25. The compound, the salt thereof, or the solvent of the
compound or the salt according to claim 20, wherein Ar, is a
2,3, 6-trifluorophenyl group; Ar; is a phenyl group; X is -80z-;
Y is a (hydroxymethyl)amino group; Z is an oxygen atom; and R*
is a methyl group.

26.
N—(l-hydroxymethyl)—4-methyl—5—[(phenylsulfonyl)(2,3,6—trif
luorophenyl)methyl] pyridine-2-carboxamide, a salt thereof, or
a solvate of the compound or the salt.

27. The compound, the salt thereof, or the solvent of the
compound or the salt according to claim 20, wherein Ar, is a
2,3,6-trifluorophenyl group;.Arg is a

6- (trifluoromethyl)pyridin-3-yl group; X is -S50.-; Y is a
(hydroxymethyl)amino group; Z is an oxygen atom; and R® is a
methyl group.

28.
N—(1—hydroxymethyl)—4—methy1—5-[[t6-(trifluoromethyl)pyridi

n-3-yl]sulfonyl](2,3,6-trifluorophenyl)methyl]pyridine—z-ca
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rboxamide, a salt thereof, or é golvate of the compound or the
salt.

29. A medicament comprising the compound, the salt thereof,
or the solvatée of the compound or the salt according to any one
of claims 1 to 28, as an active ingredient.

30. Themedicament accordingtoclaim29, whichisaprophylactic
or therapeutic agent for diseases caused by abnormal production
and/or secretion of PB-amyloid protein.

31. The medicament according to claim 30, wherein the disease
caused by abnormal production and/or secretion of P-amyloid
protein is Alzheimer's disease or Down syndrome.

32. A pharmaceutical composition comprising the compound, the
salt thereof, or the solvate of the compound or the salt according
to any one of claims 1 to 28, and a pharmaceutically‘acceptable
carrier. |

33. TUse of the compound, the salt thereof, or the solvate of
the Compound or the salt according to any one of claims 1 to
28, for manufacture of a medicament.

34. The use according to claim 33, wherein the medicament is
a prophylactic or therapeutic agent for diseases caused by
abnormal production and/or secretion of P-amyloid protein.
35. The use according to claim 34, wherein the disease caused
by abnormal production and/or secretion of B-amyloid protein
ig Alzheimer's disease or Down syndrome.

36. Amethod for treatingdiseases causedbyabnormal production
and/or secretion of p-amyloidprotein, comprisingadministering

an effective amount of the compound, the salt thereof, or the
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solvate of the compound or the galt according to any one of claims

1 to 28.

37. Themethodaccordingtoclaim36, wherein the disease caused
by abnormal production and/or secretion of p-amyloid protein

is Alzheimer's disease or Down syndrome.
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