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Technical Field [0001] The present invention relates
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 zheinmer's disease, Down
syndrone and ot her diseases associated with anyloid
deposi tion. Background Art [0002] Al zheiner's disease
IS a neurodegenerative OESEREETWIN ch is

pat hol ogi cal |y characterized by fornmation of senile

pl aqgues and FYBRABHIMETHYBRFYLT Y IRERIVAGEEEner with
neur onal degeneration and dropout. Al zheiner's disease
causes synptons of denentia in which nenory,

ecogni ti an,_ .thi nking, judgment and the |ike are
%?8§$%§§%3§f§' ost, thus finally leading to death. To
thgopresent, no nethod which is effective for

prevention and treatnent of this disease has been
known.THe pROS8&ht Anprat-don ilatiagta snapoel ragimpcund having
constituting senile plaques deposited in the brainis
¢8- afir el dhriohdbat tagyPopducinmissicretAes) of anpwamyloid
consi sts of_ 39 to043 am ho acids 3-Anyloid. protein
RESE R4 o & EYCTIRFRHLS ?qt@ﬁ%uaﬂ% 4 R <8868 Lausea

Zhel gL | 1 BAL cupenbidorotlsn, £

o T T e P S e H I R sl tor

Qﬁé%ﬁf@,t halenaDadt Vs 6@Bshskl Nl syrdrdne 4RdBHRY diseases
acids, and in particular, the O-amyloid protein

associated with amyloid deposition.

Background Art
[0002]

Alzheimer's disease is a neurodegenerative disease which
is pathologically characterized by formation of senile plaques
and neurofibr‘illary tangles, together with neuronal
degenerationanddropout. 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 B-amyloid protein (amyloid
Bprotein, AP), which consists of 39 to 43 amino acids. f-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 is produced by processing of
an anyloid precursor protein (APP), which is a
transnmenbrane protein. Anong the patients suffering

d 1:oradeanibn aba i reth @oreneat dijseaShe pidwrleidr proasias which
where nutation is recogni zed in the APP gene.
Pursetgeredef ron desl lendwnat batviaptide mebksyt eemsisddingdor
with this, K nutated APP gene, the_anount
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prevention or ~ treatnment of Al'zheiner's disease.

d1000E] cWtbhoxbghrd (Mod-tmtenacessuhent t he. clréanagghothe
APP to (3-anyloid protein, an aspartic protease such
fraBACEd(PBott i LARRIGEAPUAGY eREgFeeq Noh -t oedy. the

Docynent _3) or Aspl. (Non- Pat ent gocums{]t ,4%,1 idrsT
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term nal cl eavage of thef3-anyloid protein.
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anwhile, with regard to the y-secretase which is

res poﬂséﬂﬁo{&brbﬁgiﬁ:‘i@%ﬂd@ed B 83VRe8eihl dSan amyloid
strongly suggested that Presenilin constitutes 2 a
aEcursber pobt € NontZdzR))entwhDedudeng Bransidrdrsdrapriotenn.
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t%reerepg LE-,icdais%sc%ggggntggﬁatj[o%ogg] recognized 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
p-amyloid protein is increased. From these, it is conceived
that a medicament inhibiting the production/secretion of
f-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 (pf-site
APP cleaving enzyme) (Non-Patent Document 3) or Aspl (Non-Patent
Document 4) is reported as the B-secretase associated with the
N-terminal cleavage of the B-amyloid protein. Meanwhile, with

regard to the y-secretase which 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 conmpounds having an activity for inhibiting
the production of (3-anyloid protein. Patent

Docunents 6, 7 and 8 al so disclose diaryl sul fone

& PIeUtIts-adT ¢Ron + Pt 3t Dyeweaties as e Thiatedtd béen a report
Pat ent Docunents 9 and 10 al so di scl ose conmpounds
pnhtie tindyihiveysr ofutheon bfsqEeimplesi or m@@&tasa
Meanwhi | e, Patent Docunment 11 discl oses
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?ggg ation of amyloid proteins. [Patent Docunent 1]
ational Publication No. WO 00/50391 [ Patent

Docunesy; 3] ekNber Nt donale BUBLISSLLON Noa VRt BILIRETT 1,

[ Pat ent Docunent 3] International Publication No.
OR1 & 45% 4 BalEnhabics nrtledbnl rdrel rayudadds Riel pn@ducm.on
No. WO 02/40508 [Patent Docunent 5] Internationa
PHIB-RuALOoH PNOteND. (Y UTERL St pRatakio Bhgohesr agjompound
lnternatlonal Publ i cati on No. WO 02/98143v%;Pﬁ%ent
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|on
Documents 3, 4 and 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 com?ounds inhibiting the production of B—amyioid
protein. Meanwhile, Patent Document 11 discleses a
thionaphthalene derivative wﬁich 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] Internaticnal Publication No. WO
02/40451

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

[Patent Document 5] Internationmal 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 Docunent 3] Sci ence, Vol. 286, p. 735
(1999) [ Non-Patent Docunent 4] Mol ecular and Cellul ar
Neur osCP®irse, Déeumeh6, 6p. HlR@rH20800hal Neube Pataaniton No. WO
Docunent 5] Journal of Medicinal Chemistry, Vol. 44,
B2/9839332001) Disclosure of the Invention Problems to

be Solyed by the Inventjon 11 [0007]. 1t is, an ,object

of ¢ hel Al PORUTETDY bl 1 deETEBhOBRY PUb TAtad §0- WO
hhibitory effect on the production/secretion

ggygg%é%%yloidprotein, and thus is effective for the

preventpfientd ndedhehtt § FatRRENGE 1 ¥AL1 ObiSo i SREIRS No. WO
based on abnormal production/secretion of the

(3/angseoi d protein. Means for Solving the Probl ens
[0008] The inventors of the present invention
conductRireskt Eesipent exhnilndersasionnt Bl gaddgny No. WO
found that pyridylnethylthio conpounds,
B%??%@?%%thylsulfin compounds and

[Patent Document 20] International Publication No. WO
05/000728

[Patent Document 111 Japanese Patent Application
Laid-open No. 9-95444

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

[Non-Patent bocunment 2] Journalof Biological Chemistry,
Vol. 270, p. 7013 {1995)

[Non-Patent Document 3] Science, Vol. 286, p. 735 (19299)

[Non-Patent Document 4] Molecular and Celiular
Neurogcience, Vol. 16, p. 609 (2000)

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

Vol. 44, p. 2039 (2001)

Dieclosure of the Invention
Problems to be Solved by the Invention
[00067]
It is an object of the invention to provide a compound
which hasg 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 fornmula (1), inhibit the
producti on/ secretion of a(3-anyloid protein by
strongly inhibiting y-secretase, and therefore are
useful .as therapeutic agents for various di seases
caused by abnormal production/ secretion of (3-anyloid
protein, thus conpleting the present invention. Thus,
the present invention provides a conpound represented
by the foll ow ng general fornmula (1): [0009] ZY R3
ahdl/&F, tredtinentAl 2 vho04dQd didMelsid bidedr epr esenisala
substituted phenyl group; Are represents a phenyl
grodpchbdrfeametionsgbsthe i-eanylad griveeénocyclic
group which may be substituted; X represents -S-, -SO
or -S2-; 5 Y represents a hydrogen atom -NR R 2
(uherebd. RoLanresent s, o fydrogen atom a |ower al ky
group, ~OfF a hydroxy group; and R2 represents a
hydpepen atom a |ower alkyl group which may be
substituted, a |ower al kanoyl group, an al koxycar bonyl
gr oup Théierenmyrhef shbstesantednvant bmecoadkaad grioanmive
whi ch may be substituted, an am no group whi ch naybe
sudsinavtads, apdogphanvesyfoufoumdidayl PyrbdplogliAthio
may be substituted, or_an aromatic

compounds, pyridylmethylsulfin compounds and
pyridylmethylsulfone compounds, all represented by the
followinggeneralformula(1),inhibittheproduction/secrétion
of a p-amyloid protein by sfrongly inhibiting y-secretase, and
therefore are useful as therapeutic agents for various diseases
caused by abnormal production/secretion of f-amyloid protein,
thus completing the present invention.

Thus, the present invention provides a compound

represented by the following general formula {1):

[0C09]

Arl th

{6010]
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 -85-, -50- or -S0z-;



het er ocycl i ¢ groupwhi chmaybe substituted; orR andR2,

together wth the nitrogen atomto which they are

bound, forma saturated heterocyclic group, with the

saturated heterocyclic group representing one which

may be substituted), or -OR "' (wherein Rll represents

a hydrogen atom or a |ower alkyl group which nmay 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

sol vatereprédenicoapgapdgen atthe, 9@ k> (N R represents
Furthernore, the present invention is to provide a

adloi tzogent atomt ad diowgrt atkzbrpowid pepr dyerosy dyome and

ggneral fornula({l) , a salt thereof, or a solvate of
her S @3B560H8 drivitRIesapLots énl%ﬂﬁF\ﬂ%kﬁﬁgﬁﬁa?%hWthh may
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t hereof,” or a solvate of the conpound”of the salt,
aaes &l phaddyeoeshi tabtyupatephalyocamsdtatut eB0 @3] osphono
Furthernore, the present invention is to provide the
gseup ofe Phentbygpoundihiapt ssynvedubpptihete@nemakn aromatic
formula (1), a salt  thereof, or a so]vate of_ th

PRI 19 PHRISTCh Hero8 REDS et e PO/ together
gedi cament. JQOLH  MLERSy 10§ REGSRL, ' FYSPL Qb drheea
O provide a rret%odn

heterocyclic 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.
f0011]

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 or
the galt as an active ingredient.

{o012]

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 ¢f the compound or



for treating a di sease caused by abnormal production/
secretion of (i-anyloid protein, the nethod including
adm nistering an effective anount of the conpound
represented by the general fornula (1), a salt
thereof, or a solvate of the conpound or the salt.
Effects of the invention [0015] The present invention
can provide a neans for pharnaceutically preventing
and/or treating various di seases,

forexanpl e, Al zhei ner, s

dihse a3 et Poxms i ditoimeicele pdl b asesepastecicatedeni t h
anyl oi d deposition. Best Mdde for Carrying Qut the
|9waati on [0016] Hereinafter, the conpound
represented by general formula (1), wll be described

[ 0017] PAFFRe 8K Esehi'e RECSERE HT{RED Pheffio BFoTide the use

he af ' has,
ot couRpena it e Wy SEREEL, e (D Bt

ps selec

hRYRoEONSE ST I Rfce B£h2hRUEHEHAM ANdrR Lave! BbKYine
group which nay be substituted wth a hal ogen atom or

amahydeoxyrgreolip mHiE cawmaher of the substituents is
preferably 2 or 3. In the case where a plurality of
d@bdtituents are to be used as substituents, these
substituents naégbe identical atonms or

?r%ps" or part

of t heMOBEHEYS t (EBRt BXREG™ bel tHePre PNt S atdME ridfof method
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of P-amyleid protein, the method including administering an
effective amount of the compound represented by the genexral

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

the salt.

Effecté of the Invention
[0015]

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

agssociated 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 two substituents, the positions of
substitution are preferably the 2 -position and
5-position; while if there are three substituents,
the positions of substitution are preferably the
2-position, 3-position and 6-position. [00201 Next,
the atom and substituent which are substituted on the
phenyl group represented by Arl will be described

bel ow. [0021] The term "hal ogen atont neans a
chlorine atom a fluorine atom a bromne atomor an
i[ednp® atom Anong these, a chlorine atomand a
fluorine atomare preferred, and particularly a

f | uor Haee at barifsrpneheiored] pion2RdrJirhaer as shbebituents,

al kyl group which may be substituted with a halo%en
at bfh drateHy @roIYOBPB U LaRtars TERMURR IBIGWRLCERSEBheRY of

I Kyl , | | ky] . .
3t hems et e ovE St Voot P e ucea
Qb+ QyﬂéPﬁe@r% ol Q.Oggllrggf JELP." | PUET @k of the

group” nea a straight-chained,” branched or cyclic

abkyt i ghone havirFelably® eApbommt esase Wherefopturality
speci fic exanples of the |ower alkyl group include a

wEt bybs gitougntamrst gl bgroapd as rspropyuegtsupthese

i sopropyl group, a n-butyl group, an isobutyl grou
SUBBELBURYIS GRLBS LAPTPIbBEGTS (oG5O RS- FeRtylF OF the
T
ehe! ORE oDV L i Ray@ bEY §1 BRE LBV TERIdME a8HI0HR, gRoups.

cycl obut yl net hyl group, a cycl opropyl et hyl group, a
¢golopentyl group, a cyclohexyl group, and the Iike.

If there are two substituents, the positions of
substitutionarepreferablythe 2-positionand5-position; while
if there are three substituents, the positions of substitution
are preferably the 2-position, 3-position and 6-position.
[00201

Next, the atom and substituent which are substituted on
the phenyl group represented by Ar; will be described beiow.
[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
fluorine atom is preferred.
foo22] _

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



[0024] For the | ower alkyl group substituted with a
hal ogen atom or a hydroxy group, the nunber of
substitution with a hal ogen. atom or a hydroxy group
is not limted as long 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,.identica

atons or groups nay be used for the substitutions, or
different atonms or groups may be used for the

. gHBShbbwE i Daribeld hhilbSepr £f & ajdt & thdkrokgtegtbepl
atons are used for the substitutions. Theref ore, the
I[ove®] al kyl group substituted with a hal ogen atonlor

a hydroxy group_includes a chloronmethyl group
di chl oFreEn é%% a4otl BERNBY dRRAHY > © Faaght schained,

' difl
PHIRTRRT st Iar 84 asso BNyt e51 Bugrgon atoms.
%@?Jféké&oé o&f '%)éhflsr%plfészokr Hd E%&@%tmylgweap fhclude

uor oet h group, a 1-difluoroethyl grodp, a
&, e ttHyl gl@b@}_SI il eghpU Fgrcatp, hy dr-pevpetlhytogs 0up, igopropyl
2- hydroxyet hyl group, a 1-hydroxyethyl group, and the
driep, [[0025htThussowpeehf isolakatpbesupf Asiec-hurydeIrpup,
2-chl or ophenyl group, a 3-chl orophenyl grou

a- W%Twénﬁ@@?o@ n-pergyf EB?‘:BBhéhﬂ B RbuEy1 group,

a3 f égl:ng gﬁ%btg;ouJPOup -y E %822}? %]hgf%:%ﬁB 4rd Ey 1‘? he§cyl
&r@mﬁ 6 tc!}}ccl@p%gph‘ e&i‘buﬁf Oélpcyao%x%p%fnle{éﬁwpﬁﬁﬂygl

group, a =di T uof ophenyl droup, a
2y St shinf i rlotamie oy, cupyc FopihfAdithlyuarepipe ny by gl apamtyl
a 3,5-difluorophenyl group, a 2,3,5-trifluorophenyl
group, @ Y3 oberyilf fuowpphand/ |thf ddFe-a
2- et hyl phenyl group, a 3-nethyl phenyl group, a 4

| phenyl

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
aré to be used as substituents, identical atoms or groups may
.be used for'the substitutions, or different atoms or groups may
beused for the substitutions, but it is preferable that identical
atoms areused for the substitutions. Therefore, theloweralkyl
group substituted with a halogen atom ox 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-difluoroethyl

group, a 2-trifluorocethyl group, a i-fluorocethyl group, a



group, a 2,5-dinmethyl phenyl group, a
3-chl or o- 2- net hyl phenyl group, a
3-fl uoro-2-nmet hyl phenyl group, a
5- chl or o- 2- met hyl phenyl group,
ab-fl uoro- 2- net hyl phenyl group, a
2-chl or o- 5- net hyl phenyl group, a
2-fl uoro-3-net hyl phenyl group, a
2- chl or o- 5- met hyl phenyl group, a
2-fl uoro-5-net hyl phenyl group, a 2-chl oronet hyl phenyl
Ur@ifluodoetishl eireup! hy | Phenyd F1aiodRengl group, a
2-di chl or onet hyl phenyl group, a
Bydrochinertdnst pybwhery P -gydugeyethyl group, a 1-hydroxyethyl
2-trichl oronet hyl phenyl group, a
FEPYR ¢ AHE dist ByKBhenyl group, a 2-fl uor onet hyl phenyl
E @#ﬂ a 3-fluoronet hyl phenyl group, a
or onet hyl phenyl group, a 2-difl uoronethyl phenyl
rou 3z
gZ tPﬁ?ﬁﬁ%roﬁﬁé%ﬂﬁ%henhpi%?gﬁfﬁhag{ﬁaﬁhde a 2-chlorcphenyl
Grdup f laor-emebbybREeAY | g @iP.a & -chlorophenyl group, a
2-chl oro- 5-chl or onet hyl phenyl group, a 10 - ----------
2 - £lugkapinleayd-S-airc hd 8 Grebhybpheny brgopu F& 4 gf luoxrophenyl
2-chl oro-5-trichl oronet hyl phenyl rou
%C&Hﬂ:o@ 3-5-Fr GBI BRI Pheag P g chlorophenyl group,

% 2 & SR e BBttt dé%&uog‘ﬂphenyl group, a
25 Ml@l‘&o%o HEH&P”@E{P&% I'éeréyls e Qk’moréphengi*l group, a

| or o- 2- Iuoronet phenyl” group, a
25, &-fﬁilﬁfﬂuoa?oﬁhéhjﬂl)r@fﬁalﬁly|apbef5y|d1@&ﬁtjﬁop1@enyl group, a
5-chloro-2-trifluoronethyl phenyl group, a
23 fubrd L3uchpphenyt bybphersyR, §r 6uprifluorophenyl group, a
2-fl uoro-5-fl uoronet hyl phenyl grou
%ﬁﬁt@aﬁaﬁwﬂreaporﬁe¥n9?5mmme@wﬁaﬁoua 2 4-methylphenyl

g%"oquf 0L 05 %jéiJét%glgﬁgEhy ! gg')r ﬁ/,l 295 Qgﬁ)}.o:?o -2-methylphenyl
group, a 3-fluoro-2-methylphenyl group, a
S5-chloro-2-methylphenyl group, a5-fluoro-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-fluvoromethylphenyl
group, a 2-difluoromethyvlphenyl group, a
3-difluoromethyliphenyl group, a2- trif luoromethylphenyl group,
a 3-~trifluoromethylphenyl group, a

Z-chloro-5-chloromethylphenyl group, a

10



fl uoro- 2-chl or onet hyl phenyl group, a
fluoro-2-fluoronethyl phenyl group, a

fl uoro-2-difl uoronet hyl phenyl group, a
fluoro-2-trifluoronethyl phenyl group, a
nmet hyl - 5- chl or onet hyl phenyl group, a
nmet hyl - 5- f | uor onet hyl phenyl group, a
nmet hyl - 5-di f | uor onet hyl phenyl group, a
met hyl -5-trifl uoronet hyl phenyl group, a
2-chl or onet hyl - 5- et hyl phenyl group, a

2= Ehusr ometdiyr orBRe By RPeSYY) 1 Group, a
2-di | uor onet hyl - 5- net hyl phenyl group, a
2- thldtardr-anechy) brsmathhybpdrinly [gapupupa a
5-chl oro- 2-f1 uor ophen grou

azc%wmniﬁlﬂoa@msﬁhﬁilgh@?%Eéml@r a
3 S oGk Bnent e, %2 "2 ohi oro-s.
g¥#PﬁM—WiQHEB¥EmQEg#g%h&yl group, a

uor o- 5- hydr oxynet enyl dgroup, a
2, Snthhfdprciriorbyde By ypRéRy] pheyl, group, a
2, 6-di fl uoro-5-hydr oxynet hyl phenyl group, and the
5+ kel ovomndg Lubkiesethalphényll fdnmpephkenyl group and a
2,3,6-trifluorophenyl roup are preferred. [0026]
Ne%l,ow-@wa#ueéOﬁ%EBYfB%%mr% FIREPF ol owi ng. [ 0027]

t. h j be-
T A T
- SUPBLdidlisedn 160828t hylphenyl group, a

2-fluoro-5-fluocromethylphenyl group, a

5-
5-
5-
5-
2-
2-
2-
2-

2-fluore-5-diflucromethylphenyl group, a
2-fluorc-5-trifluoromethylphenyl group, a
5-fluoro-2-chloromethylphenyl group, a
5-fluoro-2-£flucromethylphenyl group, &
5-fluoreo-2-difluoromethylphenyl group, a
5-fluoro-2-triflucromethylphenyl 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-flucromethyl-5-methylphenyl group, &
2-difluoromethyl-5-methylphenyl group, a
2-trifluoromethyl-5-methylphenyl group, a
5-chloro-2-fluocrcphenyl group, a2-chloro-5-fluorophenyl group,

a8 5-chloro-2-hydroxymethylphenyl group, a

il



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 fromthe group consisting of a
| ower al kyl group which nmay be substituted with a

hal ogen atom a hydroxy group, a |ower al koxy group
whi ch may be substituted, and a halogen atom In the
case where there is one substituent, the substitution

BOSihid:ail d -hyreb@mabhyipienyt pashid, 0, while in the
case where there are two substituents, substitutions
at chidweo -S-posiroxymedhylidheaush tguempor asubsti tutions at
the 3-position and 5-position are preferred. [0029]
FhEL @RS Aoy Ps hBY WA gl B@ slbstituted with a

hal ogen atom ich is ubsti tuent for _the

ab Véﬁ¢EQRHQﬂ%§g}dffxﬁﬂ%ﬁ§§iéh%ﬁﬁ& 9he4R¢ Fhe same group
Sgthesd _sah oyl JUTa AT e ToTola N  Swbshihyked amon

%?h&%]ha\%esﬁ&l t&o%gggscr#%ed ﬁ[elrr?;:liycﬁggf ore as a ond
shbsd | buent - d.of 1idpheny 1 [ HE3Q] ahera the , bowet f Alduooghenyl
group which may be substituted, which is used as a

subsp i dueepirefferrede above- nenti oned phenyl group, the

term "l ower al koxy group" neans an al koxy group having
{#@26labove- descri bed | ower al kyl group as a

consti.tuent, and, se . | owe | kox r S g§¥ be
further® ub?{ﬁ‘ﬁ%%ﬁ%ﬁ tdﬁsgrﬁ%faggle% %/% or#%ﬂwus, "t he

k@&?f]alkoxy group which may be substituted may
i ncl ude a met hoxy group, an ethoxy group, a propoxy

gr oup,Ar,afeph SO0 Xy pREDED graubulrbkyh gregupe substituted,
i sobut oxy group, a tert-butoxy group, a‘gentoxy
B eRpg

gr cuietedesyyiligr oupip avleidt oo pE 6% wpeda
%6é£éforonethoxy group, a

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 whichmay 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-positionand4-position ox substitutions at the 3-position
and 5-position are preferred.

[0022]
The lower alkyl group which may be substituted with a

halogen atom, which is a substituent for the above-mentioned
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trichl oromet hoxy group, and the |ike. Anong these, a
met hoxy group and a trifluoronethoxy group are
preferred. [0031] The hal ogen atom as a substituent
for the above-nenti oned phenyl group may be
exenplified by the same ones as the hal ogen atons
descri bed as substituents for the Arl, and a chlorine
atom and a fluorine atonare preferred with a
fluorine atombeing particularly preferred. [0032]
The heterocyclic group as in the heterocyclic group
vheahl grayph encsitlastiid saed greapasati®noeye lkilkyargroup which
bi cyclic heterocyclic group, and speC|f|caIIﬁ means a
Py ok ml@sgzlltgte@putél apyaiatian stpn ¢poup lbeg hereinbefore
t hi ophen up, a benzofuran-6-yl 13 group, a
aﬁh?dﬁﬁ%%ﬁﬁaﬁﬁ&aﬁoé YPRegtBup, a pyrimdin-5-yl group
EB Epf | i ke. These heterocyclic groups may be

B tuted with one group or atom or two identica
or di f#&F Rk 19KRWRS KRk @m‘p wﬁgée%%ef g@;s@,ﬁlrtaugeo Whhich
consisting of a |ower al group which nay be
sehsddd dbed swbkbiaudad cf@entm @ove -hydt bayed phepyl ayroup,
| ower al koxy group which may be substituted, and a
hhe dgam 4L oner astkogesgy ot meanshrn @éeechelmhevreg ghe

phenyl —group which may _be substituted. That is, i %1
ﬁP‘aY%T‘F?iF%’fbeé’r 6ars§r€r1kértloﬁ§ogpéas Br Eanshl ent,’ and these

R L A R S R S

é‘téerSt'I'rﬁllét egthIdnvﬂif]“a%k)bEcygg e@% %mrb%rayt ykegubstituted
pyridi n- 3- yI group or pyrimdin group, the groups

paefierdhide haveehaxyudpsdurs uent e’amo:ey gmshp i on ppapexy roup,
the bond with the sulfur atom That is, when Are is a
AP bhLFPREFRIKY group, a butoxy group, an 1sobutoxy group, a
tert-butoxy group, a pentoxy group, a hexyl group, &
cyclopropyloxy group, a triflucromethoxy group, a
trichloromethoxy group, and the like. Among these, a methoxy
group and a triflucromethoxy group are preferred.

[0031]

The halogen atom as a substituent for the above-mentioned
phenyl grou? may be exemplified by the same ones as the halogen
atoms described as substituents for the Ax;, and a chlorine atom
and a fluorine atom are preferred, with a fluorine atom being
particularly preferred.
fo0o32]

The heterceyclic 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, =z

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

13



pyridin-2-yl group, it is preferable that substitution
Wth a group or an atomoccurs at the 5-position,

while when Are is a substituted pyridin-3-yl group,

it is preferable that substitution with a group or an
atom occurs at the 6-position. Wen Are is a
substituted pyrimdin-5-yl group, it is preferable

that substitution with a group or an atom occurs at

the 2 -position. [00341 Therefore, specific exanples

of Ar2 include aphenyl group, a 2 -nethyl phenyl

greup, aadhydmideylzpliassh - @f Yuproaps = vt iy dikesyll group,
group, a 2-ethyl phenyl group, a 3-ethyl phenyl group, a
4r gthiey] Pheny Thgee B teaodypil bpyEnshgsyhayybe gubsgituted with
4-i sopropyl phenyl group, a 4-cycl opropyl phenyl group,

aNg AOVPUEY PHRENAT EFodferhiget ot 5@%%%?%% ghig:toms

a __4-cycl.obutyl phenyl aroup, .a 4- | opent yl I .
a?%%%t:_é/cg frgr_nc%t gﬁg%@lc%ﬁlgﬁ Flrdclgoou ’XC.LaomPer ai’k;PPSQXup which
j ! : Sl dugdr QUR
ﬁag‘b%_ %@n%ﬁw%%%ﬁ?@ 3%%&5?3 6512 aé?rg'- gﬁ{ rrlg%g hyl'p er}ilglg wer
vy rodpehiyh rebbysheimduigdupndas halogen atom, as
3- net hyl - 4- et hyl phenyl group, a 3 -ethyl -4
desthibghénythgrangs whard-Ashl bs onpihleplypheralp ghaodp, may be
4-difh|oronethﬁlghgnnygrouE, a,
Fuhs i Eit G oneThet phienyit gr BAprahisy fof §EryREt Ay | HHEW 12Te
rou a 2-difluorone | phenyl _grou . -
B-ErR4 08 A SHEC Ry ARy Fogh dug iog & fPond nay be idencical,
bHOL ORI i eRYEhe OFPUR, e drd stdidy | uor omet hyl phenyl
group, a3-trifluoronethyl phenyl group, a 4-f

[wmz et hyl phenyl group, a 4-difl uoronethyl pheny
group, a 4-trifluoromethylphenyl group, a )
4- t r | d¥iegrfortshy Puigs wetuiAdirarid irgrlowg, grpup, asubstituted

4-trifluorqmnethyl -3-nethyl phenyl group, a
BYF 140 35 dn St RUP- 8T Y %ﬁﬁﬁﬂﬁ‘yargﬁnga the groups

preferably have a substituent at a position para tc the bond
with the sulfur atom. That is, when Ar, is a sgubstituted
pyridin-2-yl group, it is preferable that substitution with a
group or an atom occurg 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 substitutionwithagroupor anatomoccursat the2-position.
[0034]

Therefore, specific examples of Ar; include a phenyl group,
a 2-methylphenyl group, a 3-methylphenyl group, a 4-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 .
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5-trifluoronethyl-3-nmethyl phenyl group, a

2- hydr oxyphenyl group, a 3-hydroxyphenyl group, a

4- hydr oxyphenyl group, a 2-nethoxyphenyl group, a

3- met hoxyphenyl group, a 4-nethoxyphenyl group, a

2- et hoxyphenyl group; a 3-ethoxyphenyl group, a

4- et hoxyphenyl group, a 4-(trifluoronethoxy)pheny
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,

a-pdchighah)orpphenyh greupt-Bvuid Idhsayapbeayb, gioup, a
3-fl uorophenyl group, a 4-fluorophenyl group, a
2;8ydibbwoy pteenyll ggronp, 2a4 20vediHENGoRDpABYY | SEPEup,&

a 15 3, 4-difluorophenyl group, a 3,5-d|fluoro henyl
@r@ﬁﬁlolaewlmﬂnér‘rlogyoum fy? phetiethvdBh en&h-gm%ﬁ/ 0-3

5n§t?¥ﬁ%€%ﬁ%ﬁﬁ%?ﬁygsﬂgﬁy? CgL§3%ﬂ@t%gﬁgﬁ H@fnéko&goqp,

g,;' HonQe 1;;} W@&Bﬁ%phgnylm@{r@m@ -@thylphenyl group, a

| uor o- ronet yl phenyl group, a
5=ﬁ8{:1@j’f20=43fém1y|1¥3|hph9m)dxgﬁ@4pa 3-ethyl-4-methylphenyl group,
ab-f | uor o- 3- net hyl phenyl group, a
8-44 ql@corometthwpu@mmwmmﬁyﬂighmﬁppm%thylphenyl group,

3-fl uor o0- 5- trlfluoronethylphenyl %1 & hvlohenvl grou
34 THOFD1 AT BE HOKYEBHERGH Sttt efonckiyiphenyl group,

3. ?PL%$§F4 q%%ho %ﬁhen rgu L”ﬁ fitrlfluoromethylphenyl

ir&@ﬁo%PB4ffﬁ5¥@ﬁ@ﬂﬁ%ﬁ$heﬂ§@%&xm@ a3- dlfluoromethylphenyl
'uor o- 3- met hoxyphenyl “group, a

drotip pae--Fritet hoxypaenyl piggmtpgraup, a 4-fluoromethylphenyl

4-f1 uor o- 3- et hoxyphenyl group, a
grewp oro-B-dtfHoeypneriyloheadh, 9@Ysyr Pdi n- 2-yl group,

G ELPLOABIG TN, QER oo Py 02y
 (mPA ) e R
b- &ﬁiﬁi\hﬁ&r@&%' bpmratﬂympﬁewl @rmp,, a
5-trichloromethyl-3-methylphenyl group, a
5-trifluoromethyl-3-methylphenyl group, a 2-hydroxyphenyl
group, a 3—hy§roxyphenyl group, a 4-hydroxyphenyl group, a
2-methoxyphenyl group, a 3-methoxyphenyl group, a
4 -methoxyphenyl group, a 2-ethoxyphenyl group, a 3-ethoxyphenyl
group, a 4-ethoxyphenyl group, a 4-(trifluoromethoxy)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, &
3,5-dichlorophenyl group, a 2-fluorophenyl group, a
3-fluorophenyl group, & 4-fluorophenyl group, a

2,3~-diflucrophenyl group, a 2,4-diflucrophenyl group, a
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trichloromethyl)pyridin-2-yl group, a
fluoronet hyl)pyridin-2-yl group, a

di fl uoronet hyl ) pyridi n-2-yl group, a
trifluoronethyl)pyridin-2-yl group, a
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

gl QUR; £ BuorodHRFIoRMLIEI, Na 23 i - P flidrodhenyl group, a
6-chl oropyridi n-2-yl group, a 6-fluoropyridin-2-yl
grotpora- S-nedthgrlehdnyd idrplupy pidifilurpl 3 18eppy ftenyl group,
group, a 5-f|uoro-3-nethy|pyridin-Z}yl group, a

5 @hfbitere=4maahpPieayh- 2r§¥p grapfy, T laoro- 4 -methylphenyl

5-fl uoro-4-met hyl pyri.di n-2-yl gr.ou a

SEHP or o- - TR SHIPRCBS Y TN grow, 2

) A h L di ne 2 vl

g-_ %W%ﬁb‘?_odnﬁg%&ﬁr%eﬁgk E?ﬁ%ﬂ i %‘f%y% group; a

BY EhHbHo 33 Mle t3AHRend1 riaRbh vl spyluert- 3- ¥k t gy Dihenid group,
4- et hyl pyridin-3-yl group, a 5-nethyl pyridin-3-yl
gr3uﬁluemd%#ﬁﬂﬂ%ﬂhmpmbdénhﬁlgﬂenxﬁ(gg@ppa a

~ 6-(chl oronet hyl ) pyri di n- 3-yl g{oup, a
é:%HP_%Wtﬁ"d?f@{ﬁiﬂo)fWFFaﬂp%e% gy &

G b SPLLATNBY T e  HBlor-s-necnosypheny)

%}:% f |+*°§-‘¥i‘%{ol}¥§—hplé%h9§§p§ér@1 GLR, @
-(trifluoromethyl)pyridin-3-yl group, a

4- £h1 ses oreidhdxypriensil ngBoyd, of GIHE1udro-3-methoxyphenyl
4- (difluoronmethyl)pyridin-3-yl group, a
groupi f4 vordetiey B peehdkyP Byl grewp, &

4 -fluoro-3-ethoxyphenyl group,  a 4-chloro-3-ethoxyphenyl

5-(
5-(
5-(
5-(

group; a pyridin-2-yl group, a 3-methylpyridin-2-yl group, a
4 -methylpyridin-2-y1 group, a S5-methylpyridin-2-yl group, a
é~methylpyridin—2-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- {(fluoromethyl)pyridin-2-yl group, a
5—(difluoromethyl)pyridinaz—yl group, a

5- {trifluoromethyl})pyridin-2-yl1 group, a
5-hydroxypyridin-2-y1 group, a 5-methoxypyridin-2-yl group, a
5-ethoxypyridin-2-yl group, a 3-chloropyridin-2-yl group, a
j—fluoropyridin—z-yl group, a 4-chloropyridin-2-yl group, a
4-fluoro§yridin—2—yl group, a 5-chloropyridin-2-yl group, a
5-fluoropyridin-2-v1l group, a é-chloropyridin-2-yl group, a

6-fluoropyridin-2-yl group, a 5-chloro-3-methylpyridin-2-yl
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| uor onet hyl ) pyri di n-3-yl
3

5-(f group, a

5-(di fluoronet hyl)pyridin-3-yl group, a

5-(trifluoronethyl)pyridin-3-yl group, a
6- (fl uoronet hyl)pyridin-3-yl group, a

6- (di fl uoronet hyl ) pyridin-3-yl group, a

6-(trifluoronmethyl)pyridin-3-yl group, a

6- met hoxypyri di n-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

greup, & Rl ORYhedhPiBy¥ld i1 group, a
5-fluoropyridin-3-yl group, a 6-chloropyridin-3-yl

§r cupora- 4vmdé=Hit lgpymapyni 2+ ni 3g19<1u;gr eup, a
6- chl or o- 4- et hyl pyri di n- 3- group, a
§-flue¥e- %—mﬁttwpﬁwriannz 3V | g¥rEUp,2 a

oro rldln 3- roup,
g“FFL%’r‘%‘ R rs e 3 S n e 5
- 1 [ hyl pyrd 3- I group; a
thlo ﬁy §I£§EH§%Q?&QH§£ 3 #ﬁ%dhn g%hen 2-yl group, a
4= ﬁﬁibﬁéf&ﬁﬂ}@ﬂ S mbthQIWﬁdﬂu&mt hybitdj epbeni @ind3-v1
group, a 5- trichloronethylthiophen-2-yl group, a
§r®mpfIamﬁfmﬁﬂﬂyﬂbwhudpheh- yyrqppaup,4amethylpyridin 3-v1

5- hydr oxyt hi ophen-2-yl grou a 5- chlorothlthen 2-y
GrewD, aas—suqfqnyép@'efmiwh%w qﬂr%rrro@pﬁ gethylpyridid- 5

benzofurqg &%ﬁﬁ?ﬁ%@ﬁg%}ﬁ?%ﬁﬁ%P grgﬁofuran 6-yl
Q#DJF &@gﬁﬁy ae%z%% ur an- 6- ﬁ group, a

é nﬁi‘a&hr&&sﬁn@adpgbmmiww $rdiib ,group; a

pyri mdin-5-yl group, a 2-nethyl pyrim din-5- yI gr oup,

- (Dlwdrtanaspprli) rmiyeriidlﬁ %’rylgrqm)lp,aaz f '

| uoropyri mdin-5-y

3-{ th%%ﬁ%w BYKERTRT 6y SRouB, a
2-{trifluoromethyl)pyridin-3-yl1 group, a

4- (fluoromethyl}pyridin-3-yl group, a

4- (difiuvoromethyl) pyridin-3-yl group, a

4- (trifluoromethyl)pyridin-3-yl group, a

5-{fluoromethyl) pyridin-3-y1 group, a
5-(difluoromethyl)pyridin-3-yl group, a

5- {trifluoromethyl) pyridin-3-yl group, a

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

6- (difluoromethyl)pyridin-3-yl group, a

6- (trifluoromethyl) pyridin-3-y1l group, a
6-methoxypyridin-3-yl group, a 2-chloropyridin-3-y1 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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2-trifluoronethyl pyrimdin-5-yl group, and the I|ike.
Anmong these, a phenyl group, a 4-nethyl phenyl group, a
4- chl orophenyl group, a 4-fluorophenyl group, a 4
-trichl oronet hyl phenyl group, a 4 -trif

| uor onet hyl phenyl group, a 4-nethoxyphenyl group, a
4- (trifluoronmethoxy)phenyl group, a ‘

3, 4-di fl uorophenyl 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

g-Fhusrepyridi-n-2-M g8bapp, aas - Shleidl-methgt py2igin-3-yl
group, a 5-(fluoronethyl)pyridin-2-yl 18 group, a

§rodpf | @08 affiatdnd ﬁpwﬁmuympﬂrydlgflnmi SoBp, a
(trifluoromethyl)pyridin-2 ¥I group, a

6-eRteropy TIP3yt digr dop] %I@qﬂddbropyridin-S-yl

%‘??ﬁ%‘? %%Wr R 3y i
%gtfx oéoiﬁ %hﬂgﬂﬁg’rﬂliﬁ—rﬁgﬂﬂ gf’oup, athiophen-2-yl

tritluoronet yI)pyr

drbtipl fd vonenmt v dapticinbdiyn- éfddp,géolurmet&ylthlophen 2-y1
5-chl or ot hi ophen-2-yl group, a 5-fluorothi ophen-2-yl

group; @& smwﬂamanpaemz gy buproup 2,83
- di hydr obenzof ur an- 6-yl oup, and the like are
5rE¥éF?%QF°%ﬁﬁ?E%tBH€ﬁ Png? 9%PQP¢mﬁhylphenyl

r a 4- tr|fI I, ph n roup,

g4 g?% PSS 1%%6 4Yf %or phényl group, a
4-1%h P@iyﬁﬁ%yiengﬁoyﬁ Lﬁa (at 5L Eh UOF QB BbSDYdroup,
group, a 3,4 -dif Iuoro phenyl group, a

4- s hi Diorc-HiRdhepheRy | ggo@mp, a benzofuran-6-yl group, a
4-fl uoro- 3- et hyl phenyl group, a 3,5-difl uorophenyl
grmephykbeﬁiqﬁunahl@ovénﬁrhyp)p@rﬁ1mQtR¥¥@En§P§uﬁanaﬁf¥1

(trifluorometh §) yridin- 3- %% %roup, and a
FEAYRf F atr- 36"3}5‘1 PBEpRZaFer ¥r S Pad? [ 0035]

3-methyl-2, 3-dihydrobenzofuran-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-yl group,
a 2-trichloromethylpyrimidin-5-yl group, a
2-trifluoromethylpyrimidin-5-yl group, and the like.

Among these, a phenyl group, a 4-methylphenyl group, a
4 -chlorophenyl group, a 4-fluorcphenyl group, a
4-trichloromethylphenyl group, a4-trifluoromethylphenyl group,
a 4-methoxyphenyl group, a 4- {(trifluoromethoxy)phenyl group,
a 3,4-difluorophenyl group, a 3,5-difluorophenyl group, a
4~chloro—3—methy1phenylgroup,a4—f1uoro—3—methylphenylgroup,
a 5-chloropyridin-2-yl group, a 5-fluoropyridin-2-yli group, a

5-methylpyridin-2-yl group, a 5-{(fluoromethyl}pyridin-2-yl
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X represents -5-, -SO or -802-. The conpound which is
a conpound represented by general fornmula (1), and in
which X is -SO or -52-, may exhibit a desired
effect, particularly in vivo situations. [0036] Y
represents a hydrogen atom -NR'R2, or -OR"

[0037] Wen Y is -NRR2, R and R2 may be speC|f|caIIy
exenplified 19 by the groups described in the
followi ng, but is not particularly limted as |ong as
the group can be netabolized in the body to. generate

ghbido asa 6 { @QI8UhoRdmEERYSE) By idlirogeylayponpa 4 ower
al kyl group, or a hydroxy group. As described above,

§ héttiofleroraineyrhyd ) pupidbansd vl guowRi @ﬁtcbh@\rcmdridin 3-yl
branched or_ cyclic al kyl group having

@é%%orﬁat%ﬁsluoaﬁeyalﬁﬁh%ﬂgr%ﬂslpan& énm%’fmmg?w 3-vl

%‘15% AT 8593?%3’%%%4?%3” DadbiLA, 2 ot
x%*rr%%yé)&gié@élﬁl# b whi ch may be

stituted, a“lower al kanoyl "group, an al koxycar bonyl
g:ptwuflMaﬂameﬁaylbpyﬁﬂ@5ﬁ43+ykﬂyrdmplomer al koxy group
whi ch may be substituted, anam no group whi ch maybe
3ubsti tlncewpmegpidsphobnidigrduyl @rghdeny® group which
may be substituted,_ or an aromatic heterocycl&gkgrou

W@wwlﬁ@@abgrﬂ GHEHP. § GUABHOTRBL RN ey IO 2
lx&%’of oluga \qulggr%u%agarg S&Pﬁ’o%c&}%e% oflugan E f%%%up, and

ere

SbStideUhed, preferred, and a phenyl group, a 4-methylphenyl
group, a4-trifluoromethylphenyl group, a 4-chlorophenyl group,
a 4-fluorcphenyl group, a 4-methoxyphenyl group, a
4- (triflucromethoxy)phenyl group, a 3,4-difluorophenyl group,
a 4-chloro-3-methylphenyl group, a 4-fluoro-3-methylphenyl
group, a 3,5-diflucrophenyl group, a -
5-(trifluoromethyl)pyridin-2-yl group, a
6- (triflucromethyl)pyridin-3-yl group, and a benzofuran-6-yl
group are more preferred.
f0G635]

X represents -8-, -SO- or -80;-. The compound which is
a compound represented by general formula (1), and in which X
is -80- or -80,-, may exhibit a desired effect, particularly
in vive 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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means an unsubstituted | ower al kyl group, as well as a

| ower al kyl group having, as substituents, 1 to 3

groups selected from the group consisting of a | ower

al kanoyl group, a carboxyl group, a |ower

al koxycar bonyl group, a hydroxy group, a |ower al koxy

group which may be substituted, a nercapto group, a

| oner al kylthio group, a | ower 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

PRy heeyrauRstddsddrd hedaitdt ha fo Bl owbid ,Cbh‘etierrﬁ:ﬂ:ypdti"tc:j.cularly

group which may be substituted. Wien a plurality of

ioiipyd asel pre senthasyswims chndehmetabhdé i grdugs theajode to.

i denti cal art of the groups may be identical, or al

%?H%W%F%réﬁgsaﬁﬁ§ be different. [0041] Here, the | ower

ih%yé group as in the lower alkyl group which may be
ituted i ncl udes the same groups as those

descr idbegk Aoy 8, vaRbbed ATk 19&914@1@@ SR, &F QUsdrdxy
propyl group and a“tert.-butyl group are preferre

idilp 2 ARt Ayboglioup alwvean tekehybwer W}bblg@ummans a

preferred. [0042] Next, the substituents for the | ower

ait k3d ghyr-cime inadt Herareised whe FECREC i sl k'] ﬁx@ppahkwng 1to
roup which may_be substituted, w | be describ

66’&%?1;%%“’% PH ATEERE] SZPRBADY PGS R SpTe forred.
P SOhe SR, A wRpcherndl (RO, S il 4007

c¢arb and ~“exanple e an

SEStdHG oup, a propionyl group, a butyryl group, a
val eryl group, a hexanoyl group and the like. [0044]
[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, aﬁ amino groupwhichmay be substituted, a phosphono
group, a phenyl group which may be substituted,— or an aromatic
heterccyclic 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 lowexr 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 term "l ower al koxycarbonyl group” neans a | ower

al koxycar bonyl group having the above-descri bed | ower
al kyl group as a constituent, and nmeans a

nmet hoxycar bonyl group, an ethoxycarbonyl group, a

pr opoxycar bonyl group or the |like. [0045] The | ower
al koxy group as in the |ower al koxy group which 21
may be substituted means the sane group as the | ower
al koxy group described as a substituent for Arl, and
exanpl es thereof include a methoxy group, an ethoxy

ANibgeh BEGROXY SH&LUA, g@BupSﬁm@Jmaay @l eliPst Bold DX \nd
group, an |sobutoxy group, a pentoxy group, a

&y clropropy etemroyep i cayoygl eheoh ylayxpe gubgpitated. When
cyclopropylnethyloxy group, and the |like. Anmong these,
a plvaridky of clpPumsdaan meff@w- gﬁo@ﬁoi’aﬁaﬁt%ﬁer%% groups

These | mer al koxy grau be further. substitute
B o QBRBOSS GRinOT G SEERRFCBFE s LB PEaER A OF a1l
Y.L oup ]gﬁﬁpllc group such as a
%%?gé?(gé%qyé ma%h%?e&%ﬁé? the preferable | ower al koxy
gseuy Which may be substituted includes a nethoxy
group, an ethoxy group, a carboxynet hoxy group, a
met hoxieaar, bohg| Ietdoxy kgl ogippuram setihoxlye diovery$ HeY h @apup

group, a 2-hydroxyethoxy gr a pyridin-3- ylnethoxy
W otp @y behsubst kBut g |Jé1ca1%%€h&w §RBEpIr PR tATOROSE

é&ou Bgrboxyqﬁ%gsééF%g£ou§mfI1Eh%F@M%ﬁboupgro§rOPyl
?@M 'agliga %eﬂ:%%% ger ; efﬁgekgfré&k%lgﬁya Rethy1 group |

ntl one nor e pre gr oups 00461 The term

oF QETeth kY IBig BEOP mdmans«Fdrower. al Kyl thio group
havi ng the above-descri bed | ower al kyl group as a
Eonstli t uent, and exanpl es thereof include a nethylthio

group, , .
Next, the substituents for the lowexr 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 butyrvl group, a valeryl group, a hexanbyl 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 grdup as in the lower alkoxy group which
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an ethylthio group, a propylthio group, a
tert-butylthio group, a cyclopropylthio group, and
the like. [00471 The term "l ower al kyl sul finyl group"
means a | ower al kyl sul finyl group having the
above-descri bed | ower al kyl group 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

mayme' bovet i talded maddoté sgmeuoupesnsha loeweralkoxy group
al kyl sul f onyl group having the above-descri bed | ower

derkyripedap a agbat Lot fca:eﬁsﬁf;, and W@I@ésthqm@oﬂfnclude
i ncl ude a net hyl sul f onyl gfaran etgylsu

f
ér‘?ﬂﬁi‘:”‘éf %‘f%w UPEERTY %@p OPRKY IR S °n¥%<eg;¢opoxy
f d
i ?ﬁéf% Pl e ol o Wt lerap.
BBaispAhp Futgdc9g1 ﬂgfmak agougl | aas an
am no group substl ut ed one substltuent sel ect ed

trohvhheogimathylery §tong, odnd tHeooldkeal kathomgy algsea a

| ower al kanoyl group, a | ower al koxycarbonyl group,
mathexyigyoengend ;irt #thony devwn @Gyscpr%f@rmqa 4hgse lower
exa | es thereof include an _ ani no group

SLBepY grguaﬁmmf-' R BoG O CRL S Y T %83;9%@:
BASEATOYLEELIR BEAUD, - B LD 00, Bl v
860K Pas & LRt g¥¥EA! bamearopa, grﬂl{ép,pre&%@abmg lower
i ke. Anbng these, a dlnethylan1no group is preferred.
#0050} group which may be substituted includes a methoxy group,
an eﬁhoxy 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, anethoxycarbonylmethoxy group, a 2-hydroxyethoxy group,
a pyridin-3-ylmethoxy group and the like may be mentioned as
mo.re preferred groups.
f0046]

The term “lower alkylthio group” means a lowe:; alkylthio
group having the above-described lower alkyl group as a
constituent, and examplies thereof include a methylthio group,
an ethylthio group, a prop.ylthio 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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The hal ogen at om neans, as descri bed above, a chlorine
atom a fluorine atom a bromne atom or an iodine
atom [0051] The term "phenyl group which may be
substituted" neans 23 A an unsubstituted phenyl
group, as well as a phenyl group substituted with one
to three of hydroxy groups or |ower al koxy groups.
There is no limtation on the position of substitution
for the substituents. Furthernore, when the phenyl
group has a plurality of substituents, the phenyl
g5 GUPomEyi theerd) beid bdbagdledichBredenictatie sUbst hy LM Sinyl
or part of the substituents may be identical, or al
9tomheegubsﬂnﬂu@ﬂfsnnﬁy@eom@ffannmqpy@sgmpényl1§wmup, a
specific exaqples of the phenyl group which may
Eﬁ%%r??ﬁﬁ%ﬁ?% ﬁ@W&d@“&ﬁbh%ﬁVFlQPBBEYl%P%ﬁ¥W%h%&Vﬁ%@ﬁ?ﬁthe
g ﬁup, a 3, 4-di hydr oxyphenyl group, a
dr oxy- 4- met hoxyphenyl group, a

g o828 hydr oxyphenyl group, a 3-net hoxyphenyl group, a

, I met hoxyphenyl group, a 3,4, 5-trinmethoxyphenyl
group, TN dertnthe 1bivke. 2 {1006R]1 FHhe 1t grBuparmemid G lower
het erocyclic group which may be substituted" neans a
@1kykgﬁ%ﬁqnnﬁqﬁqunﬁpwmngnhaab¢mﬂ1ﬁﬁﬁ9pdbﬁd10@&@@@kmmgﬂ¢up
may be substituted with the above-described | owe

ap eﬁm@ta&blen&nmgﬁ%m%lﬁwawog ABGAUIE Sy A Hyony L
LY ae%rl deny] % % V¢ ﬁ‘ 3
ST B Sup LT A S8t P o
Qé%utﬁﬂ%ﬁl@%hg}! g‘ﬂ&'ﬁb% bgHﬁ.S}grop WdnyaSg#oup, and the
nmet hyl pyri dyl gfoup, a methyl pyridazinyl group, a
Iyl pyri m di nyl group, a nethyl pyrazinyl group or
the like. [0053]
[0049]

The term “amino group which may be substituted” means an
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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Moreover, in the case where R2 is a |ower al kyl group
substituted with a hydroxy group, the aforenenti oned
hydroxy group may be further substituted with a
substituent which can be hydrolyzed in the body to
generate the aforenenti oned hydroxy 24 { group. The
type of the substituent is not particularly |imted,
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
bhkenssuch tagsed phbayit gt@do carberyll agrauphamnyl group
phosphono group, may be nentioned. The substituted
eubpohyutas viph rme be tshﬁ’@@i 3 BUArgx e garpPEf ¢ d opgT & koxy
al kanoyl roup, enzo rou an_ar omat
FEodrooy aPPee B Bo AR b AbdRt o 31&%8@?&‘&@%%%%%?&%&0“
ti P
PBY e szf»LQf{uérgPss %Hkﬁﬂez\_%é%{ WFQéd‘EI‘?éI(_ ere Pgroup has

am no group oX rou

&@Qu&ﬁ@iﬁyw%lbgﬁrtu%% s, q;\ﬁ%rpl@érm gﬁé@iaawecéum&@ted

substituted may include an acetoxy group, a
1 Opi ieiwrtdxp Lgsaiogt i audnttsyr plropyrt griodje aubstituents nay
hydr oxyacet oxy %ro%g, an am noacet oxy group
%@(&ﬁ?ﬂék‘}abr @HG 1l ‘éh‘b@ié?é‘éé‘f‘é@@t%m%g daLfferent groups.

ar boxypr qpi,on roup, ar boxybut | o roup,
B Aagy Sorbapbied € rwx;%snyy BRG] v e

b b R I

%%’%%%,yﬂ&aer%%ﬂ% B Pl e ﬁ?hﬁ&?%%%% Gl

dBys - d expd 8y nerdugyyes 3ah§afo Ot sRprRY D eroup,
substituted as for R2 include a nethyl group, an ethyl
@rxuﬁ}dlhmdrnxppbpleggrmuy' an3|mephopyph§myﬂugrqnp a

n- butyl group I sobutyl "group, a sec-butyl_group,

B 4 eHm VP %ma ITRHP - rﬁbeﬁq%ntr@fnéﬁﬁoxgphen&fl group, and

é%ggf@ylpentyl group, an n-hexyl group, a

[0052]

The term “aromatic heterocyclic group which may be
substituted” means anitrogen-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 methylpyridyl group, a methylpyridazinyl group,
a methylpyrimidinyl group, a methylpyrazinyl group or the like.
[0053]

Moreover, in the case where R® is a lower alkyl group
substituted 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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cycl opropyl group, a cyclobutyl group, a cycl opentyl
group, a cycl ohexyl group; an acetyl nethyl group, a
1-acetyl ethyl group, a 2-acetylethyl group, a

3-acetyl propyl group; a carboxynmethyl group, a

2- car boxyet hyl group, a 3-carboxypropyl group, a 25

2- car boxypropyl group; a nethoxycarbonyl net hyl group,

an et hoxycarbonyl net hyl group, a

pr opoxycar bonyl met hyl group, a butoxycarbonyl net hyl
group, a tert -butoxycarbonyl methyl group, a
groephoxsizat ponyk ehkydulgitdtpens 12 sohoaytirbylet tyited,
grou propoxycar bonyl et hyl group, a 2

aggt g&cy%%quj{ﬁﬁ}qzépﬁy{s gwéqj.b areagenerally known to have such

2 LeLLE PULONC DO LU 0P, & IO e

d thyl
950 %%en%trﬁmﬁ' §¥h§/lgér%i)?t]%_¥hﬁgﬂ&ﬁgggu%suét)stltuted carbonyl

érbﬁﬁf@% WRHARRHonS" §HBup A oY@ A¥)PLERYE. grmaepsuBstituted
2- hydr oxy- I-hydroxynet%ylethyl group, a 1-hydroxybutyl

geobpnyl agrfbdwmapmao sbytigicaply ex@rpydfoggbut ph alkanoyl
group, a hydr oxycycl opr opyl

roup, a _
SrﬁW@ré@ﬁﬂﬁQ%%ﬁ¥9WPgﬁB@ﬁomét1$%HVH§6%?€§éFdﬁ€%ﬂnYl9T°“P
drOUp: Al BCCLOXUTEL I, OF0UP e 8c. PLOR AMLRNUIELAY i ch
X 0 t hy:
0 B R A o,

gheEAbs it Cah D oXY PhepbaBY LoXyRirttip WHidlihaytbe substituted
benzoyl oxymet hyl group, a carboxybenzoyl oxynet hyl

yepupcladpyan agtoanbonyloxs mmlony@paumroap, a butyryloxy
car boxypyri dyl car bonyl oxynet hyl group
ﬁﬁ%%%ho?mﬂ%@ﬁﬁ%ﬂ%?PtQFﬁu%ro%PTﬁﬁquﬁ&ﬁﬁﬂﬂﬁﬁFoﬁyo%EP“QW1an

et hox ”}?C%FF} grou %l%ic%gatrc% ﬁgr%ug?‘;}’ e b o@y 888 i hyloxy

g%hydrg;%%ﬁgﬁ%‘ﬂ@gfg%%&gu% Fnzoyloxy group, a
tayboxdirerSopt Iatyh ox phiret Aydy gidpdpabonslbayyethyd, a
carboxypyridylcarbonyloxy group, a phosphonooxy group, and the
like.

[0054]

‘ 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 g'roﬁp, a cyclopentyl group, a
cyclohexyl group; an acetylmethyi grouia, al-acetylethyl gfoup,
a 2-acetylethyl group, a 3-acetylpropyl group; a carboxymethyl

group, a 2-~carboxyethyl group, a 3-carboxypropyl group, a
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group, an ethoxyethyl group, a methoxypropyl group, a
nmet hoxyi sopropyl group, a nethoxybutyl group; a

mer capt omet hyl  group; a nethylthionethyl group, an

et hyl t hi omet hyl group, a 26 2-nethylthioethyl group, a
2-ethylthioethyl group, a 3-nethylthiopropyl group, a
2-met hyl t hi opropyl group, a 3-ethylthiopropyl group;

a met hyl sul fi nyl net hyl group, an ethyl sul finyl nethyl
group, a 2-methylsul finylethyl group, a '
2-ethyl sul finylethyl group, a 3-nethylsulfinyl propyl

gr edphoRypoBiinyreubf; | Ayhet BeyYcgiihylndthyl group, an
nmet hyl sul f onyl net hyl group, an ethyl sul f onyl net hyl
gFbopycariomelnarhyd] §ooyp etehpirogpsyparkonylmethyl group, a
2-et hyl sul fonyl et hyl group, a 3-nethy|su|fonylpropyl
grbopycarbon é@FFﬁ%yF%ﬁ%ﬁﬁan?Q§M6?r%°%Y-WQQﬂﬂlgrouP'
syl f | propyl . _an._amno hyl gr.ou

ARy R RN oo e SR SEPy TR OOy 97oup,
Q&Q%Qo %x?&&P%&H&ﬂéHH c%?%ﬁyja@LQHon arbonylethyl group,
but yrylam nonet hyl grioup, a 2-am noethyl group, a

- 2cadyl -BitReethybogy Detthy B Froipqph ayd morivieety| group, a
group, a 2-butyrylam noethyl group, a
4 - gyt geatimte gimplipgr ®up; hpdrdxywtdpilogybap naet hyl

roup, a_1-butyrylam noethyl group, a
ﬁe%?é%&&QHQﬁﬁﬁFﬁﬁﬁiHSﬁ%?hy?y%ﬂé%ﬂfééﬁWethyl“z'hYdrOXYEthyl
et hoxycarbonyl ani nonet hyl group, a
FPBLH SRR PR R 4 Slyasgprosyl srovp, o
2

= M-Clarhgﬁﬁﬁkﬁ'ﬁbﬁﬁfi%yﬂ 5PHYEp, & 1-hydroxybutyl group,
~ 2-et hoxycar bonyl am noet hyl "group, a

2-1 enfcimuvioggar heayp ank maiRito:goaty]l grohbpramet hyl
group, a fluoronethyl group, a 2-chloroethyl group, a
2=y oraavfliop TPyl pgretipheh i dnpikygrelpbutyl group, a

S SRISILIE UL O, o pmetiy1 group, s
ﬁ%éﬁ%ﬁﬂ?@ﬁﬁ@h@%ﬁp?X%nggylJmﬂJQQr§¥8§§Retﬁyl group, a
hydroxyacetoxymethyl group, an amincacetoxymethyl group, an
oxalyloxy group, a carboxylacetoxymethyl-group, a
carboxyproplonyloxymethyl group, a benzoyloxymethyl group, a
carboxybenzoyloxymethyl group, a pyridylcarbonyloxymethyl
group, a carboxypyridylcarbonyloxymethyl group, a
phosphonooxymethyl 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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3, 5-di hydr oxyphenyl net hyl gr oup,

a3--net hoxyphenyl net hyl group, a

3, 4- di met hoxyphenyl et hyl group, a 27
3,4, 5-trimet hoxyphenyl met hyl group; a 2-pyridyl net hyl
group, a 3-pyridylnethyl group, a 4-pyridyl nmethyl
group, a 3-nethyl-4-pyridylnethyl group, a
2-pyridazinyl methyl group, a 2-pyrimdinylnethyl
group, a 4-pyrimdinylmethyl group, a
2-pyrazinyl met hyl group, a 1H i m dazol -2-yl - net hyl
gr@étthy e hikidtpylazgebup; Y - Peidiytl c@iieephyd group, a
1Htriazol -5-yl-nmethyl group, and the like. [0055]
Theetly mitilcpmerydl kanoy| @rwtm&tmoweprshs@rmr @
R2 is a |ower al kanoyl group, .nea

ér%mg}ﬁhla?g%ra SFOBPan%H@%thYéi%ﬁéwla%msl HEAWYy 20

d
ettt %ﬁ%%oﬁ?g‘ﬁl?f DT Y Bk TS Abue,
X%ﬂgylsﬂrﬂ%le%hp Qrﬁ%@th§@guﬁfﬁn§ﬁlﬂ‘&p)[109§éﬂlp, a
The-t'erm “Iower af koxycarbonyl group which may be

substiytdifled hyapropyl rdaasea whehglBA1l fsnalhaierl group, an
al koxycar bonyl group which may be substituted, neans

¢ hley ehovisrngddsethbédgtower aaﬂ%@tﬁﬂ?@ﬁ@@nﬁ%ﬁlﬁhﬂaﬂ%@: a
substituted with_ a_hydroxy group or an aronat

%é?“e‘ﬂ@éwé'ifuoevéﬁaayl iR xartpPEE Y RERLEPAY TRAGRYE. T50%P: 2
h
e Qﬁgf SRV PEPEED L% C’ﬁ;g? o By Tropyl group:

Ol n el ¥ A% k-8% caabcﬁwé hy 584 Rom@BHyt Ngrdi: e
[0057f1The ?Lrﬁl I%mer al ké&ﬁgg}ougm Y h@r =

scdstidniedicthed pRotibe axpmnngmyaaﬁznomeahybmgnoup, a
al koxy group which nmay be substituted, neans the
bipexreslgadaomss 8y L ogkeunl k@x%r@l@@ﬁt%ﬁﬂcﬁroup, a

2-acetylaminoethyl group, a 2-propionylaminoethyl group, a
2-butyrylaminoethyl group, a l-acetylamincethyl group, a
1-propionylaminoethyl group, a l-butyrylaminocethyl group, a
methoxycarbonylaminomethyl group, an
ethoxycarbonylaminomethyl group, a
tert-butoxycarbonylaminomethyl group, a
2-methoxycarbonylaminoethyl group, a
2-ethoxycarbonylaminoethyl group, a
2-tert-butoxycarbonylaminoethyl group; a chloromethyl group,
a fluoromethyl group, a 2-chloroethyl group, a 2-fluorcethyl
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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may be substituted wth a hydroxy group or an aromatic
28 heterocyclic group, and exanpl es thereof include
amet hoxygroup, an ethoxy group, a 2-hydroxyet hoxy
group, a 2-pyridylnmethoxy group, and the Iike. [0058]
The term "am no group which may be substituted" as in
the case where R2 is an am no group which may be
substituted, means an unsubstituted am no group, as
wel | as a nethylam no group, a dinethylam no group,
an ethylam no group, a 2-hydroxyethylam no group, a

27 pysH thinthpayghedPlméthy B egbyban 126 pgt-adplmaniyl keroup,
i ke. Furthernore, the am no group which nay be

3 Ubgrtigvadetrhy 1 bgrousu s t4 tausdyamephal | group, a

het erocyclic group containing, as a constituent

r%%afén 4 -pysAyARe Fhh S Put s Tﬂﬁ’é’lélﬁéllé‘bféﬂﬁ%iﬁje&mupr

rﬁ,}ﬂ%ﬂﬁ%ﬁhyﬁmethgg g c|>1.§§ ptepl gl%o&lml H}éfmgthyl group, a

lgR,exf&Z:ﬂ @k f @ ”Ea{fh}ﬁ—lﬁi'rra%%hw 91%@1:11 Q_‘;ﬂoﬁh%, a
I i'Ke. 59] The "phenyl group which may

Innpyﬁdzdmsd aSmEﬂnylheoups%.mneﬁfné%bn4s4yuemennylgroup,
group which may be substituted, neans an

s st iltieed phenyl group, as well as a phenyl group
whi ch may be substituted with one substituent selected
F4%GAlt he group consisting of a | ower aIkyI group, a

hydrm% l Qg\?rf\ %!ol%«yer agf;gﬁgxl agaxt%g)"ox c%.%e wherde R?

an1nocarbony group carbony grou

5 Qllwé%mmﬁagbeayl ST O stk@u.%ﬁt paief srabbe Hxﬁ@;"ched

t hese substituents are present on t par a- pOSI tion
afiamovasgeaip havthe boodbenvben dthesaf ik eeatnpdasdthereot
phenyl group and the am no group. Thus, exanples of
: Jtrweh@@eﬁw acetyl group, a propionyl group, a butyryl group,
a valeryl group, a hexanoyl group, and the like.
[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 substituﬁed with a hydroxy group or
an arcmatic heterocyclic gi:oup, 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”
ag 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

28



29 group which may be substituted include a phenyl
group, a 2-nethyl phenyl group, a 3 -nethyl phenyl
group, a 4-nethyl phenyl group, a
4- hydr oxymet hyl phenyl group, a 4 -hydroxyphenyl group,
a 4-ani nocar bonyl phenyl group, a
4- met hyl am nocar bonyl phenyl group, a
4- di net hyl am nocar bonyl phenyl group, and the I|ike.
[ 0060] The aromatic heterocyclic group as in the case
where R2 is a heterocyclic group, may include a 5- or
be PERBEFEI ¢ U0 0R1T SONpI e H1g rafodniid 1adeel wrtieyslgreoup,
group, for exanple, a 2-pyridyl group, a 3-pyridyl
grozipioxy 2rpypi i di thpidrgeyephoxa A rad R npy T oy thoxy
az- pyrlda2|nyl group, a 1H i m dazol-2-yl group, a
TPy r 8 Biey L ikPoup, a 1H-triazol -5-yl group, and
iag%%f [0061] Anong these, as for R2, a hydrogen

a nethyl group, an ethyl group, a tert-butyl
group,mrd E¥£h ORLARY o) fni & n&@rﬂsmttméhtga@% iR the
2- car boxyet hyl group, 2- (et hoxycar bonyl ) et hyl
ga el rhea eyl ©Xatreinbyd gro@@pwhﬂ:h hlyy]dé eupethylitgd pumans
a 4- hydroxycycl ohexyl group, a
2a gy ituhgdraxire girghiet B4 wgrléu@S sameiby i oRyAR tITnAuID
group, . a nethylthiopropyl group
%E@%ﬂﬂ?ﬂﬂ%ﬁmﬁ?PpﬁéﬁyP g@%uﬁ?hﬁiamﬁﬁphﬁFgﬂpfoﬂylpropyl

ydkosfd ;EEL im‘:if%bo” L am ” %%\hd%gwno roup, an

Hoxyda anin

é%éyl%ﬂx%&%@ﬁnﬁhamm%ﬂéﬁ GRAURe riioget I 0RLAY lgroup
group, a hydroxyacetoxynethyl group, a

whivd dvamienenshytuggEdumy e cashoxyietthed yakighdtic
group, a nethoxycarbonyl net hoxymet hyl group, an
ke tryaayslieng T o ReRFARRRDE . groapseas Bptuent, the nitrogen

atom which constitutes the aforementioned amino group, and
examples thereof include a morphcelin-4-yl group, a piperidino
group, a piperazino group, a 4-methylpip_erazino group, and the
like. |

{0059]

The term “phenyl group which may be substituted” as in
the case where R? is .a phenyl group which may be substituted,
means an unsubstituted phenyl group, as well as a phenyl group
which may be subsfituted 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.
It is preferable that these substituents are present on the
para-positionwithrespecttothebondbetweentheaforementioned -

phenyl group and the amino group. Thus, examples of the phenyl
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2- hydr oxyet hoxynet hyl group, a
(pyridin-3-yl net hoxy) net hyl group, a mercaptonet hyl
group, an acetyl group, and a nmethoxy group may be

i ncluded as preferred groups; and a hydrogen atom a
met hyl group, an ethyl group, a cyclopropyl group, a
car boxynet hyl group, a 2-carboxyethyl group, a

hydr oxynet hyl group, a 2-hydroxyethyl group, an

acet oxynet hyl group, a nethylsulfinylpropyl. group, a
nethylsulfonylpropyl group, a

ﬁ?& ROXYERID oY & BEBEPYtutEdUihelide a phenyl group, a
droxyacet oxynet hyl group, a dinethylam nonet hyl

@memhyrph&nyﬂnqwmahaﬁymethyﬂpgﬁnypgnmmp,a4 methylphenyl
“et hoxycar bonyl nmet hoxynet hyl group, a
grqy@rgX@é} %ngpﬁyylp@¢%wbgzgup,zié—hydroxyphenylgroup,

é'%&%%&gﬁg ﬁ 0% gggﬁg grﬁgfﬁ%ipﬂgﬁgﬁ Egr o%ggphenyl
Pop f‘%ln{é‘%?l%ﬁﬁ@éé%@&%%%nyﬁﬁgygn B e Lk,

Yred groups dr ogen group, an
eddwb) group, a hydroxynethyl group, a 2-hydroxyethyl
group, a dinmethyl am nonmet hyl group, and a nethoxy
gr oup Trey alyemantt UtsthrdQe82) gsowhesdbsthe e where R
represented by -NR R2, an am no group, a nethylam no

¥ oeuﬁletaelzﬂqmlﬁﬂ GHPWD, (P pLRE Ueh 7 Box §He® HYFTREH 510

1? Ib)&?é}tﬁ{%%;‘-gél %&“&Fé&r OX rr,::;gct)c;1 cl)l%mgrngugr PUR e>?amp1e ,
ngrawiﬁ%g%angggﬁr up Wﬂagdmﬂ

|n preferrgg gr oups ernore; Rl and
aaypytogedherl gdddd tHe-pirtiqgeinybgodud 0a nhi thi ddasle- 2 - yl
groups are bound, forma saturated 31 heterocyclic
growp. aTRE- Qaraz@ﬁfﬁ}aﬁetmmxmpycalbﬂgﬁnﬂﬁ?qhw5rwﬂsgr0up: 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-l-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—chloro_ethyl group, a
hydroxyacetoxymethyl group, a dimethylaminomethyl group, a
carboxymethoxymethyl group, a methoxycarbonylmethoxymethyl

group, an ethoxycarbonylmethoxymethyl group, a
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case neans a 4- to 7-nenbered saturated heterocyclic
group which nay have, as a constituent, 1 to 3
identical or different atons selected froma nitrogen
atom an oxygen atomand a sulfur atom in addition to
the aforenentioned nitrogen atom Specific exanples

t hereof include an azetidinyl group, a pyrrolidinyl
group, a pyrazolidinyl group, an imdazolidinyl group,
a thiazolidinyl group, an isothiazolidinyl group, an
oxazol i dinyl group, an isooxazolidinyl group, a

Pl Mﬂ&dy@%hoﬁ&ﬁé@h¥ﬁ gROBET a7 (Byk-i G QUP; y BreBNGY0 syl 1
group, athionorpholinyl group, a hexahydropyrim dinyl

@roup, aaméetapptyitdyir pdaap nyn geetpl gr@up, and a methoxy
honopi perazi nyl group, a honopi peridinyl group, a
FROPENTAP S M‘?lucg?fb B, PERIEITIee ITRPS | B84 Mdbagen atom.

t hese, .an azeti di nyl oup, a rrolidinyl, gro a
byTSIbl GRAPF: GRBULEREh T, B FUF P E oL A

, o I v
LA, QS £ RCRERBL SO Rnfe e ydroxmethyl
SFQUP, aa2@9@9@&&@%¥Er%p,aahhhea’ﬁéﬁﬁﬁ)ét'tm ooat) a

and "‘a honopi perazinyl group are preferred,
metadigudfidiyhytogyhuprowapi pemazhpybugfoyplpropyl group, a
anor phol i nyl groyp and a thi onorpholinyl group aae
O RIcarbPREdam] BOBE]Y THedw 42 by gr o yRsGAieFemethy L group,
sat.urafed hetero lic _groups be .substi e .t h
S e e R R R SR s e I

LR, 2, Ng ofngat ORIt IRl e thyl
%%ﬁg&qggﬁggﬁ%%?}?%r 32]?%3:" %}r oup, aﬁ?}ydr oxy ég)ﬂ&p, Y
g?afb@go a0 (9P d 81 3 -3 Tind@ hgkoMipe Blngl yrivale)ge maetamtofethyl

0

ng as substitution can 32 be achieved, these

subst,i enemetyiayrbeps ubsl bt wedtbon JERUP Jerk Peatpdudad as
ég?;§5252¥¥235£gézé.onAgéggﬁkggégﬁ%%gifelgﬁo£8§?Ejgkﬁ%ben
atom, a methyl group, an.etﬁyl group, a hydroxymethyl group,
a 2-hydroxyethyl group, a dimethylaminomethyl group, and a
methoxy group may be included.
[0062]

Ag 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]

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

atom to which these groups are bound, form a saturated
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group and hal ogen atom that can be used for the
substitution of the aforenentioned saturated

het erocyclic group may. be exenplified by the sane

ones as those descri bed above. [0066] When the 4- to
7-menbered saturated heterocyclic group is a

t hi onor phol i nyl group, it is preferable that one or

two oxo0 groups are substituted on the sul fur atom
[0067] Thus, in the case where R and R2, together

with the nitrogen atomto which these are bound,
hetasoaydtid grFupenb&hedssatmataticoet dsiccddycdraigioughis
whi ch nmay be substituted, specific exanples thereof
FABE UGENAF Bz &P %“@ﬂbﬂyﬁdgﬁa&% atgd hatERprage i grerp-which

2,2-dineth
%ayél"i‘ga[vl%t %%/laagg??ia%%uefn | ld}cba c}/eélt%_calipér %J_fferent atoms

§e@¥8‘£9&%§6ﬁxta{ 9‘1%::9: XL a@Jrr‘o“.Qn o@:g%eﬁxé‘@&ﬁhhﬂ'e{‘sﬁﬁhr atom

group, oxoazet 1 d

3nf h&@it@ﬁﬁ'ﬁtﬂcdit&elafbreﬁé@&tﬁbn@i nitrogen atom. Specific
3,3-difluoroazetidin-1-yl group; a pyrrolidin-I|-yl
gx@mmleaaﬁ&eZedEnénhym®wﬁnnhzdtmdinyl gynpups pyrrolidinyl
3,3-di met hyl pyrrolidin-I-yl group,,

grcﬁ\};{@f @(W@rz@lllléﬁﬁyp- g:rm@ o 1@1::16.201 idinyl group, a
gh r-oxy.pyrrolidin-|

%ﬁﬁ%ﬂ/l ﬁ}%%}:l]‘ngar%éﬁl%%n}@r%ﬁﬁp ,anoxazolidinyl
- cuop Upelhzbyhi gy SUpo 30xaBuCE Bl gl nalod,

group, a |oxopyrr0|

B B NP N uhoyﬂahogirgurgrcal;nya ar Obhstighdl-iplyl group,
group, a 2-methyl pyrazolidin-1-yl group, a

2- wmmﬂyppvamwﬁwl |grypupg r ewpetraahydmpyridaz inyl group,
3-oxopyrazolidin-1-yl group

3, ]TSOYEF?R)‘WW&%M arﬂup yéF @Wméﬁyl group, a
hg&g%%p .n- l.ogroup, - as th%|lﬁlda20|ldln 1-yl
group, 5 g %b ﬁla blfaj %¥§%1 group, a
fo@xp M dazolidin-1-yl group, a '

Among these, an azetidinyl group, a pyrrolidinyl group,
a pyrazolidinyl group, an imidazolidinyl group, a piperidinyl
group, a piperazinyl group, a hexahydropyridazinyl group, a
hexahydropyrimidinyi 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.

[C065]

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 hyvdroxy group, an oxo group, an

amino group and a halogen atom. As long as substitution can
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- met hyl - 2- oxoi mi dazol i di n-1-y1l group, a

- met hyl - 4- oxoi m dazol i din-1-yl group, a
, 2-di met hyl i m dazol i n-1-yl group; a piperidin-1-yl
roup, a 4-nethyl piperidin-1-yl group, a
, 2-di met hyl pi peridin-1-yl group, a
3-di net hyl pi peridin-1-yl group, a
4, 4-di net hyl pi peridin-1-yl group, a
4- hydr oxynet hyl pi peri di n-1-yl group, a
4- hydr oxypi peridi n-1-yl group, a 2-oxopiperidin-1-yl
Qeonhidred- 0xOpe patistdiinudny b nglyobp, substituted on the same
4- oxopi peridin-1-yl group, a 4-am nopiperidin-1-yl
@rt@mp oMy bpw@ii@ﬂ:p@i@ diffexprguptoms. The lower alkyl
4-chl oropi peridin-1

FToug; FF@Jfa&ﬁi’ﬁé’r @&pﬁ ﬁl%@tr_ cpaé:\, ggpuscad for the substitution
§>’f tg %#8£é)rﬁ)ér&elroln%dn %t}ﬁkaggcg%ét&ocycllc group may -be

Of Opi perl

dxdngdh chlof op) P&Ié ol oﬁEsgé_Quﬂao&ﬁa RIRRAABER dpdte .
group, a 4-nethylpiperazin-1-yl group, a
4oethBY| pi perazin-1-yl group, a

4-i sopropyl pi perazin-1-yl group, a

2 cycl Bprmiepiiperaz] mepbgregr sapurated heterocyclic group

%C| opr opyl pi pgﬁ;éﬁ@i@z:1tgr18ugrefaerable that one or two

éx%ygkﬁé#%y 1pé %q{b%@:.@u e&l ogri.oklileo SL?lfur atom.

pi perazin-

3035¢]nethylp|pera2|n 1- yI group a

2, 6-di et hyl pi perazin-1-yl group, a

2- cycl Tiprsopimh £ e mekkyheiied agid R - t;dgeg:murmita:t 13 nitrogen
3-cycl opropyl - 4- et hyl pi perazin-1-yl group,

gtqmg:owlpzf@'t ’ﬁ?qa?ﬁ I@,@p@gqqldl mrn@'@ép tx7- membered saturated

éé%é%o%w}c{: cE H%PBP a&;&% rﬁq}ipél s%s%&%{utgd, specific examples

thereof include anazetidin-1-yl group, a 3-methylazetidin-1-y1
group, a 2,2-dimethylazetidin-1-yl1 group, a
3,3-dimethylazetidin-1-y1 group, a 3-hydroxyazetidin-1-yl
group, a 2-oxocazetidin-1-yl group, a 3-oxoazetidin-1~-yl group,
a 3-fluorcazetidin-1-yl group, a 3,3-difluorocazetidin-1-yl
group; a pyrrolidin-1-yl group, a 2,2-dimethylpyrrolidin-1-yl
group, a 3,3-dimethylpyrrolidin-1-vyl group, a
2-hydroxypyrrolidin-1-y1 group, a 3—hydroxyp$rrrolidin-l-yl
group, a 3,4-dihydroxymethlylpyrrolidin-1-yl group, a
2-oxopyrrolidin-1-yl group, a 3-oxopyrrolidin-l-yl group, a
2,5-dioxopyrrolidin-1-yl group, a 3-aminopyrrolidin-1l-yl
group; a pyrazolidin-1-yl group, a 2-methylpyrazolidin-1-yl
group, -a 2-hydroxypyrazolidin-1-yv1 group, a

3-oxopyrazolidin- 1 -yl group, a 3,5-dioxopyrazolidin-1-yl
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4- hydr oxymet hyl pi perazi n-1-yl group, a

4- hydr oxypi perazi n-1-yl group, a 2-oxopi perazin-1-yl
group, a 3-oxopiperazin-1l-yl group, a

2- 0X0- 4- net hyl pi perazin-1-yl group, a

3- 0xo0- 4- net hyl pi perazi n-1-yl group, a

2, 3-di oxopi perazi n-1-yl group,

a3, 5- di oxopi perazin-1-yl group, a

2, 6- di oxopi perazin-1-yl group, a

2, 3-di oxo- 4- net hyl pi perazin-1-yl group, a

Jrourl axdrd-dsebhybphperdzghcdp ybh Dh@ithylanidazolidin-1-yl
3,3,4-trinethyl -5-oxopi perazin-1-yl group, a

aroud, ta i reHepjinigagrdpiper bzin-gropp .geoup; a
hexahydropyrlda2|n 1-yl group, a

- e Poﬁyﬂdﬁ%‘?‘hgfl 3| gr oup a

1yl h 1- ,
iﬂetﬁ?ﬁt SRR PR CAAM e, 90N 2
$- rha/ﬁm%h@smgaawmﬁ@ﬂﬁ sgro%oua a

3- oxohexahydr opyri dazi n-1-yl” group, a

B; pxdhe@aindrdpy kol az + D~k Wro@pQUA; pBperidin-1-y1l group, a
hexahydropyrimdin-I1 -yl group, a

2-mthyliieeatiyidnopyyl nqrmup,l«'sylz Gr-dipethylpiperidin-i-yl
3- net hyl hexahydropyrimdin-1-y roup, a

FEARYi ifethy ek H}Bb?/‘?ﬂﬁﬂd}‘r?‘fqylgr(j’ﬁaup a

&t Bsgr oD A 1) groue. @

y ro i yl group, a
di@kd@tlh@vqisagggi@mrimld@wupyl gro?p a 35

2 oxohexahydropyri m di n-1-yl group, a
4A-mxofesaliydrapy ni- 0tdl mrbupl grevpppéperidin-1-yl group, a
5- oxohexahydropyri m din-1-yl group, a
%—W@éméywnﬂmwpa a4 gax@@apeal%nphoﬂ reRg: 2
g am1noﬁ%per1 in- netf%hgg&ghgl 1u3&oﬁ%pergd1n-1—yl group,
a 4-chloropiperidin-1-vl group, a 3,3-difluoropiperidin-1-yl
group, a 4,4—difluoropipe£idin~l—y1 group, a
3,3-dichloropiperidin-1-yl group, a
4,4-dichloropiperidin-1-y1l group; a piperazin-1l-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-v1 group, a
4-cyclopropylpiperazin-1-yl group, a
4-cyclobutylpiperazin-1-yl group, a
2,2-dimethylpiperazin-i-yl group, a
3,3-dimethylpiperazin-1-yl group, a
2,6-dimethylpiperazin-1-yl group, a

2-cyclopropyl-4-methylpiperazin-1-yl group, a
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3, 3-di net hyl nor phol i n-4-yl group; a thionorpholin-4-yl
group, a 2,2-dinethylthionorpholin-4-yl group, a

3, 3-di et hyl t hi onor phol i n-4-yl group, a

2- oxot hi onor phol i n-4-yl group, a

1, 1- di oxot hi onor phol i n-4-yl group; a
honopi perazi n-1-yl group, a
2- et hyl honopi perazin-1-yl group, a
4- et hyl honopi perazin-1-yl group, a
4- cycl opr opyl honopi per azi n-1-yl group, a,
2; 2vdioptdyrhamoeitheiatpardez nh- Gdugroap, a
3, 3-di net hyl honopi perazi n-1-yl group, a
8,5, ar'ﬁﬁmﬁﬂm@%@ﬁa@rh 11 Ireiioud a

-di et hyl h erazin-1-yl group, a
SR v 1Ily$r Buf 2

, 4, ra group, a
3: BT LR TR RRRL R £ il O
3 0K9@ﬁﬂ§@ﬁhé3ﬁ{ﬂ@1@e%a¥hngi oyp, gréup, a
5- oxohonopi perazin-1-yl group, a
6~ boyahonnpippeeaiinAl iy gragroud, 2-@xop1pera21n 1-y1l group, a
7- oxohonopi perazi n-1-yl group,
2= @&@pmwm HoirépPperazi d- %"cgﬁao@rmﬁhy‘éplperamn 1-y1
3- 0X0- 4- net hyl hono azin-1- r.ou
& or oA PEoP S AT SodReu] =
[

‘9-%%1&‘5.@%%2%% gf?gé}l %.3\’5 Qﬁggg}’plﬁera21n 1-ylgroup,
2, 3; il oxphpRRIrAeE AZ1 Nyl - gimgﬁf ouap a
2, 3- di oxo- 4- net hyl honopi perazi n-1-yl group,, and the
2 kediogmengethydpipard=hydr ok grwew. den- 1-yl group, a
3- oxopi perazin-1-yl group, and a norpholin-1-yl group
%I%Fd¥9%9EﬁWW%&hYFBGBQTaZln -yl group, a
3,3,4-trimethyl-5-oxopiperazin-1-yl group, a

2,2,4~-trimethyl-3~oxopiperazin-1i-yl group; a
hexahyd;opyridazin—l—yl group, a |
2—methylhexahydropyridazin—1—yl group, a
3,3-diﬁethylhexahydropyridazin—1—y1 gréup, a
4,4-dimethylhexahydropyridazin-1-yl group, a
6-hydroxyhexahydropyridazin-1-v1 group, a
3-oxohexahydropyridazin-1-y1l group, a
6-oxohexahydropyridazin-1-y1l group; a hexahydropyrimidin-1-yl
group, a 2-methylhexahydropyrimidin-1l-yl group, a
3-methylhexahydropyrimidian-1-vyl gréup, a

2, 2-dimethylhexahydropyrimidin-1-yl group, a
4,4-dimethylhexahydropyrimidin-1-y1 group, a
5,5-dimethylhexahydropyrimidin-1-yl group, a

6,6-dimethylhexahydropyrimidin-1-y1l group, a
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Wen Yis -OR ' , Rl' represents a |ower al kyl group
which may be substituted with a hydrogen atomor a
hydroxy group. The |ower al kyl group neans, as
descri bed above, a straight-chained, branched or
-cyclic alkyl group having Ito 6 carbon atons. These
maybe substituted with one or two hydroxy groups. The
position of substitution of the hydroxy group is not
particularly limted as long as substitution can be
achi eved. Therefore, exanples of Rl' may include a

by dxoigemgtdrmpyainmethyt Lgydupown et hyl group, a
hydr oxynet hyl group, a hydroxyethyl group, and the
ki Rechexiidgopyedaidanhydybgirerumt.om a nmet hyl group
and an ethyl group, are preferred. [0069] Z represents
AnCBRYRYEA YA ORYSATAASHr { UYL ASHP BO070] R3 represents

hydr ogen at .a.l l.graqu hal.pg
e SRR 4P PG o0 e ¥ Bl B 2 e
§,§h§§ﬁe9!ﬂy‘lﬁ1%§?ﬁ%@inbﬁaﬁf W, eyclic group having 1
to 6 carbon atons. The hal ogen atom al so represents
B he-Same: Iyrlmopphad ihhosel gaespr iseldi almytholAmprgyl group,
t hese, a hydrogen atom_ a nethyl group and a chlorine

at on3 abiegiheflshi edor pho¥in-S¥ ITieeogenbiznat i on of the
respective _substituents in general formula (1) is not

pat 1AM R PRPEBRC bRt aft SEEWBlaPy  conbi nation of
L e
g RUBOAR RO X 30, po0en Ao
2-methylhomopiperazin-1-yl group, a
4-methylhomopiperazin-1-yl group, a
4-cyclopropylhomepiperazin-1-y1 group, a
2,2-dimethylhomopiperazin-1-y1 group, a
3,3-dimethylhomopiperazin-1-yl group, a
5,5—dimethylhomépiperazin—1—yl group, a

6, 6-dimethylhomopiperazin-1-yl croup, a
7,7-dimethylhomopiperazin-1-yl group, a
3,4,5-trimethylhomopiperazin-1-y1 group, a
2-oxchomopiperazin-1-ylgroup, a 3-oxchomopiperazin-1-ylgroup,
a 5-oxohomopiperazin-1-yl group, a 6-oxohomopiperazin-1-yl
group, a 7-oxohomopiperazin-l-yl group, a
2-oxo-4-methylhomopiperazin-i-yl group, a
3-oxo-4-methylhomopiperazin-1-yl group, a
5~oxo~4wmethylhomopipefazin—l—yl group, a
6-oxo-4-methylhomopiperazin-1-yl group, a

7-oxo-4-methylhomopiperazin-1-yl group, a
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Mor eover, anot her exenplary conbi nati on of preferred
substituents includes a 2,5-difluorophenyl group or a
2,3,6-trifluorophenyl group for Arl; a phenyl group, a
4-f| uorophenyl group or a
6-(trifluoronmethyl)pyridin-3-yl group for Are; -302-
for X; a (hydroxynethyl) am no group or an am no
group for Y, an oxygen atomfor Z;, and a nethyl group
for R3. [0073] As such exenmplary conbinations of
preferred substituents, ,. for exanple, a conbination
af 3 ad 2oRoKhiidpigicaphenyl - g1 ogipod®r a Arl, a
4-fl uorophenyl group for Are, -SQ2- for X, a
e h§ dd bseporet ﬁgdghyamomopgp@u@z o111 Aoy gendathem Fie -
and a nethyl group for or_ a_conbi nation of a

émgn@ ERER UG épﬁaﬁgfpxyaa%ﬁl@m JArYIl FOHPr| Bor opheny!

g7 ot 1P 4SS ek omnd o RN o PO e

Egéfggre@;conblnatlon of a 2,3,6-trifluoropheny

group for Arl, a phenyl group for Are, -S02- for X, a
(bydspxynmet hyl ) am no group for Y, an oxygen atom for

Z, and a nethyl group for R3; and a conbination of a

2, 3, 6-Wh&if Kubs oBEhy R 'gﬂt‘wa‘e@ﬁsmtllm@r alkyl group which

6-(trifl t hyl di
m@%@re' PSS Sy HR R ST GE Gt BHAFPEY S7ougn The

a
%Fg%g 9?883&]%?ﬁéQ%3%%0 :erepfgégn%%g E;gﬁgﬁ%?
£9£ﬁ@ﬂ1@d (‘)]1.=)cy%f1 18 AT @SN hhPVENLiIQNe BRYbEXiatonsN tiieese
formof sterfeoisoners, or optical isonmers derived
hap msea@mnmtuutedaaiﬂmonamnmo apdrthegeoups. The position

stereoi soners, optical isoners and m xtures thereof
af sulkskt itution of the hydroxy group 1s not particularly limited

(D

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.

[00693]

Z represents‘an oxygen atom or a sulfur atom.

[D070]

R® represents a hydrogen atom, a lower alkyl group, or
ahalogenatom. The lower alkyl group means, as describedabove,
a straight-chained, branched ox cyclic group having 1 to 6 carbon
atoms. The halogenatomalso 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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included in the present invention. (0075] The salt of
t he conpound represented by general fornula (1) of
the present invention is not particularly limted as
long as it is a pharmaceutically acceptable salt, and
speci fic exanples thereof include mneral acid salts
such as hydrochl ori des, hydrobrom des, hydroi odi des,
phosphates, nitrates and sul fates; benzoates; organic
sul fonic acid salts such as nethanesul f onates,
2- hydr oxyet hanesul f onates and p-tol uenesul f onat es;
and orpantembaidodoH of taeirbspalcts veunibAd tuanes dhegeneral
propanoat es, oxal ates, mal onates, succinates,

fbunatat 66, imdinedt psrtieniantes,imidedat du- anl exenelany
mandel ates. [0076] Al so, when the conpound represented
BRI T (O RFERCTEEY FARS BH W dGrLYERS The

0 u may .be salt of an _alkalj ..Jretal .. 0
SeSntEf ot Rlrle b Mol o AR BenePla e Rl for
RPL, Raoll gylagl yaldimett%?'lgﬁihengr%'qu ¥; an oxygen atom
phar maceutical [y acceptable, and specifically,
bydral emd ef hantolat gsoapdidher’.i ke may be menti oned.

39 [0077] Hereinafter, the nethod for producing the

tompdlund represented by general formula (1) of the
present invention will be described. [0078] The

conpolif¥ s¥5ies BRPEREBYCHEIIAY COFRIPATEe} of RypFerred
RS Eer? 354 1o LRl e gobists. o

£04Th4 natil RS, ObnERS1 KW, IHRAUGLE 08 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 ¥; an oxygen atom for Z; and a methyl group for
R>.
[0073]
- As such exemplary éombinations of preferred substituents,
for example, a combination of a 2,5-difluorophenyl group for
Ar,;, a 4-fluorophenyl group for Ax,, -50,- for X, a
(hydroxymethyl).amino group for Y, an oxygen atom for Z, and a
methyl group for R®; or a combination of a 2,3, 6-trifluorophenyl
group for Ar,;, a 4-fluorophenyl group for Ar,;, -80:- for X, a
(hydroxymethyl) amino group for ¥, 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 combinationofa2,3,6-trifluorophenyl

group for Ary, a 6- (trifluoromethyl)pyridin-3-yl1 group for Ar,,
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met hods used in general chemstry, and representative
synthesis nethods will be described in the foll ow ng.
[0079] Hereinafter, a representative nethod for
producing a pyridine conpound of general fornula (1)

of the present invention, | wherein Z is an oxygen
atom (1: Z=0, wll be described. [0080] 40 R3 Br Arl
CHOR3 Br Art SHR Br Br~oN Arl "Nqgrl .N2 OH S, AC z
36 RBr Ar Br OHC Ari H43 RI CHO Ar SSAr2 83

R3 COOHR COON Ar Are N 1 O= . SS A A20z 79
-80;- for X, a (hydroxymethyl)amino group for ¥, an oxygen atom

for %, 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 as;nﬁmetric carbon atoms, and these
stereoisomers, optical isomers and mixtures thereof are.all
included in the present inventiomn.
foo75]

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, hydrcbromides, hydroiodides, phosphates,
nitrates and sulfates; benzoates; organic sulfonic acid salts
such as methanesulfonates, 2-hydroxyethanesulfonates and
p—toluenésulfonates; and organic carboxylic acid salts such ag
acetates, propanoates, oxalates, malcnates, 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
arcceptable, and specifically, hydrates, ethanolates andthe like

may be mentioned.
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RO3OR30 ~yRI BY~Y Al 3'"NA Al O

S A2 SA2 OIS"AA2 O 1b la 1lc Y=-NRIR2 or -OR
[0081] wherein Art, Are, R, R2, R3, R' and Y are the
sanme as described above. [0082] 1) Method for
produci ng al cohol derivative (3) [00831 41 3 Art-CHO
R3 ~Br Ni B Br AA ("NOH 23 Al Br 3 3 Ari
HR3 Br | Br RBr r "N NHCNBr OHC 2 4 3 [00841
wherein Arz and R3. have are the sane as descri bed
above. In a solvent such as toluene or diethyl ether,

d0077]

Hereinafter, the method for producing the compound
represented by general formula (1) of the present inventionwill
be described. |
[0078]

The compound represented by general formula (1) of the
present invention, a salt thereof, and a solvate of the compound
orthesaltcanbeproducedbyéombinationsoftheknownproduction
methodsusedingeneralchémistry,andrepresentativesynthesis
methods will be described in the following.

[0079]

Hereinafter, a representative method for producing a
pyridinecompoundofgeneralformula(l)ofthepresentinvention,
wherein Z is an oxygen atom {(1l: Z=0), will be described.

[0080]
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2, 5-di bronopyridine derivative (2) can be reacted wth
an equival ent of an organonetal lic reagent (as
representatives, an organolithiumreagent, or a
Gignard reagent), to thereby selectively lithiate
the 5 -position of the pyridine. By adding an

al dehyde represented by Arl-CHO as an el ectrophilic
reagent to the resulting solution, an al coho
derivative (3) can be obtained. In another nethod,
when di net hyl f or ngj,de orethyl fsormate is added,as the
8 philic reagent in the db Brectripdt K Sy Br
@ﬁ N on, an al dehyde deri vati; M) can be obt-ai :
The _al cohol derivative can al sgybe synthesizedgh
addi%g t-Li  thereto whichris prepared with ArlABr
or Ari-H, Nand ansequivale to3dtwo equival entsgof an
or ganonet al Nyc R S sa—Lepresentative/ an
organolithiun1regggﬁfy, in a so|vent such /as J
tetrahydrofurgﬁcor diethylﬂéth . I'n addifion, the
aryl car bal dehyde (Arl-CHO, aryl brom de
or aryl (Arl-H), or the 2,5-dibronopyri
(2) used in the production process de
be known conpounds, or can be produ 2
conbi nation of nethods that are weld known to those
ordinarily skilled in the art. [0085] 2) Method f,or
produci ng sul fide derivative (6) 0086] R3 Br Br R
3B Ar N Arl CN: Arl ~NOHLKS A2 356

3
R E\cooH R I\COOH
Ar; #N Arj =N

S\ O=S'~.

i ne der.i vhtve
ri bed gﬁ ve may

Ar, o Al
7 9
@] 3 O 3 0
R? ~ 2y R I\ Y R i\ v
Al”l 1,N —-—————— Arl =N ——- AF] =N
=S S~ O=S~
O Ar, . Ar, C’)’ Ar,
1b 1a o 1c

Y=—NRIR2 gr —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)

fooB31
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[0087] wherein L represents a | eaving group; and Arl,
Are, and R3 are the sanme as described above. A
compound (5) can be obtained fromthe al coho
derivative (3). The sulfide conpound (6) can be
produced by reacting the obtained compound (5) with a
thi ol conpound (Ar2-SH) in the presence of a base. In
this case, the thiol conmpound nay be wused in the form
of an alkali netal salt or an alkaline earth netal

salt (for exanpl.e Eplun1 sgdlun1 pot assi um . [0088]

I@ the reactio bet en the & Bed (5) and the thio
Iﬁfﬁﬁ% (Ar2-S the te gﬁﬁfﬁﬁe is usually from
N 200C, and pre er ab romroomtenperature to
C Depending on the type ofOH he conpound (5) or the
tth% conpound (Ar2-SH), higher 3reaction tenperature
may be preferred, and also, it nay be sonetines

preferable to performthe reactAgmilr a seal ed tube.
4% The reaction tine |§ usuaIIyA; 0.5 houk to 1

H)089] Exanpl es rbasé incl ude; inonga ?c
ggégémguch‘ag__ﬁydrldes:6£ al kal T"WBTAl s OAr N ne
ddrth netals (for eQ&ple, |ithium hydride, gedium
hydrige, potassium hydridg, calcium hydride); %nides
of alkali netals or alkal ne earth netals (for

g¢$§£% ['ithiumanm de, sodi um ami de, |ithium
ropyl am de, |lithium dicycl ohexylam de, [ithium

Mexaret hwl digh! AZibee 23QdEHM Q@@@r@g e i Sikaz hggve

potaSS|un1hexanethy|d|5|la2|de) | ower al koxi des of

al kal it alssventakkahiane wanidhaTetradsethol exanplee,
sodi um et hoxi de, sodi um et hoxi de, potassi um

2 - prd Bxiawpyrddiaki daeta sival (&l icae dar rhageedl sl gn

exanpl e,
equlgglent of an organometallic reagent (as representatives,

an organolithium reagent, or a Grignard reagent), to thereby
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.

In anothermethod, whendimethyl formamide or ethyl formate
is added as the electrophilic reagent in the above-described
reactlon, an aldehyde derivative (4) can be obtained. The
alcohol derivative can also be synthesized by adding Ary-Li
thereto which is prepai‘.‘ed 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.

Inaddition, the arylcarbaldehyde (Ar;-CHO}, aryl bromide
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sodi um hydr oxi de, potassi um hydroxide, |ithium

hydr oxi de, barium hydroxi de); carbonates of al kal
metals, alkaline earth netals or silver (for exanple,
sodi um car bonat e, potassium carbonate, cesium

carbonate, silver carbonate); hydrogencarbonates of

al kali netals (for exanple, sodium hydrogencarbonate,
pot assi um hydr ogencar bonate); alkyllithiunms (for
exanple, n-butyllithium or alkyl Gignard (for

exanpl e, nethyl magnesium brom de) ; and silver oxide,
ame, - B Y 3B L 1ASES, -$UG hAsham ,meslibirohopyaimir® derivative
triethylam ne, diisopropylethylam ne,

N=ietssd Aprigloobroélst tmdpbasess d@@p@ﬁbeﬁtﬁhwem@@mm
(for exanple, dinethylamno pyridine pyridin

|cﬁ’F‘BSEB1i%' ox SaPqu Qirﬁ@uc%q,pqy alq@nblnatlon of methods that

]fhr% %%egia]ﬁ% c{i: sg% ﬁg %%a:énl,lg dkilled in the art.
Yodsdi azablcyclo[2 2,2]octane). 44 [0090] Exanples of
t he solvent i ncl ude aIcohoI sol vents, ether solvents,

hal ogen) s tvedt Forapesatittng obwehids @Ririkateveolaents,
am de sol vents, ketone solvents, sulf oxide solvents,
dadsehter, and mxtures of two or nore of these nay

aI?§ be ysed. Anong t&gse Eethylene chlorl \

te bf uran, diethy and the I|
whHd. [-6694} Thér And (5}—havrng 1Ieawng

gro L can be produced; fromthe al cohol eﬁ\ t|ve

(3) by converting the hydroxy group to the Ieav%ng

grogf according to a kndwn net hod. Exanples & the

| eavi ng group represented by L include a hal ogen atom

(6bkerine, bromne, iodine, etc.), a

Cl. 6al kyl sul fonyl oxy group

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

the same as described above.

& compound (5) can be 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 thiol 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 thicl compound {(Ax,-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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whi ch may be hal ogenat ed (nethanesul f onyl oxy,

et hanesul fonyl oxy, trifluoronethanesul fonyl oxy, etc.),
‘a C6-1o aromatic hydrocarbon sul fonyl oxy which may be
substituted, and the |like. The substituent for the
aromati ¢ hydrocarbon sul fonyl oxy group may i ncl ude
one to three of hal ogen atons, Cl1_6 al kyl groups

whi ch nmay be hal ogenat ed, Cl-6 al koxy groups, and the
like. Preferred exanples of the |eaving group include
a benzenesul fonyl oxy group, a p-tol uenesul fonyl oxy

FheUPeadtidh RAplt hal apasul{ omydnoxy. sgRoUR, ta 1 day.
2- napht hal enesul f onyl oxy group, and the like. In

dddeeion, the thiol compound (Ar2-SH) used in the

production process described above may be a known
conpoulreRTRdes @inthe PretlubR Wi ia 1BERBARAE RFERF Such as

hods t 1, k th [ i
BRAFrace P APHE 5 a8 TO0057  5)° RRT FbaeFBr Sy ey e
Lo b : C : el .
PLE R S e PG e
eFedd) AbiniddE @ FATkRBL akCalhersallaldsddesethbedals (for
above. A pyridine-2-carboxylic acid derivative (7)
eaampke, piddugesnbye adddingn anide gahohbrmiil iseprepgentide,

to a 2 -bronopyridine, _derjvative (6) foIIomed,Qy,
%@Fh#lﬂ%g@i%&%éﬁl%aﬁﬁg Ehioty hexamethyldisilazide,

sodiumhexamethyldisilazide, potassiumhexamethyldisilazide);
lower alkoxides bf alkali metals or alkaline earth metals (for
example, sodium methoxide, sodium ethoxide, potassium
t-butoxide); alkalimetals, 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
hydrogencarbonaté, potassium hydrogencarbonate) ;
alkyllithiums (for example, n-butyllithium) or alkyl Grignard
(for example, methyl magnesium bromide); and silver oxide, and
organic bases such asg amines (for example, triethylamine,
diisopropylethylamine, N-methylmorpholine); and basic
heterocyclic compouﬁds (for example, dimethylamino pyridine
pyridine, imidazole, 2,6-lutidine, collidine,
1,8~diazabicyclo[5,4,0]undec—7-ene;
1,5-diazabicycloi4, 3, 0l non-5-ene,

1,4-diazabicyclol2,2,2] octane} .
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di oxi de as an electrophilic reagent. [0095] The

organi ¢ sol vent naybe exenplif ied by an ether sol vent
such as tetrahydrofuran or diethyl ether, a

hydr ocar bon sol vent such as tol uene, or
hexanet hyl phosphoram de (HWPA), or a conbination
thereof. As the organonetallic reagent, an equival ent
to excess anount, preferably an equival ent anmount of

al kyllithium (for exanple, n-butyllithium
sec-butyllithium t-butyllithium phenyllithium
eb@og] i s subjected to the reaction. The tenperature

for the reaction is usually from-100 to 50C, and :
pr ef erfxginp leeonf -t18 solo@t Thelyderalephali gelivents, ether
usually fromO0.1 hour to 1 day., Into this reaction

SO G, IR RBEhs ot Bltde 39PTE LGSR S Tl id Sriments.

| s. added as_an, el ectrophilic re '
B SPURR- FoRSrae PORRT, FERRERLfe OFvae  ppapiter

BOEm 820 §F SRADIE 16981 5 8HeQ Ofny ThEsd 9RCLLEE.  infng
Is usually from 0.1 hour to 1 day. ¥0096] 4) Met hod

fiogsepr aduny Dgne Whldirage 2-tearoxrotuaehd didsthwagtver and
(9) [0097] R3 Br RB CHOR COON Art I "N Arl N Art N
Qe S.1k§" arpr Braferpedrz 6 8 9 [0098] wherein Arl,
fgg%f?uj R3 are the sanme as described above.

The compound (5) having a leaving group L can be produced
from the alcohol derivative (2) by converting the hydroxy group
. to the leaving group according to a known method. Examples of
the leaving group represenrted by L include a halogen atom
{chlorine, bromine, iodine, etc.}, a Ci.¢ alkylsulfonyloxy group
which may be halogenated (methanesulfonyloxy,
ethanesulfonyloxy, trifluoromethanesulfonyloxy, etc.}, a Cs-10
aromatic hydrocarbon sulfonyloxy which may be substituted, and
the like. The substituent for the aromabtic hydrocarbon
sulfonyloxy group may include one to three of halogen atoms,
Ci-¢ alkyl groups which may be halogenated, Ci.¢ alkoxy groups,
and the like. Preferred examples of the leaving group include
a benzenesulfonyloxy group, a p-toluenesulfonyleoxy group, a
l-naphthalenesul fonyloxy group, a 2-naphthalenesulfonyloxy
group, and the like. '

In addition, the thiol compound (Arz-éH) 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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A pyridi ne-2-carbal dehyde derivative (8) can be
produced by adding an organonetallic reagent to a
2-bronopyridine derivative (6) followed by stirring,
and then adding dinmethylformam de or a formc acid
ester such as ethyl formate as an electrophilic
reagent. [0099] The organic solvent nmay be exenplified
by an ether solvent such as tetrahydrofuran or
di ethyl ether, a hydrocarbon solvent such as tol uene,
or hexamet hyl phosphoram de (HVWPA), or a conbination
thesepf. As the organonetallic reagent, an equival ent
to excess anmount, preferably an equival ent armount of
al kyl 13}t Maphotf dorepaogieing-thatiglinet- B gayboxylic acid
sec-butyllithium t-butyllithium phenyllithium _
gerivativelilected to the reaction. The tenperature
L&é %fe reaction is usually from-100 47 to 50C, and

3 ably from-78 to OC. The stirring tine is

usf;ht;aﬁfon10.l hour to 3 daysi _lLateddis reaction
I

9Iu|' , dimethyl formam de grafgtnmic acid ester such
ast éthyl formate s added. THET enperature for the

'rea@tAgn is usually from-100 t &~ 50C
andpr'efferabl yfrom -78 to 0C. The fBaction time is
usuagly from0.1 hour to 3 days.y The resulting

pyri di ne- 2- car bal dehyde derivative (8) can be
pxddldized with an oxidizing agent in a solvent, to
produce a pyridi ne-2-carboxylic acid derivative (9).
FER00n Bre , r Bag tsindn RE enpe ridicursamies ags dabbyihedmb@e t o
200C, and preferably fromO to 100C, and the reaction
time ifs PYEORLNE - B- RN 10 B agdfs deyRBaEbYS eht) mfybee

| é%(qe c!%{):léf g%g%/{ga %} 8&%%&%%%%1%3%%%%%&%@5 -ebrcgrgcgprgrcidine
derivative (6) followed by stirring, and then adding carbon
dioxide as an electrophilic reagent.

[0095]

The érganic solvent may be exemplified by an ether solvent
gsuch as tetrahydrofuran oxr 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,
rt—butyllithium, phenyllithium, etc.) is subjected to the
reaction. The temperature for the reaction isusually 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 dioxide in a gaseous

or solid form is added as an electrophilic reagent. The
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an ether solvent, a hal ogen solvent, an aromatic

solvent, a nitrile solvent, an am de solvent, a

ket one solvent, a sulf oxide solvent, or water, and a

m xture of two or nore of these may al so be used.

Anong these, formc acid, nethylene chloride,

chl orof orm nethanol, ethanol and the |ike are

preferred. [01011 Exanpl es of the oxidizing agent

i ncl ude hydrogen peroxide, organic peracid conpounds
(for exanple, performc acid, peracetic acid,
rempeehtoro ferbeng atea cadiod) is nehapani doed e 100ftor 50°C, and
exanpl e, sodi um net aperi odate), acyl nitrate,

pireiferagbn £xoet r 29X C hafbgersaciN-drakogent T vfpdlhdstrom
&for exanpl e, _ N-chl orosucci ni m de,

-Br BRBE Ui hidA¥de) , hydr oper oxi des (for exanpl e,
%bgggzl hydr oper oxi de), iodobenzene di acetate, 48
i-odobenzene dichloride, t-butyl hypochlorite, sulfuryl
chlori gde, msi M SorO%¥88Rc i RF e i Hifl-LBI-WBLBXkPic acid
selenic acid, —and the fi1Ke. [0L02ZI To nmention
gpetiyéi Cvexanpl es of the reaction conditions, one to
two equi val ent anmount of hydrogen peroxide is added to
ttA@9PYri di ne- 2- car bal dehyde derivative (8) in a formic
aci,d solvent, and the_m xture can be treated? LJ Ry

teﬁp Fe for aboutR FHO 2 days, thus t
Bir Nthe pyridinen? xylic —acig derdiarive
(9) g [0103] 5) Method fer producing 0O=8«

pyriaqu-Z-carboxanide H&givatives (laN) an@f(ﬂﬂw
Wth regard to the pyridine derivatives in the gresent
i nveBtion, a pyri di ne- 2- 8ar boxani de derivative (I aN)
Pooder™

wherein Ar;, Ar, and R° are the same asg 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
guch as tetrahydrofuran or diethyl ether, a hydrocarbon sclvent
gsuch 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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can be produced by conbining a pyridine-2-carboxylic
acid derivative (7) or (9), a primary or secondary

am ne (HNRLR2) or a salt thereof, and a condensi ng
agent in a solvent as follows. (01041 R COONR3 O1
Ari ~NI NRZ --~ Arl X-Ar X- 2 XAr2 X=S (7) ; X=SO
2 (9) X=S (1 aN) ; Xx=SO 2 (1 cN) [0105] 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 tine is

Hsualoby ardd phre@B-8b by hotts -t7@ Bo deys. THRessokveny e is
be exenplified by ether solvents, hal ogenated

sohaEt Ercar ondt housofwehtd&ys.al cohol sol vents,
nitrile solvents, am de sol vents, ketone so|vents,

sul f oxinde Woisvesaad logrsajattdion sigeabiml kpuranite phg fogpic
nore of these nmay al so be used. ,Anp hese,

?et éﬁVﬁ?b@ﬁFEn?g ﬁ%&%@l ?ﬁ?é%% &Fiaggeéhloroforn1and

the |i ; g -

agent i o B oy oy g, uSHHRNHRR 200 co
doet, e Prd 2 rathl ety -2 vepropyrhe sehotiont thee isusually
(benzotriazol -1-yloxy)tripyrrolidi nophosphoni um

hexab|. udoophssphiaye . arths restil kngrpyr béimerk 1 e L dghorde
a tertiary amne such as_ 1-hydroxybenzotriazol e

OG- @A SEpbET wht hen ARy LT S BECadgRg Solvent.
{her sl 1 8001881 "PN0% L8 PUEL ! B S AAIROXRT. de
[0100]

The reaction temperature is usually from -20 to 200°C,
and preferably from 0 to 100°C, and the reaction time is from
0.5 hours to3 days. The solvent may be exemplifiedby anorganic
acid {for example, formicacid, aceticacid), analcohol solvent,
an ether solvent, a halogen solvent, an aromatic solvent, a
nitrile gsolvent, an amide solvent, a ketone solvent, a sulfoxide
solvent, or water, and a mixture of two or more of these may
also be used. Among these, formic acid, methylene chloride,
chloroform, methanol, ethancol and the like are preferred.
[0101}

Examples of the oxidizingagent include hydrogen peroxide,
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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(laN) or (IcN) can al so be produced by converting the

pyri di ne-2-carboxylic acid derivative (7) or (9) to an

acid chloride, and then adding a primary or secondary

amine thereto in a solvent. To nention a specific

exanpl e of the reaction, thionyl <chloride is added in

-excess to the pyridine-2-carboxylic acid derivative

(7) or (9) at roomtenperature. It is preferable that

a very small amount of dinethylformamde is

co-present, and in the case of using a solvent,

rBhbyd e L hlini1de i aehl erisfimMhy@bchheritke s81furyl

. preferably used. By concentrating this mxture,

shubseglentiysiet wkyggnwi ddone , seberitum anddaddedgnan acid,

equi val ent to excess anount of am ne,

aRdpiis didke-2- car boxani de derivative (1aN) or (1cN)

ian be produced. The solvent is preferably 50
8??%%ydrofuran, nmet hyl ene chl oride, chloroform

di met byl f.of fRGY %?eg%fﬁgeebéahgges%ptﬁé ddi it ibnEondi t ions,

tertiary amne uch as triéthylamne, or an aromatic

8AL N® wehe@siWTdri BRoufB oD eyaLe§entpasotidense. added to
addition, the amne (HNR R2) used in the production

phe geesi descri-bedbabdvleydmydre ivalkcnwean (8bnpoumdiormic acid
or canbeproduced by a conbi nation of nethods that are

aRlverkno@nd tidia mesEuE? GRARS FYeaskYE Ateloh tERRERRETE for

0107] .6 t had for . praqducin i di_nes2:carbo .
HeTTy Aiebs Y A0RvEr e Ri s BUE SRS SRt
. L in i ¢ £ion.
B A S Dt o der i vat ve. (10) or (1c0) can
peigyioduced by conbining the pyridine-2-carboxylic

acid derivative (7) or (9), an alcohol and a
conderisi Mgtagenfoirnpaoducing pyridine-2-carboxamide

derivatives (1aN) and (1ecN)

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

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

[0104]
3
R COOH 3 Q@ 1
C R A AR
Ar; Ar; N R
X~
ATy X\Arz
X=S{7}; X=80 , (9} X=S(1aN) ; X=S0 ,(1cN}
[0105]

wherein Ary, Ar,, RY, 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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solvent. [0108] R COOH 3 Ot, NRi ORAt Ar N {
XArz X.Ar z X=S (7) ; X=SO 2 (9) X=S (1 a0) ; X=SO
2 (1 CO [0109] wherein Arl, Are, R' and R3 are the
same as described above. The reaction tenperature is
usually from-20 to 200C, and preferably fromO to
50C, and the reaction tine is usually fromO.5 hours
to 3 days. The solvent nmay be exenplified by an ether
sol vent, a hal ogen sol vent, an aromatic solvent, a 51
nitrite solvent, an am de solvent, a ketone sol vent,

gkor o StlHQuddecsal 4eps, and aolvxhtg e waeaplibiel by
of these can also be used. Anobng these, toluene,

teheahydivéintran hategepbead sehvantisie aaothathe spkeenirs
preferred. [0110] As the condensing agent,
1golpk v brRIGA carbsdil enfekvents, amide solvents, ketone

1- et hy] - 3- - di.et hyl am nopr opyl_ ) car bodi i m_de

PPy B SHEHEPORCUVERHE 6 YEE oS- it var BT St
ol 2P Qﬁe?éHﬁ adsc%edi .hyhﬁﬁﬁggﬁ)ééé‘,j't@@rgﬁydﬂ%uran,
co-present. In ahother nethod, the

REERAL &8 2oKRshie)| aheodefdmatane tHd a@keobré lpfdfemred.
al so be produced by converting the

pyLo€l ne- 2- carboxylic acid derivative (7) or (9) to an
acid chloride, and then addi.ng an alcohol ina _ . .

sol verfts ithet Renders HiesgREE  of i Bl lohexyloarbodiimide,

l-ethyl-3-(3'-dimethylaminopropyl) carbodiimide,
(benzotriazol-1-yvloxy)tripyrrolidinophosphonium
hexafluorophosphate and the like may be ment ioned, andatertiary
amine such as 1-hydroxybenzotriazole and/or
N-ethyldiisopropylamine may also be added thereto.

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
chioride is added in excess to the pyridine-2-carboxylic acid
derivative (7) or (2) at room temperature. It is preferable
that a very small amount of dimethylformamide is co-presgent,
andinthecaseof usingasolvent, 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 solvent is preferably
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To nmention a specific exanple of the reaction, thionyl
chloride is added in excess to the

pyridi ne-2-carboxylic acid derivative (7) or (9) at
roomtenperature. It is preferable that a very snal
amount of dinmethylformam de is co-present, and in the
case of using a solvent, nethylene chloride,
chloroform or the like is preferably used. By
concentrating this mxture, subsequently diluting
with a solvent, and addi ng an equivalent to excess
agbuabyafolsahomezhglandaskel ot iee, chloroform,

pyridi ne-2-carboxyl ate derivative (laQor(lcO

dandely blerrenidemietBolukar anst 37 Elﬂéﬁ" AbRg: a tertiary amine
tetrahydrofuran, nethylene chlorid chlaro

BRHBL 11 TOr LB L0R 100 1) RECPRRAS AR SuprEs Pyidine
§g§ %%y% gggﬂyiég' 29048 omati ¢ am ne, such as

ammne or pyridine, may be present as a base.

52 1] }p ldaaddichi, 0Bne tAiRi @l cah@l'rt)HORh Waedhé ptd®iction

- production process described above maybe a known
potpesadeser teanbapresucete alyncamcenponadi on cafn hraphaised
that are well known to those ordinarily skilled in
Phe cambinpolen pEmetipelshat Grepidddelard inieRgrerdinarily
derivative (Ib) or (ic) Wth regard to the pyridine
gett it i e dEi5 3Fhe present  invention, the sul finyl
0 nd (I b) or the sulfonyl compound (Ic) can be
Eroduced by oxidizing a sulfide conpound (la) with an
oxi di z4)ng-AgRRt fbP Br&@LyeY B& fahkovscatBddPlate3 0 3
030 R-TYRYRYA NA NA N
derivative (1laQ) or {1lcO)

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

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

solvent.
[0108] . | '
3
R COOH 3 Q r
Arj - Ar; =N
)8
Ar, X~ Ar,
X=S (7] ; X=S0 ,(®) X=5 (120 ; X=S0 , (1¢0)
-{0109]

wherein Ax;, 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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S At &S Arz OS-A2 zOlalblc (01131 wherein

Arl, Are, R3 and Y are the sane as descri bed above.

The reaction tenperature is usually from-20 to 150C
and preferably fromO to 50C, and the reaction tine is
usually from0.5 hours to 3 days. [0114] The sol vent
may be exenplified by an al cohol solvent, an ether

sol vent, a hal ogen solvent, an aronmatic solvent, a
carboxylic acid solvent, a nitrile solvent, an am de
solvent, a ketone solvent, a sulfoxide solvent, or
vdtet leanol@edd Xtaw anidek bobvent " &etforichese@vean, absa
be used. Anong these, nethylene chloride, chloroform
seilfondtle sylhvendl,, andedi wiziine afdtvheos3ndrek @farhese can

f d 0115] As th d t. hvd
%é%e%e&isedm géﬁ%%haé?d%ogg%ﬁ%ﬁ'ﬁggregkeiigr%%%@d{g%g&ylene
RRAACER. CABE e RN GRLopopPLhgnZOl C aci d)

s (for exa

ri odate €, sodi um
q@ﬁ@g@rlodate) acyl nitrate, dinitrogen tetraoxide,
hal ogens, N-hal ogen conpounds (for exanpl e,
N- chl ox®sihec tohdegel nd\-deany suctididpdehexyl carbodiimide,
hydr oper oxi des (for exanple, t-butyl hydroperoxide),
Fogbbeghzene ‘mda@@tt@véamnqub@pﬁz@r@@@mim—daean@ Hha yike

hypochl orite, sulfuryl chloride, | et ox
BAGries mandicien SRR L g on PR R AT e PEcen amine

SBnore R s IORP AT LI By Bo°BEebont.

In another method, the pyridine-2-carboxylate derivative
(1a0) or (1cO) can also be produced by converting the
pyridine-2-carboxylic acid derivative (7) or (9) to an acid
chloride, and then adding an alcohol in a solvent in the
co-presence of a base.

To mention a gpecific 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 preferabvle
that a very small amcunt of dimethylformamide is co-present,
and inthe case of usingasolvent, methylene chloride, chloroform
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-carboxylate derivatiire {1a0) or {1c0) 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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conmpound (ib) can be produced by adding a sulfide

conpound (la) and 1 to 2 equival ent anount of

net a- chl or oper benzoi ¢ acid or sodiumperiodate in a

sol vent such as net hyl ene chl ori de,

tetrahydrof uran-water or methanol, and treating the

m xture at 0 to 100C for about 1 hour to 2 days .

Al ternatively, the sulfonyl conmpound (ic) can be

produced by reacting the sulfide conpound (la) wth 2

to 5 equival ent anpbunt of an oxidizing agent (for

exanplm adEtaiehl oflopekensdi CHER ', usadli imme-per poatatarion

hydr ogen peroxi de, hydrogen per oxi de-anmoni um

nobyerindes cuiledabéve ml‘w p&movaitopipdagd, ox canbe produced

tetrahydrofuran-water, formc acid _or methanol é

pye 1F6Fl%%SEPEIhHGEFhFB%§Qﬁ%%QKWQﬁEFﬂthoseor inarily
tthe he case of producing an optically.

EE %@% suI OXIaé (1b), titanium

Q§1Lg|sopropOX|de/optlcalIy pure 54 diethyl

tartrate/t-butyl hydroperoxide, titanium

t et r airlgopeOpOR ifdel ppdbdvally pput @ige elejilvative (1b) or (ic)

tartrate/peracetic acid, or the like may be used as

t he o¥idity ragazdere .thy t@tyrrlégae ddQJOl‘taﬁelV@@nEBuﬁ@e (Emesent

of the present invention, in the case

LBYF Lo oRbe (g PRI UER J5b) 0% Cht selﬁ%oawisceompound
(D155 TGO LA 2Lal s T R SRR ) vt

Qﬁré}&/:@iﬂz\i%g (a%'eniY‘M% Fso¥brede s Follows.
pyridyl - 2-thi ocarboxyl ate derivative (1. Y=0ORl', Z=9S)

[ O119] R30O0R3S "" YNYAvyY NArI
3 O 3 O R3 O
R | Ny R | Y |\ Y
A[‘l 2N —_— ' Arl 2N — Arl =N
S"- ':'S\ T—S\ ’
Arz O Ar, O é‘ 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 alcechol solvent, an

ether solvent, a halogen solvent, an aromatic solvent, a
carboxylic acid solvent, a nitrile sclvent, an amide solvent,
a ketone golvent, a sulfoxide solvent, or water, and a mixture
of two oxr more of these can also be used. Among these, methylene

chloride, chloroform, methanol, ethancl, acetic acid and the
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XA X,Ar zz1: Z=0O1: Z=S [0120] wherein Arl,
Are, R3, X and Y are the sane as described above. A
pyri dyl - 2- car boxam de derivative (1. Y=NR?R2, Z=0O or
a pyridyl-2-carboxyl ate derivative (1: Y=OR', Z=O can
be converted to a pyridyl-2-thioam de derivative (1:
Y=NR R2, Z=S) or a pyridyl-2-thiocarboxyl ate
derivative (1: Y=ORl', Z=S) by known nethods. For
instance, 1 to 5 equival ent anount of Lawesson's
Reagent

(2kéd- brs (Areptzhediphenyl ) - 1, 3-di t hi a- 2, 4- di phosphet ane
-2,4- disul fide) maybe added to the

d?iﬂayl-z car boxami de derivative (1 Y—NR1R2, Z=0) or

th d boxy! at t] . Y=OR1j., 7=0)_.
- a” o e AL RGBT AT SRR Fi enp RS Aot
EShLEAYAL QlelE Al iaXaDE oSBT LERE, GACIAG o280 tBEnz01c

are preferr e reaction tenperature IS Trom

RE1 4P, R8BS ANEa LT £6 2Bk N b1 OM:HQ0MM hetRpeR] td£:d)q acyl
130C, and the reaction tine is usually fromO0.5 hours

hotBaday slinf.0r2¢én Wetthravgdgded Had. ddeasnef Hodsodegr compounds

produci ng the pyridine derivatives (1) of the

ééﬁﬁo@ﬁﬁﬁRﬁedI&gcﬁﬁ@§@ﬁPCFhQ%W&¢?w1NWHHOW§PP§FéHlth?he
onetlne nec§$sa rotect

BTt P R EFBBER At T
g@&@@é&yéenegm%etaeg ' moaéeé%gééee dl%hqemal Y+ KWL

protective group wh can be appropriately renoved
RRybeh Us€idte, Sliﬁ:llfpffgu e6hlyei @ OinglaR beygenpvetbne,

when necessary, by a general method that is known in
shkeriiwl dxdfleor gahdcl s potiHet ed dienil skey may be menticned.
{01161

Tomentionaspecificexample of the reaction, the sulfinyl
compound {1b) ‘can be produced by adding a sulfide compound (la)
and 1 to 2 eguivalent amount of meta-chloroperbenzoie acid or
sodium pefiodate in a solvent such as methylene chloride,
tetrahydrofuran-water or methanol, and treating the mixture at
0 to100°C for about 1hourto2days. Alternatively, the sulfonyl
compound (1c) 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 periocdate,
hydrogen peroxide, hydrogen peroxide-ammonium molybdate, etc.)
in methylene chloride, tetrahydrofuran—water, formic acid oxr
methanol at 0 to 100°C for about 1 hour to 3 days.
[C117]

Furthermore, in the case of producing an optically.active

sulfoxide (1b), titanium tetraisopropoxide/optically pure
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[0122] Furthernore, with regard to Y (-NR R2) of the

pyridine derivative (1) of the conpound of the

present invention, in the case where the group for R

and/or R2 is a hydrogen atom further structura

nodi fication is possible. For instance, in the case

of carboxam de (RL, R2 = H), this can be converted to

N- (hydroxynet hyl) carboxam de (Rl=H, R2=CH2OH) by

reacting with an aqueous solution of formal dehyde and

aqueous sodi um hydroxide in ethylene glycol dinethyl

étdehyl [Gk23RtAl/sebutyl tingimase cofidkavi ngaoimen or

plural functional -groups anong the groups for R

el ok s qur P fRé PR PRt LI et hE At FeRtralke/pergoetic
i ble. Fo a_compound havi, a_hyd

EFETy Craridieg Like BRbdhe vl e B Gr faziag Tt

conventeq, }Q%agrcgw%e BB A5 RSLS ese(ﬁ@r.ﬂ‘ﬁfg?)tt‘ion

or hal ogen Rown net suc roup
LaARHRE 698 dRd ot 935 gitﬁliﬂlrsb!ﬁ&nﬁ&@ %Y din@Md¥vative
am de or sulfide. Such conversion is also possible for
wﬁthem&eﬁantumwnaklgn@umiﬂmﬁwmu¢m®hyahRWEﬂdelggawﬂhOd
and the conversion can be performed using known

t®EtHi ques. The reagents, solvents and reactlon

dit ed th- .b )
fggsle i ’l‘_‘._ n se OnV tl e
Lyo 171 e lia lrﬁpfﬁfc?égr%ﬂ%ag:%nﬁéflvatlve (1:
_I_o_n__s_t_.r.o_n.g.r_y_—._.__._.—

¥IgnHbi t edgproducti on/ secretion of a (i-anyloid

protein in vitro. Furthernore, the conmpound

raprsdsent ed by general fornula (1) of the present
3

i nventiagn al so 3
(Y Y
AI'] ,N —— AI‘l /N
- X<
XAI‘Z Ar,
1:2=0 1:Z2=89
{0120]

wherein Ar;, Ar,, R?, X and Y are the same as described abové.
A pyridyl-2-carboxamide derivative (1: Y=NR'R®, 2=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=8} 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-
digulfide) may be added to the pyridyl-2-carboxamide derivative
(1: ¥Y=NR'R?, Z=0) or the pyridyl-2-carboxylate derivative (1:

Y=0R!', Z=0) in a solvent. As the solvent, toluene, xvlene,
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strongly inhibited production/secretion of a(3-anyloid
protein in vivo by oral adm nistration. Fromthese
results, it is believed that the conpound represented
by general formula (1) of the present invention is
extrenely useful as a prophylactic and therapeutic

drug for di seases caused by abnor nal

production/ secretion of (3-amyloid protein, for

exanpl e, Al zheiner,s di sease, Down syndrone and ot her

di seases associated wth anyloid deposition. [0125]

t et paitddreifhatan , ad Cosmno N tet Rpl @se it driiyiet dned frokl Dikengre
formula (1-1), wherein for the general formula (1),
prefesred. 2TBe diddafdopphenyerajusisp isAfeon $°g to 200°C, and
4-fl uorophenyl group, Xis -So-, Y is a dinethylamnq
BFStRFaAY ST THRPJETPREBRITaNE T Gy 21 FBE APPCh Bl p-tme

g-‘f‘?[%%%@]aq f[J:flro\m }_)J%I nbus A4 :!i:laysl. F [0127] nanely,

uor
pheswy ) [ (4-fluorophenyl )sul finyl]nmethyl]-N N, 4-trinmeth
yl pyr idine-2-carboxam de, was recogni zed to have a
suf f i aiiem redbifBetacehdeaiatedst Herdpsediioingxtlidigyrigine
an effect by oral administration and the dose for
femding tigesn (Lomadothe premesiunsl ofc thgnpb§serpertsdt 1on
adm ni stration, and was con%idered,to be a
1liustratedinthe above, it maybe sometimes necessary toprotect
such substituent ag anitrogen atom, 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
cah 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 cocnverted to

N- (hydroxymethyl) carboxamide (R1=H, R2=CH20H) by reacting with
an aqueous solution of formaldehyde and agqueous sodium hydroxide
in ethylene glycol dimethyl ether.
[0123]

Also, inthe case of having one or plural functional groups
among the groups for R* and/orR?, further structuralmodification

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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compound havi ng excellent quality as a pharmaceutica
product. [0128] Also, the simlar effect as that of
the conpound (1-1) was observed by ora

adm ni stration of the follow ng conpounds (1-2),
(1-3), (1-4), (1-5), which were considered to have
high quality as pharnmaceutical products: a conpound
represented by the following formula (1-2), wherein
for the general fornula (1), Arlis a

2, 5-di fl uorophenyl group, Are is a 4-fluorophenyl
g0HPas XediSer SAkrbaMakbs ar Hdyshraxy mst kylbpameaohgidoup,
Z is an oxygen atom and R3 is a nethyl group: [0129]
BTt hdkndraHsuh Frozp egn pe cpnveFt e t9@]InmampEULh s alkoxy,

apite, anide op SR1ERE) ik coRvORDERY Vet Lo BELLIBI DVrox

e L e L

represen t'he

WBRLEED: §9T cdil & D pReEBLmEQN 13 2y (dHowrffrechBidues. The
2,3,6-trifluorophényl group, Are is a 4-fluorophenyl

geaggntX, $Slved@ ¥nibsraa¢hich cxomiEitthyinge aseAoiyrithgse

Z is an oxygen atom and R3 is a nethyl group: [01311
conversion processes may be those well known to those ordinarily
skilled in the art.

[0124]

The compound represzented 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 inventionalso
stronglyinhibitedproduction/secretioncﬁaaﬁ—émyloidprotein
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 diseasesassociated
with amyloid deposition.

[0125]

In particular, a compoﬁnd 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
-80-, Y is a dimethylamino group, Z is an oxygen atom, and R*

is a methyl group:
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N~OH F\ I \ NFO=1(1-3) F [0132] nanely,
5-[[(4-fluorophenyl)sul fonyl](2,3,6-trifluorophenyl)ne
t hyl ] '

-N- (1- hydr oxynet hyl ) - 4- net hyl pyri di ne- 2- car boxam de;
59 a conpound represented by the follow ng formula
(1-4), wherein for the general fornmula (1), Arl is a
2,3,6-trifluorophenyl group, Are is a phenyl group, X

is -S2-, Y is a (hydroxynmethyl) am no group, Z is an
oxygen atom and R3 is a nethyl group: [0133] F /
Moiz®H F\ I \ NF O=1 (1-4) [0134] nanely,
N- (I - hydr oxymeghyl ) - 4- net hyl - 5-[ (phenyi sul fonyl ) (2, 3,6
-tri luprophgnyl) met hyl | pyri di ne- 2- car boxam de; and
preg@nted by the following fornula (1-5),
he general formula (1), Arl is a
6 i fl uorophenyl group, Are is a
rlfﬁﬁoronethyl)ﬁﬁ{idin-3-y| group, X is-S02-, Yis
hydrexynet hyl ) am no group, Z is an oxygen atom
R3 a

[0127]

namely, 5-[{(2,5~difluocro
phenyl) [ (4-fluorophenyl) sulfinyllmethyl] -N, N, 4-trimethylpyr
idine-2-carboxamide, wasg 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 -80.~, Y is a
(hydroxymethyl)amino group, 3 is an oxygen atom, and R’ is a
methyl gfoup:

[0129]
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nmet hyl group: [0135] OH FBI ~ NHFOCF3 (1-5) ,
[0136] 60 narnely,

N- (hydroxymet hyl ) -4-nmet hyl -5-[[[6-(trifluoronethyl)pyr
i di n-
3-yl]sulfonyl](2,3,6-trifluorophenyl)nethyl]pyridine-2
-carb- oxam de. [0137] In.the case of using the
compound of the present invention as a nedicanment for
human, the dosage for an adult is in the range of 1
ng to 1 g, prefegrably 10 ng to 300 ny, per day.
Furthernnr- dosage for animal use may vary with
Oﬁtratlon (treatnent or

e typeor size of the animal to be

S pe of the infected pathogen, or the
condition, but the daily dosage is

severi

. generally "in the ran genof 0.1 ng to 200 nyg,
preferagiA™» 0.5 ng to 10& ng, per kg of the body
wei ght he aninmal. This daily dosage is
adm ni stefed once a day, or in 2 to 4 divided tines.

Al so, dai | y dosage may exceed the aforenentioned
anmounts, if necessary. ['0138] A pharnaceutica
Sf?ﬁfition cont ai ni ng the conpound of the present

I hvention can be prepared by sel ecting an appropriate

f or mul ptjeqy,,i n accordance with the nethod of
adninistration, and usi ng preparative nethods for
yat[zuﬁydﬂﬂmmdraphenyll034 finerophenyl) sulfonyllmethyl] -N-

.(1—hydroxymethyl)—4—methylpyridine—zmcarboxamide;

a compound represented by the following formula (1-3),
wherein for the general formula (1), Ar, is a
2,3,6-trifluorophenyl group, Ar; is a 4-fluorophenyl group, X
is -80;-, Yig a (hydroxymethyl)amino group, Z is an oXygen atom,
and R® is a methyl group: |

[0131]

(1-3)

fo132]
namely,
5- [[{4-fluorcophenyl}sulfonyl] (2,3, 5-trifluorcphenyl)methyl]

~N- (1-hydroxymethyl) -4 -methylpyridine-2-carboxamide;
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commonly used. As the dosage formfor the

phar maceuti cal conposition containing the conpound of
the present invention as the nmain agent, for exanple,
tabl ets, powders, granules, capsules, |iquids,

syrups, elixirs, oily or aqueous suspensions and the
i ke may be nentioned as oral formulations. [0139] 61
For an injectable preparation, stabilizers,
preservatives or dissolution aids may be optionally
used in the fornulation, and a sol ution which my
cont ai & ddwesenddidyasient athpybehe nEelrtceed ngnttoraula (1-4},
contai ner, and then subjected to freeze-drying or the
Whieeso far tdichaehermbdipmmela €01, &r:f ¥ mul ation,
which wi |l be used as a "prepared-on

?oﬁnar%%]ﬁdorﬁepgaeﬁgﬁeg%% ﬁﬁsylsea EBﬁP&frﬁfé@% Brig ~S02-,
t |_ti,pl
Sont 3 REFeo B AL P B 0 7 B0y 88 =

$USRERSE NS ! S|ons oi ntnents, gels creans,

| oti ons, ‘sprays, patches and the |li ke nmay be
mentdpned. [0141] Solid formulations can be formnul at ed
by conblnlng thg conmpound of the present invention
and ~e|ect@ﬂ pharmaceutically acceptable
fillers, bulking agents, binders,
SN dissolution aids, wetting agents,

Fubr canfs and the like. [0142] As liquid

f or nellgeg=ems, sol utions, suspensions, emnul sions and
the likel_may be nentiloded, and they nmay contain

suspen agents, enulsifying agents and the |like as
addi ti
[0134]

namely,

N- (1-hydroxymethyl) -4-methyl-5- [ {phenylsulfonyl) (2,3,6-trlf
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-80;-, Y is a
{hydroxymethyl)amino group, Z is an oxygen atom, and R® is a

methyl group:

[0135]
. N H
FO= -
4 |/P
(15,
[0136]
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EXAMPLES [0143] Hereinafter, the present invention

w Il be specifically described by way of Exanples,

but the scope of the invention 62 J is not intended

to be limted to the Exanples as foll ows. Moreover,

in the foll ow ng Exanples, if no information is given
about E-isoner or Z-isoner, the obtained conpound is
either an E-isoner or a Z-isonmer. [0144] Reference
Exanpl e 1:

(6- Brono- 4- nethylpyrldln 3-yl)(2,5- dlfluorophenyl)neth
anol fdMetBt, i F ~ Br OH [0146] In an argon

at nospher e, ahexanesolutlonof n-butyllithium (1.60 M

8- ZEYﬁrOXHMEthyﬁhﬂ4rm@&§YédﬂeE[EQTQinmﬂhmﬂn@meﬁhYl)Pyrldlﬂ"
2, 5-di br ono-4- net hyl pyr.i_di ne (3.00Q ? 2

ar BEhyRLEtHer (3 226 i) £ dpoTomieenyAp T hé’tli PYFAg B~ caxb
reacton m xture for 30 m nut es,
Exgmﬁé?luorobenzaldehyde (1.34 m, 12.0 mmwl) was

addegy After stirring for 1 hour at the sane

tenperature, saturated aqueous anmoni um chl ori de was
added i theaadeetPakahyrithe céfif@md be toeganiserdajevent ion
was separated, the organic |layer was dried over

aahy dreslistavedicufirsuhtpae. &g fprese clor vl adwdfly fheln the
filtrate was concentrated under reduced ressur

FaRGt (Phg s e fasPERBFERLIH 1% T S6n 300 Ria Bt Sav-
hr OBLOGrAPDY, T8 ob"AS! LNEPLELREY SEAPLADN Tl Bbose

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.
f0138]

A pharmaceutical composition containing the compound of
_thepresentinventioncanbepreparedbyselectinganappropriate
formulation in accordance with the method of administration,
andusingpreparativemethodsforvariousformulationsthatare
commonly used. As the dosage form for the pharmaceutical
composition containing the compound of the present invention
ag the main agent, for example, tablets, powders, granules,
capsules, liquids, syrups, elixirs, oily or agueous suspensions
and the like méy be mentioned as oral formulations.

[0139]
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hexane: ethyl acetate = 4: 1 was concentrated under
reduced pressure, to obtain the title conmpound (1. 26
g, 4. 01 mmol, 3406) as a white solid. "H NVR(400MHz,
CDC13) S: 2.27(3H, s), 2.53(1H, d, J=4.2Hz), 63 33
6.22(1H, d, J=4.2Hz), 6.95-7.06(2H, m, 7.08-7.14(1H
m, 7.29(1W s), 8.36(1H, s). M5 mz: 314, 316(M +H).
[0147] Exanple 1:

2- Brono- 5-[[ (4-chl orophenyl )t hi o] (2, 5-di f | uorophenyl) m
ethyl 1-4-nethylpyridine [0148] \ | p | NBr t i

[ 0149]Fdm am nirtjlcageblat posppdmet el ort, histiaypli 1cheos| de
(2.90 M, 39.8 mmol) and N, N-di met hyl f or mam de (0. 20
ﬁrys%y@tjamgrtdﬁ_%olggﬁgpia@iﬁisomay be optionally used in the

6-b 4- | di,n- 3- 2,5-dif] h
RVl Taiay gndss GO PR VAt A GHBEERT gt?aeenyi%wants
@18% L Ofse A 08 LOSURLL LI Xl GBS o8l ELEGy F

roow1 enperatu ure. e reac m Xt ure

tﬁgatcﬁd thRdel ke r SAULL A PNRS Sj‘éﬁﬂbedamﬁﬁ@t dydene
chlorlde was added to the residue. The m xture was

Yasinelk widrh, sdativhatvedlageeowsd sodiaufprepared-on-use”
hydrogencar bonate and then with saturated brine, and

fﬁ’é‘m&f@%ﬂrﬂ% Pagierg hfadode imey b@é?oré?rﬁﬂmdoh% Oé“@d?"%alner
sulfate and Llltered L Thenf1IALRYS Y50 coteeniLal o
[0140]

Ag external formulations, liquids, suspensions,
emulsions, ointments, gels, creams, lotions, sprays, patches
and the like may be mentioned.

[0141]

So0lid formulations can be formulated by combining the
compound of the present ipvention and optionally selected
pharmaceutically acceptable additives, suchas fillers, bulking
agents, binders, disintegrants, dissolution aids, wetting
agents, lubricants and the like.

[0142]

Ag liquid formulations, solutions, suspensions,

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

guspending agents, emulsifying agents and the like as additives.

BEXAMPLES
f0143]
Hereinafter, the present invention will be specifically

described by way of Examples, but the scope of the invention
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To a solution of the resulting residue in
N, N-di net hyl formam de (45 m ), a solution of
4- chl orobenzenethiol (575 ng, 3.98 mMmmol) in 64 {

N, N-di met hyl formam de (5 m ), and then potassi um
carbonate (550 ny, 3.98 nmol) were added in a

nitrogen atnosphere at 0C, and the resulting m xture
was stirred for 30 mnutes at room tenperature. Ethyl
acetate and water were added to the reaction mxture
at 0C, the organic |ayer was separated, and then the
08 gadt CidiBuRledasd Washedi véd s adhy aketipbes ngs Adld ows.
organic layer was dried over anhydrous sodium sul fate
Hodedver eindihe felldwing Bremphss cdfoentiniowtatimiels given
reduced pressure, and the resulting residue_was
P & dFOMETIISh1SPPRE 8 ODERIRAMCOPAPRY 1 STREL her an
%ractlon obta%ned froman elution with hexane: ethyl

ceiAqte 226 “I* K88 toncent rat ed under reduced

p@@@ﬁpre to obtain the title conpound (1.48 g, 3.36

84% as a white solid. "H NVR (400vHz, CDC13)

3 2 FBWensk Exdmg¥e (1H, s) , 6.92-7.03(2H, m,

7. 10- 777—n)—if§5 4H “7734(1H, ), 7.29(1H s),

8 Fo(cne -4 -eshyMByni din 434471 )4R2 Wmmuor@w
2.

E2¥43%- chl or ophenyl ) t hi o] (2, 5- di f | uor ophenyl ) met hyl ] - 4

-Efiij£%+pyridine-2-carbaldehyde [0151] F N otl
F =N

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 st;irring the reaction mixture
for 30 minutes, 2,5-difluorobenzaldehyde (1.34 ml, 12.0 mmol)
was added. After stirring for 1 hour at the same temperature,
saturatedaqueous ammoniumchloride was addedat room temperature.
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
regulting 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 cbtain the title compound (1. 26 g, 4. 01 mmol,

34%) as a white solid.

*H-NMR(400MHz, ©DCl,) 8: 2.27(3H, s), 2.53(1H, d, J=4.2Hz),
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[0152] In an argon atnosphere, a hexane sol ution of
n-butyllithium 65 (1.60 M 2.52 m, 4.03 muvol) was
added to a sol ution of

2- brono-5-[[ (4-chl orophenyl )thio] (2,5-difluorophenyl)m
ethyl 1-4-nethylpyridine (1.48 g, 3.36 mmol) in
toluene (40 mM) at -78C. The reaction m xture was
stirred for 1 hour, and then N, N-di net hyl f or mam de
(0.312 M, 4.03 mol) was added at the sane
tenperature. After stirring the reaction m xture for
82 (Hlithutdbs, Twht iz was #Fddd OEH@Het o) at %-98-Fahe (1H, m),

{%ﬁﬁﬁ i ggu he mxtwevmsaHothO\MHnto
t ab acetate was added to the
0 X d the resulting m xture was
Dh§%ﬁ%% %ﬁq],gsa urgged aqueous ammoni um chl ori de, and
fdyeyywi th saturated brine. The organic |ayer was dried
over anhydrous sodiumsulfate and filtered, the

filtrakempds 1concentrated under reduced pressure, and
the resultlng residue was subjected to flash silica

H P n .‘ (D T ) q.( i D ON 2 f [P i = sa_ A methyl
elutlon mnth hexane: ethyl acetate = 10: 1 was
led Hefer reduced pressure, to obtain the

483 conpound (419 ng, 1.07 mmol, 32% as a white
s&li . 1H NMR(400MHz, CDC13) 8: 2.43 (3H, s) , 5.88
( FONB"6.94-7.05 (2H, m, 7.20-7.27(4H, m,
~A42(1H, m, 7.75(1H, s), 8.79(1H, s), 10.02(1H,
s). z: 390(M +H). [0153] Exanple 3:
5-1( | oro henyl)sulfon I'](2,5-difluorophen |)neth
|']-4- methyl pyridine-2-carboxylic acid [0154]

[0149]

In a nitrogen atmosphere, thionyl chloride (2.90ml, 39.8
mmol) and N,N-dimethylformamide (0.20 ml) were added to a
solution of
(6 -bromo-4-methylpyridin-3-yl) (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 tothe regsidue.
The mixture was washed with saturated agueous sodium
hydrogencarbonate and then with saturated brine, and the organic
layerWasdriedoveranhydroussodiumsulfateandfiltered. 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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66 E0O 7RI\ ( FI NOHO d [0155] 31% aqueous
hydr ogen peroxide (2 m) was added to a solution of '
5-[[ (4-chl or ophenyl )t hi o] (2, 5-di fl uorophenyl)nethyl]-4
-meth yl pyridine-2-carbal dehyde (415 ng, 1.06 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
preci pitated was collected by filtration and washed
with water. The obtained solid was dissol ved

Rmed ydteRa foehbi € s mnd #ashednwoths$ilh carbonate (550
"hydrochl oric acid. The organic |ayer was dried over

ag hydrsusng bdiwenes atifled e.rapdnf ttegsred fmaagherd et 0°C, and
filtrate was concentrated under_ reduced pressure. The
Fo’ ure g ings MdaEuRa s iR sHeldr WG Fogi 80 hjieterat Lapn

g%'ag;,ee%ed@ Yol it LALLSE LOORLELN Lhe, 4] BoSRT son

0 a
6. 9% %C& % tggcagéa%gcé“ ?%%BL—J[&S rgep I%t%% (&Elzi §ﬂen the
Srgarfi cﬁﬂaﬂelﬁﬁ{gﬂas md with £3tUrd8édbk-img ., 8’h@3:(rilgl-e|n J_s:)Layer

9.22(1H, s). IR(ATRcm’ 1739, 1712, 1495, 1417,

1384 drikibovet088hyd2dus smiiLQfOMGQCe A fimwaf Gihe
C20H14C1lFZNAS: C, 54.86;H,_3.22;C1, 8. 10;F, 8.68;N
Filbiyrage wag) cRpaAt rated At redugsd (pregs e £ o 4o
résulsc:L?hsg’ %"eszdﬁé we'h/ss sn"jlbjecdf: %(Mo lfQLa.sh gilica gel
chromatography. The fraction obtained from an elutiocn 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.

LH-NMR (400MHz, CDC1;) 8: 2.31(3H, s), 5.77(1H, s), 6792—7.03 (2H,
mj, 7.19-7.25{4H, m); 7.28-7.34(1H, m), 7.29{1H, s8), 8.39(1H,
s} .

M3 m/z: 440, 442(M'+H).

[0150]

Example 2:

5~ | [{4-Chlorophenyl)thio] (2,5-diflucrophenyl)methyl] -4-meth

vipyridine-2-carbaldehyde

[0151]

Fl\_ \0
=N

o,

[0152]

Inanargonatmosphere, a hexane solutionof n-butyllithium
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67 [0156] Exanple 4: 5-[[(4-Chlorophenyl)sul fonyl] (2
5-di fl uorophenyl ) nethyl ] - N, ‘

4-di met hyl pyri di ne-2-carboxam de [0157] FNH FO0O
Cl [0158] To a solution of

5-[[ (4-chl orophenyl ) sul fonyl ] (2, 5-difl uorophenyl) nethy
I']-4- nmethyl pyridine-2-carboxylic acid (88ny,

0. 20mmol ) innethylene chloride (2 m), nethylam ne
hydrochl oride (15 ng, 0.22 nmol),

1- hydr oxybenzotri azole (30 ng, 0.22 mol),

41 ned hyl masphalli, ne . 08 OntdB) Was Gaddamedl ., sabdktion of
1<ethyl-3-(3-dinethylaninopropyl)carbodiinide
hybirowid Sor i [de - chd 2raghely Dbhisd] ){ 2wér-didddedoptempldmethyl
tenperature. Afterstirring_ for 5 hours at room

{ ehpestEtipyrithBer éhctd ¢ Ri-2OURBOWasihISHEgRew( 1§ ml) at
ted di d at

SR 2 B SRS R DA SRS AR AL 8 nIE  and cpen

ANg. éirﬁétglérg‘%oﬂngﬁﬂdet e, j‘lé thatg, z@@w&ﬂcwsr 88883 at the

under pressure, and the resulti ng resi due was

Sad echpdrhoutbasnic saigelng hhenaéogt aphwixthee for 30
fraction obtained froman elution with hexane: ethyl

Btets waBer Iwamsiddedcemreited tubdersansdiewgerature, and
pressure, and the_resulting residue was washed wth Eghyl

Fﬁ eﬂfxﬁﬁﬂev@ﬁﬁ 6?18W%$rﬁﬁ Y& e 1t Ca A3 OMek SRR SN i%en
qgted b

e was deed to the reaction mixture, and the resulting
mixture was washed with saturated aqueous ammonium chloride,
and then with saturated brine. 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 = 10: 1 was
concentratedunder reducedpressure, toobtainthe title compound
f419 mg, 1.07 mmol, 32%) as a white solid.
1H-NMR (400MHz, CDCl; ) §: 2.43(3H, s), 5.88(1H, 8), 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, =).

MS m/z: 390(M"+H).
[0153]

Example 3:

5—[[(4-Chlorophenyl)sulfonyl](2,S—difluqrophenyl)methylj—4—

methylpyridine-2-carboxylic acid

[0154]
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filtration to obtain the title conpound (73 ng, 0.16
mol, 81% 68 as a white solid. 1H NVR(400MHz,

CDC13)8: 2.21(3H, s), 3.04(3H, d, J=5.1Hz), 5.96(1H
s), 6.92-7.08(2H, m, 7.43(2H, d, J=8.6Hz), 7.61(2H,
d, J=8.6Hz), 7.74-7.81(1H, m, 7.97(1H, s), 8.00(1H

br d, J=5.1Hz), 9.13(1H, s). IR(ATRcm1: 1674, 1533,

1495, 1329, 1151. np: 200-201C. Anal. Calcd for
C21H17C1F2N203S: C, 55.94;H 3.80;Cl, 7.86;F, 8.43;
N, 6. 21 S,4.11. Found: C, 55.70;H,3.72;C1,7.91; F 8. 51; N,

6. 8. M5 nl z: 451(M>Hﬂ [0159] Exanple 5:

5 Iorophenyl)sulfonyl](2 5-di f | uorophenyl ) et hy
I]-N, 4-trimet hyl pyridi ne-2-carboxam de [0160] F I
N I/?Lﬁfk?o |~ [0161] To a solution of

5-[[ (4-chlorophenyl ) sul fonyl ] (2, 5-difl uorophenyl ) net hy

[ nol )" obtained in Exanple 3 in nethylene chloride (2

m di 14 dyd sl Bedrdyeireefd:ardedez 1 Bwag adQed 2oy Jution
1- hydroxybenzotriazole (30 ng, 0.22 mol),
4f net hyl nor pholine (0.048 m, 0.44 mol), and

5-[[(4-chlorophenyl)thic] (2,5~difluocrophenyl)methyl] ~4-meth

1457 met hyl pyri di ne- 2-carboxylic acid (88 ng, 0.20
)

vlpyridine-2-carbaldehyde (415 mg, 1.06 mmol) in formic acid
(20 ml), and the resulting mixture was stirred for 2 hours at
roomtemperatﬁre. 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
layer was dried over anhydromis gsodium 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, 0.79 mmol,
74%) as a white solid.

LH-NMR (400MHz, CDC1,) 8: 2.31 (3H, s), 5.98(1H, 8), 6.93-7.01(1H,
mjy, 7.03-7.10(1H, m), 7.44-7.48(2H, m), 7.61-7.65(2H, m},
7.72-7.78(1H, m}, 8.03{(1H, s}, 9.22(1H, s8).

IR(ATR)cm *: 1739, 1712, 1495, 1417, 1211, 1155, 1092, 727.
mp: 208-209°C. '

Anal. Caled for C,pH:.ClF,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,
3.26;5, 7.44.

MS m/z: 438(M" +H).
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1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

hydrochl oride (42ng, 0.22mml) were added at room
tenperature. Afterstirring 69 for 6 hours at room
tenperature, the reaction m xture was washed wth

sat urat ed aqueous sodi um hydrogencar bonate. The
organic |ayer was dried over anhydrous sodium sulfate
and filtered, then the filtrate was concentrated
under reduced pressure, and the resulting residue was
subj ected to flash silica gel chromatography. The
fioaetion obtained froman elution with hexane: ethyl
acetate = 1: 1 was concentrated under reduced

pr essuEgamraed 4:he resulting resi due was washed with a
n1§ed solvent ofldlethyl e{her and hexane, and

o 18 sl 89%. as_a. white sol id. 1H NMR
Y s : . 3.14 (6H, s) , 5.96
g}g, Zg) . 6.91-6.98(1H m, 7.00-7.07(IH m,

J=8.6Hz), 7.47(1H, s), 7.65(2H, d,
+72-7.78(1H, m, 9.16(1H, S). IR(ATR cm 1:
| 3H 1327, 1151, 1084. np: 207-208C. Anal .
| celfqr C22HI9C F2N2Q8S: C, 56.84;H, 4.12;d, 7.63;
F, Sﬁz] N, 6. 03; S, 6. 90. Found: C, 56. 53; H, 4. 08; O , 7. 53;

F, 8. 25 5.93:;S, 7.00. M miz: 465(M+H). [0162]

56?F54 Chlorophenyl)thlo](Z 5-di fl uorophenyl ) et hyl ] -4
-met h pyl Pwdidicren2o€ar boxylic acid [ 0163]

5- [ [ (4-chlorophenyl)sulfonyl] (2,5-difluorcphenyl)methyll -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
l-ethyl-3-{3-dimethylaminopropyl)carbodiimide hydrochloride -
(42mg, 0.22mmol) were addedat roomtemperature. Afterstirring
for 5 hours at room temperature, the reactionmixture 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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70F0 ~i OHF/ \ N Sacf [0164] To a solution of
2-brono-5-[[ (4-chl orophenyl)thio](2,5-difluorophenyl)m
ethyl ]-4-methyl pyridine (5.04 g, 11.4 nmol) 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
therein. The reaction mxture was stirred for 30
Abnat@siwnddiien allowed to warmto roomterrper at ure,
and saturated a eou% ammoni um chl ori de was

PRoIEE (OO -« e P cbntE i arbd Mrierse)
B‘?Qé’dﬁg R)CoELS: £a7 10 rPhnlnPronfa'Y‘zgana%d%dsHE‘P thes1 (2m,
I esi and t e mxturé was washe
hydneghd;M| c 7 aci-t.. sTeHor gani a. bayew, vas, o iEd(1Byebdr d,
anhydrous sodiumsulfate and filtered, the filtrate
vas - Boncerft rl@t'dd - ufidler reduced pressure, and the

g ir esidye supj 0 fhash silica ge
Er[E?orra)t"rb}lgr apﬁTGqﬁThé@ ?acfl on odjtztal ne(]:lgir om an el ution
Mbt hpogmidiybene chloride: nmethanol = 10: 1 was

concentrated under reduced pressure, and the
Pealy tqaﬁgdré@xdl;eﬁavﬁlﬁ/a% WiCth55- 94 Heed - §8|f%nt7o9f5 E,

t . eth t fdlt

£t il e T Y o dbibicnt® 50065 5 O e B
as1a hiteessolid. 1H NVR(400MHz, CDCl13) 8 : 2. 46 (3H,

s) , 5.88 (1H, s) , 6.95-7.05 (2H, n), 7.24(4H, s),

S A/ A1UM* +m) . 8. 02(1H, s), 8.61(1H, s).
[0159]

Example 5:

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

N,4-trimethylpyridine-2-carboxamide

[01l60]

F =y -

N 1
O=
5"'\@
- Cl

[0161]

F

To a solution of
5-[[ (4-chlorophenyl)sulfonyl] (2, 5-diflucrophenyl)methyl] -4-
methylpyridine-2-carboxylic acid {88 mg, 0.20 mmol) cbtained
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 hydrochioride

(42mg, 0.22mmol) were added at roomtemperature. Afterstirring
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71 ti M5 nlz: 406(M +H). [0165] Exanple 7:

5-1[ (4- Chl orophenyl )thi o] (2,5-difluorophenyl)nethyl]-4
-meth ylpyridine-2-carboxanm de [0166] O F/ NH2 F
N S acl [0167] To a solution of

5-[[ (4-chl orophenyl )thin] (2,5-difluorophenyl)nmethyl]-4
-meth vyl 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),
tohyainoxydanzeion aenberd 22 ,Mhe ted0t it )ixtaraR@smshed
chloride (107 nmg, 2. 00 nmol) , and

M ek led tdidesedr apytard sodf onéyAnetengsagbonahel ) Thererganic
added in an argon atnosphere at room_tenperature.

ARYBF YeF PR TRF 21Dy ABeRS SR vB S fahB@nst T eredn fhen

et was. added to.the reaction ni % r th

, dt

e R u B I R RS sPEMR Ry arBut A Pre e g e
DL GRTY £nd BYET1 MRS wHl Egb?f\!@l‘ﬁed anhyrQus s3adclmysyl fate
and filtered, the filtrate was concentrated under
ertoaetbpraasur eThantrd dei oresitithiingdr esodugn svastion with
subjected to flash silica gel chromatography. The
hexane oretlofit sicesdter enianl evas imasintirafiedanadert ygduced
acetate = 2: 1 was . , . .
pressure, and the resulting residue was washed with a mixed -
‘solvent of diethyl ether and hexane, and collected by filtration
to obtain the title compound (83 mg, 0.18 mmol, -89%) as a white
solid.
'H-NMR (400MHz, CDC1l;) 8: 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, d, J=8.6Hz),
7.47(1H, s}, 7.65(2H, d, J=8.6Hz), 7.72-7.78(1H, m), 9.16(1H,
8).
TR(ATR)cm ': 1633, 1493, 1327, 1151, 1084.
mp: 207-208°C.
Anal. Calcd for C,,H; s ClF.N,058: C, 56.84;H, 4.12;Cl, 7.63;F,
8.17;N,6.03;8, 6.90.Found: C, 36.53;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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concentrat edunder reduced pressure, to obtain the
title conpound 72 (398 ng, 0.98 mmol, 980) as a white
solid. 'H NVR(400MHz, CDC13) 8: 2.42 (3H, s) , 5.55
(1H, br s) , 5.88 (1H, s), 6.93-7.04(2H, nm), 7.22(4H,
s), 7.35-7.41(1H, m, 7.77(1H, br s), 8.00(1H, s),
8.58(1H, s). M5 niz: 405(M++H). [0168] Exanple 8:
5-[[ (4- Chl or ophenyl )sul finyl] (2

5-di fl uorophenyl ) net hyl ] - 4-

netQ{lpr;dine 2-carboxamde [0169] Fi F ~~1ANO

;g;jﬁgiéghns Chl or oper benzoic acid (259 ng, 0.98 mol)
to a solution of
5-[[ s4:ghl orophenyl )t hi o] (2, 5-di fl uorophenyl ) nethyl]-4
-nmeth yri di ne-2-carboxam de (395 ng, 0.98 mmol ) in
nethylene chloride (10 m) at OC. After stirring for
gys at room tenperature, the reaction m xture was
ed with 1 N aqueous sodi um hydroxide. The organic
IayerTwag dpigdieyesr anhydrous sodium sul fate and
filtered, then the filtrate was concentrated under
21hhmm@d5pﬂé35uchlozwmhadyi)m@S@ﬂﬂEng dasi ooyl ) methyl
subjected to flash silica chr.omat ogr aphy, The

s lguEasien (7 dh san: 1 2F b WOt ERan epiLe 1
APELTieT Ciog e b BB P Bt S s Y E i .54
M, 8.921ml, 13.7 mmol) was added in an argon atmosphere at -78°C.
The reaction mixture was stirred for 30 minutes at -40°C, and
then cooled againto -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 reduced pressure, ‘then chloroform was added
to the residue, and the mixture was washed with 1N 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 flashsilica
gel chromatography. The fraction obtained froman elution with
methylene c¢hloride: 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 £itle compound (2.06 g, 5.08 mmol, 44%)}

as a white solid.
1y NMR (400MHz, CDCl;) §: 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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with a m xed sol vent of ethanol and diethyl ether, and
collected 73 by filtration, thus to obtain the title
compound (243 ngy, 0.58 mol, 59% as a white solid.
1H NMR(400MHz, CDC13)5:1.95(2.1H, s),2.15(0.9H,
s),5.35(0.3H, s), 5.37(0:7H, s), 5.51-5.62(1H, m,
6.88-7.D8(2H, m, 7.23-7.55(5H, m, 7.80-7.90(1H, m,
7.94(0.7H, s), 7.99(0.3H, s), 8.87(0.7H, m,
9.05(0.3H, s). IRCATRycm 1. 3126, 1695, 1595, 1493,
1421, 1053, 823. Anal. Calcd for C20H15C1F2N202S: C
g .8 H403 (30981, 8.42;F, 9.03; N, 6.66;S, 7.62. Found:
C 56.75;H,3.59;,8.35;F,9.06;N, 6.65;S, 7.71. M
Ee51421(M +H). [0171] Exanple 9

5- 4- Chl or oph I | f [1(2
5 Ei[ § @a%ﬁ;f%e% ﬁ§| Boiae
i X d;

finyl](2,5-difluorophenyl)nethy
[dl@b]nEthyIpyr|d|ne-2-carboxanide (105 ng, 0.25 mmol)
in methylene chloride (5 m) at OC. After stirring
f Nt room tenperature, the reaction m xture
d with 1 N agqueous sodi um hydroxi de. The
orgaﬁﬁf:tayer was dried over anhydrous

[0167]

To a solution of
5~ [ [{4-chlorophenyl) thiol (2,5-difluorophenyl)methyl} ~4-meth
vipyridine-2-carboxylic acid (406 mg, 1.00 mmol) in
N, N-dimethylformamide (10 ml),
(benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate (781 mg, 1.50 mmol),
i-hydroxybenzotriazole (203 mg, 1.50 mmol), ammonium chloride
(107 mg, 2.0C6mmol), andN-ethyldiisopropylamine (0.697ml, 4.00
mmol) were added in an argon atmosphere at rcom 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 . Thefraction
cbtained from an elution with hexane: ethyl acetate = 2: 1 was

concentratedunder reducedpressure, toobtainthe title compound
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74 sodiumsulfate and filtered, then the filtrate was
concentrated under reduced pressure, and the
resulting residue was subjected to preparative
thi n-1 ayer chromatography (devel oped with nethyl ene
chloride: nethanol = 40: 1, and eluted wth nethyl ene
chloride: nethanol = 4: 1). The obtained fraction was
concentrat ed under reduced pressure, and the resulting
resi due was washed with a m xed sol vent of ethano

and diethyl ether and collected by filtration, thus
t(@99hﬁV$I b .td2e miriotL|, € 969PQYNg wHiae RYLi0. 13 moi, 511)
as a ite solid. 1H NVR(400MHz, CDCl3) 5: 2.23(3H,
SH-NMR BHOVEZ, hEDGYs ) §: 927(4]%43}!'55‘ G.-§5- (?Hodf(xiﬁ) - 88 (1H,

SLo i phlall) myl F8 D )70 38 1 GfZhil S am,

grl@(,lhls o) (1H, R(sé\TRiscgsllﬂgs%z 3288, 1701, 1493,
1315, 1153, 1088. np: 241-242C. NS m z: 437(M++H).

O8I A4 . Refsanenge . Exanpl e 2:
2-Brono-5-[chl oro(2, 5-di fl uorophenyl)nethyl]-4-nmethylp
yPielBl ne [0175] g NHr c¢] [0176] To a solution of
(6- br ono- 4 nethylpyrldln 3-yl) (2, 5-difl uorophenyl)neth
anol 0.0 mmol ) obtained in Reference

EX?FPAJ %h:l.ltalr%pﬂghgﬂsgffzgyl] {2,5-difluorophenyl jmethyl] -4-

methylpyridine-2-carboxamide

[0169]

Fi\
2N

O'S\Q
A

{0L70]

3-Chloroperbenzoic aeid (259 mg, 0.928 mmol) was added to
a gsolution of
5- [[{4-chlorophenyl)}thiol (2, 5-difluorophenyl)methyl] -4-meth
vipyridine-2-carboxamide (395 mg, 0.9%98 mmol) in methylene
chloride {10 ml) at 0°C. After stirring for 14 days at room
temperature, the reaction mixture was washed with i 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 = l:- 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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{ chloride (150 m), thionyl chloride (21.9 m, 300
ol ) and N, N-di net hyl f ormam de (0.232 nml) were added
at 0C, and the mxture was stirred for2hours at room
tenperature. The reaction mxture was concentrated
under reduced pressure, ethyl acetate was added to
the residue, and the m xture was washedw th saturated
aqueous sodi um hydrogencar bonate. The organic | ayer
was dried over anhydrous sodium sul fate, and :
filtered, and the filtrate was concentrated under
pediCed-aRiess Uitud @cobhEdin the title conpopaantz4xOung2 0.58
g, 29.5 mmol, 98e) as a brown solid.

ik NVRE OO Mz 2CBB18F 801PRd36(3H, s),6.42(1H, s)

18;'31%?1& & .Zﬁi\@‘%’z’ o 3;%’%57(323{%@3 H)r9 ! l5[7 (é’i%’]l %Z%mif 5(0.3H,
40; % Bromooe, [ (8) 5- i fduerephenyl )Y 4-f6.88-7.08 (20, m),

Iuorophenyl)thlo]nethyl 1- 4- et hyl pyri di ne [0178] \
]Z) 23NBr55 3=, SmhF '7 [8@]:79]90'('@1’1& wol| dt P&H0 ofH, s), 7.99(0.3H,

f henyl ) net hyl ] - 4- net hyl
3}1cﬁ 87§3[%P4 g ibﬁ#% Fn hyhzdine¥hilfornan¥dg
€A 00rmy 43f1b|60r Qb%‘zeiﬁsi‘“ alaoz2. 8621, 14924 gam] ),

and then potassium car bonat e (2. 94 g, 21. 3 nnDI) wer e
Buigled dad cdnfor gan Hat ADEpReP5: Cat 5008 dhd 3t- I5§ Filxt&rd: F,

os, ST Ered 400 & NN Ale FOOMA SIPErA Wt ¢ 'k o 065,
6.65;8, 7.71.

MS m/z: 421 {(M'+H).

[0171]

Example 9:

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

methylpyridine-2-carboxamide

[0172]

f0172]

3-Chloroperbenzoic acid (66 ng, 0.25 mmol) was added to
a solution of
5-{[(4-chlorophenyl)sulfinyl] (2, 5~dif1uorophenyl)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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Et hyl acetate and water were added to the reaction

m xture, the organic |ayerwas separated, and then the
organi c | ayerwas washed w th 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

gel chromatography. The fraction obtained from an
elution of hexane: ethyl acetate = 30: 1 was
e0nseRlatade tler i I @taedr hdd @8 i8, L la@ cORiBbBnddit rated
title conpound (8.20 g, 19.3 mmol, 100% as a pale
bnden reduicdd pridsNvRed CoM-zhe CBEL3) 5na@ r2818kHe was subj ected
s),5.72(1H,5), 6.91-6.98(4H, m, 7.27-7.34(3H,
7o2BrapATaNivVER AGnT RSy . CIVE T Bog TRy 4216(fﬁ4¢mﬁd with

% éml%% sﬁﬁsa#?[ (nftPFﬁs} Sph&hyi) TR ST REEATIT B TRt E e
Xh?%ﬂ&’én%&h (GalRaldghyde [%élkbtgm_g% “1{‘?9% Al v)ae, an

argon at nosphere, ahexanesol utiono

Eénéénﬁ\eﬂ'at?e%i dndkr r#udePHds A%, agte (ﬂhteQre%Lﬂ.(thhb‘l Hbidue

ﬁabrwaﬁhéﬁ-M@ﬂhSadmiXQinaqihenyl¢ﬁ(atﬁanmdr@mﬁbdyeﬁhiﬁ(ﬂﬁher
ethyl ]-4-nmethyl pyridine (8.10 19.1 nnol),
et @a%éeeze@ by )flz}%ratﬂr% ‘F% sate¢H Wil%&fiéewpound

rred r, 30 nut e and 77, .t hen
ié ﬂ']a gﬁié?(ise% H|itSFG %l ) was added
oy - NMQ;mm&,t EPDES p3:.upe23 The, rH3Chi.en (IH Xty 8) Was. 97 {1H,
stirred for 30 mnutes, then water was added at the
shne -t%8nPePit e, Wand - Phe7- 09 (1H, w), 7.44(2H, d, J=8.5Hz]},

7.62(2H, d, J=8.5Hz), 7.75-7.81(1H, m), 7.82(1H, brs), 7.99(1H,
s), 9.16(1H, s8).

IR(ATR)cm ': 3442, 3288, 1701, 1493, 1315, 1153, 1088.
mp: 241-242°C.

MS m/z: 437 {(M'+H).

[0174]

Refererice Example 2:

2-Bromo-5-~ fchloro {2, 5-difluorophenyl)methyl] -4 -methylpyridi

fo17¢]
To a solution of
{6-bromo-4-methylpyridin-3-y1) (2, 5-difluorophenyl}methanocl

(9.42 g, 30.0 mmol) obtained in Reference Example 1 in methylene
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m xture was allowed to warmto roomtenperature. Ethyl
acetate was added to the reaction mxture, and the
resulting mxture was washed with saturated aqueous
amoni um chl oride, and then wth saturated brine. The
organi c |l ayer was dried over anhydrous sodiumsulfate
and filtered, then the filtrate was concentrated

under reduced pressure, and the resulting resi due was
subjected to flash silica gel chromatography. The
fraction obtained from an elution wi th hexane: ethyl
agebatge =(150 wh)washeongentribdeiie urdep hedused mmol) and
pressure, and the resulting residue was washed wth a
Ni Nedisetvetoxomdidet K9l 222 het) aredlserddedaatd §¥enand the
collected by filtration, thus to obtain the title
@éﬁﬁ%ﬁ%ﬂafﬁtz?r%df@izﬁouﬁﬁﬂtrQQﬂBeWE??ét%H?teiﬁﬂx?PCtlon

BEbL 7 G0 % riooTy < PRt gp o et pregods s chpy e race
a% Edéﬁ%&@hé@esr%u§3% @théﬁixﬁu}é%gé%isﬁadwﬂgiég@hrated
3740NETH) . e 12: 5-[(2

Sqdebhal @bﬁﬁ!hﬁ m;y#d)r{o@énéhmm@t@ny IThe W dgaimy o] Teefdw vhs 4iried
met hyl pyri di ne-2-carboxylic acid [0184] F I NOH F F
gves a[rom]oum%@t}meauéfhydr @reiw fpérexede a(hﬂothe)fi/ilatsfate
~added to a solution of 5-] 5-di fl uorophenyl| )[ (4
Wﬁ%rmx)attﬁpo}lﬁggﬁym:d@%twessure to obtain the tltle

compound (9.82 g, 29.5 mmol, 98%) as a brown solid.
1H—NMR(4DOMHZ,CDC13)5:2.36(3H,s),6.42(1H,S),'7.01—'7.07(2H,
m), 7.26-7.32(14, m), 7.33(1H, s), 8.31(1H, s).

Ms m/z: 332, 334 (M +H).

[6177]

Example 10:

2-Bromo-5-[{2,5-difluorophenyl) [ (4-£luorophenyl) thiolmethyl

] ~4-methylpyridine

[0178]

F\Br

[~

$

joN
(01791

To a sclution of
2«bromo—5—[chloro(z,Swdifluorophenyl)methyl]-4-methylpyridi
ne (6;44 g, 19.4 mmol)} in N,N»dimeﬁhylformamide {100 ml),
4-fluorobenzenethiol (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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yl pyri di ne- 2-car bal dehyde (4.22 g, 11.3 mmol) in
formc acid (100 m), and the resulting m xture was
stirred for 3 hours at roomtenperature. Water was
added to the reaction mxture, the solid thus

preci pitated was collected by filtration and washed
with 0.1 N hydrochloric acid- The resulting solid was

di ssolved in nethylene chloride, and the sol ution was
washed with 0.1 N hydrochloric acid. Then, the

organi c |l ayer was dried over anhydrous sodiumsulfate
a2nfy{ iddeened arinfat BedReadddd eattk ruvast tanaentuatedhe
under reduced pressure. The resulting residue was
vagheic bavér sasbrpdrasotdeand shenthemalgaand lhyranes wardied
was collected by filtration to obtain the title

vhRp Aaterpsed agieoupysgd i My iy ogpngarioniit e BRiQFganic

R b e o R E e S
#E% ﬁi%zt)rat% x?%% co?@fe?ﬁlra'ﬂ')sd w2 dhhcdd é)x%s%%(claﬂ afd the

63, 1593, 1493, 140 1288, 1236,

$+4491 t i MesiGakcdher SAPTHEAFaN@AS E1Gsh581i01¢dd, gl 35; F,
13.53:N,” 3.32;5, 7.61.Found: C, 56.87;H 3.23:F,

EBr&ia hHgrardy,. S, THe 8Bradv ol pbt4a2aéd fpm arf Glgelion of
Exanpl e 13:

@eﬁuze 5-ShplusFephenyt )IA:41f FadroBHERFEERH BRYFT merdired

E;e§$T%ﬁBng$%a§n§%} ? gﬁ %P%Ségné%@‘ﬂ%g?91§9§%%k1&HNo )

as a pale brown solid.
1H—NMR(4OOMHZ,CDC13)6:2.28(3H,s),5.72(1H,s),6.91—6.98(4H,
m), 7.27-7.34(3H, wm), 7.28{1H, s), 8.43(1H, s}.

MS wm/z: 424, 426(M"+H).

[o180]

Example 11i:

5-[(2,5-difluorophenyl) [ (4-flucrophenyl) thiolmethyl] -4-meth

vipyridine-2-carbaldehyde

[0181]

FI\ =0
IN
: F

(0182]
Inanargonatmosphere, ahexane soluticnofn-butyllithium
(1.54 M, 22.3 ml, 34.4 mmol) was added to a solution of
2-bromo-5-(2,5-difluorophenyl) [ (4-fluorophenyl) thiclmethyl
] -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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5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[]-4- nmethyl pyridine-2-carboxylic acid (105 ng, 0.25
nmmol) in methylene chloride (3 m), nethylam ne
hydrochloride (19 ng, 0.28 nmmol),

1- hydr oxybenzotri azole (37 ng, 0.28 mol),

4- met hyl nor pholine (0.061 m, 0.55 nmol), and

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (53 ng, 0.28mvl) were added at room
tenperature. After stirring for 2 hours at room

£1R0P &, &l et W e6rWasi @ddad sBomt N2 T eRGincQ) wilk Xddifed) at
and the nixture was washed with saturated aqueous

sloglisame tyaragenoar.bolix ecaTheonrgiatiuee wyerstdrired for 30
over anhydrous sodiumsulfate and filtered, then the
nintes.cthes womtenpr adted ahddie FaREEMstesdiee, 20h fhe

th |t te to fl
c.eeihiig oo dhe v sub scied e tlash ol ca,
ﬁééﬂa{ﬁédwtghtﬂgﬁtg%fctl%glh%h eetate & the §e§@§t1ng mixture

concentrated UCG pressure and

£S5 WakhBg wESh Gueuwa s elashftbu dhainfoRi i )beﬂofiﬁld\ée néndfhen
et hanol and hexane and then collected by filtration,

witlodd mirptdikbtind e Thapogadi¢ 13yay wag dk? edrroier arggdrous
as a white solid. 'H NVR(400MHz, CDC13) 5: 2.20(3H,
sqgdium gul ke gnd fFHa teppy, tl'@ng‘s](“i lﬁll§)fat‘6 W@? %O@E?(r%ttﬁatw

Qdegr%uc?e(gg%fﬁéuﬁ%} a?d%ﬁégéf&%; g}[:‘le g% L%)(j?é’ted
1:]]_04 %gg%)gi%gc%;tbﬁ_lé%ﬁé%%atdﬁ%@-ﬂ@ Cr&'l%e fr}rgzgaé%ﬂ_%%%alﬁéa%rom

Hnahut Cahodh frohelA bl HtINA038t & c 581 06;1Hwas. Odndentrated
13.12; N, 6.45;5, 7.38.FOuUnd: C, 58.05;H, 3.83;F

WRleds rdubed 7Tp Sy s U], anfisthe zrea8B(iws+Hpsidue was washed
withamixedsolvent of diethyl etherandhexane andthencollected

by filtration, thus to obtain the title compound (4.27 g, 11.4
mmol, 60%) as a white solid.. .
1H~NMR(4GOMHZ,CDC13)3:2.39(3H,S),5f83(1H,S),6.92—7.00{4H,
m), 7.30-7.36(2H, m), 7.37-7.43(1H, m), 7.73(1H, 8), 8.83(1H,
s), 10.03(1iH, =).

MS m/z: 374 (M"+H).

[0183]

Example 12:

5-1(2,5-difluorophenyl) [ {(4-fluorophenyl) sulfonyl]lmethyl] -4 -

methylpyridine-2-carboxylic acid

[0184]

FI\ OH
=N

OL'S
SCL
P

F

78



[0189] Exanple 14: 5- [(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hyl ] -
t
[

N, 4-tri met hyl pyri di ne-2-carboxamde [01901 F\ | F I N
O F [0191] To a solution of
[ (2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]nethy

5
I']-4- methyl pyridine-2-carboxylic acid (105 ng, 0.25
nmol ) obtained in Exanple 12 in nethylene chloride (3
m ), dinethylam ne hydrochloride (23 ng, 0.28 mmmol),

1- hydr oxybenzotri azole (37 ng, 0.28 mol),

4omethyl norpholine (0.061 n, 0.55 mmol), and

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

hydr ochl fordgleouss ydygegon 28smmt)danelld addedaataddrsnto a
tenperature. After stirring Hfor 3 hours at room
feAPBEaR 1¥%e, water was added to t he reactlon nixture,

Bocnt- T R R TR i R o e

?Eg{”fﬂﬂﬁmegré)%rbgﬂd% gagnwtgg &, eli‘ng rﬁthéi}er:!.%dfoi‘rﬁf-‘@ acid

ate was concéntrated “under reduced pressure,

ando tk1e ,r el thdgGekast e wasusebyestad rited fébashhours at
silica gel chromatography. The fraction obtained from
anor tesipemaniath . hdledre: wvat hitleddet tlte rﬁagt iQnWa'-Siture the
concentrated under reduced pressure

pakif g PERTHRIC LS VRs we& SfFEf By H%Eaa%?%ﬁ? wspshed

nd. h d. |l ected I
T e L e e S
i’? n?eﬁ'ﬁylte?lesehhgrldé_!' 'él'}@( éggl\éﬁu%aayswaﬂle’@ wiBhho.1 w
s) , 3. 14 (GH s), 5.95 (1H, s) ,

hydrochloric acid. Then, the organic layer was dried over

—_

anhydrous sodium sulfate and filtered, and then the filtrated
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 (4.34 g,

10.3 mmol, 91%) as a white solid.

1H-NMR (400MHz, CDC1;) §: 2.30{(3H, s), 5.97(1H, 8), 6.21-6.99 (1H,

m), 7.03-7.10(1H, m), 7.16(2H, t, J=8.4Hz), 7.68-7.78(3H, m),

8.02(1H, =), 9.23(1H, 8).

IR(ATR)em 1 : 3361, 1763, 1593, 1493, 1402, 1288, 1236, 1149.

Anal. Calcd forC,pH, 2 FsNO,S: C, 57.0%1;H, 3.35;F, 13.53;N, 3.32;8,

7.61l.Found: C, 56.87;H, 3.23;F, 13.54;N, 3.39;3, 7.86.
MS m/z: 422 (M"+H) .
(01861

Example 13:

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

4-dimethylpyridine-2-carboxamide
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6.90-6.97(1H, m , 7.00-7.07(1H, m, 7.11-7.18(2H, n)
, 7.47(1H, s), 7.70-7.78(3H m, 9.18(1H, s).

| RCATR)cm 1. 1633, 1589, 1493, 1404, 1327, 1294, 1236,
1147, 1084. np: 176-177C. Anal. Calcd for
C22H1gF3N2038: C, 58.92;H 4.27;F, 12.71;N, 6.25;S,
7.15. Found: C, 58.74;H 4.18;F, 12.68;N, 6.32;S, 7.26.
MS mz: 449(M +H). [0192] Exanple 15: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl ] net hyl ] - 4-
met hyl pyri di ne-2-carboxam de [0193] F I F NH 1,01
poFs710194] To a solution of 82

5-[(2,5-dgpfl uorophenyl)[ (4-fluorophenyl)sul fonyl ] net hy
l'] F pyri di ne- 2-carboxylic acid (211 ng, 0.50

i arned in Exanple 12 in N, N-di nmet hyl f or mam de
(5

(ben? azol -1 -yloxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphate (390 ng, 0.75 mmol),
roxybenzotriazole (101 ng, 0.75 mmol), ammoni um

chloride (54 ng, 1.00 mmol), and

N- et hylediai sopnopyh ami ne (0.348 ml, 2.00 mol) were

added in an argon atnosphere at roon1t%gferatur

5 |6 SsOERNAGOPRRRBL hors 1MOTOBATY & et Farifld mesbpgl -4 -
met%ya_l.pyrldlne 2-carboxylic acid (105 mg, 0.25 mmol)} in
methylene chloride (3 ml), methylamine hydrochloride (19 my,
0.28 mmol) , 1-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 added at roomtemperature. Afterstirring
for 2 hours at room temperature, water was added to the reaction
mixture,andthemixturewaswashédwithsaturatedaqueoussodium
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 £rom
an elution with hexane: ethyl acetate = 7: 3 was concentrated
under reduced presgsure, 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, CDC1y) &: 2.20(3H, =), 3.04(3H, 4, J=5.1Hz},
5.95(1H, 8), 6.92-6.992{1H, m), 7.01-7.08(1iH, m}, 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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and water were added to the reaction m xture, and the

resulting mxture was washed w th saturated aqueous

ammoni um chl oride. The organic |ayer was dried over

anhydrous sodiumsulfate and filtered, then the

filtrate was concentrated under reduced pressure, and

the resulting residue was subj ected to flash silica

gel chromatography. The fraction obtained from an

elution with hexane: ethyl acetate = 7: 3 was

concentrated under reduced pressure, and the

vesd] td=fg 1Hes |, daelhésiwashed with a nmixed solvent of

et hanol and hexane, and was col |l ected by filtratjon,

£6 (R0 ehast T 1 Donpodnd LA%h do270) 37 kol Saias.
gf White solid. 1H NVR(400MHz, CDC13)5: 2.22(3H

g?, 5.58(1H, br s), 5.96(1H, s), 6.91-6.99(1H m,

wp 01201 GBCE1, m, 7.11-7.18(2H, m, 7.67-7.73(2H,

nm, 7.76-7.82(111, m, 7.83(1H, br s), 7.98(1H s),

Boal( 9a1c8) TokRCATR) oha M2 038426 §f6§?5 iH601; §ﬁ5%9,13)° 12:4,
491, ., 142 12 1 80. . I JEory g1,

Cobtibr oD b7 0 b R b B i 6d 6. be

P @?Pﬁﬂﬁ%QQQiﬂpz 56.96;H, 3.55;F, 13.76;N, 6.67;S

7.82. MS mz: 421(M++H). [0195] Exanple 16: 5-[(2

Poixd] uorophenyl )[ (4-fl uorophenyl) sul fonyl]nmethyl]-N

et hyl - 4- met hyl pyri di ne- 2-carboxam de [0196] \ N H* F
( O Example 14:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyllmethyl] -N,

N,4-trimethylpyridine-2-carboxamide

[0190]

[0181]
To a solution of

5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -4-
methylpyridine-2-carboxylic acid (105 mg, 0.25 mmol) cobtained
in Example 12 in methylene chloride (3 ml), dimethylamine
hydrochlofide (23 mg, 0.28 mmol), l-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) wereaddedat roomtemperature. Afterstirring
for 3 hours at room temperature, wat.er was added to the reaction
mixture, and the mixture was washed with saturated aqueous sodium

hydrogencarbonate. The organic layer was dried over anhydrous

81



Oo F [0197] To a solution of
5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
' 1-4- methyl pyridi ne-2-carboxylic acid (126 ng, 0.30
mol ) obtained in Exanple 12 in nethylene chloride (3
m ), ethylam ne hydrochloride (27 ng, 0.33 mmol),

1- hydroxybenzotriazole (45 ngy, 0.33 mol),

4- et hyl nor pholine (0.073 m, 0.66 mmol), and

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de

hydrochl oride (63ng, 0.33mol)

¥ed Rafddeual f © arberaieai=dr, echaY ties fillkkat8gasf osndertaysed
at roomtenperature, the reaction m xture was washed

widdr satluced edeagureusnsiodiane byt byeneat fonans suthected

organic |ayer was_dried over anhﬁgrous sodium sul fate
and lrphisdrldga gephromRragramhat-e W TEBRE SRR PRFagned from

der r.ed th o ,
SR GsEn T07h BRI EERGeI o EA Bt oraiRy. C e atea
{ha6! LA eRhabpeds (£omaan ehil Ll idy 88Xane: vl Rilshed

acetate was concentrated under reduced

PLE5 SURexe@NEbThat e thap I agtdhexars, washeds wdlleated
m xed 84 sol vent of ethanol and hexane, and was
oplfidtrediby, fid pbaainrhe titbbtempoid {77 Ng . cORPOTHGL,
élZO ng, 0,27 mol, 89% as a white solid.

HEONGR( ZoORfze €pEX]) 8: 1.27(3H, t, J=7.4Hz),

2y 2R o 0Pz, L0 2 Oh (2dF 7 #, Bakkek, ) 98(35(18) s),
6.92-6.99( 1H ), > 7.01-7.08(1H  my, 7.11-7.17(2H n).
. B6-67.5TIABK, M) 7. 0F- TS 7(I8L(AH, M) 11-96L8FRH, m), 7.47 (1H,
s%, 8, Q0(1H, br t,J=6. 1), 9. 14§1H, S). IR(ATR) cm 1:

577 - 70591 784889 Mh 403 186dH> S1240. 1149,

TR(ATR)cm *: 1633, 1589, 1493, 1404, 1327, 1294, 1236, 1147,
1084 .

mp: 176-177°C.

Anal. Caled for CaaHpeF3N,03S8: C, 58.92;H, 4.27;F, 12.71;N,
6.25;S, 7.15.Found: C, 58.74;H, 4.18;F, 12.68;N, 6.32;8, 7.26.
MS m/z: 449 (M"+H) .

[o192]

Example 15:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl}sulfonylimethyl]-4-

methylpyridine-2-carboxamide

[0133]

F Ly H,

F | =N
O=g

SO
F

[0194]

To a solution of
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np: 191-193C. Anal. Calcd for C22H19F3N203S: C, 58.92;

H 4.27;F, 12.71;N, 6.25;S, 7.15.Found: C, 58.64;H,

4.31;F, 12.84;N, 6.22;S, 7.20. N5 mz: 449(M +H).

[0198] Example 17: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl ] nethyl]-N

(2- hydr oxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam de

[0199] OH F I NHF''a F [0200] To a solution of

5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy

['1-4- methyl pyridi ne-2-carboxylic acid (421 ng, 1.00

Ak ), i B ned-ophankX Pk ef hibidphaeiMy babéonil ondtdey1] -4 -

(10 n1) 2- am noet hanol

@et@ﬁﬂmmrﬂdﬂﬂhﬂﬂabﬁrEONyQIQXVbéhkZﬁlfmazo$e%Q4Bﬁ@)]9bUaﬁmEd
4- et hyl nor pholine (0.12 m, 1.10 and 85

111&%%9%& (3- dimnd Ny Liwe Hopt rnanddep dai ﬁ?

d hl i
f@ ﬁ%%%%%fﬁrzleq &fg(étpxyg? Iﬂr%ro]flon r)?pgﬂgyg gﬁ room room
ﬁéﬁ@ﬂ@éfggﬁ—msﬁlﬁtgeq\ggb%ﬁ%mgtﬁ Gmod@s washed with

sat ur at ed "aqueous sodi u ydrogencarbonate The
OF P S HrayRiotwa s z68 L e etk caveg, animsdmeds) S eshinem sutl didteride
and filtered, then the filtrate was concentrated
(htleg , rledifcerol pr esddi-ethaddi i hepreamylaning (@si4tialnwds 00
subjectedto flash silica gel chronatograp h% The

} (WS oBHArRe (L ATIRTPETPINNHS BT TO° temperature

Aftexr stirring for 5 hours at room temperatuxre, ethyl acetate

and water v}ere added to the reaction mixture, and the resulting
mixture was washed with saturated agqueocus ammornium 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 flashgilica
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,
- to obtain the title compound (154 mg, 0.37 mmol, 73%) as a white

solid.

1H-NMR (400MHz, CDCl,)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'l: 3429, 3168, 1691, 1589, 1491, 1421, 1313, 1234,
1146, 1080.

Inal. Calecd for C,oH;5sF3N,0:8: C, 57.14;H, 3.60;F, 13.56;:N,
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hexane: ethyl acetate = 2: 3 was concentrated under
reduced 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
conmpound (427 ng, 0.92 mmol, 92% as a white solid.
"' H NVMR(400MHz, CDC13)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),

8.80(dH7 .68 .Found=€., 156496 ;H9. 16334, 3} - 7¢ I APRyEnP, 7-82.
3554, 3410, 1676, 1589, 1520, 1493, 1279, 1236, 1144.
Mp: mA53-454@" +Bhal . Cal cd for C22HI9F3N204S: C, 56. 89;
H 4.%2;F, 12.27; N, 6.03;5, 6.90.Found: C, 56.85;H,
4OB85F " 12 56N, 6.03:S, 6.97. NS mz: 465(M +H).

[ 0201] | §,18: 5-[(2 5-Difluorophenyl)[(4-f
_Iuoro&ﬁgﬁggggu%%onyl]nethyl]-N— et hyl - N,
4= di ed i AV dbRend1 £ A(HoxaB A neeyiL0 202 onl e thylV] -N-
06 I F [0203] To a solution of
5ehy P H-udi tfyiloyepibnyt J { dadeddxearigighenyl ) sul f onyl ] met hy
|']-4- nmethyl pyridine-2-carboxylic acid (126 ng, 0.30
kBP9 obt ai ned

F Ly L

Ly H

Q=
SCL
F

[0197]

To a solution of
5-[(2,5-difluorophenyl) [ {(4-fluorophenyl) sulfonyllmethyl) -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), 1-hydroxybenzotriazole (45
mg, 0.33 mmol), 4-methylmorpholine (0.073 ml, 0.66 mmoi), and
l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
(63mg, 0.33mmol) wereaddedat roomtemperature. Afterstirring
for 7 days at room temperature, the reaction mixture was washed
with saturated agqueous 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 silicargel
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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in Exanple 12 in nmethylene chloride (3 m),
N- et hyl et hyl am ne (0.060m , 0.66mmol) |,
1- hydr oxybenzotri azol e (45ng, 0.33mml) , and
1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
hydrochl oride (63 ng, 0.33 mvl) were added at room
tenperature. After stirring for 4 hours at room
tenperature, the reaction mxture was washed with
sat urat ed aqueous sodi um hydrogencar bonate. The
organic layer was dried over anhydrous sodiumsulfate
0, drid bekeetbanbhemd hexind [ eatiavasmsSoThneem batfdd txation,
under reduced pressure, and the resulting resi due was
tsubpesirdhet bifleashmpdhing « 1§68l nohp oA rwGlaphys) Fher white
fraction obtained from an elution wi th hexane: ethyl
%@ét te = 1: 1 was concentrated under reduced
y d resul i si duegwasspngshed 1 owkstsh gy,

m xe g 4??\1\;@%{ %}?@1& )ef&ﬁyll gtgh(g? aﬁdh%xanef:ymandwaswI
T et edig, by=f7i. bt r at 18R} , t . §H{E N ghe a |9t2l & .60rtpBund) .
438rrg 0. 08 mmol 270/9] as a white so

I-‘?—N\?R(%déﬁ’Hz mEpCc13- 3507 411 625 30 (3K, rﬁs =7-3333H g

] 3Hy  5) 71 21 ).

75.7690 BéQﬁ—I ‘ﬁl 9-5'4231;1445) g 60(1%1 h?ri? 4t IHZ)QS(]l_ﬁ'(lH;

'95(1H s ) . 6.89-6 ,
. 6.99- 7 O7(1H m, 7.14(2H t, J 8. 3Hz)
06H s 4H, s), 7.69-7.79(3
5 3672@% 528 014R5 . 9293 R1(2A’?R) ERETE

62 1493: 1286, 1240, 1147, 1084. :
“%6’5qf87g%Anal Calcd for C23H21F3N203S: C, 59. 73: H,

2hH8; Ea1%3. 83 N, - 6,06 150.6.:98, Feaingk ; i1, 64273F, H12.71;N,
4.31:F, 12.59: N, 6.00;S, 7.05. ME M z: 463 hA2F2 7 20.

§-G204) Exnpgicaingy:C, 58.64;H, 4.31;F, 12.84;
MS m/z: 449(M"+H).
[0198]

Example 17:

5-[(2,5-Difluorophenyl} [ (4-fluorophenyl) sulfonylimethyi] -N-

(2-hydroxyethyl) -4-methylpyridine-Z-carboxamide
[0199]

F Loy OH

L4 H
O=
F
{0200]

To a solution of
5-[(2,5-difluorophenyl) [ {4-fluorophenyl)sulfonyl]methyl] -4~
methylpyridine-2-carboxylic acid (421 mg, 1.00 mmol) obtained
in Example 12 in methylene chloride (10 ml), 2-aminoethancl
(0.067ml, 1.10mmol), 1-hydroxybenzotriazole {(149mg, 1L.10mmol),

4-methylmorpholine (0.12 ml, 1.10 mmol), and

85



5-[(2,5-Difl uorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
1-N-

2- hydr oxyet hyl ) - N, 4- di net hyl pyri di ne- 2- car boxair de
0205] O AN LJOH F O- O [0206] To a solution of

[

I
E
5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[]-4- methyl pyridine-2-carboxylic acid (337 ng, 0.80
nmol ) obtained in Exanple 12 in nethylene chloride (8
"m), 2-(nethylam no)ethanol (0.077 m, 0.96 mmmol),

1- hydr oxybenzotri azole (130 ng, 0.96 mmol ),

4- ek Py I0orpha ket y16R:i A9drdfiyl ) bathodiBhi de aRgdrochloride
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

ligtt ool dr.ilde mmpl84wege OIBS1 miplroometempddetueg . r 48hrT
tenperature- After stirring for 24 hours at room
Féh‘f)’é*lﬁ GeE, 7tdys S&cEPOn tHTRELREUr Rast R SREGTIPT Hﬂlfft&}re

Ay SBaPLAPSUFRATS SRS CereR PRaRo R Rface.
‘f['%}]é tcff}}a?u%ﬂ? %@Pm E’lﬂ.@g d‘u&e ﬁnﬁ?gy%g &fﬁwg*@lf@{@ and

esulting residue was subjected to flash silica

gel tedd ORlcag aphy¥ i 1 Therd nagd icohcebtaaned fidst areduced
elution with ethyl acetate was concentrated under
pEﬁhﬂuﬂh[ﬂﬁ%Sheeesaﬁdlngeeslé8ﬂwasﬁgbﬂestﬁ@éOWﬁ@ShSlllca
washed with a m xed sol vent of ethanol, and diethy

82 hERTORMEPRAP RG] | E8E é‘&awlpmqbrt&ﬂn@ﬁl £xQg %ﬁéuuﬁ 10? fdth
ltg%}}:s%rge :C %@%%lin acg% §e : 6%ansnl?:|ohcen(1)_@ragéd au:‘{\g'ért Seduced

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, 0.922 mmol, 92%) as a white
solid.

1H-NMR (400MHZ, CDCl, ) 6: 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, bxr
t, J=6.1 Hz), S9.16(1H, s).

IR{ATR)cm ': 3554, 3410, 1676, 1589, 1520, 1493, 1279, 1236,
1144.

mp: 153-154°C.

Anal. Calcd for CoaH1sF3MN:0,.5: ¢, 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-Diflucrophenyl) [ (4-fluorophenyl) sulfonyllmethyl] -N-

ethyl-N,4-dimethylpyridine-2-carboxamide
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1H NVR( 400MHz, CDC13) 8: 2. 24( 0. 3H, s), 2. 29(2. 7TH, s), 3. 17(2
.7H, s ) , 3.21(0.3H, s ) , 3.47-4.01(4H, m) , 5. 9
5 6.89-6.96(1H, n), 7.01-7.08(111, m), 7.15(2H t,
J=8.5Hz), 7.52(0.111, s), 7.68(0.9H, s),
7.70-7.78(3H, m , 9.08(0.911, s), 9.19(0.1H, s)

| RGCATR)cm 1: 3228, 1626, 1591, 1495, 1236, 1149, 833.
mp: 123-125C. Anal. Calcd for C23H21F3N204S0. 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, 6.84. M5 mz: 479(M +14).

[0207] Exanple 20: 5- [(2

5- D'fluor phenyl )[ (4-fl uorophenyl)thio] methyl]-4- neth
yI f&carboxyllc acid [0208]- FO il OHN N
020 9] To a solution of
2 bPﬁﬁEESF (2,5-difluorophenyl)[ (4-fluorophenyl)thio]m
1-

ethy 4- et hyl pyridine (1.39 g, 3.28 mmol)
obtained in Exanple 10 in toluene (60 nm), a hexane
sodadyi on of n-butyllithium(1.54 M 2.55 nl, 3.93

mol ) was added in an argon atnosphere at -78C. After
stirriTg af scltthouro@t the same tenperature, carbon
évf?gfgidifluorophenyl)[(4—fluorophenyl)sulfonyl]methyl]w4—
methylpyridine—z—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-dimethyiaminopropyl) carbodiimide
hydrochloride (632 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
gsodium sulfate and filtered, then the filtrate was concentrated
underxeducedpressure,andtheresultingresiduewassubjected
to £lash 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 etherandhexane, 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, 8), 7.69-7.79(3H, m), 9.17(0.6H, 8),
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was bubbl ed thereinto the m xture. The reaction

m xture was allowed to warmto roomtenperature over
2 hours, subsequently 0.1 N hydrochloric acid was
added thereto, and the mixture was extracted with
ethyl acetate. 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

el ue{omm th .met hyl ene chloride: methanol = 10: 1 was

concentrated ynder reduced pressure, .and t e ting
FROTHES Gl CudBHBa Ueeh ot dad 206 v aAR0of LBt handied-
ghethyd_gi-per and hexane, and was col |l ected by
filtration, to obtain the title conpound (815 ny,

2n8D. ntal gd 6486 )C. al, aF yild 0:68 sdl,i 3.2 . TRLE NIVRE 499Nz ,12 .32 7 N,
CDC13) S 2.41 (3H, %2 ,. 5.83 (1H, sa : 6.89-7.83 (4H

fy 06 75 0P~ 73 4Bl : fry 5B ToFrHt - 3) i F187e )y &y 2 kB nf- 0>+

. 390 (M_+H),.  [0210] Exanple 21: 5-[(2
éSETE%Udg%HHéﬁyp)[(4-fluorophenyl)sulfinyI]nethyI]-N
f02@4gfth 1 ridine-2-carboxamde [0211] F ( \f~ F N

OS F 90 [0212] To a solution of
5-[ (2, Fcdiigfileuabophenyl ) [ (4-fl uorophenyl )t hi o]
met hyl'T-4-meth
5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -N-

(2-hydroxyethyl) -N, 4 -dimethylpyridine-2-carboxamide

[0205]

F

o]

o

F'jﬁ §”wﬁH
0 ¥

160
[o206]

To a sclution 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 rocom 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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yl pyri di ne-2-carboxylic acid (307 ng, 0.79 nmmol) in
nmet hyl ene chloride (8 m), nethylam ne hydrochl oride
(108 ng, 1.58 mml), 1-hydroxybenzotriazole (213 ng,
1.58 mmol ), 4- et hyl nor pholine (0.347 m, 3.15 mmol),
and 1-ethyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de
hydrochl oride (302 ng, 1.58 mml) were added at room
tenperature. After stirring for 16 hours at room
tenperature, the reaction m xture was washed with

sat urat ed aqueous sodi um hydrogencarbonate. The

Bk UBhh € | vy rconend -k edd Onede A nkadliceds pgodiune s ididdtithe
and filtered, then the filtrate was concentrated
uadelt irg used dusr wesuseb] apted Heo ideght 'ﬁﬁéi@@sﬁ!%e was

subjected tqg flash silica gel chromatography.. The ,
FRECTH ERETGEI -nelte r B & POCaA DGR AT 31’1&5&1 téﬂ?wlth

acetate = nSoncent r at
ﬁ%gs@rceetaﬁe SRR D hE e B Wi e o eme
y&ﬁibe re%*lld%' Qgs (wadHda witehhokroRes Rensahe aei @lthanol
(11 ny, was added at OC. After stirring
£0d dhertmsyrl athwpmridewaercaﬁma;ted be fiantatdnn xbuwleain
was washed with 1 N aqueous sodi um hydroxide. The
theganit e gpupowad t&zBemgov@rG%Mﬁgﬂd{ 0BB% ko?eﬁ gnvBiiFe gl id.
f}wl{ 4&00%&‘3' cﬂdle g.he 14 Lot rs?ﬂ% Sl rat gyl (2. 7H,
uced “pré sure € r'esu |ng resi'due ma

?’ébﬁe?“ddm P Paane. Cothl cer et e
evel oped w exane: etny acetate = elute

Wl t h7 @t 134 &nd e hdri de2SBHhakel J=845H2), 7 T4e(0-1H, s),
b fr ct centrat r

RIS R SR ER S el AR oo

mmﬁh)&ﬁﬁ“\*anbz@é,elb@@pl 1591, {1495, and:bexanes, aguk was
collected by filtration, to obtain the title conpound
¥R 29137y,12%°81 mol, 390) as a white solid. :

%@N’R@éﬁ@&’%r L), o, b, 346 108RNh. S & 1 M 0o F,
11:80;N,5.80;S,6.64.F0und:C,57113;H,4.34;F,11.92;N,5.86;S,
6.84.

M8 m/z: 479 (M +H).

[0207]

Example 20:

5-[(2,5~Difluorophenyl) [ (4-fluorophenyl)thiclmethyl] -4-meth

ylpyridine-2-carboxylic acid

foz08]
0

F
A ToH
P S|
.

[0209]
To a sclution of

2-bromo-5-[{2,5-difluocrophenyl) [ (4-fluorophenyl) thiolmethyl
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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, n), 7.48-7.54 (0.65H, m) |,
7.92(0.65H, s), 7. 97(0. 35H, s), 8. 00(0. 35H, br d,
J=5.1Hz), 8.03(0.65H, br d, J=5.1Hz), 8.84(0.65H, s),
9.01(0.35H, s). IR(ATRcm 1: 3359, 1664, 1591, 1529,
1491, 1228, 1086, 1051. Anal. Calcd for
C21H27F3N202S: C, 60.28;H, 4.10;F, 13.62;N, 6. 609;5,
7.66. Found: C, 59.86;H, 4.04:F, 13.65 N, 6.65 5, 7.67.

Mo MexnyAbH-Mathl:. (1 B¥ 3] Exmpe 1?2 20btaidell in Example 10
5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul finyl]nmethyl]-N,

Ny 4ctluienet b0 mi)i, deneeRareasbdxbmbeecf pORUAYIFitIHum (1.54
[0215] To a sol ution of . o
B. p(253ldi §1 WoFBphemAs pided Pﬁé}fbﬁﬁ%‘ﬁ% |a)tfﬂﬁFBPﬁ§? L N

oS SRR T HR e P 50T e MR or eRe SR BPT o ae
Jﬂ%’b HeLhYLEPL N8 o 'BHE ael;z'te% de ﬂ@qeqet)lan%fe@e) was

roxybenzotrlazo e (213

ﬁlmd'@/ touraotb r}.ébc(notalﬁﬁefﬁttuﬁe brermhpburandsubsequently
1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de

thyid Noleyd ordiderg2: £80@ wip addsd theslefowerrd ddigediziure was
roomterrperat ure. After stirring for 17 hours%theé)Dver

¢ ¥:h eRby} éé?@ﬁa&ﬁ m TAUPRIANES LRYSRH
P SO L S TR P ASEDGF S08 B e, v
Yhentrated 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, CDCl.) 8: 2.41(3H, s}, 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).

[0210]

Example 21:

5-[{2,5-Difluorophenvyl) [ (4-fluorophenyl) sulfinylimethyl] -N,

4 -dime thylpf,rr idine-2-carboxamide

[o211]

F
| N H

Q.
F
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filtered, then the filtrate was concentrated under
reduced pressure, and the resulting residue was
subjected to flash silica gel chromatography. The
fraction obtained froman elution with hexane: ethyl
acetate = 1: 1 was concentrated under reduced
pressure. To a solution the resulting residue in

net hyl ene chloride (5 m), 3-chloroperbenzoic acid
(112 ng, 0.42 mmol) was added at 0C. After stirring
for 1 hour at roomtenperature, the reaction m xture
vesiyashed with i N aqueous sodi um hydroxi de. The
organi ¢ layer was dried over anhydrous sodium sul fate
and fTd teemeduttibenofhe filtrate was concentrated

N e

H Ry PS8 SRR G RAAGTS 20372 FyroLypgn Hetifilene
&}ﬁ'&&ﬂf@ Er"a t 'rﬁ’@cﬁ%%.ﬁﬂ@@%}ﬁf@rﬁ%ﬁiﬁgeadgeﬂ%c§d58 mmol) ,

pressure, an the resulting residue was was

m psedk igineeniotefi aebbanal 3 my)dl fesxanel) an dm&\ﬂsylmorphol ine
collected by filtration, to obtain the title conpound
(7847 mi0. B81|$nmh1912305)n®s a white solid.

1H NVR(400MHz, CDC13) 8; 2. 03(2H, s) 2 11(1 %3 .
%"%%(YAH?’-s(F dlgle‘ig¥'écﬁn1r§pro;gfléfeé‘ §§H1m§ ¢ hydrochloride

BBl S3tlsst ol St L cp SRl AR e

& 0364, §5§c 1% hodn% éI@)dHtﬂ @em w2 8tfhe 1493¢313408 xture
1217 049. Anal Cal cd for 2H29F3N2O2S: C, 61.10;H

vha A Jialsheli3 wl&thatﬁﬁaiﬁecﬂ&cﬁeoﬁ% EpBaundhy@odshB3Hdnate.
4.36;F, 13.43;N, 6.44;S, 7.42. M5S mz: 433(M+
':['lwpg]gagxgn?p@%e:gy-as5d:§-:(qd over anhydrous sodium su fate and

fllq:gxle%or ?:%g%n%lh)e[ %flérléjtoer (‘)»Pa e%ln)cteplltgltgeé hLYncler rnpat ced

pressure, and the resulting residue was subjectedto flashsilica
gel chromatography. The fraction obtained froman elutionwith
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 reactionmixture was washed with 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 subjected to preparative
thin-layer chromatography (developedwithhexane: 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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yl pyri di ne-2-carboxam de [0217] I~ FNHz ~1i F
[0218] To a solution of 5-[(2,5-difluorophenyl)[(4-f

| uorophenyl ) thi o] methyl]-4-neth

yl pyri di ne-2-carboxylic acid (178 ng, 0.46 nmol)
obtained in Exanple 20 in N, N-di met hyl f ormam de (5
m), (benzotriazol-I-yloxy)tripyrrolidi nophosphoni um
hexaf | uor ophosphate (357 ng, 0.69 mmol),

1- hydr oxybenzotri azole (93 ng, 0.69 mml), anmoni um
chloride (49 ng, 0.91 nmol) , and

A e tHeyaiel, SORI@0y ball 6€t b U Iratiofil towmiginvehe title
added in an argon atnosphere at room tenperature.
pempourd | (YANg9f of - 31 e s, a&9f=r)o@r$1 eenperatspleid.et hyl

S5l o SR P, U e Bkl bt

@qm@oysmpdaym Ny @9 gencey bp.rnast}ﬁ, apndst.her) wid vz (0.354,
saturated brine. The organic |ayer was dried over

ahhyﬂréﬁéogﬁﬂiumﬂsuﬁf@ﬁeVaﬁa(%HltE}ed7 3?mﬁ133%k35ﬂ ™),

RN A Lo e R S S

Bel a 947 ohnegt ogr aphy . ssine dy act ib08  ehbal nek 4 romsan =),
elution with hexane: ethyl acetate = 4: 1 was
g2obtehtI3%dt,.edtunder reduced pressure to obtain the

i‘%‘%‘ Comowi%éwgcégf%sg%eééf %?53 %(1161051

0K 4 q7. 4
mafﬁ)? Cs%‘%ggf%ylﬁﬁ Iﬁﬂ%b%lﬁi{ EP sy’ 7%?075? g)% Te2itl

3. Qﬂ_(E';I_,H'7 §§ Found C, 59.86;H, 4.04;F, 13.65;N, 6.65;8, 7.67.
MS m/z: 419(M'+H).
[0213]

Example 22:

5-[(2,5-Difluorophenyl) [{(4-fluorcphenyl}sulfinyl]lmethyl] -N,

N,4-trimethylpyridine-2-carboxamide

{0214]

[0215]

To a solution of
5-[(2,5-difluorophenyl) [ {(4-fluorophenyl}thiclmethyl] -4-meth
vlpyridine-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 mmol), and

l-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
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MS mz: 389(M+H). [0219] Exanple 24:

[(2,5-D fluorophenyl)[ (4-fl uorophenyl)sul finyl]nethy
-4- met hyl pyri di ne-2-carboxam de [0220] \ N F Hz

s p [0221] To a solution of
[(2,5-difluorophenyl)[(4-fluorophenyl)thio]nmethyl]-4
meth yl pyridine-2-carboxam de (152 ng, 0.39 nmmol) in
net hyl ene chloride (5 m), 3-chloroperbenzoic acid

(104 ng, 0.39 mmol) was added at 0C . After stirring
for 2 hours at roomtenperature, the reaction mxture
\@s2 waphed 58l ol N agte casdeaD ditl mobmdt expetes turkhe After
organi c layer was dried over. anhydrous sodi um sul fate
abhtrring ferdd, holen at eodn tenperatwrs copre graciied mixture
under reduced pressure, and the resulting residue was
Wb eashed wdth gahuzated amgeéausc ﬁPSﬁﬁWo@Y‘g’b‘Pﬁ?n onate.

action.obtai ned fr ut|o a
TR BB S Sl LA otk LRI R3aIBKANRL rore ana
P{ PSS E t@ﬂéﬁ the ffﬂﬂ'éﬁ@%é@%o@%@n‘é@étéﬁ@iﬁﬁﬁeﬂ“r@ﬁu@ed
m xed solvent of ethanol and hexane, and was
poddacteshythé kbegal t Dy r&0i @b aba stibgetidd eocaapburidica
(91 mg, 0.23 nmmol, 580) as a white solid.
(28 Nwsapm,@mmzapmcma@ fracgson. c@qqalst)ed fzomqelutlgljt with
5.33 (0.37H, s) 5.36 (0.63H, s) 64 1H ggL
hezxgangr. eyl af:r‘-’cam 7 127 Y7 WER( f%?ﬁrltmted r ced

Igzpes6s?{1|_1|‘e ")Tc) a’ utlon HQH’ :rgl.ultlng residue in methylene

5
I

u
5-

chloride (5 ml), 3-chloroperbenzoic acid {112 mg, 0.42 mmol)
wag added at 0°C. After stirring for 1 hour at 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 subjected to preparative
thin-layer chromateography (devéloped withhexane: ethyl acetate
= 1: 2, eluted with methylene chloride: methanol = 4: 1). The
obtained fraction was concentrated under reduced pressﬁre, 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.

1H.NMR (400MHz, CDCls) 8: 2.03(2H, s), 2.11(1H, s), 3.14 (4H, 8),
3.15(2H, s), 5.31(0.33H, §), 5.37(0.67H, 8), 6.87-7.13(4H, m),
7.30-7.40(3H, m), 7.43(0.67H, s}, 7.46(0.33H, s), 8.96(0.67H,
s), 9.03(0.33H, s).

IR(ATR)cm b: 1631, 1587, 1493, 1408, 1217, 1049.

Anal. Calecd for Cpz;HisF3N2025: C, 61.10;H, 4.43;F, 13.18;N,
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7.94(0.63H, s), 7.98(0.37H, s), 8.87(0.63H,5s),
9.05(0.37H, s). 2R(ATRcm 1: 3458, 3377, 3155, 1697,
1491, 1421, 1348, 1227, 1082, 1043. Anal. Calcd for
C20H15F3N202S: C, 59.40;H 3.74;F, 14.09;N, 6.93;S,
7.93. Found: C, 59.29;H, 3.76;F, 13.88;N, 6.88;S, 7.93.
M5 mlz: 405(M +H). [0222] Exanple 25: 2-Brono-5-[(2
5-di fl uorophenyl )[[6-(trifluoromnmethyl)pyridin
-3-yl]thio] methyl]-4-nmethylpyridine [0223] F Br F N
k CFj [0224] To a solution of O ethyl
S4Bt Fi &1 ubromdt By | §Pya3i:di, nt B64F, UBth? ofachdhabe7.42.
(2.67 g, 10.0 mml) in ethanol (30 M) , 1 N aqueous
¥Bdidam Mpdridxirde- (30 nl) was added, and the resulting
mxture was stirred for 2 hours at 50C. The reaction
%t%re was cooled to roomtenperature, 96 and washed

with §¥I ng chloride. Subsequently, the aqueous
Iayer%E%‘ 1812 ed with 1 N hydrochloric acid, and
¥Nap(£X4IAeh 86 rophbthy el (Wl @R rebhehl de: h 16O 8ANI-@ ~neth
a ed over anhydrous sodiumsulfate an
Jlbheirddche -ardarherahb@=filtrate was concentrated

under reduced pressure, to obtain
B23%7li f | uor onet hyl ) pyridin-3-thiol as a crude product.
| Wi ‘

[o218]

To a scolution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) thioclmethyl] -4-meth
ylpyridine-2-carboxylic acid (178 mg, 0.46 mmol) obtained in
Example 20 in N,N-dimethylformamide (5 mi),
(benzotriazol-1-yloxy) tripyrrolidinophesphonium
hexafluorophosphate (357 mg, 0.69 mmol),
i-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 agqueous sodium
hydrogencarbonate, and then with saturated brine. The organic
layer wag dried over anhydrous sodium sulfate and £iltered, then
the filtrate was concentrated under reduced pressure, and the -

resulting residue was subjected to flash silica gel
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(6- brono- 4- net hyl pyri di n-3-yl) (2, 5-di f1 uorophenyl ) nmeth-
anol (3.14 g, 10.0 mmol ) obtained in Reference
Exanple 1 in nethylene chloride (50 nm), thionyl
chloride (7.29 m, 100 nmol) and
N, N- di net hyl formam de (0.50 nml) were added at 0C, and
the resulting mxture was stirred for 2 hours at room
tenperature. The reaction m xture was concentrated
under reduced pressure, subsequently ethyl acetate
was added to the residue, and water and then
shtehiad fl-aaye 0 UShs Offfatvilyd bhgenfas bonai enverletaddedith
dropwi se at 0C. After the organic |ayer was separated,
héreanor gyl kaptrteas 4r i edvasy @ongehfdebed wotiwmeduced
sulfate and filtered, and then the filtrate was
BHRREBHIG PRl kiide ERPdhiced COpPaersr &.56T89 a Cs40uTTShy 66%)
the rg_l It|n eS|due|nNN-d|rrethyIforrramde (45
i o
ﬁ%(l\tMHMOlMIQUEth(yig)WrBdBﬂeﬂs ti,ob .66 (1H, bxr s), 5.83(1H,
N, N- di mathylforrmm de (5 m), and then ot assi um
ghr bon%te7 (AL B.g, W11, - 301 3 4iefe “ﬁddeja 3477341 (1H, m),
[ n.atmpsphe gsulting mxture
ﬂbﬂgtqprred ta%Shou'rs ataé;%&n(lq?é Zfature. Et hyl
meﬁ,@t,eg,g@r{g}rwgt er were added to the reaction m xture
at 0C, the organic I|ayer was separated, and then the
pogeeli ¢ | ayer was washed with saturated brine. The
organi c | ayer was dried over anhydrous 97 sodi um
sul f aExeapdef BRtered, then the filtrate was
co (:e!nt_ratf d _under eguced pressure, ,an L Lh metiyil] -4 -
r y tion obtained from an elution
Wﬁg%e?ng %é}ga%tdé = 19: 1 was concentrated
tdey] reduced pressure, and the resulting residue was
washed pth am xed sol vent of di et hyl et herandhexane,
gcted by filtration, to obtain the title
(3.43 g, 7.22 mol , 723) as a pale yell ow

sol iy j::L
‘ F

[0221]

To a solution of

5-[(2,5-difluorophenyl) [ {4-fluorophenyl) thiolmethyl] -4-meth -
vipyridine-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 hours at room temperature,
the reactionmixture was 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 subjectedto flashsilica

gel chromatography. The fraction obtained froman elutionwith
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1H NVR(400MHz, CDC13) 5: 2. 36(3H, s) ,
5.93(1H,s),6.97-7.09(2H, m , 7.25-7.32 (1H, m ,

7.35 (1H, s) , 7.55 (1H, d, J=8.3Hz) , 7.67 (1H, dd,
J=8.3, 2.2Hz), 8.39(1H, s), 8.53(1H, d, J=2.2Hz). M5
mz: 475, 477(M +H). [0225] Exanple 26: 5-[(2

5-Di fl uorophenyl )[[6-(trifluoronethyl)pyridin-3-yllth

i o] met hyl ] -4-net hyl pyri di ne-2-carboxylic acid [0226]
FOHd F&NS5NCF [0227] To a solution of
2-brono-5-[(2,5-di fluorophenyl )[[6-(trifluoronethyl)py
HédsgHre: e2nyh] hbéedwrethyl ] s4vwaet bByhpyht ginel (haé? geduced
7.22 nmmol) in toluene (70 nl), a hexane sol ution of
prdustuld,i Bhiluthé IrdshIVing ¥62idhe Sasovagisld widd adudyed
in an argon at nosphere at -78C. The reaction mxture

sRlsest @fhﬁ@ﬂlamqlrﬂlﬁﬁﬁgg @#nd ¥88, 0%4&0@8%%1#1&66%60“
t d b d bled ,t
t&?pb?ag?lmq Ee PO REBRatR B PHe Qe i L PE Thflsce

glon m xture was allowed to vvarmto room
. tenperature and saturat'ed aqueous ammoni um chl ori de
BRdMERddedMEThe £Batii®n mixd5uls 9Was sdoncenfitdiedd, s,
ressure, and then

under reduc [.en r|d

P aCaR i IRA 608 Eila T oAb AFr 80+ aré o g I 45

nhay@rm w%ﬂ%paﬁﬁtﬁg 7L 4y f-)y@%%hk%' f) a6, @om@sm@mdm),
he aqueous  layer, which was then extracted with

Wnamrwleﬂﬁ chl,oride(o.Bivel, ¢), 8.87(0.63H, &), 2.05(0.374, s).

IR(ATR)cm ': 3458, 3377, 3155, 1697, 1491, 1421, 1348, 1227,

1082, 1043.

Anal. Caled for CipHisPFa3N,0,8: C, 59.40;H, 3.74;F7, 14.09;:N,

6.93;8; 7.93.Found: C, 59.29;H, 3.76;F, 13.88;N, 6.88;8, 7.93.

M8 m/z: 405{M'+H).
foz222]

Example 25:

2-Bromo-5-[{2,5-diflucrophenyl) [ [6- (trifluoromethyl)pyridin

-3-yllthiolmethyl] -4 -methylpyridine

{0223]

B Bt

i\
2N

(X
#CF,

foz24]

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 aqueous 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 tempexrature,
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organi c |l ayers were conbined and dried over anhydrous
sodium sulfate andfiltered, the filtrate was
concentrat edunder reduced pressure, and the resulting
resi due was subj ected to f lash silica gel

chr omat ogr aphy. The fraction obtained froman el ution
with nethylene chloride: nmethanol = 100: 1 was
concentrated under reduced pressure, and the
resulting residue was washed with a m xed sol vent of
et hanol and di ethyl ether, and was collected by

Bhlitvfa@shbaﬂnﬂl@m@{@ﬁvﬁléhé he1biribe. compewadet 862, Mhe daqious
mmol 279 as a te solid.

1&&%@4@1@%;13&3@&&&)‘:& PNB2ABEkhloric acid, and was extracted
s),6.04(1H,s),7.01-7.11(2H, n), 7.33-7.39(1H,
vibz(hethyd erip-ghiprjdey. e QrIgRicitayey was ﬂlrzl)ed over

8. 08élH 5,%9%;31 55%%%%? %%&&gz%ds 62%2:5 ntheMAitrate

ﬁgllg ( ]%;gg PYLI I1th
?&lﬁ&f %%&4hhhgr %#Féyn [ negﬁ%]ez:a)ré%oggﬁr;?ﬁey !

B 02291 £ A dMe thyl) Shri 0230 t Hidp 18 as0kutirage ofroduct .
5-[(2, 5- dlfluorophenyl)[[6 (trifluoromethyl)pyridin-3-
yl1th Ta @] meﬂhyhba4eﬁethylpyr|d|ne 2-carboxylic acid
$352 ng, 0.80_ mmol)

e 'éﬁé”@l‘?%llpﬁé€§%§ 3 n Ry HLHE T APRFBEH B  itpgo

&7318‘{1%‘@11(5 Ry RO ORO! THE o Lo 1oLl 78 Hogpgtene
éﬂgorlde {50 ml)}, thionyl chloride (7.29 ml, 100 mmol)} 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,
subsequently ethyl acetate was added to the residue, and water
and then saturated agqueous 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, 1i.o 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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1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

hydrochl oride (169 ng, 0.88 mml) were added at room
tenperature. After stirring for 13 hours at room
tenperature, the reaction m xture was washed with 0.5

N hydrochloric acid. 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 chromat ography. The fraction obtained from an
Sbi i BuMite afhgx@neereihWhacehafel1Erdte WasaSoncentrated
concentrated under reduced pressure to obtain the
thdd e redoped pete3F0ray and. 8 newhltogpesidge yas subj ected
colorless oily substance. 1H NVR(400MHz, CDC13)

120 £33k sid) cazeigpBrorajogtaphy|(- 3t The frachien @?Hale?d from

%@fﬁondnltﬁ_g)e# ’ Slelegzé.(? ﬂeﬂi%tgg 1%49( wisd_éxslcentrated

%g%&‘l]]r‘%g gérg% a@ui[ %ééﬂreé)ltll}@ ezt o886 tHkhea

with & hiiees elawah& bE G- 6thiAd kuneoarbhphppyr isgidwsdodliseted
| fonylJmethyl]-N N, 4-trinmethyl pyridine-2-carboxam de -

¥ ddpovadidy, tancktair( 2he title compound (3.43 g, 7.22 mmol,
5- dlfluorophenyli&[G (trifluoronethyl)pyridin-3-yl]su
13%) @A pneahel YeNLRW 459Fiet hyl pyri di ne- 2- car boxani de

1%%%‘1%‘(%%1\4%&, (8832} 5. s, Id) F5 Il Idy , §607- oA (21,
m), 7.25-7.32(1H, m), 7.35 (1H, &), 7.55(1H, d, J=8.3Hz) , 7.67 (1K,
dd, J=8.3, 2.2Hz), 8.39(1H, s), 8.53(1H, &, J=2.2Hz).

"MS m/z: 475, 477 (M'+H).

[0225]

Example 26:

5-1(2,5-Difluorophenyl) [ [6- (triflucromethyl)pyridin-3-yllth

iolmethyl]l-4-methylpyridine-2-carboxylic acid

[0226]

[0227]

To a solution of
2-bromo-5- [ (2,5-difluorophenyl) [ [6- (trifluoromethyl)pyridin
-3-ylithic]methyl] -4~methylpyridine (3.43 g, 7.22 mmol) in
toluene (70 ml), a hexane soluticn of n-butyllithium (1.54 M,
5.62 ml, 8.66 mmol) was added in an argon atmosphere at -78°C.

The reaction mixture was stirred for 30 minutes at -40°C, and

98



conmpound A conmpound B [0233] To a solution of
5-1(2,5-di fluorophenyl )[[6-(trifluoronethyl)pyridin-3-
yl]th

iolmethyl]-N, N, 4-trinethyl pyridi ne-2-carboxam de (365
ng, 0.78 mmol) in nmethylene chloride (10 nl),

3-chl oroperbenzoic acid (259 ng, 0.98 mvl) was added
at 0C. After stirring for 6 hours at room
tenperature, the reaction m xture was washed with 1 N
aqueous sodi um hydroxi de. The organic |ayer was dried

ONEH c881WalEgHSn $edizent SHh @hebaAd ibhdi ieres butherditierein.
filtrate was concentrated under reduced pressure, and

Ahesr estirking faresitdue awashsuiner tedpenathmshtbe|deggtion
gel chromatography. The fraction obtained froman
B it vkt éo veamwyto Foarat emperatune , ggd saturated

concentrated, und uced and t@e r%§£*&rg as
R “RCT AR R LR S TAAREL s of VBNt SHT* S h AT g
SO 02 o e i sy draae

éﬁﬂﬁ%@ﬁ@rtﬁeﬁelaahedﬂe&tthéfﬂésihb@ﬁtlmfmé&nﬁweneﬂgéminnumyer
elution with hexane; ethyl acetate = 1. 2 was

eon cepbrated, uhde hydedobior ir essur wasandtidd gor Bsa|adusgus
resi due was washed with a m xed sol vent_ of ethanpl and

%ﬁglé@tlhylwméflh‘éﬁls taee ausrRYtIEULEl %91:1113(()1?2%9%1%“@% The
1 4 .

S inea=E5) Ve CHTBONRG ﬁéﬂ%f@f&ﬁﬁ%ﬁ%%ﬁ‘m

fyibiend it vhe Sheytlasbonneritiniditduced

eSO, sha dR8rkbd) t18g 206 1dthe @ds sdiBfetted 2oXMaEh silica
899(IH d, J=2.2Hz), 9.22(1H s). IR(ATRycm 1. 1630,

gd:eahm@aquﬂm 1168, fﬁ@t@onmam from an elution with
methylene chloride: methanol = 100: 1 was comcentrated 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, CDC1s) §: 2.52 (3H, s), 6.04 (1H, 8), 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, =), 8.55(1H, d, J=2.2Hz), 8.62(1H, s) .

MS m/z: 441 (M'+H) .

[0228]

Example 27:

-5—[(2,5—Diflubrophenyl)[i6~(trifluoromethyl)pyridin-B—leth

iolmethyl] -N,N, 4-trimethylpyridine-2-carboxamide

[6229]
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Anal . Calcd for C22H18F5N303S: C, 52.90;H, 3.63;F,

19.02; N, 8.41;S, 6.42.Found: C, 52.69;H 3.58;F,

19.14; N, 8.42;S, 6.51. MS mz: 500(M +H). Conpound B

" H NVR(400VHz, CDC13) 6: 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, 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), 7.72(0.3H, dd,

), 7.77(0.7H, dd,

), 7.84(0.3H,dd, J=8.1, 2. OHz), 8. 04(0. 7H, dd, J=

), 8.50(0.7H, d, J=2.0Hz), 8.55(0.3H, d,

9.02(0.7H, s), 9.15(0.3H, s). IRCATRycm 1:

1331, 1169, 1132, 1068. Anal. Calcd for

C22H18F5NE02S: C, 54.56;H 3.75;F, 19.65;N, 8.69;S,

f%?%q]Found C, 54.38;H 3.66;F, 19.94;N, 8.70;3, 6.68.
484 (M +H) . 102 [0234] Exanple 29: 5- [(2

5- D'fl %Qg ¥L%L[g&(tr|fluoronethyl)pyrldln 3-yl]th

io]net P ydr oxyet hyl)

4- ed rB/-Icmﬁlludalrﬁghan?w bpscartixd £ 1&r0R30hy D) pyr M irOH -yiV] th

HS ~ACF3 [0236] To a solution of

io]lmethyl] -4-methylpyridine-2-carboxylic acid (352 mg, 0.80

mmol) inmethylene chloride {10ml), dimethylamine hydrochloride
(73 mg, 0. és mmol) , 1-hydroxybenzotriazole (119 mg, 0.88 mmol),
4-methylmorpholine (0.194 ml, 1.76 mmol}, and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(169 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, .72 mmol, 99%)
as a colorless oily substance.

1H-NMR (400MHz, CDC1.) 6: 2.43(3H, &), 3.08(3H, s), 3.12(3H, s),
5.02{1H, s), 6.97-7.08(24, m), 7.31-7.37(1H, m), 7.49(1E, s),
7.55(1K, d, J=8.1Hz), 7.68(1H, 44, J=8.1, 2.0Hz), 8.54(1H, d,
J=2.0Hz), 8.57(1H, =).

MS m/z: 468 {M'+H) .

[0231]
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5-[(2,5-difluorophenyl)[[6-(trifluoronethyl)pyridin-3-

yl]th io]nmethyl]-4-nethyl pyridine-2-carboxylic acid
(132 ng, 0.30 mmol) obtained in Exanple 26 in
nmet hyl ene chloride (5 m), 2-am noethanol (0.020 m,
0.33 mmol ), 1-hydroxybenzotriazole (45 ng, 0.33
mol ), 4-net hyl norpholine (0.036 m, 0.33 mmol), and
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

- hydrochl oride (63 ng, 0.33 mmol) were added at room
tenperature. After stirring for 6 hours at room
t enpeEatmpte 1Hhe reaction mxture was washed with 0.5

N hydrochlorlc aC|d The organlc | ayer was dried over
i F 1 ) )4 : copethylnayridin-3-yilsu

- 'h'

dlH MY b
TS 05, ST et ater sedued esaing,
g : O&H&ogﬁtogpﬁphy The fractlon obt ai ned from an
' i ane: ethyl acetate = 1. 1 was
Lqneest hak egorsiainF1edueed t rRE BeSkbRe e, 10 alilihhe -y1] su
titre conpound (143 hy, U.30 mol, 99% as a
1fdngil ] @sshpl ] WN SUbksttanioe thy08y # HNVR(A VMO Xx2@DAE3) 8:
2. 46( 3H, s?, 2.52(1H, br s), 3.61-3.67(2H m,
{ J=4.9Hz), 6.03(1H, s), 6.98-7.09(2H, m,

7.29-7.35(1H, n), 7.55(1H, d, J=8.3Hz), 7.67(111, dd,
(p282% o 2Hz) , 8.04 (1H ) .33 (1H, br t,
. .~ 8.54(1H, d, J= ~8.59(1H, s). M niz:

484} Y [0237] Exangld
5-T¢2, . D'fluorophenylf[[6 ) |quoronethyI)pyr|d|n 3-
yl]sﬁI:ﬁﬁonylInethyll-N—(f’hlj’ox eth 1)-4-neth 1
ri di ne”2<Barbox amide [0238]° 5
compound. A compound B
[0233]

To a scolution of
5-[(2,5-difluocrophenyl) [ [6- {trifluoromethyl)pyridin-3-ylith
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 concentratedunder reduced pressure, and the resulting

residue was washed with a mixed solvent of ethanol and diethyl
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o \'I FI NH,OH OS OaCF3 [0239] To a solution

5-[(2,5-difluorophenyl)[[6-(trifluoromethyl)pyridin-3-
yl]th

i o] met hyl ] - N-(2- hydroxyet hyl ) -4-net hyl pyri di ne-2-car bo
xamd e (195 ng, 0.40 nmol) in nethylene chloride (8

m ), 3-chloroperbenzoic acid (214 ng, 0.81 nmol) was
added at 0C. After stirring for 10 hours at room
tenperature, the reaction mxture was washed with IN
SUegUINSoth Nt byl ok dicby HiAtengaohe todayeraiwasher bédle
over anhydrous sodium sulfate and filtered, then the
doriquandeA Wt vendlrity mned, Rideras edubéte pﬁCé-s}Siur efexfhdthe
the resulting residue was subjected to flash silica

%@}Ctléﬁr B8Rt &P ApHe™ ?I?ee?-\“éb?lil IH o bsrABe f?wlaﬁlcetate

h 104 fi.h
S0, A8 o D0 SN BORLAL S 2t M in

f@él‘&tfe' 085 ruﬁa%h@uewz@@ﬁ Apshed é’c‘ﬂltvlén% 5 athansal ¥edtaiekhyl
et hanol and diethyl ether, and was col |l ected by

dtiHdy, aan@nwab 0OcoObl @t thed hﬁj tiilceacooppund ¢utlBimyhe0r28le
mmwl, 570) as a white solid. 1H NMR(400MHz, CDC13) 8:

XIGEHGH, BsX112. u@( 1H 2hrmmel, 3855428, Fo¥lpHe rgolid.
3.86(2H t, J=4.7Hz), 6.02(1H s), 6.92-7.00(111, ),
Compsipd (111, ny, 7.64-7.71(1H, n), 7.80(111, d.

llr-%wfﬁh%bomﬁzo%ééil S) 5:82180 (3, dd, 3J8.8m, ZS)O'lzs) 01 (1H,

8 41 (111, “br t, J=5.6Hz), 8.97(111, d, J=2.0OHz),
,226191 esp9(1H m) 7.05-7.12(1H, m), 7.52(1H, s),

7.65-7.71(1H, m), 7.80(1H, &, J=8.1Hz), 8.20(1H, dd, J=8.1,

2.2Hz), 8.99(1H, 4, J=2.2Hz), 9.22(1H, s).

TR(ATR)cm *: 1630, 1493, 1333, 1155, 1105, 1076, 723, 625.

2Anal. Calcd for C22H13F5N303S: 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;S, 6.51.
MS m/z: 500 (M"+H) .

Compound B | '
1H-NMR (400MHz, CDC1,) 8: 2.10(2.1H, s), 2.17(0.9H, 8), 3.14(2.1H,
s), 3.15(2.1H, s), 3.16(0.9H, s), 3.16(0.9H, ¢), 5.38(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), 7.72(0.3H, dd, J=8.1.0.7Hz), 7.77(0.7H, 44,
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(0.74, s), 9.15(0.3H, s).

IR(ATR)em ': 1631, 1493, 1331, 1169, 1132, 1068.

Anal. Calcd for Co HgFsN:0,8: C, 54.66;H, 3.75;F, 13%.65;N,

8.69;8, 6.63.Found: C, 54.38;H, 3.66;F, 19.94;N, 8.70;5, 6.68.

M8 m/z: 484(M++H)-
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| RCATR)cm 1: 3373, 1662, 1533, 1493, 1327, 1238, 1184,
1155, 1138, 1074, 723. Anal. Calcd for C22H18FSN3O4S:
C, 51.26;11, 3.52;F, 18.43;N, 8.15;S, 6.22.Found: C
51.02;H, 3.46;F, 18.86;N, 8.14;S, 6.29. MS ni z:
516( MA+H) . [0240] Exanple 31
5-1(2,5-Di fluorophenyl )[[6-(trifluoronethyl)pyridin-3-
yl]th io]nmethyl]-4-nmethyl pyridine-2-carboxam de
[0241} FN S CF3 [0242] To a solution of
5-[(2,5-difluorophenyl)[[6-(trifluoronethyl)pyridin-3-
yb3i4n io] nethyl]-4-nmethyl pyridine-2-carboxylic acid
(176 ng, 0.40 105 nmol) obtained in Exanple 26 in

N, N- diBretmdpllef @2rmanmi de (4 m),

benzotrlazol-l- tri rrolidino oni um
p \ b6 ¥ ,,, DT oyridin-3-y1lth

1’%?30@1 gﬂzggtg %Zol ze; (81 ”94 0,60 ﬂﬁﬁmém&fﬂgmmd

M- et hyl di i sopropyl ami ne (0.279 m, 1.60 mmol) were
added in an argon atnosphere at roomtenperature.
pbzet] stirring for 5 hours at roomtenperature, ethyl
acetate @nd water were added to the reaction m xture,
a sub@ﬂng m xture was washed with saturated

eforganic | ayer was dried over anhydrous
sodiuntﬁflfate and filtered, then the

phosgh

[0236]

To a solution of
5-{(2,5-difluorophenyl) [ [6- (txiflucromethyl)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-hydroxybenzotriazcle
{45 myg, 0.33 mmol), 4-methylmorpholine (0.036 ml, 0.33 mmol) ,
and 1—ethyl~3—(3-dimethylaminopropyl)carbodiimide
hydrochloride (63 mg, ¢.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
1ayerwasdriedoveranhydroussodimnsulfatgandfiltered,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
preésure to obtain the title compound (143 mg, 0.30 mmol, 99%)

as a colorless olily substance.
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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 = 2: 1 was
concentrated under reduced pressure to obtain the

title conpound (168 ng, 0.38 mmol, 960) as a white
solid. 1H NVR(400MHz, CDC13)S: 2.47(3H, s), 5.56(1H

br s), 6.04(1H, s), 6.98-7.09(2H, nm), 7.31-7.37(1H

m, 7. 56(1H d, J=8.3Hz 7.67 (1H, dd, J=8.3, 2.2Hz)

, H7NMR (4 Q¥ Hpy §PClss : (BHASSPH, gokb4 (492 (1§, br 's),

1,260}, 4, 5900 S BT 7, SO 38,y (02631, s,

8- Bty ues openy) ) [ F 62417144 uaronet hyt ) pyrimi ng 3- ykg sinz) ,
| fonyl ] met hyl ] - 4- met hyl pyri di ne- 2- car boxam de [ 0244]
1067 {1E, dd, J=8.3, 2. 2Hz[, \8 . 04K 1Y, |sV, K -23 (08, by \gRJ=6 . 1Hz) ,

024 To.a i on of
E gl% dif d%&%ﬁgnyg)Ffé}%tr?#1uoronethyl)pyridin-s-
i t hyl ] -4-nethy|pyridine-2-carboxan1de
%% ﬁ/z' 8%4§§+ | in nmethylene chloride (4 m),
@ogﬁﬁproperben20|c acid (215 ng, 0.81 nmmol) was added
at 0C. After stirring for 4 days at room tenperature,
t he r emednpdre Aot ure was washed with 1 N aqueous

-{(2,85-Difluorophenyl) [[6- (trifluoromethyl)pyridin-3-yllsu

lfonyllmethyl] -N- (2-hydroxyethyvl) -4-methylpyridine-2-carbox

amide

[0238]

[0239]

To a solution of
5-[{2,5-difluorophenyl) [ [6~ (trifluoromethyl)pyridin-3-yllth
iolmethyl] -N- (2-hydroxyethyl) -4-methylpyridine-2-~carboxamid
e (195 mg, 0.40 mmol} in methylene chloride (8 ml},
3-chloroperbenzoic acid (214 mg, 0.81 mmol) was added at 0°C.
After stirring for 10 hours at room temperature, the reaction
mixturewas washedwith1Naqueous 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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sodi um hydr oxi de. The organic | ayer was dried over
anhydrous sodium sulfate and filtered, then the

. filtrate was concentrated wunder reduced pressure, and
the resulting residue was subjected to flash silica

gel chromat ography. The fraction obtained from an
elution with nmethyl ene chloride: nmethanol = 100: 1 was
concentrated under reduced pressure, and the resulting
resi due was washed with ethanol, and was coll ected by

. filtration, to obtain the title conpound (109 ng,
QeZ3ndnDdthPPQcasmta whit ez wod | cbnadd-NVRBE4A0AMAE , reduced
CDC13) 8: 2.31 (3H, s) , 5.59 (11-1, br s) , 6.03 (1H
gyesﬁuQQrZamixthd nepiTi06- Ted BiuM wag waphed- 7i712(3 mpixed
m 80(1H, d, J=8.3Hz), 7.82(1H, br s), SOS%H,
§?ivgnng +¢tQﬁ¥ol‘§ng §1e§hn4t§thqyy9quq4waa cql Qj%g’by

%1§g£a€%_ tf&g%ég§%7%ge %&¥ %1%Eg%§§§goﬁ§&?n@%3§}23 mmol,
gggﬁ'%?@N%Q%%ﬁ:@@l@@ 96; H, 2.99;F, 20.15;N, 8.91;S

8.80.Found: C, 51.06:H, 2.94:F, 20.25:N, 8. 94:S, 6.96.
NB- YR (4Q0MHAM +PCLA07 &y 2} BRABE, Retler er?cé-‘?EinpI]@rS s),

hyl d -yl 3, 6-trifl
SoRrs T Gl PLA B ah Y\ B el ek S )
§oby11«0c5bplfH nmputvylolsuthmﬁlmw Meal2 %th 18., 7.80 (1H,

mmol) was added to a sol ution
@, Sr=chi . BHaND - &- Gvet 14| pyr|8d|1r8élﬂ dd, J=8.3, 2.0Hz), 8.41(1H,

br t, J=5.6Hz}, B.97(1H, 4, J=2.0Hz}, 9.22(1H, =).
IR(ATR)cm *: 3373, 1662, 1533, 1493, 1327, 1238, 1184, 1155,
1138, 1074, T723. _

Anal. Caled for Cp,H,gFsN20,8: C, 51.26;H, 3.52;F, 18.43;N,
8.15;8, 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—{(2r5—Dif1uorophenyl)[[6~(tiifluoromethyl)pyridinu3wyl]th

ic]lmethyl] -4-methylpyridine-2-carboxamide

[6241]
F R
lon 7
SI\N
# CF,
[0242]

To a solution of
-[(2,5-difluorophenyl)[[6—(trifluoromethyl)py;idin-3-yl]th

iolmethyl] -4-methylpyridine-2-carboxylic acid (176 mg, 0.490
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(4.27g9, 17.0mmol) in diethyl ether (200 nl) in an
argon at nosphere at -78C. After stirring the reaction
m xture for 30 mnutes, 2,3,6-trifluorobenzal dehyde
(1.99 m, 17.0 mmol ) was added thereto. After
stirring for 30 mnutes at the sane.tenperature,

sat urated aqueous ammoni um chl ori de was added to the
m xture at roomtenperature. The organic | ayer was
dri ed over anhydrous sodiumsulfate and filtered,
then the filtrate was concentrated under reduced
RES)S bheaiand imhexaesbtindy FsWditnyesy Sitjreatidd (4 al),
flash silica gel chromatography. The fraction obtained
flveym otani aglcdt-lom L eky ht picserrn Listimpphgephaneur 4: 1 was
concentrated under reduced pressure to obtain the
he3q %ﬁ@é‘@ﬁ@ ehesd3 12 m91'3 afBold109 as a pale

%q@%% F%S$%§%§Ng%4 “@7 815%3%%152(%ﬁﬁ8ﬁ%uﬁ c¢hloride

5433;1’1@ 330238%@015) : aﬁd%aél%éa%?%?gﬁ%%ﬂ&lﬁp (. i\@ fhz1.60

ﬁh&ﬁmﬁnﬂﬁ bahé@rndZHBargon atmosphere at room temperature.
6-trifluorophenyl)nethyl]-4-methylpyr idine [0250] F
AftRir 2rirrifgQior BORGUTSs BG aoowl LRiRRradfure, ethyl acetate

| agq-qggggg;;;rgerﬁgg%ﬂr e e S e L B e g
%Z%ug:}e)nﬂé ﬂgd Wi q%t g%iaﬂ%&-!é‘t?b%:.% ]1:%1% &P&iﬁlcaﬁlgyer was

ornan1
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, 96%)
as a white solid.

TH-NMR{400MHz, CDCl;)8: 2.47(3H, 8), 5.56 (14, 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=2.2Hz}, 8.59(1lH, s).

MS m/z: 440(M"+H).

[0243]

Bxample 32:

5-[(2,5-Difluorophenyl) [ [6- (trifluoromethyl)pyridin-3-yl]lsu

lfonyllmethyl] -4-methylpyridine-2-carboxamide

[0244]
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m) were added at 0C, and the resulting m xture was
stirred for 2 hours at roomtenperature. The reaction
m xture was concentrated under reduced pressure,

ethyl acetate was added to the resulting residue, and
subsequently water and then saturated agueous sodi um
hydr ogencar bonat e were added thereto at 0C. After the
organi c |l ayer was separated, the organic |ayer was
washed with saturated brine, dried over anhydrous
sodium syl fate, and filtered, and the filtrate was

.C under reduced pressure, to obtain the
E' odnd (4.65 g, 13.3 nmol, 961) as a pale

r ORE id. '"H NVR(400MHz, CDC13) S: 2.25 (3H, s) ,
6.45"?@@3) , 6.86-6.93 (1H, m, 7.14-7.23(1H m,
7.29(1H, s), 8.80(1H, s). M5 mz: 350, 352(M +H).

égéﬁ ] Exanple 33:
- no-5-[[ (4-fl uorophenyl)thio](2,3,6-trifluoropheny

I') met - 109 Ayhds4i gt hyl pyridine [0253] F Sr 1 I.N F
S F [0254] To a solution of

2- o0 8e-d3 £ abropleéidy B, Bra+ (tfidifanepbeayhy aithyildind3rgihth
ylpyr idine (4.65 g, 13.3 nmmol) in

IpImedibydd g ot i 176 13 carbgxpnide dBEA Zishe? h Hramol)
(1.41 m, 13.3 mml) and then _potassium carbonat
g3yl eaa BIRFORG (oRL) adtelioR CBREEF BEM GATOSpHI LT
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
godium 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,
s8), 6.92-7.00(1H, m), 7.06-7.13(1H, m), 7.66-7.72(1H, m),
7.80(1H, 4, J=8.3H=z), 7.82(1H, br s}, 8.05(1H, s), 8.19(1H, 44,
J=8.3, 2.0Hz), 8.98(1H, d, J=2.0Hz), 9.24(1lH, s).
TR(ATR)cm™ 1: 3410, 1685, 1495, 1331, 1157, 1136, 1103, 1076.
Anal. Calcd for Cy¢H1.FsN;0:8: 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;5, 6.96.

MS w/z: 472 (M'+H).
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at 0C, and the resulting m xture was stirred for 4
hours at roomtenperature. Ethyl acetate and water
were added to the reaction mixture at 0C, the organic
| ayer was separated, and then the organic |ayer was
washed with saturated brine. The organic |ayer was
dried over anhydrous sodiumsulfate and filtered,
then the filtrate was concentrated under reduced
pressure, and the resulting residue was subj ected to
flash silica gel chromatography. The fraction
gbtagned froman elution with hexane: ethyl acetate =
19: 1 was concentrated under reduced pressure, and

t he r eRrficrienger Espypéewas washed wi t h hexane, and

then mas coIIected b flltratlon to thaln the title
f : 21 v1 olghad bstrifuprophensy )methan

NVR( 400MHz, cxxns)s 2.16(3H,
,5.67(1H,s),6.75-6.82(1H, m), 6.91-6.99(2H, m,
50947F 11(1H, m, 7. 24(1H, s), 7.33-7.39(2H, m,

88(1H, s). M5 mlz: 442, 444(M++H). 110 [0255]
Eﬁgﬂﬁikzgﬂz 5- [ [ (4- Fl uor ophenyl )thio] (2 3

G
t Hyl9Pyri di ne- 2-carboxylic acid [0256] O (\ X N FlI~

e
FSF [0257]
[0248]

rophenyl ) nmet hyl ] - 4-m

A hexane solution of n-butyllithium (1.54 M, 12.2ml, 18.7

mmol) was added to a solution of 2,5-dibromo-4-methylpyridine
(4.27g, 17.0mmol) indiethylether (200ml) inanargonatmosphere
at -78°C. After stirring the reaction mixture for 30 minutes,
2,3,6~-trifluorcbenzaldehyde (1.99 ml, 17.0 mmeol) was added
thereto. After stirring for 30 minutes at the same temperature,
saturated agqueous 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
underxeducedpressure,andtheresultingresiduewaséubjected
to flash silica gel chromdtography. 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.

19-NMR (400MHz, CDCl;)8: 2.25(3H, s), 2.83(1H, br s), 6.29(1H,
'8), 6.84-6.92(1H, m), 7.11-7.21{(1H, m), 7.28(1H, s), 8.53(1H,
8).

MS m/z: 332, 334 (M +H).

[0249]

108



To a solution of
2-brono-5-[[ (4-fl uorophenyl)thio](2,3,6-trifluoropheny
[Ymet hyl]-4-nethyl pyridine (2.65 g, 6.00 mml) in
toluene (60 m ), a hexane solution of n-butyl 1ithium
(.54 M 4.68 mM, 7.20 mol) was added in an argon
at nosphere at -78C. The reaction mxture was stirred
for 30 mnutes at -40C, and cooled again to -78C, and
t hen carbon di oxi de was bubbl ed therein. After
stirring for 30 mnutes at the sane tenperature, the
react i i detddr @xaMBseatl oved to warmto 0C, and
sat urat ed aqueous anmoni um chl ori de was added. The
B EBTO@FE Niottlre (Ba s , 6 onceituatathamydemethgdlicednethy lpyr
pressure, and then chloroformand 1 N hydrochloric

were added to the residue. After the organic
| ayer. was separated, the organic |layer was dried over
éﬂ%@%%ous sodiumsul fate and filtered, then the

fi fvas concentrated under reduced pressure, and
e ting residue was subjected to flash silica
gelr chr omat ography. The fraction obtained from an
elution with Il nethylene chloride: nethanol = 10: 1

wWazd5ktbncentrated under reduced pressure, and the
resulting residye was washed with a 111 m xed sol vent
of di ethyd "eHéEL°Enat hexane, and was collected by

flLltratio i Q. it C :
(et A sy Rk B S8 L R G g By St
81 204 3 g5) 13 > hbloth, 1 R mehyvi1enéAthibri®d (70 ml), thionyl
6.73-6.81(1H, n), 6.90-6.98(2H, m), 7.00-7.10(1H, m,
TP SB51DHL m), T3DZGbdH) shd 10, M-2Aibidthyl fokBamige (0.60
408(M +H). (0258] Exanpl e 35: ) ) .
BL) [rladdespreny IOt AR] the resukt ima SEFEHERY VG fret hygred

lé;igqhours 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
gsulfate, 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.

TH-NMR (400MHz, CDC1;) 6: 2.25(3H, 8}, 6.45(1H, s}, 6.86-6.93 (1H,
m), 7.14-7.23(1H, m), 7.29(1H, =), 8.80(1H, s}.

MS m/z: 350, 352{M'+H).

foz252]

Example 33:

2-Bromo-~5- [ [ (4-fluorophenyl) thiol] (2,3, 6-trifluorophenyl)met
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,4-trimethyl pyridine-2-carboxamde FI NNFSF

[0259] To a solution of

5-[[ (4-fluorophenyl)thio](2,3,6-trifluorophenyl) et hyl

]-4-m ethyl pyridine-2-carboxylic acid (383ny,

0.94mmol ) in nethylene chloride (10 m) |,

di met hyl am ne hydrochl oride (85 ng,- 1. 03 -nmol) ,

1- hydr oxybenzotri azol e (140 ng, 1.03mmol),

4- net hyl norpholine (0.227 m, 2.07 mmol), and

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

hydr ochMabiydeyr{d28eny, 1.03 mmol) were added at room

Tenperature. After stirring for 17 hours at room
femprature, the reaction mxture was washed with 0.5
N hi,ori c acid. The organic |layer was dried over
ﬁﬁﬁgﬁgﬁé sodiumsul fate and filtered, then the
Flltﬁgte was concentrated under reduced pressure, and
t he resulting residue was subjected to flash
silicagel chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 1. 1 was
EtR%nt rat ed under’ reduced pressure to obtain the

title.co 0. 86 [, 9109 whi t

slol 1o &%ﬁ/&ﬁﬁé‘g’gxﬁéwmls) S 2. 23 (/%H a:) "

£ 3Fon®- 5—[%h1%r6$ﬁ533é tr1ﬁiﬁ6l6%ﬁen§l)me@hff?fﬁiﬁﬂﬁﬂjlpyr
M. 6.91-6.99( 2H, T 7.02-7. 1

7o 7438624, o, 37mr4<i( 1Hn ), N- alma(:myufeymamamzro ml),

435(M +H). [0260] Exanple 36:
4-fluorobenzenethiol (1.41 ml, 13.3 mmol) and then potassium

4-
0

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 subjected to flashsilica
gel chromatography. The fraction obtained froman elution with
hexane: ethyl acetate = 19: 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 (5.17 g, 11.7 mmol, 88%) as a white solid.
1H-NMR (400MHzZ, CDCl.) 8: 2.16(3H, &), 5.67(1H, s), 6.75-6.82 (1H,
m}, 6.91-6.992(2E, m), 7.01-7.11 (1H, m), 7.24(1H, s),

7.33-7.39(2H, wm}, 8.88(1H, s).

MS m/z: 442, 444 (M'+H).
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5-[[ (4- Fl uorophenyl )sul fonyl](2,3,6-trifluorophenyl)ne
thyl] -N'N 4-trinethyl pyridine-2-carboxam de
(conpound A), and
5-[[(4-fluorophenyl)sulfinyl](2,3,6-trifluorophenyl)ne
thyl] -N N, 4-trinmethyl pyridine-2-carboxam de
(conpound B) [0261] 00O F\ FNIi F\ FNIi FoO Il %
Fos \ a F conpound A conpound B [0262] To a solution
of
5-[[(4-fluorophenyl)thio](2,3,6-trifluorophenyl)nethyl
Iede®dy , 4-trimethyl pyridine-2-carboxam de (370 ny,
0.85 nmol) in nmethylene chloride (10 m),

3- chl oizoperlgedzoi c aci d (283 ny, .07 nmmol ) was added
at OC After stlrrlno for218 hours atr room

The organlc Iayer was
= o : um sul fate and filtered,
thsbe fhe flltrate was concentrated under reduced
pressure,oand the resulting residue was subjected to
@ gel chromat ography. The fraction obtained
nelution with hexane: ethyl acetate = 1: 1 was
ated under reduced pressure, and the

cresidue -was washed wth a mxed solvent of
et hanol and diethyl ether, and was «collected by
%5%§§ﬁt|on to obtain the title conpound A (110 ngy, O
.24 'mmol, 2896) as a white solid. Next, the fraction
obt ai ngd 5z fdaMapnebati on wi th hexane: ethyl acetate =
1 : 4 was concentrated under reduced pressure, and

¢ Heromwsid 1 [ g -fésbdophemgl Washeld(2, 3, 6-trifluocrophenyl)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 20 minutes at the same temperature, the reaction mixture
was allowed to warm to 0°C, and saturated agueous ammonium

chloridewas added. The reactionmixturewasconcentratedunder
reduced pressure, and then chloroform and 1 N hydrochloric acid
wereaddedtotheresidue. Aftertheorganiclayerwasseparated,
fhe 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 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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with a m xed sol vent of ethanol and diethyl ether, and

was collected by filtration, to obtain the title

conmpound B (157 ng, 0.35 mmol, 4106) as a white

solid. Compound A 3H NVR (400MHz, CDC13) S: 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, s),

7.75-7.82(2H, m, 9.40(1H, s). IR(ATRcm 1: 1631,

1587, 1491, 1406, 1329, 1234, 1146. Anal. Calcd for

C22H18F4N203S: C, 56.65;H, 3.89;F, 16.29;N, 6.01;5,

tifédFesmebntCof58i66hyl 1l Bndlheddhid), amd0¥ab, cdlekted

MS mz: 467(M +H). Conpound B 1H NMR(400MHz,

CRABY ot 188 h@pbtein the3tiplg gomppund (BELONDH?2 . 43)mmol,

3.13(0.9H, s), 3.14(2.1H, s), 3.15(2.1H, s),

éoai(assﬁﬂwlg)te 55’121&(0 7H, s), 6.72-6.80(0.7H, m,

6H9ﬁm§{£&{n@az3chaL)a /2 .94 ZH235)(3'3| mm 538y (05 34 (1

s) , 7.42-7.47 CGH m 1(0 s),

§)55-5776161814H,H n)m)Q 60@0 GH?B 521 9n)L2('0 FH 7 SH0(1HL4 m) ,

|R§ATR)C 1 1 37, 1589, 1491, 1223,H 1086, 1066. Anal .
Eated’ f ot (2 3FANBEs . ) 58 66 WH 4%)3: F, 16.87; N,

fis287 2. 4708']\@r+9l)md C, 58.51;H, 3.98;F, 16.84;N, 6.15;

S, 7.22. mz: 451(M4+H). [0263] Exan'ple 37:

PobE&H- Fl uorophenyl ) thio] (2,3,6-trifluorophenyl)nethyl

]-4-m ethyl pyridine-2-carboxanm de [0264] F NH N

Example 35:

5-[[(4-Fluorophenyl}thio] {2,3,6-trifluorophenyl)methyl] -N,N

[A-trimethylpyridine-2-carboxamide

-

FI\ N
N

B St
F

[06252]

F

To a solution of

5-[[(4-fluorophenyl)thic] (2,3, 6-trifluorophenyl)methyl] -4-m
ethylpyridine-2-carboxylicacid (383 mg, 0.94mmol) inmethylene
chloride (10ml), dimethylamine hydrochloride {(85mg, 1.03mmol),
1-hydroxybenzotriazole (140 mg, 1.03 mmol) , 4-methylmorpholine
{0.227 ml, 2.07 mmol), and
1-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
wag washed with 0.5 N hydrochloric acid. The organic layer was
dried over anhydrous scodium sulfate and filtered, then the

filtrate was concentrated under reduced pressure, and the
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"OF [0265] To a solution of
5-1[(4-fluorophenyl)thio](2,3,6-trifluorophenyl)nethyl
]-4-m ethyl pyridine-2-carboxylic acid (407 ng, 1.00
mmol ) obtained in Exanple 34 in N, N-dinethylformam de
(10 M), _

(benzotriazol -1-yloxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphate (781 ng, 1.50 mmol),

1- hydr oxybenzotri azole (203 ng, 1.50 nmmol), ammoni um
chloride (107 ng, 2.00mmol), and

beohiyirh ivearRRY Al Beb{ 0y 18 ,£14500siMmBs) geer e
added in an argon atnosphere at room tenperature.
Ahtematsigraphyg f Ohe 18rdmouircs abtrdosdt Enperat wleitisnhytith
~acetate was added to the reaction mxture, and the
rexane i Rf il egeéatias %«as%éféﬁ%qqﬁw@ntsaﬂeﬁyw%%l guced

acid. The or anjc yer, was Ver o

BERrSi S ErTaia L e T gomPRERT, Y pr e tigl. o1%)

ggng&{,g;ggﬂ_gper reduced pressure, and the 115

resul ting residue was subjected to flash silica ge

thfmﬂmnt@gmvﬁ;zhyf:l)qhe} Br athBaaHo@t)al hetk f3thne an 3s18tB8R s) .
et hyl aceta = s_conceptr at

ﬁnﬂ'é?lf?reahggéﬁpﬁeéé‘&}% e LA DA e AL FRER

9 9 whigt
‘Q?’ ﬁljer%458h?7%§2 ié 6?422 %% %’f % %73(%55(111 br s),

@57@,(21,_11435 (& w16 75- 6 83(111, n), 6.92-6.99(211, ny,
7.02-7.12(111, ny, 7.32-7.38(211, m), 7.84(1H br s),
To®E(1111, s), 9.08(111, s). MS mz: 407(M +Hy. [0266]
Exanpl e 38:

5- [[(@EEEE&EQﬁEenyI)sulflnyI](2 3,6-trifluorophenyl)ne

tbytJ4—F1uoropheny1)sulfonyl](2,3,6-tr1fluorophenyl)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] |

F oy N F|\ -

LN !

Os .
K3 gael
F F

compound A compound B
[0262] |
To a solution of
5- [ [{4-£luorophenyl) thio] (2,3, 6-trifluorophenyl)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 was washedwith 1l Naqueous
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-4-met hyl pyri di ne-2-carboxam de [0267] O F NNH F F
3 F [0268] To a solution of
5-[[(4-fluorophenyl)thio](2,3,6-trifluorophenyl)nethyl
]-4-m ethyl pyridine-2-carboxam de (389 ng, 0.96 mmol)
in methylene chloride (10 m ), 3-chl oroperbenzoic
acid (254 ng, 0.96 mmol) was added at 0C. After
stirring for 13 days at roomtenperature, the
reaction m xture was washed with 1 N aqueous sodi um
hydroxi de. The organic | ayer was dried over anhydrous

SOGH \WiNhSdlr-bat 8e andhef bi-feh €, 1advkenwibeaididd bate wasdrous
concentrated under reduced pressure, and the
seduln Fnyfaesiaddes Masredh) dotrethe dipreparatdsvecrid@it rated

thin- |ayer _chromat ography (devel oped w th hexane: |,
wds radatad @reasyre p and thegefil FLaRrRFLEHR Ve Biigeted

| =.4. 1), . The obtained fraction, _

B R CRRE 046 e T SOt B ssures TERAC:PRgbtained from
l ; . | = . d l e fra e
T T PR T S s Ch eanad Gy oeraced

dnddy aldanRedt probidtd) ahldethét e Cionpatiiesid8e s abled
nmmol , 199 as a white solid. 1H NVR(400VvHzZ, CDC13)8:

Pit36(Bhixe), sblaéit HHf sthamc@0@hl dbethy), ether, and was
6.74-6.22(1H, m, 7.04- 7 16(3H m  7.52-7 59(2H m,
wigsmHtosphtaly g tidle pRUpIRIE A 1110

oigmehed by 831
iy €1 256981, 28870086 48010 14 Exr 1382 £ A% Yon H¥Ednea
fromanelutionwithhexane: ethyl acetate = 1: 4 was concentrated
under reduced pressure, and the resulting residue was washed
with a mixed solvent of ethanol and die=thyl ether, and was
collected by filtration, to obtain the title compound B (157
mg, ©.35 mmol, 41%) as a white solid.

Compound A

_ 'H-NMR (400MHz, CDC1;)8: 2.13(3H, s), 3.13(3H, s), 3.15(3H, s},
5.90(1H, s), 6.82-5.90(1H, m), 7.13-7.24(3H, m), 7.47(1H, s},
7.75-7.82(2H, m), 9.40(1H, =).

TR (ATR)cm™ *: 1631, 1587, 1491, 1406, 1329, 1234, 114s6.

A2nal. Calced for C;:H1gFeN20,8: ¢, 56.65;H, 3.89;F, 16.29:N,
6.01;5, 6.87.Found: C, 56.63;H, 3.91;F, 16.54;N, 6.01;8, 7.04.
MS m/z: 467 (M"+H}.

Compound B

1H-NMR (400MHz, CDC1,)8: 1.88(0.9H, s), 2.36(2.1H, s), 3.10(0.9H,
s8), 3.13{0.9H, s), 3.14(2.1H, 8}, 3.15(2.1H, s), 5.41(0.3H, s},
5.44(0.7H, 8), 6.72-6.80(0.74, m), 6.21-6.98(0.3H, m},
7.02-7.23(3H, m), 7.36(0.3H, 8), 7.42-7.47(0.6H, m}, 7.51(0.7H,

s}, 7.55-7.61(1.4H, m), 2.00(0.3H, =), 9.12(0.7H, s)}.
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Anal . Cal cd for C20HL14F4N202S: C, 56.87;H, 3.34;F,

17.99; N, 6.63;S, 7.59.Found: C, 56.66;H, 3.38;F,

18.12; N, 6.63;S, 7.65. M mz: 423(M +H). [0269]

Exanpl e 39:

5-[[ (4- Fl uorophenyl ) sul fonyl ] (2, 3, 6- trlfluorophenyl)ne

thyl] -4-nethyl pyridine-2-carboxamde [0270] 0 F E

z F O aF [0271] To a solution of

5-[[(4-fluorophenyl)sulfinyl](2,3,6-trifluorophenyl)ne

thyll -4- nethylpyrldlne 2-car boxam de (106 ng, 0.25

FROATRYgm’ neﬂﬁﬁﬁenéS&ﬁJcﬂ43ﬁa(I?&ﬁ) 1086 1066,
3- chlorop benzgjc_acjid (66, nmy, 0.25 117 -----------
CEE S dagd Cat Fock et i -7 For 150k 187N

éoﬁnst‘?nﬁ_ﬁf?&%& ct hes regaet | 9o g Xt Eegag, Washed, 7,22,
1 N'aqueous sodi um hydroxide.” The organic Iayer

Mﬂsmﬁkd(ﬂ$mwwénHanhydrous sodium sul fate and filtered,

then the filtrate was concentrated under reduced

pPesslure, and the obtained residue was subjected to

preparative thin-layer chronmatography (devel oped with

hexanélﬁéEﬂﬁLiééetate = 2: 3, eluted with nethyl ene

E0 P 0800, IRLARD) eiii S ()3, 151 BLBEA AT A GR112% m

ethylpyridine-2-carboxamide

[0264]

F (SN,
2N

Q,

[0265]

To a solution of
5- [ [ (4~fluorophenyl)thio] (2,3, 6-trifluocrophenyl)methyl] -4-m
ethylpyridine-2-carboxylic acid (407 mg, 1.00 mmol) ocbtained
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 ¥ 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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reduced pressure, and the resulting residue was washed
wth a mxed solvent of ethanol and diethyl ether,

and was collected by filtration, to obtain the title
conmpound (67 ng, 0.15 mmol, 61% as a white solid.

1H NVR(400MHz, CDC13)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, br s), 7.98(1H, s),

9.43(1H, s). IR(ATRRcm": 3396, 3167, 1687, 1587,

1496, 1419, 1296, 1234, 1144, 1078, 845, 816. Anal.
Caballting £20IMAF4N2038bExtod. 9, 81ash 221EcaldeB3; N,
6.39;S, 7.31.Found: C, 54.54;H, 3.26;F, 17.17;N, 6.37;
Shr¢m3909ram®@nizThaBQ(amtﬂog oqnazngp Exampie &pition With
2- Brono-5-[ (2, 5-di f1 uorophenyl ) [ (4- nethoxyphenél)thl
REFApS: 1?tlZIYJm§"t°ﬁ§FIa§?r rd?nel[‘(')%si’of]‘mc\en(tr@tla NBpdgt 1qgiuced

Brgrdafting SrPaRfcBeuthe Tt sommonat, (3% Py -2 MEphy 35

vei di yngs (b0 9, 3.01 nmol ) obtained in Reference
aamﬂe2|n N, N- di et hyl f or mami de (15

w)mmmb@ﬁ@@b&mom«@%sﬁ) B, 558181 bmﬁl)) SiER (1H,

potass ar bonat.e (457 3.
b aed TR Rt A En B ok prer & 21T, i Tred T batd &aﬂng m,
ol xb Uy e3g AS i, rredafion, B hours @fa(&ﬁomeﬂ@eﬁ@tme
Et hyl acetate
MS m/z: 407{M"'+H).
[0266]

Example 38:

- [ [{4-Filuorophenyl)sulfinyl] (2,3, 6-trifluorophenyl)methyll

-4 -methylpyridine~2-carboxamide

[0267]
0
F (SN,
2N

A
.

{0268]

F

To a solution of

5-[[{4-flucrophenyl) thiol (2,3, 6-trifivorophenyl)methyl] -4-m
ethylpyridine-2-carboxamide (389 mg, 0.96 mmol) in methylene
chiloride (10 ml), 3-chloroperbenzoic acid (254 mg, 0.96 mmol)
was added at 0°C. After stirring for 13 days at room temperature,
the reactionmixture was washedwith 1l Naquecus 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 topreparat ive
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and water were added to the reaction m xture at O0C,

and after the organic |ayer was separated, the

organic |layer was washed wth saturated brine. The

organi c | ayer was dried over anhydrous sodiumsulfate

and filtered, then the filtrate was concentrated

under reduced pressure, and the obtained resi due was

subjected to flash silica gel chromatography. The

fraction obtained from an elution wi th hexane: ethyl

acetate = 20: 1 was concentrated under reduced

Bh 85 SR dhriwaidt dapByt (delve 1 epepaint HekaB8 : gthy2 ARtate

nnDI, 820) as a white solid. 1H NVR (400MHz, CIK13? 5
= 12 26 §BHedwith Gty lEH, cls.lr)rid@ me@hen@lf #1 1) 5 fhe

6. 77(2H, d, J=8.5Hz), 6.89- éé;ﬂ 7. 25% H,
@ytamezﬂgﬁwtl% wstssccsq%ntr?tgé undeg Tefue§d pEeagEEy and

Blartrult i dilist e Tt tmias koG Al A BLfyét of deno
Qﬁfc& @ireitﬂg@ eéi?ﬁé;ﬁ,r %?Jlddﬁgé’ de,10Q2¢6k ];3;951/ lexrBthon; Qo Rtain

To a sol ution of
Qh@rtﬁrﬁlécbﬁﬁoﬁndl Hamrgopbemalr)u{mw rnmkhom;pheﬁyit)et fcalid .

%Ttm"é%réopg«azm SPCL Vie2ane Sbi G oh- 5§ CHibdDyl F1 8 it b0
Wit pher s 2 (R TR kB IR o AT B
1 ogs Q@ nbeukes at 0540, <nd st.her1800ked again to
IR(ATR)cem ': 3446, 3209, 1689, 1587, 1495, 1412, 1342, 1230,
1043. '

Anal. Calcd for CaoHisFaN20:8: 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) sulfconyll (2,3, 6-trifluorophenyl) methyl}]

-4-methylpyridine-2-carboxamide

fo270]

[0271]

To a solution of
5- [[(4-fluorophenyl)sulfinyl] (2,3, 6-trifluorophenyl)methyl]
-4-methylpyridine-2-carboxamide (106 mg, 0.25 mmol) in

wethylenechloride(Snﬂ),3—chloroperbenzoicacid(66mg,OJ25
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-78C, and N, N-di net hyl formam de (0.221 m, 2.72 mol)
was added thereto. After stirring the reaction

m xture for 2 hours, water was added thereto at the
same tenperature, and the m xture was allowed to warm
to roomtenperature. Ethyl acetate was added to the
reaction mxture, and the resulting m xture was washed
with saturated brine. The organic | ayer was dried over
anhydrous sodiumsulfate and filtered, then the
filtrate was concentrated under reduced pressure, and
mhe1pbirat nedié® sitdwecwaRn 2 ecteding ofdt as Risgid iataroom
gel chromatography. The fraction obtained from an
seuppUAtWEE h texanact eehyilixioseaves varediwikl 1 N aqueous
concentrat ed unden reduced pressure t%§Ob ain the

ﬁP@Pémc‘afFBEﬁme( 5oFhenpraanisslarmy Wagadyied oyeFefhyirous

gXL}SUb art]:(e::eand EL %iﬂo%%n tﬁ%&ﬁﬁ@ Sggygx'}%ated .
ﬁn&%%&?{f?a g?assdre%g%%& tsl?a oﬂt§1§%&kes:.)&u43da7s %}é’&ted

386HMepalrat {02 AHint28yExaopkendiZogm(y2, (deyeloped w:.th
5-Di fl uorophenyl ) [ (4- met hoxyphenyl ) sul f onyl ] net hy
hexanpyrétdieagetatrdox i ¢, @L@ed@[:bzr@qhﬂlemew rlde

0
Hgg&gg] a31£))|a3??e%ogft¥gl§g %gaggggélw%% é&nc?eontra)te\gaunder

%%}%%ﬁé?_pﬁg r#&l'{lﬁ"éo, pgr?c.rll X‘_Il')e[ g:éé‘[@ { B‘P@;%%@T&We) &Qé QJashed with a
mixed solvent of ethanol and diethyl ether, and was collacted
by £iltration, to obtain the title compound {67 'mg, 0.15 mmol,
61%) as a white solid.

1H-NMR (4C0MHz, CDCl3})8: 2.14(3H, s8), 5.59(1H, br s), 5.90(1H
s}y, 6.82-6.90(1H, m}, 7.14-7.25(3H, m), 7.73-7.79{(2H, m),
7.87(1H, br s), 7.98(1H, s), 9.43(1H, s).

IR{ATR)cm *: 3396, 3167, 168'7“, 1587, 1496, 1419, 1256, 1234,
1144, 1078, 845, B8ls.

Anal. Caled for CogH,4F.N;055: 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;3, 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 L -Br

| =N
S\©\0"
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hyl pyri di ne- 2- car bal dehyde (595 ng, 1.54 mmol) in
formc acid - (15 m), and the resulting m xture was
stirred for 3 hours at roomtenperature. Water was
added to the reaction mxture, and the solid thus
preci pitated was collected by filtration, and was
washed with 0.01 N hydrochloric acid. The obtained
solid was dissolved in nethylene chloride, and the
solution was washed w th 0.1 N hydrochloric acid.
Subsequently, the organic |layer was dried over
gobydious sodium sulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resul ttoge resividenwas washed with a m xed sol vent of
et hanol _and hexane and_ was coIIectedh@X flltratlon

@obaewar%-i%lqnq Pe 5-Ed FhoerePhemal g thy 934 ety Bospial

8 TBhs STy (R IGe y R ep pagnd Fhin

$7§9§5%%t%§&f%%ﬂ%ﬁ3%%%ﬁ%rg%)7Z Q%tﬂ é&ﬁ%Hi;ng%?iﬁl g)BSlnﬂ

9. 38kidl) ®a thdR botpss184<b¥DOnabB (W57 mal34 (M mhpl) were
[0281] Exanple 43:
SdﬁeQ:51Emf¢Unnoph@nyp@%(aiﬁeﬂﬁéxy@ﬁ%t®¢)ﬁﬁ&Mﬂ@ﬁyﬁpﬁ¥%@Pr6

f:ydrox eth |)-4- neth 1 ridine-2- carg (%
reﬁsﬂlﬂrﬂed 3 ROEXF %6 FOSBST SRR SgGn | Dgt <cotate

Fn e Ve AR RY A %eg%ttq%ym?ayég Wl §RVLhER frex

the organic layer was separated, the organic layer was washed
withsaturatedbrine. Theorganic layerwasdriedover anhydrous
godium 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.

1E-NMR (400MHz, CDCl;) &: 2.26(3H, =), 3.77(3H, s), 5.66(1H, 8),
6.77(24, &, T=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:

- [{2,5-Difluorophenyl) [ {4 -methoxyphenyl) thiolmethyl] -4 -met

hylpyridine-2-carbaldehyde

[0276]
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- met hyl pyri di ne- 2-carboxylic acid (108 ng, 0.25 mol)
in nmethylene chloride (3nl), 2-am noet hanol (0.017 m,
0.28mmol ), 1-hydroxybenzotriazole (37 ng, 0.28 mmuol),
4- et hyl nor pholine (0.030 m, 0.28 nmmol), and

1- et hyl - 3- ( 3-.di net hyl am nopropyl ) car bodi i m de

hydrochl oride (53ng, 0.28mmpl) were added at room
tenperature. Afterstirring for 17 hours at room
tenperature, the reaction m xture was washed wth

water and then with saturated brine. The organic | ayer
Qﬁi}ﬁiﬁiﬂ“@ver anhydrous sodium sulfate and filtered,

t filtrate was concentrated under reduced
press and the obtained residue was subjected to
flash pta gel chromatography. The fraction

obtai ned froman elution with hexane: ethyl acetate =
10227Was concentrated under reduced pressure, and the

resulting residue was washed with a m xed sol vent of
et hanot® ghFditétRY ©£122 ether, and then was col | ect ed

y. filtration, to_obtain the {jt]¢ methy
0 ot | GrgerAe s uRP R kbl |4 e ARRRRR pb e (B mechy
et @3He $1.02.P661ke dHo13) in Dofderk G8024), a
Y

, 3.82-3.88(2H, m, 3.86(3H, s), 5.93(1H, s), 6.90
hekhnd .sola8i8h)f n6LARyIL 0T Ak (M) 54 M,5T(2HmId, 2.72 mmol)
J=8.8Hz), 7.82-7.88(1H, ), 7.93(1H,5),8.40 (1H br t,
928 adged) in ap argpn(dtosplgre 3 RCAFH cnifhe thams loggppiture
1653, 1591, 1535, 1493, 1294, 1265, _1147. np: .
193 SEESARGR 5 CAF ORI S B S tBS thr §Poges pgain to
4762 Fandng: ! 148 FPYWAG1C 2 570 BRoh whis3dea
Fr8% g e AR a8, Pl 2 17> Moy
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. The organiclayerwasdriedoveranhydrous
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 = 10: 1 was concentrated

under reduced pressure to obtain the title compound (597 mg,

1.55 mmol, 63%) as a vellow olly substance.

1H-NMR({400MHz, CDC1;) &: 2.36(3H, s), 3.76{3H, s8), 5.77(1H, s),
6.77(2H, d, 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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Ref erence Exanple 5: O0-ethyl
S-(3-fluoro-4-net hoxyphenyl) dithiocarbonate |[0285] s
F ~o® Owe [0286] 3-Fluoro-4-nethoxyaniline (5.0 g,
35.4 mmol) was dissolved in nethanol (35 m), and 1 N
hydrochloric acid (106 m) was added thereto at-5C.
Subsequently, a solution of sodium nitrite (2.9 g,
42.5 mmol) in water (20 mM) was added dropwi se to the
m xture, which was then stirred for 30 m nutes at the
same tenperature. The resulting reaction solution was
added sxginepe ge:te-da(spl ution of O0-ethyl potassium
di t hi ocarbonate (8.5 123 g, 53.1 mmol) in water (100
At PigtudsEheTiyd ) iddenebhoxypitanyd ) swad onwdi egtinp! 9gcmethy
stlrred for 30 n1nutes and then cooled to room

Ve pResY LdEs28Hded thereto, and the mixture
i@%% extracted tmo times with ethyl acetate. The

ned organlc | ayer was washed sequentially with

1 i mes), saturated aqueous sodi um
,a?%onate and saturated brine. The organic

filtérgtl,and then the filtrate was concentrated under
reduced Pressure. The resulting residue was subjected
i %hash silica gel columm chromatography. The

92t4)i on obtained froman elution mﬁth hexane : et hyl

acet atBG;Lf adte syk??d ?&e&@%@&de ?0 trﬁ_gdurg.gdadded to a
pressure t obtaiIm the title conmpoun 2
mltiomd¥) as a yellow oily substance.
5-[({2,5-difluorophenyl) [ (4-methoxyphenyl) thiolmethyl] -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 reactionmixture, 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, CDCl;)8: 2.25(3H, s), 3.87(3H, s), 5.95(1H, s},
6.91(2H, d,_ J=8.8Hz), 6.93-6.99(1H, Iﬁ), 7.01-7.08(1H, m),
7.59(2H, 4, J=B.8Hz}, 7.80-7.86(1H, m), 7.98(1H, s), 9.18(1H,

s).
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| H NVR(400MHz, CDC13) 5: 1.33-1.37(3H, m,
3.93(3H,,5), 4.60-4.63(2H m, 6.98-7.00(1H m,
7.23-7.25(2H, m. [0287] Exanple 44: 2-Brono-5-[(2
5-di fl uorophenyl ) [ (3-fl uoro-4-nmet hoxyphenyl )t
hi o] net hyl ] -4-nethyl pyridine [0288] F Br F NS F i
of | [02891 To a solution of O ethyl
S- (3-fluoro-4-net hoxyphenyl) dithiocarbonate (1.23g,
5.00mmol ) inethanol (15m ), | Naqueous sodium
hydroxi de (15 ml) was added, and the resulting m xture
bP4 wes-33%%0.ed for 2 hours at 50C. The reaction
m xture was cooled to roomtenperature, and was
Weshéd: wk3h(Metthyl ene chl oride. Subsequently, the .
ggueoPs | ayer was acidified with 1 N hydrochloric
and extracted with nethylene chloride. The

organlﬁ !@%ﬁg‘ﬂﬁs dri ed over anhydrous sodium sul fate
and then the filtrate was concentrated
yoges, Seﬂi@ﬁfb JYHRESUS ¢ (4 Toe BnSOhpHdraN ) GulEBAy1 I methyl] -N

resul ting resi due and
2{brhwmmdkjeﬂﬂydnG@2m5tdy1bynid¢ﬁEHaHdanﬁdmahhdd nmet hyl p
yridi ne (1.66 g, 5.00 nmol) obtained in Reference
ERa#pl e 2 in N, N-di et hyl for mami de (25ni) , potassi um

carbo at e (76Q§g 5.50 mvol) was added in a nitrogen
at the resulting mxture was stirred for
¥ 0 at room tenperature. Ethyl

(J),

Tl

()

[02831]

To a solution of
5-[(2,5-difluorophenyl) [ {(4-methoxyphenyl)sulfonylimethyl] -4
-methylpyridine-2-carboxylic acid (108 mg, 0.25 mmol) in
methylene chloride (3ml), 2-aminoethanol (0.017ml, 0.28 mmol},
L-hydroxybenzotriazole (37 mg, 0.28 mmol) ,‘ 4 -methylmorpholine
{0.030 ml, 0.28 mmol), and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
{53mg, 0.28mmol) were added at roomtemperature. Afterstirring
for 17 hours at room temperature, the react ion 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
obtalnedresiduewas subjectedtoflashsilica gel chromatography.
The fraction obtained froman elution with hexane: ethyl acetate
=1: 4 was concentrated under reduced pressure, and the resulting

residue was washed with a mixed solvent of ethanol and diethyl
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acetate and water were added to the reaction mxture
at 0C, the organic |ayer was separated, and then the
organic layer was washed with saturated brine. The
organi c |l ayer was dried over anhydrous sodiumsulfate
and filtered, then the filtrate was concentrated
under reduced pressure, and the obtained residue was
subjected to flash silica gel chronmatography. The
fraction obtained froman elution with hexane: ethyl
acetate = 10: 1 was concentrated under reduced
BERBSS|Iad theabirab kolhectkllgy £Ooitichn ,(do 8btgin4dh@kitle
nmol , 81s) as a green oily substance. 1H NVR (400MHz,
ChbapaYng: (26 2@, ( IH20shmpl 3, B% ) 3¢ & Whits, 691§LQH s) ,

gHgﬁ%%L#&%?EL Fk?gg??g&%nplehiégst 57?3Q;%6(qh br s8),

5- k623 569 41t U@l ophastyl ) [ds328, ey p-t-swathoxyphenybXLhj &) ,
]meth yl]-4- nethylpyrldlne 2- carbaldehyde 125 [0291

B-POKRD, &5 Jas FBICE) . [60292F - T8 (2Hsolut 7 oh7 61H. o, Hz) ,

aﬁ%i”?"%&%}i@ﬁy 1Al RRCRYT BybdnRe i Ta S yh s,

in toluene 140 m ), a hexane sol ution of
n- butylllthlun1(1 54 M 3.17 m, 4.89 mol) was added
LR (AFRBeOn a6A6Sphese, dt65378C59Thel FRaCtidsd . ARREUrkR65,
was_stirred for 30 mnutes at -40C, and then was
tfed again to -78C, and N, N-di met hyl f or mani de

8. 3784 M35°4. 89 mmol )

Anal. Calcd forCasHa o FaN20sS: C, 57.97;H, 4.65;F, 7.97;N, 5.88;8,
6.73.Fouﬁd: ¢, 57.93;H, 4.39;F, 8.18;N, 5.91;3, 6.79.

MS m/z: 477{(M" +H).

[0284]

Reference Example 5: O-ethyl

S5-{3-fluoro-4-methoxyphenyl) dithiocarbonate

[0285]
5

) SPN
o)

OMe
[0286]

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 3¢ minutes at the
éame temperature. The resulting reaction solution was added

dropwise toa solution of O-ethyl potassiumdithiocarbonate (8.5
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was added. After conpletion of dropw se addition, the
reaction mxture was allowed to warmto 0C, and water
was added at the sanme tenperature. Ethyl acetate was
added to the reaction mxture, the organic |ayer was
separated, and the organic | ayer was washed with
saturated brine. The organic |ayer was dried over
anhydrous sodium sulfate and filtered, then the

filtrate was concentrated under reduced pre s sure,

and the obtained residue was subjected to flash

§ildra apbl shipmRLegr ady m1Thet famret | ame ebhatined riramre
an elution with hexane: ethyl acetate = 12: 1 was
eandenttedt ed antder st aduse dopr 28 suimatee, oridithenhecoled to
title conpound (1.20 g, 2.97 mmol, 73% as a yell ow
BPPy tempsrabere - ' HaNRR(EOOMEed Chersiogand Wy Biptyye was
3.85(3H,.s), 5,80(1H, s),. 6.79-6.85( . .
%%i@a@ezt.ecﬁ&a tme,é Fi68- %’?H@( FYELAye - ﬁ%%tﬂﬁéﬁﬁowm
g%% W 4§$s%§? %&%’é&% 19 QA3 bhked) 2 £h293] dAfirarea

Bkt ddd ynhenyhilbSeddah-dEhax g pberyt 9 s Wb 0wyl | The
met hyl | - 4- met hyl pyri di ne- 2-carboxylic acid [0294] F\
dbrdaiN.OHay8y wWakE @ried o2 FhihEik¥aqaedigm hyulgen and
peroxide (3 m) was added to a solution of

Bi] et dpnd ddieapen il atel Wk 6CRCHREFRBSHHBAGE ) Tatused
S S LA e G E F 20.0 o
ngtégﬁm%@%h§5h5588r£§ﬁy. The fraction obtained from an
elution with hexane: ethyl acetate = 99: 1 was concentrated under
reduced pressure to obtain the title compound (3.0 g, 12.2 mmol,
34%) as a yellow olly substance.

1H-NMR (400MHz, CDCls;) &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

hio]lmethyl] -4-methylpyridine

[0288]

[0289]
To a solution of O-ethyl S- (3-fluoro-4-methoxyphenyl)
dithiocarbonate (1.23¢, 5.00mmol) inethanol (15ml), 1Nagueous

sodium hydroxide (15 ml) was added, and the resulting mixture
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2 hours at roomtenperature. Water was added to the
reaction mxture, and the solid thus precipitated was
collected by filtration and washed with 0.01 N
hydrochloric acid. The resulting solid was dissol ved
in methylene chloride, and the solution was washed
~with 0.1 N hydrochloric acid. Subsequently, the
organi c layer was dried over anhydrous sodium sul fate
and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting residue was

vashad tMelihe g IieGsS0t B8t  ohe ebhanabnarickthexans; cooled
and was collected by filtration to obtain the title

tonpooundcn@R5ranmgrel. 88dmwen wadhedl witla mHiltve egel fdloride.
1H NVR(400MHz, CDC13)6: 2.31(3H, s), 3.96(3H, s
Subzeqppntly, tHegRApepEILEYRy Wasy, ézaﬁr-d‘,&féﬁfizﬁlt?h

g‘ygr%%é’&fz?cﬂi I\?é“%ﬁ%ér %ﬁﬂ“ﬂt_ﬁk me%éné/?em)zc%l]@:lde. The
?%Q? 8 fg 15 vl [d(rglefi] over anhydrous sodium sulfate and

uor eny uor o- 4- met hoxyphenyl ) sul f onyl |

#Bb Bykdd Nahd- sl expet i datd WRE Rithehic g Bed 2nerrhoxdamed
ide [0297] 0 FNHOH O FO, [0298] To a
sobatuoa. offlo a solution of the resulting residue and

angq(:ﬂ%mS d {c!hul%rr%p(genyl ) &&Eo:f:cla;}?err?yl% mrg:thgg_éyphenzllzg)ffg}!'gldl
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 gulfate 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 = 10: 1 was
concentrated under reduced pressure to obtain the title compound
f1,85 g, 4.07 mmol, 81%) as a green oily substance.

TH-NMR (400MHz, CDCly) 6: 2.29(3H, s), 3.85(3H, s), 5.69(1H, s},
6.79-7.12(5H, m), 7.28(1H, s), 7.28-7.33(1H, m}, 8.42(1H, m).
[0220]

Exé.mple 45:

5-[(2,5-Difluorophenyl) [ {(3-fluoro-4-methoxyphenyl) thio]lmeth

vl] -4-methylipyridine-2-carbaldehyde
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met hyl ] - 4- met hyl pyri di ne- 2-car boxylic acid (113 ng,
0.25 mmol) in nethylene chloride (3 nm),

2- am noet hanol (0.017 m, 0.28 mmol),

I - hydr oxybenzotri azole (37 ng, 0.28 mol),

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 ori de (53 ng, 0. 28mmol ) wer eaddedat room
tenperature. Afterstirring for 19 hours at room
tenperature, the reaction m xture was washed wth
water;and then with saturated brine. The organic |ayer

was dri ed over anhydrous sodium sulfate and filtered,
t@'![&hEthlltrate was concentrated under reduced

gf €ssrré, and the obtained residue was subjected to f
| ash ta gel chromat ography. The fraction obtained
fromanebltion with ethyl acetate was concentrated
under reduced pressure, and the resulting residue was
Weaked with a nmixed solvent of ethanol and diethyl
ether, and was .collected by filtration, to obtain the

title CORpGHEtiss ot T . G (99 ny, 0.20

' H-N iz ;
SBlmfi ol 5% i B Sphedn) (LY e (R i
Bi §bkekth lt]1—4~]—11ﬁ13t%|§3|§.i) + 33O 3, 88)y, H.Phlddl) ifkoluene (40
69276%(3H %7745(2H m, 7.74-7.20(1H, m,
w1 DB alibxa)e s&léﬁ(Lbzh-lofbm Wytd=5 ek (9. 34 (1K . ) ml, 4.89
| RGATR) cm 2: 3460, 3371, 1651, 1599, 1535, 1493, 1281,
apab), vwapaddedpin 28721BBCAtRARPRETR % f78rc The reaction

SULEND0S. C B2 UL Mok P Mo (B 8T8 e
Q@am fo —AT%S(ZM +rl_c9 N,N-dimethylformamide (0.378 ml, 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 aﬁhydrous sodium sulfate and filtered, then the filtrate
was concentratedunder reducedpressure, andtheobtainedresidue
was subjected to £lash 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 olily substance.
*H-NMR (400MHz, CDC1;)8: 2.40(3H, =), 3.85{3H, s), 5.80(1H, =),
6.79-6.85(1H, m), 6.94-7.01(2H, m), 7.06-7.13(2H, m),

7.36-7.42 (18, m), 7.73{1H, s), 8.82(1H, m), 10.03(1H, s).

[0293]
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[0299] Reference Exanple 6: S-(4-ethoxyphenyl) O-ethyl
di t hi ocarbonate [0300] S OCEt [0301] 4-Ethoxyaniline
(5.0 g, 36.4 nmol) was dissolved in nethanol (20 m),
and 1 N hydrochloric acid (110 m) was added thereto
at -10C. Subsequently, a solution of sodiumnitrite
(3.0 g, 43.7 mol) in water (20 nm) was added
dropwi se, and the resulting m xture was stirred for
30 mnutes at the sanme tenperature. The obtai ned
reaction solution was added dropwi se to a solution of
O et hydxpgfiasgisym di t hi ocarbonate (8.8 g, 54.6 mmol)
in water (I00 m) at 65C. The reaction m xture was
etk -nic 199Copsehyt i ( 3 of L8Rraridnmesboxppldeniergul fonyl]
cooled to room 129 tenperature. Water was added to the
A SR Jer 4 R AR LR ¥ 1 (ke 2 £53 #ECE with ethyl
gcepgfe. The conbi ned organic | ayer was washed
%ﬁ% ntially wwth water (2 tinmes), saturated aqueous
sodi QyHr ogencar bonate and saturated brine. The
orlgdni NI%?/er was dried over anhydrous sodiumsulfate
andoti Itefed, and then the filtrate was concentrated
undecﬁ',ced pressure. The resulting residue was
subjected®to flash silica gel columm chromatography.
The fraction obtained froman elution with hexane:
acetate = 99: 1 was concentrated under reduced

ﬁTrrgIS ’S %rﬂ‘?f (fgcﬁle%wsaﬂﬁié{cl%%ntﬂeﬁ%o% iSRPAHN L 22889+ %O%ﬁl\ﬂ?l;,l on

as a OW™0 subst-ance. 1H NVR(4
&PC13)S: 1.24-1.43(6H, m, 4.03-4.07(2H, m,

5-1(2,5-difluorophenyl) [ {3-fluoro-4-methoxyphenyl) thio]meth
yv1l] -4-methylpyridine-2-carbaldehyde (1.20 g, 2.97 mmcl} 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 chlioride, and the
solﬁtion was washedwith0.1Nhydrochloricacid. Subsequently,
the organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pre séure . The resulting residue was washed with a mixed solvent
of ethanol and hexane, and was collected by filtration toobtain

the title compound (825 mg, 1.83 mmol, 61%) as a white golid.
1H-NMR (4 00MHz, CDC15)8: 2.31(3H, 8), 3.96(3H, s), 5.97(11{, s),
6.91-7.10(3H, m}, 7.37-7.45{(2H, m), 7.72-7.78(1H, m), 8.02(1H,
s), 9.21(1H, s). |

mp: 196-1897°C.

127



4.60(2H, g, J=7.1Hz), 6.92-6.93(2H, nm), 7.38-7.40(2H,
m. [0302] Exanple 48:

2- Brono-5-[ (2, 5-di fl uorophenyl) [ (4-et hoxyphenyl)thi o] m
ethyl 1-4-nethylpyridine [0303] / g Br / Q' [0304]
To a solution of S-(4-ethoxyphenyl) O ethyl

di t hi ocarbonate (1.45g, 6. Q0nmmol) inethanol (15m),
1Naqueous sodi um hydroxide (15 m) was added, and the
resulting mxture was stirred for 2 hours-at 50C. The
reaction m xture was cooled to roomtenperature, and
masmwas hesh wtdaymet hyl ene chloride.. 130 Subsequently,

t he aqueous | ayer.was acidified wwith 1 N hydrochloric
dokee] and extracted with nethylene chloride. The
organi c |l ayer was dried over anhydrous sodium sul fate
and fEfa3Wred 474nd then the filtrate mas concentr at ed

unf?@fged“ffl,;m ,Q%E:tesas,(ﬁ ?13 1?0::800| Utl %?10 Eggyl })sulfonyl]

hByb ] cdrimidnilar
N Reference

E@@g@je 2 in N, N—d|nethylfornan1de(25n1) pot assi um
carbonat eg(760ny, S.50 mmol) was added in a nitrogen

at 9) ﬁaﬁﬁ the resulting mxture was stirred for
~at “room tenperature. Ethyl acetate and water

wer €4 @ to the reaction m xture at 0C, the organic

IayeP Separated, and then the organic |ayer was

washed with saturated brine. The organic | ayer was
g6$egh over anhydrous sodiumsulfate and filtered,
then the filtrate was

To a solution: of

5-[(2,5-diflucrophenyl) [ (3-fluoro-4-methoxyphenyl)sulfonyll]
methyl] -4 -methylpyridine-2-carboxylic acid (113 mg, 0.25mmol)
in methylene chloride (3 ml), 2-amincethanol (0.017 ml, 0.28
mmol) , 1—hydroxybeﬁzotriazole (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
forls héurs 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
obtainedresiduewassubjectedtoflashsilicagel 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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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 = 20: 1 was concentrated
under reduced pressure to obtain the title conpound
(1.18 g, 2.62 mmol,. 521) as a pale green solid.
1H NVR(400MHz, CIKES) 8: 1.39(3H, t, J=7.1Hz),
2.25(3H, s), 3.98(2H, q, J=7.1Hz), 5.65(1H, s),
6. 75(2H, d, J=8.8Hz), 6.89-6.98(21-1, m, 7.25(1H
o ng,27dad who1]= 808Hzas o Tldilee’ SBAGEH, M), 8. 43(1H,
g& 0305 Exanpl e 49: §

ny FPEEal etghox pR&AFH) t H3)o] ﬁe?ﬁ)ﬁlﬁ* 4-Riet 1§ -

I e 131 ]

?05%7% dé[é;&é-?slgf‘ubf‘ é%e(tﬁfydd 13L J Q3081 O odydn Oy, 5.95(14,

tion

2y br @ne=57 [{2(Hs dih) oy ophenydy {2(}14 e hoxy phery.lepthEo] m) ,
ethyl 1-4-nethylpyridine (1.18 g, 2.62 mmwol) in
ToPe&He (80 @0 (aH, hekahe Jéﬂ'.ﬁ-lﬂﬁzdn &f- LALbEit y¥) 4 t hi um

E%ﬁgé%ﬁ%?é g?4gbsc§3%hb readt|§%§h1x ur’e12 i f%Q$P§'19

{95430 mnutes at -40C, and then cool ed agaln to 78C
and N, N-di net hyl formam de (0.243 m, 3.14 mmol ) was
weldetB 71136t 0. After conpletion of dropw se addition,

he. re t I rmto, -40C, d
ity 95BN v ] ol vl L a0, i
804 af ec\Vag. psided: £o dery@aciiOM; F, 11.77;N, 5.66;8, 6.58.

MS m/z: 495 (M*+H) .
[0299]

Reference Example 6: S- (4-ethoxyphenyl) O-ethyl

dithiocarbonate

f0300]
g

)LO/\.

OEt
[0301]

4-Bthoxyaniline (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 solutibn 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. Theobtainedreaction solutionwas added dropwise
to a solution of 0-ethyl potasgium dithiocarbonate (8.8 g, 54.6
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
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m xture, the organic |ayer was separated, and then the
organic |ayer was washed with saturated brine. The
organic layer was dried over anhydrous sodium sul fate
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 hexane: ethyl
acetate = 10: 1 was concentrated under reduced

pressure to obtain the title conpound (786 ng, 1.97
memberdbife aswatehi ves soddel tol bhéll\zﬁ?(:dﬂﬁa‘d—,lz Wwh@bB18%s 6chen

1.38(311, t, J=7.1Hz), 2.36(311, ng, 3.98(2H, q,
$xvrheked t@'lzzg(mm.]_:j; egk}yl 8cgbebe ., The cm@lgﬁg)organlc layer
6.92-6.99(211, 1.27(211, d,

Vawaﬁh@si(aﬂuenrﬁlal 1y W(fwtgs ( 28‘1’8‘?(?1115,&“381?&‘:9& aqueous

A0uT5h e b cpesel BT ol S0 (fR, e

m&MIv@gaﬁié@o@e%{ @ #6didhl O30t Dank diTrdred, and
Oal-1 OQOL'~ [0310] 31 o aqueous hydrogen

paenxinger {1k xdte was caddedttotad sollat irenluceﬂ pressure. The
5-[(2, 5-difluorophenyl) [ (4-ethoxyphenyl)thi o]
reshyting- mwuwwm%r ﬁubn@cge@a%é gé1i7g39fy, column

1.96 mol ) in for i d
chromatogx)‘aphy The fract:.on obtalned from an elution with

hexane: ethyl acetate = 99: 1 was concentrated under reduced
pressure to obtain the title compound (2.08 g, 8.58 mmol, 24%)
as a yellow oily substance.

1H-NMR (400MHz, CDClay)&: 1.24-1.43(6H, m), 4.03-4.07(2H, m),
4.60(2H, q, J=7.1Hz), 6.92-6.93(2H, m), 7.38-7.40(2H, m).
[o302]

Example 48:

2-Bromo-5-[{2,5-difluorophenyl) [ (4-ethoxyphenyl}thiolmethyl

1 -4-methylpyridine

[0303]

F \ oy, -Br

o
: o~

[0304]

To a solution of S-{(4-ethoxyphenyl) O-ethyl
dithiocarbonate {(1.45g, 6.00mwmol) inethanol (15ml), 1Naqueocus
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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(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 precipitated was
collected by filtration, and washed with water. The
resulting solid was dissolved in nethylene chloride,
and the solution was washed with 0.1 N hydrochloric
aci d. Subsequently, the organic |ayer was dried over
anhydrous sodiumsulf ate and f iltered, and then the
filtrate was concentrated under reduced pressure. The

EGB AL dnkdY 178 S UK aqiBsubasips Wdd - idiredaselyvent wof
et hanol and hexane, and was col | ected by filtration,

hpdobtlsiorichectdt lamdeemtporied WO7h mgthylei8 qlni@hfldel%The
as a white solid. 'H NVR(400M+iz, CDC13) 6: 1.44(3H, t,
grganie )layem MegHdrdpd Oﬂenarzwdn?uw Spoipp) subtay pud

gl%ﬁer (8%?% Ci'l'ﬁn tggsg%(lz-'ﬁaté Wi £0 gﬁ% Elra%% under reduced
GGt ESU S aMhordc S e e ggfglze}sg SlsialB e

510 drhdloy-opirao)b( 4-at h%ﬁtﬁ{éHQlSlﬂ{a‘t@Wh }mam}lﬁwml
(2- hydr oxyet hyl ) - 4- et hyl pyri di ne- 2- car boxamni de

hO3(R]6d of, GHOO~mmbAN cbbFa:@;ed [108 R3jf cFengesBkampbh Dfin
5-[(2,5-difl uorophenyl)[ (4-et hoxyphenyl sulfon%l neth
m]Nzﬁlmethylformamlde{25m ), potagsiumcarbonate mg,
mmol) was added in a nitrogen atmosphere, and the resulting
mixture was stirred for 3 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 reducederessure, 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}.

[03205]

Example 49:

5-[(2,5—Difluorophenyl)[(4—ethoxypheny1)thio]methyl]—4—meth

ylpyridine-2-carbaldehyde
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met hyl pyri di ne-2-carboxylic acid (112 ng, 0.25 nmol)
in nmethylene chloride (3m), 2-am noethanol (0.017 m,
0.2Smuol ), 1-hydroxybenzotriazole (37 ng, 0.28 mmol),
4- net hyl norpholine (0.030 m, 0.28 mmwl), and

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

hydrochl oride (53ng, 0.28mmpl) were added at room
tenperature. Afterstirring for 3 hours at room
tenperature, the reaction m xture was washed wth
wat er and then saturated brine. The organic |ayer was
qbg@g] over anhydrous sodiumsulfate and filtered,

t hen the filtrate was concentratedunder reducedpre s

S he obt ai ned resi due was subjected to flash
g B chromat ography. The fraction obtained from
an el n with hexane: ethyl acetate = 1. 2 was

concen €d under reduced pressure, and the resulting
resi due was washed with a m xed sol vent of ethano
anglodl et hyl ether, 134 and was col |l ected by
flltratlon to obtaln the title conpound (97 ng, 0.20
%%)SOJ@‘%%P% solid. 1H NVR(400MHz, CDC13) S:

% é‘% f glggilgﬁpp%%sr@@ gc%? ftglg(%gl%ﬁ%'l Plufolmethyl

1 3 O L mi},
T

HeBadnd .s89utkonf n- Euﬁ?ilfthﬁ)m 8. 4@(MH,2 ba rli],, 3.14 mmol)
J=5.6Hz), 9.11(1H, s). IR(ATRRcm 1: 3381, 1668, 1593,
ﬁ@@add@dg@l af3gpgonPa® sphes® at AAEFC- The reactlon mixture

Cal cdf or C24H24F2N205S:. C, 58.77;H 4.9 7. 75
was sEirresd SRyl RErUEes53ty 14%‘3'45‘@6 en7 cgpLRA %9%‘1 to

%I 8 Q‘B?%nﬁ :Mﬁ\ln'éilr%etkﬁﬁl]ﬁ% matrpl %]4%] mIQeE e{ £RkmEa %@picfded

uor one pyri
therete. After completion of dropw:.se addltlon, 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 aﬁd_ filtered, then the
filtrate was concentrated under reduced pressure, and the
obtainedresiduewassubjectedtoflashsilicagel 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) &: 1.38(3H, t, J=7.1Hz), 2.36(3H, s),
3.98(2H, g, J=7.1Hz}, S5.76(1H, s), 6.75(2H, 4, J=8 .6Hz) ,
6.92-6.99{2H, m), 7.27(2H, 4, 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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[0315] H/ CF3 [0316] Thiourea (684 ng, 8.80 mmol)
was added to a sol ution of . :
2-chloro-5-(trifluoronethyl)pyridine (1.45 g, 8.00
mmol) in ethanol (4 m), and the resulting m xture
was heated to ref lux for2 hours. The reactionm xture
was cooled to roomtenperature, subsequently a

sol ution of potassium hydroxide (792 ng, 12.0 nmmol)
in water (4 m) was added thereto, and the resulting
m xture was heated to ref lux for 2 hours. The
neactjon m xture was cooled again to room
tenperature, and 1 N sodi um hydroxi de and mnet hyl ene
chl or i Ekampdree 58dded t hereto. After the aqueous |ayer

was separated, acetlc aC|d added to _.the ueoys
Bajéz, Suph nakephenys) 1 (41 o B@IeR i dd hEERY hHI R e -
ch!gridgr iy%kg[%an# Ifygr Was dried over anhydrous

d then the filtrate

waspgpncentrated under reduced pressure. The obtai ned
resi due wgs washed with a mxed solvent of to hexane
hy ether, and was collected by filtration to
e title compound (860 ny, 4.80 mml, 60% as

pake yel l ow solid. ''H NVR(400MHZ, CDC13) 3:
7.45P1 SmL J=9.0, 2.2Hz), 7.59(1H, d, J=9.0Hz),
7.81(1H, } M mz: 180(M++H). [0317] Exanple 52:

% dl?FDorophenyl)[[S (trifluoromethyl)pyridin

31% aqueous hydrogen peroxide (2ml) was added toa solution
of. |
5-[(2,5-difluorophenyl) [ {4-ethoxyphenyl)thio]methyl] -4 -meth
vlpyridine-2-carbaldehyde (783 mg, 1.96 mmol) in formic acid
(20 ml), and the resulting mixture was stirred for 2 houré 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 sodiumsulfate and filtered, and thenthe 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 (797 mg,

1.78 mmol, 91%) as a white solid.
1H-NMR(4OOMHZ, CDC14 ) &: 1.44(3H, t, JI=7.18=z), 2.24(3H, s),
4.08{2H, d, Jg=7.1Hz), 5.95(1"H, g), 6.8%9(2H, 4, J=8.8Hz),

6.92-6.99(1H, m), 7.01-7.08(1H, m), 7.57(2H, &, J=8.8Hz),
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2-yl]thio]lnmethyl]-4-nmethyl pyridine [0318] F\ | g NBr
N e-CF3 [0319] To a solution of

2- brono-5-[chl oro(2,5-di fl uorophenyl ) nmet hyl ] -4-net hyl p
yridi ne (1.59 g, 4.78 nmol) obtained in Reference
Exanple 2 in N, Ndinethylformamde (25 nl),
5-(trifluoronethyl)pyridine-2-thiol (857 ny, 4.78
mol ) and then potassium carbonate (992 ng, 7.18
nmmol ) were added in an argon atnosphere at 0C, and
the resulting m xture was stirred for 2 hours at room
veaper at&itB, m)hyl7.aeétut eshnd vidk @i, wedte added to
the reaction m xture at 0C, the organic |ayer was 136
¥epasat ethi8 AidHWhen the organic | ayer was washed with
saturated brine. The organic |ayer was dried over
aRRYHE ous sodiumsulfate and filtered, then the

filtrate ﬁgs %gncentrated under reduced pressure, and
t he obt i-due was subjected to flash silica

gel (shg Qfﬁ?él%%ﬁ)éngﬂ? R fé‘@lﬁ&%@r@?{y@i) Qﬁﬂfgﬁg\g]sﬂ@thzll -N-

wnn@mcs;q,teﬁﬂayund@r-mééﬂympﬁri@immxmxemaén t he
title conpound (1.97 g, 4.15 nmol, 87% as a pale
¢Pekdl oi |l y substance. 1H NVR (400MHz, CDC13) 6:2.43

(311, s) § 6.72 (111, s) , 6.93-7.07 (211, n) ,
7.9 ™ "m) , 7.28 (111, d, J=8.3Hz) , 7.3
ETPLYSYY, 7.70 (111, dd, J=8.3, 2.2Hz), 8.35(111,.

m, & 8.60(111, mM. MS mz: 475, 477(M+H). [0320]
Exanpl 3™

[0313]

To a soluticn of
5-[{2,5-difluorophenyl) [ (4-ethoxyphenyl) sulfonyllmethyl] -4-
methylpyridine-2-carboxylic acid (112 mg, 0.25 mmol) in
methylene chloride (3 ml), 2-amincethanol {0.017ml, 0.28 mmol),
1-hydroxybenzotriazole (37 mg, 0.28 mmol), 4-methylmorpholine
{(0.030 mi, 0.28 mmol), and |
l-ethyl-3- (3-dimethylaminopropyl)carbodiimide hydrochloride
(53mg, 0.28mmol) were addedat roomtemperature. Afterstirring
for 3 hours at room temperature, the reaction mixture was washed
withwater and then saturatedbrine. The organic layer an5 dried
over anhydrous sodium sulfate and filtexred, then the filtrate
was concentratedunder reducedpresgsure, and the ocbtainedresidue
was subjected to flash silica gel chromatography. The fractioﬁ
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 ethanol and diethyl ether,
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orophenyl )[[5-(trifluoronmethyl)pyridin-2-yl]th

] met hyl ] - 4- net hyl pyri di ne- 2- car bal dehyde [0321] \ F
N F [0322] To a solution of -
-brono-5-[ (2, 5-difluorophenyl )[[5-(trifluoronethyl)py
din -2-yl]thio]nethyl]-4-nethyl pyridine (1.97 g,
4.15 mmol) in toluene (45 nm), a hexane sol ution of
n-butyllithium(1.54 M 3.23 m, 4.97 mol) was added
in an argon atnosphere at -78C. The reaction mxture
was wis r[dad elc@ed3By Nt mbes iz +406btant tH3Eithencompound
cool ed again to -78C, and N, N-di net hyl f ormam de (0. 385
by wg 970 rabimmadas 78ddedst hevlstie safltist. conpletion of

PRl ot ke o TEE adny e ath oF 1REFE o)

sage(i@Mmes &t upes, Bypy) Reetates (yas wdded sbostbe(2r, m),
reaction mxture, the organic |ayer was separat ed,

and7{2n QheJeﬁgaﬁzé | &y &8 (Wds Wwas hedh 87 (25 s &t ur &t eBHZ) |
- brine, r anlc e s over y.dr
go&?uﬁ1%@ and %?Yé re ?ﬁéhg?ﬁ% f|r€$a & ST

609 e I afyed suradﬁrmr educed 70X ASSUNE.s qridmhespbt ai ned
resi due was subjected to flash silica el

CR{ATRYoGrapBR81Thee$s actSosn 0BRAI neP T r drd2dn @R eP i grl40.

wth hex ethyl acetate = 15; conc
LR Y TR AR AR T o TR LI E A L £ S ERED
é1597Fo@nd52 dm@s’ 4§1§) 4a§>o ‘%",Veﬂ |9CiWNO| sy, 7§u§st@n§@

1H NVR (400Mz, 13) 8 s) 5 (1

td m/®: )aor @G .7 09 (2H m) : 7 23 7. 29(1H m) ,
7.31(1H, d, J=8.5Hz) , 7.71(1H dd, J=8.5, 2.0Hz),
ToFO41H, n), 8.58-8.60(1H m, 8.79(1H s), 10.02(1H,

Reference Example 7:

5~ (Trifluoromethyl)pyridine-2-thiol

[0315)

HS\H,\I\j
#CF.

s
[0316]

Thiourea (684 mg, 8.80 mmol) was added to a solution of
2-chloro-5- (trifluoromethyl)pyridine (1.45 g, 8.00 mmol) in
ethanol (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. The reactionmixturewas cooled
again to room temperature, and 1 N sodium hydroxide and methylene
chloride were added thersto. After the aqueocus layer was

separated, acetic acid added to the agueous layer, which was
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S). [0323] Exanple 54: 5-[(2

5-Di fl uorophenyl )[[5-(triflucronethyl)pyridin-2-yl]su

| f onyl ] met hyl ] - 4- et hyl pyri di ne- 2- carboxylic acid

[0324] F FNOH O-s Ni CF3 [0325] 31 o aqueous

hydr ogen peroxide (2 ml) was added to a solution 138

of 5-[(2,5-difluorophenyl)
[[5-(trifluoronethyl)pyridin-2-yllth

i o] met hyl ] -4- et hyl pyri di ne- 2- car bal dehyde(1. 07g, 2. 52m
mol) in formc acid (20 m), and the resulting

Phet W RS et hidiefethPl e BAULSiat . I OO s EFNREIALHY € was
Water was added to the reaction mxture, and the

apiéd dvritsaphpdiqid abdtlumasiiceltiecen@diByered] tarat Lhen the
and washed with water. The resulting solid was .

8l tsvrveyab worsehirarrd shfer ir@éucaﬁ@r@ﬁé%ﬁr utihGrPRigs ned

d h d hi d. |
FRa i Mhecvating v oS R e eSS B RS A g ety
spLiate Eﬁ“ﬁg&'&zﬁﬁggt ng%tEEHEréﬂ¥%ﬁf%BtBﬁEglﬂW%he title
ed un Qlce

concehtr pressure. The resulting
h&hhea Wess 1ed whthnal M@ s@) vephlef yelhanadolid.
hexane, was collected by filtration to obtain
%%eNlﬁRf‘%@bezonﬁB%d) G602- +y{1H, 998 dmdi 0. B19zds & > (1H,
%h %_ o ng(4pON+E CDC13) S : 2.63 (3H, s)
195" 1 ) é 07 (2H, m, 7.67-7.73(1H, m,

ﬁsorrc?ﬁ}!"’lss&(’m*ar}ﬂ?? 8.17(2H, m, 8.96(1H,
[0317]

Example 52:

2-Bromo-5-[(2,5-difluorophenyl) [ [5- (trifluocromethyl)pyridin

-2-yllthiolmethyll -4-methylpyridine

[0318]

F \ %, -Br

|/N

&

N,

[0319]

To a solution of
2—bromo-5-[chloro(z,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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s), 9.07(1H, s). Ms mz: 473(M+H). [0326] Exanple

55: 5-[(2

5-Di fl uorophenyl )[[5-(trifluoromethyl)pyridin-2-yl]su

| fonyl ] met hyl ] - N- (2- hydr oxyet hyl ) - 4- et hyl pyri di ne- 2-c
arbox amde [0327] FNOEE NH FJOO Ol ~ N OF
139 [0328] To a solution of

5-[(2, 5-di fluorophenyl )[[5-(trifluoromethyl)pyridin-2-
yl]su |fonyl]methyl]-4-nmethyl pyridine-2-carboxylic

acid (118 ng, 0.25 mml) in nethylene chloride (3
B”le%]ara’ztéﬁ‘:i 80&thanothd 8:r84ddic Mayel. wik washed with saturated
1-'hydr oxybenzotri azole (37 ng, 0.28 mmol),

Br ¢ hy ITheoplehind af@r086 drtiedd 28 anptdrovgmpdiun sulfate
1-et hyl - 3-(3-di met hyl am nopr opyl ) car bodi i m de

aydrigdivesefd chensBhe FidtrakRords gerecaRiearigEHeduced

PERBOF T e RO BT O MO AL SeeibhS Bapeh =4Lice
L th t ' ' i . ,
S i ki e M

hbgand hecriil heat £ravas eangenss adcttanderefednded reduced
pressure, and the obtained residue was subjected to

prastust kbosbigein cheonetisgcaphyund (1.97 g, 4.15 mmol, 87%)
as a pale green oily substance.

1H-NMR (400MHz, CDCLl; ) 8: 2.43 (3H, s), 6.72(1H, 8), 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(1H, m), 8.58-8.60(1H, m).

MS m/z: 475, 477{(M"+H).

[0320]

Example 53:

5-{(2,5-Difluorophenyl) [[5- {(trifluoromethyl)pyridin-2-y1]lth

iojmethyl]—4~methylpyridine—2—carbaldehyde

[0321]

FE\ =0
F =N

I\
]\I/CF3

[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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The fraction obtained froman elution with hexane:

ethyl acetate = 1: 1 was concentrated under reduced
pressure, and the resulting residue was washed wth
hexane, and was dried under reduced pressure to

obtain the title conpound (91 ng, 0.18 mmol, 71% as

a col orl ess foany substance. 1H NMR(400MHz, CDC13) S:
2.46(1H, br s), 2.55(3H, s), 3.61-3.66(2H, m,

3.83(2H, br t, J=5.1Hz), 6.90(1H, s), 6.97-7.07(2H,

nm , 7.66-7.72(1H, nm , 8.02(1H, s), 8.12-8.15(2H,

fhen &otilelaghl nt £o J=PRGhHZ hna 8y 36{dike tB)1 FOrA3Mide 6).385
| RCATR) cm 1: 3377 1664, 1529, 1495, 1325, 1165, 1138,
hD9Q,. 97kl ) Yaaladdesl ik fedro QEE&@F@N@QH& iqn Oﬁldmmse
H 3.52;F, 18.43;N, 8.15;S, 6.22, Found: C, 51.39

3d@it Fon,] ghecreacEi gy ngxtara was eAGONES Ho Wasmef(CM%ﬁ) and:

§2 50 MG BB TFLDHR AT (I BFNE CRYPFERCHER hy EEhY? acstate
ggéhglig& gLDQ%%Q]ea{té.%@m&}%tlﬁé% / E)gﬁé ic 1ayer was se arated,

net hyl | - 4- net

Y4 kBeA8: Hlo Bydhi 61 0y8PRak vﬁ!atglﬁld\ﬁﬂth BaB&f@t@cﬂ]@Q:.ne The
Exanpl e 2 and benzenethlol (618pl, 6.0 mml) were

dirgmol w edchyier stNdﬁnHéthyéfcﬁnhyﬁnmyS(Bodnhm spbiassiang
carbonate (996 ng, 7.2 mmol) was added ‘thereto at 0OC,
Ghitetrsh thenr &561 ELAGTAFR WA concentrated under reduced

pressure, and the obtained residue was subjected to flash silica
gel chromatography. The fraction obtained froman elutionwith
hexane: ethyl acetate = 15: 1 Was concentrated under reduced
pressure to obtain the title compound (1.07, 2.52 mmol, 61%)
ag a yvellow olly substance.
1H—NMR(4OOMHZ,CDC13)5:2.56(3H,S),6.85(1H,S),6-95~7.09(2H,
m),7.23—7.29(1H,In),7.31(1H,ci,J=8.5H2),7.71(1H,(kL 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]

[0325]

31% aqueous hydrogenperoxide (2ml) was added toasolution
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was stirred overnight at roomtenperature. Water was
added to the reaction m xture, and the m xture was
extracted twice with ethyl acetate. The conbi ned
organi c |layers 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 a mxed solution of hexane and ethyl acetate,
and was filtered to obtain the title conmpound (1.6 g,
3¢9 mol, 66% as a white solid.
1H—NNR(4OON+E CDC13)5:2.31(3H, s) , 5. 61 (1H, s) , 6.
93 72 PB- {2 uorohehy221715 BWfi—fltrc):oﬁ&t&Z/(Llplyr$§11n 2-yllth
0332] Exanple 57: 141 5-[(2
obing t ik omwhmlprfémwﬁr ) et e seeting S 3 -didfenel)

é:f% Coal[n?la(lr! ggg&d ?2 ?ﬁS] and i:q;loresu§t1n[jor§§}@urpé wals uééj%ed
g?g 201{8.1155 &’é %bgmdéefngjlé(}ragﬁggnylﬁa( 4 EBHQ& 'E%té}bé :}eﬁ:ﬂ'ﬂon

In toluene (3

M@ﬁtﬁﬁ@l eedad Q;He7%611daﬁﬂu§ Préyig i dedidamuiat. Eélwéhtea@rtqf
solution, 2.5 M, 3.9 nml) was added in an argon

ﬁimﬂsgﬁmwmeanﬁﬂwasheﬂiwnthgwétmrJOThEnueasltENQtSﬂihﬁaW@S
tenperature, the mxture was allowed to warmto -40C,

disppkeed gn sethvﬂaav@schmd@oorﬂéa ’é%%ﬁf’]t‘-l’}w?%@as afffhed
%Ihl\llidl el f}%ldfr%rc g]rgg éc%.%zpl Subseque ]?y \A@Isie I‘%%.gllc laver
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 (604 mg, 1. 28 mmol, 51%) as a white solid.

1H-NMR (400MHz, CDC1;) 8: 2.63 (3H, 8), 6.95(1H, s), 6. 9'7-l'7 .07 (2H,
m), 7.67-7.73(1H, m), 8.09(iH, s), 8.15-8.17(2E, m), 8.96 {1H,
g), 2.07(1H, s).

MS m/z: 473 (M +H) .

[0326]

Example 55:

5-[(2,5-Difluorophenyl} [ [5- (triflucromethyl)pyridin-2-yilsu

lfonyllmethyl] -N- (2 —hydroxyethyi) -4-methylpyridine-2-carbox

amide
[0327]
o}
T | e N/\,OH
F 2N
O= N
1
0 N #
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After stirring for 30 mnutes at the sanme tenperature,
water was added to the m xture, and the m xture was
extracted twwce wth ethyl acetate. The conbi ned
organi c |l ayer 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 columm chromatography.
The fraction obtained froman elution with hexane:
ebhykt acetate = 93: 7 was concentrated under reduced
pressure to obtain the title conpound (250 ng, 0.70
mol , B5% ssludionl ol ess oily substance.

1H NVR( 400MHz

g’ﬁ(%i%fﬂ-l-%%ucﬂf@ij@?ﬂlé)[ (B~ g@ryfmrmethﬁﬂ.)pyrldln 2-yllsu

R Ty e Al TR e

g grrﬁnol) i meth 1ene chloride (3 ml), 2-aminoethanol {(0.017
uorop enyl J (phenyl sul fonyl ). nethyl] 4- met hyl pyri

ﬂnne?z?@amh?mxlushgﬂrdxyﬂaﬁﬁétrraﬂom{nmv o, ulzgrﬁmﬂ).

coO 0337

B-fi¢ 2hplidbfghadrioehd Ay P} ¢ phkeny?d 28 amvdt hy RRA4- et hyl py

ri di ne-2-car bal dehyde(250ng, 0.70 | ) was , als§od %d_ 4
tophRgt %ti%d(lmwiylamaﬁap%%ﬂa) Y rochloride

BES B 6 2pgmod ket etiith ol @s&ga&u&geoc affdLLt rring
BQQ %dh&Qré he f&ﬁpﬁénﬁfér%@t&tel,olfhe aBdct hen ﬁi@ktdré kna% 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
= 1: 1 was concentrated under 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.

'H-NMR (400MHz, CDCl;)8: 2.46(1H, br s), 2.55(3H, s},
3.61-3.66(2H, m), 3.823(2H, br t, J=5.1Hz), 6.90(1H, s),
6.97-7.07(2H, m), 7.66-7.72(1H, m), 8.02(1iH, g8), 8.12-8.15(2H
m), 8.34(1H, br t, J=5.6Hz), 8.96(1H, s), 9.03(1H, 5).
TR(ATR)cm *: 3377, 1654, 1529, 1495, 1325, 1165, 1138, 1099,
1072.

Anal. Calcd for Cp.HisFsNaQ.8: C, 51.26;H, 3.52;F, 18.43;N,

8.15;S, 6.22.Found: C, 51.39;H, 3.61;F, 18.26;N, 8.04;5, 6.31.
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preci pitated was collected by filtration. The solid
-was washed sufficiently wwth water, and then was
dri ed under reduced pressure to obtain the title
conmpound (90 ng, 0.22 mmol, 32% as a white solid.
1H NVR(400MHz, CDC13)5:2.23(3H,s), 5.99(1H,s),
6.91-7.08(2H, m, 7.46-7.52(2x, m, 7.64-7.70(3x, m,
7.80-7.84(1x, m, 7.98(1x, s), 9.20(1H s). M5 nm z:
404(M +H). [0338] Exanple 59: 5- [(2

5- Di fl1 uor ophenyl ) (phenyl sul fonyl ) met hyl ] - N- ( 2- hydr oxy
_ BEhy)3 - sretivlpyri di ne- 2- car boxanm de [ 0339] 143 F N
H |I1pH FO Of) [0340]

%0322] 5- Di f| uor ophenyl ) (phenyl sul fonyl ) net hyl ] - 4- met h
yl pyri di ne-2-carboxylic acid (90 ng, O0.22

mol ) ,Bxa¥flgoéfhanol (27 pl, 0.45 mol),

L-gtiug S (& 4 me i 20000y P69 BRYL) HLERy11 -a-metny)

= 1Y, U O LILLAA Iy B
'PXE 9 ybgnzotriazole (30 nmg, 0.22 nnpl), and
%¥rer%§%an1ne (92 1, 0.66 nmmol) were dissolved in

methy] ene chloride (15 m), and the resulting
sel ution was stirred overnight at roomtenperature.
“was added to the reaction mxture, and the
M . . .
I'és Ing mxture was extracted twice with nethylene
cﬁld(:ﬁe. The conbi ned organic | ayer was dried over

[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 (élspl, 5.0 mmol) were dissolved in
N, N-dimethylformamide (30 ml), potassium carbonate (996 mg, 7.2
mmol) wag 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
sulfate, and filtered, and then the filtrate was concentratedl
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;) §: 2.31(3H, s), 5.81(1H, 5), 6.93-7.00(2H,

m), 7.22-7.39{7H, m), 8.37(1lH, s).

[0332]

Example 57:
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anhydrous sodiumsulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting residue was purified by preparative
thi n-1ayer chromatography (devel oped with 5%
nmet hanol / net hyl ene chloride, eluted with 30%
nmet hanol / net hyl ene chloride), to obtain the title
compound (30 ngy, 0.067 mol, 30% as a white
anor phous substance. 1H NVR(400MHz, CDCl13)S:. 2.14(3H
s), 2.52-2.56(1H, nm, 3.62-3.68(2H, m, 3.82-3.87(2H,
1) § (529 EhioSdpn &Pl kAl i olhe t By HB- 7-ntdRHpynli dine
7.62-7.69(3H, 1), 7.81-7.8/(IH m, 7.93(1H s),
2-3%bd1dbhyds, 9.13(1H, s). IR (ATRcm 1: 3413, 2940,
1662, 1650, 1529, 1496, 1307, 1143. M5 m z:
WEAN +H) . FAB- MS: 447.1194(Cal cd for C22H21F2N204S:
47 9). [0341] 144 Exanple 60: 2-Bronp-5-[(2
Ly uor ophenyl ) [ (4- et hyl phenyl )t hi o] net hyl
e thyl pyridine [0342] F Br F S~ [0343]
2- Br¥no-5-[ chl oro( 2, 5-di fl uor ophenyl ) net hyl ] - 4- net hyl
ridine (2.0 g, 6.0 mmol) obtained in Reference
le 2 and 4-nethyl benzenethiol (746 ng, 6.0 nmol)
were di [ N, N- di et hyl f or mami de(30 ml ), and
potas%i%%?%g? oﬁgge (996 ng, 7.2 mmol) was added
4 herico sat (9Gs - SubsestsiHdryl ) tthBefiy Xt T €) mews, 19t-Ha-med hyl
overni ght at roomtenperature. Water was added to
pyridine (1.2 g, 3.0 mmol) in toluene (30 ml) was cooled to -78°C,

and n-butyllithium (1.54 M hexane solution, 2.5 ml, 3.2 mmol)
was added in an argon atmosphere. 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 (302upl, 3.2 mmol) was added thereto.
After stirrving 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
cbtained from an elution with hexane: ethyl acetate = 93: 7 was
concentrated under reduced pressure to obtain the title compound
(250 mg, 0.7C¢ mmol, 25%) as a colorless oily substance.
1H-NMR (400MHzZ, CDC1;) 8: 2.42(3H, g), 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}.

142



the reaction m xture, which was then extracted tw ce
wth ethyl acetate. The conbi ned organic | ayer 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 ge
col utm chr omat ogr aphy. The fraction obtained from an
elution with hexane : ethyl acetate = 95: 5 was
concentrated under reduced pressure to obtain the
thide) conpound (2.5 g, 6.0 mmol, quantitative) as a
pal e green oily substance. " H NMWR (400MHz, CDC13) 8:
2.29 (Btdms)e 582.30 (311, s) |, 5 75 (1H, s) :
6.90-6.99(2H, m, 7. 05$2H d, J= Ikh) 21(2
9=7(BHpIDi FucrpphEnyd) (phempl sulfgmpl) mﬁi‘—hYﬁl]?mmﬁh}@)Ple

[0344! 145 Exanple 6% 5-1(2
met hyl phenyl ) t hi o] net hyl | - 4- et h

gbgyfkdlne 2-carbal dehyde [0345] Fi ' CHO ~i -NF
346] A solution of

& [ (2, 5- dlfluorophenyl)[(4 met hyl phenyl ) t hi o] m

N1 -4-methyl pyridine (2.5 g, 6.0 mmol) in

t 6PHene (60 M) was cooled to -78C, and in an argon
at nosphere, n-butyllithium (1.54 M hexane sol ution,
f 63€%, 7.1 mol) was added thereto. After stirring
%% m nutes at the same tenperature, the mxture

5-[(2,5-Difluorophenyl) {phenylthioc)methyl] -4 -methylpy

ridine-2-carbaldehyde (250mg, 0.70mmol) was dissolvedin formic
acid (7ml), and 31% agquecus hydrogen peroxide (0.7 ml) was added
thereto at 0°C. After stirring for 3 hours at room temperature,
water was added to the feaction golution, and the solid thus
precipitated wag collected by filtration. The solidwas washed
gsufficiently with water, and then was dried under raduced
pressure to obtain the title compound (90 mg, 0.22 mmol, 32%)
as a white solid.

14-NMR (400MHz, CDCl, )d: 2.23(3H, s), 5.99(1H, s}, 6.91-7.08(2H,
m), 7.46-7.52(2H, m), 7.64-7.70(3H, m), 7.80-7.84(1H, m),
7.98(1H, s8), 9.20(1H, =s). |

MS m/z: 404 (M"+H).

[0338]

Exanple 59:

5-{(2,5-Difluorophenyl) (phenylsulfonyl)methyl] -N- (2-hydroxy

ethyl) ~4-methylpyridine-2-carboxamide

{0339]
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was allowed to warmto -40C and stirred for 30

m nutes. The m xture was cool ed again to-78C, and

t henN, N-di net hyl formam de (720 I, 7.1 nmol) was
added. After stirring for 30 mnutes at the sane
tenperature, water was added, and the m xture was
extracted twice with ethyl acetate. The conbi ned
organic layer was washed with saturated brine,
subsequently dried over anhydrous sodium sulfate, and

filtergd, and then the filtrate was concentrated
iﬁgﬁtgéédu@ed pressure. The resulting residue was
i éd to flash silica gel colum chromat ography.

Th&yHracti on obtained froman elution with hexane:
ethylacetate 95: 5 was concentrated under reduced
ﬁ@gﬁﬁure to obtain the title conmpound (900 ng, 2.4

,- 410) as a pale yellow oily substance. 146
1H NV Zn1 PG A ) ongl Yleth3il] -2)-meth
5. sswﬁtﬁ?@g’gﬁz PHEES 9’2%’%%?(2133%%%?1?%%(3%% :
ESydidtine -2.-23kPsxyUic deBal(Epmg, ¥.2Abmial7,(dxgmirgethancl
7.72(1x, s), 8.78(1x, s), 10.02(1x, s). [0347]
Exanpl e G255 Bapl2,

5-Di fluorophenyl ) [ (4- et hyl phenyl ) sul_f onyl H§¥h%£4-.
Hrer R oy i Ae TSt B B3R @Wéﬁ&a[r@@&%]lm%@ cqplgrde
0349 [é .

-h ol t zole (30.mg, 0.22 mmol},
et 150 o PSP b by E P T RRERSF AT Y B e B T
dadret-hyt pyrigine 32 ¢arn kaldahyste (808 dBso2vdd iAnletiasne
dissolved in formc acid (20 m), and 31% aqueous
EyTsOgRN (15 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 chloxride. The combined organic layer was dried ovexr
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%

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, ), 2.52-2.56(1H, m),
l 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 =), 2.13(1H, s).

IR (ATR)cm ': 3413, 2940, 1662, 1650, 1529, 1496, 1307, 1143.
. MS m/z: 447 (M'+H) .

FAB-MS: 447.1194 (Calced for CppHpi FaN20.9: 447.1190).

[0341}
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peroxide (2.5 m) was added at OC. After stirring for
5 hours at roomtenperature, 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 conpound (520 ny,
1.2 mol, 510) as a white solid. 'H NVR(400MHz, CDC13)
3: 2.23 (3H, s ), 2.43 (3H, s ) , 5.97 (1H, s) ,
6.92-7.08(2x, m, 7.26(2x, d, J=8.3Hz), 7.56(2x, d,
J=8. 3HZ)amp1l- 84:7.86(1x, m, 7.98(1x, s), 9.17(1H, s).
VB i 7 ATSCVEE)~ [0350] Exanple 63: 147 [ 5-[(2
>- ﬁcfrhwomeByﬂifwef@mmiﬂheml—)r@uh?bplyéﬂm&hm mgthyl
(2-hydroxyet hyl ) - 4- net hyl pyri di ne- 2- car boxam de
Ifﬁﬁmﬁtﬁ?MPMﬁid$®H N H FOS [0352]
§42 5-Di fl uorophenyl ) [ (4- net hyl phenyl ) sul fonyl ] neth
2L et hyl pyri di ne- 2- carboxylic acid (208 ng, 0.5
=-am noet hanol (46 |, 0.75 nmol),
P 3-(3- d|nethylan1nopropyl)carbodl|n1de
h d@oc Iorlde (144 ny, 0.75 mmol),
1-hydr dxybenzotri azol e (68 mg, 0.5 nmol), and
triethylamne (209 |, 1.5 mmol) were dissolved in
EF% fene chloride (35 m), and the resulting
of ution was stirred =

2-Bromo-5-[chloxro (2,5 —difiuorophenyl) methyl] -4-methyl

pyridine (2.0 g, 6.0 mmol) obtained in Refei:enc:e Example 2 and
4-methylbenzenethiol (746 mg, 6.0 wmmol) were dissolved in
N, N-dimethylformamide (30 ml), and potassium carbonate (996 mg,
7.2 mmol) was added thereto at 0°C. Subseguently, 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 Iayer was washed with saturated
brine, subsequently dxied 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 chromatocgraphy. The fraction obtainéd from an
elution withhexane: ethyl acetate = 95: 5 was concentratedunder
reduced pressure to obtain the title compound (2.5 g, 6.0 mmol,
quantitative) as a pale green oily substance.

}H-NMR (400MHz, CDCl;)8: 2.29(3H, s), 2.30(3H, s}, 5.75(1H, 8),
6.90-6.99{(2H, m), 7.05(2H, 4, J=8;1Hz) , 7.21(2H, 4, J=7.8Hz),
7.26(14, s), 7.33-7.39(1H, m), 8.38(1H, =s}.

[0344]
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overni ght at roomtenperature. Water was added to the
reaction mxture, and the resulting m xture was
extracted twice with. nmethyl ene chloride. The conbi ned
organi c |l ayer was dried over anhydrous sodiumsulfate
and filtered, and then the filtrate was concentrated
under - reduced pressure. The resulting residue was
purified by preparative thin-layer chromatography
(devel oped wi t h6%ret hanol / met hyl ene chl ori de, el uted
with 30% nethanol/nethylene chloride), to obtain the
titlescompedng1(125 ng, 0.27 mml, 54% as a white
anor phous substance. 'H NVR(400MHz, CDCl3) S 2.14
$3H2,9-Dif2néd2opBehys) [ (4 2udddhy(lbHent 1) tHES] A}y 1] -4 -meth
3.62-3.67(2H, m, 3.85(2H, q, J=5.2Hz), 5.95(1H, s),
:&Mﬂ@ﬁial e H, d, J=8.3Hz), 7.54(2H d,

3Hz), 7.83-7.88(1H, m, 7.92(IH s), 8.40(1H, br
§§345§i 11(1H, s). 148 IR(ATR cm1: 3388, 1664, 1594,
1527, 1492, 1145. M5 mz: 461(M +H). Anal.

C rCCaH22F2N2O4S: C, 59.99;H, 4.82;F, 8.25;N
6J08, . S, 6.96. Found: C, 59.94;H, 4.81;F, 8.03;N
5.941:)\6.81. [ 0353] Reference Exanple B: S
(4- chIoro-S-nethyIphenyI) 0-ethyl dithiocarbonate
E%; sxo'~ CI S [0355] 4-Chloro-3-nethylaniline

g, 31.8mmol) was dissolved in nmethanol (20 m)
and 1aNchydeoshl@ric acid (95 m) was added at -5C.

Subsequently, a solution of sodiumnitrite (2.6 g,
2-bromo-5-[(2,5- -difluorophenyl) [ (4~ methylphenyl)thlo]methyl

]—4-methylpyr1d1ne(2.59,6.0mmol)1ntoluene(60ml)wascooled
to -78°C, and in an argon atmosphere, n-butyllithium (1.54 M
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
mixturewascooledagainto—78°C,andthenN}N—dimethylformamide
(720 ul, 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, 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
= 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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38.2 mmol) in water (20 m) was added dropw se

thereto, and the mxture was stirred for 30 m nutes

at the same tenperature. The resulting reaction
solution was added dropwi se to a solution of O ethyl

pot assi um di t hi ocarbonate (7.6 g, 47.7 mol) in water
(100 m) at 65C. The reaction m xture was heated to

90C, stirred for 30 mnutes, and then cooled to room
tenperature. Water was added thereto, and the m xture
was extracted twice with ethyl acetate. The conbi ned

OF 0@ G2 WS, ¥BG1ashed 29qatent)i akly1 (3.t B) Wat.es(2x, =),
times), saturated aqueous sodlurnhydrogencarbonate

. angs satan @iedmbr i neys (b, ed, oy, @y d7 o2s{ Bodidung=8 . 1Hz) ,
sulfate, and filtered, and then the filtrate was
TobEeht4Btidd mder - 7edlBeds) presiid, The FesbF{ithg s)

resi due was subjected to flash silica gel colum
#3bfat ogr aphy. The fraction obtained froman 149

elutigﬁﬁgtqheégne: ethyl acetate = 99: 1 was

conce reduced pressure to obtain the

Eifle §-Fﬁmlv!{&£’: e%yg) [1o- xﬁefﬂi@ipher@q@)sudgﬁ ofyPRh€chyl] -4-
00VHz, CDCI3) S

&eﬁﬂfﬁb&ridinbzb bﬁszxﬁlﬁé(§¢ids) 4.61(2H, q,
J=7.1Hz), 7.25-7.40(3H, nm). [0356] Exanple 64:
203488lono- 5-[ [ (4- chl or o- 3- et hyl phenyl )t hi o] (2, 5-di fl uo

rgphen yl)methyl 1-4-nethylpyridine [0357] ~Br FO1
[ 3% 0o a solution of S-(4-chloro-3-nethyl phenyl)
e

[0349]

5-f(2,5-Difluorophenyl) [ (4-methyiphenyl)thiolmethyl] -
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, CDCl;) &: 2.23{3H, s), 2.43(3H, s}, 5.97(1H, 8),
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), 7.88{1H, s), 9.17(1H, s}.
MS m/z: 418 {(M"+H).
[6350]

Example 63:
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di t hi ocarbonate (3.9 g, 15.8 mmmol ) in ethanol (50 m)
and tetrahydrofuran (20 ml), 1 N aqueous sodi um
hydroxi de (48 m)- was added, and the resulting
m xture was stirred for 3 hours at 60C. The reaction
m xture was cooled to roomtenperature, -water was
added thereto, and the m xture was washedw t hnret hyl ene
chl oride. The aqueous | ayer was acidified with 5 N
hydrochloric acid, and then was extracted with
nmet hyl ene chloride. The organic |ayer was dried over
a0hyslrous: SQAiAdPhSHk A AT €4 andk nfig 9 sudP8ny RRediE ] -N-
oncenirtat ed under reduce pressure. The
[ eskydidigydiesildue -apdhylpyridine-2-carboxamide
2-brono-5-[chloro(2,5-difluorophenyl)nethyl]-4-nmethylp
ye3di! ne (4.5 g, 13.8 mmol) obtained in Reference
anpl e vere 150 di ssol ved in N, N-di et hyl f or mam de
Eggggf?jﬁﬁ\d pot assi um carbonate (2.4 g, 18mmol) was
ereto, followed by stirring overnight at room
tgﬁﬁggz\ure. Water was added to the reaction nixture,
-and t m xture was extracted twice with ethyl
acetate. The conbined organic |ayer was washed with
$&t¥fhted brine, subsequently dried over anhydrous

Y DI HR At g e

conce ressure resul ting
ngn @11%tb éaﬁﬂad}%ﬂlﬁplaaﬂdoﬂzfafs hgxanes amgbl) ,
acetate, and was filtered to obtain the title

zomﬂmmtha(rfbm (g5 15 ompd ,mftl9), as a pale br ovvn

solid. "H NWR (400MHz, CDC13) 6: 2.29 (3H, S%

(.3@;1133 3-8 mn@rpylgylnopn@ml)pag@(oﬂqlmﬁjie y@]g?cgm.orlde
454, 45

élﬁ (“E—f(f]ﬁﬁ 5‘“@1l)ret3h g’%‘Q’PﬁE‘ﬁng%i-’*%E‘%. (fs uo? ophany 31) ’

an@xiethylamlne(209u1,1.5mm01)weredlssolvedlnnmthylene
chloride (35 ml), and the resulting solution was stirred
overnight at room temperature. Water was added to the react lon
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 resulting residue
was purified by preparative thin-layer chromatography
(developedwith6%n@thanol/methylenechldride,elutedﬁithBO%
methanol/methylene chloride), to obtain the title compound (125

mg, 0.27 mmol, 54%) as a white amorphous substance.

1H-NMR (400MHz, CDC1l,y) &: 2.14(3H, 8), 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, a),
6.92A—7.07(2H, m), 7.24(2H, d, J=8.3Hz}, 7.54 (24, 4, J=8.3Hz},

7.83-7.88(1H, m), 7.92(1H, s), 8.40(1H, br s), 9.11(1H, 8) .
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1] - 4- net hyl pyri di ne- 2- car bal dehyde [03601 F ~ i CiO
-N F Sct [0361] A solution of
2- brono-5-[[ (4-chl oro- 3- et hyl phenyl )t hi o] (2, 5-di fl uor
ophen yl)nethyl]-4-nethylpyridine (2.0 g, 4.4 mvol)
in toluene (50 mM) was cooled to -78C, and in an
argon at nosphere, n-butyllithium (1.54 M hexane
solution, 3.4 m, 5 3 mMmvl) was 151 added thereto.
After stirring for 10 m nutes at the sane
tenperature, the m xture was allowed to warmto -40C,
&t {A1edm For 338s i /ades,158ad dGal7edlagai nli4s - 78C, and
then N, N-dinethylfornmanmde (409 |, 5.3 nmmol) was
MYdwE: AGLEM +Birring for 30 minutes at the sanme
tenperature, water was adde n h ur.e
z@a@tlraemdmf@esmﬂz%a%ﬁ 80508 il P Eb Bl HaR. 608,
r r S t turate [ .
%’ugbl‘sgggqe;fren#% dzré?edgvg?f{]e%ga BELr %ﬁs%sgglﬁmb%u%a% e, ¢ a8nld
faddHred, and then the flltrate was concentrated
under reduced pressure. The resulting residue was
subj edegdrbact Eashpse Bi: €& (gelchi ok uah-metindmpitesgiaghethyl
The fraction obtained froman elution with hexane:
@ttvilocegdonpse= 95: 5 was concentrated under reduced
E%gfsure to obtain the title conmpound (700 ng, 1.7

4099 as a colorless oily substance.
(4OON+E CDC13 )8: 2.29 (3H, s) , 2.43 (3H, s) ,

8 (1H s) ,
E:@

[0355]

4—Cﬁlor0u3~methylaniline(4.59,31.8mmol)wasdis$olved
in methanol (20 ml), and 1 N hydrochloric acid (95 ml) was added
at -5°C. Subsequently, a solution of sodium nitrite (2.6 ¢,
38.2 mmol) in.weter (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 0O-ethyl potassium dithiocarbonate (7.6 g, 47.7 mmol) inwater
{100ml) at 65°C. The reactionmixture was heated to 90°C, stirred
for 30 minutes, and then cooled to room temperature. Water was
added thereto, and the mixture was extracted twice with ethyl
acetate. The combined organic layer was washed sequentially
withwater(Ztimes),saturatedaquedussodiumhydrogencarbonate
and saturated brine, dried over anhydrous sodium sulfate, and
filtered, and then the filtrate was concentrated under reduced
pressure. The resulting residue was eubjected.to flash silica

gel column chromatography. The fraction obtained from an
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6.99-7.05(3H, m), 7.19-7.21(2H, m), 7.38-7.41(1H m,

7.75(1H, -s), 8.79(1H, s), 10.02(1H, s). M5 nl z:

404(M +H). [0362] Exanpl e 66:

5-[[ (4-Chl oro- 3-net hyl phenyl ) sul fonyl ] (2, 5-di fl uorophe

nyl)m ethyl]-4-nethyl pyridine-2-carboxylic acid

[0363] ax C [0364] 152 --------------

5-[[ (4- Chl or o- 3- net hyl phenyl )t hi 0) (2, 5-di fl uor ophenyl

) met hyl ] - 4- met hyl pyri di ne- 2- car bal dehyde (700 ng, 1.7

mmol) was dissolved in formc acid (15 m) , and 31s

SAUSQSy { Wi 0881 - eeaﬁx laéeté&e £ 991 was caddettatt8funder

After stirring for 2 hours roomtenperature, water
yesuddtetedmraheo cegetinathert thR epmpandd t{i3e 9sol 8. 8 Mol ,

preci pitated was col l-ected by filtration. The solid

Sis) W@slﬁie@aéafbr@wlérﬁﬂyyvﬁlﬂﬁb\ﬁéﬁér and was dried

I A SR SR P il te §o1t %Z'ﬁlﬁfﬁ%ﬁgﬁd
4160103%?) CDglg) 1%1427 2§714(0(§ 2H 'T) . 38 (3

#lg17. 44(2H, m), 7.56-7.57(1H, m), 7 73-7.77(1H m,
L03(1H, s), 9.22(1H, s). M5 mz: 452(M +H). [0365]
Exanplexabple 64:

5-1[ (4- Chl or o- 3- net hyl phenyl ) sul f on if
2nﬂnémo 5-[[{4= chloroySF%etﬁ;ikhenyl)X ;é 2, Idif%ﬂéﬂg;%en

v1l)methyll -4-methylpyridine

[0357]

BT
N

F §

Ci

[0358]
To a solution 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 aqueous sodium hydroxide (48 ml}
was added, and the resulting mixture was stirred for 3 hours
at 60°C. The reaction mixture was cooled to room temperature,
water was added thereto, and themixture was washedwithmethylene
chloride. Theaqueous1ayerwasacidifiedwithSIthdrochlbric
acid, and then was extracted with methylene chloxide. The
organic layer was dried over anhydrous sodium sulfate and
filtered, and then the filtrate was concentrated under reduced
pregsure. 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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et hyl ] - N- (2- hydr oxyet hyl ) - 4- met hyl pyri di ne- 2- car boxam
de [0366] I/ \Il HH F\1 [0367]

5-[[ (4- Chl or o- 3- net hyl phenyl ) sul fonyl ] (2, 5-di fl uor oph
enyl ) met hyl ] - 4- met hyl pyri di ne- 2- carboxylic acid (300
ng, 0.66 mmol), 2-am noethanol (60 I, 0.99 mmol),

1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (191 ng, 0.99 nmol),

1- hydroxybenzotrlazole (89 ng, 0.66 mmol ), 153
------------ ---- --- - --- and

ﬁismhvyédamme&( walltnletmyDBmmmdaer @odimds el wed patassium
.met hyl ene chl oride 60 mL) , and the resulti

A xeenatandsd- £9i LBEm éﬁaiﬁagiﬂeda’%hei*%ﬁft %dg?lfestlrrmg

Vat dded to th t ¢
st al 5 bomaaiise Wk et BR iR mection

1:“.] t&?@béﬂﬁgh%rngl% d &’éxg\@éct%d @918&%1@1&!9&&!10&%1;51&

|un1 sul fate and filtere and then the filtrate

, “ﬂﬁé EORCIHES nidNUgYeF OFHIE Bfh SHRB SR sEBBrated brine,
resulting residue was purified by preparative

b we dnsarerl yehir Ded tograpiy (rdenses opban wuf lageeand filtered,
met hanol / met hyl ene chloride, eluted with 300
w@ frdesof 1 HEtahA was cacm%ntaé;edtlal% spAuehe nepFare. The

T phAbts S0 83 RA R A0OME SERETAC) . Prage nd

iégr’ﬂr]g é:ﬁtg%&é?%ﬁﬁl ; %1§%e.2ce§9£é"!nbtmn t’%ze6§%.?%§6(§c%ﬁl>ound

{4 337 5 ‘b3(52hlmo[[) 65«55£§.H1 @le Ener7s&@(L€ﬂH m,
LTI S) SA0(LH br e).,9- 1a(IH . 5), LR(ATRLcm L.
H215€2320131)4§22 29438, Fdag2- 31 (3K, =), 5.7811H, 's)

6.93-7.33(7H, m}, 8.3%(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

{3360]
F
o CHO
S N
F 8

al
[0361]

A sclution of
2-bromo-5- | [ (4-chloro-3-methylphenyl) thiol (2, 5-diflucrophen
yl)methyl] ~4-methylpyridine (2.0 g, 4.4 mmol) in tolueﬁe {50
ml) wasg 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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Ms nmlz: 495(M +H). Anal. Calcd for

C23H21C1F2N2OA4S0. 25H20: C, 55.31;H, 4.34;d, 7.10;F,
7.61; N, 5.61, S, 6.42.Found:C, 55.29;H, 4.24;d, 7.50;
F, 7.56;N, 5.64;S, 6.51. [0368] Reference Exanple

9: 0-et hyl S-(4-fl uoro-3-nethyl phenyl) dithiocarbonate
[0369] S F [0370] 154 4-Fluoro-3-nethylaniline (5.0
g, 40 mmvol) was dissolved in nmethanol (20 mM) , and 1
N hydrochloric acid (120 m) was added thereto at
-5C. Subsequently, a solution of sodiumnitrite (3.3
§3a&B thtdtd.n MMbter (20niny Wes addethurapwts&heasdme
then the resulting m xture was stirred for 30 m nutes
bempda e thefperarer vas Pid cybdat ¢ e iele t49nC, stirred

ol ution was addeq dropwse to_.a se@l ytion of O ethyl
3% Qe G04r BORLTS 158 42 60° ‘ﬁmﬂf)do-ﬁ%l ter

300008 PoCoulle [ESPULED 15 e S IRRIES, hover

terpena B6£ 30 Wkl oWt adsthe 2RdpbPaL X} WheeW@S s added,
extracted twice with ethyl acetate. The conbi ned

day ethenvad xwashedas sequenttiedl Eyivethiviateshy(l2atehasg, The
sat urat ed aqueous sodi um hydrogencarbonate and |
et PuENde, 18ups affetdshedy MéghoSeEuraRd iods
sadiumsul.fate, and filtered, and.then.the filtrat
S Bt i e b St St SR e ISR, pi i frars.
' subhected £o, ér?épﬁt%' 1163e BGeatlLY :
%ﬁg%ﬁotg%%gﬁyg Tﬁe %r act(Tf on o t&clil ne%e?rgm an e uﬁsisgrfe-
d keBaxangy RdiVueahed @li®jected 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.

1H-NMR (400MHz, CDCl;)8: 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,
g), 8.753(1H, s), 10.02(1H, s).

MS m/z: 404 (M +H).

[0362]

ExXample 66:

5-[[{4-Chloro-3-methylphenvl) sulfonyl] (2,5-diflucrophenyl)m

ethyl] -4-methylpyridine-2-carboxylic acid

{0363]
O,H

o 2
ey

Fa
CI

[0364]
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99: 1 was concentrated under reduced pressure to

obtain the title conmpound (4.0g, 17.4mmol, 43s) as a
yel l ow oily substance. 1H NVR(400MHz, CIK&S)S
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]

Exanpl e 68:

2- Brono-5-[ (2, 5-di fl uorophenyl)[(4-fl uoro- 3- nethylphen
yl)th io]nethyl]-4-nmethylpyridine [0372] 155 --------
------ Fi aBr F S[0373] To a solution of O ethyl

S- (4- f$-ubf (@-8hietrhys phetiy Iphedivithicbd al hRnat @i {Mdrophenyl
17.4 mol) in ethanol (55 m) and tetrahydrofuran (10
g thyl N e dud Py s e torashiaddletadent(Y 00 vigg: dadedmol)

and

L t 3 ho t 60C,
PRACH R IR T SORB S A EAIO g oM enpRPaEgPEs Marogen

3d W, t
NEEGEYEE (UM, A8 AN oL BT G AlE MRS IERIT0 Hours

W thoom NehproahtOr kecael was adieihes tia g%t i 8gtntiGture,
with nethylene chloride. The organic | ayer was dried

anértienmpdidushsodingmigpdlthaed wasl dalliteerted, bunill tthextion.
the filtrate was concentrated under reduced pressure.
j%@soﬂégyppm@@hpégngggc&ﬁgtlyw1thwater and was driedunder

5o RUFER R b S a8 i 01 R SN IR Wbt e n.
ﬁ%@pﬂ%ﬁégwﬂggg gdisgolved in N N-di nethyl forman de (80

pot assi um
T~ NMR(4OOMHZ CDCls) 8: 2.31(3H, s), 2.28(3H, 8), 5:97(1H, s},

£.93-7.09(2HM, m), 7.41-7.44(2H, mwm), 7.56-7.57{(1H, w}),
7.73-7.77(1H, m), 8.03(1H, &), 9.22(1H, s}.

MS m/z: 452 (M"+H).

[0365]

Exémple 67:

-[[(4-Chloro-3-methylphenyl) sulfonyl] {(2,5-difluorophenyl)m

ethyl] -N- (2-hydroxyethyl) -4-methylpyridine-2-carboxamide

[0366]

[0367]

5-[{{4-Chloro-3-methylphenyl)sulfonyl] (2,5-diflucroph
enyl)methyl] -4-methylpyridine-2-carboxylic acid (300 mg, 0.66
mmol), 2-aminoethanol (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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carbonate (2.6 g, 19.2 nmmol) was added thereto,

followed by stirring overnight at roomtenperature.
Water was added to the reaction mxture, and the
resulting m xture was extracted twice wth ethyl
acetate. The conbi ned organic | ayer was washed wth
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 a m xed sol ution of

drpk anke d@nd.setimg| (276Gatlat &, S@mdoheweas digbobved inmgthylene
obtain the title conpound (3.1 g, 7.1 nmmol, 410) as a
Giti Qe de1 B W) i and EherRFRE B HPWME XL ereYaF s§irsedgygpnight

' 8 S.74(1H s 85- 7. 33
& estrffbteethens P b s Banree.
B B T h A T P T Ty S TR, e

TR Mbmblhed- 8B&4w] DYyl eaz- aakbal dedy dhyfdd3ds] sbdium
CHO NFS 01 F [0376] A solution of

@Mwaﬁd[iﬂ&nﬁdﬂl sodophemyind (4itrabe ovss meriepnphened
%ﬁ) i o] met hyl ]-4-net hyl pyridine (2.0_g, 4.6 nmp])
Srof

%ngc% pyessure. The résulting residde was purified by
preparative thin-layer chromatography {(developed with 5%
methanol /methylene chloride, eluted with 30%
methanol/methylene chloride), to obtain the title compound (190
mg, 0.38 mmol, 58%) as a white amorphous substance.

*H-NMR {400MHz, CDC1;)8: 2.22(3H, s), 2.38(3H, s), 2.58-2.59(1H,
m), 3.65-3.66(2H, m), 3.84-3.86({2H, m), 5.95(1H, s},
6.92-7.07{(2H, m), 7.37-7.43(2H, m}, 7.55(1H, s}, 7.74-7.80(1H,
m), 7.97(1H, s), 8.40(1H, br s}, 9.14(1H, 8).
TR(ATR)cm *: 3390, 1664, 1527, 1492, 1147, 1049.
MS m/z: 495 (M"+H).
Anal. Caled for Cy3H,1ClF,N.0,8:0.25H,0: C, 55.31;H, 4.34;Cl1,
7.10;F,7.61;N,5.61,8,6.42.Found: C, 55.29;H,4.24;C1, 7.50;F,
7.56;N, 5.64;8, 6.51.
[0368]

Reference Example ¢: C-ethyl §- (4-fluoro-3-methylphenyl)

dithicocarbonate

[0369]

S
gko”\

[0370]

154



m) was cooled to -78C, and in an argon atnosphere,

n-butyllithium(1l.54 M hexane solution, 3.6 m, 5.5

nmol ) was added thereto. After stirring for 10

mnutes at the sanme tenperature, the m xture was

allowed to wvarmto -40C, stirred for 30 m nutes, and

cool ed again to -78C, and then N, N-di nethyl f or mam de

(424 1, 5.5 mmol) was added. After stirring for 30

m nutes at the same tenperature, water was added

thereto, and the m xture was extracted twice with

et hyl - acttaire-3-Thehgdabi hiote d5gang c 40ayerl wasswakisd. ved

Wi th saturated brine, subsequently dried over

aﬂwﬁwglsb?di Bk sapfiak ¥ bydr@chi pres 861d Ghaf %bwaﬁr?éided
[trate wa oncent r at ed _under ced Bress

.til?a-'?*éo R e B B e o B D

f<g§ "rﬁrﬁbﬂe'm f)gygp 200%%@{3%5@89& axl fgeacah@rthen

fron1an elution wt exane: ethyl acetate =

Bhe zéeymle@nﬁ@ﬁtﬁgé egh sIndakreadeseth o MMieSSWeCat Othe same
obtain the title conpound (1.1 g, 2.8 mol, 63% as a

tehpet &SSO Iyhe@b$aaneéxethNNR@¢@0N&@nviﬁiﬂi@éﬁdrOpwise
2.18(3H, s), 2.39(3H, s), 82(1H, s), 6.85-6.99(3H,
aﬁo@gnomg@n eﬁﬁylm@ﬁ%w Aithppcanoomyyeg (9.8)g, 60

r@%ﬁjp er }100 Oor%H' at & Q°c Nsrﬂg fead 88cgn m1>|2|)cure [W%.%7h7 ated
? EH?Q& OP&? né’({ )rr[l(rﬁ’l felsuoaﬁd?’tlri@ﬂ W&ﬁ@w& $4bfo
nyI m ethy 4- et hyl pyri di ne-2-carboxylic acid
O/ Stat@hd . Fihiter was added, and the mixture was extracted
twice with ethyl acetate. The combined layer was washed
sequentially with water (2 times), saturated aqueous sodium-
hydrogencarbonate and saturated brine, subsequently dried over
anhydrous sodium sulfate, and filtered, and then the filtrate
wasg concentrated under reduced pressure. The resultingresidue
was subijected to flagh gilica gel column chromatography. The
fraction obtained £rom an eluﬁion with hexane: ethyi acetate
= 99: 1 was concentrated under reduced pressure to obtain the
title compound (4.0qg, 17.4mmol, 43%) asayellowoily substance.
1H-NMR (400MHz, CDCl;)8: 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-difluorophenyl) | {4-fluoro-3-methylphenyl) th

iolmethyl] -4 -methylpyridine

[0372]
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[0379]

5-[(2, 5-Di fl uorophenyl ) [ (4-fluoro-3-nethyl phenyl)thio
] met hyl ] - 4- net hyl pyri di ne- 2- car bal dehyde (1.1 g,
2.8mmol) was dissolved in formc acid (20 m), and
31% aqueous hydrogen peroxide (2.8 m) was added
thereto at 0OC. After stirring for 2 hours at room
tenperature, water was added to the reaction
solution, and the solid thus precipitated was

col | ect ed by filtration. The solid was washed
$§§ﬁ£§lently with water, and was dried under reduced
prassure to obtain the title compound (1.0 g, 2.3
, 810) as a white solid. 158 'H NVR(400MHz, CDC13)
.28(3H, s), 2.30(3H, s), 5.96(1H, s),
6.93-7.10(3H, m, 7.48-7.58(2H, m, 7.73-7.77(1H, n),
80@?}&%1 s), 9.23(1H, s). M5 mz: 436(M +H). [0380]
"Exanple 71: 5-

5-Di f |”{fbraoﬁﬁéﬁf£rf|l§>{1( 2t { P URirB3 Srdttng L BRERYT ) RTH TR
gt{‘ﬁf I%c?gtﬁoz h%dr R e hy{%?;;g MRLAYLRY LLELAST 21520 R9% A,
5&&2@1&5&%@! Q@BW' ) b (-dchie@n@- §6&§&rﬁ)ﬂy@%ﬁ¥hé5(ﬂ§ ml)
onyl ] et hyl ] - 4- met hyl pyri di ne- 2- carboxyli ¢ acid (30

Wals aQldet, dAWlkthe isatireoeiddandkr£8FEdy 3 hdhramdt F0°C. The
1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de

hq@tr@g:m wixtiare was cooled to room temperature, water was added,
and then the mixture was washed with methylene chloxide. The
agueous 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—dlif1uorophenyl)methyl] -4-methylpyridi
ne (4.8 g, 14.7 mmol) obtained in Reference Example 2 werxe
diésolved in N,N-dimethylformamide (80 ml), and potassium
clarbonate (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 mixture was extracted twice
with ethyl acetate. The combined oxganic layer was washed with
éaturated brine, subsequently dried over anhydrous sodium
sulfate and filtered, and then the filtrate was concentrated
under reduced pressure. The resulting solid was washed with

amixed solutionof hexane andethyl acetate, andthenwas filtered

to obtain the title compound (3.1 g, 7.1 mmol, 41%)} as a white
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(193 ng, 1.0 nmmol ), 1-hydroxybenzotriazole (93 ng,
0.69 mmol ), and triethylamne (292 in, 2.1 mmol) were
di ssolved in nethylene chloride (60 m) , and the
sol.ution was stirred overnight at room tenperature.
Water was added to the reaction m xture, and the

m xture was extracted twice with nethyl ene chloride.
The conbi ned organic |ayer was dried over anhydrous
sodiumsulfate and filtered, and then the filtrate
was concentrated under reduced pressure. The
so%uditi ng residue was purified by preparative

thin-layer g vel.oped. W.th 5%
R B ety R R T B8k e o 3 L1h-30b8 2531648 o)
geg@aﬂqyjngghx{en@ ghleridg), to obtain the title
compound (190 44 ng, O. 39 mol 581) as a white

A506 phOUS: s ubstoame ex) . 1H NVR( 400MHz,  CDCL3)  8:

2.21(3H, s), 2.27(3H, s), 2.57 (1H, t, J=5.2Hz),

308341. 67( 2H, n), 3.85(2H, q, J=5.2Hz), 5.94(1H, s),
6.92-7.08(3H, , (.44-7.49(1H, m, 7.54-7.57(1H, m,

774@@@.@3_&)_,_796(1H s), 8.40(1H, br s),

g—?ﬁgﬁm—& Ri ﬁﬂzﬂ ,,-f 1?;{;?83:86—,3} ?n%thyiggeﬁyf) tghlo] methy

£pleaior 53hHE0 Stala Bkt 4.42:F, 11.91N
. 4.63;F, 11.66;N,

PoHs1S, 6.59. [0383] Exanple 72: 5- [(2

St Di f1 yorophenyl ) [ (4-f1 uorophenyl ) sul fonyl ] met hyl ] - 4-
Bt RV - N[ 3- (nethylthlo)propyl]pyrldlne 2- car boxam de
[0384] O Fi NH

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 temperature, water was added
thereto, and the mixture was extracted twice with ethyl acétate.
The cowbined 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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F [0385] To a solution of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy

[ 1-4- methyl pyridi ne-2-carboxylic acid (222 ng, 0.527
mol ) obtained in Exanple 12 in nethylene chloride (5
m ), 3-nethylthiopropylamne (66 ng, 0.632 mmol),

1- hydroxybenzotriazole (71 ng, 0.527 mol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl ori de (121 ng, 0.632 mmol) and

4- et hyl nor pholine (69 pl, 0.632 mmvl) 160 were
aHdefbsullté nhesadidie sakuwukgroves b ifined $10ric: daysectumn
roomtenperature, and was concentrated under reduced
phegrs@t@rapme cBe eitacitiicon obggided feem sub Jeéé-’tté@nt with

silica gel colum chromat ography, and the fra
B%’F%‘P%ecﬁtfhry&nﬁﬁﬁt%?%t'r O Wit Wase‘?ci‘ﬁﬂe“&&f Sfeun er reduce'd

I h d 0 trated
PRSP S AL B s 8 o
88, 2 oA J8bin 4§ﬁb§§ax§’céﬂh' te solid. 1|+ NVR( 400MHz,

CDC13) 6: 1.90-2.00(2 m , 2.13(3H, s) , 2.20(3H,

Y- Nmemozqaz GGk, Szra)ls B15553, BEPH3HNS) 5598211, S),

985 6ol o 7 8913 80 Sl o e Mg g e,

sROATR) £ 534210 4678, 1589, 1525, 1494 1295, 1278,
1234, 1143, 850, 825.  MS miz: 509(M +H). [0386]

X afpt € 363 (Md+E{2 5-Di fl uorophenyl)[(4-f

| uor ophenyl ) sul f onyl ] net hyl ] - 4-

b2 HYA - N-[ 3- (et hyl sul finyl) propyl ] pyri di ne-2-car boxam
i de

Example 70:

5-[(2,5-Diflucrophenyl) [ {(4-fluoro-3-methylphenyl)sulfonyllm

ethyl] -4-methylpyridine-2-carboxylic acid

[c378]

A~y COH

fs)
F

[0379]
5-[(2,5-Difluorophenyl} [ (4-flucro-3-methylphenyl) thio

Jmethyll -4-methylpyridine-2-carbaldehyde (1.1g, 2.8 mmol) was

. disgsolved in formic acid (20 ml), and 31% aqueous 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 -

ﬁas dried under reduced pressure to obtain the title compound

(1.0 g, 2.3 mmol, 81%) ag a white solid.
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[0387] 0O Fi NHO O0--5~ F[0388] To a solution of
5-1(2,5-di fluorophenyl)[ (4-fluorophenyl)sul fonyl] nethy
l]-4-
met hyl - N-[ 3- (et hyl t hi o) propyl ] pyri di ne- 2- car boxam de
(149 ng, 0.293 mml) in nethylene chloride (5
m ), 3-chl oroperbenzoic 161 acid (51 ng, 0.293 mol)
was added under ice cooling, and the m xture was
stirred for 30 m nutes. 3-Chl oroperbenzoic acid (20
ng, 0.116 mmol) was added to the reaction solution
UndeR (<0cEHe paiDicng) &nzl.2hesH esbl t3.3¢ (AHxtUr.e5 wWas (1H, s),
stirred for 15 mnutes. 1 N aqueous sodi um h drOX|de
e -dd@d>Ho Whe” r&8ct 1% 2ol T 6n73 - ant’ (e M xfuls (1H
¥@. e§gqﬁﬁteg)mnth met hyl ene chloride. The organic
dyér “was ‘drTed over anhydrous sodium sul fate and
gglﬂy%req3sqﬁd+ﬁpen the filtrate was concentrated under
reduced pressure. The resulting concentration residue
wasogubj ected to silica gel columm chromat ography,
and the fraction obtained froman elution with
nmet haBghmphet iyl ene chloride (= 1: 30) was
concentgated under reduced oressgre 'Ethl

ﬂdy@lqltle conpound (122 mg, 0.232 nnDI 795) as a
|te.pomder : H- NMR(400MHz, CDC13) 8: 2, 10- 2. 20( 2H,
2 7303H, s) 2.58-2.61(3H m, 2.76-2.83(2H m,
joBO-3.71(2H, n), 5.96(1H, s), 6.90-7.09(2H, ),
7H1-7.19(2H m, 7.68-7.74(2H, m,
F

[0382]
5-[(2,5-Difluorophenyl) [ (4-fluoro-3-methylphenyl)sulf
onyl]methyl]l -4-methylpyridine-2-carboxylic acid (300 mg, 0.69
mmol), 2-aminoethanol {60 pl, 1.0 mmol},
1-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
f193 mg, 1.0 mmol), i1-hydroxybenzotriazole (93 mg, 0.69 mmol),
and triethylamine (292 pl, 2.1 mmol) were dissolved inmethylene
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%
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7.75-7.82(1H, m, 7.96(IH s), 8.21-8.29(1H m,
9.15(1H, s). IR(ATRcm1: 3394, 1670, 1590, 1525,
1492, 1319, 1288, 1236, 1149, 1049. np: 170-173C MS
mz: 525(M +H). Anal .cal cd for C24H23F3N204S2: C
54.95;H 4.42;F, 10.87;N, 5.34;S, 12.23. Found: C
54.96;H, 4.34;F, 11.14;N, 5.42;S, 12.20. (0389]
Exanpl e 74: 162

5-[(2,5-Difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
l]-4-

et iyl oMNn{ed hitehbydrswk-fiasy | )toraymdrpyiie diihée 2omapbok diP 0
ide [0390] O NHDb O=S=0 F [0391] To a solution of
By [ (2,2 dimolluoB8pheay| 3 [ -te gorgphens| F3RFEta | net hy

| 1-4-
EUES . . ’ )
R Q0P R B BR3Py PaPn e Srn B ©
$ADPHATY, 306497, ady, @p} ai.8edzip Exaspl a2, BN94 (14, s),
met hyl ene chloride (5 m ), 3-chloroperbenzoic acid

§ 6B 11y,0802893 miwl ) Twés -Ad¥RELH. THR) r eatt3d1Y -3 Wi on™) -

IJ.r for 1 ] es .at .r t epper at ,
s G B OpZFg%Eizﬁo’l Sl P 30E bR ot by g §LH S -
wegadded?! . Theggeacséon Syt navowas28bj rres for 15
mnutes at roomtenperature. 1 N aqueous sodi um
N dr/oci G MMS+Bdded to the reaction solution, and the
m xture was extracted with '

Anal. CalCdforC23H21F3N20482 C,57.73;H,4.42;F, 11.91;N, 5.85,
8, 6.70.Found: C, 57.57;H, 4.63;F, 11.66;N, 5.60;S, 6.59.
f0383]

Example 72:

5—[(2,5—Dif1uorophenyl)[(4-f1uorophenyl)sulfonyl]methyi]-4—

methyl-N- [3- (methylthio)propyll pyridine-2-carboxamide

[0384]
Q
F A g
S

0=550

F

F
[03851

To a solution of
5-1(2, 5-difluoropheny1) [ (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, 0.632 mmol),
l-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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nmet hyl ene chl oride. The organic |ayer was dried over
anhydrous sodiumsulfate and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting concentration residue was subjected to

silica gel colum chromatography, and the fraction

obtai ned froman elution with nethylene chloride:

ethyl acetate (= 3: 2) was concentrated under reduced
pressure. Ethyl acetate-hexane was added to the
resulting concentration residue, and the solid thus
PELET N dert edThyese Lalilecbelubyohi vd ¢ adtidtedt fopll aldys at
the title compound (79 ngy, 0.146 mmol, 740) as a

who ¢eppatderurd f3ndhrNVROAGEMZated under reduced pressure.
CDC13) 5:2.17-2.28(2H, m, 2. 23(3H,s), 2. 93(3H, , s),

Bhe REICERCZAT LA, T8s B wag( SPPI Aftes typeilicg)gel column

ST ety ghid By i oy eoBhindq ARy itk Bl wien
T s Y 4 e -—-2 2 9 as gentrace

‘Li'%@ @f??é‘,{e-ﬂé%ﬁ%%%h%%ﬁ? rrrJS5 1822?6?8300 ﬁ/c;érr?ﬂz:t ted

2ddd Mitiucebngle£alad torokZdi 3 he3dR0bS2onGoubd. B25Hmg,

4.29;F, 10.54:N, 5.18;S, 11.86. Found: C, 53.38;H,
d. 297 Fmcl0. 345N, a8, 40wlSited ZLd. [ 0392] Exanpl e 75:

% Ll il AR L) %o bURBAPRS T ssho | 1 e,
£@; hydeexyn! - ehydigxyars hyk) ekhyl ks42npt byl pyr.iodi(ng; 2=) ,
carbo xam de [0393] 0 on
6.90-7.20(4H, m), 7.66-7.75(2H, m), 7.75~-7.84(1H, m), 7.96 (1H,
g), 8.13-8.20(1H, wm), 9.14(1H, s).

IR(ATR)cﬁ'l; 3421, 1679, 1589, 1525, 1494, 1295, 1278, 1234,
1143, 850, 825.

MS m/z: 509 (M"+H).

[0386)

Example 73:

5-[(2,5-Difluorophenyl) [ {(4-fluorophenyl) sulfonyljmethyl] -4-

methyl-N-[3- (methylsulfinyl)propyllpyridine-2-carboxamide

[0387]

[0388]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl}sulfonyl]lmethyl]} -4-
methyl-N- [3- {methylthio)propyllpyridine-2-carboxamide (149

‘mg, 0.293mmol) inmethylene chloride (5ml), 3-chloroperbenzoic
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FNOH Fi NH O-OF [0394] To a solution of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
' 1-4- methyl pyridi ne-2-carboxylic acid (93 ng, 0.221
mol ) obtained in Exanple 12 in nethylene chloride (3
m ), 2-am no-1, 3-propanedi ol (24 ng, 0.265 mmol),

1- hydroxybenzotriazole (30 ng, 0.221 mol),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de
hydrochl ori de 164 (51 ng, 0.265 mmol) and

4- et hyl nor pholine (29 |, 0.265 nmol) were added, and

A r@UnG| Ng. 20X b B) Woss slddesetnder 152 Beul $ngAatand the
roomtenperature. Ethyl acetate was added to the .
mieanitowasset uttedh, £cand 0t hénwiss ur 8 -Ghtovprdeenzoic acid

sequentially with a saturated solution, of sodi um
BRIMsyefcAkboNERY 76 §Q€a¢a¥%oth%ﬁﬁﬁ§tl¢ﬂes%¥%ﬂft under

| q o
Jr'?‘ SholBS Siedover, nhydhous, sodium sl L 2key 130 nutes.
5 usBSE Ryad &@%&% ta'd'&%d%?ﬁ‘éﬁé‘%%'t%n%%’i‘u@i%n

to silica gel colum chromatography,

a@{tﬂ dihe nfikaatbona ®bdai metted MAFhaReEhylén dMlidride. The
nmet hanol : methyl ene chloride (= 1: 20) was

et dayed wasedr fetluset gnéydyres Fodigm sulfate and
acet at e- hexane was added to the resulting

Corhea at PO PEBSHiu 1 LR HE S BPREFRbed under reduced
LS A 183,60k S By ) L9006 0 A et
ﬁ@b&ﬁl@gg@. colxﬁ'ﬁﬂ\“gﬁ 6&9%% 1%)1& tie 2263Eh o8 obtained
2.46-2.5 , 3.87-4 , 4.10-4.19(1H, m,
ﬁ:c&ﬁéﬂx%ltﬁ:)lon xﬁmtﬂﬂm&tﬂ&ﬁaﬂ methylene chloride (= 1: 30) was
concentrated under reduced pregsure. 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.
YH_NMR(400MHz, CDC1;) &: 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,
s}, 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), 2.15(1H, s).
IR(ATR)com ' : 3394, 1670, 1590, 1525, 1492, 1319, 1288, 1236,
1149, 1049.
mp: 170-173°C
MS m/z: 525{M" +H) .
2nal.caled for CosH,sFsN.0,8:: C, 54.95;H, 4.42;F, 10.87;:N,
5.34;5, 12.23.

Found: C, 54.%6;H, 4.34;F, 11.14;N, 5.42;5, 12.20.

[0389]

Example 74:
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m, 7.11-7.19(2H, m), 7.67-7.74(2H, n), 7.75-7.82(1H

m, 7.96(1H, s), 8.63(1H, br d, J=7.6Hz), 9.17(1H

s). IR(ATRjcm 1: 3421, 3278, 1639, 1590, 1536, 1494,

1319, 1292, 1234, 1143, 1076, 1041. np: 150-152C M5

mz: 495(M +H). Anal.calcd for C23H21F3N2O6S: C

55.87;H, 4.28;F, 11.53;N, 5.67;S, 6.48. Found: C

55.74;H, 4.13;F, 11.74;N, 5.68;S, 6.63. [03951

Exanple 76: 1- [[5-[(2

5-Di f |l uorophenyl ) [ (4-fl uorophenyl)sul fonyl] nethyl

465(d -Aorethyk-pyhédy ny Read 1carroenyhlpi pel eyl 14wy l] -4 -

[0396] " NCL ~ NOH O-0 [0397] To a solution of

e {12, -B-disf-{ue t bphewl/f oy 4-tidoper ¢ phre g i hs1R fannd ot He

ﬁ&%f met hyl pyri di ne-2-carboxylic acid (94 ng, 0.223
9 obtained in Exanple 12 in nethylene chloride (3

ydroxypi peridine (27 ng, 0.268mmol),
nybehzotrlazole (30ngy, 0.223mmol),

1- &1yl - 3- ( 3- di et hyl ami nopr opyl ) car bodi i m de

hy chloride (51 ng, 0.268 mmvl) and

4- et hyl norpholine (29 |, 0.268 nmol) were added, and

Ehe resulting mxture was stirred for 18 hours at

tenperature. Ethyl acetate was added to the

react&%n ggigé%éﬁ :?nd the m xture was washed
2 Yy W

sequentl a an aqueous
5-[{2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-

methyl-N-[3- (methylthio}propyl]lpyridine-2-carboxamide (100
mg, 0.197 mmol) obtained in Example 72 in methylene chloride
(5 ml), 3-chloroperbenzolic acid (68 mg, 0.393 mmol)} was added.
The reaction solution was stirred for 15 minutes at room
temperature, andthen3-chloroperbenzoicacid (30mg, 0.174 mmol)
was added. - The reaction solution was stirred for 15 minutes
at room temperature. 1 N agueous 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 regidue 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 solid thusprecipitated
was collected by filtration, to obtain the title compound (79

mg, 0.146 mmol, 74%) as a white powder.

163



sodi um hydr ogencar bonate 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 concentration
resi due was subjected to silica gel colum

chromat ography, and the fraction obtained from an
elution wth nethanol: methylene chloride (= 1: 30)
was concentrated wunder reduced pressure. Ethyl

9cetate-hexane was added to the resultin% |
cW&MMH@n GREiadde 2 - éﬁdztﬁ&<%1‘é4 nd- 2ha3 (BHesi pid-284at

ect fil rat o} in the tdt
o‘npo 37gd7 (%I mi 56@%@5 A\ghi tge EJse(m&ér
"!‘bd\"‘vR(o‘bO@MﬂZm ,CE)Ci@)‘,B.zol@ﬁQ ) 72(8H-7m2 (318, m), 7.95(1H,

1.90- 2. 09( 2H, m), 166 2.25(3H,"s), 3.30-3.50(2H m,
2) 8B ALOB(-28,( 1) , m4, 12.¥5 081.11) . n), 5.95(1H, s),

B B GRST, 00 LR I ol 11200, s

iﬂlﬂa)lql@ 11,3463, 1606, 1589, 1492, 1444, 1326, 1282,
1238, ~ 1147, 1081, 1027. np: 171-173C MS m z:
r@®5(31\a2+|-3|)85°$\nal cal cd for C25H23F3N204S: C, 59.52; H,
4.59:F, 11.30;N, 5.55:5, 6.36. Found: C, 59.43;H,
¥e ay'ae SA1 #5555 6.53. [0398] Exanple 77:

: F, 10.54;N,
;&3‘%[ %%%?oéﬁénc Heca Fe a0t Shhery 1y sul f ohyl i et byl
a-¥B et iyl B2yri di n- 2-yl ] car bonyl ] norpholine [0399] O

F N
Found: C, 53.38;H, 4.24;F, 10.54;N, 5.19;5, 1z2.01.

fo392]

Example 75:

-[{2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -N-

[2-hydroxy-1- (hydroxymethyl)ethyl] -4-methylpyridine-2-carbo

xamide

N
N M

5

F
[0394]

Tc a soluticn of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl] -4-
methylpyridine-2-carboxylic acid (93 mg, 0.221 mmol) obtained
in Example 12 in methylene chleride (3 ml),
2-amino-1, 3-propanediol (24 mg, 0.265 mmol),
1—hydroxybenzotriazole (30 mg, 0.221 mmol),

1-ethyl-3- (3-dimethylamincpropyl} carbodiimide hydrochloride
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O=5= [0400] To a solution of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
[1-4- methyl pyridi ne-2-carboxylic acid (119 ng, 0.282
mol ) obtained in Exanple 12 in nethylene chloride (3
m ), norpholine (30pl, 0.339 mmol),

1- hydroxybenzotri azole (38 ng, 0.282 mol),

1- et hyl - 3- (3-di net hyl am nopr opyl ).car bodi i m de

hydrochl oride (65 ng, 0.339 nmol) and

4- et hyl nor pholine (37pl, 0.339 mmol) were added. The
(ERGig, 00. 364 whicdN aves 4sthethebndaphdl idey$2atul,r 0o 5 mmol)
"tenperature, and was concentrated under reduced

pees sdded, 167 The r%@m&mggme@mﬂéww PERCFRS |feﬁe17/v§§urs
subjected to silica

col um chroma é ph
£ h eI EETB AT BYES negt%%rﬁ%aéaeuiﬂﬁan Jt fo58s ot éft@ﬁ;‘ﬂtmn
h d
BSELELSLN G SRR AL S Gl ERf i »

£ LS dd 0 SOQQEESHtcS@ts'o@Euﬁleﬁ% ¢ erﬁ:"éﬂrﬁdﬂﬁt&oéﬂl@ datiSated
y fi

precipitated was | ect ed Itration, to obtain
bhind | t reccagpatind af04 wag,dr iedrs2 matlyd68%¥scas um sulfate
whi te powder.

Al rﬂwﬁzm@@mar@b@bg) Bi e Mas) cane T geds gy sedyced -

1H, , 6.89-7. 7.10-
lgljessusf-‘)evo Fheor ey (tr?')“g &%ﬁﬁlﬂfﬂ%ﬁm (rﬁ(SA?"}c%%i “%éf&ted

590y 14495, $300nn 13200 12800012200 oA radddbn oHiInea

%@ﬁ@ﬂ\@ﬁ%’% wGon 5B CAZnbl ; dedByFentlelbiNde B 11 5) was
6.54. Found: C,. 58.81;H 4.25;F, 11.94; N, 5.78;S,

dorldentrated under reduced pressure. Ethyl acetate-hexane was
added to the resulting concentration residue, and the solid thus
precipitated was collected by filtration, tc obtain the title
compound (81 mg, 0.164 mmol, 74%) as a white powder.

1H-NMR (400MHz, CDCLl;)8: 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), €.90-7.09(2H,
my, 7.11-7.19{(2H, m), 7.67-7.74(2H, m), 7.75-7.82(1H, m),
7.96{(1H, s8), 8.63(1H, br d, J=7.6Hz}), 9.17(1H, g).
IR(ATR)cm'I: 3421, 3278, 1639, 1590, 1536, 1494, 1318, 1292,
1234, 1143, 1076, 1041.

mp: 150-152°C

MS m/z: 495(M +H) .

2nal.calecd for Co,sH,#3N.0:8: C, 55.87;H, 4.28;F, 11.53;N,
5.87;5, 6.48.

Found: C, 55.74;d, 4.13;F, 11.74;N, 5.68;8, 6.63.

[0395]

Example 76:

1-[[5-[(2,5-Difluorophenyl) [ {4-fluocrophenyl}sulfonyl]methyl
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[0401] Exanple 78: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl) sul fonyl]nmethyl]-N
nmet hoxy- 4- met hyl pyri di ne- 2- car boxam de [0402] ~ \ F I
NA\ F [0403] To a solution of
5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
I]-4- 168 nethyl pyridi ne-2-carboxylic acid (96 ng,
0.228 mmol ) obtained in Exanple 12 in methyl ene
chloride (3 m), O nethyl hydroxyam ne hydrochl ori de
(23 ng, 0.273 nmmol ), 1-hydroxybenzotriazole (31 ny,
0- 228 thpllpyridin-2-vy1] carbonyl] piperidin-4-ol
1-ethyl-3-(3-di net hyl am nopropyl ) carbodi i m de
h9aP@kchl ori de (52 ng, 0.273 mmol) and

4- e mor pholine (59 1, 0.546 mmol) were added. The
@ L dn ution was stirred for 5 days at room
teﬁggxature, and was concentrated under reduced

preg§3jure. The resulting concentration residue was
subjjected to silica gel colum chromatography, and
the fraction obtained froman elution wth 651 ethyl
dcxrat e/ hexane was concentrated under reduced
pressure to obtain a white solid. The resulting solid
was washéd SoRPERCRt Pyl acet at e- hexane, and then was

T i
r&&%ﬁq Mz o O3 871 22 2263H( 98 hg, 3 PHBfnoE) obtained
B 94 TH, g‘) §.90-7. T0(2H, m, 7.11.7. 20(2H, n%

ih 6RafpB8(13H n ARth/L &% tHiorsfe (3. dl)(, 18- hdroxdhidllidine
(b2r7 1?12:;, 0.268mmol), 1-hydroxybenzotriazole (30 mg, 0.223 mmol},
1-ethyl-3-(3 -dimethylaminopropyl)carbodiimide hydrochloride
(51 mg, 0.268 mmol) and 4-methylmorpholine (2% pl, 0.268 mmol)
were added, and the resulting mixture was stirred for 18 houxs
at room temperature. Ethyl acetate was added to the reaction
solution, and the mixture was washed sequentiallywithanaqueous
sodium hydrogencarbonate and saturated brine. The organic
layer was dried over anhydrous soaium gulfate 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. Ethyl acetate-hexane was added to the
resultingconcentrationresidue, andthe solidthusprecipitated

was collected by filtration, to obtain the title compound (76

mg, 0.151 mmol, 68%) as a white powder.

1E-NMR (400MHz, CDCl3;)&: 1.60-1.72(2H, m), 1.90-2.09(2H, m},
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| RCATR)cm 1: 3343, 1689, 1587, 1475, 1295, 1238, 1207,
1172, 1141, 1112, 1079. np: 231-234C Vs nil z:

451(M +H). Anal .calcd for C21H17F3N204S: C, 56.00;H, -
3.80;F, 12.65;N, 6.22;S, 7.12. Found: C, 56.00;H
3.80;F, 12.85; N, 6.32;5, 7.23. [0404] Exanple 79: 169
5-1(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl]nmethyl]-N
nmet hoxy- N, 4- di net hyl pyri di ne- 2- car boxam de [0405] F ~

| DD~ F D~-D [0406] To a solution of
5=¥§Z¥5—a)fBu6ﬁoéhéﬂyB¥[@ﬂvf3u5%épﬁ§ﬁ9H)“U: 4.12-4.28(1H,

sul f ony t hyl -4- thyI i ne- ar boxy. d
£bo ng: 20 3bs ol ) DECAngd (n Rhmpl & 051 rf®
Heww eibe(z@{mﬁf'dﬁz;(s'»’u@)s)'\'? @odwebhyhhmroyy@mm s) .
hydr ochl ori de (28 ng, O. nmol ) ,
mhym)mnyﬁenzesmazm@ (3329@149)2231&4’ﬂm|1)326 1282, 1238,
1-et hyl - 3- (3-di_net hyl am nopr opyl ) car bodi i m de
kit ocdfi®dri d827¢54 ny, 0.382 mol) and
é nepﬂyhﬁgs?hollne (611, 0.564 mmol) were added. The
reaction solution was stirred for 5 days at room
memoes atswseM alll. was concentrat ed under reduced

The resulting concentration_ residue was

ressure.
‘&’ﬁ‘?}é%t%ﬂi tf®¥si%eisEaz §el2 Ocdl urm Ehr hi ogt aphiy and 307N
gfggfgﬁQihgn obt ai ned froman el ution

Found: C, 59.43;H, 4.68;F, 11.41;N, 5.55;5, 6.53.
[0398]

Example 77:

4-[[5-[{2,5-Difluorophenyl) [ (4~-fluorophenyl) sulfonyl]lmethyl

] -4-methylpyridin-2-v1l] carbonyl]lmorpholine

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), 1l-hydroxybenzotriazole (38 my, 0.282 mmol),
1—ethy1—3—(3~dimethy1aminopropyl)carbodiimide hydrochloride
(65 mg, 0.339 mmol) and 4-methylmorpholine (37upl, 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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wi t hhexane: ethyl acetate (=1: 1) 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 conpound (73 ng, 0.157 mmol, 67%

as a white powder. 1H NVR(400MHz, CDCl13)S:. 2.21(3H,

s), 3.42(3H, br s), 3.81(3H, s), 5.95(1H, 5s),

6.90-7.09(2H, m, 7.10-7.19(2H, n), 7.48-7.59(1H, m,

7.68-7.81(3H, m, 9.20(1H, s). 170 - - ----------

ThE AERLC ML Ay cHmdknt15290on H48AJua4dls, IR tetPBH 511282 gel

1147, 1083, 987, 904. np: 156-158C M5 m z: 465( Mt+H).

¢mhmmtahc@matmgﬂﬂﬂﬁmgﬂgkgmaSraGt1@6OBQaFFleIQNEn81Ut10n
27; N, 6.03;S, 6.9 Found: C, 56.96; H,

Jztffsséﬁ\f S hyd; acetatyy hexppgoyps a%ﬁﬁﬁnet tgiyed undér reduce
Iy I I

Rebgd el SPLORIERC L b BEARINY, ok ekl ag

@%ﬁﬂ@né%ﬁé%bn,E%@QQLeDLQEQ et 1sP0il Nhﬁsapﬁecfb{égggﬂ was

- To a solution of
Eolléyimdivh] 801 opheivd,) Ebdebtaior apkenit )s wohpophfintahywg,
[]-4-

0.192 wmol, 68%) as a white powder.
1H—NMR{400MHZ,CD013)5;2.25(3H,s),3.68—3.86(8H,m),5.95(1ﬂ{
5), 6.89-7.08{(2H, m), 7.10-7.20(2H, mw), 7.53{(1H, =),
7.70-7.80(3H, m), 9.17(1H, s). '

IR(ATR)em™ : 1629, 1590, 1492, 1461, 1324, 1280, 1226, 1147,
1114, 1083.

mp: 165-167°C

MS m/z: 491 (M*+H).

Anal.caled for Cp.H,1F3N;048: €, 58.77;H, 4.32;F, 11.62;N,
5.71;8, 6.54.

Found: C, 58.81;H, 4.25;F, 11.94;N, 5.78;8, 6.71.

[0401]

Example 78:

- [(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -N-

methoxy-4-methylpyridine-2-carboxamide

[a402]

[0403]
To a solution of

5-[{2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4~
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met hyl pyri di ne- 2-carboxylic acid (106 ng, 0.252 mol)
obtained in Exanple 12 innethylene chloride (3 m) ,
(3-al anine ethyl ester hydrochloride (46 ng, 0.302
mol ), 1-hydroxybenzotriazole (34 nyg, 0.252 mmol),

1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de
hydrochloride (58 ng, 0.302 mmol) and

4- et hyl nor pholine (66 |, 0.604 nmol) were added. The
reaction solution was stirred for 15 hours at room
tenperature, and was concentrated under reduced
PEEBELYY-1 d1He 2F eaubdkyi € @BEaNT IR MgoNno 12X duel wadtained
subjected to silica gel 171 colum chromat ography,
am8xenplé i3 dm et ntiegerndd duide Gmkl uPHBathi itewyReine
et hyl acet,ate&%?t ; % was concentrated under reduced
%Y‘%‘”é%‘iﬂ 3 1 e’ PRP) e MBI Y ESBRET LA (3

%gp%ﬁmgz an anor phous substance ' H NVR(400MHz,

1%) (3H, t, J=7.1Hz), 2.20(3H, s), 2.64(2H

- - - 1)4a2864Hi mfde dr%'?.'%)lorn.de
3 %%Y%H%Hé)b dgméghgl%%%&rd% a%% SH T, 5

Hmg(. ¥4 2Hmmb) ) ,and Zﬁmgtﬁﬁi(tﬂdipmanJ(QEMH 05346 o)
8.40-8.50(1H, m), 9.14(1H, s). IR(ATRcm 1: 3396,
WeRy adpedl, WEBFearson $AURtidBIGS FX92red1Pe6 5 HEgH, at
1147, 1081. M5 m z: 520(M). 9%0410# %
R 5EFPOrBL W1 BB IRTRPPI R FUSTh B‘E:‘ﬁ’é%‘i)lgﬁ PFRFERTe -

3{%41i¥fu1411’f'g thﬂggli&yérléj%ﬂq £85Y&\S %goél}gjle'ckeé'i% api g gel

column chromatography, and the fraction obtained fromanelution

with 65% ethyl acetate/hexane was concentrated under reduced
pressure toobtainawhite solid. The resultingsolidwas washed
with ethyl acetate-hexane, and thenwas collectedby £iltration,
to obtain the title compound (66 mg, 0.147 mmol, 64%) as a white

powder.

'H-NMR (400MHz, CDC1;)8: 2.22(3H, 8), 3.91(3KE, 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.calcd for C,1H;;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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To a solution of
N-[[5-[(2,5-difl uorophenyl)[ (4-fluorophenyl)sul fonyl]m
ethyl ]-4-methyl pyridin-2-yl]carbonyl]-(3-al ani ne

ethyl ester (120 ng, 0.231 mmol) in tetrahydrofuran

(5 M) and water (3 m) , lithium hydroxide

monohydrate (12 ng, 0.277 mmol) was added t hereto,

and the m xture was stirred for 2.5 hours at room
tenperature. |IN hydrochloric acid (0.3m) and water
were added to the reaction 172 solution, and the

w1 K{2rs DAFI uexbphchel) WM 44T Ineidopheng] ik Df drdel ] meFibyl ] -N-
organi.c layer was dried over anhydrous sodiumsulfate
merichoxfy %, dr-@dme bingdl pyteiditee Aidemparami@d® concent r at ed
under. reduced pressure. Ethyl acetate-hexane was

to the resulting concentration residue, and the

sel us precipitated was collected by filtration,

it Bi'n the title compound (102 ng, 0.207 mmo

900)"as a white powder. 1H NVR(400MHz, CDC13) S:

2. 3H, s), 2.74(2H, t, J=6.3Hz), 3.78(2H, q,

J= GFSFE) 5.95(1H, s), 6.90-7.09(2H, m, 7.14(2H, t,
§4065J 7.65-7.75(2H, m), 7.76-7.82(1H m, 7.96(1H,
440615 47(1H, br t, J=6.3Hz), 9.17(1H, s). |IR(ATR) cm

1. 306g, zgggut;;4qu1654, 1589, 1531, 1490, 1326,

1230, 1182, 1145, 1085. np: 223-226C M5 ni z:
OB(27 5kl £ 1 Apabpkater) [ - FQ2HEPR3NZDES11 £n B n@Shig1 ] -4 -
3.89;F, 11.57;N, 5.69;S, 6.51. Found: C, 56.00; H,
r@atgwl@yrmlse A o&I8PS,i6as0d (I0HE3]0 E%:npmlepbtamed
Tert-b

¥rp E{ﬁaf@lﬁ( 32519 PSS MPEEEST ((oPbbhédhy! ) sul f onyl

6—%%thylhydroxyamlne hydrochloride (28 mg, 0.282 wmmol),

l-hydroxybenzotriazole (32 mg, 0.235 mmol),
i-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
{54 mg, 0.382 mmol) and 4-methylmorpholine (61 pl, 0.564 mmol)
were added. The feaction solution was stirred for 5 days at
room temperature, and was concentrated under reduced pressure.
The resulﬁing concentration residue was subjected to silica gel
column chromatography, and the fraction obtained from anelution
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 powdex.
1H-NMR (400MHz, CDCl,)8: 2.21(3H, s), 3.42(3H, br s), 3.81(3H,
g}, 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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yl]-4-met hyl pyridin-2-yl]carbonyl] am no]
ethyl]carbamate [04141 N~/ NxO~/ N A 0O 0~0 F [0415]
To a solution of 173
5-[(2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]nethy
[ 1-4- methyl pyridi ne-2-carboxylic acid (374 ng, 0.888
mmol ) obtained in Exanple 12 in nethylene chloride
(10 M), tert-butyl (2-am noethyl)carbamate (170 I,
1.07 mmol ), 1-hydroxybenzotriazole (120 ng, 0.888
nmol ), 1-ethyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
B (AN i: ded3 1 206 My, 12207 Hiwdi) lard., 1286, 1232, 1147,
4- et rpholine (116 |, 1.07 nmol) were added, and
%%g?hg%*ﬂ?gggas stirred for 19 hours at room
thenpeiatigge: Ethyl acetate was added to the reaction
solution, and the m xture was washed sequentially

Wi try watebdMedH hqueous sodi um hydr ogencar bonat e and

Sl Whns TS oLgBILe ol eroar Ol efygve .,

Eidirate was concentrated under reduced pressure. The
resul ting concentration residue was subjected to
Boundca (gelbé . 86k Binm chk onatldgreadp Ny, 6and: $he’ f¥acti on
obtained froman elution w thhexane : ethyl acetate
[&£071: 1) was concentrated under reduced pressure, to
obtain the_title conpound (491 ng, 0. 871 mmol, 98%
as anZXABPPReYY: subst ance. 1H NVR(400MHZ, CDC13) 8:
» 5S ks S 4- z

) ) (4 i ﬁ%ué%oﬁ%élg%% )?_{'1"11 fscgl?yl] methyl

] -4-methylpyridin-2-yl]carbonyl] -f-alanine ethyl ester

fo408}

[0409]
To-a solution of

5-[(2,5-difluorophenyl} [ (4~-fluorophenyl) sulfonyllmethyl]}-4-
methylpyridine-2-carboxylic acid {106 mg, 0.252 mmol) obtained
in Example 12 inmethylene chloride (3ml), Pp-alanine ethyl ester
hydrochloride (46 mg, 0.302 mmol), l-hydroxybenzotriazole (34
mg, 0.252 mmol),

l-ethyl-3-(2-dimethylaminopropyl) carbodiimide hydrochloride
(58 mg, 0.302 mmol) and 4-methylmorpholine (66 pl, 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 tosilicagel

171



6.90-7.09(2H, n), 7.14(2H, t, J=8.4Hz), 7.67-7.82(3H

m, 7.95(1H, s), 8.25-8.35(1H, m, 9.15(1H, s).

| RCATR)cm 1: 3334, 1700, 1670, 1589, 1521, 1492, 1365,
1328, 1236, 1145, 1081. Ms mz: 564(M +H). [0416]
Exanpl e 83: 174

. N-[2-(acetylam no)ethyl]-5-[(2,5-difluorophenyl)[ (4-fl
uor op :

henyl ) sul fonyl ] met hyl ] - 4- met hyl pyri di ne- 2- car boxam de
[0417] ~Fi ~N Fi NNO 0~0[0418] F To a

solutiri ehrafiat@rtadiyt, \ind the fraction obtained fromanelution
[2-T[[5-[(2, 5-di fl uorophenyl)[ (4-fl uorophenyl)sul fonyl

¥ htgh hexainq - atiwet AGe R 6F A2 2) WSS SRFRPLafRGR Y reduced

thyl barmat e, (9 ,, 0.160 mml ) i .
TSR T8 ORERin T 1 1iidt ARRPTEs (A2p a2 mA? IhRL: 26%)
%QQﬁQ, %h%ﬁ% LESULLiNg m xture was stirred for 2.5

ours a

oom tenperature. The reaction sol ution was -
‘conoentacaed , under, § edtuced@ odBdEs s b eJ=antiaet ByI2dn8H, s},
chloride and a 0. 5 N aqueous sodjum hydroxi de were
adfe@Hner el - Hifd rof gl t 79 &r m?/vasél_ -ZodaPat d T drigg’ -
OV (aNhy dyous Sodiymysbfal ey andy {4 et e¢, andellan) ,

t he trate was concentrated under reduced pressure.
Thes resul(angniconceant T a3 @i, rep) dueswas, di)ssolaced . 50M1H,
net hyl ene chloride (5 nl) , and acetic anhydride (23
LS

TR(ATR)cm™Y: 3396, 1727, 1671, 1589, 1521, 1492, 1326, 1292,
1236, 1186, 1147, 1081.

MS m/z: 520(M").

i0410]

Example 81:
N-[[5-1(2,5-diflucrophenyl) [ (4-fluorophenyl)sulfonyl]methyl

] -4-methylpyridin-2-yl]carbonyl] -f-alanine

[0411]

0
F A H/\/&OH
S

To a solution of
N-[[5-[(2,5-difluorophenyl) [ (4-£luoxophenyl) sulfonyl]methyl
]1-4-methylpyridin-2-yl]carbonyl]-B-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 (0.3 ml) andwaterwere added tothe reaction
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mol ) , triethylamne (26 |, 0.240 mmol) and a

catal ytic anount of 4-di nethyl am nopyridi ne were

added thereto. The reaction solution was stirred for

20 hours at roomtenperature, and was concentrated
under reduced pressure. The resulting concentration
resi due was subjected to silica gel colum

chr omat ogr aphy, and the fraction obtained from an
elution with nethanol: nethylene chloride (= 1: 20)

was concentrated under reduced pressure, to obtain
shéutitheandigpemnicktu7@ wags, exXt 1t tAGL thmé th¥igMe aslaride.
anor phous substance. 'H NVR (400MHz, CDC13) S:
Thoopyaniyy layer amq dpied)over3 anpydrgys (snqiumpulfate and

31385 d0 b3 i cBe Jiita R vad tEpgneRhidl Wiy vaqucea

6( ) - H 6 -
Presslsdos PonyBlacli i il g) aafedid tndreapis ing
$3hBent 4280n ¥ALauMS shd 1R Mis thnel peatcgifiled was
C24H22F3N304S: C, 57.02;H, 4.39;F, 11.27: N, 8. 31:; S,
6oBlectadibg: £10, t 56188, H o ©&i4a 1R, tHd t45]1N c@uRBmng, (102 my,
6.44. [0419] Exanple 84: Methyl [2-[[[5-[(2

8. 39 T | WerbpHO¥Y | PE( 2- TRk Y sul fonyl ] net h
yii] n‘fddgMJyr"nZyl o{qﬂ%@pyl agi pY] =
eitihyl icar ar?gt gbgh%fz%] ﬂ F/ f])NA/E]Rb?g\(gHF T d NG'F%HOZ) ‘

O~ PH, ¢, J=6.3Hz), 5.95(1H, s8), 6.90-7.09(2H, m), 7.14(2H,
t, J=8.5Hz), 7.65-7.75(2H, m), 7.76-7.82(1H, m), 7.96(1H, s),
8.47{(1H, br t, J=6.3Hz), 9.17(1H, s).

IR(ATR)cm ': 3062, 296%, 1716, 1654, 1589, 1531, 1490, 1326,
1230, 1182, 1145, 1085.

mp: 223-226°C

MS m/z: 493 (M +H).

Anal.calcd for Cy3H;gF3N,0sS: C, 56.09;H, 3.89;F, 11.57;N,
5.69;8, 6.51.

Found: C, 56.00;H, 2.91;%, 11.57;N, 5.67;8, 6.60.

[0413]

Example 82; Tert-butyl

[2-[{[5-[(2,5-difluorophenyl) [ (4-fluocrophenyl)sulfonyllmeth

yl] -4-methyipyridin-2-yl]carbonyl] amino] ethyl] carbamate

[0414]
B

F ., -0
“ HNY\"/
E S| [}

F

{0415}

To a solution of
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[0421] To a solution of tert-butyl
[2-[[[5-[(2, 5-difluorophenyl)[(4-fluorophenyl)sul fonyl
Jmeth yl]-4-nmethyl pyridin-2-yl]carbonyl] an no]
et hyl Jcarbamate (90 ng, 0.160 mmol) obtained in
Exanple 82 in nethylene chloride (5 m),
trifluoroacetic acid (2 mM) was added, and the m xture
was stirred for 3 hours at roomtenperature. The
reaction solution was concentrated under reduced
pressure, and nethylene chloride and a 0. 5 N aqueous
asddmuﬁkﬁyﬂlwmimhhamyﬂeEaédédubhephemyl)sumidﬁyé]meghﬁlb~4—
| ayer was separated, subsequent dri ed over

dpylsdEeel 2reatIopRilac amid ﬂ?%/‘é 8ded - SBdmpncPhained
lfn'e?%c%?fpia PSR St e PalPhEe Lot i hreag pRevT ©
%ﬂ%%%@aﬁ%’ Shaiact) by wfv S Hongn! Profo et ©

oWohEn Askded: Aher quoo Hhe ol £68 tokniL)SO! ution was
stlrred for 20 hours at roomtenperature, and was

1cenbent B al 2ad imgary lsednopdopy £ssarlsod g deebytirpagloride
concentration residue was subjected to silica

e
@SB hﬁﬁdmugaaéh@rmmwf%m oA 160 R o7 FER)

an h. 60% eth acet at e/ hexane

T RCBIT Ot AiHiE M SO 7 GEatrE0 Tef pyf Fours at zoom
xa olu

coﬁ%g%??ggioﬁﬁ ?@sf%%%%gg%gsgﬁe %gﬁﬁgk%£%%0tlons tution,

aphechPint at 88 Was Goh&Ckedubytihll{ ralkhofs tuxt el abteocus

the title compound (71 ng, 0.136 nmmol, 85% as a
swhite pp@d@gendaﬂkmmﬁ¢¢oahﬂh$atmraﬁﬁdsbﬁin@l(B?hesgxganlC

3.40- 3. 48(2H 3.58-3.65(211, n} & a
1§yer5vaﬂd51?%efﬁr hy Gy Emil b ooy, an

1 % g J=8. 5 ¥§ 4? % % 7,.82(

%f % % %?Eﬁ_was e?grgggg(& ér re _?ﬁ?( f ?sgfg. ]fﬂe
resulting concentration residue was subjected to silica gel
column chromatography, and the fractionobtained 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.

‘H-NMR (400MHz, CDCl;) 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, =),
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), 9.15(1H, =).

IR(ATR)cm *: 3334, 1700, 1670, 1589, 1521, 1492, 1365, 1328,

1236, 1145, 1081.
MS m/z: 564 (M"+H) .
~[0416]

Example 83:
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| RCATR)cm 1: 3396, 3340, 1718, 1670, 1589, 1533, 1490,
1452, 1315, 1270, 1234, 1145. np: 167-169C. Ms niz:
521(W. Anal.calcd for C24H22F3N3(6S: 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
5-1(2
5-di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl]nmethyl]-N
(1- hydr oxymet hyl ) - 4- met hyl pyri di ne- 2- car boxam de
[0423] O F\ I FNOH O F [0424] To a solution of
- [4 2(ahibuonopeenyl ) {X 4f (d, sodapheaybdplsedstlonl4-féubyop
[T-4- methyl pyridine-2 carboxan1de (744 ng, 1 84 nnDI)
gl Jread flomy 1 Fxabiy bl 4461 pyirédengt 3 pf 3R itk
ether (8 m) , an aqueous solutlon of fornaldehyde
'10.4 ) and 5% aqueous sodi um hydroxide (1.6
m ) € at 0C, and the resulting mxture was
Stk i 8r 3 hours at room tenperature. Sodium
carbgggte (80 ng) was added to the reaction m xture,

and m xture was stirred for 10 m nutes at room
tenperature. The mi xture was concentrated under
reduced pressure, and then the residue was dissol ved
4¢3 orof orm dried over magnesium sul fate, and

To a solution of tert-butyl
[2-[{[5-[(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyl]meth
y1] ~4 -methylpyridin-2-yl] carbonyl] aminc] ethyl] carbamate (90
mg, 0.160 mmol) in.methylené chlbride (5 ml), trifluorcacetic
acid (2 ml) was added, and the resulting mixture was stirred
for 2.5 hours at room temperature. The reaction solution was
concentratedunderreducedpressure,andnethylenechlorideand
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 £iltrate was concentrated undexr 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 was stirred foxr 20 hours at room temperature, and was
concentrated under reduced pressure. Tbe 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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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 conpound (524 ny,
1.16 nmol, 6306) as a white solid. 'H NVR (400Mz,
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(1H, m, 7.01-7.08(1H
nm, 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),
Bndl,( B3 )shs bR( AR CmMB4G8bst6888e.1589, 1511, 1492,

10350 (378 —oisp oy oy 23, 593 855,
T R
rng'iﬁﬁéﬂ%O%@ézﬁ 59)7 B, 98(89; F, )12, 6@;1'% J @822H$ m) ,
7.12.” Found: 7H "3080;F, 12.83; N,

. 98-7 . 090285] rBxarfplls @8, t, J=8.5Hz), 7. 17055 (3H, ),

5%$G%£2ﬁ§v§%fégﬁéffaﬁpﬁyppfg% 16 (1H, s).

YL dﬁi‘Q@ ygjeclar Q@EW ]1@'@ nq]49r@get hyks acefsateiz7e,
{0426] 00 F [0 To a sof ution of
291122ﬂ54d|fluorophenyl)[(4 fIuorophenyl)sulfonyl]nethy
MA m/z: 505(M ).

Anal.caled for CyaHaF3N3;0,8: C, 57.02;H, 4.39;F, 11.27:N,
8.31;8, 6.34.

Found: C, 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

vll-4-methylpyridin-2-vl]lcarbonyl] amino] ethyl] carbamate

[0420]

[0421]

To a solution of tert-butyl
[2-[[[5-[{2,5-ditluocrophenyl) [ (4-fluorophenyl)sulfonyl]lmeth
yl] ~4-methylpyridin-2-yl] carbonyl] aminol ethyl] carbamate (20
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 aqueous sodium hydroxide were added thereto.
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(1- hydr oxynet hyl ) - 4- met hyl pyri di ne- 2- car boxam de (200
nmg, O0.44 mmmol) obtained in Exanple 85 in pyridine (2
m), acetic anhydride (2 m) was added, and the

m xture was stirred for 3 hours at room tenperature.
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
dri ed over anhydrous sodiumsulfate and filtered,

then the filtrate was concentrated under reduced
Presstgaiaddyerhwasbsaparet ades istbecunsns i dctast oveT
silica gel columm _ chromat ography. The fraction

TR FPEMMNSEI fRticona i tH LEEY eexaie Chephipe filtrate
tate = 10; ted und d d
PR et aieF THENT R eRET Sand Hn e Sest P48 ed

| e e
%yﬂ%éﬂéfa{ﬂtdgogesﬁ&gma\%q?%EB§%§%% ﬁ%LH- NI\/%E@H (861 dMhde (5

DGl Pt n%t@@fﬁbihl&ofam?aa:(e%ﬂwspl 50424@Hnmcﬁﬂ.) and
J=7.3Hz), 5.96(1H, s), 6.91-6.97(1H n), 7.01-7.08(1H
T SCHUIBIZH, (e5 DEB.BIZ0 WMCA0( THreddRagtaLIB T oLl Ehe
7.74-7.80(1H,  m, 7.99(1H, s), 8 96(1H, t, Hz)
eacking sejutieg ﬂ#ﬁ)%rfeds%mofws 36 FpomEgiperacure,

2, 1234, 1147 018 530.
fwsdg o7 HSERI LA o AT G IS SrarDDs G e L S
éﬁlc%?]t'ij’at:io%gr551&&e Waé\l Suﬁe@%eé £6- 5%11&:&9 dolumn
S5.91;H 3.77;F, 11.68;N, 5.766;S, 6.67. [O ]

EaIRltR G aphy 4123 Bhb) ﬁﬂawlmh@méﬂrie(dﬂffﬁ:bmmphanydn) with
sul fonyl ] met hyl ] - N

60% ethyl acetate/hexane 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 (71 mg, 0.136 nmmol,
85%) as a white powder.

'H-NMR (400MHz, CDC13)8: 2.21(3H, s), 3.40-3.48(2E, 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{1H, m}, 7.95{(1H, s), 8.28-8.35(1H, m), 9.15(1H, 8).
IR{ATR)cm *: 3396, 3340, 1718, 1670, 1589, 1533, 1490, 1452,
1315, 1270, 1234, 1145.

mp: 167-169°C.

MS m/z: 521 (M"). |

Anal.calcd for Cyp4H;2F3NaQOsS: C, 55.27;H, 4.25;F, 10.93;N,
8.06;8, 6.15. |

Found: C, 55.23;H, 4.21;F, 11.13;N, 7.96;S, 6.20.

[0422]

Example 85:
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(trans-4-hydroxycycl ohexyl) - 4-net hyl pyri di ne- 2- car boxa
mde [0429] ~OH Fi NHOO | [0430] To a solution
of
5-[(2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]nethy
[1-4- methyl pyridi ne-2-carboxylic acid (114 ng, 0.271
mmol ) obtained 180 in Exanple 12 in nethyl ene
chloride(3 m), trans-4-am nocycl ohexano

hydrochl oride (49 ng, 0.325 mmol),

1- hydr oxybenzotri azole (37 ng, 0.271 mol),

5~ feitoh -3 £ L Bedbpies il Jahiardpuopybheaybbsii i fondd I methyl] -N-
hydr ochl or
/0 !

{he I Xture was stirred for 17 hours at room
rature. Ethyl acetate was added to the reaction
solu%i_gf)_gnd the m xture was washed sequentially
W[;E;i%ﬂﬁbbtgﬁ aqueous sodi um hydr ogencar bonat e and
Katpyfated brine. The organic |ayer was dried over
anhydrjotis sodium sulfate and filtered, -and then the
filtraf"e fnas concentrated under reduced pressure. The
resulting concentration residue was subjected to
942%da gel col um chromat ography, and the fraction

obtaiQedafggQag@ eh&gion wi t h net hanol : net hyl ene
chl oride (=1 iﬂ} was concentrated under reduced

IS YL @i £ 1 Qo Ayt e alict L8 r 6B ARAYD A 112 £8y 2494 -
Eﬁﬂ§|, 92&6 a%ﬁgi gﬁ%#gﬁgus sugs?ance. 1H—NN%?28§NH¥

e3P ridiR@-A- &li{thtanmiye 1798-2y,18(.4H, mnpl) ht200BH, in
s), 3.64-3.75(1H, m, 3.89-4.00(1H m, 5.95S1H, s),
Example 15 in ethylene glycol dimethyl ether (8 ml), an aqueous
solution of formaldehyde (37%, 0.4 wml) and 5% agqueous sodium
hydroxide (1.6 ml) were added at 0°C, and the resulting mixture
was stirred for 3 hours at room temp'eratufe. Sodium 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 chlorcform, dried over magnesium sulfate, and
filtered. Subsequently, the filtrate was concentrated under
reduced pressure, and the resulting residue was washed with

diethyl ether, and then was collected by £iltration, to obtain

the title compound {524 mg, 1.16 mmol, 63%) as a white sAolid.
"H-NMR (400MHEz, CDC1;}8: 2.22(3H, s), 3.06(1H, br), 5.01(2H, t,
J=6.8Hz), 5.96(1H, 8), 6.92-6.98(1H, m), 7.01-7.08(1H, m),
7.14(2H, t, J=8.8BHz), 7.67-7.73(2H, wm), 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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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, J=8.8Hz) , 7.96
(1H, s) , 9.13 (1H, S). IR(ATRcm 1:.3380, 2933,
1664, 1589, 1521, 1492, 1326, 1292, 1236, 1145, 1081.
M5 nmiz: 518(M ). Anal.calcd for C26H25F3N204S: C,
60.22;H, 4.86;F, 10.99;N, 5.40;S, 6.18. Found: C,
60.15;H, 4.86;F, 10.82;N, 5.41;S, 6.21. [0431] 181 .
s~ Exanple 88: 1-[[5-[(2

5-Di f | uorophenyl ) [ (4-fl uorophenyl)sul fonyl ] net hyl

123~ reft3hy PPy i B24- 2-yl J carbonyl ] azetidi n-3-0l [0432]

E E | 0o~0 F .[0433] To a solution of 1-
]%%1 p]hf’g*ny%(a%bhyl )azetidin-3-ol (230ny, 0.961 nmol) in
et hanol 461Quatky) . pal | adi um carbon (50 ng) was added,
and the m xture was stirred for 1.5 hours in a

nyadk o cdatfros Bhelle, F-Thdfeacti 66 - 8Ushensi & Fvast2. 65N,
filt.ereg, gnd then the filtrate was concentrated
Urftfer” 1 dddéed pressure. The resulting concentration

%%3&&1“%,‘“@%.95?&9'%’%% 1 eyl .gneg ghlorife 10 ),
' FV{Z(_;Z], 5-di fl uorophenyl ) [ (4-fl uorophenyl ) sul f onyl ] net hy
]-4-

Example 86:

[[[5-[(2,5-Difluorophenyl) (4-fluorophenylsulfonyl)methyl] -4

-methylpyridin~2~yl]carbonyl]amino]methyl acetate

[0426]
0 ¢]

Py~ ol
lx H
O=5
SCL
F

[0427]

To a solution of
5-[(2,5-difluorophenyl) [ (4~fluorophenyl)sulfonyllmethyl] -N-
(L-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
dissolved 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 pregsure, and
the obtained residue was subjected to silica gel column

chromatography. The fraction obtained from an elution with

179



met hyl pyri di ne-2-carboxylic acid (113 ng, 0.268 mol)

obtained in Exanple 12, 1-hydroxybenzotriazole (36

ng, 0.268 mmol),

1- et hyl - 3- (3-di nmet hyl am nopr opyl ) car bodi i m de

hydrochloride (62 ng, 0.322 mmol) and

4- met hyl nor pholine (351, 0.322 nmol) were added. The

m xture was stirred for 4 days at room tenperature.

The reaction solution was concentrated under reduced

pressure, ethyl acetate was added, and the m xture was

hesaes: sefydnttatayew tiv :sat vaateheegieatsdsotdermreduced

hydr ogencar bonat e and saturated brine. The organic

pa%isulms waghiedd wobr daeiHydy Ardesodpidh was f apblegied by
|[tered, and then the filtrate was concen ra

e B0 bR eSB e ShHes SaIseustiBhg. O 1) finol, 39%)
n [ nesi due was subjected to silica ge

%%I%ﬁﬁEC ro%gﬁography, and the fraction obtained from

an-Mairtd comHzW Chehetdhanobs (et |, ene2 e td 0y isde 5,41(2}1 d,

was concentrated under reduced pressure,

‘6‘1‘3% attla sol%d1EThE) obtfaPRel - 88F 18 Tas halhe d%(tlﬁ m)
et 4’"%—1 agd tFﬁQ) mﬁsvﬁ?bﬁegg?%%y(? idt rI—Pzt' O‘F‘ 749 g0 (1H,

obtain the title tonpound ( 151 560a) as
rﬁ)y\/mtsea(lprov\aer 8 1k NNR( 40,0 M=z,. 3@9@1333817211@8 -..14( 1H,

g*)‘WRl)CB"H 3)3&3@?2 W3Ep( BATHY , WS UDe 4462 212/ 4L 014 1882 -

95-5.07(1H, m), 5.94(1H, s), 6.90-7.09(2H,
w 5;-9115??019 (2H, m ., 7.65-7.72 (2H,

1A.175412°82(1H, m), 7.89(0.511, s), 7.91(0.5H s),
9 17 1H, s). IR(ATRycm 1: 3409, 1612, 1587, 1546,
M gn/ - f@éiM 1419, 1359, 1324, 1294, 1234, 1216,

R R A A T 1S S

5.69;8, 6.51.
Found: C, 55.91;H, 3.77;F, 11.68;N, 5.66;S, 6.67.
[0428]

Example 87:

5-[{2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]lmethyl] -N- .

{trans-4-~hydroxycyclohexyl) -4-methylpyridine-2-carboxamide

[0429]

i

i M

:

F

F

f0430]
To a solution of
-[(2,5-difluorophenyl) [ {4-fluorophenyl) sulfonyllmethyl}-4-

methylpyridine-2-carboxylic acid (114 mg, 0.271 mmol) obtained
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5.88;S, 6.73. Found: C, 57.70;H 4.04;F, 12.21;N
5.90;5, 6.79. [0434] Exanple 89:

4-1[5-[(2,5-D fluorophenyl)[ (4-fl uorophenyl)sul fonyl]m
ethyl 1-4-nethyl pyridin-2-yl]carbonyl]pi perazin-2-one
[0435] .~-D iENN-~NH F9 D -D F [0436] 183 To a
sol ution of , '

5-[(2, 5-di fl uorophenyl)[ (4-fluorophenyl)sul fonyl ] net hy
|']-4-- methyl pyridine-2-carboxylic acid (114 ng, 0.271
nmol ) obtained in Exanple. 12 in nethyl ene chloride
i3 EXaynplipi per azi me2aydnme 3R 1loryded3 325) ol ),

1- hydr oxybenzotri azole (37 ng, 0.271 mol),
tiraatshyil-2Bipgcathehendnal hupropilyeiddddid Rgdd - 325 mmol),
hydrochl oride (62 ng, 0.325 mmpl) and

Y RERBRGE L AEC¥B5 37, M9 3952 her e added. The

eact i.o L X Lirr I .
R R e
LRSUre. 32 FhR%h ) 36Rl Al fe VRS a1t aect (e pesw td i gmnmol)
concéentration residue, and the m xture was washed
weAgUedtdedl, | yni tie sdttinatedhaqieiousd $odi Uinhours at room
hydr ogencar bonate and saturated brine. The organic
W@WEﬁBWa§Edri@@Wﬁh@@e%ﬁWWﬂ$%@@dgédﬁuﬁﬁ%Gﬁﬁﬁ?éaﬁﬁ&IUtlonr

%Hjtgﬁé elrrrg’dgfj:&azgn% ﬁéfgg’gﬁ&gg Sﬁf i;géll te%%tiglﬁswict%n gg El:gatee agueocus

gsodium 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: 40) was concentrated
under reduced pressure, to obtain the title compound (129 mg,
0.249 mmol, 92%) as an amorphous substance.

'H-NMR (400MHz, CDC1;)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 (lH,- 8),
6.90-7.092(2H, m), 7.11-719(2H, m) , 7.68-7.74(2H, m) ,
7.75-7.82(1H, m), 7.88(1H, bxrd, J=8.8Hz), 7.96(1H, s), 9.13(1H,
s) .

IR{ATR)cm *: 3380, 2933, 1664, 1589, 1521, 1492, 1326,. 1292,
1236, 1145, 1081.

MS m/z: 518 {M").

Anal.calcd for Cy¢HasFaN,048: C, 60.22;H, 4.86;F, 10.99;N,
5.40;S, 6.18.

Found: C, 60.15;H, 4.86;F, 10.82;N, 5.41;S, 6.21.

[0431]
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resulting concentration residue was subjected to
silica gel colum chronmatography, and the fraction
obtained froman elution wth nethanol: 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 conmpound (116 ng, 0.230 mml, 85% as a white
powder. ' H NVR(400MHz, CDC13) 6: 2.22(1.5H, s),
2.27(1.5H, s), 3.49-3.65(2H, m, 3.92-4.15(2H, m,
4. 40- E5B(AE o@):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
I 65$0E6345é21f1¥10¥99¥@8}318 41ﬂluu¥013(hﬁny% ul‘.fOHY Jmethyl
9 1589,

2% 129 18—=184 M5 ni z:
gg4§%g FD ' FAB- NB 504 1189(Calcd for C24H2104N3F3S:

ﬁ [0437] Exanple 90: N-(2-chloroethyl)-5-[(2
ophenyl ) [ (4-fl uorophenyl)s
1 et hyl ] - 4- met hyl pyri di ne- 2- car boxam de [ 0438]
HOO0O i F [0439] To a solution of
, 5-di fl uorophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hy

Toasolutionof 1- (diphenylmethyl)azetidin-3-0l (230 mg,
0.961 mmol) in ethanol (10 ml), palladium-carbon (50 mg} was
added, and the mixture was stirred for 1.5 hours in a hydrogen
atmosphere. The reaction suspension was filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting concentration residue was dissoived in methylene
chloride (10 ml), and
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -4-
methylpy:idinew2—carboxylicacid (113 mg, 0.268 mmol) obtained
in Example 12, l-hydroxybenzotriazole (36 mg, 0.268 mmol},
l-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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(2- hydroxyet hyl ) - 4- met hyl pyri di ne- 2- car boxam de (120

nmg, 0.258 mmmol) obtained in Exanple 17 in nethyl ene
chloride (5 M) , thionyl chloride (100 |) was added,
and the mxture was stirred for 4 hours at room
tenperature. Thionyl chloride (100 1) was added to

the reaction solution, and the m xture was stirred for
1.5 hours at roomtenperature. The reaction solution

was concentrated under reduced pressure, subsequently
saturated aqueous sodi um hydrogencar bonate was added
theti Bt ing anshclkehe ranixh ures s exds acbédeved hraoetiihilaengel
chloride. The organic |ayer was dried over anhydrous
sotimrhudnateuranyidnckike frangion ﬁbﬁavh%i frenpareution
was concentrated under reduced pressure

Wé‘é%lfiei%“@&nc‘éﬁ’tﬂi‘%}?% orage bast sdoy eEfl%oC%CEHtrated
S' éﬁ%eg%fz? fﬁollew r%hfé’&f%ﬁo%%ﬁﬁp% ﬂﬁd tqth% bHe5ihed so11a

al ne an el Ut on

@&@tu%ts@{eeea@&@ MBS NSANCLAG aled whB dc%l 1@%%@@9 185 tration
pressure, to obtain the title conpound (102 ng, 0.211

poelbralRA%he ast e Woinbeusadl {1 mg HANNVRA4AONHZ 56 €DEE33 wBite
2.22 (3H, s) , 369390(4H m W 5.96 (1H, s),
Bowde7. 09( 2H, , 7.11-7.20(2H, , 7.67-7.74(2H, m,

TR, “‘pa%a&%‘s“# %%2691%@&85 o0 1 ThbesH, o)
14&3@1 JABG) 18262 -41298,1H, 324 . 44447, szl(Q?xsm Iv&n1cz-4 80 (1H,

483(M +H). [0440] Exanple 91: Diethyl 5-%
B di f4 GhrGpRriyE) [ (31 ubr 8pkeRy | )fém f ofiy?  netIRAZH 4- ™)

et -hvd B i,di 08- 25 car boxyl bg 361 d; [RA4LE RNy, 7.89(0.58,
s), 7.91{(0.5H, =), 9.17{(1H, =).

TR(ATR)cml: 3409, 1612, 1587, 1546, 1494, 1461, 1419, 1359,
1324, 1294, 1234, 1216, 1143. |

mp: 219-221°C

MS m/z: 477 {(M"+H) .

Anal.caled for &3:;Hi.8:M;0.8: €, 57.98;H, 4.02;F, 11.926:N,
5.88;S, 6.73. |

Found: C, 57.70;H, 4.04;F, 12.21;N, 5.90;8, 6.79.

{0434]

Example 89:

4-[[5~[{2,5-Diflucrophenyl) [ {4-fluorophenyl)sulfonyl]lmethyl

] -4-methylpyridin-2-yl]carbonyl]piperazin-2-cne

[0435]

F ol " i
Ff;

F

[0436]
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F [0442] An ethanol solution of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy

[ 1-4- methyl pyridi ne-2-carboxylic acid (104 ng, 0.247
mol ) obtained in Exanple 12 and concentrated
hydrochloric acid (50 |) was heated to ref lux for 21
hours. The reaction solution was returned to room
tenperature, and then was concentrated under reduced
pressure. Saturated aqueous sodi um hydrogencar bonat e

was added to the resulting concentration residue, and
the md W ecdasioaxbfacted wth ethyl acetate. The
organic layer was washed with saturated brine, dried

By é&f2 antdjidowsopbentin § (4 f BluoromhenylBsul f oyt ke thydd -4-
the filtrate was concentrated under reduce z syre
TRECY B i iRG - Eoﬁé‘éﬁ??‘?éHL%ﬁcF@s ditemal - €1 ff@@\l f tta&ned

I lE!x%.% ggljfzc QHth)l grer%hol bs ﬁt@?hﬁl%efrra%&tnl 9one ¢

bt A Ne rom an Ion w
ﬁ&et@tﬁsh%?ﬁé@? V@%f&r&@&h@bgglay@p@r(sﬁe%ced 271 mmol),
pressure, to obtaini a solid. The obtained solid was

vastied 18 (3 -atihanbiy ] aahmophery Masirbotil tuiée Iydrochloride
filtration, to obtain the title conpound (90 ngy
06200, nPro}25 SIOY) aand 4net Yl povRil ine F«BNN@(A@@M’—& mmol )

CDC13)S: 1.45(3H, t, J=7.lHz 2. 23
954 9340 9” TR 0n LTI 12e 1o SG0R Y Gaiapac room

Eéf%%e%f%r"f ) BB e uta 0151 e

23/ aé&?&ze #23%adl6e +hibAu1t10d, cc)®ht 18R ion residue,
151-153C M5 m z: 450(M +H). FAB-MS:. 450. 1008 (Cal cd

4R tBE22HLe0dNFESs wiEha@98dquentially with saturated agueous
sodium hydrogencarbonate and saturated brine. The organic
layer was dried over anhydrous sodium sulfate and £iltered, 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 wmg, 0.230 mmol, 85%) as a white powder.
1H-NMR (400MH=z, CDCl;) &: 2.22(1.5H, s), 2.27(1L.8H, ),
3.49-2.65(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, 8), 7.70-7.83(3H, m), 9.16(0.5H, s},
9.18(0.5H, g).

IR(ATR)cm *: 1681, 1660, 1619, 1589, 1492, 1471, 1413, 1322,

12987, 1236, 1218.
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[0443] Exanmple 92: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl ) sul fonyl ] net hyl ] -

N 4-trinmethyl pyridine-2-carbothioam de [0444] F r | =

N ~ 0~0 [0445] A solution of

5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy

[1-N, N, 4-trinmethyl pyridine-2-carboxam de (168 ny,

0.375 mmol ) 187 obtained in Exanple 14 and Lowesson's

Reagent (167 nmg, 0.413 mmol) in toluene (10 nm) was

heated to ref lux for 3 hours. The reaction solution

Miag/Zet GPASY' tB) r oom tenperature, and then was

concentrated under reduced pressure. The resultj

F@&T&“@ﬁt Pt bRBP ESF ke fids CauBy et BdF Y i0i-¢4%g r

I& g chromat ogr aphy, and the fraction obtained from
ution with 400ethyl acetate /hexane was

concegkggéfg yyder reduced pressure. Ether was added
to concentration residue, and the solid
n-hus cpneebat hat pos W ,cobl gctiedopyehil ) [ at-ifdmorbphenyl) s
obtain the title conpound (119 ngy, 0.256 mmol, 680)
S oayphnetinel ] oty mejtyieyri dEnsNR- ¢A0OMNIEDCI3) 2. 26
(3H,.s) , 3.24 (3H, s) , 3.60 (3H, s) , 5.94(1H, s),
i@4§§37 08(2H, m), 7.10-7.19(2H, m), 7.43(1H, s),
8B8H, m, 9.09(1H, s). IR(ATRicm 1: 1585,
\"1&92 1407, 1315, 1292, 1230, 1139, 1081. np:

16%‘16%

[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 chloxride (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 froman elution

with 35% ethyl acetate/hexane was concentrated undexr reduced
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M5 mlz: 465(M++H). Anal .calcd for C22H19F3N202S2: 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;S, 13.64. [0446]

Exanpl e 93: 5-[[(4-Fl uorophenyl)thio] (2
3,6-trifluorophenyl)nmethyl]-N-(

2- hydroxyet hyl ) - 4- et hyl pyri di ne- 2- car boxam de [ 0447]
188 F 1 NH ~01i F F [0448] To a solution of
5-[[(4-fluorophenyl)thio](2,3,6-trifluorophenyl)nethyl
]-4-m ethyl pyridine-2-carboxylic acid (163 ng, 0.40
prekjundl abrditainntixaiple cdtponndetiog ene 0chl bmingd , (#2%)
m ), 2-am noet hanol (0.027 m, 0.44 mol),
Qsh§‘d‘i"]@§(’§ﬁbeﬁ%{dﬂ azol e (60 ny, O 44 mml)

11}21?1%%{%@[1%"%15 e%ﬁa?ﬁ%o{?r opyl')ca odi |Om€)4 ). 5.96 (15,

Bydr ecbbori de(2¥ 84ap, 0.44nvnd) (2ser enpddedsat7 rooips, wm),

tenperature. Afterstirring for 3 hours at room

7 ehpef edufel: Mhe THctliFonShi & e 8nds (WHsHRlg Swit? R1E, S) .
nd it h t § ted Jhe gan a

¥\ﬁg&{qdlﬁflaed ovgg’ﬁgﬁhhgd‘?ousﬁ%om l]JrEn%UI%r4 Ehe al% ;ltgzeéeﬁ%

ihen thes7 fiddtsat e was concentrated under reduced

pressure, ‘and the obtained residue was subjected to

Wit ashz sidax@*galh .chr omat ography. The fraction

obtained froman elution with hexane: ethyl acetate =

po4480lvas concentrated under reduced pressure to obtain

t he .
Example 91: Diethyl

5-[(2,5-difluorophenyl) { (4-fluorophenyl)sulfonyl]methyl]-4-

methylpyridine-2-carboxyvlic acid

[0441]

[0442]
An ethanol solution of

5~ [(2,5-difluorophenyl) [ (4 -fluorophenyl) sulfonyl]lmethyl] -4-
methylpyridine-2-carboxylic acid (104 mg, 0.247 mmol) obtained
in Example 12 and concentrated hydrochloriec acid (50 pl) was
heatedtorefluxfor 21 hours. Thereactionsolutionwasreturned
to rocom temperature, and then was concentrated under reduced
pressure, Saturatedaqueous sodiumhydrogencarbonatewasadded
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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title conpound (175 ng, 0.39 mmol, 97% as a colorless
oily substance. 1H NMR(400MHz, CDC13) 6: 2.25(3H, s),
2.68-2.75(1H, m, 3.62-3.68(2H, m, 3.82-3.89(2H, m,
S.78(1H, s), 6.75-6.84(1H n, 6.92-7.00(2W 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). M5 mz: 451( Mt+H).
[0449] 189 (6( Exanple 94: 99

5-[[ (4- Fl uorophenyl )sul fonyl](2,3,6-trifluorophenyl)ne
t hyl ]

£ {@edry,deondy ety F) 1 draed hd spyocindiemera £ edr wokein hsluced

[0450] ox VI F(.NFI Fi F~ OF [0451] To a
Q@?%ﬁ@ﬁﬁ} ofhe resulting concentration residue was subjected

UL ARG o s
#%r?’ g%%& 38, iR gs) Qt 1 I&%&%Q@e?ﬂ!&ﬁ’éx{lg %a(s5concentrated

oroperpenzoi c nmol ) was

aslgled réﬁu&@@tﬁﬂe@@ﬁreatw%btéﬁhe& <1161 i Nthe bBEadnbaus id
at room tenperature, 3-chl oroperbenzoic acid (102 ng,

Yo S Faxhet )witas ethanber aaddeden amed thbledtadiby Waktration,

stirred for 1 hour at the same tenperature. The
reoPtRdR theE ke wegpound (90 mg, 0.200 mmol, 81*) as a white

powder.
1H-NMR(400MHz, CDCl;)8: 1.45(3H, t, J=7.1Hz), 2.23(3H, s),

4_47{(2H, g, J=7.1Hz), 5.97(1H, s}, 6.90-7.09(2H, m),
7.10-7.18(2H, m), 7.69-7.80(3H, m), 7.90(1H, s}, 2.36{(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 CyaHigOQaNF;S: 450.0987).

[0443]

Example 392:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl] -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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washed with 1 N aqueous sodi um hydroxi de, 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 gel chromatography, and the
fraction obtained froman elution with hexane: ethyl
acetate = 1: 2 was concentrated under reduced

pressure. The resulting residue was washed with

diethyl ether, and then was collected by filtration,
borohial nnt BRakpld el emdonbdes$426 Mpagenl6 (WDl g ,68%pk 13
as a white solid. 1H NVR(400MHz, CDC13)3: 2.14(3H, s),
BnG) 1H, teluehss (3p)1) wasgeagegoto e Bog3 Bowoy oHThe
m, 5.89(1H, s), 6.82-6.90(1H, 190 m), 7.14-7.25(3 h
Rjactiors SP1REoN Wag TEEVETELHE© sjO0m FeRpeEaiBY é,%*’ en

S35 Blag L Yt 1580 e

£ &h QL 1GA2 HIBEANR OGS G RALEE o 317Hed, gdb.ctabin
5.81;5, 6.65.Found: C, 54.76;H 3.69;F, 15.76;N, 5.84;

Shrdmatogralfby @id 483 (Madd)ion OdE2]ndsk arphear®Blution with
5-[(2, 5-Di fl uorophenyl )[ (4-f
4@%ebpmbﬁyﬁgqtﬁkﬂqnﬁqgmqs¢@¢qpqtratedunderreducedpressure.
Yepn Ve Wegteeiar S The R T S SRR T e o R e ne
solid thus precipitated was collected by filtration, to obtain
the title compound (11% mg, 0.256 mmol, 68%) as a pale yellow
powder.

1H-NMR (400MHz, CDCl;)8: 2.26 (3H, s), 3.24(3H, s), 3.60(3H, s8),
5.94(1H, s), 6.88-7.08(2H, m), 7.10-7.19(2H, m), 7.43(1lH, s},
7.70-7.80(3H, m), 9.09(1H, s).

"IR{ATR)cm 1: 1585, 1527, 1492, 1407, 1315, 1292, 1230, 1139,
1081.

wp: 161-164°C

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

Anal.calcd for Co,HioFaN,0.8,: C, 56.88;H, 4.12;F, 12.27;N,
6.03;3, 13.81.

Found: C, 56.60;H, 4.10;F, 12.27;N, 6.06;8, 13.64.

[04461

Example 93:

5~[{(4-Fluorophenyl)thio](2,3,6—trifluorophenyl)methyl]—N—(

2-hydroxyethyl) -4-methylpyridine-2-carboxamide .

[0247]
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To a solution of

5-1(2,5-di fluorophenyl)[ (4-fluorophenyl)thio]

nmet hyl ] -4-meth vyl pyridi ne-2-carboxylic acid (483 ng,
1.24 mol) obtained in Exanple 20 in nethylene
chloride (10 m ), 2-am noethanol (0.083 m, 1.36
mol ), 1-hydroxybenzotriazole (184 ng, 1.36 mol),

4- et hyl nor pholine (0.150 m, 1.36 mmol), and

1-et hyl - 3-( 3- d|nethylan1nopropy|)carbod||n1de
hydrochlofi de (262 ng, 1.36 mmol) were added at room
t M ter stirring for 4 hours at room

tr Mr% wat er was added to 191 the reaction

ni%tdﬁgjaﬁgg the m xture was washed with saturated
aqueo nium chl ori de. The organic | ayer was dried
over anhydrous sodiumsulfate and filtered, then the
fad4gjate was concentrated under reduced pressure, and
the obtained residue was subjected to flash silica
gel cHoormatodubaphy.ofThe fraction obtained from an
elution_wi th hexane: ethyl acetate = 1. 3 was

Tohlcéntrapeauhary gl ap ésgaﬁélu%oﬂbﬁtrafrlﬁ mefayll -4-m

SO LR L1 L P00 5B i
%%%%% e§ﬁ1n%ﬁ?ﬁyieﬁééﬂtbrﬂ&a(5%18 éléﬂ@ﬁ%@thﬁﬁol(o 027
nﬂ',zsy.ma@au M + 1Py b 28} ri8z3le 8(@&(@1 on)m mmol) ,
8. 61(1H, s) LC-MS niz: 433(M +H). [0455] Exanple 96:
45n[e(c@y5m@irphgbi@qa h@h)ﬂ’-%)s[ (14 1 P uet ophehyl )and

sul finyl]nethyl]
YoMy dr dx et ﬂwstwmwwpm frrbodhividamydeochloride

d&%%%§]0‘44mmol)wereaddedatroomtemperature. Afterstirring
for 3 hours at room temperature, the reaction mixture was washed
with water and then with saturated brine. The orxganic 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 froman 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.

'H-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, w),
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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F\ I FNH~OH OIl~F [0457] To a solution of
5-1(2,5-di fluorophenyl)[ (4-fl uorophenyl)thio]nethyl]-N
-(2-h ydroxyet hyl)-4-nmet hyl pyri di ne- 2- car boxamn de
(478 ng, 1.11 nmmol) in nmethylene chloride (15 m),
3-chl oroperbenzoic acid (293 ng, 1.11 mmol) was added
at 0C. After stirring for 3 hours 192 ] at the sane
tenperature, the reaction mxture was washed with 1 N
aqueous sodi um hydroxi de, the organic |ayer was dried
over anhydrous sodiumsulfate and filtered, and then
t he fildztangtle Swas concentrated under reduced pressure.
The[resulting resi due was sybjected %o flash si%ica

@Eégye was washed with hexane, and then the residue
ried, under reduced pressure, to obtain the title
coppoupnd £ 238my, 0.53 mol, 481) as a colorless
subs ance. 1H NVR(400MHz, CDC13) 5: 1.94(1.5H
3(1.5H, s), 2.51-2.65(1H
BB, 70(2H, M), 3. 83-3. 90(2H, 1), 5. 33(0. 5H, s),
5.35(0.5H, s), 6.87-7.14(4H, ), 7.28-7.37(2.5H, m,
%¥#§U7.54(0.5H,n),7.92(0.5H,s),7.97(0.5H,s),8.36-8.46(
, M, 8.85(0.5H, s), 9.03(0.5H, s). IR(ATR)cm 1:
3383, T66050158%n 1527, 1489, 1225, 1082, 1049. Anal.
Cal cd for C22HI9F3N2CBS: C, 58.92;H, 4.27;F, 12.71;N,
% PB(45, £ 1hotbpReunt t1,015@2,53 sHE rd £300Foptich @l nethy 11 6N -

S, 7.08.
2-hydroxyethyl) -4-methylpyridine-2-carboxamide (173 mg, 0.38

.--- T -. -.J " ng

mmol) inmethylene chloride {5ml}, 3—chloroperbenzoic acid (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 aqueous 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,
and thenwascollectedbyfiltration, toobtainthe title compound

(126 mg, 0.26 mmol, 68%) as a white solid.
TH-NMR (400MHz, CDCl1;)}8: 2.14(3H, s), 2.60{(iH, 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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M5 mz: 449(M +H). [0458] Reference Exanple 10:

O-ethyl S-(3,5-difluorophenyl) dithiocarbonate [0459]
cos S~F F [0460] 3,5-Difluoroaniline (7.11 g, 54.0
nmmol) was dissolved in 193 - --- - ----- - met hano
(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
dropwi se thereto at the sane tenperature, and then
the mxture was stirred for 30 mnutes at the sane

f“érrpe? attit e 2513&  obti-ned - Fdaét ¥ ool Ui on Wg(m 8).
r et.9a so n of 0- ethyl potassium

gf ﬁﬂ%éﬁfg%ﬁakg ?c%%&%gcfgl product) (13.0 g, 81.0

MROAJR)dm WAt 8p76 150:6d,) 1833 ,65403 Thsreactdon ma@ urnes2,

was heated to 100C, stirred for 30 mnutes, and then

edbl ed to roon1tenperature, and the mxture was

xtr dg th ethyl acetate. The organic | ayer was

saturated aqueous sodi um

nﬂgxpg@iga@'&@aat§2H§gwg$gquantky sdr. i7egHoVEr 7@y drsaws ; N,

sodium sul fate, and filtered, and then the filtrate

fedl conEent rerwtf uRddrt rédlic el Ptidsstf e76 PheSr84ift ind>-

reﬁﬁpue was §ub ected to flash silica gel colum

¥hr ﬁ%t&@PéHhVH and the fraction obtained from an

$ 4.0n with hexane was concentrated under reduced

Eresgure to obtain the title conmpound (1.86 g,

7. 94mM@lanpia¥sas a yellow oily substance.

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl) thiolmethyl] -N-(2-h

yvdroxyethyl) -4-methylpyridine-2-carboxamide

[0453]
Q
F Ly —~ -CH
I 2N H

Q,

[0454]
To a

solution of
-[{2,5-difluorophenyl) [ (4-fluorophenyl}thioclmethyl]l -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 mmcl),
4-methylmorpholine (0.150 ml, 1.36 mmol), and
A 1-ethyl-3- (3-dimethylaminopropyl) carbodiimide hydrochloride
(262 mg, 1.26 mmol) were added at room temperature. After

stirring for 4 hours at room temperature, water was added to
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1H NVR(400MHz, CDC13) 3: 1.36(3H, t, J=7.1Hz),

4.63(2H, q, J=7.1Hz), 6.87-6.94(1H, nm), 7.03-7.10(2H,

m . [0461] Exanple 97:

2-Brono-5-[(2,5-di fluorophenyl)[(3,5-difluorophenyl)th

iojme thyl]-4-methylpyridine [0462] F NBr F S VF

194 [0463] 666 To a solution of 0-ethyl

S-(3,5-di fluorophenyl) dithiocarbonate (1.86g,

7.94muol ) in ethanol (20m ), 1Naqueous sodi um

hydroxi de (20 ml) was added, "and the m xture was

shé mead £ 1bamiZ thawr, sarat t65 @ixTheerwacvashediwitthr satwagted

cooled to room tenperature, and was washed with

ALY RS LG GblO&@%eqﬁéﬁt pyganife 1é‘d(l?é'oU§SI %Jgﬂeﬁfd over

was acidified with 1 N drochl ori an

EREYETIR] %@H%%%%%@%%F& Phged” o rganf 11 Ping vas
u

988 ALLAC O Bha2P DA AU SPALUBSULEA AR ralhtl Ul due

e Was~ concent'rat e reduced

9&@%%5@«:@@ td §1’Aéﬁ Lonied g bm%ﬂr@&utbgﬁg%mf& due ®mattion
brond-5-[ chl oro(2, 5-di fl uorophenyl ) nmethyl ]-4-nethylp

y]btedinecn@r(sﬂt & ejutic8dwinivlhexebtaigidyli acRehbeende 3 was
Exanple 2 in N, N-di net hyl f or mam de(40nt), potaSS|um
caRERIHaaE qAUITRY, ralursd Rﬁﬁﬁs}lr\%a§° rjtie i er‘?fﬁ”é’ﬁund
2tnD§Ehere at 0C, and the m xt was_stirre

%t dontTehper 4Fre® &t CT168E af 2 p o V\%’iance

wenevrddrEzQ t keclepst i on I pstyr esat 0L, s¥he. &8 gani cm) ,
| ayer was separated, and the organic |ayer mas mashed
MENW3.66(2H, m), 3.80-3.87(2H, m), 5.82(1H, s), 6 7.00(4H

m), 7.28-7.38(3H, m), 8.00(1H, s), 8.31-8.37(1H, m), 8.61(1H,
8} .

LC-MS m/z: 433 (M'+H) .

[0455]

Example 96:

5-[{2,5-Difluorophenyl) [ (4-fluorophenyl)sulfinyllmethyl] -N-

(2-hydroxyvethyl) -4-methylpyridine-2-carboxamide

[0456]

F Ly ~~-OH
| N H
=

L
F

[0457]

To a solution of
5-[{2,5-difluorophenyl} [ (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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sat urat ed aqueous sodi um hydrogencarbonate, and then

with saturated brine. The organic |ayer was dried

over anhydrous sodiumsulfate and filtered, then the

filtrate was concentrated . under reduced pressure, and

the obtained resi due was subjected to flash silica

gel chromat ography. The fraction obtained from an

elution with hexane: ethyl acetate = 30: 1 was

concentrated under reduced pressure, and the

resulting residue was washed w th hexane, and then

wastioolsaeet esmpyrduute, athemedar ioht @i prtutdevalsi vhehed with

compound (2.35 g, 5-31 nmol, 670) as a white solid.

19% aQHENWR(EZF@DMWhY@D@iE)GG zhsnrmms; lagegaapHirsgd over

6 62 6. 69( 1H,, ga g 96-7. 07 2H lp
J?OLBQZ(S«BQ}:LUW) ’sul _’%%(aﬂq }tege Q(amqi tﬁafn JZ'L rate

éé%FPéééég% enyFy%%éﬁékag%ﬁ oro ﬁenyl) Sultlnﬁf?fldue
ws& hy&xg% dtfiscn%Jf@égﬂaéﬁfmgd%eh%@l%mﬁtogr%hf iMNa $rE

To a solution of
Eria)dzmtm wt@anaddf fémiairophanyby [¢3;15 taixaneor e Hdktthte
iojme thyl]-4-methyl pyridine (2.35 g, 5.32 nmol) in
£l :uéreay 69nﬁ¢1)1traiae¢1 srdpas rsiugedopressyrut Fheitgfulming

1.54 M 4. 14 1) was .added in a
R ERe HReBar Lt e At 20 ot e 7esidul WEe ariea

under reduced pressure, to obtain the title compound (238 mg,
0.53 mmol, 48%) as a colorless foamy substance.

1H-NMR (400MHz, CDCl;) &: 1.94(1.5H, s), 2.13(1.5H, a),
2.51-2.65(1H, m}, 3.63-3.70(2H, m), 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, wm),
7.48-7.54(0.5H, m), 7.92(0.5H, s), 7.97(0.5H, 8), 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.
2nal. Calcd for C;HiaF:N20,8: 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;5, 7.08.

MS m/z: 449 (M" +H).

[0458]

Reference Example 10: O-ethyl §-{(3,5-diflucrophenyl)

dithiccarbonate

{0459]
~0
\%F
F

foasol

3,5-Difluorcvaniline (7.11 g, 54.0 mmol) was dissolved in
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was stirred for 30 mnutes at -40Cl and then cool ed
again to -78C, andN, N-di net hyl f ormam de(0. 494 ni, 6. 35
nmol ) was added. After conpletion of dropw se

addition, the reaction mxture was al |owed to warm
tooC, and water was added at the sane tenperature.

Et hyl acetate was added to the reaction mxture, the
organic |ayer was separated, and then the organic

| ayer was washed with saturated brine. The organic

| ayer was dried over anhydrous sodium sulfate and

et hated, (30hen) | hadf 1 N hgtiecwhSorinaedtr a1 SH mlimies added
reduced pressure, and the obtained resi due was

stbjlécCed MG eguentdyh spbiluhigeloic Rpdhwn agtaplie. (4 9,
fraction obtained from_an elution wth hexane: EéQ¥!the

Gtet AL 18:"A-Sfad 2Rtk el Ut meabeet®

P Behpe L0 0P e i;ﬂsnttqueh%;&%%% Wa { 1301 Bor 28w hutes
ol , Zf as d white sall

A HNVREAGRMEE & 2. 406 3bbtained reaction solution was
5),5.97(1H,s),6.63-6. 70(1H, n), 6.73-6.80(2H, m,

HIPH Tr (2 L) soTuBBerroBO¢déthyIpotagsfAB{dithi)carbonate
8.74(1Hu m, 10.03(1H, s). M5 mz: 392(W+H). [0467]
Bamsreigd: peodfi¢) F1B-P| gorBhHempe)) (B water {150 ml) at
5-di fl uorophenyl ) sul fonyl ] net hyl .

% et hy | WFFaPﬂé‘@zﬁ-t&'&’rveb%%me@t&éi W 168637 sGirEsg foy 30
&iéaﬂeéf gndLgég?hooIngJ§QkH%{ngﬁérature, and the mixture
was extracted with ethyl acetate. The organic layer was washed
with saturated aqueous sodium hydrogencarbonate, subsequently
dried over anhydrous sodium sulfate, aﬁd filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting regsidue was subjected to flash silica gél column
chromatography, and the fraction cbtained from an elution with
hexane was concentrated under reduced pressure, to obtain the
~titlecompound (1.86g, 7.94mmol, 15%) asayellowoilysubgtance.
1H-NMR (400MHz, CPClsy) &: 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-Brome-5-[(2,5-difluorophenyl) [ {3,5-difluorophenyl} thio]lme

thyl] -4-methylpyridine

[0462]

F Vo -Br

E =N
Sw;::r“
F
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5-[(2,5-difluorophenyl)[(3,5-difluorophenyl)thio]nethy
I']-4- methyl pyridine-2-carbal dehyde(1.36 g, 3.47 mmol)
inf ormc acid (40 m) , 31% aqueous hydrogen
peroxide (4 m) was added and the mxture was stirred
for2hours at0C. After stirring for another 2 hours at
roomtenperature, water was added to the reaction

m xture, and the solid thus precipitated was coll ected
by filtration, and was washed with water. The
resulting solid was dissolved in nethylene chloride,
aogsihe solution was washed with 0.1 N hydrochloric
acid. Subsequently, the organic |ayer 197 was dried
over &ithypdrolstsodi ofn Guttfhatle Sadd . b fii Ekeqrophaihen

gL v concet e Wt Lot OSSR S

. . [ j | i 0.t
e TR N ol
SO i ponbs NMR dcA00Miz e CRGL3) oR ! mBedf-d ¥Hs Sdoled 2 room -

(1H" S), 6.95-7.02 (iH, M), 7.06-7.15(2H, m,

TS rat3e2Hand) vad . wlsed O(itH, ne)hyl8nd7¢1iHhrigde .
9.24(1H, s). Ms mz: 440(M +H). [0470] Exanple 100:
HabggueRtiyt | hbe opleeguy [{eyer was acidified with 1 N

S LBy S NI o e miess g
%I'Qed'z::ygagic pla wgsldf%ctloge[rogg@drous sodium sulfate and
filtered, and then the £iltrate 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 (1.21g, 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
gaturated agqueocus sodium ‘hydrogencarbonate, and then with
saturated brine. The organic layer was dried over anhydrous
godium 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 = 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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To a solution of

5-1(2,5-di fluorophenyl)[ (3, 5-difluorophenyl)sul fonyl] m
ethyl ]-4-nmethyl pyridine-2--carboxylic acid (105 ny,
0:24 mmol) in nmethylene chloride (5

m ), 2-am noet hanol (0.016 m,0.26 mmol),

1- hydr oxybenzotriazole (36 ng, 0.26 nmol),

4- et hyl nor pholine (0.029 m, 0.26 nmol), and

1- et hyl - 3- (3-di met hyl am nopr opyl ) car bodi i m de
hydrochloride (51 ng, 0.26mmol) were added at room
trenEr (4100MEz, ADCAs 361 BrBAG3HST &) . 5 -B6URE. &) rodR-6-69 (1H,

tenperature, the reactjon nj re wa d ith,
RNyl doedrre 80d ¢ e orgdare Plyer ads Tarrat W
DS (1 anRydr gus, $pgi ym sul fate and filtered, then the
filTtrate was concentrated under reduced pressure, and

6, /G0t aikned i esidug) . Was subjected to flash silica
gel chromat ography. Thefraction obtained from an
plag4lon wi th hexane: ethyl acetate = 2: 3 was
concentrated under reduced pressure, and the resulting

S S s o 3-63-3.69(2H, m, 3.82-3.89(2H,
Mass9. 00(1H, s), 6.93-7.13(3H, m), 7.22-7.30(2H, m,
7.65-7.72(1H, m), 8.01(1H, s), 8.36-8.44(1H m,
9@@@%@ | RGATR)cm 1: 3388, 1660, 1604, 1529,
e293 44, 1333, 1298, 1146, 1078, 989. np: 82-84C
Anal _S\@réd for C22HLI8F4N204S: C, 54.77;H, 3.76;F,

15. 75; 5.81;5, 6.65.Found: C, 54.89;H, 3.95;F,
15.46; N 5.76;S, 6.78. M5 mz: 483(M +H).

] t ) .
] r g 1T 1yp g:oi A O ¢ an
ﬁg&g}i@g&&aiﬁgg'gpafﬁéfﬁgﬁyg%ONHz, CDC13) 8: 2.30(3H,
S(IH 7 .
S

[0466]
To a seolution of
2-bromo-5-[{2,5-difluorophenyl) [ (3,5-difluorophenyl) thio]lme
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 320 minutes at —'40°C, and then cooled again to
-78°C, and N, 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 wag added to the reaction mixture, the organic
layer was separated, and then the organic layer was washed with
gaturated brine. The organic layer was dried over anhydrous
sodium sulfate and filtered, then the filtrate was concentrated

under reduced pressure, and the cbtained residue was subjected

1se



[0473] Exanple 101: 5-1 [(4-Fluorophenyl)sulfonyl](2 3

6-trifluorophenyl)nethyl ]

- N (1- hydr oxynet hyl ) - 4- net hyl pyri di ne- 2- car boxam de

[0474] N\ | FI NHIOH OOF [0475] 199 To a

sol ution of

5-1[(4-fluorophenyl)sul fonyl](2,3,6-trifluorophenyl)ne

thyl] -4-nmethyl pyridi ne-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

{ orarektehiidea( @Yehoia tddrapiy . 5cThe feens isodbgmined from

hydroxide (0.4 m) were added at 0C, and the m xture

s lsthionedl tl visranghte iy aeat2edper A uf #¥asSHRPIRAtrated

carbonate (20 ng) was . added.to_the reaction m re,

R p M Ry SRS S T 0 R L
epper ature...Th L X .concentrated under

%egﬁc%wlp’r :Gs?’sfgr g,smgn\t'drﬂiﬁ%n ihlgjp'r esi due was di ssol ved

i p-3am | orofuy, gpadssi)eid Dver (3Magness 1 S f =it e6 - @hds - 70 (1H,

filtered. Subsequentl % the filtrate was corbce‘%g)t rﬁt ed)

Bhdef - 7 2dfic®U(2thr gakur &: 2&nt AHEHredMi 1t i Ay’ 1 esitdué wad -

ubj ed.\t 0 Si i r togeaphy. The fraction
Zb?%?%e’ddsf)r’or%'gﬁ (?etﬁb%?ic)h Jf'/:w(hth éxaze: ethyl acetate =.
s o/ Yas;£opseptrated under reduced pressure, and the
rsesu{tl ng resi dl)Je was washed with diethyl ether, and
ibesywas col lected byfiltration, to obtain the title
compound (93 ng, 0.20 nmol, 58% ) as a white solid. 1
H NVR Ex0@Wez 29€DC13) S: 2.15 (3H, s) , 3.04-3.09 (1H,
m

, 5.01 (2H,
5-[(2,5 —D:i.f(luorophenyl) [{3,5-difluorophenyl) sulfonyl] methyl

t
0]

] -4-methylpyridine-2~-carboxylic acid

f0468]

F Sy o
N

{0469]
To a solution of

5-[(2,5-difluorophenyl) [ (3, 5-difluorophenyl)thiolmethyl] -4-
methylpyridine-2-carbaldehyde (1.364g, 3.47mmol) in formicacid
(40 m1l), 31% aqueous hydrogen peroxide (4 ml) was added and the
mixture was stirred for2hoursat 0°C. Afterstirringforanother
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
dissolveci in methylene chloride, and the solution was washed

with 0.1 N hydrochloric acid. Subsequently, the organic layer
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t, J=7.2Hz), 5.89(1H, s), 6.85-6.88(1H m,
7.15-7.23(3H, m, 7.74-7.78(2x, m, 7.97(1H, s),
8.84-8.88(1x, br), 9.43(1x, s). SR(ATRjcm 1l: 3332,
1650, 1592, 1521, 1496, 1145, 1054, 817, 582. M5 m z:
469(M +H). Anal . Cal cdf or C21HI6FAN2OASO. SH20: C,
52.83;H, 3.59;F, 15.92;N, 5.87;S, 6.72.Found: C
52.65;H, 3.56;F, 15.87;N, 5.81;5, 6.65. 104761

Exanpl e 102: 200 2- Brono-4-net hyl -5-[ (phenyl thio) (2
3,6-trifluorophenyl)nmeth yl]pyridine [0477] F Br F
Fas Sri@4dddr Rohgdsohsitsodiunf sulfate and filtered, and then
2-brono-5-[chlore(2,3,6-trifluorophenyl)net hy%% 4- et h
YheyFilitee e, gongenoratrdwBIderopedlARE P FRIE -enteS

Exanple 4 in. N Ndi nethylfornamide (25n,), potassi

ESTBOAc TETLNG, 48 P8 BEt 3 Bhd CbRKs CRELHof Lo ol s
| e .

Ser ey R ebPedn Pl S33°0 SRR E D o

fempamiur &5kt Byl sageiad ean@ water were added to

the reaction m xture at- 0C, the organic |ayer was
SepaMratadMEzabalke Sorxpami (GH, ayler 6 wiks( Mashediv 2dmiatoer(1H,
and then with saturated brine. The organic Ia(?/er vva§
dr i et Bver- 1&dRYdr Bus ?ra@f@s-ﬁ%zﬁsulmf)atg-%‘cﬂﬂ Pebed -

subsequent |y t iltrate was concentrated under

?eQﬂJE]gb ﬁ)esgugg,(ighds)the resul ting residue was

lﬁé‘q{ﬁf:t %qo(h@*hl) ash silica gel chronatography. The
r

action obtained from an elution wth hexane: ethyl
peei@t e was concentrated under

Example 100:

5-[{2,5-Difluorophenyl) [ (3,5-diflucrophenyl)sulfonylimethyl

] -N- (2-hydroxyethyl) -4-methylpyridine-2-carboxamide
[0471]
o
F Ly ~_-OH
E 2N H

O= F
oﬁ?

(04721
To a solution of

5-[(2,5-difluorophenyl) [(3,5-difluorophenyl} sulfonyl]l methyl
1-4-methylpyridine-2-carboxylic acid (105 mg, 0.24 mmol) in
methylene chloride (5ml), 2-aminoethanol (0.016ml, 0.26mmol),
1-hydroxybenzotriazole (36 mg, 0 .26 mmol) . 4-methylmorpholine
{(0.029 ml, 0.26 mmol}, and
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(51mg, 0.26mmol) were addedat room temperature. Afterstirring

for 4 hours at room temperature, the reaction mixture was washed
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reducedpressure to obtain the title conpound (2.05 g,
4.83 mmol, 940s) as a colorless oily substance.

i H NVR(400MHz, CDC13)
5:2.17(3H,s),5.76(1H,s), 6. 76-6.82(1H, m,

7.02-7.10(1H, m, 7.24-7.36(6H, n), 8.90(1H s). M

mz: 424(M +H). [0479] Exanple 103: 201

4- Met hyl - 5- [(phenylth|o)(2 3, 6- tr|fluorophenyl)nethyl]
pyrid ine-2-carbal dehyde [0480] 0 F ~~NH F FMS/
[0481] To a solution of

Wit Q- Ky disdilloric| 4pheny ithbi o} (20 8; Gatyerrf Vawrdpilkenyglier
Jeth yl]pyridine (2.00 g, 4.40 mmol) in toluene (40
mbydmmﬁadeumwlﬁat@nabﬁ flbwexad. theantia &g tyets was

, 5.28 mml ) _was added in an arg % %t s her e. at a
cozsventﬂ%éefie%%%ﬁeﬁm%r@%ra. & Patiig Fegiave

0C.. and t hen cool e n
e TR O e e R P o Y i f O
dﬁttaqrnedcﬁﬂ&h%'i @@Qél&{ QRWHSBe-A8HE { @Ry 1t e tRRCLI DN 3 was
m xture was allowed to warmto 0C, and water was

adfdet trarehenshireré@neet arassure Flanyl tlac eeat bt vag residue
added to the reaction m xture, the organic |ayer was
wepanghed, v at hived Foloeganpbé ¢fai’}fé1° vsélserfé’anFFHer
saturated brlne The, organi c Ia

STKh AP TRl L RIE BY U SR ahll SRR gﬁ G § fepound

q*;nfllhr@gemmgf %Qqc%gtrabggtgnggil&educed pressure.
Pésultlng Fesi

1H-NMR (400MHz, CDCl;) &: 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, 8}, 6.923-7.13 (3H,
wm), 7.22-7.30(2H, m), 7.65-7.72(1H, w), 8.01(1H, s),
' 8.36-8.44(1H, m), 9.17(1H, s).
" IR(ATR)cm ': 3388, 1660, 1604, 1529, 1493, 1444, 1333, 1288,
1146, 1078, 989.
mp: 82-84°C.
Anal. Calcd for CyzH;sFyN20,8: C, 54.77;H, 3.76;F, 15.75;N,

5.81;8, 6.65.Found: ¢, 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)sulfonyll (2,3,6-triflucrophenyl)methyl]

-N- (1-hydroxymethyl) -4-methylpyridine-2-carboxamide

[0474]

[0475]

1589



subjected to flash silica gel chromatography. The
fraction obtained froman elution with hexane: ethyl
acetate was concentrated under reduced pressure to
obtain the title conpound (1.03 g, 2.76 mml, 630) as
a pale yellow oily substance. | H NVR(400MHz, CDC13)
8:2.28 (3H, s) , 5.88 (1H, s) , 6.78-6.84 (IH m,
7.04-7.12(1H, m, 7.24-7.38(5H, m, 7.70(1H, s),
9.34(1H, 202 s), 10.06(1H, s). WMs mz: 374(M +H).

[ 0482] Exanpl e 104:

4- Met yd eSsplpheoyl il fonyl ) (2, 3, 6-trifl uorophenyl) net

hyl ri di ne-2-carboxylic acid [04831 OH p FO.O01
Foh4 ﬁq—a&yq;0§@pgylbﬁu%ﬁony1](2,3,6~tr1f uorophenyl)methyl}]
4- et hyl - 5-[.(_phenyl t hi.o) (2,3, 6-ti.fl uorophenyl hyl.
ST R TR AR DA CRFHE 00 50 " o8 IO} e ththea
i QI PEN 9!

S50 019 120 rg IR MRS IS0 I Bt hlons
Houis 3t FCroMbd BleR®:. 3dded 01t EaACkY Cqudtug BHELum
and the solid thus precipitated was coll ected by
Hyrdatazaitdeong . and) was evmabiretanior, watisrhe Mireturssyas isggrred

solid was dissolved in ethyl acetate, and was washed
i ditePtaReon HaTPaRAERISat LRt el FRFRENaTRe( Tt Jani ¥es

| ayer was_dried, over .anhydrous gnesium sulfate and

. \ £
TG FE P RGoC RO THE e 1 308 MRS R OB R Fat 6 0 £oF
48 RdUELd RRCESHESa i | eatb Lk @Shdy&-diRntrated
Washed W th et hano ,and then was coll ected by
frdd# a@Bedtressure, and then the residue was dissclved in
chloroform, dried over magnesium sulfate, and filtered.
Subsequently, the filtrate was concentrated under reduced
pressure,andthexesultingiesiduewassubjectedtx>silicagel
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%) asg a white solid.

1H-NMR (400MHz, CDC1l; ) §: 2.15(3H, s), 3.04-3.09(1H, m), 5.01 (2H,
t, J=7.2Hz), 5.89(1H, s8), 6.85-6.88(1ﬁ, 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)om™ *: 3332, 1650, 1592, 1521, 1496, 1145, 1054, 817, 582.
MS m/z: 469 (M +H) . |

Anal. Calcd for CpaHis FaNaOaS0.5H,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;53, 6.65.
[0476] |

Example 102:

200



obtain the title conpound (0.99 g, 2.36 nmol, 880) as
a white solid. 'H NVR(400MHz, CDC13)5:2.16(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 t, J=7.5Hz), 203 7.72(2H,
d, J=7.3Hz), 7.99(1H, s), 9.53(1H, s). M mz:

422(M +H). [0485] Exanple 105:

4- Met hyl - 5-[ (phenyl sul fonyl ) (2,3, 6-trifluorophenyl) net
hyl]p yridine-2-carboxamde [0486] O \ F N Hx FO ~
0] [0487 To a solu&lon of ,

2 ABHeRPA e Ohvdiy S LB RER

Eﬁl!g %rldlne 2- carboxyllc aC|d (300 ng, 0.71 nmol)
¥; nethylfornanlde (6 m),
[ngp otrlazol onxy)tr|pyrrolldlnophosphonlun1 hexaf
uorophosphate (556 ng, 1.07
)/ @ﬁzotrlazol-l-ol(144 ng, 1.07 nmol), amoni um
e (76 ng, 1.42 mol), and
qjydllsopropylanine (0.5 m, 2.85 mml) were added
|n an~" argon atnosphere at roomtenperature. After
stirring for3hours at roomtenperature, ethyl acetate
[9hihater were added to the reaction mxture, and the
m xtuyre .\ %13%%5305§d with ethyl acetate, and then
was mashe saturated brine. The organic

2-bromo-5- [chloro (2, 3, 6-trifluorophenyl)methyl] -4-methylpyr

idine (i.80 g, 5.13 mmol) obtained in Reference Example 4 in
N,N-dimethylformamide (25ml), potassiumcarbonate (1.214g, 8.73

mmol) and benzenethiol (0.58 ml, 5.65 mwmol) were added in a
nitrogen atmosphere at 0°C, and the mixture was stirred for 24

hours at room temperature. ZEthyl acetate and water were added
to the reaction mixture at 0°C, the organic layer was separated,

and the organic layerwas washedwithwaterand thenwithsaturated
brine. The organic layer was dried over anhydrous magnesium
sulfateandfiitered,subsequentlythefiltratewasconcentrated
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, CDCly) &8:2.17(3H, s),5.76(1H, 8}, 6.76-6.82(1H,
m), 7.02-7.10(1H, wm), 7.24-7.36(6H, m), 8.90(1H, s).

MS m/z: 424 (M +H).

[0479])

Example 103:
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| ayer was dried over anhydrous sodium sul fate and
filtered, subsequently the filtrate was concentrated
under reduced pressure, and the resulting residue was
washed with diethyl ether, and then was collectedby f
iltration, to obtain the title conmpound 204 (227 ny,
0.54 mol, 76% as a white solid. 'H NVR(400MHz,
CDC13) 3: 2.09(3H, s), 5.67(1H, br s), 5.92(1H s),
6.82-6.88(1H, m, 7.14-7.24(IH n), 7.50(2H, t,
J=7.5Hz) .
7MY 37 oA
1Y oS A
[5h§é¥hydroxynethyl)-4-nethy|-5-[(pheny|sulfonyl)(2,3,6
-tri huor ophenyl ) met hyl ] pyri di ne- 2- car boxam de
A+ ¥ | F1 N"OH F 06 [0490] / To a sol-ution of
F | -5-[ (phenyl sul fonyl)(2,3,6-trifluorophenyl) net
hyl Bg#yyri di ne- 2- car boxam de (215 ng, 0.51 mmol) in
et hylene gl ycol dinethyl ether (6nml), an aqueous
sol ution of formal dehyde (37% 0.2 nl) and 5% aqueous
[8®21um hydroxide (0.8 m) were added at O0C, and the
m xture was _stirred_for 1 hour at roomtenperature.
Sodi Uil GaPRSHEEE™ (9D ny) was added to the reaction
2 KA G R LBE [ HLKLIU GRS (3L LT B! PludlldiiA Fhetn

room tenperatur mXxture was concentrateé
yUNieFi diedlgedopr 55U, maBd) t iertdiiend @800WE) Was hexane
di'ssolved in chloroform dried over magnesi um sul fate,
solution of n-butyllithium (1.58 M, 3.3 ml, 5.28 mmol) was added

hen
HOropheny

H,'sj. NG 2. 421(M +1) . [ 0488]

inanargonatmosphereat -75°C. Thereactionmixturewasstirred
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
‘concentrated under reduced pressﬁre . The resulting residue was
subjected to flash silica gel chromatography. The fraction
obtained from an elution with hexane: ethyl acetate was
concentrated under reduced pressure to obtain the titlie compound

(1.03 g, 2.76 mmol, 63%) as a pale yellow oily substance.
1H-NMR (400MHz, CDCl, ) 6: 2.28(3H, 8), 5.88(1H, s), 6.78-6.84 (1H,
m), 7.04-7.12(18, m), 7.24-7.38(5H, m}, 7.70(1H, s), 9.34(1H,
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and filtered. Subsequently, the filtrate was
concentrated under reduced pressure, and the
resulting residue was subjected 205 to silica ge
chr omat ogr aphy. The fraction obtained froman elution
wi th 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
I %, ag,a white solid. 1H NWR (400MHz, CDC13 )
quzo'f%g(%H éé) 3.14-3.18 (1H, m , 5. A (2H t,
Mélg?g&gg,(ﬁfgﬂng s), 6.80-6.90(1H, m, 7.12-7.24(1H
, (.45-7.53(2H, m), 7.61-7.78(3H, m, 7.94(1H, s),
[(&,@a(lH br), 9.45(1H, s). IR(ATRjcm 1: 3382, 3334,
1654, 1494, 1149, 1054, 987, 723, 595, 555. M5 m z:
451 ( Exakple 10491] Exanple 107: N-acetyl-5-[(2

5- dlfluorophenyl [(4 quorophenyI)squon
_\’" Z_ P RY f H ﬁ‘- ( A Q1o

ledlne 5 cagboxyf%c F.:d 0493] To a sol ution of

To a solution of

4-methyl-5-[ (phenylthio) (2,3, 6-trifluorophenyl)methylipyrid
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. 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 ethyl acetate, and was washed with water and then
withsaturatedbrine. The organiclayerwasdriedover anhydrous
magnesium sulfate and filtered, and then the filtrate was

concentrated under reduced pressure. The resultingresidue was
washed with ethanocl, ang then was collected by filtration, to
obtain the title compound (0.92 g, 2.36 mmol, 88%) as a white

solid.
1H—NMR(4OOMHZ,CD013)5:2.16(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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5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]nethy
[']-4- methyl pyridine-2-carboxam de (150 ng, 0.36 mmmol)
obtained in Exanple 15 i nN, N-di et hyl f or mam de (7

m ), sodiumhydride (60% 34 ng, 0.79 mvl) was added
at 0C, and the mxture was stirred for 1 hour at room
tenperature. Subsequently, acetic anhydride 206 (40 1)
was added to the reaction solution at 0C, and the

m xture was stirred for 1 hour at roomtenperature.

Vi er, e gdded 0 e, FACLyONSIL XY re:oAnd (e

ur'e Mas exfracted w acetate and was

Mdrmed. acer(varhydr ous nagneS|un1squate The sol vent
was concentrated under reduced pressure, and the
[oes3l ti ng residue was subjected to silica gel
chromat ography. The fraction obtained froman el ution

MAthEEéﬂﬁﬁﬁmm&£h¥| acetate = 10: 3 was concentrated

L ! Qpaeny,. et gy
old ecte tion, to obtaln the t|tIe conpound
&%‘2 % 9 Lé%l g 8@@ as a white solid.
[§¢g@%F«4OON+E CDC13) 8: 2.29(3H, s) , 2.60(2H, s) ,
.96 (1K s) , 5.97(1H, s), 6.92-6.98(1H m,
Q2 8ulH, m, 7.15(2H, t, J=8.8Hz), 7.72(2H, d,
2 ?.74-7.79(1H, m, 8.03(1H s), 9.20(1H, s),
H, bs). IR(ATRjcm 1. 1725, 1706, 1589, 1463,
¥234, 1187, 1143, 1079, 970, 844, 717, 671, 593,
520, ' 487. np: 182-183C. M5 mfz: 463(M +H). Anal. Calcd
[fay71C22HLI7F3N204S: C, 57.14;H, 3.71;F, 12.32;N, 6.06;
S, 6.93. Found: C, 57.33;H 3.62;F, 12.64;N, 6.09;S,
7.00To pO49¥}tion of

4-methyl-5-[ (phenylsulfonyl) (2, 3,6-trifluorophenyl)methyllp

yridine-2-carboxylic acid (300 mg, 0.71 mmol) in
N,N-dimethylformamide {6 ml},
(benzotriazol-1l-yvloxy)tripyrrolidinophosphonium
hexafluorophosphate {556 myg, 1.07mmol) , benzotriazol-1-o0l {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. Afterstirring fdr 3 hours
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 washed with diethyl ether,

and thenwas collectedby filtration, toobtainthe title compound
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Ref erence Exanple 11: (4-Methoxybenzyl oxy)acetate
[ 0495] HO~ [0496] 207 To a solution of
4- met hoxybenzyl al cohol (1.00 g, 7.24 nmol) in
tetrahydrofuran (20 m ), sodium hydride (695 ng, 17.4
nmol ) and bronpacetic acid (1.00 g, 7.24 mmol ) were
added at O0C, and the m xture was stirred overni ght at
roomtenperature. Water was added to the reaction
solution, and the m xture was extracted with ethyl
acetate, and was dried over anhydrous., magnesi um
(281 135 0 Phe™@8 L veht® Md§5@oﬁ%éﬁ rﬁ?gﬂdunder reduced
lﬂ@rm@w&m@ndcﬁm ) 854l bionaur epi deeswasy suki et edobeix,
ilica gel chromatography. The ‘fraction obtained from
s}an 6els2t-FoRBWLE h m)dl zhlorbrvat (i3nen) met-I5QM8H, = .10=715%ak,
concentrated un reduce ressure, h
S e i s <4 SRt d A bt Red - 7aRB(E:
N-hexangy apgd then was collected by filtration, to
btaln the t|tIe conmpound (448 ny, 2.28 mmol, 32% as
M@ W 1 @29qQMMt gy ' H NVR(400MHz, CDCl13) 8: 3.82(3H, s) ,
4.11(2H, s) , 4.58 (2H, m , 6.89(2H, d, J=8.SHz),
[Ga29(2H, d, J=8.5Hz), 9.50(1H, bs). [0497] Exanple
108 [[[5-[(2
EEﬁﬁEéﬁhbﬁ@L;[(4 fIuorophenyl)sulfonyl]nethyl]
banyl H

-4-r
N— —

lLForophenyl Jmethyl]l pyridine-2-carboxamide

[0489]

F ™ “oH

[0450]

To a solution of
4-methyl-5-[ (phenylsulfonyl) (2,3, 6~-trifluorophenyl)methyllp
yridinenz—carboxamide {215 mg, 0.51 mmol) in ethylene glycol
dimethyl ether (6ml), an aqueous solution of formaldehyde (37%,
0.2 ml) and 5% agqueous sodium hydroxide (0.8 ml} were added at
0°C, and the mixture was stirred for 1 hour at rcom temperature.
Sodium carbonate (40 mg) was added to the reaction mixture, and
the mixture was stirred for 20 minutes atr 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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Ol F [0499] To a solution (78 ng, 0.40 nmol) of

5-1(2, 5-di fluorophenyl)[ (4-fl uorophenyl)sul fonyl] nethy
[1-N 208

(1- hydroxymet hyl ) - 4- et hyl pyri di ne- 2- car boxani de (150
ng, 0.33 mmvol) obtained in Exanple 85 in

N, N-di net hyl formam de (3 ml),

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi i m de

hydrochl oride (96 ng, 0.50 mml) and a catal ytic

amount of _ di net hyl am nopyri di wer e added,. and_t he
toriSidcs wak %fmm%@grapa 4 'aﬂx'e %FaFBbﬂ’i‘t‘gﬁtﬁe\”ﬁ?iuPéom an
M 05, At | QrhlF SRRCLEAN, . B ESncaRE-d i under

ur e Was Fact acetate
ré{uRd ?Y’@ESQPQ)’ da(r&w S re0 P 88hE at s i dike we@! weBhedlasith
concenfrated under reduced pressure, and the resulting
dieasivduerhavas andbjlent edstmiSiddted lgelf idhrathtograpbytain
The fraction obtained froman elution with hexane:_
thet fpjiktlacetwpeund X901 ngas0 - 2omuedt r aPEH amdewhite solid.

14 %%g%ﬂg@ﬁs Ep&fbbgg 091%@ IL-pe sthhle fgﬁ%&k‘/@(jh %@Z@,H,

€ solid.

tC@in;’ﬁ.H@) 2.23((34, §)),, 63859639"3(3-),, md, 518(3247 9B, (1H, m)

5.56(2H, d, J=7.5Hz), 5. 96(1H s), 6.86(2

7.35878B2 Y 2H, 61917 65 DE(-114, (3Hy M7, B199 (B fm %88(1}1 br) .

t, J=8.8Hz), 7.28(2H, d, J=8.8Hz), 7.70(2H,

95‘5]@%8 8lr), 7.74-7.79(1H, ), 7.98(1H, s). 9.00(1H,
TH (ATRT émSHZ 3389, 1343UH, 1634, hROATR)1aim, 1108386871728, 595,

1691, 1589, 1511, 1492, 1236, 1145, 1105, 1081, 817,
55623, 590, 524. [0500] Exanple 109:

Mélm/P][&51(Mtlflyorophenyl)[(4 f1 uorophenyl ) sul fonyl ] e

[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-difluorophenyl) [ (4-fluorophenyl)sulfonyllmethyl] -4-
methylpyridine-2-carboxamide (150 mg, 0.36 mmol) obtained in
Example 15 in N, 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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- 4- et hyl pyri di n-2-yl ] car bonyl ] am no] net hyl

hydr oxyacetate [0501] 209 OO F NNO~-0 O-\ OF
[0502] To a m xed sol ution of
[[[5-[(2,5-difluorophenyl)[(4-fluorophenyl)sulfonyl]ne
thyl] -4-nmethyl pyridin-2-yl]carbonyl] am no] nethyl
(4- met hoxybenzyl oxy) acetate (150 ng, 0.24 mmol) in

di chl oronmet hane-water (1:1, 10 ni),

2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none (65 ng, 0.29

| dded, dth 1 xt i .
PR PRLEEY G PR B P R 8 R T e

h e . i
whE AL FRH Y W2 L08y ELASAANAS AEACHES Yhbla

£ S@hHRRLEHE 1 BRiGcudh] @RIMR m ARIKY QS crethsrasul fRbehyl
subsequent [y the sol vent was concentrated under

atethinedapbesstideicdameet Bhehydsals imgrmeadiuousuigeste. The
subjected to silica gel colum chromatography. The
sélewtti rRsobracertrdteinanies gefyAedi pyessure, and the

di chl or onet hane: net hapol =50: 3 was conﬁgg{rat%g undﬁr
TR BUICET TpP LIRS AASHEURS i B2 EEher, TOmRTOITARRY

| f | | ! . . acectace
SRS 51 P4 AT S Sl e o
= 15t ANREAQOMES  ~CDEd 3hder 2eddb8blpredsute 180dheSkaulting
5. 60(2H, d., J=7.BHz), 5.96(].H s). 6.91-6.98(1H, n,
&l ka7 w08 (Wakhan with ASEkY] tethlus aBHz Y- haxare{,2Hnddthen
" J=8.8Hz), 7.74-7.78(1H m,

was collected by filtration, to obtain the title compound (80
mg, 0.17 mmol, 48%) as a white solid.

1H-NMR (400MHz, CDCis) 8: 2.29(3H, s), 2.60(2H, s), 5.96(1H, =),
5.97(1H, 8}, 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),
$.20(1H, =), 10.38{1H, bs).

IR(ATR)cm"1: 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. Caled for Ca H.i,FsN.0:8: C, 57.14;H, 3.71;F, 12.32;N,
6.06;5, 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]
o O
HOJ\/O\/U

[04%6]
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7.99(1H, s), 9.02(1H, t, J=7.5Hz), 9.18(1H, s).

| RCATRycm 1: 3386, 1747, 1687, 1589, 1515, 1492, 1236,
1145, 1081, 590, 526. 210 np: 84C. M5 mz: 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-fl uorophenyl)sul fonyl]nmethyl]-N
(di met hyl am nonet hyl ) - 4- et hyl pyri di ne- 2- car boxam de

[ 0504 “ I, A NH

5- [( °5ad$?PU6VEbﬁgnﬁrTT%QP*fﬂﬁW%ﬁh% %#;%?anyl?he¥
il 233 R B DAL DA 2 Al PO A (AR (85D )

or mam de

mrﬁﬂ]) agdaf Qf&ﬁ’ézgf‘é'ﬁid;e acS.Q' wiion d, 3_'70/0245[‘ﬂmdﬂ)) aRde added at
|nethylan1ne hydrochl oride (136 ng, 1.67 mol) were

peagddedi ahe Aixtamd whe snixted evewasight mtedodrotempehatmse .-

at roomtenperature. Water was added to- the reaction
vigtiowt wpe,addndl thetlhe xaack IRRsS @K Ef-e 8P EIF @thf;‘;Pre was

acetate, and was dried over anhydr odium.s
e%%&ﬂv@hFhm%“s‘lyjc&?@é:ﬁFFat BB Wefer gL CY g pF

uced pres ure

nfd LR e n_%]ﬁﬂ@%oiqugnt uas sublarhedehntidd feagsla
romat ograp raction tained froman elution
prid=hdi %@Eﬁg%%@memg&téﬁm@le waslBubjected to silica gel
chromatography. The fraction obtained from an elution with
dichloromethane: methanol = 16: 1 was concentrated under reduced
pressure, and the resulting residue was washedwithdiethyl 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.
14_-NMR (400MHz, CDCl;) 8: 3.82(3H, s), 4.11(2H, s}, 4.58 {(2H, m) ,
6.89(2H, &, J=8.5Hz), 7.29(2H, 4, J=8.5Hz), 9.50(1H, bs) .
[0497]

Example 108:

[[{5-[{2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonylimethyl]

-4-methylpyridin-2-vyl]carbouyl]amino] methyl

(4 -methoxyvbenzyloxy)acetate

[0498]

Pl Aot

[0499]
To a solution (78 mg, 0.40 mmol) of

5-[(2,5-difluorophenyl) [{(4-fluorophenyl)sulfonyl]methyl] -N-
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1 was concentrated under reduced pressure, and the
resulting 211 resi due was washed with diethyl ether
and di chl oronet hane and dried, to obtain the title
compound (99 ng, 0.21 mmol, 63% as a white solid.
1H NMR (400MHz, CDC13) S: 2.22(31-1, s), 2.38(6H, 9),
4.33(2H, d, .J=5.6Hz), 5.97(IH s), 6.91-6.98(1H, m,
7.01-7.08(1H, m, 7. 15(2x t, J=8.8Hz), 7.70(2x, d,
J=8.8Hz), 7.75-7.81(1x, ,  7.98(1x, s) 8.43(1H, t,

e AT lp?%@éR%‘:gég agipean i 3h s,

L Lo

mbp, A ddhy4 - 56&Erdﬂébﬁkyﬂ&mﬁioﬁ§o§y1ﬁcéﬁbodiﬁﬁmmﬂ
Exanple 111

hNIECECﬂ}J(dI&dE 06 yhgli pheaty msiclly | exg) @t drbeyytic amount of
met hyl ] - 5- (2, 5- di

d#m%y&gﬁéﬁypyﬁénw HeEE AR ) %ﬂf%ﬂl}lﬁétlﬁ?l‘j3545ﬁé¥ﬁ?d

r@ghfgdét? %gagf aerm%%)égrg]ure [ Q'?aQ:Qr tfr)as added to J:he rea'c_ltlon

5z Dk f | f t
mﬁfﬁ[‘% R 1 T e e
wa(s“dﬁ::.eﬂ@ ovBr 28dhyadys @ldaunedul fatxanphe 851veams was

sol ution of
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.

H-NMR (400MHz, CDC13) 8: 2.23(3H, s), 3.79(3H, 8), 4.56(2H, s8),

5.56(2H, d, J=7.5Hz), 5.96(1H, =), 6.86(2H, d, J=8.8Hz),

6.91-6.98(1H, m), 7.01-7.07(1H, m), 7.14(2H, t, J=8.8Hz),

7.28(2H, 4, 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.

05001

Example 109:

[[[5-[{(2,5-Difluorophenyl) [ (4-fluorophenyl) sulfonyl]methyl]

~4-methylpyridin-2-yllcarbonyl] aminolmethyl hydroxyacetate

[0501]
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2- (tert-butyl di phenyl silyloxy) ethanol (136 ny,
0.453mmol ) and p-toluenesulfonic acid (10 ng) in
benzene (5 m) were stirred 212 for 3 hours with
heating to 60C. The reaction solution was returned to
roomtenperature, and then was concentrated under
reduced pressure. Ethyl acetate was added to the
resulting concentration residue, and the m xture was
washed sequentially wth saturated aqueous sodi um
hydregen arb§§%te and saturated brine. The organic

I AsNaP over anhydrous sodiumsulfate and

1@r 2d, and then the filtrate was concentrated under

reda pressure. The resulting concentration residue
was jected to flash silica gel colum

chromat ography, and the fraction obtained from an
[edqalion with 250-. ethyl acetate/ hexane was
concentrated under reduced pressure, to obtain the

titl d° BoMPOEREAIFIRG 9. 127 mol, 510) as an

I ?@rﬂ OESagHgﬁéfgﬁmﬁﬁ %‘Ngﬁg@%%?%ﬁg%ﬁgfo%yﬁmgéhﬂ

- 8( 4H,
Aot ) B R 7,

(8B EEHBxQBéA LY 10K, acRtbae] 158 ) mg MD rd 4 m2@3( ih+H) .
[0509] Exanple 112: 5-[(2

dighporbuet bpmeriva haq 435 Luok Bphthy | )sul fonyI ] et hyl ]- N

5 %(%lf%gég§y%thﬁ§ neth IL 4?nﬁP$%ﬁP pe- 2 Gan Oégb

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, driedover anhydrous-sodium suifate,
subsequently the solvent was concentratedunder redﬁcedpressure .
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, andcollectedby filtration,
to obtain the title compound (26 mg, 0.05 mmol, 21%) as a white

solid.

'H-NMR (400MHzZ, CDC1,)8: 2.24(3H, s), 4.19(2H, ), 5.60(2H, 4,
J=7.85Hz), 5.96(1H, &), 6.91-6.98(1H, wm), 7.01-7.08(1H, m},
7.15{(2H, t, J=8.8Hz}, 7.70(2H, &, J=8.8Hz), 7.74-7.78(1H, m},
7.99(1H, g), 9.02{1H, t, J=7.5Hz}), 9.18{1E, s).
IR(ATR)cm ': 3386, 1747, 1687, 1589, 1515, 1492, 1236, 1145,

1081, 554, 5Z2e6.
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O F [0511] To a solution of 213

N[ 2- (tert but yl di phenyl si | yl oxy) et hoxy]
nmet hyl ] -5-[(2, 5-di

fl uor-ophenyl ) [ (4-fl uorophenyl)sul fonyl]nmethyl]-4-nethy
| pyri  di ne-2-carboxam de (56 ng, 0.076 nmol) and
acetic acid (51, 0.0912 mmol) in tetrahydrofuran (5

m ), tetrabutyl anmonium fluoride (1 M tetrahydrofuran
solutlon) (91 1, 0.091 nmmol) was added, and the

>%{ e was stirred f or 6 hours at roomtenperature.

Mhcett ¢ acid (51, 0.091 mmol ) and tetrabutyl ammoni um
md It i deo (f1l+M t et rahydrofuran solution) (91 |, 0.091
nmmol) were further added to the reaction solutlon
A tded-cfli £oUr 6: vie BitNaQs8d For 54183 Hbury: B Frodrr 217N
tenper Acetic acid (51, 0.091 mol) and

> t¥hirab tg Fanmoni um f 1 uori de (1 Mtetrahydrofuran

soI tion I r rd h ded to

éyregc%lon é,oiu%lgé)%1 gﬁ83%hgen$x%%r% 32§ﬁ§t|rred

[Jgug 5 hours at roomtenperature. Saturated aqueous
annnnluntchlorlde was added to the reaction solution,
and ExempilatUI@: was extracted with ethyl acetate. The
organlc Iayer was u?shedgmth saturated bri ne,

L] ine,

%?% due was subjected to flash S|I|ca gel colum
C onatqgraphy and the fraction obtained froman
Af- 70% et hyl acet at e/ hexane was concentrated
. »tedUCed pressure. Ether was added to the
I e84 ng concentration residue to precipitate a
sol ¥ pd ether was distilled off to obtain the
title conpound (35 ng, 0.071 mmol,
[0505]

To a solution of
5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -4-
methylpyridine-2-carboxamide (150 mg, 0.33 mmol) obtained in
Example 15 in N,N-dimethylformamide (3 ml), a formaldehyde
solution.(37%,‘54 1l) and dimethylamine hydrochloride (136 mg,
1.67 mmol) were added at 0°C, and the mixture was stirred foxr
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
cbtained from an elution with dichloromethane: methanol =

1 was concentrated under reduced pressure, and the resulting
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93% as a white solid "H NVR(400MHz, CDCl3) S:

2.22(3H, s), 3.68-3.80(4H, m, 4.95-5.05(2H, m,
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: 3347, 1668, 1589,
1513, 1494, 1309, 1282, 1230, 1147. np: 175-177C M5
mz: 495(M++H). Anal .cal cd for C23H21F3N205S: C
55.87;H, 4.28;F, 11.53;N, 5.67;S, 6.48. Found: C
r%%acﬁ%s E'J’afi%azs?}%e_l:(% é%h“gié\’:hyf’r 2%h2r 2id"31cnh PR thane and

r Db f LU0 [ £4: y f | dz<4-

M AR s e R e R S
aXmmiee 10513 0 F.-:, ' N O-j ~N Fi NHOF
1[0514J A benzene sol ution of

BB 4008l (S Snehy 13- 2C43Hr udrophdRY$5 s @' ohyl] iRtng

14 e (- iy TR DY) o4 BBL Byl By i ne- gy CARRQEAM

‘JI ? ,Ehégéjﬁ’w% F)Gég alhedyld éydnBFEJBQ? T AP

7 Sty dienerst angl, ¢49o0 (21, @,433c gA)), ands-7.81 (1H, m),
p-t ol uenesul foni c acid di hydrate (98 , 0.516

7.98(1H, s), 8.43(1H, t, J=5.6Hz), 9.16(1H, s).

IR(ATR)cm *: 3340, 1670, 1592, 1521, 1494, 1238, 1145, 10392,

838, 817, 711, 657, 5%0, 530.

Anal. cCalecd for C;:H,F3N;035.0.75H,0: C, 56.26;H, 4.82;F,

11.61;N, 8.56;8, 6.53.

Found: C, 55.97;H, 4.56;F, 12.44;N, 8.46;S, 6.51.

[0506]

Example 111:

N-[[2- {tert-butyldiphenylsilyloxy)ethoxylmethyl] -5-[(2,5-di

fluorophenvl) [ (4-fluorophenyl)sulfonyl]methyl] -4 -methylpyri

dine-2-carboxamide

[0507]

e O

N~ Ussi

“ 3
LTS

[cs08]
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
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nol ) was heated to ref
distilling off water.
returned to roomtenperature,

lux for 2 hours while
The reacti on sol uti on was

subsequent |y saturated

added,

and t he

aqueous sodi um hydr ogencar bonate was
m xture was extracted with ethyl acetate. The 215
organic | ayer was washed with saturated brine.,

subsequently dried over anhydrous sodium sul fate, and

filtered, and then the filtrate was concentrated
und reduced p ure It|n once n
Es? d%%u’x’/%é"%ﬁ &t P fqeoag 19 && C% ﬁ (II’LLijgl(j(:l)-1 was

r%p&%@a%f ?EB&;’ Lebragtd %ﬂeﬁb&e?é r&%chﬁeﬁa@éa under

utron wt thyl "acet at e/ hexane was concentr at ed
rdRU8Ed BRfHIRRE PresSsHr e cdthbiter waBSaadsledd aHeh@esulting
resulting .concentration residue, and the solid thus
cpneempraiaatcaﬂrﬂasdu@,o bhédttedmbytird wratweeied: sepisrdiinlly
the title compound (46 ng, 0.085 mmol, 256) as a
wikl tR R es. amqu?d@whz’dre@e&%?r@maztezanlsﬁ%t‘%)atecl -

N e
aéd 6%]( ¥ aglﬁ) ghgﬁ%é%blrlﬁrat% §Q'IS I_g?é&%tﬂ’irsaﬂgd u;l)der

ré&ﬁéﬂ&@ﬁﬁ@ébur@675he1£§§hlﬁﬁﬁ§icohégﬂtrieﬂ&m A Huel 236,
1147. : 121-123C M5 mz: 541(M). Anal.calcd for
s @274 BNSOE BasIT, s 59,88 gkl doD@mF, chmeZOWaPHYJW@ the

5.92. Found: C, 59.80;H, 4.07;F, 10. I3; N, 7.70;S, g
ff@gq_ng.]n Egg'é@ﬁsql%i fxgm an elution with 25% ethyl acetate/hexane

R O A A6 PGP OBRER, P RET T ey P PRt hE TS EAFte

1 pyri
0.127 mmol, 51%) as an amorphous substance.

compound {393 mg,
1H-NMR (400MHz, CDC1,) 8: 1.04 (9H, 8), 2.21(3H, s), 3.65-3.85(4H,
6.90-7.08 (4H, m),

m), 4.95-5.05(2H, m}, 5.%6(1H, s8),

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)sulfonylimethyl] -N-

[ (2-hydroxyethoxy)methyl] -4-methylpyridine-2-carboxamide

f0510]

o~

[0511]

To a sclution of
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FBr ~1 1 .NFN I~ CF3 [0517] 216 To a sol ution
of O-ethyl S- [6- (trifluoronethyl)pyridin-3-yl]

di t hi ocarbonate (-3.09 g, 11.6 mmol) in ethanol (30
m) , 1 N aqueous sodi um hydroxide (30 m) 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 tenperature, water was added, and the m xture
was washed with dichl oromethane. Subsequently, the

Z@f‘zﬁ"(%aa b LTS a s s Py RGO - STHe 5-a
L3 d d

B3 o SRR SRR RRON RSPl L s

dﬂ{giﬁzf-c%%ﬁeﬁsﬂu@é e@%U&gh Jherd esuhl il beskdueaas (5 pl,

di ssolved in N, N-dinethylformamde (50 m), and in a
0 J0dY egen) ahnesphef’irofuran (5 ml), tetrabutylammonium
2-brono-5-[chloro(2,3,6-trifluoro henyl nmet hyl ] -4-meth
flydcpwde (d Mﬁ@t(ﬁl’emirg’fumn gqmupng bt wed 0i- R 2RaFErld n‘t‘%‘-”
nmple 4, and then potassjum carbonate (1.71 g % .
I‘.fl. xre

aciﬁf-‘a )anﬂetrkbe B S Tes L TEREE P S POTES Ra S OSMtEFR
A 410 Y620 35 LL0D bSIMGIAL LS t%tt%uﬁg%mﬁhe A8 1¥BE £le

vvere a reac nmxture a organi c

u.ﬂ%ﬁkz@@§d§89éfﬁ&%@1u@ﬂ9n$h@ﬁ Neo0ph gaRine 1) ayere ¥aBther
washed with saturated brine. The organi c | ayer was

aditeidetb awner resrthydr sabuisiodi uang wfeah exiande fakterieded for
then the filtrate was concentrated under reduced
16pih@§§§r%t rooh teepomttainted Restitacigadssiubj foéd Tael)

and tetra?butycl %onlﬁrq rf ql%trg : a(F?)LhIX te-‘grah{rcrlgghlnggn solution)

(91u1,0.091mmol)werefurtheraddaitothexeactionsolution,
énd 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
organiclayerwaswashedwithsaturatedbrine, subsequentlydried
over anhydrous sodium sulfate, and filtered, and then the
filtrate was concentrated under reduced pressure. The
resulting concentration regidue was subjected to flash silica
gel column chromatography, and the fraction obtained from an
elution with 70% ethyl acetate/hexane was concentrated under
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(400MHzZ, CDCls) &: 2.22(3H, s), 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,
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obtained froman elution with hexane: ethyl acetate =
9: 1 was concentrated under reduced pressure to
obtain the title conpound (4.76 g, 9.65 mmol, 86% as
a pale yellow oily substance. 1H NVR (400MHz, CDC13)
S: 2.24 (3H, s) , 5.87 (IH s) , 6.81-6.90 (IH 217
nm , 7.08-7.18 (1H, m , 7.30 (1H, s) , 7.57 (1H, d,
J=8.3Hz) , 7.76 (1H, dd, J=8.3, 2.0Hz), 8.60(1H, d,
J=2.0Hz), 8.85(1H, s). M5 mz: 493, 495(M +H). [0518]

115: =
mﬁm@f’:éﬁ[‘ffla-ﬂ i T i SR 80y Sy et 51 mre 05278
9,fe t1e righl.uor ophenyl ) met hyl ] pyri di ne- 2- car bal dehyde

[0519] i F~CHO F I iN ylI*/Nv "CF [0520] To a
IRATRYGEN *of 3347, 1668, 1589, 1513, 1494, 1309, 1282, 1230,
1 -pronn-4-nethy|-5-[[[6-(trif|uoronethyl)pyridin-S-yI]

1'o] (2,3,6-trifluorophenyl)methyl]pyridine (4.76 g,
m®- 6579m@lkycin  toluene (100 m) , a hexane sol ution of
n-butyllithium(1.58 M 6.72 m, 10.6 mmol) was added
M§ m/zy 4PgdM aBhosphere at -78C. The reaction mixture
was stirred for 30 mnutes at -40C, and then cooled

Angaidrlcd EPBCC: did BMOdSreEhy s of hidhi de 2B0F8o¥L - i
1 6 d ) t et f
5 s e e O B bt A IR AT IS Sl 1)

(Y@ to 0C, and saturated aqueous ammoni um chl ori de

was ‘added thereto at the sanme tenperature.
D chizgefpeé hare: and water were added to the

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyllimethyl] -4-

methyl-N- [ {pyridin-3-ylmethoxy)methyl] pyridine-2-carboxamid

e

[0513]

0
N o
F Y
0=3
L,
F

[0514]

A benzene solution of
5-{(2,5-difluorophenyl) [ (4-fluorophenyl) sulfonyllmethyl] -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 to reflux for 2 hours while distilling off water.
The reaction solution was returned to room temperature,
subsequently saturated agueous sodium hydrogencarbonate was

added, and the mixture was extracted with ethyl acetate. The
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reaction m xture, and the organic |ayer was separ at ed.
Subsequently, the organic |ayer was dried over
anhydrous sodium sulfate and filtered, and then the
filtrate was concentrated wunder reduced pressure. The
resulting residue was subjected 218 to flash silica
gel chromat ography, and the fraction obtained from an
elution with hexane: ethyl acetate = 5: 1 was
concentrated under reduced pressure to obtain the
titl e _conpound (2.52 5.70 mol , AE as a elhf
Or&awcééb?ﬂfa’ﬁéé’asmd P@@Gr‘dﬁ?t%éﬁ% 5t ‘38%%‘—? ried

9(1H. s 83- 6,
o $oRgerth i SoEeTE e et sRpRiERS FiR
fl&%ratgdwag‘@Eﬂ%eﬂ%f@@éﬁ uﬁd@@(ﬂéﬁué&d*ﬁr@sgﬁ¥ét 9n9( 1H,

. mz: 443(MA+H). [0521] Exanple
rebi@tlng concentratlon.re51due was subjected to flash silica
4-Met hyl -5-[[[6-(trifluoronethyl)pyridin-3-yl]sulfonyl
ge]l( 29 Bump-ahichlagopophbny | Jurk ttingl T.pwtmrn @bradardokydn @n

acid [0622] FQH FIN F O [0523] To. a

61§5P8?|¥ﬁFQﬁ7O° ethyl acetate/hexane was conce trated under
h 6- Lfl or o l.).p hi o] ( 2,
Ieéuggé ¥ {%%opéé%3¥)*g er Ld¥%e car al“dehyde

.cohae{é@rauéﬂ Qs ikml,) ah& Eﬂé r%&lﬁ?'t@lu(sfsgrmﬁpu?élt%d was
aqueous hydrogen peroxide (6
collected by filtration, to obtain the title compound (46 mg,

0.085 mmol, 25%) as a white powder.

1H-NMR (400MHz, CDC1;)8: 2.25(3H, ), 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, J=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 Ca9Ha2FaN3048: C, 59.88;H, 4.039;F, 10.52;N,

7.79;8, 5.92.Found: C, 59.80;H, 4.07;F, 10.73;N, 7.70;8, 6.13.

[0515]

BExample 114:

2-Bromo-4-methyl-5-[[{6- (trifluoromethyl)pyridin-3-y1]lthio]

(2,3,6-trifluorophenyl)methyl] pyridine

[0516]

F\ o~ Br
I/N
N

#~CF,

[0517]

216



m ) was added at OC. After stirring the reaction

m xture for 5 hours at roomtenperature, water and
t hen di chl oromet hane were added thereto. After the
organi c |l ayer was separated, the organic |ayerwas
washedw t h saturated aqueous anmoni um chl oride, and
then with 10-0. aqueous sodiumthiosulfate. The
organi c layer 219 was dried over anhydrous sodi um
sulfate and filtered, and then the filtrate was

concentrated under reduced_pressure. The resulting
resi dfe 2wastwesPe PM%#tE¥hanol , and then was

o Bl A s R A e e,
11 . DYB #AOMNERy o, (CE ) nﬁﬁ 231 36 5 3bbus)s odiémgxérc(r:gﬂ’id%) (30
6.856.93 (1H 1 . 7.23-7.33(1H m . 7.86 (iH, d,

m1)58 SEEded Sa Tt hdhixS)re @aRbt{dtbd iAd nid#8g8n almsere
8.99(1H, d, J=2.2Hz), 9.50(IH s). M5 niz: 491(M +H).
fc[zzoazlhpuﬁxanm@(jllﬁhe reaction mixture was cocled to room

4- Met hyl -5-[[[6-(trif]luoronethyl)pyridin-3-yl]sulfon
temperatugey (Y3 5o M8 pRARRY nePHy %Miuﬁ@-%% LPEORINY

52 ERkpfLEatt, cotbPefutnr berho ransriar 0T affriniae
wiltk?Z13n hga%&ﬁicwco%@%ayl LAgt byd | pyldicRe- 41681 boxylic
acid (392ng, 0.800 mmol) in N, N-di met hyl f or mam de (10
dih)lpromethane. The organic layer was dried over anhydrous
godium sulfate and filtered, and then the filtrate was
concentrated under reduced pressure. Theresultingresidue was
dissolved in N,N-dimethylformamide {50 ml), and in a nitrogen
atmosphere,
2-bromo-5-[chloro(2, 3, 6-triflucrophenyl)methyl] -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 chromategraphy. The fraction
cbtained 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.
'H-NMR (400MHz, CDC1;) &: 2.24(3H, 8}, 5.87{1H, 8), 6.81-6.90(1H,
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(benzotriazol -1-yl oxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphate (624 ny,

1. 20mmol ), benzotriazol-1-0l (162 ngy, 1.20 nmol),

amoni um chl oride (85.6 ng, 1.60 mmol), and

N- et hyl di i sopropyl am ne (0.557 m, 3.20 nmol) were

added in a nitrogen atnosphere at roomtenperature.
After stirring for 220 2 hours at the sane
tenperature, the reaction mxture was dissolved in

t by t nd, the -sol yti I i,4 h
T E e ML D e o e G
dagatsiated o agueous. eammni @n gkbookde, b {ihwns).
saturated brine. The organic |ayer was dried over
Marhialy PSS  s4dpuMi il fate and filtered, then the
filtrate was concentrated under reduced pressure, and
[@5EBlobt ai ned resi due was subjected to flash silica

gel chromatography. The fraction obtained from an
Faampie, 9160
el uti ane: ethyl acetate = 1. 1 was

4 %éﬁﬁ{i}%ﬂtﬁ% u :g{?f{fi&%&%‘%hﬁﬁ gﬁ!ﬂé@m- angh theo) (2,3,6-t
a m xe sol ven (0]

r Bt NanQphand1 dingt Byl githielineand chhpal deisydol | ect ed by
filTtration, to obtain the title conmpound (229 ny,
f@&E¥[E8 mol, 58% as a white solid. The filtrate was

{ r@bed under reduced pressure, and the

ing residue was washed with a m xedsol vent of

. anddi et hyl et her, andthenwas collected by

filtrafion, to obtain the title conpound (66 ng, 0.135

mmol, ~ 179 as a white solid. 1H NVR(400MHz, CDCl13) S:

2.21(3H, s), 5.61(1H, br s), 5.96(1H, s), '

[&®35-6.93(1H, m), 7.21-7.31(1H, m), 7.84(1H, d,

J=8. , 7.85 (1H br s) , 8.04 (1H, s) , 8.24 (1H
© dd, ﬁE%%3?°;9€¥%§ $%8.99 (1H, d, J=2.2Hz), 9.39(1H

s RCAIRLE0 15 - BAPZ (1349910t éRde htDPSy+ k963 -3320hi 0]
2?%6?! 1163, 9%140?‘61107, 1078, 1018% 989.
(2,3,6-trifluorophenyl)methyllpyridine (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} was added. After completionof dropwiseaddition,
the reaction mixture was allowed to warm to 0°C, and saturated
aquecus 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,theorganic1ayarwasdriedoveranhydroussodium
sulfate and filtered, and then the filtrate was concentrated

under reduced pressure. The resulting residue was subjected
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np: 237-238C. M5 mlz: 490(M++H). Anal. Calcd for
C20H13F6N303S: C, 49.08;H, 2.68;F, 23.29;N, 8.59;S,

6. 55. Found: C, 48.99;H, 2.70;F, 23.14;N, 8.60;5, 6.70.
221 [0527] Exanple 118:

N- (1- hydroxynet hyl )-4-methyl -5-[[[6-(trifluoronmethyl)p
yridi n-3-yl]sulfonyl](2 3
6-trifluorophenyl)nethyl]pyridine-2-ca rboxam de
[0528] NV I FI %9HOH FOa CF3 [0529] To a solution

tgf%ﬁlpyﬁi%iﬁ 961 ERFPTRIS TRy | 359 e AY3CTHTR APEEAYEY

ted

kot p e PR R IR T AR RS S B PSR TS Y

ulfer, Ra300Ptds duit-LL Byl S igl ¥a8! c i T thboghlierz .52 g,
(0.8m), anaqueous solution of formal dehyde (37%

507(2(31Qnd11 ;) 53a(l dsNaageEons Agi snbshydeaxi de (0.200 )
wer e added at roon1tenperatur and the r
1R & OBz FHHSAAs 2 By dars Ghlis A eaB% &-Sian.
mf 84C14 0N dza(xiwrn@ AN (tl'ilze dﬂddsuﬁ@{z\évasi waghad s\M tvh 79 (1H,
saturate agqueous sodlun1hydrogencarbonate
d®f gani g, kapHe) was edr(iieid d,09e2. @HﬁWdBo@%(k@dsﬂnﬂ@uwﬁéﬂgf
and filtered, then the filtrate was concentrated
sunder reducedpres sure, and the obtained residue was
sqgjected to f}ash silica gel chromatography. The
&’ 8> YbtHi ned froman elution with hexane: ethyl -
(fegtate = 1: 1 was concentrated under reduced
pressure, and the resulting residue was washed with a
nixe@x§gbygn11@f et hyl acetate and di et hyl

4-Methyl-5-[[[6- (trifluoromethyl)pyridin-3-yllsulfonyl] (2,3

,6-trifluorophenyl)methyl]l pyridine-2-carboxylic acid

[0522]

{0523]
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% agueous 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 layer was washed with saturatedaqueous ammoniumchloride,

and thenwith 10% agqueocus sodium thiosulfate. The organic layer
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ether, and then was collected by filtration to obtain
the title conmpound (113 ng, 0.218 mol, 73% as a
white solid. 222 1H NI\/R(4OOI\/Hz CDC13) s 2. 22(3H, s),
3.10(1H, t, J=7.8Hz), 5.02(2H, dd, J=7.8, 6.4Hz),
5.95(1H, s), 684693(1H n, 721731(1H n,
7.84(1H, d, J=8.3Hz), 8.02(1H, s), 8.24(1H, dd,

J=8.3, 2.2Hz), 8.86(1H t, J=6.4HZ), 8.99(1H, d,
J=2.2Hz), 9.39(1H, s). IR(ATRicm 1: 3249, 1655, 1541,
1496, 1333, 1186, 1161, 1105, _ 1078, 1043. np:

wag ArigdOvarsaRRYdr oop FRALIN SulffAte eaf &d-lfgred, and then

< 17 R vee %%nfg%‘wdtf"shm%erﬂeé‘%‘?% et s 58

%Qg@:q &wiltd ethanol, and th llected

rorrgag%[é[at ert-butyl (d| phenylz)lcél Ii/'rll] ox%i?%ssc’:% ?‘I‘:I?
by ¥QneraphenHo BBt hyh lcid- vt hy lqaympbdhae(2 [13631]4 R 7mBol,
0532] To a solution of

7495 rorpwhitet hylipyri di n-3-yl) (2, 3, 6 trifluorophenyl)m

5 154 bt i n,,Ref erenc :
@‘Eﬁp‘%’%&‘{g #gglfélstgbu?g?h 0r52 ﬁé%}}l ;‘fs% 52803 (1,
m)(4*7°> £ 334682 myol). 8l6rI1HN,d|\|rJilsrr@hayl fsobimm{de)(%ﬁs 1H,
m), imdazole (22.1 g, 324 nmmol) was added at room
dd endrsr.at ure2Hahd & H® Gitkt dr e Twds2Be) r redPX@H, 8)days
at roomtenperature Water and ethyl acetate were
M@dueg 293 (M +H) .

[0524]

Example 117:

4-Methyl-5-[[[6~(trifluoromethyl)pyridin-3-yl]sulfonyl] (2,3

, 6-trifluorophenyl)methyll pyridine-2-carboxamide

[05251]

[0526]

To a solution
4-methyl-5-[[[6- (trifluoromethyl)pyridin-3-yllsulfonyl] (2,3
,6-trifluorophenyl)methyl]lpyridine-2-carboxylicacid (392mg,
0.800 mmol) in N,N-dimethylformamide (10 ml},
(benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate(624mg,1.20mmol),benzotriazol—l—ol(162
mg, 1.20 mmol), ammcnium 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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to the reaction mxture, the organic |ayer was
separated, and the organic |ayer was washed wth
saturat ed aqueous ammoni um chloride, 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 subjected to flash silica ge
chr omat ogr aphy, and the fraction obt ai ned from an
elution with hexane: eth ac e = 20:

2 BeREEnEE a‘%lé%l smeecew@aaea i regotign BiiErs was

aipgiised iRt (Zéegé‘%mﬁ’@o%' sofifidsn g’%sﬁwﬁgﬂl‘%’%hﬁ%
1 lé)haﬂdr%cﬁ§§§ﬂn a@l’d 61 klé%lﬁéo@ sodBuR8nRi@xiatH, sdfurated
o701 (18 Ty s) . 7.20-7.54(10H,

agiikoul. &raﬁdrbl,uns)chwsméz aﬁao;hesm(anﬁufa)—_ed pO533] The
Ref erence Exanpl e 13:

oréabrt{:myizbmesﬂ CGdiighenyey sty Gusiiy] @2513}16_- wm%@&&e

bl i o %‘éﬁ%%%%'s%' ST LR

prleﬁg}uée sﬁxg 41'1[e) gb'{&hlqﬁdy cﬂ;ée{?%%/ % #é‘!:\l.% ¥]3(£%_’a’§h6§jflriicfa
ge%ﬁoﬁaﬁlo{g?hb’ﬁ?e 1200 dHi)on SotheX¥er 56 bhisQtebn with
butyllithium(1.60 M 99.4

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 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 wasghed 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, CDClsy) &: 2.21(3H, 8), 5.61(1H, br s}, 5.96(1H,
8), 6.85-6.93(1H, m), 7.21-7.31{(1H, m), 7.84(1H, d, J=8.3Hz),
7.85(1H, brs), 8.04 (1H, s), 8.24 (1H, 44, J=8.3, 2.2Hz), 8.92(1H,
d, J=2.2Hz), 9.39(1H, s).

IR(ATR)cm ': 3462, 3159, 1701, 1595, 1495, 1329, 1192, 1163,
1140, 1107, 1078, 1018, 989.

mp: 237-238°C.

MS m/z: 490 (M™+H) .

Anal. Caled for CooH13FgN;03;8: 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;38, 6.70.
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224 m, 159 mmol) was added in an argon atnosphere at
-78C. The reaction m xture was stirred for 30 m nutes
at -50C, and then cooled again to -78C, and carbon

di oxi de was bubbled therein. After stirring for 30
mnutes at the sane tenperature, the reaction m xture
was allowed to warmto OC, water and then 1 N
hydrochl oric acid were added thereto, and the m xture
was concentrated under reduced pressure. Ethyl
acetate was added to the resulting residue, and the
[@7%&ni c | ayer was washed with saturated brine. The

orgaq&cnéaéeilggs dri ed over anhydrous sodium sulfate

and f then the filtrate was concentrated
N YDA RIYFEIRDE PSS URS: hyline 1Sl { £ PYE T@SH S AT pyridi
rof uran , and 1sobuty
nchharieaarrbagal €2 ( 256 M E1ubebphehyl AnethyiEpyridine-2-ca
triethylamne (36.2 m, 260 nmol) were added thereto
rigxamgi@e After stirring the mixture for 30 minutes at
t he sane tenperature, a 7 N nethanol solution of
nia (100 mM, 700 mol ) was added, and the m xture
tirfed for 1 hour at roomtenperature. The
i%ture was concentrated under reduced
! and ethyl acetate and water were added to
thedrlegul ting residue. After the organic |ayer was
separat €d; the organic |ayer was washed with 1 N
hydr ochl oric acid, saturated aqueous sodi um
[#paflogencarbonate and then saturated brine, and the
organj c | ayer, was i ed over anhydrous sodium sulfate
and Plﬁeﬁég9t§ﬂb§g%uently, the filtrate was
4 GRIGS t-%@t[%tﬁsu@&e{ff%%%p&ﬁgg&iaf&inme}flJr&alfbhymg (2,3

resi due was subjected to flas ica ge

, Chiamaiuegbapdyy 1 anst e phiraat hen2 obs ebarednifdeortian mg,
elution with hexane: ethyl acetate = 1. 1 was
0 corioen ) atreet undere g bdirledinpediyl ether (0.8ml) , anagueous

solution of formaldehyde {37%, 0.200 ml) and 1 N aqueous sodiu_m

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 reduced pressure, and the cbtainedresidue
was éubj ected to flasﬁ 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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pressure to obtain the title conmpound (50.0 g, 93.5
mol, 709% as a pale brown oily substance. 'H NWR
(400MHz, CDC13) 6: 1.09(9H, S), 1.96(3H, s), 5.56 (1H,
br s), 6.23(1H, s), 6.58-6.65(1H, n), 6.92-7.01(1H,
m, 7.20-7.54(10H, m), 7.85(1H, s), 7.88(1H, br s),
9.33(1H, s). Ms mz: 535(M +H). [0536] Reference
Exanpl e 14: 5- [Hydroxy(2 3
6-trifluorophenyl)nethyl]-4-nethyl pyridine-2
}ggﬁﬂbox i de 9220 Qb (BN, R o , 0538% de.p
5 4 (O, eﬁh butyl gdi pheny) ) st | 34 J1exy102, 3.6t &l bb wom pphe,
nyISm et hyl] -4-nethyl pyri di ne- 2- car boxani de (50.0 g,
7 93 sy, i, ﬁeB&ahlidrfbf GF&n3I€55)008n10¥(17ér BIN 824 (IH,

sol ution of tetrabut ammn uqQri

34 00T &hg dPoRlithn {150 ohre) e S lalled al -3

g Afd @k, stirring the mxture for 2 hours at room
tenperature, saturated aqueous anmoni um chl oride was

redded cmahd 3dve mLesanr elS4bs IdoscehBBat el dmddil 6le dbtEY
ressure. Ethyl acetate and water were added to the

147%8ullPtAg residue. After the organic |ayer was
eQ%ratlggqcthe organi c | ayer was washed with saturated
Y ine ried over anhydrous sodi um sul fate and

md ird/tzer edo (@nekl) then the filtrate was concentrated
under reduced pressure. The residue was washed with a

ampilxedadoiveon Gf: FatFyN: 8c8t af e ¥hd2¥e 2.91;F, 21.95:N,

8.09;S, 6.17.Found: C, 48.48;H, 2.84;F, 21.67;N, 8.18;8, 6.39.

f0530]

Reference Example 12:

2-Bromo-5- [ [ [tert-butyl (diphenyl}silylloxyl} (2,3, 6-txifluoro

phenyl)methyl] -~4-methylpyridine

f0531]

[0532]

To a solution of
(6-bromo~4-methylpyridin-3-y1) (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

223~



di ethyl ether and then with diethyl ether, and then
the residue was dried under reduced pressure, to
obtain the title conpound (20.8 g, 70.2 mml, 75s) as
a white solid. 1H NVR(400MHz, CD3COD) 8: 2.22 (3H, s) ,
6.35 (1H, s) , 6.93-7.02 (1H, m, 7.24-7.34(1H, m,
7.85(1H, s), 8.99(1H, s). MsS mz: 297(M+H). [0539]
Ref erence Exanpl e 15:
[6 Car banmoyl - 4- et hyl pyridin-3-yl](2,3,6-trifl uorophen
% t hyl nethanesulfonat 05 0 FNHXx F F.O
tod—_ @r&{%&f}l m%t%%'olt ayer was sepa.rated and

o EPEEA Sk A RO I b s
ch&lo!éligé ”%LEBYE}{Q{ Wﬁﬂl %%‘Lt(ﬂféged HoineTetRanesgbh DNy ayer vas

[oride (3. .0 mmol ) and then triethylamne
dr&&a dvad anﬂ@dﬂ)mb)ilmrsaﬂmﬂﬂdamdh fdlnetedgemd then the
at nosphere at 0C, and the m xture was stirred for 2
flhbuaseawasrQﬂnﬂan§wpéﬁdtun@erV@ﬂdﬂcaénéréﬁﬁyreacéﬁﬁte
were added to the reaction m xture, at organi c

reIS&}Eim?va’éelsls’éiﬁ’ér HPEdSURAECtehEVrigaftc Sﬁg%? washed
t 1
chgeﬁggggfag%h . %I%&lr o%&:ggg{%g %b%iﬁe 95%'091 are @tlﬁf:?&ﬁ QJlth

gencar bonat e a saturated brine.

hESEQﬁeOYQﬁEyJ_C |ca¥§EeV\aSz ¢lr i1egagvesn e dsus gt urduced
sulfate "and filtered, and then the filtrate was

préefsees] nal eftantehe 2271e compound (75.6 g, 133 mmol, 86%)

as a colorless foamy substance.’

1H-NMR (400MHz, CDCl;) &: 1.07(9H, 8), 1.85(3H, s}, 6.11(1H, 8),
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) silyl]oxy] (2,3,6-trifluorcophenyl)m

ethyll -4-methylpyridine-2-carboxamide

f0534]

[0535]

To a solution of
2-bromo-5- [ [ [tert-butyl (diphenyl)silylloxy] (2,3,6-trifluoro
phenyl)methyl] -4-methylpyridine (75.6 g, 133 mmol) in toluene

(1200 ml), a hexane solution of n-butyilithium (1.60 M, 99.4

224



reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction
obtained froman elution w th dichloromethane:
met hanol = 49: 1 was concentrated under reduced
pressure, to obtain the title conpound-(4.71 g, 12.6
mol , 52% as a pale brown foany substance. '
"H NVR(400MHz, CDC13) 5: 2.38 (3H, s) , 3.04 (3H, s) ,
5.65 (1H, br s), 6.91-6.98(1H, m, 7 16(1H, s),-
7.21-7.30 m, 7.84(1H, br ; 2(1H, . S) .,

my, FeH91 Hmo ) RIS BI?BE(IMB«IH)O“ Fe% 48 Zhpr &8°F19. The

.";:%a.cEtl[,:lr 4[518?# 18%%%{]?'%)” :?S:'J’E'JE:“,% %g¥_l l& %nﬁmtes at -50°C, and then
c?%%ﬁ%e¥hﬂyaa di;p&- Zaﬁar&oem deoxi 8543k FubklOen&-&ln.

0 a soluti‘on of

affecardiananl- doRes Myipyitedi at3elk] 208, hertperbltuoe pptien
yl)me thyl methanesul fonate (187 ng, 0.500mmol)

redtaiae dikhuRefvereead dowEd arpwerpstp0°C, water and then 1

N, N-di met hyl formam de (5 m 4- chl t I
N (hlzodigd 0r c5ael it e éﬁ&%éﬁeﬁﬁ‘g%sgr&ﬂ% Q’@i%@ég‘l&?% was

Skt T T BT e
N A a:llrtQ.ﬁE] L ETRRIAL IS £ hE! gtarﬁ.Q:ei &r ad WEHIRIA with
were a 0 the reactlon m Xture eorganlc Iayer
s3Bsr8eEabai 8d, ame bhganic layer was dried over anhydrous

sodium sulfate and filtered, and then the filtré.te was
concentratedunder reduced pressure. The resulting residue was
dissolved in tetrahydrofuran (1000 ml), and isobutyl
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. Aftex 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. Subséquently, 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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228 organic |l ayer was washed with saturated aqueous
sodi um hydrogencarbonate and then with saturated
brine. The organic |ayer was dried over anhydrous
sodiumsul fate and filtered, and then the filtrate
was concentrated under reduced pressure. The
resulting residue was dissolved in dichloronethane (5
m ), and 3-chl oroperbenzoic acid (318 ng, 1.20 mol)
was added thereto at OC. After stirring for 4 hours

at roomtenperature, the reactlo m xt ur S
pquﬁlrﬁ F\Pa:&l}?@d-@st]%%dﬁ ehWRBHrtPe OTﬂeq'osam% mﬁayz&’
r|e over dro S %dlun1sulfate and filtered,
aﬁﬁ%ﬁﬁ?ﬁb PP Gt mas concentrated under reduced
1 ipreasunemMaandidie yobs ai.nedsEesildue. Mas3BUBL) eCl £ (18, br

flash silica el chronatg; HPhy The fractian
slobt & 123d 1 omsdn eBubBof- &F tH di®hl orforftHafd(tH, ™.

I nt r at duce r
7 B Fofnatl o SR S T A, BEYAES B amg s
MBS B - \AAg|3t5QMSQj,1)d 1H NVR(400MHz, CDC13) S: 2.15(3H,
s), 5.62(1H, br s), 5.90(1H, s), 6.83-6.91(1H m,
[063kd-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(ATRcm
1: 33&@9@3@%@3&% 1419, 1311, 1238, 1146,

1082 W VB of 2:  452( I;,e-,- grifrrgith%);ﬁnpi —eme:lt%gr:lp}s/i'idine—-z
oz

H{lflgarophenyl)nethyl]
ymet hyl ) - 4- net hyl pyri di ne- 2- Car boxam de

[({5(335;4}6] 229° 0

F
]/N
F On

NH,

[0538]
To a solution of

5-[[[tert-butyl (diphenyl)silylloxy] (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 mi-xture 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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\ PI NHOH OO C [0547] To a solution of

5-[[ (4-chl orophenyl )sul fonyl](2,3,6-trifluorophenyl)ne
thyl] -4-nmethyl pyridine-2-carboxam de (190 ngy, 0.418
nmmol) in ethylene glycol dinmethyl ether (4 m), an
aqueous solution of formal dehyde (37% 94.2 1) and 1
N aqueous sodi um hydroxide (21.0 141) were added at -
roomtenperature, and the m xture was stirred for 17
hours. Ethyl acetate was added to the reaction

m xture, and the m xture_was washed wth saturated

dagtievlietharmmae thee MisH Heetyipebtienely, then\the residue
hydrachl oric aci.d s added to t or i C. e
wph e st e atotihasiplRe, 'O biFa SRR €1 L8Y HomBlla
yer e tedse [ . was washed
(%\A@t% %’ﬁr%t 2@52“ ﬁ"ré?} gﬁr‘? g%gg{\}g% g%ﬁsgr ous sodi um
t Mt 4e, 0Maad s D2 e d . 22rGHL en € 186 (L, t)at - a7 - 02 (1H,

concentrated__under reduced pressure. The resulting
f oo cife né (28] Bot ot 53 6511 Fn- 81 PE LI gep -
hr omat 0 h and the fraction obtained from an
Mél‘[ﬁr&brﬁ/ﬁg{(&pﬁéiane: ethyl acetate = 1: | was
ntrated under reduced pressure. The resulting
resi'due was washed with a m xed sol vent of ethyl
acet ater=aRdcdi ekhywblretimr, and then was collected by
filtration, to obtain the title conmpound (113 ng,
(€ @8%ammnll - 456 hpspyr WHin-¢ -vall i(d, 3 16+ WV uomaphenyl) me
CDC13)6: 2.16(3H, s), 3.06(1H, t, J=7.8Hz), 5.01(2H,
thpgl mpthagesglgppytes go(1H, s), 6.83-6.91(1H ),
[@%%%%-7.26(1H, m) , 7.45-7.50(2H, m) , 7.65-7.70(2H,
Sy H

1

7 97230 s), 8 88(1H t, J=6.6Hz), 9.42(1H,

Wcm 1: 3251, 1657, 1537, 1493, 1335 1232,
8 2
F 1

F 0O

[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-dimethylformamide (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 agueous sodium hydrogencarbonate and saturated
brine. Theorganic layerwasdriedoveranhydrousscdiumsulfate

and filtered, and then the filtrate was concentrated under

227



1047. np: 177-178C. M5 mfz: 485(M +H). Anal. Calcd for

C21H16C1F3N204S: C, 52.02;H, 3.33;d, 7.31;F, 11.75;

N, 5.78;S, 6.6l.Found: C, 52.06;H, 3.31;Cl, 7.23;F,

11.46; N, 5.78;S, 6.69. [0548] Example 121: 5-[[(3-

4-Di f1 uorophenyl )sul fonyl](2 3 6-trifluorophenyl)net

hyl ] - 4- met hyl pyri di ne-2-carboxami de [0549] H _ F

[ 0550] To a sol ution of

[ 6- car banmoyl - 4- et hyl pyridin-3-yl](2,3,6-trifluorophen

yl)me thyl nethanesul fonate (262 ng, 0. 700mmmol)
reshicad R NRef eFRpEesuEkiRgrEsigup yas subjected to flash

N, N- di et hy!| f ide (7_m), 3,4-difluorobe: |
PR AL GO AP =R [oPREePH eas Haa £ 2n

16 0, & j1N_ agNit RPeRBncentrated
ed%ﬁﬁ%ﬂﬁ%?%dgégﬁggggﬁﬁﬂﬁﬁ% resu f%ng m xt ure mggen rare
widdy #edubel prdsdays, ato [MRIheIRE MHAltIkecolpdiyld aaetate,

and water were added to the reaction m xture, the

1Drgamicd | agey amss gefiar dredn andmy theésiegasi-c | ayer

O BFOGERERF bR i 2t REATH (1 okt OF i oo 18 i F
P fer e S T o eoncentrat od
binder sr.edytBd pr essiAte(1HThe) -

MS m/z: 375 (M'+H) .

- 10542]

Example 119:

5- [ [{4-Chlorophenyl) sulfonyl]l (2,3, 6-trifluorophenyl)methyl]

-4-methylpyridine-2-carboxamide

[0543]
F | N H,
F 2N
F O=
Cl
[0544]

To a solution of
[6-carbamoyl-4-methylpyridin-3-yl] (2,3, 6-trifluorophenyl)me
thyl methanesulfonate (187 mg, 0.500mmol) 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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resulting residue was di ssolved in dichloronmethane (7
m ), and 3-chl oroperbenzoic acid (446 ng, 1.68 muol)
was added thereto at OC. After stirring for 5 hours
at roomtenperature, the reaction m xture was washed
with 1 N aqueous sodi um 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

flash silica gel chromatography. The fraction
ovtRnl NV FRE HREREDIGHET IRATATaEBRNARYTOUS gRdipn ag

hf’gg%f%?,% ed %gﬂ%{%g%‘%@ﬂ% s\ﬂ%fi%é{ g rbg%gl% eThe é)rganlc
L%g Lest ﬁh(é?lébéé Eﬁ%&ﬁféc}ué %otaaua OhteaiR dhert H:éﬁed and

oun 670) as a white sol i d.

tﬁé’h NMB(ﬂQQ;Mé%e vﬁ@é@ﬁceﬁxtr&t&&(@ﬂenﬁiedu&e&ﬂféﬁufﬁ S¥he
5.90(1H, s), 6.84-6.92(1H, m, 7.18-7.35(2H, m,

rdsdbe hdeeiHiuawas JisDIvebih dichlorugiiane (bruk), and
8.01(1H, s), 9.42(1H, s). IR(ATRicm1l: 3396, 3165,
31@glor aBgPenzade, actiell 1318 3up, 112Pgmokhgs qdderd thgreto

200 201C. MS m.z: .457 Anal Cal d
<Ak A ST iEring bor 1 oty gt 5R0f rdf¥eratpre, the

Wi ﬂ_% ’ ?v" h e%lué\lsoﬁixllﬁ; drbxife .

“ftS5i BIaRTS 45,meu gt T .

THe PDiAdawacophesry hasubf D8y Idviez 8nBydrindd wotidpinenyl Hatet and
232

fhytdrdd ( yebnoxaef iidate metshyopyentiated-wrlgoxadiged
[0552] F- FI NH™

pressure, and the obtained residue was subjected to flash silica

gel chromatography. The fraction obtained froman elution with

dichloromethane: methanol = 99: 1 was concentrated under reduced

pressure to obtain the title compound (190 mg, 0.418 mmol, 84%)

as a white soiid.

*H-NMR (400MHz, CDCl;) &: 2.15(3H, s), 5.62(1H, br s), 5.90(14,
s), 6.83-6.91{(1H, m), 7.16-7.26 (1H, ﬁ), 7.45-7.50(2H, m),
7.65-7.70{2H, m), 7.87(1H, br s), 7.99(1H, s), 5.42(1H, s).
IR(ATR)cm ': 3396, 3168, 1687, 1496, 1415, 1311, 1238, 1146,
1082,

MS m/z: 455 (M +H).

[0545]

Example 120:

5-[[{4-Chlorophenyl)sulfonyl] (2,3, 6-trifluorcphenyl)methyl]

~N- (hydroxymethyl) -4-methylpyridine-2- carboxamide

[0546]
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X FO I F [0553] To a solution of

5-1[(3, 4-di fl uorophenyl)sul fonyl](2,3,6-trifluoropheny
[)met hyl]-4-nethyl pyridi ne-2-carboxam de (160 ng,
0.350 mml ) in ethylene glycol dinethyl ether (3 m),
an aqueous sol ution of fornmal dehyde (37% 78.9pl) and
1 N aqueous sodi um hydroxide (17.5pl) were added at
roomtenperature, and the m xture was stirred for 18
hours. Ethyl acetate was added to the reaction

m xture, &nd the resulting m xture was washed with
sa 5[ NAQHEOUS anmoni um chl ori de. Subsequently, |
) loric acid was added to the organic |ayer,

and ?@ﬁ:ﬂ%xture was stirred for 1 hour. After the
or gani yer was separated, the organic |ayer was
washed with saturated brine, dried over anhydrous
[odijum sulfate, and filtered, and then the filtrate
was concentrated wunder reduced pressure. The
resulToi agsebeiere afas subjected to flash silica ge

chr omat ogr aphy, and t he ti,on obtained .f r a
5l lihi-GR LR PR J&n?é%lféﬁwi}ﬁ ?éc%t Qi d 9°rfpv%%a8§11’9 Moéthy1)
Qncentr d . e e I ool r [
B R e BRI E55 A st Ry 19

etdfAlRkeg AL digtRYhyetdiater qaGniNeRn WaSe60s Isentedohyos
fi'ltration, to obtain the title conpound (100 ng,

FdrnQGehyak, (592) oas 2apihidred solNi doubehdMRAUCOVHydroxide
CDC13)8: 2.19(3H, s), 3.15(1H, t, Jz7.6|—|z%t,l 233

(B, .01p2H, were afdedmt gogHz FemmenHiuyg . end g igtyse e

sqferen oy 1 Potss: o P Tietacacrietaflens Fa it pOgetbe

mixture, and the mixture was washed with saturated aqueous

ammonium chloride. Subsequently, 1 N hydrochleric acid was
added to the organic layer, and the mixture was stirred for 1
hour. After the organic layer was separated, the organic layer
was washed with saturated brine; dr_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
waé collected by filtration, to obtain the title compound (113

mg, 0.233 mmol, 56%) as a white solid.
1y-NMR (400MHz, CDCls;)é: 2.16(3H, s), 3.06(1H, t, J=7.8Hz),
5.01{2H, dd, J=7.8, 6.6Hz), 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), 7.97(1H,
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| RCATRycm 1: 3394, 3332, 1647, 1522, 1496, 1417, 1335,
1284, 1213, 1141, 1055. np: 119-120C. M5 mlz: 487(W
+H). Anal. Calcd for C21HI5F5N2O4S: C, 51.85;H, 3.11;
F, 19.53;N, 5.76;5, 6.59.-Found: C, 51.64;H 3.01;F,
19.45; N, 5.81;5, 6.74. [0554] Exanple 123:

4- Met hyl -5-[[[4-(trifluoronethoxy)phenyl]sul fonyl] (2,3
,6-tr ifluorophenyl)nethyl]pyridine-2-carboxam de
[0555] gF Hz F ~ ( NFO 1 CFA [0556] To a solution

of
s)[.68c &PHARDyF « 4T FHetdA py P &R A1 B yF) (2, 3, 6-tri f I uor ophen
APIE ot DY 388t hagesul {onat 6 463621 985, 0.oM30 AM@b) 1088,
II%;(Ibt ai ned %/n3jl;§;if'er encé Exanple 157in
1oM7.N-di met hyl formami de (7 m),
4-(trifluoronethoxy)benzenethiol (136 ng, 0.700 mol)
mpgnd 7héA8 ot assi um carbonate (116 nmy, 0. 840 mmol )
re . a in.@ nitrogen atnosphere at 0C, and the
M%ﬁ%rurggﬁgg'gprrred for 3 days at roomtenperature.
arltihy ba Be@ tfatrec anel MEIFR I, s e @ddedoReH!t Ite 33r€dct Vol i F,
m xture, the organic |ayer was seBarated, and th %%ﬁﬁ\
1lor’§abli c 5I- 39 e wks ShaBRed i th Sat bf af ed®aglitbs So
hydr ogepcag bon and then with saturated brine. The
lld#gaﬁrcg'?%ng%%gg'dried over anhydrous sodi um sul fate

[0%qg]filtered, and

Example 121:

5-[[(3,4-Difluorophenyl)sulfonyl] (2,3, 6-trifluorophenyl)met

hyl] -4-methylpyridine-2-carboxamide

[0549]

[0550]

To a solution of
[6-carbamoyl-4-methylpyridin-3-y1] (2,3, 6-trifluocrophenyl)me
thyl methanesulfonate (262mg, 0.700 mmol) obtained inReference
Example 15 in N,N-dimethylformamide {7 ml),
3,4-difluorcbenzenethiol (80.6 pl, 0.700 mmol) and then
potassiumcarbonate (116 mg, 0.840 mmol) 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 layér was sepé.rated, and

the organic layer was washed with saturated aqueous sodium
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then the filtrate was concentrated under reduced
pressure. The resulting residue was dissolved in

di chl oronmethane (7 m), and 3-chloroperbenzoic acid
(446 ny, 1.68 mmol) was added thereto at 0OC After
stirring for 3 hours at roomtenperature, the

reacti on m xture was washed with 1 N aqueous sodi um
hydroxi de. The organic | ayer was dried over anhydrous
sodiumsulfate and filtered, then the filtrate was

concentrated under reduced_  pressure and thgﬂgbta|ned
hy IS aRReDa B At 5HeR G TR SREUFRFch b r4Bp. The orgamic

h h Th f
L SROTEL S8 aB. The,LAscud o O 3430, L1 2 8L O

tﬁ&pﬁﬁg%&@tﬁgtg %rcaﬂﬁ%ﬂteerﬁﬁﬁgﬁd@é@ pP&sure. The

resul'ting residue was washed with a m xed solvent of

r&H W i racet # duanddiaidudivetihet di ahllotdrestesec OF ot ednd
by f||trat|on to obtain the title conpound (244 ny,

3 O:rﬂ&@:dmbenzﬁg%am d49hine 3obBdimolp MR BHGHEhereto
CDC13) S: 2. 15%3H s), 5.62(1H, br s 5. 90&@6_ A th

atg (89~ 6 AFHErHS LAFTing 1%QW 5 Gom - SHPEEASUT Sy The

rdidenptsite Tk itﬁsuésa%f%%‘ 3l mygromice.

& 173 JTBoa 249-62206 eMind
}%ﬁ%%gﬁé%%% E&D@z §as o 3:% fo?ﬂ%%%ﬁMF%szs: co
£ PEgH, £hén8ad, fﬂ]ﬂ:x@ﬁ;erasScBﬁtb&;tfat%l Boded: r&luced

49.65;H, 2.74;F, 22.49;N, 5.52;S, 6.43. [0557] 235
piecanpies aimﬂthe obtained residue was sub ected to flashsilica

1 (v gymet iyl g ety 5 14 1 bygg ot hoxy) ph

c:'l:]f5 cﬁlrérfgmléghog he ng:hanofw SJBO Y{ {vgé %%ng eﬁ@f@@é@ﬂhdeg Eeduced

pressure, and the resulting residue was washed with Z-propanol
and collected by filtration, to thus obtain the title compound

(213 mg, 0.467 mmol, 67%) as a white solid.

1H.-NMR (400MHz, CDCls;)} &: 2.18(3H, s), 5.59(1H, br g), 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(1E, s}, 9.42(1H, s).
ITR(ATR})cm *: 3396, 3165, 1691, 1597, 1428, 1417, 1333, 1279,
1238, 11472.

mp: 200-201°C.

MS m/z: 457 (M'+H) .

Anal. Calcd for CpoHi3FsN;038: €, 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:

5-[[(3,4-Difluorophenyl)sulfonyl] (2,3, 6-trifluorophenyl)met
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[0558] OH e~NO C'F~ p0[0559] To a solution of
4-met hyl -5-[[[4-(trifluoronet hoxy)phenyl]sul fonyl] (2,3
,6-tr ifluorophenyl)nethyl]pyridine-2-carboxam de
(177 ng, 0.350 mml) in ethylene glycol dinethyl

ether (3 m), an aqueous solution of formal dehyde
(37% 78.9 1) and 1 N aqueous sodium hydroxide (17.5
) were added at roomtenperature, and the mxture
was stirred for 2 days. Ethyl acetate was added to the
reactlon n1xture fnd t he n1xture maszmashed mnth

h%%gochlorlc acid was added to the organic |ayer, and
hixture was stirred for 1 hour. After the or gani c
% separated, the organic |ayer was washed
¥ wl at'ed brlne dri ed over anhydrous sodi um
te and filtered, and then the filtrate was

conoe ated under reduced pressure. The resulting
resi due as subjected to flash silica ge

chr omat ogr aphy, and the fraction obtained from an

R’ion with hexane : ethyl acetate = 1. 1 was

conc tra reduced pressure. The resulting
resi e m%ggﬁ%§ﬂgg&%nth a m xed sol vent of ethyl

5 Af plAle dardudi-ephy Btdiarongad (2 heps - 236 asophkhet] eet
by filtration, to obtain the title conpound (59.4 ny,
hl }1-141—nmmwp32ac)tlm-za aghriboeagd e d ( 1 AHMVRO4G6RHRmO L) in
CDC13) 5: 2.15(3H, s 3. 09(1H t, J=7.6Hz) % g he
etfiylerergbycel shethylagingy (3)mlh. @9t gA8RPYH S ﬁi)“ Lon

7 16- 7 39%3(33 5 —6;{'2%771); 8 (%:}\I g%l-uegusg%lum Lydrox:Lde

(1‘7.5le were added at room temperature, and the mixture was

stirred for 18 hours. Ethyl acetate was added to the reaction
mixture, and the resulting mixture was washed with saturated
aqueocus ammenium chloride. Subsequently, 1N hydrochloric acid
was added to the organic layer, and the mixture was stirred for
1hour. After theorganic layer was separated, the oxganic 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, CDC1;)8: 2.19(3H, s}, 3.15(1H, t, J=7.6Hz),
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| RCATR)cm 1: 3236, 1657, 1541, 1495, 1252, 1227, 1151,
1043. np: 140-141C. M5 nmfz: 535(M'+H). Anal. Cal cd
for C22HL6F6N205S: C, 49.44;H, 3.02;F, 21.33;N, 5. 24,
S, 6.00.Found: C, 49.44;H 2.94;F, 21.42;N, 5.29;5,
6.15. [0560] Reference Exanple 16:
S-(benzofuran-6-yl) Oethyl dithiocarbonate [0561]
"*O'rS SWO0 i [0562] To a solution of
benzof uran- 6-yl am ne (574 ng, 4.31 nmol) in nethano

2 m), 1 N hydrochigric aci . t
REX P NECEHIE T
Ib—t"‘ﬂtﬁ(zﬁg 0 ) 7. ¥eLe s0ded #y opwsser ags OGi, and7tbe (1m,

[
7’mx ure was stirred for 1 hour at the sane
st enperatiur, e, THe6 r &ack i on 42i(1Hur 8) was added to a

sol ution. of potassium O ethyl dithiocarbonate (1.38
IR{ALR) D¢ 39 wat e+ ( 2647) “Imah 1#38*%%# m&r”g?éd 1484
C. After irring for 2 hours at the sane
1$§%béﬁ§bdréP§%he reactionm xture was cooled to room
mp €nperavere, water was added, and the product 237 was
extracted with ethyl acetate. The organic layer was
M/ 48VeM aBhydr ous sodium sulfate and filtered,
then the filtrate wa

S
Anspie &t EftinterediiteBpPesSurd! - Sid!t e "obf ai idd™> ™
reslgu j gotgd ¢0onf 1agh §i 14
5 R et 038 AP ARE i PACHT oAbt al hod Ty v Ut o
(M4 hexane: ethyl acetate

Example 123:

4-Methyl—5—[[[4—(trifluoromethoxy)phenyllsulfonyl]{2,3,6—tr

ifluorophenyl)methyllpyridine-2-carboxamide

[0555]
F\ H,
E 2N
F 0'-'
4

[0556]

To a solution of '
[6—carbamoyl—4—methylpyridin-3—yl](2,3,6-trif1uorophenyl)me
thylmethanesulfonate(262mg,0.700mmol)cbtainedinReference
Example 15 in N,N-dimethylformamide (7 ml),
4-(trifluoromethoxy)benzenethiol(136n@p 0.700 mmol) and then
potassiumcarbonate(116mg,0.840mmol)wereaddedinajﬁtrogen
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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= 50: 1 was concentrated under reduced pressure to
obtain the titleconpound (351ng, 1.47mmol, 340) as a
yel l ow oily substance. 1H NVR(400MHz, CDC13) 8:
1.33(3H, t, J=7.1Hz), 4.62(2H, q, J=7.|Hz),
6.80-6.84(1H, m, 7.35-7.40(1H m, 7.64(1H, d,
J=8.1Hz), 7.68-7.69(1H m, 7.71(1H, d, J=2.2Hz). M5
mz: 239(M +H). [0563] -Exanpl e 125:

5-[ (1 -Benzofuran-6-ylthio)(2 3

6-trifl uorophenyl)nethyl]-4-
oAty PRYEYi Hes W%%lﬁ%kﬁr‘ﬁhdéaf%“%ﬁ?d FrsoUs SOREET N

R PORAT S CTACT - OF GOFURGT ) JBY S nels gromnic
laﬁg%ﬁe&rgg%% Eé rea% A gbééﬁiﬁ(%glfﬁteeeﬁaaf‘ﬂté&dﬂ and

aqueous sodium xide (3 mM) was ad

tﬁé}?fﬁé ¢i180dcd %s%dﬂd&rﬁfﬂaédsﬁdk&eﬁédwe&pmﬂeat The
C. The reaction mxture was cooled to room

réﬁﬂpﬂm@’( el dusates dimtiolvel iy deohsosonktthaney Y oXi)deand
(4 M) were added, and then the m xture was_washed

3Wﬂﬂ§r]§ﬂpéﬁb@ﬁé@rb‘¥ Feie. (he mequeoBl “r"ea?ér Wﬁﬁsadz’@ thereto
aci_di d h,l hl

Aty Facltngf&evgv\nsf:ﬁr’éfﬂ% ‘%%g?i gfogr%T%g r ac \%gfsgt%gh e
revgcqlo%le?{tﬂéd wagﬁé‘gl‘fgdegl@ﬁ "R acﬁiélgﬁ\%qé@@itllry ngBk-edide.

over nmagnesium sultate, and concentrated. In an argon

11 BRERASE GLayNwdk Nt ind boepaanideirdy sbjliwasuddded sod

t he residue.
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
dichlorometharne : 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,
65%) ase a white solid.

H-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),
7.66-7.71(24, m), 7.88(1H, br s}, 7-99(1H, s), 9.42(1H, s).
IR(A‘I‘R)cm-lz 3438, 3161, 1703, 1597, 1493, 1419, 1323, 1255,
1217, 1151.

mp: 219-220°C.

MS m/z: 505(M'+H).

Anal. Calcd for CpqHi«FeN2048: C, 50.00;H, 2.80;F, 22.60;N,

5.55:3, 6.36.Found: C, 49.65;H, 2.74;F, 22.49;N, 5.52;8, 6.43.

[0557]
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[ 6- Car banoyl - 4- et hyl pyridin-3-yl](2,3,6-trifluorophen
yl)me thyl nethanesul fonate (271 ng, 0. 725 mol) '
obtai ned in Reference Exanple 15, and then potassium
carbonate (100 ng, 0.725 nmol) were added at 0C, and
then the m xture was stirred for 4 hours at room
tenperature. The reaction m xture was cooled to 0C
and then ethyl acetate and water were sequentially
added. The organic |ayer was separated, and then was
washed with water and saturated brine. After drying
over Bragnési it sulfate, the organic |ayer was

S Ll ARt

r : i . :
el 74X : W ﬂ%l@?f%ng Iéﬂ(‘ﬁcaml
ggeonmpound (226 ng, 0.528 mmol, 870) as a white solid.
—3'"H NVR (400MHz, CDC13) 8: 2.26(3H, s) , 5.48-5.54
[qsBB4, m), 5.88 (1H, s), 6.74(114, nm), 6.76-6.83(1H,
.06(114, ddd, J=18.1, 9.0, 4.9Hz),
> 281, m, 7.49(114, d, J=8.0Hz), 7.54(IH, s),
P #4," d, J=2.2Hz), 7.84(114, s), 7.94(114, s),

A1 s). M5 mz: 429(W+H). [0566] Exanple 126:

BeryZ:0f ur an- 6-yl sul fonyl ) (2
3,6-trifluorophenyl) net hyl
[dss81met hyl pyri di ne- 2- car boxam de 239 [0567] F o F

NH, FO=S=0 qO [0568]

.To a solution of

4-methyl-5-[[[4~- (trifluoromethoxy)phenyl] sulfonyl] (2,3,6-tx
ifluorophenyl)methyl] pyridine-2-carboxamide (177 mg, 0.350
mmol) in ethylene glycol dimethyl ether (3 ml), an agueous
solution of formaldehyde (37%, 78.9 ul) 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
agqueous ammonium chloride. Subsequently, 1N hydrochloric acid
was added to the organic layer, and the mixture was stirred for
1hour. After the organic layer was separated, the organic layer
was washed with satu-rated 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 golvent of ethyl acetate and diethyl ether, and then
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To a solution of
5-1(1-benzofuran-6-ylthio)(2,3,6-trifl uorophenyl)nethy
[ 1-4- methyl pyridi ne-2-carboxam de (93.0 ng, 0.217
nmmol) in ethyl acetate (5 m) and nmethanol (5 m) ,
30% aqueous hydrogen peroxide (2.5 m) and
hexaamoni um hept anol ybdate tetrahydrate (10 ng, O.
00809 mMml ) were added, and the m xture was stirred
for 9 hours at roon1tenperature Hexaamoni um
hept anol ybdat e tetrahydrate 0, 00809 mol S
R 16t OB ST TR 250 PEE3gRAHe HE RETPETihd 25
stirred for rs_at mte rature.
mﬁur?h%}%nﬂqgl'ség gq%%dﬁslﬁg:roggggperOX|de (1.0 m)
1 maguRooRamzt 0 cbhe, § eactd .as (Fext 8 ¢, 3 anel(1de tr,esH. 6Hg) ,
m xture was stirred for 3 hours. Water was added to
5t 0B { 2Racdd onT=# -8t ute SHahd BRBY (B gafh ¢ &di3rént® s, ™

b€ AT B v e R RO HeR A o e

Jveshed sequential by with water, sodiumthiosulfate,
wat er and saturated brine. The resi due was dried ov

er

TRETRISimIM:s@RE Gt e657and5theni 4ds: dod@ental ed15fhe1043.
resul ting,residue was subjected to flash silica ge

"R b1 i *Hr Gmat ogr aphy, and the fraction obtained from

Mgnmﬁglng§y1mwuh? hexane: ethyl acetate = 2: 3 was
concentr at ed he resulting solid was recrystallized

ahdpmeLtdaylforcel atg #M.0hkal 1, t he, 44 fHe Xozpoundl(33:N
8 ng, 0.0778 mmol, 240 360) as a white solid.

sm,i\%/,l?(o‘mm\/ﬂzqnd:mlslﬁ 848,08 (BH, 3)}.42487,558- 2318 §)15
9.98 (1H, s) , 6.80-6.87(1H, m, 6. 89(1H dd, J=2.2,
(45@Hz), 7.19(1H, ddd J=18.0, 9.3, 4. 9Hz), 7.60(1H
dd, . .

d§ghlgggggggggg+1 3456, 3153, 1690, 1597, 1403, 1427,
J.dJ.d 1247,

[0561]
S )
T
[0562]

To a solution of benzofuran-6-ylamine (574 mg, 4.31 mnol)
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
rhour 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, fthe reactionmixture

was cooled to room temperature, water was added, and the product
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1182, 1149; 1124, 1051, 989, 887, 829, 771, 727, 708,
633, 586, 563, 501, 420. np: 237-240C. M5 m z:

461(M +H). Anal .cal cd for C22H15F3N204S: C, 57.39;H
3.28;F, 12.38;N, 6.08;5, 6.96.Found: C, 57.25;H
3.25;F, 12.37;N, 5.91;S, 6.97. [0569] Exanmple 127:

5- L(ﬂ Benzofuran 6-yl sul fonyl) (2, 3, 6- trlfluorophenyl)m
et hy

]- N—(hydroxynethyl) 4- et hyl pyri di ne- 2- car boxam de
[0570] FO_ F i N NH FO0=S=0 O [0571] To a
wgs erﬁswmQHQYé GIGRERSR - ( 5P Prgf[mlc Taye? was dried

ORI ReT ST PHAF AES 2 £ Pafed IO APNSRG T
wﬁggﬁﬁ fé&&ﬁﬁ%&f&&&&é Pt fshar @Jad&iya&aa%zms@due

queous sodi um hydroxi de (0.023 m)

éi\@rs&lﬁ@@%@d end 1t 51 Xied eanasolédn sthivbmedofpapty. The
hours at room tenperature. An aqueous solution of

£ fax trbdrd eirdéne8780roQ ahl #1nt foarwii th Nexgueoustodiagatate
hydroxide (0.023 m) were added to the reacti

=i 0t dr 685 ARPERETAF KBNS TEE WP P IRIP IV S5 R g the

cL SRR g FEFRRLS 3848 St b setnde.
_w\gl\ar?ﬁe}g(@o\ﬁ@ﬁ ,Stcbenied §ori 18: haur st atgspamdignpesatuee. o,
J=7.1Hz), 6.80-6.84(1H, m), 7.35-7.40(1H, m), 7.64(1H, d,
J=8.1Hz), 7.68-7.69(1H, m), 7.71(1H, d, J=2.2Hz).

MS m/z: 239 (M'+H) .

[0563]

Example 125:

5-[(1-Benzofuran-6-ylthio) (2,3, 6-trifluorcphenyl)methyl] -4-

methylpyridine-2-carboxamide

[0564]

F Q
F

F 3

7N
Z
e

[0B65]

- S- (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 roowm temperature, water and 1

N aqueous sodiumhydroxide (4 ml) were added, and then themixture

was washed with dichloromethane. The aqueocus layer was
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was added to the reaction solution, and the m xture
was extracted wth ethyl acetate, and then was washed
with water and saturated brine. The m xture was dried
over magnesium sul fate and concentrated, and the
resulting residue was subjected to flash silica ge
col uimm chromat ography. The fraction obtained from an
elution with hexane: ethyl acetate = 2: 3 was
concentrated. The resulting solid was recrystallized

from 2-propanol to obtain the. title_canmpound %%gS a
aqi.aifiefdni th godh hydrachkeiis S6Ad. a9 HIMNR(ASOREL T
CDC1 : 2.09(3H,,.8), 3.04(1H,_t, JFls3 ,
wiER sEhyd pGetal . b st P ibndng At TRt Bt T
=2 1201 Q. 7. i =i ; Y97 )a
sa%?lérﬁ?l“fé,b%lé%f é}k@gsy_e&ﬁell@%% , ggfj)érg( 1H,9T33,Sl§} 5%%42) féZ) na
cohc@Btthred, JR2adHijgon Gt9dEBHera) N A-BHntOY( fbimanide
9.48(iH s). IR(ATRcm 1: 3394, 1670, 1601, 1516,
(41496, wa4283ddB Xy tI802esidrg0, 1186, 1144, 1126, 1054,
1036, 822, 729, 714, 633, 586, 552, 532, 496. np:
(61857 baBey bt e N TRLALIZOTYM ()2 SHRA T APEROR g e

o E RSP gy, oo Iy e
minble 17 S5 Pié Bk Gisbanate (100 g v T (5%
webet 4dded huoswpheny | gheet byé pwtiudienea L stdriredafplé hours
at[ggzg]t;;pgiggure. 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 concentxated, and the resulting residue was
subjected to flash silica gel column chromatography. The

fraction obtained from an elution with hexane: ethyl acetate

= 1: 1 was concentrated to obtain the title compound (226 mg,

0.528 mmol, 87%) as a white solid.

1-NMR (400MHz, CDCl; )} 8: 2.26 (3H, 8), 5.48-5.54 (1H, m), 5.88(1H,
g), 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, 4, J=8.0Hz), 7.54(1H, s),

7.63(1H, 4, 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_[{l-Benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl

1-4-methylpyvridine-2-carboxamide
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FOF FF [0574) To a solution of
[ 6- (am nocar bonyl ) -4-net hyl pyridin-3-yl](2,3,6-trifluo
rophe nyl)nethyl methanesul fonate (262 ng, 0.700
nmol ) obtained in Reference Exanple 15, and 4- (trif
| uoronmet hyl ) benzenethiol (129 ng, 0.700 nmol) in
N, N-di met hyl formam de (10 m ), potassium carbonate
(116.ng, 0. 840 mmmol) was added in a nitrogen
at nosphere at 0C, and the mi xture was stirred for 2
hours at roomtenperature. Ethyl acetate and water
Uﬁﬁ?@ added to the reaction.mixture, the organic |ayer
arat ed, and then the organic |ayer was washed
@@ yattir at ed brine. . The organi c | ayer was dried over
anfydrous sodiumsulfate and filtered, and then the
Fl Trate was concentrated under reduced pressure. The
r [ting residue was dissolved in dichloronethane
(1 ), and 3-chl oroperbenzoic acid (465 ng, 1.75
mml) was added at OC. After stirring for 14 hours at
[ass®h t enperature, the reaction m xture was washed
with 1 N aqueous sodi um hydroxi de. The organic |ayer
mas dpi adsebitekoraritfydr ous sodi um sul fate and filtered,

5 o BE o T Ty SRR gay BeF RuEr il Henk T LHEERY 114
m%éb@gxg%h;ﬁ@-%afqy QrRLagraphy - m%h% faCtinen) 2483 ethyl

roman el ution mnth di | or onet hane:

ad@bhane nh 994 meln¥as1 qongent 1¢d eduentehydedspmegderoxide
pressure, to obtain the title conpound (260-ng, 0.532

{(2m%Din] ) 269 hesa s i s@ptdmolwbd@m Facmdra(m:ﬂ? gy,
2.14 (3H_ s), 5.58 (1H, br s),, %é %%

0.90§996mpl) 1 rerjdded q ang. t’i‘]@(fflﬂ‘t‘*\ﬁe sglyred fop 9 hgurs

at roomtemperature. Hexaammoniumheptamolybdate tetrahydrate
(10 mg, 0.0080% mmol) was added to the reaction mixture, and
the mixture was stirred for 16 hours at room temperature.
Purthermore, 30% aqueous hydrogen peroxide (1.0 ml) was added
to the reaction mixture, and the resulting mixture was stirred
for 3 hours. Water x;ras 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 thiosulfate, water and
saturated 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 {35.8 mg, 0.0778 mmol,
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7.84-7.94(3H, m, 8.00(IH s), 9.43(1H, s). M5 m z:
489(M +H). [0575] Exanple 129:
N- (hydroxymet hyl ) -4-nmet hyl -5-[[[4-(trifluoronethyl)phe
nyl]s wulfonyl](2 3
6-trifluorophenyl)nethyl]pyridine-2-carboxamd e
[0576] FOH ~~ ~NH FGCa p F [0577] To a solution
of
4-met hyl -5-[[[4-(trifluoronethyl)phenyl]sul fonyl] (2,3,
6-tri  fluorophenyl)nethyl]pyridine-2-carboxam de (171
367, a@. 358hikRI9Llich et hyl ene gl ycol dimethyl ether (5
* ildeg @BofbicRns 1, SOl U I 0f for gabdehyde) (378 (in, o),
pl’) and” an aqueous sodi um hydrOX|de (17.5pl) were
s.@mdadsanlmpqmltenmemaﬁurad,aM@mtmw:Lﬁmmmuré wRé1H, dad,
stirred for 15 hours. Ethyl_ acetate mas added to éhe

T118a8ti 8n3 msctoFzd, Andl {He Mt dré: hast viERHed "wPt At
a OKS m I u qyens | gy ok,
J% E%%?bc 1°0r' ?:!Iea%i %sﬂlzgddg?e’?g ?Eelgr g%ﬁl g I aye4r
ngan@ qbeln]xgpre was stirred for 244 1 hour. Adter t he
organi c_layer was _separated, the or%%nlc | ayer

IRAAERS AT t P4S& uPabRd Hrithe 15871 et Drert &rihy df blis o 1242,
0 U AR st S hong iyl et
55@§sgbgLngQ@ES|due was subj ect ed

mp: 237-240°C.

MS m/2: 461{M +H).

Anal.calcd for C,,HisFsN;0,8: C, 57.39;H, 3.28;F, 12.38;N,
6.08;S, 6.96.Found: C, 57.25;H, 3.25;F, 12.37;N, 5.91;S, 6.97.
[0569]

mxample 127:

5- [ (1-Benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl

] -N- (hydroxymethyl) -4 -methylpyridine-2-carboxamide

[0570]

F 0
F

# N"OH
«N H

!
N
FO=5=0

0

[0571]

To a 1,2-dimethoxyethane solution (5 ml) of
5- [ (L-benzofuran-6-ylsulfonyl) (2,3, 6-trifluorophenyl)methyl
]-4-methylpyridine-2-carboxamide (210 mg, 0.457 mmol), an
aqueoussolutlanofformaldehyde(37 , 0.111 ml} and 1 N agqueocus

sodium hydroxide (0.023 ml) were added, and the mixture was
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to flash silica gel chromatography, and the fraction
obtained froman elution with hexane: ethyl acetate =
1: 1 was concentrated under reduced pressure. The
resulting residue was washed with a m xed sol vent of
2-propanol and hexane, and then was collected by
filtration, to obtain the title conmpound (139 ng, O
.268 mol, 77% as a white solid. |H NVR(400MHz,
CDC13) 6: 2.15(311, s), 3.03-3. 08(1H n,
4.98-5.05(2H, m, 5.93(1H, s), 6.83-6.91(IH, , .
St7, 1@y £ (4 MOUTH) 2t ZOPK( PRMPEratiiee 51BN agu Felytion

e A Kot
(g gt ke fddda, cdé]gorf%%gﬁfé%mms andftn eggl}ﬁture

wa?s é@lfrecizéogg,hUurs%%cﬁl tEmgdefraird. £ ab0e83s Bplution
“F, 22.24'N, 5.47:S, 6.31. N5 mz: 519( Mr+H).

oi{ @Sfﬁi&ll&a@r@ ¢3180:0. Eti.b.ydll ) " FEyyther added, and then the
5-di fl uorophenyl )[ (4-fl uorophenyl ) sul f onyl | net

m:@cwmewnw pwrmd]fzaryﬂ?cla@%%m r&ﬁrﬂn‘éf%?%aﬁ%ce‘e’%‘i%r
[ 0579] . 245 A solut gée

v RGPS AS SRR EAORT ORI A L yE errragted
WJ(t]LFZ%lE r%f%g%gélyg,e Eg&lt)henzlw£@§£¥hga H:LQh%t%ICQﬁCDQé@m:Q@ed

'brine. The mixture was dried over magnesium sulfate and
concentrated, and the resulting residue was subjected to flash
silica gel colurﬁn chromatography. The fraction obtained from
an elution with hexane: ethyl acetate = 2: 3 was concentrated.
The resulting solid was recrystallized from2-propancl to cbhtain
the title compound (138 mg, 0.273 mmol, 60%) as a white solid.
1H-NMR(400MHz, CDCli) &: 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, ddd, J=17.8, 9.0, 4.9Hz), 7.60(1H,
dd, J=8.0, 1.7Hz), 7.69(1H, 4, J=8.0Hz), 7.85(1H, 4, J=2.2Hz),
7.93(2H, m), 8.85-8.91(1H, m), 2.48(1H, s).

TR{ATR)cm *: 3394, 1670, 1601, 1516, 1496, 1423, 1321, 1302,
1230, 1186, 1144, 1126, 1054, 1036, 822, 729, 714, 633, 58¢,
552, 532, 496.

. mp: 185-186°C{dec.).

MS m/z: 491 (M'+H}.

Anal.calcd for CpaHy,FsN,05S-0.25C;HgO: C, 56, 43;H, 3.73;F,
11.28;N,5.S4;S,6.34.Found:C,56.38;H,3.76;F,11.51;N,5_49;S,
6.43.

[0572]

242



mol ) obtai ned from Exanpl e 85, ethyl hydroxyacetate
(106 I, 1.12 mmol), p-toluenesulfonic acid
nonohydrate (18 ng, 0.094 nmol) in benzene (10 m)
was heated to ref lux for 30 mnutes. The reaction
solution was returned to roomtenperature, and then
was concentrated under reduced pressure. Saturated
aqueous sodi um hydrogencar bonate was added to the
resulting concentration residue, and the m xture was
extracted fromethyl acetate. The organic |ayer was
washé&famPts 328 urated brine, dried over anhydrous

and, filtered,, and S a0, g ahibt sakeeri

£ feRG1 $QOCEM T34 QA HeLSi- dHen¥Rsn sudj ected to flash
graphny, and the fraction
[Ptz ned froman elution with 35a ethyl
fiexane was concentrated under reduced
e, 0 obtain the title conmpound (175 ng, 0.326
351) as a white solid. 'H NVR(400MHz, CDC13) S:
t, J=7.2Hz), 2.22(3H, s), 4.15-4.25(4H, m,
Fd, J=7.2Hz), 5.96(1H, s), 6.90-7.20(4H, nm,
: B2(3H, m), 7.98(1H, s), 8.76(11-1, br t,
J=7.2Hz), 9.18(1H, s). IR(ATRycm1: 1752, 1683, 1590,
(oEH3, 1494, 1286, 1236, 1203, 246 1149, 1093. M5
(mz): 537(W+H). Anal.calcd for C25H23F3N206S: C
55. 9FOH2 #08eL¥n 1Rf 62; N, 5.22;S, 5.98. FOund: C,
5.93:H..4.24: F 1( qgiﬁ . 28-S, [ orophe
[%x(aa_rl}lp gbilﬁk-t:on f)[ [%9?9_( py%l&%ﬂsj }91]()@2,3,6(1§§‘31qu o)
nﬁ')%eftlh?‘@r REheId Sdi(milceor ophery,| bsubbonyd]metdiplined in
1-4- hyl pyri di n-2-yl ] carbonyl ] am no] net hoxy] acetic
Refir@nce 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 in a nitrogen atmosphere
at 0°C, and the mixture was stirred for 2 hours at roomtemperature.
Ethyl acetate and water were added to the reaction mixture, the
organic layer was separated, and thenthe organic layer was washed
Qith saturatedbrine. Theorganic layerwasdriedoveranhydrous
sodium sulfate and filtexed, and then the filtrate was

concentrated under 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
wag concentratedunderre ducedpressure, and the obtainedresidue

was subjected to flash silica gel chromatography. The fraction
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[0582] O FNO')r OH FNHO ISnO( F [0583] To a
m xed sol ution of ethyl _
[[[[5-[(2,5-difluorophenyl)[ (4-fluorophenyl)sulfonyl]m
et hyl

1- 4-met hyl pyri di n-2-yl ] carbonyl ] am no] net hoxy] acet at e
(167 ng, 0.311mmol) intetrahydrofuran (6m ) andwater
(3 M) , lithium hydroxide nonohydrate (16 ng, 0.373
nmol ) was added, and the m'xture was stirred for 20

hours at room tenperature. N hydrochloric amg(o.s_
oh¥R)nafdt TRt en W@%&é&ht%l‘#rﬂé?%&?ﬁaﬁ n, 2

dth t d t.h t
SRR T e

coﬁ%o&ﬁ&e g{ll l&)t%rB%d mBRd §hen ddhe tiHiteatelvas
ncent r dn uced pressure. The resulting
lgenMBEADOMHE 00DCes) due2 wid ( Sbjséct®d8 (18 . fpash sPI9TEH,

gel col utm chr omat ogr aphy nd.the fragt n
S)fr dmB3nGePfiBn Wth’ Zn%F?IPFrEth eﬁ %gnT orléﬁ G;nq
0 ncentyly gd undeg feducedpressure.
%\mg{egso ut ﬁ@n 247 g? et hg acet at e- hexane was added
mst Q/thesseam 4)ng concentration residue, and then the
residue was collected by filtration to obtain the
(o676l e compound (38 ng, 0.075 nmmol, 24% as a white

powder. 1H NVR( 400MHz, CDC13) S: 2.24 (3H, s) , 4. 24
(2H Exjmplel 1995 05 (2H, ., 5.96(1H s),

90 ;xyzsmééwl)mzl mtﬁ{;ﬂﬁ??if’f (t@lfluog‘g\(nlthyllsghenyl]s

ulfonyl] (2,3, 6-trifluorophenyl)methyl] pyridine-2- carboxamid

e
[0576]
F = OH
% H
¥ O=
F
[0577]

To a solution of

4~methyl—5; [[[4- {trifluoromethyl)phenyl] sulfonyl] {2,3,6-tri
fluorophenyl)methyl] pyridine-2-carboxamide (171 mg, €.350
mmol) in ethylene glycol dimethyl ether (5 ml), an aqueous
solution of formaldehyde (37%, 78.9ul) and an aqueous sodium
hydroxide (17.5upl1) 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
aqueous ammonium chloride. Subsequently, 1N hydrochloric acid

was added to the organic layer, and the mixture was stirred for
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IRCATR cm 1: 1762, 1682, 1589, 1521, 1492, 1321, 1292,
1236, 1147. M5 (mz): 509(M +H). Anal.calcd for
C23H19F3N20G6S' 0. 75H2O C, 52.92;H, 3.96;F, 10.92;N,
5.37;S, 6.14. Found: C, 53.20;H, 3.90;F, 10.69;N
5.19;5, 6.03 [0584] Exanple 132: 5-[(2

5-Di fl uorophenyl ) [ (4-fl uorophenyl)sul fonyl] nethyl]-N
(mrer capt onet hyl ) - 4- met hyl pyri di ne- 2- car boxam de

[0585] O FHNISH -NH Ggs OF [0586] A solution

of 5-[(2,5-difluoraophenyl)[ (4-fl uorophen Ig
1 Bt onWitsettip qraynic layer was separated, the Organic layex

T e 0 A AU
SIEiel.aaQ:%nt ahd & e rel: 3!3%%%) thd £i0kU8RE ¥ FohcWABrated

le
eated fo ref Tux for 30 mnutes. 248 The reaction

urﬁﬁxlltﬂeaﬁc!éazpfﬁslﬁx@ed t10e elitanperas i vard sulsected

concentrated under reduced pressure. The resulting

ta dlesht ¢ dtiengesiltmmaragrepbyecirat the framiosi ppeained
gel columm chromatography, and the fraction obtained

£fqnoRR B el R VEER REERRS 38E0Y L SCRERL 8GOt at BARERRABTIER Y

uxgd%r}cggéﬁgetc? %rggggée.r € %%elgeglgﬁzsisﬁ%r fesidue was washed with
a mixed solvent of 2-propanol and hexane, and then was collected
by filtration, to obtain 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,nﬂ, 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. Caled for Cu H;¢FeN,048: C, 50.97;H, 3.11;F, 21.99;N,
5.40;8, 6.19.Found: C, 50.95;H, 3.06;F, 22.24;N, 5.47;8, 6.31.
MS m/z: 519{M"+H) .

[0578]

Example 130: Ethyl

[[[[5-[{2,5-difluorophenyl) [{4-fluorophenyl)sulfonyl]methyl

] ~4-methylpyridin-2-yl]l carbonyl] amino]methoxy]acetate

[0579]
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to obtain a solid. The obtained solid was washed w th
et hanol, and then was collected by filtration, to
obtain the title conpound (71 ng, 0.152 mmol, 400) as
a white powder. 1H NVR(400MHz, CDC13) S: 2.21(311, s),
2.49(111, t, J=8.8Hz), 4.55-4.65(2H, m) , 5.95(1H
s), 6.90-7.20(411, m, 7.67-7.80(311, m, 7.96(111,
s), 8.45-8.55(111, m, 9.16(111, s). IR(ATRcm1:
1673, 1589, 1508, 1492, 1315, 1286, 1238, 1211, 1147.
mp: 190-493C ElI-M5(nmfz): 466(M4). Anal.calcd for
NOBGP~TC, 54.07;H, 3.67;F, 12.22;N, 6.01;
! Found:°C, 54. 05; H, 3. 64; F, 12. 13; N, 6. 07; 5, 13. 78.
Exanpl e 133: 5-[(2

5-Bi f g ophenyl ) ((4-fl uorophenyl)sul fonyl)nmethyl]-N

(hydr oxynet hyl ) - N 4-di net hyl pyri di ne- 2- car boxam de
[06@8B8] O F N-OH Ff NOS~ OIl~F [0589] To a

sol ution of 249

5-[ (B, SeXitfllamodphenyl ) [ (4-f 1 uor ophenyl ) sul f onyl ] net hy

| ]-4- methyl pyridine-2-carboxylic acid (405 ,..0..96
5-i8} § - @bt Bivepheny 1k Afpt Braporhenyld FB%% B’éﬁ%ﬁ?‘?‘?*&?ﬁri“ -
_(hg'éggx}ggétl%l%q% —me%!nz(lpyridine -2-carboxamide (421lmg, 0.935

mmol) obtained from Example 85, ethyl hydroxyacetate (106 ul,

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 agueous
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 scolid.

1H-NMR (400MHz, CDCls)&: 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, s8),
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, s).

IR(ATR)em Y: 1752, 1683, 1590, 1513, 1494, 1286, 1236, 1203,

246



1- et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de
hydrochloride (277 ng, 1.44 rmmol), triethylam ne
(158pl, 1.44 mmol) and anhydrous sodiumsulfate in
tetrahydrofuran (5 m), a solution prepared by
stirring methyl amne (2 Mtetrahydrofuran sol ution:
1.4 M) and a 37% aqueous solution of formalin (467
ng, 5.76 mol) for 90 m nutes at roomtenperature was
added. The reaction solution was stirred for

gg es at roomtenperature, and then was

1 % j e éﬁ to filtration using silica gel. Elution with"
m8t ) zpceiat@rwas . carried out, and the eluate was
concentrated under reduced pressure. The resul ting

rgahcemtadtfon G.adidfeN. @aS: sdbj eBt U Ho 4i3dida dgdl-62/N,

590 B 5t 96 opoyegL AR, 0, R [ 200! 90, 90525 Re, 08

f%ggf ntrat ed under reduced pressure to obtain a solid
The resulting solid was washed w th hexane:
ethyIEXémgqgagglg— 1. 2) , and then was collected by
filtratton;to obtain the title conpound (39 ny,
[ 91 084 (urd-pi&1EMropkermy Whi (4e Hawdephengh NME (MO0 Melrhyl
CDCI3) 8: 2.27 (3H, s) , 3.25 (3H, s) , 4.70-4.84 (2H,
1 14 sme eAEYMi diin- 3 =81 Kpgabory1dsmine] B¢ thgxgmeptioy anid
m% 7.69-7.78(4H, m, 9.12(1H, s). IR(ATR)cn+1 1635,
[Q%BH 1490, 1326, 1295, 1230, 1149, 1039. np:
- 184- l;L 6C°I\/S mzoﬂ465(|v| +H). Anal. Calcd for
NOZ95:Y ¥YC, 56.89;H 4.12;F 12.27;N, 6.03;S,
%tnd: C °56.83:H, 4.03;F, 12.18;N, 5.90;S, 6.90.
250& O] Ref er ence Exanple 17:
5- BPo - (di fluoronethyl)pyridine [0591]

[0583]

To a mixed solution of ethyl
[[[I5-[{2,5-difluorophenyl) [(4-f1uoropheﬁyl) sulfonylimethyl
] -4-methylpyridin-2-yl] carbonyl] amino] methoxy]acetate (167
mg, 0.311lmmol) 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 react;on
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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Br F F [0592] To a solution of

5- br onopyri di ne- 2- car bal dehyde (372 ng, 2.00 mmol) in
di chl oronmet hane (5 m),

bi s(2- met hoxyet hyl )am nosul fur trifluoride (0.553 m,
3.00 mmol) was added in a nitrogen atnosphere at OC.
The reaction mxture was stirred for 3 hours at room
tenperature, and saturated aqueous sodi um

hydr ogencar bonate was added thereto. Water and

di chl oronet hane were further added to_take the organlc

of gyl acabite eI GarR T2 AAFR FORRE THT B 1 BYECERY U bt
sodium sul.f af & ntgqg;g f:'frelgltiélg([: &ss %%H%%g%s&fjﬁ%’fj.tf%%atio?h%o

T dt 8"as™C © Uhder Teduced pressure.

obeS £hag {88 duRpWRRaSH 86l €8, 0¥ dlASN284] LR a0fhite
chromat ogr aphy, and the fraction obtai ned

pdwdaanel uti onwi t hhexane: ethyl acetate =49: 1 was

concentrated under reduced pressure_to ?btain t

h
R A08BEURRCEBDY: Au2d (1145 mioR? (750F) ad -4 oaAi D3 (2H,

i de ¢ 0Q)MHz, 3h Si7 &RY( B3, m=58.
w05 WSSO0 oG B il e b
s)8. B2@tHg. ds (IF2.@Hz)9 . 19NBHM 2) . 208, 210(M +H). [0593]

Ref erence Ex%g?le 18: Tert-butyl ‘
Cf ubrbifet hyeEgyr Laf P 3234 catBanat 212537 Fosbaie-

15 GoF
19N~~~ O-)yF F

MS (m/z): 509 (M"+H).

Anal.calcd for CoaH1 s Fa N3 Qg8 - 0.75H,0: C, 52.92;H, 3.96;F,
10.92}N, 5.37;8, 6.14.

Found: C, 53.20;H, 3.90;F, 10.69;N, 5.19;8, 6.03

[0584]

Example 132:

5-[(2,5-Difluorophenyl) [ (4-fluorophenyl)sulfonyl]methyl] -N-

(mercaptomethyl) -4 -methylpyridine-2-carboxamide

[0585]
0
PN EASH
F 2 N
0%
0 F
[0586]

A solution of
'5-[(2,5-difluorophenyl) [ (4-fluorophenyl)sulfonyl]lmethyl} -N-
(hydroxymethyl) -4-methylpyridine-2-carboxamnide (170mg, 0.377
mmol) obtained in Example 85, and Lowesson's Reagent (76 mg,

0.377mmol) in toluene {5ml) was heated toreflux for 30 minutes.
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[0595] To a solution of

5- brono- 2- (di fl uoronet hyl ) pyridine (250 ng, 1.20
nmmol) in diethyl ether (10 m), a hexane sol ution of
n-butyllithium(1.60 M 0.825 m, 1.32 mmol) was added
in an argon atnosphere at -78C. After stirring the

m xture for 30 mnutes at the sane tenperature,
carbon di oxi de was introduced. The reaction
tenperature was allowed to warmtooC, subsequently

water and then 1 N aqueous sodi um hydroxi de g%?n1%
Thwc&a@@osolﬂ%'ltoﬁewafseaet:%lﬁew?tm%@/ LSRR fHE S g AT &3S
| aye S. separ at ed. he_ organi c .extracted
copgPEErayh UTEREabeeerR ao e ohy dF oy iR PR | 2hng
coﬂgggt#ﬁﬁﬁﬁp&éﬁﬂﬁﬂa%gg%ﬁﬁﬁédﬁ&¥t&@ﬁasﬁQﬂQﬁRﬁﬁg@D@olumn
acidified wt

1 N hydrochloric acid, and was

che¥hs 8632y, t inditell prorwidinopta el dbbaizredlot jamivd th
| ayer was dried over anhydrous sodi um sul fate and

30fekhel edetand/hdveme wae chndentrad ofamdsyRascegRIgssure,
under reduced pressure to obtain a brown so 148

[id
CorRp i eotaSl (OS] f@éiﬁgyaslvoﬁ@s%%dswbee& o
; : 5 . .
an&%ﬁ%gw%gC%EQ%Fg?déﬁggﬁﬁ¥gtlo rgg%gga%g%hgkhtﬁg%ompound

nrtrogen atnosphere,
rhét hylam 0.28%) Ms a Lifi8MpBlheand then
”%ﬁli%ﬁé%ﬁ?ﬁog‘gﬁgri o i toreat . 1,26 mmol
* Hydgviie (48T  aCDCOOM & erp &3l e s) The - #84EH dh M~&-GF8)

was heated to ref |ux for hQurs,, ,subse Ly.
4.2d0t &P {26{'r‘5)o‘ms - PR ey 5?0r%‘?goéﬁdrzaégﬁt%ﬁdgﬁféﬁatﬁg0 (3H,
m) Undese rgduced presssirss (tkhe myr,esubkiing, resi due was

subjected to’'flash silica gel chronmatography, and the
TRIATRY GO :0DEAB Netb§,04588 , el 492 ol 34i5t:-h 12862 W3éané21l,

ethyl acetate = 9: 1 was concentrated under reduced
11%fessure to obtain the title conpound (82.4 ny, 0.337
mpMe-493F as a pale yellow solid. ' H NVR(400MHz,

CDC13) 6: 1.53(9H, s), 6.66(IH t, J=55.6Hz),
EI-MS(m/z): 466 (M ).

Anal.calcd for CoyHy,F3N2038,: C, 54.07;H, 3.67;F, 12.22;N,
-6.01;8, 13.75.Found: ¢, 54.05;H, 3.64;F, 12.13;N, 6.07;5, 13.78.
[0587]

Example 133:

5-[(2,5-Difluorophenyl) ({4-£fluorophenyl)sulfonyl)methyl] -N-

(hydroxymethyl) ~N, 4 -dimethylpyridine-2-carboxamide

[05881]
)
F i~ "N"oH
¥ SN
0:3
o L
F‘
[0589]

To a solution of
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6.62(I1H br s),7.58(IH d, J=8.6Hz), 8.09-8.16(1H,
m,8.46(1H, d, J=2.5Hz). M5 mlz: 245(M++H). [0596]
Ref erence Exanpl e 19:

6- (Di fluoromethyl)pyridine-3-amne [0597] HzN' F F
[0598] To a solution of tert-butyl
[6-(difluoronethyl)pyridin-3-yl]carbamate (1.11g, 4.54
nmmol) in dichloronethane (8 m), trifluoroacetic acid
(8 M) was added at roomtenperature The reaction

d f 5 h
T 55Tt 1L P LS AT s
{ t
RGP ETas PR APTENIIE (b e copdLin

J.Jhi%{arr&ﬂ%aﬁbc b aygd. eiréié%&ﬂ_aﬁﬁﬂet hes ®nganioc skay@nol) ,

dried over "anhydrous sodium sulfate and filtered.

1 Satbgaquenmmméﬂeylafmlﬂdpat@ymsammm:um égdurndbloride
reduced pressure. The resulting residue was suztected

(277 frigash - sﬁlmmal)geltrz(ﬂﬂhaﬂcamgeaph%uhnoﬁ tHe MPAL t PR

obtained froman_elution with ane ? acet g
Ao RS BT AT B B O RS RO 93 ML s f S0P BELEN

oA LPE LS GO, (540, e Sh HUBLan 8200 s 8.
54 reen ol %/ Su ance.

19 ) 94n&2 30 sShiecuf: 881tlddn b 55Ra1BHZ)a67 mg, 5.76

7. O481H dd, J= 8 , 2.7Hz), 7.41(1H, d, J=8. SHz),

mnfb 10 7€dHe 0 du.nutes at room temperature was added. The reaction
solution was stirred for 90 minutes at room temperature, and
then was subjected to filtrationusing silicagel. Elutionwith
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 under 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, 8), 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. Caled for CuH oF3N,048: C, 56.89;H, 4.12;F, 12.27;N, 6.03;5,

.6,90.Found: ¢, 56.83;H, 4.03;F, 12.18;N, 5.%20;5, 6.%0.
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J=2.7Hz). M5 miz: 145(M +H) [0599] Reference Exanple
20:  S-[6-(difluoronethyl)pyridin-3-yl] O ethyl

di t hi ocarbonate [0600] S [0601] PIPI

6- (Di fl uoromet hyl ) pyri di ne-3-am ne (305 ng, 2.12 nmol)
was di ssolved in nethanol (4 m), and 1 N hydrochloric
acid (4 m) was added at -5C Subsequently, a
solution of sodiumnitrite (222 ng, 3.17 mol) in
water (2 m) was added dropw se thereto, and the

m xture was stirred for 3 0 mnutes at the sane
[Q%%$%rature. The obtai ned reaction m xture was added

dr op e to a solutjon, of Oethyl potassium
?%éigrﬁggg+gx?iﬁ’p:%£‘ 4.23mol) in water (4 nl) at

dl t hl uddadalr oultat

5-Gé&%mos—lébs(%Eﬁﬁéké!méﬂﬁrf)%éﬂd‘iﬁ_etenpef ature was heated
S stirred for 3 0 m nutes.

[JdweLr eaction mxture was cool ed to room tenperature,

mSulsequently the ethyl acetate and water were added,
the organic |ayer was collected by separation.
The

bt ai ned organic | ayer was washed with saturated
bri ne, subsequently dried over anhydrous sodi um
[madAlate and filtered, and then the filtrate was
concentrated 254 under reduced pressure. The
r esulToi mgotetiouehiaPynnopyicéding -2 ppafudahvde (372 mg,

thin-1ayer silica gel chromato phy (devel opi ng
2§%19@ﬁ9¥ FBxghe™t ?ﬂﬂéh%?gggFe%i?lgz 1), to obtain the
{d 626, DLy 3 2090 yeb!
bitd (it EOUPOLAL: (At dln 1,628 533 _A1yet! o
AR gu%s?gnce. f 6 0 ,E%gfﬁé 5.7 1.37(3H, " t,
14 ek )addbe 4624 n i@ rogén fa tdbpheiebdf 09C .t , Thk=Fedbi)on
7.72(1H, d, J=8.1Hz), 7.98(1H
mixturewas stirred for 3 hours at room temperature, and saturated
agueous 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. &ubsequently, the filtrate was concentrated
under reduced pressure. The resulting residue was subjected
to flash silica gel chromatography, and the fraction obtained
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, CDCl3) &: 6.61(1H, t, J=55.2Hz), 7.55{(1H, d,
J=8.3Hz), 7.98(1H, d4, J=8.3, 2.2Hz}, 8.72(1H, d, J=2.2Hz).
MS m/z: 208, 210(M'+H).

{0593]

Referance Example 18§: Tert-butyl

[6-{diflucromethyl)pyridin-3-yl]carbamate
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dd, J=8.1, 2.2Hz), 8.71(1H, d, J=2.2Hz). [0602]

Exanpl e 134:

5-[[[6-(Di fluoronethyl)pyridin-3-yl]thio](2,3,6-triflu
oroph enyl) et hyl]-4-nmethyl pyridi ne-2-car boxam de
[0603] F F" N 9% YF F [0604] To a solution of
S-[6-(difluoronethyl)pyridin-3-yl] 0-ethyl

di t hi ocarbonate (206 ng, 0.826 mol) in ethanol (3 nl)
, 1 N aqueous sodi um hydroxide (3 m) was added, and
the m xture was stirred for 1 hour at 60C. The
(0% i on nixture was cooled to roomtenperature,

\gjo onet hane andwat er were added thereto, and the
qaed r@ayer was separated. The obtai ned aqueous
| ayer s acidified wwth 1 N hydrochloric acid, and

was extracted with dichloronmethane. The obtai ned
[@gAni ¢ | ayer was dried over anhydrous sodium sul fate
and filtered, and then the filtrate was concentrated
underToredatetign 0§ SubaonPo2 a (b Wqusmeshy2pyridine (250

AR LA LT N
o RATORE BEAEP, 805 o B S 8 Sl o
a8 sl hb8bhytamd e 7668: 502shky S:H60-idgehy MeERaddes 30
I a nitrogen atnosphere at roomtenperature, and the
miAudds £ WAS ssinier tetbdartulreh oxarbdrt Aydx tbewas éntwatiared.
The reaction temperature was allowed towarmto 0°C, subsequently
water and then 1 N aqueous 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 aqueous sodium
hydroxide (15 ml), and then the obtained agueocus layer was
combined and acidified with 1 N hydrochloric acid, and was
extractedwith dichloromethane. The obtainedorganic layex was
dried over anhydrous sodium sulfate and filtered, and then t_he
filtrate was concentrated under reduced pressure to obtain a
brown solid (148 mg) . The resulting solid (145mg) was dissolved
in a mixed solvent of 2—'methy1—2~propanol (4 ml) and tcluene
(4 ml), and in a nitrogen atmosﬁhere, 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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and then saturated aqueous ammoni um chl ori de were
added to the reaction mxture, and the organic |ayer
was separated. The obtained organic |ayer was washed
with saturated brine, subsequently dried over
anhydrous sodium sulfate and filtered, and the
filtrate was concentrated under reduced pressure. The
resulting residue was dissolved in

N, N-di met hyl formanide (12 m), and the thio

previ ously_obtai ned and potassi um carb e
hepcane meshy lwePetddtled héT ¥ES. C?ﬁ‘é@?ﬁ%& sf-’ i ‘Egé%d

for 2 hour nltr e h e r
PTHPHE AT uf’%tat? L ac%t g?@%mg% ef Ql\%{er(g%gl Juiph 2%

aghflﬁggp 9N xti4e, and the organic layer was
col I'ected by separation. The o;?anlc | ayer was washed

"HAMR (3 a0ME Bt WP Cqledusl SAhSH UMY chf of § b, atndeﬁénGHz)r
W th ted b
o o4 Gt chep T ZnRS it G- I5a AR uPr doeb SEE i BLF R8T

athen the)filtrate was concentrated under reduced

pressure. The resulting residue was subjected to

md hdsh Sukigemgel chromat ography, and the fraction

obt ai ned fron1an elution with hexane: ethyl acetate =
[ds96e]l was concentrated under reduced pressure, to
obtain the title conpound (133 ngy, 0.303 mmol, 370)
as aRefeseneeFaEaE 1% ubst ance. 1H NVR(400MHz,
: . QE br s), 5.93(1H, 256
-6.88(1H, m,

Jsﬂﬁ 7, 17(1H n) 7. 54(1H d J=8.3Hz), 7.77(1H dd, .
.3, 2.2Hz), 7.81(1x, br s) 8.00(1x, s), 8.55(1x,
=2.2Hz), 9.08(1H s). Ms mz: 440(M +H) [0605]

Ex l e 135:

5-[[]6- (D'fluoronethyl)pyrldln 3-yl]sulfonyl](2,3,6-tr

[d5fdgyo

To a solution of tert-butyl

[6- (difluoromethyl) pyridin-3-yl] carbamate (1.11 g, 4.54 mmol)
in dichloromethane (8 ml), trifluorocacetic 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. Dichloromethaneandsaturatedaqueous sodium
hydrogencarbonate were added to the resulting residue. The
organic layer was taken, and the organic layer was dried over
anhydrous sodium sulfate and filtered. BSubsequently, the
filtrate was concentréted 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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rophenyl ) net hyl ] - 4- met hyl pyri di ne- 2- car boxam de
(0606] \ FI NH N FO-,C) F F [0607]
5-[[[6-(Di fluoronethyl)pyridin-3-yl]thio](2,3,6-trifl
uor ophenyl ) net hyl ] - 4- met hyl pyri di ne- 2- car boxam de (132
ng, 0.300 nmol) was dissolved in ethyl acetate (3 nl)
, and nethanol (2 m), 31o aqueous hydrogen peroxide
(3 m) and hexaammoni um hept anol ybdate tetrahydrate
(37.1 nmg, 0.030 mml) were added thereto. The m xture
was stirred for 17 hours at roomtenperatur Et hyl
PreeTHi® CoVRR e taRbet e S SPEPARY @40eBYs 3 J5i WL 82%)
hydrg%%pcarbonat g, ver.e @dded to the reaction mxture,
A3 RHE BEGEnPEY aVer® W separ at ed. The obt ai ned
LORGRNI40 oMAaY ercDaas) dwes el 2wt br )% aqmtm, s0di=FH. 9Hz) ,
thiosul fate and then with saturated brin
78%5@&uéﬁbl@'=ﬁj¢5 @ -d¥at a%%rlgusdsoﬁsuﬁﬁzgul § % g
J%,é$r and then the filtrate was concentrated
‘reduced pressure. The resulting residue was
u | ash silica gel chromatography, and the
Métgéflon ogﬁg?%ed 257 froman elution with
64 £yl or omet hane: methanol = 100: 1 was concentrated
under reduced pressure to obtain the title conpound
(118 Ruafer@n2b0Erampple &3P) as a white solid.
1H NVR(400MHz, CDCL13) 8. 2.20(311, ,.5.56(111, br
8356 Bilg:'gl.(tmpqomeemylh;mdlm}ﬁf 10.;th \dlthlocarbonate
8% 6. 91(1H n) 7.20-7. 27(1H, m, 7. 79(111 d,
3%&) 7.85(111, br s), 8.03(111, s), 8.19(111, dd,

S o F

[0601]

- (Difluoromethyl) pyridine-3-amine (305 mg, 2.12 mmol)
was dissolved in methanol (4 ml), and 1 N hydrochloric acid (4
ml) was added at -5°C. Subsequently, asolutionof sodiumnitrite
(222 mg, 3.17 mmol)} in water (2 ml) was added dropwise thereto,
and themixturewas stirred for30 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, subseguently 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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J=8.3, 2.2Hz), 8.93(111, d, J=2.2Hz), 9.40(111, s). M5
mz: 472 (M'+H) [0608] Exanple 136:

%F[[G (Di fl uoronet hyl)pyridin-3-yl]sulfonyl](2,3,6-tr

uo

rophenyl)nethyl]-N—(l-hydroxynethyl)-4-nethy|pyridine-
2-car boxamide [0609] \ FNHOH F FGc F F [0610]
To a solution of
5-[[[6-(difluoronethyl)pyridin-3-yl]sulfonyl](2,3,6-tr

i fluo rophen 1) nethyl 4- et h ri di,ne-2- car boxam
LPIRE GofCd RS e )i B HY LS 5P COP ARy FLed By
pfepiet G bhing PRS0, 801 HLANAk LLHRY (R oping

gueous
SQYW%I%J dRx6Re é&h}‘f@ra%eﬁt@.%d ajo ! 0OM t-eNBBEAMIthe 2AELe
mxture was stirred for 1 hour. Ethyl acetate was

@ﬁk&ﬁﬂ'xd (@56 hey,r ©a6kE aindli xtau%;a,asaadyet]memmxwrsamm:uce
washedw t h saturated_ agueous anmmonji um chlorid

LSPBEE ANz, CRCRhy B othP 0% dbi o'~ 2588 )64\/9% I
J24l0/d, t Og té‘?(%f gani £ ayeh, ﬁ”ﬂz he &l ML EURS 7. 98 (11,
stirred for ‘holr. After ‘the ‘organic |ayer was
dgéeprsatied 2 .the) orgamni ¢1H | ayeJ=@agHuashedw t h sat ur at ed
aqueous sodi um hydrogencar bonate and then with
[&@&tajr at ed brine, dried over anhydrous sodium sulfate

and filtered, and then the filtrate was concentr at ed
Example 134:

5- [[[6- (Difluoromethyl)pyridin-3-yllthiol (2,3,6-trifluoroph

enyl)methyl] -4-methylpyridine-2-carboxamide

[0603]
F E\ H,
F =N
=
I P F
F
[0604]

To a solution of 8-{6-(diflucromethyl)pyridin-3-yl]
O-ethyl dithiocarbonate (206 mg, 0.826 mmol) in ethanol (3 ml),
1 N aqueous sodium hydroxide (3 ml) was added, and the mixture
was stirred for 1 hour at 60°C. The reaction mixture was cooled
toroomtemperature, dichloromethane andwaterwereaddedthereto,
and the aqueous layer was separated. The obtained aqueocus 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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under reduced pressure. The resulting residue was
subjected to flash silica gel chromatography, and the
fraction obtained froman elution with hexane : ethyl
acetate = 2 : 3 was concentrated under-reduced:
pressure. The resulting residue was washed with a

m xed sol vent of 2-propanol and hexane, and then was
collected by filtration, to obtain the title conmpound
(77.0 nmg, O. 154 nmmol, 800) as a mhite solid.

1H-NNR 400MHz, CDCl3) 6: 2.21

iy (2 3 Bet Bl Galonehry 13 nesrEL] - Lime apridipe-2

3 Fopiity Gtar %o el patadfed A gt tlp examore

14] 1% ﬁ NZd?.rhEQh B BeatHaet (6 htB- e han8s9P£dtF1 @hioride
40(1H, s). TR(ATR Cm 1. 3442, 3383, 1676,

uiaﬁﬁ m149i 4d3&ﬁﬂJ1hﬁa tAOB 4 rict®y3amiN86{0 JMAmlnp3 .60
181-183C. Anal . Cal cdf or C21H16F5N304S: C, 50. 30; H,

B 122 were BRIded: My agnigrayen @tR9sEheHe atCrogy terpprature,
3 35 F 19.03:N 8 40.S, 6 50. NS m z g%

ar[%ff)mwé&e EREnBF &5 A%c P R §§§¥ R %&” cERTET

£
=8 pab SRR b O S UL S PR A o
r&RBIMNR; L BRES] 40 (&@'&b@h@cplé&@f Rva2 B2 Rraduat i ame
was neasured on E35 cells prepared by introducing

oARRARH gegeni@ Dener ofasawhshed witld dapera(t3dabylioed
protein precursor protein, to human glioma cells (H4
srmaqsx)entray drjesneTey aﬁayﬁﬁ@uﬁﬁ@slﬁvmoefu Fodmyrei filtered,

D PhE ATk BELEbed b s il W SR MM e
resulting residue was dissolved 1n,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 agueous ammonium chloride, and then
with saturated brine. The obtainedorganic layer was dried ovex
anhydrous sodium sulfate and filtered, and then the filtrate
was concentrated under reduced pressure. The resultingresidue
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.
14-NMR (400MHz, CDCls) 8: 2.31(3H, s), 5.55(1H, br s), 5.93 (1K,
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| mmunosor bent Assay (ELISA) nethod. [06121 That is,
E35 cells inoculated on a 96-well plate were cultured
in an i ncubator at 37C which was naintai ned at
equi libriumw th 5% carbon di oxi de, using Dul becco's
Modi fied Eagle's Medium containing inactivated 10%
fetal bovine serum as the culture nmedium After 24
hours fromthe inoculation, a test conpound dissolved
in a DMSO sol uti on was added. The DMSO sol ution of
he. t c u prepar n r.at 0
)00 T S 0 T RG] CeBRca s S on  aden ¢ha Fhe™
7DVBQH cancens [ &4)on 7i. ﬂ'?t(iDE ald,t gee. pd 22UV d8bELH, br
0.050% After culturing for another 24 hours, the
Sbul@uﬁ%iﬁhpéﬁnaﬁaﬁﬁ(%ﬁs dr ebAreHi@d, 8nBB{His Sas added
Mé ? ;ate for ELI SA onto which a nonocl ona
nt %od@ agalnst AP, 25-1, was solid-phased. The
1 % was i ncubated at 4C for 16 to 20 hours. The
plate was washed with phosphate buffer solution (pH
7. 4) ,mahghihens . abi oti nyl at ednonocl ona
ant i bodyagai nst A(3, MA32-40, was added thereto. The
spl afe- wmiﬂu@frbmebhslmwriailme-ﬁféﬂ splfionys] (2hife 6 -praféuo
mas mashed aoaln mnth ohosphate buffer solutlon and
L PIeq Glalils S aV|d|n was

H

@%@ d to conjugate streptaV|d|n to b|ot|n
L equently, the plate was washed with phosphate
frar sul tion. To this, Blue Phos 260 (Kirkegaard &
I ‘boﬁatorles I nc. ) was added. After incubating
| ate for an appropriate tinme, the reaction was:
ter&?@é{gp with an acid, and the absorbance for each
wel | nmeasured. The amount of A(3 contained in the
culture supernatant was determ ned froma calibration
[§6d¥e which was produced separately, and the anount

was conpared with that of contro
5-[[[6- (Difluoromethyl) pyridin-3-yl]lthiol (2,3,6-trifl

uoropkenyl )methyl] -4 -methylpyridine-2-carboxamide (132 mg,
0.300 mmol) was dissolved in ethyl acetate (3 ml), and methanol
(2 ml), 31% agueous hydrogen peroxide (3 ml) and hexaammonium
heptamolybdate tetrahydrate (37.1 mg, 0.030 mmol) were added
thereto. Themixturewasstirredifor 17 hoursat 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
f.;.vashed with 10% agueous 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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cells to which the conpound was not added. Thus, the
concentration at which 50% of the AR production is
inhibited (EC50 value) was calculated. In addition,
the 25-1 anti body and MA32-40 anti body used in ELI SA
wer e nouse nonocl onal anti bodi es derived fromthe
hybri doma cell clone |ines, which were each produced
and sel ected according to a standard nmethod using
A(325-35 and A(31-8 as antigens, respectively, and

whi ch spegif caII [ ecogn the r ti
f’é?f%uf‘g%ﬁsl%t[lé@'mi el R B En BRI or g9 * 2

e ﬁ% #‘n Ak kS Y8R d
n?ﬁ? %ﬁﬁéi 44%& te un??%Obt %Is becaﬁgoun
(ffénmiofbf |215%n{nmoi hegigstaLanpoynd wesiadded t her eto,
e culturing was further continued. After

YHhowiRd 40 0MHe, et &of 2+ 2913 &l |§ HREL e PEr rnéd By 1H,

=hnd- QBB 6§ 801 BT ConBartlar o5, T ThGCLE) ™

7 CPNCANt §atienaat) Wi o (hhe Hiuﬁ’p?rs .ofs (hizyishg sced (=1, ad,
reached not nore than 80% of the control cells which

T B, rﬁotzHc:dmt ai A3 { He, cbnpondHzhas?cd? (¥ tHe
cyt entration. Any conpound showi ng a

PtOXIC
- MYz SrcdM Rhe cytotoxic concentration for EC50

%ﬁﬁﬂacknomdedged as a conpound having an activity for
biting the production of (3-anyloid protein. 261
[OGl@&aﬁggerg§§lts for assessing the conpound (1) of
he present invention according to the above assay
5 ms: hod rdfeushomethyil Jkablieling 3 -Fhessthrmsl i (/didc &t-&rifiuo
~for the case where EC50 was 5 nM or |less; +++ for the
reptwmyil aes hPThoN nhk- Ty dnexymesiy 1) 14 tpet hp@yriddpesRsFar
ECSO was 50 to 500 nM and + for the case where EC50
nMto 5 M

[0609]

[0610]
To a solution of
5-[[[6~(diflucromethyl)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 themixture was washedwith saturated

aqueous ammonium chloride. Subsequently, 1N hydrochloric acid
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[0615] A control conmpound known to have an activity
for inhibiting the secretion of (3-anyloid protein,
LY
géb%-((S)-Z-hydroxy-S-nethyI-butyryl)-l-(L-aIaninyI)-(

am no- 3-net hyl -4, 5, 6, 7-tetrahydr o- 2H 3- benzoazepi n- 2- o

ne), was synthesized by the nethods described in the

Patent Docunents 3 to 5 cited in the present

speci ficatjon. £0616] [ Tabl e 1] 1 nhibitor Test .
(Exhhpre adsiedAa Fie PF9RBiC 1pY6Hu O o AW TR P Ered

++++ 5 ++ 3 ++++ 14 ++ %é ++++ +++ + .
sl oo 308 thlor ik oo Wik gtk thl o oA
lafyj’e tyas washedwith saturated aqueous sodiumhydregencarbonate
and then with saturated brine, dried over anhydrcus 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= 2l: 3 was concentrated
under reduced pressure. The resulting residue was washed with
a mixed solvent of 2-propanol and hexane, and then was collected

by filtration, toobtainthe title compound (77.0mg, 0.154 mmol,

80%) as a white solid.

lg-NMR (400MHz, CDCl;) &: 2.21(3H, s), 3.05(1H, t, J=7.8Hz},
4.98~5.05(2H, m), 5.94 (1H, s), 6.68(1H, t, J=54.%9Hz),
6.84-6.92(1H, m), 7.20-7.27(1H, m), 7.72(1H, 4, J=8.3Hz) ,
8.01(1H, s), 8.19(1H, d4d, J=8.3, 2.2Hz}, 8.86(1H, t, J=6.9Hz),
8.92(1H, d, J=2.2Hz), 9.40(1H, s).

TR{ATR)cm™t: 3442, 3383, 1676, 1523, 1491, 1338, 1153, 1084,
1055, 1036, 1014.

mp: 181-183°C.

Anal. Calcd for CHisFsN2048: C, 50.30;H, 3.22;F, 18.94:N, 8.38;85,

6.39.Found: €, 50.07;H, 3.35;F, 19.03;N, 8.40;8, 6.50.
MS m/z: 502 (M"+H) .

[o611]

(Test Example 1) A screening system using cells for

identifying a material which inhibits production/secretion of

f-amyloid protein

The activity of the compound inhibiting B-amyloid protein
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32 +++ 36A +++ 36B + 38 +++ 39 ++++ 43 +++ 47
+++ 55 ++ 59 +++ 63 ++++ 67 ++++ 71 +++ T3 ++++
74 ++++ 75 ++++ 76 + 77 + 78 +++ 79 ++ 83 ++++
84 ++++ 85 ++++ 94 ++++ 101 ++++ 105 ++++ 106
++++ 117 ++++ 118 ++++ 120 ++++

production was measured on E35.cells prepared by introducing
APP751 gene, a gene of a human wild type PB-amyloid protein
precursor protein, to human glioma cells (H4 cells}, by
quantifying the amount of B-amyloid protein (AB) secreted to
the culture medium by means of a sandwich type Enzyme-Linked
Immunosorbent Assay (ELISA) 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 solutionof the test compound was 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 againét AB, 25-1, was solid-phased.
The plate was incubated at 4°C for 16 to 20 hours. The plate
was washed with phosphate buffgr solution (pH 7.4), and then
abiotinylatedmonoclonal antibodyagainst AP, MA32-40, wasadded
thereto. Tﬁe 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 solution. To this, Blue Phos
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123 ++++ 124 +++ Reference +++ conpound LY [0617]
(Test Exanple 2.) Assessnent of R-anyloid protein
production inhibitory action and

I mmunosuppressi ng.action in vivo (Experinental

met hod) 263 As an exanple of the conpound (1) , the
conpounds described in Exanple 22, Exanple 85,
Exanpl e 101, Exanple 106 or Exanple 118
(respectively, compound represented by the above

f I 1-1), 1-2), 1- 3), 1-4 1- , i ch

(R THOGE RO P REFY SrBaat Sl TRfek (T - coMitRTng
C(1-1),, (1-2 -3 1-4 (1-5
TR T4 Rhabetn SRt e ine g bt etk e
té;%'nir}%tt% el U pses ganthd RpeSHSHSASIOR WS eddidthleY 1 was

mnistered in a single dose to male SD rats (about 5

meefke 0| Hhe FRSuLDOF I v@iHa ioRdd Inthgcalpnra sdpB¥natant
aqueous solution of nethylcellul ose was adm ni stered

wad alezerAfined Brohourealdforadifioni seree iwgH ch WeshPEPALIRG
exci sed, and the cerebrum was collected. The erebﬁggl

S%;ﬁ@#ﬁg eS dSAIRURT 4WF LRTERTED ¥oFRt Tt &F FBP
id, , trif 100, f 60
C%Cllrﬁj tté)g Qrgl%-ﬁgs‘;lg%e Bcf%’r:lpolill%%d W%.‘;s ngg n 8(9&(@ hus . the

ng supernatant was neutral i zed

cdﬂééﬁt&‘at%gr&?’wﬁ@l e A IrongepthahéOlon Nd REBebited

sanpl es were neasured using the sandwi ch type ELISA
(meihedlas) descrddiedilanedestirExadpkeon 1. tHairxsher pot éhody
the conpound (1-1) to (1-5) or control conpound LY
anfh dPGrakpyantiheds ierest 1o ERAFR BE'e A1815% JORPEAPH2E or
7 days, and the rats were su

armiﬁoéﬁﬁﬁh%?@@f%lfrﬁﬂdt%WPB@S%‘ﬁg Cc}ee_ﬂ E:?one 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 plate until
the cells became semi-confluent, the test compound was added
thereto, andthe culturingwas further continued. After 72hours,
the number of living cells was determined by using Alamar Blue
(Biosource, Inc.) todevelop color, and deternining the colorant
-concentration . The concentration at which the number of 1iving
cells reached not more than 80% of the control cells which did
not contain the compound, was calledthe cytotoxicconcentration.
Any compound showing a difference in the cytotoxic concentration
for ECse, was acknowledged as a compound having an activity for

inhibiting the production of B-amyloid protein.
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exam nations, so as to assess the i mmunosuppressing
effect of the conmpound. (Results) Wth regard to the
compound (1-1), (1-2), (1-3), (1-4) and (1-5),
sufficient differences were recogni zed between the

dose exhibiting a statistically significant decrease

in the intracerebral anmpbunt of AR and the dose

exhi biting an inmunosuppressing effect. On the other
hand, for the control 264 conmpound LY, no sufficient

di fference was recogni zed between the efficacious
[863#] and the dose exhibiting toxicity. 265 CLAIMS 1.

A conpound represented by _general f la,(1:

e oS ret T4 FO% friati ik 1 Zomedblle )& puk mfeeBhe
- ' ESESY WwWPn Table
B B i A e 5

1- SGhe ¥ok BT BSEIda-a +hydr egentind amse MRARR Kaperad 5 nM
RI represents a hydrogen atom a |lower alkyl group, _
obrlasdy drexioythepsasa k2 er Bfsewants ta hydbgen omhe
a lower al kyl group which may he substjtuted, | ower
capramiRge BFoupas &P tal Rk yehr BByt fgrobRe s Wﬁ%e %50
substituted, _.a | ower al koxy group which may be -
W&ib é?tﬂﬁzﬁfsaﬁhanino group which may be substituted,
[36ggfsphono group, a phenyl group which may be
substituted, or an aromatic heterocyclic group which
my becostist ¢émbadid BoWwiltahdvBan dcogetiherfon irhiieing
nitrogen atomto which they are bound,
the secretion of P-amyloid protein, LY

((N)-((S)~2-hydroxy—B—methyl—butyryl)—1-(Lnalaniny1)—(s)—1—
amino—B—methyl—4,5,6,7~tetrahydro—2H—3-benzoazepin—z-one),
was synthesized by the methods described in the Patent Documents

3 to 5 cited in the present specification.

i0616]
[Table 1]
Inhibitery
Test Example No. Activity for
Production of
A { (ECsg)
4 ++++
5 ++
2 ++++
13 L
14 ++
15 ++++
186 ] ++++
17 ++4++
18 ++
19 +
21 +++
22 +
24 : +++
28A +
28B +
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forma saturated heterocyclic group which may be

substi tuted),

or

-OR1

hydrogen atom or a | ower alkyl

substituted);

(wherein R'

represents a
group which may be

Z represents an oxygen atomor a sul fur

atom and R3 represents a hydrogen atom a |ower alkyl

gr oup,

or a hal ogen atom
sol vate of the conpound or the salt.
the salt thereof,

or the sol vat

or a salt thereof,

or a
2. The conpound,
e of the conpound or

the sal® accor

i ng te+telaim 1

“wherein An is a

2, 5-di 32 uor ophe

hyl grouptor a

2,3,6-trifluorophenyl

group363. The c

bnpound:++# he sa

t thereof, or the

sol vatiemof t he

Conpound+ or _t he

salt according to

claimig wherei

h t he het+erocycl

ic group which may be

substitated i1 s

. 5- (tkekkl uoron

et hyl ) pyridi n-2-vyl

group,4m 6-(tri

['uor onethyl ) pyr

i din-3-yl group, or a

benzofyy an- 6- yl

group..4«06 0 4.

The conpound, the salt

thereofs ~or the

solvat g;0f the

conmpound or the salt

accordiig to arn

yone aof;clai m

, wherein Yis - NRIR2

(whergfIT R Tep

eSent$,4, hydrc

gen atom a | ower alkyl

sol vatté7of the

omouhttbr t he

cl ai mt48 wher ej

R2 i s+&*hydr og

group, gpr a Nyd[oxXy OrQup, and|R2 represents a
uyurugﬁp atunl H iuwehqgjkyi grloup which may be
auuall+¥16u a owWeT g KQHUyI gr oup, an
athAy%flUUHyl group—yhi chmay{be substituted, a | ower
alkuxy7d.uup ﬂﬂftﬁ“ﬂ?Y:%E—SUbStltuted, an am no group
~—mh%b..7fy be—st stitut;ﬁ, a—phgsphono group, a phenyl
Heh—mrayrbe—stubstttuted;] or an aromatic
heterq&yc!ic gr-pup wﬁﬁhh—ﬁay—%e substituted; or R
and-RZ2-Fay—tegpther—w-th—theHitrogen atomto which
|t hey ate bound | forma’d-—te—7{nmenbered saturated
het er dtrclicgrbup whit8h™ way—He further substituted.
5 'ﬂwﬁ%nnﬂnnnd the $5Ff therdof, or the solvate of
the cofpound or| the sifi* accedding to claim 4,
whereitf Rl is al hydrofghtatom (6. The conpound, the
salt f£Aéreof, of the ¥htvate off the conpound or the
salt 18Bcordinglta clatht4 wherein R is a methyl
groupl%9 The cpopoundt*the sallt thereof, or the

salt according to
en atom a nethyl

groupiz@n ethyl| group#+++
123 ++++

124 +4++
Reference +++

compound LY

{0617]

(Test Example 2) Assessment of f-amyloid protein

production inhibitory action and immunosuppressing . action in

vivo

{Experimental method)



a tert-butyl group, a cyclopropyl group, a

car boxynet hyl group, a 2-carboxyethyl group, a

2- (et hoxycar bonyl ) et hyl group, a hydroxynet hyl group,
a 2-hydroxyethyl group, a 4-hydroxycycl ohexyl group,
a 2- hydroxy-1- hydroxynet hyl et hyl group, an

acet oxynet hyl group, a nethylthiopropyl group, a

nmet hyl sul fi nyl propyl group, a nethylsulfonyl propyl
group, a mnethyl carbonyl am noet hyl group, a

met hoxycar bonyl am noet hyl grou

t er t Aﬁ&%ﬁ?ﬁ@%ﬁ? | FRIBRd &)Oﬁﬁhe gompopnis feEERiped
F‘R}?a{% g ou’ﬁamlﬁe g;?gg%&a% le L 106 oninTcample

HYRIRY by JE RE BibRe £ 1
:tﬁig%gs QEtfﬁgﬁggroupgﬁghggﬁgﬁ%%xyetho%ﬁnethyl §roﬁﬁmué?

(1(-pyr,i dinz 8- yhret hoxyarebhyll -gnQuphicln wddetlyd hgtetipatfosr
a met hoxy group. 8. The conpound, the salt thereof, or

retfeerredl vaspeafivdly conpoupelint (hd)sali- 2hccldrding (1 ot)
claim4, wherein R2 is a hydrogen atom

orgr(éuéﬂ arPreE Ry | CHHER, CD%P%%# ynﬁé?%ﬁusé’fegg

2Bt BEYSEL Wy o T B 2T DO L BN Pom s
oﬁaﬁ%éﬁgamlﬂsgéﬁdsQBVQts%.r@flet Hgséoim%ﬁ.@ ap +4&s gabbut s

acc Ing to claim4, wherein R and R2 may, together
webiidsh ot Be . nistgroger ablueho cortiwedl tdreypar e bosfhdgafeanm

a 4- to 7-nmenbered saturated heterocyclic group which
saimgibe bfimdigyinelduilvge eds Eﬁmlﬂﬂr@tééﬁéo%l le t hatggyt3

Sgnapao 5%

thereof, or the solvate of the co ﬂ@ sal t
h%@oq%ﬁ%uposfaaéalmng thgRFR I YERE I’ﬁ’é feFegebTum
t t ed t
wabeol fEdE éf“gxng% . pe“ sk f%%phoe{%&ﬁmw% Subst L sk

so?tu%&%ﬁ' PerRANAE a¥id, Qafrﬂuﬁas Od'erﬂ:rrﬂiru@lé@' a0-%roylo0okgUisr
11. The compound, the salt thereof, or the solvate of

60t MEnGOEPOUTHeored e isa Buparnmmmgratsoncharm zed with 1
wherein Y is -OR' (wherein R' represents a hydrogen
M Brben aof the Rﬁmnc@inwatg%m hees %Wlsé were measured

substitute 0 3 cge sa% @
us&ﬁa% RS TR %ﬁ%‘bﬁﬁ’aﬁ% PR P Ry e
1. e rtq{él']ccg%% ?1 If Byl (1959 Up. cé&rJﬁ@ompound
conpou thé salf thereo or the solvate of the
ngﬂﬁﬁlﬁﬁdﬁlhﬁl§@éﬁed tomale 8D rats repeatedly for 7 days,
and the rats were subjected tohistopathological and serological
examinations, so as to assesg 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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according to claim1, wherein Z is an oxygen atom 14.
The conpound, the salt thereof, or the solvate of the
conmpound or the salt according to claim1, wherein R3
is a nethyl group. 15. The conpound, the salt thereof,
or the solvate of the conpound or the salt according
to claiml1l, wherein An is a 2,5-difluorophenyl group;
Xis -SO; Yis a dinethylam no group; Z is an oxygen
atom and R3 is a nethyl group. 16. 5-
[(2,5-Dfluorophenyl) , ,

cqupeundy BY o pie MWD FAGE B Ry FERMRACE: KER, 2999 eehy Ppivest

i dine-2- b 1d | h s f
0, ORBBORFE (o Thasion S st TRty BoSPTRIELE, D

thereof, or the solvent of the conpound or the salt
according to claiml1l, wherein An is a
2,5-di fl uorophenyl group or a 2,3,6-trifluorophenyl
group; Are is a 6-(trifluoromethyl)pyridin-3-yl group;
Xis -S2-; Y is a (hydroxynethyl)am no group or an
am no group; Z is an oxygen aton R3 is a 268 0 nethyl
group. 18. The conpound, the salt thereof, or the

sol vent of the conpound or the salt according to
claim17, wherein Ari is a 2,5-difluorophenyl group; X
is -S2-; Yis a (hydroxynethyl)amno group; Z is an
oxygen atom and R3 is a nethyl group. 19. 5-
[(2,5-Difluorophenyl)

[ (4-fl uorophenyl)sul fonyl]methyl]-N(1-hydroxyneth
yl)-4-nmet hyl pyri di ne-2- carboxam de, a salt thereof, or
a solvent of the conpound or the salt. 20. The
conmpound, the salt thereof, or the solvent of the
conpound or the salt according to claim17, wherein
An is a 2,3,6-trifluorophenyl group; Xis -S2-; Y is
a (hydroxymethyl)am no group; Z is an oxygen atom
and R3 is a nethyl group. 21.

5-[[ (4- Fl uor ophenyl ) sul f onyl ]
(2,3,6-trifluorophenyl)nethyl]-N(1-hydroxym

et hyu- 4- net hyl pyri di ne- 2- car boxam de, a salt thereof,
or a solvent of the conmpound or the salt. 22.

N- (1- hydr oxymnet hyl ) - 4- net hyl 5-[ (phenyl sul fonyl ) (2, 3, 6-
trifluorophenyl)nme thyl]pyridine-2-carboxanide, a
salt thereof, or a solvate of the conpound or the
salt. 23. '

N- (1- hydroxynet hyl )-4-methyl -5-[[[6-(trifluoronethyl)p
~yridin-3-yl]sul fonyl] '
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(2,3,6-trifluorophenyl)nethyl]pyridine-2-carboxam de,
a salt thereof, or a solvate of the conpound or the
salt. 24. A nedicanment conprising the conmpound, the
salt thereof, or the solvate of the conpound or the
salt according to any one of clainms 1 to 23, as an
active ingredient. 25. The nedi canent according to
Cikﬁh§'24' which is a prophylactic or therapeutic
agent for diseases caused by abnornal production

and/ or secretion of (3-anyloid protein. 269 00 26.

1The ”R%&ﬁ&ﬁﬂgre yga{tgaﬂggérlgrglfaﬂnm@?n: wherein the

di sease cause abnor mal production and/ or
secretion of j3-anyloid protein is Al zheiner's di sease
or Down syndrone. . A pharngceutical conposition

conpri sing the conmpoundy=t SaltY thereof, or the
sol vate of the conpound| or tihe salt according to any
one of claims 1 th&;23 Na phar maceutical |y
acceptable carrier. 28. Use of the conpound, the salt
thereof, or the solvate of the conpound or the salt
according to any one |of clains 1 to 2@ for
manuf act ure of a neMizcament. 29. The use according to
claim 28, wherein the nedicanent is a prophylactic or
whersHEE FER s A PUbit UGl SEaRE 1R sed by abnor nal
pr odugi:irepreadilé 8 he el &id @hudihich In=3He sabstitkdlt ei n.

30. T, CeriSe ﬁﬁgﬁ;gkﬁ ngqjain129, wherein the disease
caused "B B Hortal gfo Ttion and/or secretion of
j 3- any lreprdsemitot diydrogen Alonh eNRER? vidiaie &8 eepresdddsva hydrogen
at%}ﬁﬂgrl%'all%z Qroup, or a hydroxy group; and R? represents a hydrogen atom, a
lower alkyl group which may be substituted, a lower alkanoyl group, an
alkoxycarbony! 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 —OR! (wherein RY
represents a hydrogen atom, or a lower alkyl group which may be substituted);
Z represents an oxygen atom or a sulfur atom; and
R3 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.

2. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 1, wherein Arm is a 2,5-difluorophenyl group or a

2,3,6-trifluorophenyl group.

3. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 1, wherein the heterocyclic group which may be substituted is a
5-(trifluoromethylpyridin-2-yl group, a 6-(trifluoromethylpyridin-3-yl group, or a
benzofuran-6-yl group.
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4. The compound, the salt thereof, or the solvate of the compound or the salt
according to any one of claim 1, wherein Y is - NRIR? (wherein R! represents a
hydrogen atom, a lower alkyl group, or a hydroxy group; and R2? represents a
hydrogen atom, a lower alkyl group which may be substituted, a lower alkanoyl
group, an alkoxyecarbonyl 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 R2 may, together with the nitrogen atom to
which they are bound, form a 4- to 7-membered saturated heterocyclic group which

may be further substituted.

5. The compound, the salt thereof, or the solvate of the compound or the salt

according to claim 4, wherein R! is a hydrogen atom,

6. The compound, the salt thereof, or the solvate of the compound or the salt

according to claim 4, wherein R!is a methy! group.

7. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 4, wherein R? 1s 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-(ethoxycarbonylethyl 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 methylearbonylaminoethyl 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)methy! group, an acetyl group, or a methoxy group.

8. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 4, wherein R2 is a hydrogen atom, a methyl group, an ethyl group,
a hydroxymethyl group, a 2-hydroxyethyl group, a dimethylaminomethyl group, or a
methoxy group.
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9, The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 4, wherein R! and R? may, together with the nitrogen atom to
which they are bound, form a 4- to 7-membered saturated heterocyelic group which

may be further substituted.

10. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 9, wherein the 4- to 7-membered saturated heterocyclic group
which may be substituted is a 4-hydroxypiperidin-1-yl group, a 3-oxopiperazin-1-yl
group, or 2 morpholin-4-yl group.

11, The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 1, wherein Y is -OR! (wherein R represents a hydrogen atom, or

a lower alky! group which may be substituted).

12. The compound, the salt thereof, or the solvate of the compound or the salt

according to claim 11, wherein R is a methyl group.

13. The compound, the salt thereof, or the solvate of the compound or the salt

according to claim 1, wherein 7 is an oxygen atom,

14. The compound, the salt thereof, or the solvate of the compound or the salt

according to claim 1, wherein R3 is a methyl group.

15. The compound, the salt thereof, or the solvate of the compound or the salt
according to claim 1, wherein Ar: 1s a 2,5-difluorophenyl group; X is -50-; Y is a

dimethylamino group; Z is an oxygen atom; and R3 is a methyl group.

16. 5-[(2,5-Difluorophenyl}[(4-fluorophenyDsulfinyllmethyl]-N,N,4-trimethylpy

ridine-2-carboxamide, a salt thereof, or a solvate of the compound or the salt.

17. The compound, the salt thereof, or the solvent of the compound or the salt
according to claim 1, wherein Ar; is a 2,5-difluorophenyl group or a
2,8,6-trifluorophenyl group; Arz is a 6-(trifluoromethyDpyridin-3-yl group; X is -SOs-;

Y is a (hydroxymethyl)amino group or an amino group; Z is an oxygen atom; R3is a
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methyl group.

18. The compound, the salt thereof, or the solvent of the compound or the salt
according to claim 17, wherein Ar: is a 2,5-difluorophenyl group; X is -SOz; Yis a
{hydroxymethyl)amino group; Z is an oxygen atom; and R3 is a methyl group.

19. 5-[(2,5-Difluorophenyl) [(4-fluorophenyDsulfonyllmethyl]-N-(1-hydroxymeth
yb-4-methylpyridine-2-carboxamide, a salt thereof, or a solvent of the compound or
the salt.

20. The compound, the salt thereof, or the solvent of the compound or the salt
according to claim 17, wherein Ari is a 2,8,6-trifluorophenyl group; X is -502; Y isa

(hydroxymethylamino group; Z is an oxygen atom; and R3 is a methyl group.

21. 5-[[(4-Fluorophenyl)sulfonyll(2,3,6-trifluorophenylmethyl]-N-(1-hydroxym
ethyD-4-methylpyridine-2-carboxamide, a salt thereof, or a solvent of the compound

or the salt.

29. N-(1-hydroxymethyl)-4-methyl-5-[(phenylsulfonyl)(2,3,6-triflucrophenyl)me

thyllpyridine-2-carboxamide, a salt thereof, or a solvate of the compound or the salt.

23. N-(1-hydroxymethyD)-4-methyl-5-[[[6-(trifluoromethylpyridin-3-yljsulfonyll
(2,3,6-trifluorophenyl)methyllpyridine-2-carboxamide, a salt thereof, or a solvate of

the compound or the salt.

24, A medicament comprising the compound, the salt thereof, or the solvate of
the compound or the salt according to any one of claims 1 to 23, as an active

ingredient.

25, The medicament according to claim 24, which is a prophylactic or
therapeutic agent for diseases caused by abnormal production and/or secretion of

B-amyloid protein.
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26. The medicament according to claim 25, wherein the disease caused by
abnormal production and/or secretion of B-amyloid protein is Alzheimer's disease or

Down syndrome.

27. 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 23, and

a pharmaceutically acceptable carrier.

28. Use of the compound, the salt thereof, or the solvate of the compound or the

salt according to any one of claims 1 to 23, for manufacture of a medicament.

29. The use according to claim 28, wherein the medicament is a prophylactic or
therapeutic agent for diseases caused by abnormal production and/or secretion of

B-amyloid protein.

30. The use according to claim 29, wherein the disease caused by abnormal
production and/or secretion of B-amyloid protein is Alzheimer's disease or Down

syndrome.
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