SPECI FI CATI ON  ALKYLSULFONE DERI VATI VES [ TECHNI CAL
FI ELD] The present invention relates to a novel
compound having activity to inhibit production and/or

secretion of B-anyI0|d .pretein, and to a tm

agent for various di seases .associ at ed mntd mmmﬂmmmmmmm
production and/ or secretion anyl oi d protet@,*

such as Al zheiner's d|§@§§518%%éﬁqs syndronme” ahdlgg—~ —
other di seases associated w th amyloid deposition.
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~characteristics in which degeneration and | oss of

_ as well as formation of senile pIadues
Téﬁﬁ#&%gﬁaﬁg§é$ln neurofibrillary tangles are observed.
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met hod for preventing or treating the disease is
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and this is considered to i nduce Al zheinmer's disease
tent Docunent 1) It is known that the
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or~the like, and eventually leads to death. Until now, no
useful method for preventing or treating.the-disease is known.

The major protein which constructs the senile plagues
deposited in brain is B-amyloid protein (amyloid B protein, AB),
and is composed of 39 to 43 amino acids. PB-Amyloid protein
shows cytotoxicity, and this is considered to induce Alzheimer’s
disease (Non-patent Document 1). It is known that the B—amyloid_
proteins secreted from cells are mainly pqupéptides composed of

40 or 42 amino acids, and the P-amyloid protein composed of 42

amino acids has a stronger aggregability leading to early

deposition in the brain, and has a strong cytotoxicity (Non-

patent. Document 2). The B-amyloid protein is generated

- ubiquitously in the body; however, its original function is not

apparent.

The B—amyloid'protein is generated by processing from

amyloid precursor protein (APP) which is a membrane protein.
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2 Anong patients of famlial Al zheiner's disease,
there are cases where. nutation in APP gene is
observed. In addition, it is known that in cells into
which this nutated APP genej,has been introduced,
there is increase in the amount -of production and/.or
secretion of I0|d protei n, Accordingly, drugs
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Pat ent Docunent 2, BELANGER et al di scl ose a
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whi ¢ presses the generation of (3-anyloid protein
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B-amyloid protein. 1In addltlon, in Patent Document 2, BELANGER
et al. disclose a compound which has a bicycloalkylsulfonamide
-backbone and inhibits y-secretase. Further, in Pateht Documents
3, 4 and 5,.a compound having an activity to suppress the
generation of B-amyloid protein is disclosed. Also in Patent
Documents 6, 7 and 8, a diarylsulfone compound which inhibits -
secretase is disclosed. In addition, in Patent Documents 9 and
10, a compound which suppresses the generation of B-amyloid
" protein is disclosed. On the other hand, in Patent Document 11,
a thionaphthalene derivative which .inhibits the éggregation of
amyloid protein is disclosed. In addition, in Patent Document
12, a sulfone derivative which suppresses the generation of B-

amyloid protein is disclosed.



12, a sul fone derivative. mhlch suppr esses the
generatlon of 13- anyloid protein is disclosed. 3
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[DISCLOSURE OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]

An.object of the present invention is to provide a




[ Non- pat ent Docunent 5] Journal of Medicina

Chenmistry, Vol. 44, p. 2039 (2001) [D SCLOSURE OF THE
- I NVENTI ON] [ PROBLEMS TO BE SOLVED BY THE | NVENTI ON] An

obj ect of the present invention is to provide a 4

conpound whi ch has strong inhibitory activity against

t he duction and/or ,secretion of R.anyloid protein,
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that the conpounds are use as a therapeutic agent
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i nvention., That is, the present. invention provides:

-with abnormal production and/or secretion of B-amyloid protein,
thereby leading to completion of the present invention. In
addition, the inventors of the present invention have found that
the sulfide ¢ompound, the sulfoxide compound and the sulfone
compound that are represented by the following general forﬁula
(I) show sufficient solubility in water and realize sufficient
drug efficacy when administered to an animal or to a human,
thereby leading to completion of the present'inventipn.

That is, the present invention provides:

1. a compound represented by the general formula (I)f



1. a conpound represented by the general formula (I):

Il Z1 722 R2 Z3 CH S(O0O)n (1) CH2 11 R [wherein Rl
represents a C-C6 al kyl group which nay have 1 to 6
hal ogen atons as substituen groups, a C2-C6 alkenyl
group which my have 1 to 6 hal ogen atons as
sybstituent groups, or a C3-C7 cycloal kyl group mhlch
95 have l1to6 halogen atons as substituent gr oups;

lic argmatic heterocyclic group having 1 to 3

uent grBups, or a 9- or 10-nenbered

erit ai ni ng bi cyclic heterocyclic group

paving 1 tj0 4 substituent groups; Z1, Z2 and Z3 each
|ndependeAtIy represeny a hydrogen aton] a hal ogen
at om or ano group; and n represents 0, 1 or 2],
salts thereo , _or solvates thereof, 2. the conpound
according to ¢he aforementioned 1, salts thereof, or
sol vates therepf, wherein R2 in the general fornula
(I') is any oneylof a group.. selected fromthe group
consi sting of “a pyridyl group, a triazol opyridyl

[whgtkeup and a pyridopyrimdinyl group, having 1 to 3

substituent groups,. 3, t onpound .accor di -tQ the
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halwbeﬁeaﬂferZ alsn stlbstgteneftalgrbapﬁul a c2-de) aiLBezaylpy;rriodW which
substi tuen

{
e R e O BP YR 15 e 281 GFBTENI Dol 10 V(s ® O3

cyctlheB.EY)I gmanups ghvat esayt hharveofl, tohéried logl2 atlomshas
sub%%9§59$tfé¥8“¥

R? represents a 6-membered nitrogen-containing monocyclic
‘aromatic heterocyclic group hav1ng 1 to 3 substituent groups, or
a 9- or 10-membered nitrogen- contalnlng blcycllc heterocycllc
group having 1 to 4 substituent groups;

- 2!, z% and 7’ each independently represent a hydrogen atom,

a halogen atom or a cyano group; and

n represents 0, 1 or 21,

salts thereof, or solvates thereof,

2. the compound according to the aforementioned 1, salts _
thereof, or soLvatés thereqf, wherein R? in the general formula
(I) is any one of a group selected from the group consisting of
a pyridyl group, a tfiazolopyridyl group and a pyridopyrimidinyl

group, having 1 to 3 substituent: groups,

3.. the compound according to the aforementioned 1, salts
thereof, or solvates thereof, wherein R? in'ﬁhe general formula

(I) is a pyridyl group having 1l.to 3 substituent groups, -

4. the compound according to the aforementioned 1, salts

thereof, or solvates thereof, wherein R® in the general formula
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6 (1) is a group represented by the follow ng fornul a

(1): Ra Ro (1) NJ[wherein Ra represents.a hal ogen

atomor a Cl-C6 al kyl group; and Rb represents

~a-carboxy O -C6 al kyl groupg a carbanmoyl group, a

N- Cl- C6 al kyl car banoyl group, a N, N—di(Cl Co6

al kyl ) car banoyl ou a N (hydroxy -
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group, a N-(hydroxy Cl-C6 al kyl)am no group or a

'Cl- C6 _al kyl sul fonyl ami no group], 5. the conpound

accopdfng to the aforenentioned 4, salts thereof, or
tes thereof, wherein Ra is a Cl-C6 al kyl group

Rs a NH(hydroxy C1-C6 al kyl)carbanmoyl group in

(1) . 6. the conmpound according to the

af orenentioned 1, salts ‘thereof, or sol vates thereof,

[wWh%3&iBin R2 in the general fornmula (1) isa group

rep@§SEéﬁﬁﬁ$eﬁistthiﬁﬁdéﬂMaﬂgmf@fn&'di4b%)alE@lFEkod%N and

o)}

N-Ca-pyr & topyranvatdbpy| ggpuaupa R, N-derlessntdkal hed ageidy 1
atomo - C6 k rouyp;._Rd_represents _a hydrogen
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groapky k) aanite group, oa M- (Hydrpdyoxy<ie @3 kgllkyh)@drigroup or a
gro represents.a hydroxy group or an oxo

cl g%oggfyggﬁfhgyégﬁ%ouﬁaraé@érding to any one of the
aforenentioned 1 to 7 6, salts thereof, or solvates .

5. tpﬁgeggmp&Mﬂgrg&QofgiﬂJ1t%hghge£¥gf§mentioned 4, salts
thereof, or solvates thereof, wherein R, is a Cl-Cé6 alkyl group
and Ry, is a N-(hydroxy Cl-C6 alkyl)carbamoyl group in formula
(1),

6. the compound accordlng to the aforementioned 1, salts
thereof, or solvates thereof, wherein R? in the general formula

(1) 1s_a group represented by the following formula (2):

Re
Rd

(2)
Re.
[wherein _
the group of nitrogen-containing ring structure represents
a triazolopyridyl group or a pyridopyrimidinyl group; R-
represents a halogen atom or a C1-C6 alkyl group; Ry represents
a hydrogen atom, a hydroxy group, an amino group, a N-{(Cl-Cé6
alkyl)amino group or a N- (hydroxy. Cl-Cé alkyl)amino group; and

R. represents a hydroxy group or an oxo group]

7. the compound according to any one of the aforementioned 1 to



~formula (1) is a d-C6 al kyl group which may have 1 to
6 hal ogen atons as substituent groups, 8. the
compound accordi ng to any one of the aforenentioned 1
to 6, salts thereof, or solvates thereof, wherein Rl
in the general formula (1) is a 2,2,2-trifluoroethyl
group, a 2-chloro-2,2 dlfluoroethyl group, . a
6, 233l £haBRODr iy ISOgiatpS oFherep z, Bhgrain R' in the general
fopRntAf (Yo 9ps aPylcdLAUP1 $ro gﬂ%hgemyy%a%cqr% ng k#aQ.ogen
any one of the aforenentioned 1 to , salts thereo
ALYRS 5 PHPBEI MR e GFORAerein Z7 and Z2 are both
fluorine atonms and Z3 is a hydrogen atom or Z1; Z2
and Z3 are each a fluorine atom in the genera
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6, t:litﬁltt’:h‘ Qheﬁeﬁfj eGolvat8s Knexlolts Whereaf r'0in S&lovaéﬁé‘ral

reof .t general.. formula
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g r and/or secretion of oi rotein, 13
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according to any one of aforenentioned 1 to 10, salts

thereof, or solvates thereof, and a pharmaceutically
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hereof, or solvates thereof, for the manuf act ur e of
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af orenenti oned 15, wherein the nedicanent is a drug

for preventing.or treating a disease associated wth
11 abRoPREL CReEr SORSAL AR dihes 6o Rsh a5fcording to any one
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thereof,
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12. the medicament according to the aforementioned 11, which is
a drug for preventing or treating a disease associated with

abnormal generation and/or secretion of PB-amyloid protein, .

13. the medicament according to the aforementioned 12, wherein

the disease associated with abnormal generation and/or secretion

of B-amyloid protein is Alzheimer’s disease or Down’s syndrome,
14, a pharmaceutlcal composition contalnlng the compound
~according to any one of aforementioned 1 to 10, salts thereof,

or sclvates thereof, and a pharmaceutically acceptable carrier,

15. use of the compound according to any one of the



~anyloid protein, 17. the use according to the
af orenentioned 16, wherein the disease associ ated
wi th abnormal generation and/or secretion of .
(3-anmyloid protein is Al zhegnmer's disease or Down's
syndrong, 18 a nethod for treating a dlsease
25 2850C1L 8 ated gpnor ener tlgn an g cretlonf '
of T3> any 0|d rotei f Fr%?f-‘%?g rad‘srﬁ ??att GBSt or_
thammaahfectmm@cﬂhﬁumédrﬁamdma conpound according to any
one of the aforenentioned 1 to 10, salts thereof, or
sol vates thereof, 19. the treatnent nethod accordi ng
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Accordln Io t he present invention, a means for

Ay e cBF Py r event i ng and treating various di seases
such as Al zheinmer's disease, Down's syndrone or other

d ases associ.a Wi epqsi tion can be
17.0 366555 WREALES h AR ARSI Phean e
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ci.fication will be explained. "Cl- al k group
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having 1 to 6 carbon atons. Specific exanples 11 9
|nclud | grou an ethyl group, a . .
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a. 2-nmet hyl pentyl group |nethylbutyl group
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to Gl Bner obranched remshaidheal kepyl 1@y Mt@ayh@ﬂa@f tg.6
carbon atons. Specific exanples i ncl ude a vi nyl
Solgag6s, tARTS* iyl group, a 1- propenyl

18. the treatment method accbrding to the aforementioned 18,

wherein the disease associated with abnormal generation and/or

secretion of PB-amyloid protein is Alzheimer’s disease or Down’s
syndrome,

or the like.

[EFFECT OF THE INVENTION]

According to the present invention, a means for medically

~preventing and treating various diseases such as Alzheimer’s’

disease, Down’s syndrome or other diseases associated with

amyloid deposition can be provided.

[BEST MODE FOR CARRYING OUT THE INVENTION]
- Hereinafter, each of the groups described in the
specification will be explained.
“Cl-C6 alkyl group” means a straight chain or branched

chain alle group having 1 to 6 carbon atoms. Specific examples




group, a 1-butenyl group, a 2-butenyl group, a
3-butenyl group, a 2-penteny| group and the |ike.
"C3-C7 cycl oal kyl group” ‘neans a cycl oal kyl group
having - 3-7 carbon atons. Specific exanples include a-
-cyclopropyl .group, a cyclobutyl group, a cycl opentyl
c|] ohexyl group and a cycl oheptyl group
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_atonvm#cl—ce alkylcarbamoyl group” means a carbamoyl group
having one Cl-C6 alkyl group mentioﬁed above as a substituent
group. The position at which the Cl1-C6 alkyl group substitutes
is the nitrogen-atom of the carbamoyl group. Specific examples
include a N-methylcarbamoyl group, a N—éthylcarbamoyl group and
the like.

“N,N-di(Cl-Cé alkyl)carbamoyl group” means a carbamoyl
group having two C1-C6é alkyl groups mentioned above as
substituent groups. The positions at which the two Cl1-C6 alkyl
group substitute are both the nitrogen atom of the carbamoyl
group. The type of each Cl-C6é alkyl group may be the same or
different. Specific examples include a N,N-dimethylcarbamoyl
group, a N-methyl-N-ethylcarbamoyl group and the like. '

“N- (hydroxy C1l-Cé6 alkyl)carbamoyl group” means a carbamoyl
group having as a substituent group one Cl-C6 alkyl group

mentioned above having a hydroxy group as a substituent group.
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~having as a substituent group one Cl-C6 alkyl group mentioned
above having a hydroxy group as a substituent group. Specific
examples include a N-hydroxymethylamino group, a N-
hydroxyeth?lamino_group and the like.

“6-membered nitrogen-containing monocyclic aromatic
heterocyclic group” means a 6-membered monocyclic aromatic
heterocyclic group containing at least one nitrogen atom. The
6-membered nitrogen-containing monocyclic aromatic heterocyclic
group may have 1 to 3 hetero atoms selected from a nitrogen
atom, an oxygen atom and a sulfur atom, in addition to the one
nitrogen atom. Specific examples include a pyridyl group, a
pyridazinyl group, a pyrimidinyl group, a pyrazinyl group and
the like.

“9- or 1l0-membered nitrogen;containing bicyclic
heterocyclic group” means-a 9- or l0-membered bicyclic

heterocyclic group containing at least one nitrogen atom. The
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“alkyl group which may have 1 to 6 halogen atoms as substituent

groups is preferred, and a Cl-C6 alkyl group which has 1 to 6
halogen atoms as substituent groups is more.preférred.
Hereinafter, the case in which R! is the C1-Cé6 alkyl group
which may have 1 to 6 halogen atoms as substituent groups will
be described. in detail. R' means a C1-C6 alkyl group with no
substituent group or a Cl-C6 alkyl group having 1 to 6 halogen
atdms as substituent groups. As R', a Cl¥C6 alkyl group having 1
to 6 halogen atoms as substituent groups is preferred, and a Cl-
Cé6 alkyl group having 3 to 6 halogen atoms as substituent groups
is more preferred. Here, specific examples of the halogen atoms
include those mentioned above, and a fluorine atom or a chlorine

atom is preferred, and a fluorine atom is more preferred. 1In
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of the halogen atoms include those mentioned above, and a
fluorine atom or a chlorine atom is preferred, and a fluorine
atom is more preferred. In the case where the number of halogen
atoms in R' is two or more, the type of each halogen atQm may be
identicél or different. In addition, the position at which the
halogen atom substitutes is not particﬁlarly limited. Specific
examples of R! include a vinyl grbup,'an allyl group, a 1-
propenyl group, a l-butenyl group, a 2-butenyl. group, a 2,2—-
difluorovinyl group, a 3,3—difluoroallyl group, a 2,3,3-

"trifluoroallyl group and the like.

Hereinafter, the case in which R' is the C3-C7 cycloalkyl

group which may have 1 to 6 halogen atoms as substituent groups

will be described in detail. R' means a C3-C7 cycloalkyl group
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.group), a hydroxy Cl1-C6 alkoxy C1l-C6 alkylamino group, a Cl-Cé6
alkoxycarbonylamino group, a hydroxy Cl-Cé alkylcarbonylamino
group, a C2-C6 alkanoylamino group, a Cl-Cé alkylsulfonylamino
group, a heterocycle-amino group, a heterocycle-carbonylamino
group, a heterocycle-carbonyl Cl—C6'alkylamino group, a ‘
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from a halogen atoﬁ, a Cl-C6 alkyl grbup, a hydroxy:Cl—CG alkyl
group, a carboxy Cl-C6 alkyl groﬁp, an amino Cl1-C6 alkyl group,
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piperazinyl group, a homoplpera21nyl group, a morpholinyl group,
a thiomorpholinyl group, an oxylanyl group, a thiolanyl group, a

dioxanyl group, an aziridinyl group, an imidazolidinyl group, a

- pyrazolidinyl group, a tetrahydropyranyl group, a

tetrahydrothlopyranyl group, an oxazolidinyl group, a

‘thiazolidinyl group, an isoxazolidinyl group, an

isothiazolidinyl group, a dioxolanyl group, an oxathlolanyl
group, a hexahydropyrlmldlnyl group and the llke

The unsaturated or aromatic monocycllc heterocyclic group
includes a 4 to 7 membered group having 1 to 4 hetero atoms
selected from a nitrogen étom, an oxygen atom and a sulfur atom,

and spécific examples include a pyrrolyl group, a furyl group, a




aromatic ring, and may be either one of nobnocyclic or
polycyclic ring. In addition, a polycyclic
heterocyclic ring includes a heterocyclic spiro
conmpound and a heterocyclip7conpound having a bridged
cyclic structure. The "heterocycle” in the case mhere
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. In addition, the “C6-Cl0 aromatic hydrocarbon” means an
aromatic hydrocarbon ring having 6 to 10 carbon'atoms, and
includes benzene, naphthalene and the like. The “C6-C10
aromatic hydrocarbon” in the case where it is described in Cé-
Cl0 aromatic hydrocarbon-Cl1-C6 alkyl group or the like means a

monovalent C6—C10'aromatic hydrocarbon group derived from a C6-
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_ Ra
-—%Eszi;—Rb (1)
N
Here, R, represents a halogen atom or a Cl—C6'alkyl group;
and Ry represénts a carboxy Cl-C6 alkyl group, a carbamoyl
group, a N-Cl1-C6 alkylcarbamoyl group, a N,N-di(C1-Cé
alkyl)carbamoyl group, a N-(hydroxy Cl-Cé6 alkyl)carbamoyl group,
a carboxy group, an amino group, a N-(hydroxy Cl1-C6é alkyl)amino
group oOr a.C1—C6 alkylsulfonylamino~group.
Here, the halogen atom includes those described above, and
a chlorine atom is preferred. The C1l-C6 alkyl group includes
the aforementioned ones, and a meﬁhyl group is preferred. The_

N- (hydroxy Cl-C6 alkyl)carbamoyl group includes those described



napht hyl grbup and the like. Hereinafter, the case in
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Here, Ra represents a hal ogen-atomor a d-C6 al kyl
group; and Rb represents a carboxy d-C6 al kyl
Ra”grOUp. carbinoyl group, a N-C - C6 alkylcarbanoyl_
' ' ng N- di - alkyl)carbannyl group, a
i (hydroxy C -C6 a[ky”ScarbanDyl group, a carboxy.
- an anino N- (hydroxy Cl1-.C6 alkyl)anrno
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Further specific examples of formula (1) include a 6-

carbamoyl-4-methylpyridin-3-yl group, a 6-[N,N-
dimethylcarbamoyl]-4-methylpyridin-3-yl group, a 6-[N-
(hydroxymethyl)carbamoYl]—4—methylpyridin—3—yl group} a 6-[N-
(hydroxyethyl) carbamoyl]-4-methylpyridin-3-yl group, a 2-amino-
S-chloropyridin-4-yl group, a 2-carbamoyl-5-chloropyridin-4-yl
group, a 5-chloro-2-[N-(hydroxymethyl)carbamoyl]pyridin-4-yl
group and the like. ' - _

Hereinafter, the case in which R? is the 9- or 10-membered
nitrogen-containing bicyclic heterocyclic group having 1 to 4
substituent groups will be described in detail. The 9- or 10-
membered nitrogen—containing‘bicyclic heterocyclic group
includes a benzothiazolyl group, an indolyl group, a quinolyl
group,tan isdquiﬁolyl group, a benzoxazolyl group,'a
benzothiazolyl group, a benzoimidezolyl group, a

benzdisothiazolyl group, a benzoisoxazolyl group, an indolinyl



19 above, and a N hydroxynet hyl carbanoyl group or a
N- hydr oxyet hyl car banoyl group is preferred. The
carboxy Cl-C6 al kyl group, the N-d -C6 al kyl car banoyl
group, the N,N-di (CO-C6 akyl)carbanoyl group, the

N- (hydroxy d -C6 alkyl)anino group and the Cl1-C6
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In addition, in a preferred example, R® is a group

represented by the following formula (2).

Re

Rd
N
i (2)

Re

Here, a group having a nitrogen-containing ring structure
represents a triazolopyridyl group or a pyridopyrimidinyl group;
R. represents a halogen atom or a Cl-Cé alkyl group; Rg.
represents a hydrogen atom, a hydroxy group, an amino group, a
N- (C1-C6 alkyl)amind group or a N-(hydroxy Cl-Cé6 alkyl)amino
groﬁp; and R. represents a hydroxy group'or an oxo0 group.

Here,'the halogen atom, the Cl1-C6 alkyl group, the N-(Cl-



benzoi sot hi azol yl group, -a benzoi soxazol yl group, an

i ndol i nyl 20 group, an indazotyl.group, an

i ndol i di nyl group, an isoindolyl group, an

i soi ndoli nyl group, a quinalidinyl group, a

qui noxal i nyl group, a quinazolinyl group, a cinnolinyl
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it is preferred that z' and Z® are both fluorine atoms and Zz° is
a hydrogen atom; or that each one of 2z', z® and 2’ is a fluorine
atom.- It is more preferred that each one of 2!, 2°? and 2° is a
fluorine atom. ,.

Specific examples of 2z!, z? and Z°, and a phenyl group

which is substituted by them include:

Here, Z', 2° and Z® are the same as those described above,
and the preferred'embodiments are also the same as those
described above. Further specific examples of 2!, z% and 2°, and
the phenyl group which is substituted by them include a 2,3, 6-
trifluorophenyl group, a 2,5-difluorophenyl group and the like.

The n in the general formula (I) represents O,.l or 2. It



R represents a hal ogen atomor a Cl-C6 al kyl group
Rd represents a hydrogen atom a hydroxy group, an
am no group, a N (Cl-C6 al kyl)am no group or a
N-(hydroxy O -C6 alkyl)amawp  group;, and Re.represents
a hydroxy group or an oxo group. Here, the hal ogen
.. ato the, d - C6 .al kyl ou the N (C C6_al kyl)
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a mZZtudZ3nefeof are also included in the present invention.

In addition, in the case where a heterocyclic group having
a nitrogen atom is included in the structure of the compound
represénted by the general formula (I) according to the present
invention, a N-oxide exists; and this is also included in the
present invention. Further, ih the case where a heterocyclic
group having a sulfur atom is included in the structure of the
compound represented by the general formula (I) according to the
present invention, a S-oxide exists, and this S-oxide includes
both of a mono-oxide and a di-oxide. Both of these are also
included ih the present invention.

A salt of the compound represented by'the general formula
(I) according to the present invention is not particularly
limited so long as it is a salt which is medically acceptable.

. Specific examples include minerai acid salts such as a

hydrochloride, a hydrobromide,'a hydroiodide, a phosphate, a



Here, Z1, Z2 and Z3 are.the sanme as those descri bed
above, and the preferred enbodi nents are also the
same as those described above. Further specific
exanpl es of Z1, Z2 and Z3,2:and the phenyl group which
i's- substituted by theminclude a 2,3, 6- ' '
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Typical methods regarding a manufacturing method for a

sulfide compound (Ia), a sulfoxide compound (Ib) and a sulfone
compound (Ic) represented by the general formula (I) according
-to the present invention are given hereinafter.

1) Manufacturing Method For Sulfide Compound (Ia)

The sulfide compound (Ia) of the present invention can be

manufactured by.the following method.



both of a nono-oxide and a d| oxi de. Both of these are
also included ih the present invention. A salt of the
conpound represented by the general fornula (1)

- according to the present i2wention is not particularly
limted so long as it is a salt-which is nedically"
acceptabl e. . Specific exanples include m ngral aC|d
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acet@fe, a propanoate, ah oxalate, a nalonate, a ?%
succinate, a glutarate, an adipate, a tartrate, agr
mal eate, a malate, a mandelate and the |like. In
adtliYi on, in the case wHBle the conpound représent ed
by the general formula (I) has an acidic group, it
may be a salt of alkali metal ion or alkaline earth
Wth respect to solvates, there/is ho
limtation_so as they are med| cal | y
accept abl e\ Speci fic §xa§%—_%Hlnclude a/hydrate| an
et hanol ate a . manuf.act uri ng
nmet hod for the conpound represented by the gengera
formula (1) according to the present invention|/wll
Z1be descri bed. The conmpqund reﬁresented by the genera
) mula (1), salts tH%regr ahd sol vat es t hereof
Z rdyhg to i _
nuﬁactured by conbi ni ng known general chem ca
nanufﬁcturlng nmet hods, and a typical synthetic nethod
Wil | descri bed hereinafter. Typi cal net hods
re di ng a manufacturing nethod for a sulfide
cog@@und (la), a sulfoxide conpound (Ib) and a sul fone
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Conpétied Y(daaing an alcohol derivative (II) to compound

(ITII), the obtained compound (III) and a thiol compound (Rl—CHz—
SH) are reacted in the presence of a base, and thus the sulfide
compound (Ia) of the present invention can be manufactured. In
this case, the thiol compound can be used as an alkali metal.
salt or as an alkaline earth metal salt (for example, a lithium
salt, a sodium salt, or a potassium salt). '

The temperature during the reaction of the compound (III)
and the thiol compound (R*-CH,-SH) is generally -20 to 200°C,
preferably from room temperature to 100°C. Depending on the type
- of the compound (III) or the thiol compound (RF—CngsH), there
are cases where a higher reaction temperature is preferred, and
cases where it is preferred to carry out the reaction in a
sealed tube. The reaction time is generally from 0.5 hours to 1
day.

With respect to the base, hydrides of alkali metal or



The sul fi-de conmpound (la) of the present invention can
be nmanufactured by the following nethod. 24 Z Z1 Z
"R CH2 SHZ2 R \ ZZ \RZ ZZ | ,Rz Z3 CH Z3 CH Z3 CH
OHXCH R (Il) (I'11) (d45a) RL CH2 SH* Z Rl CH2Y
Z2 R Z3 CH SH (l1V) [wherein X and Y represent a
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reaction of the conpound (I1l) and the thlol onpound
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the conpound (I11) or the thiol conmpound (R1l-CH2

examplkg e S1aver dasEwuiler esed iy heArpsses i AIPteSApER at ur e
hydbSx ULl 81 E80um Ar ok 29€Sa YL ikth hpaRd-fRhedatonates

of glalgarlyl ?nlégcaihealrkeaal%tnleogallrgh ametal or Sleer (for example,
sodium carbonate, potassium carbonate, cesium carbonate and
silver carbonate); hydrogen carbonates of alkali metal (for
example, scdium hydrogen carbonate and potassium hydrogen
carbonate); alkyl lithiums (for example, n-butyl lithium) or an
_alkyl Grignards (for example, magnesium‘meﬁhylbromide);
inorganic bases such as silver oxide, or organic bases such as
amines (for example, triethylamine, diisopropylethylamine and N-
.methylmorpholine); basic heterocyclic compounds (for example,
_dimethylaminopyridine,'pyridine, imidazole, 2,6-lutidine,
collidine, 1,8-diazabicyclo[5,4,0]undec~7-ene, 1,5-
diazabicyclo[4,3,0]hon—S—ene, and 1,4-diazabicyclo[2,2,2]octane)
and the like can be mentioned. ,

With respect to solvents, alcohol solvents, ether
solvents, halogenated solvents, aromatic solvents, nitrile
solvents, amide solvents, ketone solﬁents, sulfoxide solvents
and water can be mentioned, and two or more of these can be
"blended for usage. Among these, tetrahydrofuran, methylene
-chloride, acetonitrile, N,N-dimethylformamide and the like are
preferred. |

The alcohol derivative (IT) used in the aforementioned
manufacturing process can be manufactured by a known method, and
various examples are known as manufacturing methods. One

example is given below.



seal ed tube. The reaction tinme.is generally fromO0.5
hours to 1 day. Wth respect.to the base, hydrides of
alkali nmetal or 25 alkaline earth nmetal (for exanple,
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conversion of a ‘hydroxyl group to a leaving group by a known
method. With respect to the leaving group represenﬁed by X, a
halogen aﬁom (a chlorine atom, a bromine atom, an iodine atom or .
the like), a Cl-C6 alkylsulfonyloxy group which may be
halogenated (méthanesulfényloxy, ethanesulfonyloxy,
trifluoromethanesulfonyloxy or the like), a C6-Cl0 aromatic
hydrocarbon sulfonyloxy grdup which may have a substituent
group(s), and the like can be mentioned. With respect to the
substituent group(s) of the aromatic hydrocarbon sulfonyloxy
group, 1 .to 3 halogen atoms, a C1-C6 alkyl group which may be
halogenated, a Cl—CG alkoxy group and the like can be mentioned.
As preferred examples of the leaving group, a benzenesulfonyloxy
group, a p-toluenesulfonyloxy group, a l-naphthalenesulfonyloxy
group, a Z2-naphthalenesulfonyloxy group and the like can be

mentioned.



chl oride, acetonitrile, N, N-dinethylformam de and the
like are preferred. The al cohol derivative (Il) used
in the aforenenti oned manufacturing- process can be
manuf act ured by a known nethpd, and various exanples
are. known as manufacturi ng net hods. One exanple is
given below, 26 71 R2-L i, R-MyC 1, R2-MyB r-or the
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usage. Among these, tetrahydrofuran is preferred.

In addition, as an alternative synthetic method for the
sulfide compound (Ia), a substitution reaction of a compound
having a leaving greup Y (R'-CH,-Y) with a thiol compound (IV) in
the presence cof a base ean be mentioned. In this case, the
thiol compound (IV) may be used as an alkali metal salt or as
alkaline earth metal salt (for example, a lithium salt, a sodium
salt or a potassium salt). 'Further, with respect to the leaving
group represented by Y, a halogen atom (a chlorine atom, a
bromine atom, an iodine atom or the like), a C1-Cé6
alkylsulfonyloxy group which may be halogenated (a
methanesulfonyloxy group, an ethanesulfonyloxy group, a
trifluorcmethanesulfonyloxy group er the 1like), a C6-C10
aromatic hydrocarbon sulfonyloxy group which may have a
substituent group(s), and the like can be mentioned. With _
respect to the substituent group(s) of the dromatic hydrocarbon
sulfonyloxy group, 1 ro 3 halogen atoms, a Cl-C6 alkyl group
which may be halogenated, a Cl1-C6 alkoxy group anq the like can

be mentioned. As preferred examples of the leaving group, a




trifluoronethanesul fonyl oxy or the like), a C6-Cl0
aromatic hydrocarbon sul fonyl oxy group whi ch may have
a substituent group(s), and the |ike can be
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of the aromatic hydrocarborisul fonyloxy group, I.to 3
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" of alkali metdl, alkaline earth metal or silver (for example,
sodium carbonate, potaséium'carbonate, cesium carbonate and
silver carbonate); hydrogen carbonates of alkali metal (for
example, sodium hydrogen carbonate and potassium hydrogen
carbonate); alkyl lithiums (for example, n-butyl lithium) or
alkyl Grignards (for exampie, magnesium methylbromide) ;
inorganic bases such as silver oxide; or organic bases such as
amines (for example, triethylamine, diisopropylethylamine and N-
methylmorpholine); basic heterocyclic compounds (for example,
dimethylaminopyridine, pyridine, imidazole, 2, 6-lutidine,
collidine, 1,8-azabicyclo[5,4,0}undec-7-ene, 1,5-
diazabicyclo[4,3,0]lnon-5-ene, and 1,4-diazabicyclo[2,2,2]octane)

and the like can be mentioned.



‘thiol conpound (1V) may be used as an al kali netal
salt or as alkaline earth netal salt (for exanple, a
lithiumsalt, a sodium salt or a potassiumsalt)
Further, with respect to t%% | eaving group
represented by Y, a hal ogeff"atom (a chlorine atom a
brom ne atom an iodine atomor the like), a d-C6

al kylisnl F%?M@X)Fogﬁééﬁemcrﬁlﬂﬂyoﬂaesﬁh‘i’@g@naﬁetiel( a
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mentioned. Wth Trespect to the substituent group(s)
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hal ogenated, a C -Co al koxy group and the like can be

PreteRtfdned. As preferred exanples of the |eaving group,

a ||The28h1@ErE&ﬂﬁ$ﬁﬂbeDViCH@édg&QUﬁheaaforementloned
toluenesulfon | ox

r a
ma gﬁﬁFﬁﬁﬁQﬁuﬁﬁﬂcﬁ ﬁyF%&axbp@anagtured by a known method, and
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be' menti oned. TEe tenperature during the reaction of
eXRECt hY JLVEhBSARYE: (1V) and the conpound (R - CH2-Y)
'is generally -20 to 200C, preferably fromroom -
tenperature to 100C. Depending on the type of the
thiol. comg¥und (I'V) or the conpound (R1-CH2-Y), there
are cases whehs reactl on tenperature is
preferred, an it . preferred to carry
-the reaction DMe a £Sé d t»a e. The react ZQp.ti ne
7 ener@l ly fromQ 5 h t6f1 day. Wghit t op?
! gﬂse, hydrides of alkali getal or alkalinges
Ziret al [(for exanple, lithiumhydride, sodium hydrl de,
pot as8i um hydri de and cal ci ume) am des of SH
al kali nmetal or alkaline.earth ﬂbﬁf or exanpl e,
[ithium am de, sodium am de I|th|u
dii QHSr opyl ami de, |ithium di QWI ohexyl ami de, |ithil¥m

[wHexanet hdghcsdchazi de1e$0digUdkoup, and R? and 2° to 7°

‘represent the same as described abovel.

The thiol compound (IV) can be manufactured by

-manufacturing the sulfide compound (VI) from the compound (III)

and (4-methoxyphenyl)methanethiol inraCCOrdance with the
aforementioned manufacturing method of the sulfide compound
(Ia), followed by cleavage_of 4-methoxybenzyl from the sulfide
compound (VI) by a known method.

2) Manufacturing Method For Sulfoxide Compound (Ib)

The sulfoxide compound (Ib) of the present invention can
be manufactured by oxidation of the sulfide compound (Ia) with

an.oxidizing agent in a solvent, as shown below.



hexanet hyl di si | azi de and potassi um
hexanet hyl di sil azi de); |ower- "al koxi des of al kal
metal or alkaline earth nmetal (for exanple, sodium
nmet hoxi de, sodiunlethoxide3@nd pot assi um t - but oxi de) ;
hydr oxi des of al kali netal ;"al kaline earth nmetal or
silver (for exanple, silver -hydroxide, sodium

lzlydroxide, pot assi um hydroxi de,  |i thi um hydr oxi de and
0 um hydroxi de); carbonates of al Ry et al,
zZ i neRearth metal or silver (fofZ | e, R'sodi um

arboifdt e, pot assium carhonate, cesiy ar¢ronat e and
si | ver carbonate); hydrogen carbonatles of &l kali metal

(for Sexagple, sodi um hydrogen car bonat e-ahd_pot assi um

Z

hydrogeny™carbonate); al kyl .Iithiums (f@r-ex l e,
n-butyl githium or alkyl Gignards (fo= exqﬁple,
magnesi um et hyl brom de); inorgani c bases such as

silyegp)oxide; or organic bases such as (gmgynes (for

exanmpl e, tyiethylam ne, diisopropylethylamne and N-
[Whﬁé?ﬂ% fror Bh(ﬁ“idné) +hdsi Eeprifeecs_eenn&c%ﬁi Ea%%r?ﬁoﬂ‘ﬁﬁl‘é“(kfe&
abog@¥anpl e, di et hyl am nopyridi ne, pyridine, imdazole,

2,6-lutidine, collidine,

.1, 88z BpR EHAITO[F5TRS DY Uiffe 57 98RBT a1 5 -20 to 200°C,

¢hazahi qy ¢l ok 0] - 5 ~and 1. 4-di i cy.cl :
S e R Ty e
solvespectettherssbveenttss; dadobehased aritventet heromsalivent s,

so1b8 Qgﬁwaqlﬁogxw%&s,agaﬁfggi Sonpluent i%t&let ! io'fl%enas,
sol veht's, "am de sol'verts, ketone sol vents, sul foxide
sulfekyent ol veng swarervat®y benneatnarddnedndantdvrwor ompmere .

typ@g BPe§ﬁ%§¥m&aHebe2%§ﬁ§%q QQECﬁﬁggfaeﬁﬁaﬁgt%gg§?i?%fhylene

t et rahydr of ur an, ene , acetoni
chlRrifgi neEtipyofermameldaand t fehandle amdether bifker red. The
prettBigbgconpound (1V) used in the aforenentioned

manuf acturing process can be manufactured by a known

met B§dFhanekidigingusoeanplvéyogpe Reemiiidgs organic
pergEFeégﬁgdﬂddﬂas”?ggExg%amgﬂ@, gxanRla d Scohve hekaw. -
_ chlordperbenzoic acid), metha-periodic acid salts (for example,
sodium metha-periodate), acyl nitrate, dinitrogen tetraoxide,
halogen, N-halogenated compounds (for examplé, N-
chlorosuccinimide and N-bromosuccinimide), hydroperoxides (for
example, t—butylhydroperoxide), iodobenzene diacetate,
iodobenzene dichloride, t-butyl hypochlorite, sulfuryl chloride,
singlet oxygen, ozone, selenium oxide, seleninic acid and the
like can be mentioned.

An example of particular reaction conditions is to treat

the sulfide compound (Ia) with 1 to 2 equivalents of metha-.

chloroperbenzoic acid, sodium periodate or hydrogen peroxide, in
a solvent such as methylene chloride, tetrahydrofuran-water,
methanol or the like, at 0 to 100°C for approximately 1 hour to

2 days, thereby enabling the manufacture of the sulfoxide

compound (Ib).

In addition, in the case where an optically active



~z Z M Z2 ~RZl1l Zz IRz Z3 CHO Z2 RZ .3 CH S Z3

CH XaSH Ow (IIl) (VI) (I'V) [wherein X represents

a leaving group, and R2 and Z to Z3 represent the

same as described above]. Ef thi ol conmpound (IV) can

be manufactured by .manufacturing the sulfide

conpound (VI) fron1the conmpound (I11)
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[wherein R', R? and Z' to Z® represent the same as described

abovel.

- The reaction temperature is -generally —20 to 150°C,
preferably 0 to 80°C. _

As the solvent, alcohol solvents, ether solvents,
‘halogenated solvents, aromatic sblvents, carboxylic acid
solvents, nitrile solvents, amide solvents, ketone solveﬁts,
sulfoxide solvents and water can be mentioned, and two.or more
types of these can be blended for usage. BAmong these, methylene
chloride, chloroform, methanol, ethanol, acetic acid and the
like are preferred. .

As the oxidizing agent, hydrogen peroxide, hydrogen
peroxide-transition metal catalyst (for example, ammonium
molybdate,'ferric chloride -(III) or the like)}, organic_perdxide
compounds {for example,.pefacetic acid and metha-
chloroperbenzoic acid), metha-periodic acid salts (for example,

sodium metha-periodate or the like), potaséium peroxysulfate,



types of these can be bl ended for usage. Anpong these,
met hyl ene chloride, chloroform methanol, ethanol and
the like are preferred. As the oxidizing agent,

~hydrogen peroxi de, organic - per.oxi de conpounds (for

exanpl e, peracetic acid and?netha- chl oroperbenzoic
acid), netha-periodic acid salts (for exanple, sodium
peﬁm&ﬂ@anms Od@kepxadsyé , Hokthakeum de]:lnfarn@gﬁﬁté edF &@9@ deke),

halo N- hal pgenat ed conpounds_ (f or exang
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(wherein y? represents a leaving group or a hydroxyl group, and
R}, R? and Z° to z° represent the same as described above].

The sulfone compound (Ic) having various types of R?* group
can be manufactured by allowing the sulfone compound (Id), which
can be prepared by a known method or by applying the method with
modification, to react with an electrophilic agent (RZ-Y?) in the
presence of a base. |

Specifically, compound (Id) and.an eguivalent to excess
amount of a base are allowed to react with an equivélent to

excess amount of R’-Y!. The reaction'temperature is generally -



Z3 CHZ3 CHZ3 CHS \CHo CHC/ S\CH R12 112 0 112
R (1 a (I b) (lc) [wherein R, R2 and Z' to Z3
represent the sane as described above]. The.reaction
tenperature is generally-20 to 150C, preferably 0 to
80C. As the solvent, alcohél sol vents, ether solvents,
hal ogenat ed solvents ~aromatic solvents, carboxylic
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halogenated a C1-C6 alkoxy group and the like can be mentioned.
As specific examples of the leaving group, a benzenesulfonyloxy
group, a p-toluenesulfonyloxy group, a l-naphthalenesulfonyloxy
group, a 2-naphthalenesulfonyloxy group and the like can be
‘mentioned. ' ‘ _

With respect to the base,lalkyl lithiums (for example, n-
butyl lithium, sec-butyl lithium and t-butyl lithium); hydrides
of alkali metal or alkaline earth metal (for example, lithium
_ hydride, sOdiﬁm hydride, potassium hydride and calcium hydride);
amides of alkali metal or alkaline earth metal (for example,
lithium amide, sodium amide) lithium diisopropylamide, lithium
dicyclohexylamide, lithium hexamethyldisilazide, sodium
hexamethyldisilazide and.potassium hexamethyldisilazide);'lower—
alkoxides of alkali metal or alkaline earth metal (for example,
sodium methoxide, sodium ethoxide and potassium t-butoxide);
.hydroxides.of alkali metal/'alkaline earth metal or silver- (for
example, silver hyerXide, sodium hydroxide, potassium
hydroxide, lithium hydroxide and barium hydroxide); carbonates
of alkali metal, alkaline earth metal or silver (for example,

sodium carbonate, potassium carbonate, cesium carbonate and



2 to 5 equivalents of an oxidizing.agent (for exanple,

nmet ha- chl or operbenzoi ¢ aci d, sodi um peri odat e,

hydr ogen peroxi de, hydrogen peroxi de-amoni um
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agent (R2-Y1i) in the presence of a base.

Spedty i%04l FRAHRGURECET PRI 3R BEuRSRd dft the
afcﬁ’é‘ﬁﬁﬁﬁloﬂé@%a&ﬁoﬁ base e ol Loueshddyieact wWith an
ui val ent. to excess anount of R2-Y1l. The reaction

trJt ePAP TR TN GenEPRI FRATRIS . PEARYYOULS End- t he

trimeatlyl PRo b dne gﬁﬂediﬁr{cynefthgﬂrbﬂe 5t hiow-puty OpHosMblane) ;
ect to the solvent, et | ve

nt.s,
trlt?arlygﬁé 1éjdnessoII\‘/’én‘la*:‘,a‘m?;\lredn’&trllé3 §B¥ SPRIRRL i 9%
trJS:GJk\yepthpmndE sekvem@leandr&batﬁMmmmnbe, used an

e or
2 QP SRS O1 I Gt BB oA Ere e FUFBRKDE | N N
azatinetrbygk{ b tenmdle sob obwein e zanid ch hieok y ket car ezpd et efdBa@dlic

' . d by Y,
2ol 1,5 88PeE Qe L8y g qrgup, fepresented by Y, Ta
bisdimethylamide) -and the like can be mentioned.

The reaction temperature is generally -20 to 200°C,
preferably 0 to 150°C. The reaction time is generally from 0.5
hours to 3 dayé. With respect to the solvent, ether solvents,
halogenated solvents and aromatic solvents can be mentioned, and.
2 or more types of these can be blended for usage. Among these,
tetrahydrofuran, toluene and the like are preferred.

3-3) Manufacturing Method For Sulfone Compound (Ic)

The sulfone compound (Ic) of the present invention can be
manufactured also by allowing compound (III) to react with

sulfinic acid salt (VII), as described below.



hal ogen atom (a chlorine atom a brom ne atom an
iodine atomor the like), a Cl-C6 al kyl sul fonyl oxy
group whi.ch may be hal ogenated (nethanesul f onyl oxy,
et hanesul fonyl oxy, trifluofomethanesul fonyl oxy -or ‘the
like), a C6-Cl0 aromatic hydrocarbon sul f onyl oxy
group which may have a substituent group(s), and the.
i ke can be nmentioged.yWth respect to the '
substituent group(s$) of the aromat i ¢ hydrocar bon
sul fonyl oxy groups. 1 t® 3 hal ogen atons, a O -C6
al kyl group whi @ nayﬁge hal ogehated, a C -C6 al koxy
group and the like can be nenti.pned As specific
«caqpl es of the | edViihg group,Zalh veneéhlfonyloxy
a}ﬁ-t Xy gre
% raphg alenesulfonyloxy groupz a
napht hal enesul f onyl oxy group and \Lihe can be
menti oked. Wth respect to the base, @Jk§ 2lithiuns
(for exanple, n- butyl lithium sec-butyg!lithium and
t-butyl lithium); hydrides of alkali netal or
al kalllpe earth netal (for exanpl e, Ciltdli um hydri de,

[wSOH iWMxNY dp L d6an ROLASELUMNYHIEE ANGERLELHM 2 metal ion
hydride); amdes of alkall netal or alkaline earth '

f%%t%ﬁamfﬂﬁr e PRt hi A O s ottt ZRfgeSium ion
or | tdiumedi i sepriopykRanindez! l4d P urapdiseyne! ehexydmamde,
| i thi um hexanet hyl di sil azi de, sodi um
dephdhiAst BPPYUFLi | azi de and pot assi um
hexaﬂpéctwdldﬂasupam&@ouddown aisl<Qa>sLllda§do£o a&el%@]tl Wlth an
%% Qr al kal i ne earth tqﬂﬁﬁ &
It HS 0E° SHUTIim?BPHBxi e ﬁéfag‘é’r%rﬁat tbd%%l dler) 2
solyaioxi ggs falikal teBdAlturadl kal g ganth-_petal Bpec,
silver (for exanple, silver hydroxide, sodium
prafeiraindivdd rop ot ek itempehg tinox i the 1 0PFE hi Dﬁpﬁly@rmlodetaﬁdtype

ofg?&%#ﬁ%e q&9qug)suﬁ§E999%%ver %%ta|5§£ a€ﬁtﬁ%ses

earth netal "or Si or exa
where ordgber potassionmtear borrat s l@esraﬁ$chbonaﬂeCQw&$

whg’fle 1Sd ll\éeﬁrgﬁéé’z%gftt%) cag¥§’n§%%e§r %gégggg%%g 1(1)1f aLgQ éd

metal (for nMe an
tupet a8k uRtdsfdrag&ane cas bmmr@)llysfr%ro -Oxhderane> ttheay .

li keyean &%p@%@t EONELL ddlvRHdl td AbndiN sbigefase JeLe
R2-Yl is R2-OH, the sul fone

solvents, halogenated solvents, aromatic solvents, nltrlle
solvents, amide solvents, ketone solvents, sulfoxide solvents

and water can be mentioned, and these may be blended for usage.

- Among these, butanol, dimethoxyethane and the like are

preferred.

4) Manufacturing Method For 2H-[1,2,4]triazolo{4,3-a]lpyridine
Compound (Ic-2) '

2H-[1,2,4]triazolo[4,3-alpyridine compound (Ic-2) of the
present invention can be manufactured by a known method or by
applying the method with modification. Various examples are

known as manufacturing methods and one example 1s shown below.
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compound (lc) according to the present invention can
be nmanufactured also by allow ng the sul fone conpound
(Id) and 1 to 3 equivalents of R2-OHto react in a
solvent in the presence of _a condensing agent. As the
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-af orenenti oned reaction, any one of cyanonethyl ene

trial kyl,phosphol anes for exanpl e, cyanonet Iene
Rlphospholanenéy yal bnethyl ne
phosphol Iph
Lipheny! pho nglne Clor h sp nﬁ&

azodi car oboxyfi ¢ aci d conpound (for xanpl , dlethyl
azodFﬁ Tﬁﬁvylate di i sopropyl azodlcarboxy E&éﬁ
azodi gar Qokylic acid dipiperidi neam de a@d 2
azodi carlgoxyl i c acid bisdi et hyl ani de) and qﬁe like
can be mentioned. The reaction tenperature is
generaﬂhyl}ZO to 200C, preferably 0Oto 13@&;2§he

L
PR 38 LIS eT ot LT, hOUES Lot GR,
anfha ogehautneid 78 ot it semrEbearotat | Salm)laseﬂbScciahS\ecbelbovel
nentﬁ@g %’2 QQeragoégngn%rg%égf@ﬁﬁng ébgﬁégr J% can be

bl ende usage tetr ran

_ma@@¢4Rﬁﬂ§eénEYt¢&ﬂdwﬂ0§ ahe mwdﬁaximQQYISdEQe Mammbanﬁuriqﬂ}),

whﬁ@ﬁhﬂglg rp§®$£ﬂﬁfrﬁbﬁp9H&ﬂuQ&&%thSr%ﬁ%fggﬁgﬁﬁgngﬁd

(I'c) of-the present i nvention can be
me*alll% Whampé%aﬁh@atcl@fmo@ﬁdre(aqtl yitd peaetuinalient to excess

amémmflcm ccréghgs%éﬂet &VLI};@l@éznztd;;CHZbeg ggl o §5CHOZM1*

VI |
5) dxmqqfagtupnmg)Me+hod For 2H -pyrido[l,2-alpyrimidine Compound

(Ic-4)
4H- pyrldo[l 2= a]pyrlmldlne compound (Ic—-4) of the pinsent

1nventlon can be manufactured by a known method or by applying

.the method with modification. Various examples are known as the

manufacturing method, and one example 1s shown below.
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[wherein R', R’ and-Z' to z> represent the same as described
above].

4H-pyrido[l,2-a]lpyrimidine compound (Ic-4) can be
manufactured by allowing the aminopyridine cémpound (Ic-3),
which can be prepared by a known method or by applying the

method with modification, to react with an equivalent to excess



R. (I'l) (lc) [wherein X represents a |eaving group,
M represents a netal ion (for exanple, a lithium
ion, a sodiumion, and a potassiumion or the like),
and Rl, R2 and Z' to Z3 represent the sane as
descri bed above] . Specificall y, conmpound (111)
allowed to react with an equivalent to excess anount
- amoght soif fhirmi (@, acEdth:'aitﬂo(erhenjm malcs@lteedtted i@ a solvent.
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sol vents, sul foxide solvents and water can
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preferred. 4) Manufacturing Method
rem?FE}FJie T38| PFj 43ef o[ s ta]eﬁmrmwétle@ngéew (Gae- b}

remdied L2, Allehbaz ol @ithodr ahpyrisine cppoEAd, (JHen2) of
t he resent i nvention can be manufactured by a known

RECBPfot or by applying the method with nmodification.
Var lseuaﬂﬁi@imloﬁ‘s 1a6€ mdrﬁowthbeelﬂ@éwé@qtnu IRP Ngr Rl RoOds

con@h &&ée ge i . shown 1tjel owb36 d3 ZR10ZI R OI
50Ky 1CEU2TRELEE [HOTMRPRRE  GP)Z 3R, R 7R cpmpguReHpIc)
manQ¥e€iH2Ad by the aforementioned method, can be further
converted. For example, in the case where it has a substituent
substituﬁed with a 1,3-dioxolan-2-yl group, it can be
deprotected by a known method and converted into a compound
substituted with a fermyl group. The formyl group can be
~converted into a carboxylic acid, an aminomethyl group, a
hydroxymethyl group cor the like by a known method. Further, the
hydroxyl group portion of the hydromeethyl group can be
eonverted into a group such as ester, carbonate, carbamate,
halogen or sulfonate by a known method. 1In additien, these
"groups can be converted into a group such as alkoxy, amine,
amide or sulfide. Such conversion can be conducﬁed for various
functional groups in addition to6 the hydroxyl group, and their
" conversion method can be .carried out by knewn techniques.
Reagents, solvents and reaction conditions used in these
conversion processes can be adopted from those known to a person
skilled in the art. | '

General methods can lead the compound (I) according to the
present invention, which is manufactured by the aforementioned
method, to a salt or a solvate. |

The compound represented by the general formula (I)



OR ORI1 (I CG1) (I c-2) [wherein R3 represents
a hal ogen atomor a Cl1-C6 al kyl group, and Rl, R and
Z' to Z3 represent the sane as descri bed above]. :
2H[1,2,4]triazol o[ 4, 3-a] pyridine conpound (lc-2) can
- be” manuf act ur ed by allomﬁﬁﬁgthe hydr azi nopyri di ne
conpound (lc-1), "which can be prepared by a known
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I’TDdIfIC&tlon to react with an equi val'ent to excess
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abrtydroyy He Bmabkih) AP Hdr QHRr rMntRstinal tract is
relatively high, individual differences for the extent of
absorption in administered animal or human are observed, due to
the low solubility. In this regard, since the compound .
represented by the general formula (I) according to the present
invention shows sufficient solubility in water under acidic to
neutral conditions, sufficient drug efficacy can be achieved
when the compound is administered to an animal or human.
Accordingly, it is considered to be extremely useful as a
preventive. and therapeutic drug fbr diseases ‘associated with
abnormal production and/or secretion of f-amyloid protein such
as Alzheimer’s disease and Down’s syndrome, and other diseases
associated with amyloid deposition.

In the case where the compound according to the present
invention is used as a medicament for the human body, dosage is

in the range of 1 mg to 1 g, preferably 10 to 300 mg per day.

- Although the daily dosage for an animal varies depending on the

aim of administration (therapy or prevention), type and size of
the animal to be treated, it is generally in the range of 0.1 to
200 mg, preferably 0.5 to 100 mg per 1 kg of the animal’s

weight. This daily dosage can be administered once a day, or



known nethod. The manufacturing nethod of the conpound
(I') according to the present invention as exenplified
above may require protection of a nitrogen atom and
a substituent group such as_a hydroxyl group and a
-carboxy group. In such case;” general protecting
groups which are known and are appropriately
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conmpoun represente genera
may be stored in one contalner

In addition,'solutions, suspensions, emulsions, ointments,

gels, creams, lotions, sprays, patches and the like can be
mentioned as examples of topical formulations.

| .Regarding solid formulations, pharmaceutically acceptable
additives are included with the compound according to the
~ present invention. For example, fillers, bulking agents,
binders, disintegrants, solubilizing agents, moistening agents,
lubricants and the like are selected as necessary and are
blended to obtain a formulation. _

With resbect to liquid formulations, solutions,
suspensions, emulsions and the like can be mentioned; however,
there are cases where Suspending agents, emulsifiers and the

like are included as additives.

[EXAMPLES]

Hereinafter, the present invention will be specifically



according to the present invention strongly
i nhi bited-the production secretion of (3-anyloid
protein in vitro. Therefore, the conpound represented
by the general fornula (I) according to the present
invention is useful as a pr‘éQ/entlve and t herapeutic
: drug for diseases associated w th abnornal
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[ ref 0 nmg per day.
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N
A suspension of 2-bromo-5-(chloro{2,3, 6-
trifluorophenyl)methyl]-4-methylpyridine (4.91 g, 14.0 mmol), 4-

methoxytoluenethiol (2.59 g, 16.8 mmol) and potassium carbonate



200 ng, preferably 0.5 to 100 nmy per 1 kg of the
animal's weight. This daily dosage can be
~adm ni stered once a day, or Il 39 nmay be adm nistered
in portions 2 to 4 tinmes a.,_day. The daily dosage nay
exceed the above anount if“hecessary. A pharmaceutica
conposi tion containing the conpound according to the
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Conp R T RARE) GRECT . FRUATR RGSSBHT Y ol abforigtie compound
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Wi th the conpound according to the present invention.

THRGR A0S, FPFHer &7 budki i agent 3; 6111 ided3d, m), 3.80

(3ufli $j Ntgoantg, sol wWiskizipg poents, BDHSI-ENRIsNg3AgEnt S,
| ubricants and the |ike are selected as necessary and
724 et p1s8nd&dBf ot &'n a fornul ation. .

IR (ATR) cm *: 1608, 1579, 1508, 1490, 1461, 1434, 1344, 1301,
1249, 1234, 1168. |

MS (m/z): 468,470 (M"+H).

Elementél analysis: C;¢H;,Cl3F,NO3S: Theoretical value: C 47.67;
H 2.53; Cl 22.22; F 7.94; N 2.93; S 6.70. Observed value: C
47.35; H 2.53; C 121.95; F 7.89; N 2.99; S 6.82.

Reference Example 2: (6-Bromo-4-methylpyridin-3-yl) (2,3, 6-

trifluorophenyl)methanethiol

F SH

A trifluoroacetic acid (30 ml) solution of 2-bromo-5-[[ (4-
methoxybenzyl)thio] (2,3, 6-trifluorophenyl)methyl]-4-
methylpyridine (3.27 g, 6.98 mmol) was .stirred at 60°C for 2



Wth respect to liquid fornul ations, solutions,
suspensi ons, enul sions and the |ike can be nenti oned,
however, there are cases where suspendi ng agents,

enul sifiers and the Ilike gre included as additives.
[ EXAMPLES] Hereinafter, the present invention wll be
specifically 40 explained with reference to the
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(2. Hexadepter odisnet byl sul £ axisde; ef erence Exanple 1

2- Brono- 5-[ [ (4- et hoxybenzyl)thi o] (2, 3, 6-
" H-NMRf (4@ offtiangDE el Byl - 25 medth |pyr i2diche (FHi dBr J=8.9Hz),

5.5@ (lH, 4, J=8.9Hz), 6.81-6.90 (1H, m), 7.05-7.15 (1lH, m),
7.25-7.28 (1H, m), 8.73 (1lH, s).

Example 1: 2-Bromo-4-methyl-5-[(2,3,6-trifluorophenyl) [(3,3,3-

trifluoropropyl)thiolmethylipyridine

F
F/lBr
N
F S\L\
CF

Sodium hydride (60 mg, 1.38 mmol) and 1,1,l-trifluoro-3-
iodopropane (165 pl, 1.38 mmol) were added to a N,N-
dimethylformamide (5 ml) solution of (6—bromo—4—methylpyridin—3—
yl) (2,3, 6~-trifluorophenyl)methanethiol (400 mg, 1.15 mmol) at
0°C, and the solution was stirred at room temperature for 2
hours. Water was added to the reaction solution, followed by

extraction with ethyl acetate. The organic layer was washed



FJC F S A suspension of 2-brono-5-[chloro(2,3, 6-

trifluorophenyl)nethyl]-4-nethyl pyridine (4.91 g,

14. 0-mmol ), 4- methoxytol uenethiol (2.59 g, 16.8 nmol)

and pot assi um carbonate 41 ,4(2.32 g, 16.8 nmmol) in

N, N- di met hyl f or mami de (10 rﬁ was stirred at room

tenperature for 29 hours. 4-Methoxytol uenethiol (1.08
sequepiiadly Wkl Ya5RE Pt &SSgATedr bohdice (TET negulring
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ressure, The concentrated residue obtained was
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MS usi/ng: 2084 ethwl) .acet at e/ hexane as el uent. The
resulting fractions were concentrated under reduced
pressure to give the title conmpound (5.59 g, 11.9
nmmol, 85% as a solid. 1H NWR (400 MHz, CDC13) 6: 1.99
(3H, s),3.61-3.74 (2H, m, 3.80 (3H, s), 5.20 (1H
s), 6.74-6.85 (3H,'mM, 6.99-7.13 (3H, mM, 7.21 (1H
s), 8.86 (1H, s). IR (ATRh cm"' 1608, 1579, 1508,
1490, 1461, 1434, .1344, 1301, 1249, 1234, 1168. M
(mz) : 468, 470 (M +H) El enental anal ysis:
Exa@p3k12C1 3E2NOB 4 ~mdteoriebi €4k, ¥ad-ueri fCudrodenyill) 2.(533, 3-
- X ; & 9461205 _ val ue: C

Referénce Exahple 2:
6- Br ono- 4- et hyl pyri din-3-yl) (2, 3, 6-

Under argon atmosphere, n-butyl lithium (1.59 M hexane
solution, 0.592 ml, 0.941 mmol) was added to a toluene (8 ml)
solution of 2-bromo-4-methyl-5-[(2,3,6-trifluorophenyl) [ (3,3, 3-
trifluoropropyl)thiolmethyl]pyridine (380 mg, 0.855 mmol) at -
76°C. The temperature of the reaction mixture was raised to -

40°C, and the mixture was stirred for 30 minutes. Then, the

mixture was cooled again to -75°C, and the system was replaced
with carbon dioxide gas. Subsequently, the mixture was stirred
for 1 hour whilst raising to room temperature. 1N hydrochloric
acid (3 ml) and water were added to the reaction solution,

followed by extraction with ethyl acetate. The organic layer
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ound as a solid.
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(i m, 7.8 (14 'm 873(1H
2. 6@Xaﬂ%¢e %ﬁ, 4,01 (3H, s). 5.59 (1H, s), 6.84-6.90 (iH,
m) ,2<7Bp erm- f%fﬂﬂhhyh75 {(éé 318; tE!fHMQEPRHﬁny£9[(3 3, 3-

' trlfluoroprgﬁ hi o] nethyljpyr|d|ne F F B | N
M5 gm&z) R4 o +Hmhydrlde (60 ny, 1.38 mol) and
1,1, 1- trlflu0fo 3-

Example 3: 4-Methyl-5-[(2,3,6-trifluorophenyl)[(3,3,3-

trifluoropropyl)sulfonyllmethylipyridine-2-carboxamide

F OO\,S\L
CF
Hexaammonium heptamolybdate tetrahydrate (20 mg) and 30%
aqueous hydrogen perexide (5 ml) were added to a solution
mixture of methyl 4—metnyl—5—[(2,3,6—trifluorophenyl)[(3,3,3—
trifluoropropyl)thio]methyl]pyridine—2—carboxylate (160 mg,

0.378 mmol) in a combined solvent of methanol (3 ml) and ethyl

acetate (3 ml), and the mixture was stirred for 3 hours. Water

- was added to the reaction solution, followed by extraction with

ethyl acetate. The organic layer was washed sequentially with
saturated aqueous sodium hydrogen carbonate, saturated agqueous
sodium thiosulfate and saturated saline. The resulting organic

layer was dried over anhydrous magﬁesidm sulfate, 'and then



i odopropane (165 1, 1.38 nmmol) were added to a N, N
di net hyl formam de (5 m) sol ution of
(6- brono- 4-net hyl pyridin-3- yl) _
(2,3,6-trifluorophenyl)nethanethiol (400 ng, 1.15.
nmol ) at O0C, and the solution was stirred at room
tenperature for 2. hours. Water was added to the
coneedtriagad sehdg s mduﬁeﬁlmw extraction with ethyl
acet@t e The -05GRN hndsBUEL e Wasy VARIGT 2 4. ﬁa%%‘ie%héjclyn (5
wi th water and” sat ur at saline. The res T
nllomgeniagdpayer Wires r@p el my aresdnbipdr aus ’qmgn\estulm was
st date. rand +dfRR cancensy aitseqtoueger Thedueed, ; on solution
pressure. The resulting resid was subjected to
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L. 7.28 (1H, s), 8.79 (1H s). M5 (mz) : 444 (M- +H)
H%ml‘l@OZMHEIVetCFRﬂlan frethydo- 53f¢ 258, 62 1&LEl- dior 6ghem)

3.1914.363:38, n) (1H, b 5,94 (3, ) 8-7.05_ (1H,
trlfluoro r?f th|o rrethﬁ pyrldlne carboxy ate F
OW:-?@] -p4 stlgE3) rUﬁeI@zi1 h}fborbratsr)ms%h%?e lHn- put y9-31 (1H,

ylithium (1.59 M hexane. solution, 0.592 nl, 0.941
% was, added to a toluene (8 ma sol ution of
IR (AFFIME™4- et A - 51PE2, Bo&it rLieflTuot e hASP] (3498 3-1446,
1447, fil3gar ops opy| D3, ohoes hyld 4y r ndine (380 mE430. 85,
mm) at - 76C. The t enperature of the reaction
10%ﬂxture was raised to - 40C, and the m xture was
mpstlgorqq,lf»@r 30 mnutes. Then, the mxture was cool ed
again to -75C, and the systemwas replaced wth
MS cErAzon dﬂéxﬂﬂe’”f@as Subsequently, the mixture was
Eltsxﬁérftraqdangp.f}sﬂsh%"rH Fll@to A %‘h@gré‘olcr GO%]_ e: C 46.37; H
tenperature. 1N h drochl ori’c ~ acid and- watf er
3. 90t & Z3dE8/ tH ¢ hoir Sadt2on Sbsarvemn, Va]ﬁl@l I @v\é@l-%fy H 3.02;

- r 2Xl9acti @nowy téh etdhayl acetate. The organic |aver

Example 4: N- (Hydroxymethyl)-4—-methyl-5-[(2,3, 6~
trifluorophenyl) [ (3, 3, 3- '

tri fluorbpropyl) sulfonyllmethyl ]pyridine-2-carboxamide

F yZ | N/\OH
H .

x> N

0”81
CF,

37% Aqueous formaldehyde (116 pl) and 1N aqueous sodium

7

F

hydroxide (48 pl, 0.048 mmol) were added to an ethylene glycol
dimethyl ether (5 ml) solution of 4-methyl-5-[ (2,3, 6-
trifluorophenyl) [ (3,3, 3-



44 was washed with saturated saline, dried over
anhydrous nmagnesi um sul fate, and then concentrated
under reduced pressure. Under nitrogen atnosphere,
trimethyl silyldiazonmethane (2.0 M hexane sol ution,
- 0.855.m, 1.71 mml) was added to the solution of the
resultlng residue in a conbined sol vent of -diethyl :
tr:e!ﬂh:e:lropﬁomj) sandongl haealy (1 byt Ji nedercarbexenide (210 mg,
ns, T Xt ur LLLr t roo
n’p%(kan%%?m%n '{%e”ln %Hu].ee V%ne régfggeaacotftoglmneam%?/rature for
3 kmmentwaiamgratshedd@adiq ahe sebcuttzlcmn sohdérom,edﬁ;da@wed by
@La%%%%%x W Va5 S4B eSESQ FlLagh, rf& 1%3 a9§' C° ‘%Jé%h d
roat ogr aphy ( exane’ ?hyl ceta
witth tSIaéucenp@ml(n%S Ty r@sagﬂlwmrga&@% laseza wzaasl eried

N L e
redi®g prpssele. 6T84- 6200 ting, reﬁ§dué7w@§ $ugﬁe(teﬂ4t0nf185h
silh 0%3 g@choﬁllmn %h:l:%mgyf% a})hsy Nﬁe&%@)ethyﬁzécg% 3 L_O glve

anpl e 6-trifl uoronheny )

thet rHthIlGoF@IE)IP?}HW ) §6I5f Bﬁyl q R4 IPpy r 638 n@szacahbb@(mwdé*

1 F ag“n} u ept ybda

Htl\]gt%r aﬁggr@%% %fgﬁ 09 ahan%)go%s%%grzg gfﬁ

3. Jrﬂe'r3o>8|5dé3f(’5 mr)i) 4\Aét9e5a@iéied2ft,ona,sbl%ﬁ i G, m) Xt 6rF9-0f.05
yl ~4»pe |f UoL pp )[ 3,

lIJtmrsl Iugr%pr%% )t f‘mstﬁ ﬂr p)}rH dlgﬁerbgr%:@ar %gxyﬁ ?-30

(1,160 -ng, 0.378 mml) in a conbi ned sol vent of

1R MBtfanel- {3 $49s, aq@g,gt hi’éoz ,acehat e {g% m1)4,46ang3§51e 1340,
] m Xt ure was Stlrre hOUfS V\ater was a ed’

13Q%e 1r2€8@t l%ﬁlsdlzl}tllrohlﬁol]IQa‘i/@é@‘léy extraction with
oo 44 etfate The organic | ayer was washed
p . .
sequentl ally with saturated aqueous sodi um hydrogen
MS car/zonatiél $4tiiat ed aqueous sodi um thiosul fate and

Elét?énl{raqt gga%?ﬁ.ﬁe Cis H ﬁsehszt&;tslznghgcglgeam.lc%l value: C 45.96; H
3.43; F 24.23; N 5.96; S 6.82. Observed value: C 46.01; H 3.56;
F 23.96; N 6.00; S 6.92.

Example 5: 2-Bromo-4-methyl-5-[(2,3,6-trifluorophenyl)[(4,4,4¢-

trifluorobutyl)thiolmethyl]lpyridine

F
F = Br
]
N
F s\H
- CF,

Sodium hydride (60 mg, 1.38 mmol) and 1,1,l-trifluoro-4-
iodobutane (424 -pl, 1.38 mmol) were added at 0°C to a N,N-
dimethylformamide (5 ml) solution of (6-bromo-4-methylpyridin-3-
yl) (2,3, 6-trifluorocphenyl)methanethiol (400 mg, 1.15 mmol)

obtained in Reference Example 2, and the mixture was stirred at



| ayer was dried over anhydrous nagnesium sul fate, and
then 45 concentrated under reduced pressure. Under
nitrogen atnosphere, 7N amoni a nmet hanol solution (5

m ) was.added.to the resulting residue, and. the

m xture was - stirred at roo?ﬂten‘perature for .18

hours. The reaction solution was concentrated under

' rooredmmxérptessm'ce; amndurhe mesulrt\img addzsl duetM@Sreaction

: ect sh silic hr o mat ogr h
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subf&8:,7.208 thA¢h carjgentr2Bed . BhiegrlHednfed foBbsputH, b]he

re§lyth i ilhy fas LBAsbtth ook LTl Ul soriR:

chi@8afogk38Ry 1B8OHancl/2T8yl 124 atk2140 G165, tHe143+£14 088ypound
3&@?&&3, _'6978é919m&91%8°:¥5a§”!éaa1e 44116+ H enental

anal ysi s: Theoretical value: C
" HARMEB 7400 BH20;CIX125. 89; 11\8161369 $2FZ 28 Qhdaergerd (2H, m),

-2%@ i 92146#%Hdr6§x07251fhyh Ely {(g‘% g888 (18,

tr?qumphewj MiX(:3,7323 (1H, s>, .8 w, s) .

te uor,QQr sul fonyl ] met hyl ] pyri di.ne- 2- car boxam de
MS IW%‘-) 4%% K]WJFI) F OS CF3  37% Aqueous fornmal dehyde

(116 ) and 1N aqueous sodium hydroxide (48 |, 0.048

EX?HPJI__# )é"erﬁeéﬂﬂeq 1980, &4 hyl 29'3959]c¥££iuor%'pﬂ§59¥ &t nen -

sofutTomof—4-net Ty 1 -o- [

_LMMWMMEMDQ Carboxylate

Under argon atmosphere, n-butyl lithium (1.59 M hexane
solution, 0.528 mi, 0.840 mmol) was added to a toluene (6 ml)
solution of 2-bromo-4-methyl-5-[(2,3,6-trifluorophenyl) [ (4,4,4~
trifluorobutyl)thio]lmethyl]pyridine (350 mg, 0.764 mmol) at -
75°C. The temperature of the reaction mixture was raised to -

40°C, and the mixture was stirred for 30 minutes. Then, the

mixture was cooled again to -78°C, and the system was replaced
-with carbon dioxide gas. Subsequently, the mixtu:e was stirred
for 30 minutes whilst raising the temperature to room
temperature. 1N hydrochloric acid (3 ml) and water were added
to the reaction soclution, followed by extraction with ethyl
acetate. The organic layer was washed with saturated saline,

dried over anhydrous magnesium sulfate, and then concentrated



trifluoropropyl)sul fonyl]nethyl]pyridine-2-c¢carboxam de
.(210 nmg, 0.477 mmol ), and the m xture was stirred at
roomtenperature for 3 hours. Water was added to the
reaction solution, followed by extraction with ethyl
acetate. The organic |ayer s washed. with saturat ed
saline. The resul ting organic layer was dried over
undgrhyerdoosd regrsesiram sul f at e, and then concentrat ed
undefn el HH‘E?? & %S&n%r heiré‘e tfﬁ%é't% %&fdl%‘é%m\é@ﬁ ne
subj ect ed to flash |ca colu r omat ograp%
M hexaxgnepbethidn,adef 4t el)llx ol @3\/@111011 hewas tddsiedohpotiral
( 6 [ I
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dl%hﬂ ”St%r(eﬁ-lmhﬁ angd gotirn@d ((2Hrl hundpm4ceiepls)
coﬁﬁf%%ostSThQ1H1x91re wé§4szigge&1$£ Bom 8e gefééﬁr Skor 2
1H, br s), 9. (1H, IR (ATR) cm 1: 95,
hO%‘ess H%GESlPefsobwged fészer qerseenulre&eng 1113@3:%1:21211
solkA3bn 12ddy AdftReqlB98104a AR sif eéfgﬂ:tow§légizglllca
471 (MrH) . Elenental analysis: C19 H 6 F6 N2 04 X
9e HiedHEn E%?OW%éapéMSh%n%et§yﬁ3acer=ta2:£ 28° st %le
titS DO c%gxpoﬁb&e(ﬂ@dm‘éa| ve3s L1011 50k 325G browd3e96; N
6.00; S 6.92. Exanple 5:
- P HMBr GABO Mt IACIS) [ $2, 13,86t 8P u?ﬁori‘ﬁen?l y31¢ 424, 2H, m),
2. izflfslﬂuogpbum@izhlafa] rzr@ﬁhm]pw Io@l geﬁ rBrse ki Ns)F
S CF3’ Sodi um hydri de
6. 81216 B8t ARt uBro 74Dt>r6db%utlefhem()421 Pl fL }98 SﬁwoP)Zl/\erléif
yadded at 0OCto a N N di methylforrmm de (5 m)
soI uti on_of r§6 br ono- 4- met hyl pyri di n- 3-
M3 yﬁn)/(zé,'S 88t f¥f1fior ophenyl ) net hanet hi ol (400 ngy, 1.15
mol ) obtained in Reference Exanple 2, and the

m xture was stlrred at
Example 7: 4-Methyl-5-[(2,3,6- trlfluorophenyl)[(4,4;4—

trifluorobutyl)sulfonyl]methyl]pyridine-2-carboxamide’

Hexaammonium heptamolybdate tetrahydrate (20 mg) and 30%
aqueous hydrogen peroxide (3 ml) were added to a solufion of
methyl 4-methyl-5-[(2,3,6-trifluorophenyl) [(4,4,4~
trifluorobutyl) thiolmethyl]lpyridine-2-carboxylate (160 mg, 0.366
mmol) in a combined solvent of methanol (3 ml) and ethyl acetate
(3 ml), and the mixture was etirred for 1 hour. Water was added
to the reaction solution, followed by extraction with ethyl
acetate. The organic layer was washed sequentially with
~saturated aqueous sodium hydrogen carbonate, saturated aqueous

sodium thiosulfate and saturated saline. The resulting organic



47 roomtenperature for 6. hours.. Water was added to

the reaction solution, followed by extraction with

ethyl acetate. The organic |ayer was washed

sequentially with water and_saturated - saline. The

resul ting organic |ayer vva§9dr| ed over magnesi um

sul fate, and then concentrated under reduced pressure.
lay@hewasr eiledi nger emirgue owasmsgiy Eictredul 6af¢ asindsithiena

r o) h hexane/ et hyl acetate) to

conQShtS%e;H"t&nﬁ%g ggﬂcﬁge %éé 550, 0. 786 mol, 68% as

a p@héeyemitnN99mlatm¢$pm¢2eo40® MrroniGD@EBhahol solution (5

o el o (B olfog, 24010, Ty 48, DA oo
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[ithium (1.59 exane sol ut1on
hexahpl §tids a&&aéaet@ HIVs| GBRCTLEE MopPognt uf§bmgof 0 - 132

mmoZ; DB OYP-LAr et AYLe Ssdud 3, 6-trifluorophenyl)[ (4,4, 4-

o trlfluorobutyl)th|o]nethyl]pyrld|ne (350 ny, O. 764
H-MiBI J4% MHZ75EDCINe St eRpefat i G t Ber read® i(@H, s).

3. 08LXt 315 € ﬂ@smga' 5ek tQy, % C a”ﬂ 41“‘?1%‘ XLYUr e Was 7 02 (1m
stirred for m nut es. ture was coI d

m) ;adarp-t B 78&€, mhd 1188 si}ﬁt eh¥wa)9 ﬁe@ﬁaéb@lr SNt 19-32 (1H

s) .carbon di oxi de gas. Subsequently, the m xture was
stirred _for 30 minutes whilst raising the tenperature

IR (ATRHOPA terpePat trd- KPRy dF bEhl Jro0&, adt Ul ( 3 4HYy ahEd,

1340at es13erne @addeds toARe neasli prusohutEompdpl | owed
by extraction with et hyl acetate. The or gani c | ayer

mp:wg81lvdd}i€d with saturated saline, dried over

MS QEWWO&‘% r@gggﬁ um sul fate, and then concentrated 48
Elemental analysis: CygH1¢F¢N,03S: Theoretical value: C 47.58; H
3.55; F 25.09; N 6.17; S 7.06. Observed value: C 47.50; H 3.64;
F 24.98; N 6.17; S 7.15. '

Reference Example 3: 2-Bromo-5-[[[3-[[t-

butyl (dimethyl)silyljoxylpropyllthio] (2,3, 6-

triflucrophenyl)methyl]-4-methylpyridine

F
F/lBr
N
" e
o
. /?1

Sodium hydride (75 mg, 1.72 mmol) and t-butyl(3-

bromopropoxy)dimethylsilane (75 mg, 1.72 mmol) were added at 0°C



under reduced pressure. Under nitrogen atnnéphefe,
trinmethylsilyldi azonet hane (2.0 . M hexane sol ution,
0.764 m, 1.53.mmol) was added to the solution of the
resulting residue in a con |ned sol vent of di et hyl
ether (6 nl) and net hanol m ) under ice-cold
conditions. The m xture was stirred at room .

to teNplrainatévidprpanidar @ mihese st e odbtl rpeencafit-er
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05-7.15 (1H, : 91 (1H, s), 9.21 (1H °S). M
and( ﬁPE)lraﬁ% S(aw,pﬂ) %péuiﬁzlng organic layer was dried
oved- Mahhyt ol Madnds buh rédlteeeopheandd 4obcéntrated under

rifluorobutyl)sul fon ridine- 2 car boxam de
redieely BEETG % 1T AR {oh B sstar st co. Fash
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r.oxi de e a to _a. sol ution of
endy BB Ry rort i) 480 CRT I uaroRRehy 13104 5d, - pa1€ velion

o¢nrifluorobutyl)thio]nethyl]pyrldlne 2- carboxylate (160

1 % a caonbi ned sol vent of nethano

SR QAR Qb1 Catat hte 08 KPS: Sind RS WPEC e wadd L

(2istimyred. for(3k, h@w 2V$\¢ezr esag2added, 3t<55t henyeagtinan. g,
sol ution foII extraction w t hyl acetate .

2. G opgihi (Hraghr falovhriod Bodbentt -Gy bit pa. M, 7.25

(15,sabh yur ated agyeeyus sodi um hydrogen carbonate,’
saturatgg%a%feous sodi umthi osul fate and saturated

@iEhe é&Ulting organic 49

Reference Example 4: Methyl 5-[[[3-[[t~

butyl (dimethyl)silylloxylpropyl]thiol (2,3,6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxylate

Under argon atmosphere, n-butyl lithium (1.59 M hexane
solution, 1.6 ml, 2.54 mmol) was added to a toluene (20 ml)
solution of 2-bromo-5-[[[3-[[t-
butyl (dimethyl)silyl]oxylpropyl]thio] (2,3, 6~
trifluorophenyl)methyl]l-4-methylpyridine (1.2 g, 2.31 mmol) at -
78°C. The temperature -of the reaction mixtﬁre was raised to -

40°C, and the mixture was stirred for 30 minutes. Then, the




| ayer was dried over anhydrous nagnesium sul fate, and

then concentrated under reduced pressure. Under
nitrogen atnosphere, 7N amoni a et hanol sol ution (5

m) was added to the resulting residue, and the

m xture was stirred. at ros&mten'perature for

_ 18-hours. The reaction solution was concentrated
mixmnger wkedteEh Praeasur o amdct hend esid tdyRgemr wsd dep1wB8d
. Subj e tedto,flash SI|I col unm chr.omat ogr aph
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th8. =cRidR §2Htign, 50550ﬁéﬂ4bybbxslac5lﬁﬂ.KLkH eﬁhyl

NS AL WE WK NN IR

dr Bdbhvet69Thyd68E, mEGO2sidd 3411 £2444, add 1then £340enth3k3d
1197 1143, 1135, 1083. np:
un%%p%egééégl\% %m z) 455 (mM+ +H) El enental anal ysis:
Cl18 WHidszx E6tKRRgO3 8mos}3hegeetﬁzdadet\}larllaefiymjélaloﬁﬁph&he (2.0
- E X .17 . Q6. \ I
v JoRl, SpE3e i 0 ket dfpgr B bR rt qorunion
onggﬁnﬂeéugtngEyqﬂﬁﬁug FP[% qqmpined solvent of diethyl ether

2@%ml (a%”&ﬁ&{‘tya!r)&' | gl h@fyirpaeqpxlckttsb%(goﬁa&lons The
trifluorophenyl) mst hyl ] - 4- met hyl pyri di ne F Br N

nifyt\ge-yas SoiffiaA MEdrPde (I®eargtute7formliougnd The
re§1£H§%%len@&Qﬂﬂﬁﬁoggﬁxéﬁgﬂﬁﬁﬂﬁl%hkaggaégéxﬁgol&tl%xunder

nmol ) were added at 0OC 50 to N, N- di et hyl f or ram de
re%lusc Pr&sput¢ dﬁasofsupgegpgcﬁrd:_%_flash silica gel column

chﬁ&ﬁiﬁdg&)ﬁbhﬁ' Mhekeatle)/e2n1 OadddaltleyOLOPHERY | et hanetdY@lound
(270 mg,n% 540 mmol, 23%) as a pale yellow oil.

'H-NMR (400 MHz, CDCl;) &: 0.01 (6H, s), 0.85 (9H, s), 1.74-1.82
(2H, m), 2.31 (3H, s), 2.59-2.66 (2H, m), 3.61-3.69 (2H, m),
4.00 (3H, s), 5.56 (1H, s), 6.79-6.85 (1H, m), 7.03-7.11 (1H,
m), 7.90 (1H, s), 9.23 (1H, s).

MS (m/z): 500 (M"+H).

Reference Example 5: Methyl 5-[[ (3-hydroxypropyl)thiol (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxylate

F S
j\/OH

Tetrabutylammonium fluoride (1.0 M tetrahydrofuran

solution, 0.8 ml, 0.78 mmol) was added to a tetrahydrofuran (

o

ml) solution of methyl 5-[[[3-[[t-
butyl (dimethyl)silyljoxy]lpropyl]lthio] (2,3, 6-



1.44 mmol) obtained in Reference Exanple 2, and the
" m xture was erredatroomtemmrMUrefor4O

m nutes. Water was added to the reaction sol ution,

foll owed by extraction with_ethyl acetate. The

organi c | ayer was washed seﬁ%entially wth water and

saturated saline. The resulting organic |ayer was
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0. EANGENY ahﬁéef‘@&r—co &ﬁjltﬁho%%suﬁlﬁd e n{&%‘dk&' ks

resi due was sub| ecte [1ca gel colum
stcmmtogpalphvr(maneﬁefml“ deavare) etgrveas tansled to
tnélf%a%ﬁ%gpggﬂgtﬁ&?9 gmodeélbmlwa%%n 33 13 @@hg;l

ow oil. 3)S: 0.01 (6H,

aceg)tgga (gﬂp.pe 5()1‘9‘&111?3].13/’%12 wa(szpa{asﬁfd witim S(agHraggc sallne
Thé- 15&1&1_@% (gflyar@o 13 @5 v(lgaH dlthzad %vér hol A%r%ldé)magné"s%um

(1 6. 7 (1K ny, 7.03-7.11 (1
Su{ﬂﬁ¢ersﬁnd8t88n(QQ¢CQ§F aREﬁ(?ﬁ@ﬁr regpee IWFﬁiFURéfeﬂ@ch
regﬁfﬁmﬂqer451&@&rﬁﬁs @ub&égté$tto flash 51llca gel column

buz dlneth SI| I thio
. Chf?ﬁ’i%ﬁé’ﬁ%e yﬁ% ¥]£ %Ef%pﬁ% %’rYF‘eté‘ 5%‘66§<y‘F%ﬂPé°und

(158 Gud; JO Qo6 ﬂnmé\l F93) Uagle5 @é]g@ryequewswere
n- but I|th|un1(1 59 M hexane solution, 1.6 m, 2.54

| lH‘rﬁ‘i-‘éﬂ)2/4\/9&3Maaole%iDQJo )&+t bl UknEH:26- nF75-?sfkﬂ>ut loR2o¥-88 (2H,

@fiﬁﬂqG% [Ef3-2[43-2.73 (28, m), 3.71- ), (2 w4 08
b dlneth f)S|I oxygp p thlo]
3Itlr|5’r 'uot’r ééhé W)?ﬁet 8 tM'va nQe4'(71 13 glip m,
7. g@ml])H ats)- $8&4 [he tseyrrperature of the reaction
ure was rglsed to - 40C, and the m xture was
MS {T4% ed ¥8r B0 R nutes. Then, the 51 nixture was
cool ed again to -78C, and the system was repl aced
W th carbon d|0X|de as. Subsequently,sthe m xt ure was

Regf{?qﬁﬁjExample 6! [ (3-Hydroxypropyl)sulfonyl] (2, 3, 6-
trifluorophenyl)methyl]l-4-methylpyridine-2-carboxamide
F : 0
I:/I NH,
N
O=

(o)

F YIS
1/0H

Hexaammonium heptamolybdate tetrahydrate (10 mg) and 30%
agueous hydrogen peroxide (3 ml) were added to a solution of
methyl. 5-[ [ (3-hydroxypropyl)thio] (2,3, 6-trifluorophenyl)methyl]~
4-methylpyridine-2-carboxylate (110 mg, 0.285 mmol) in a
combined solvent of methanol (3 ml) and ethyl acetate (3 ml),
and the mixture was stirred for 4 hours. Water was added to the
reaction solution, followed by extraction with ethyl acetate.
The organic layer was washed sequentially with saturated aqueous
sodium hydrogen carbonate, saturated agueous sodium thicosulfate
and saturated saline. The resulting organic 1ayer was dried

over anhydrous magnesium sulfate, and then concentrated under




for 20 m nutes whilst raising the tenperature to.room
tenperature. Saturated aqueous ammoni um chl ori de was
added to the reaction solution, followed by
~extraction with ethyl acetate. The organic | ayer was
washed with saturated salin2 dried over anhydrous
magnesi um sul fate, and then concentrated under
redechiC @depsessure. Under nitro'gen -at nosphere,
tr| nﬁ?c@/ S ¥I di azonet h (2.0 M hexane sol ution,
TEITRADE )2 RSP aa%d 1% aend sl meFharolopogReion |
ml)‘ e/&ud taldﬂgdi‘ﬁ@iiﬂiée rieﬁua*ﬁmdlﬁ@uéw éﬁ@cﬁlttﬂéf rdikeb Byl was
st &t hee (%gom emaréd nmet hapol % und r ice-cold
condi tirohg’ PRREUFE el S thP 8- at' ‘Fopfifction solution

was e:rmsreattuaEed amd%rh@edﬁced'hﬁresrsﬁ$edua1d3bﬂﬁl reduat iy
cor centratln the rea l.ution. un r educed

er
re?olr eSS P AR ejdeécfjegi?% 3% gsll‘fasig?]rc%oqd'@l“ EBFORAtography
(hetpronetogi a@¢wta(d¢exanegev¢qydheaccetaé ejorrmugidve 7t heg, 0.179

t onpo -(:2 0.540 mmol, 23% as a pale
mm{/jél 8T of T é“l& ? “M&z, CDC13) S 0.01 (6H, s),

L H-ONES (496, an,, dDCléH 15821. E(SZH,IHH’)‘; 203, 1630, 8)oe6-2.18 (2H,

™ BISC A o517 167848 [k My 57 bR AU A, ot

(17, 9 E1H, 5837 QH23s(1Hs. Sé) -7 B (m-IZ)m 50Q16Mrad) (18, m),

%ie fl(ﬂe %d%i%lropgﬁﬁm 0] (9z3§ g1, s).

IRt fA']TH uemopheiBA9), metay) | 2 &ravetLepl py1 $ o na-s22¢ar boxy late

15T it ot 75k, A r S0 S o POl D B 07 mrol )

mpwaJsA8adde©tto a tetrahydrofuran (5 m) solution of

[
Msnﬁ‘%{%(d?%% h&) "l yI ] oxy] propyl ] thio] (2,3, 6 52
Eldmdrfdalonophenyd ;) wet By) §-¥-oret hyheyrddicae- 2atas baxyoate; o
4.4 M9 16; N 6.96; 5 7.97. Observed value: C 50.70; H 4.19;

F 13.94; N 6.82;' S 7.78.

Example 8: 5- [[(3-Fluoroprcpyl)sulfonyl] (2,3, 6~ |

tr_i fluorophenyl)methyl] -4-methyloyridine-2-carboxamide

(Diethylamino)sulfur trifluoride (23 pl, 0.171 mmol) was
added to a dichloromethane (3 ml) solution of 5-[[(3-
hydroxypropyl)sulfonyl](2,3,6—trifluorophenyl)methyl]—4—
methylpyridine—2—carboxamide (46 mg, 0.114 mmol), and the
mixture was stirred for 20 minutes. The reaction solution was
concentrated under reduced pressure, and thé resulting residue

was subjected to flash silica gel column chromatography



0.520 mmol ) under ice-cold conditions, and the m xture

was stirred at roomtenperature for 1.5 hours. Water

was added to the reaction solution, followed by

extraction with ethyl acet gte. The organic | ayer was

washed with saturated salléb ~ The resulting organic

| ayer was dried over anhydrous magnesium sul fate, and
(hephen/ eohclercested) UrRled veedbe et Preesompeundhe2’ mg, 0.0668
mmo1€S8bij NGk reshdve Yasasubj ected to flash silica ge

col uimm  chromat ography (hexane/ ethyl acetate) to give
'H-NNe utweflttzongoam ¥:1282fg2 - B 3@6, mm), 25:9@/@ 3ats a,

3. 1&356% %‘NS’ ézslf %R( %1'400 g’%’g ezcgacjs%?, 3 87 (B or

) ,256332(Ti8 (AH, 6rP5- B 0271131 78) (2H23n=)7 34. 08H, (1BH, 7SP5 -

: 1H g S , 7 04 7.13 (1H, m,

”g gg% 5‘27 824(1?3( 1@5? . 386 (M +H)

IR R@ﬁé&eqce ‘BYATp| 68>, 1637, 1602, 1:50 1496, 1421, 1348,
13227, [ 1682 Wﬁwy@@@w'tfﬁqublw 3, 6-

trifluor ophenyl) met hyl ]-4 nmet hyl pyri di ne- 2- car boxam de
mp:F104yF96°C~ Nz F O, E ' " OH Hexaanmoni um

t,an} y, d etrahydrate (10 mg) and 30% aqueous

MS R?gfgge% %e@% € (3 M) were added to a sol ution of
TOMESAYMS: [{(B-Bpdr ogypromtert heoh¢ 2338,&G-Hi i Fi gh:Gpheny|
40 %gggyl] 4- et hyl pyri di ne- 2- car boxyl ate (110 ng,

0. mmol) in a conbined solvent of nethanol (3 m)

and ethyl acetate (3 m), and the mxture was stirred
Regéyénéehé&gﬁbﬁémﬁter ngbﬁ%dqeﬂe{ﬁbﬂJ§i ﬁ?a?ﬁlﬁgthvl 1,3-

sol ution 0 &;by—EXtTaCtTTﬁrthtrTﬂﬁUﬁ—Tnxﬁ?nTr—

L ORig Y dthpp g (2 ¢ SquergnhEnnt ) methyllpryridine
saturated aqueous sodlunthydrogen carbonate
saturated aqueous sodiumthiosulfate and saturated
Eal i ne. The resulting organic |ayer was dried over
mgnesi um sul fate, and then concentrated

Under argon atmosphere, potassium carbonate (228 mg, 1.65

'mmol) was added at 0°C to a N,N—dimethylformamide (8 ml)
solution of (6-bromo~4-methylpyridin-3-yl) (2,3, 6-
trifluorophenyl)methanethiol (522 mg, 1.50 mmol) obtained in
Reference Example 2 and 2-(2-bromomethyl)-2-methyl-1,3-dioxolane
(0.227 ml, 1.65 mmol), and the mixture was stirred at room
temperature for 6 hours. The reaction solution was cooled to
0°C, diluted with ethyl acetate, and then water was added to the
reaction solution. The resulting mixture was extracted with
ethyl acetate, and the extracts were washed with water and
saturated saline. The extracts were dried ovér magnesium
sulfate, and then concentrated. The resulting residue was

subjected to flash silica gel column chromatography using



53 reduced pressure.. Under nitrogen atnosphere, 7N
anmoni a met hanol solution (7 m) was added to the
rTesulting residue, and the m xture was ~stirred at
roomtenperature for 18 hours. The reaction solution
was concentrated under reduted pressure, and the
resulting residue was subjected to flash silica ge
hexaﬂeuﬁnhzhrqnﬁnaM9raphyl dshexanelethyl ahetaéiglﬂunggive

£ MO LEFORRUNG LT84 TR (00178, T S3008041 0 e,
1. Qﬂ-@mbﬂrlz)ﬂ‘@ 8- 2. ¢a¢@9_}¢ss mil.2.38 (3H, s), 3.16-3.30

IH—((@H: @? %*.%Z@ICS%%%H?-%% <3H215 (3 (% 8%6(,251“"%%5 2.22

(3{,1H, , be. 53 2 &e06 261 Hn) 5)3.60-37961kkx S)m) ,| B. aATRE.C) ,

39 3 1673 637, 15 6,. 1552, 1496, 1427,
- B?L%éiﬁ 1%% ]3_%%83' 22312 ?1%77 (4 glddy 0gzl8 g2 § - 3/
,1482950@, NS, (elzd 1}1403 (M +H) El enent al
Msaﬁglﬁs|§f24 A H1 7 F3 N2 04 S : Theoretical value: C

6 F 14.16; N 6.96; S 7.97. (Cbserved
"value: C50.70; H4.19; F 13.94; N 6.82; S 7.78.

Ref@&%ge Eﬁ% %ﬁlk§3
["uorop =it
y1FBuny¢]thl¢ NHZ 6Yu¥lﬁ@¢b1§§HFhYF mé Poet iopiradi nejsul f ur
catddxbhygside (23 1, 0.171 mmol) was added.-to a
—drchnioronet hane (3 m) solution of 5-[[(3-

hydr oxypr opyl ) sul fonyl ] (2, 3, 6- trlfluorophenyl)nethyl]

i di ne-2-carboxam de (46 ng, 0.114 mol),
n1xture was stirred for 20 m nutes. The

Under argon atmosphere, n-butyl lithium (1.60 M hexane
solution, 0.794 ml, 1.27 mmol) was added dropwise to a toluene
(15 ml) solution of 2—bromo—4—methylj5—[[[2—(2—methyl—1,3—
dioxolan-2-yl)ethyl]thio] (2,3, 6-trifluorophenyl)methyl]pyridine
(492 mg, 1.06 mmol) at -78°C. The reaction solution was stirred

at —-40°C for 30 minutes, and then cooled to -78°C. Argon was
replaced with carbon dioxide gas. Subsequently, the reaction
solution was stirred at room temperature for 2 hours. The
-reaction solution was '‘cooled to 0°C, and then 1IN hydrochloric
acid (1.5 ml) was added, followed by extraction with ethyl
acetate. The exﬁracts were combined, washed sequentially with
water and saturated saline, then dried over magnesium sulfate
and concentrated. The reSuIting.residue was dissolved in
tetrahydrofuran (5 ml), and then triethylamine (0.208 ml, 1.50

mmol) was added under argon atmosphere. The mixture was cooled

to -5°C, and isobutyl chloroformate (0.170 ml, 1.30 mmol) was




concentrated under reduced pressure, and the resulting

residue was subjected to flash silica gel colum

chromat ography 54 = (hexane/ethyl acetate) to give the

title conpound (27 ng, 0.0668 wmmol, 59% as a white

powder. 1H NMR (400 MHz, CIX®13) S: 2.20-2.37 (2H m,

2.38 - (3H, s), 3.14-3. 30 (2H, m,.4.56 (2H, dt, .
addbd4@.r$pw555HZ)A,ft5L 5the ]rld,acblionSéolLﬁleﬁl Wikl S?J%Lrl_zlsed for 15

6..95-7.02 br
mingjtesg R0 ﬁ“ %m mﬁzﬁﬁn?ﬁﬁéé‘)(t PRH% Aﬁ%é‘ﬁn ) 1 W33 gRfided.
Tnaiﬂﬂact1637$oﬂmﬂxbn 4550s t 136, ai42&gm1ﬁeﬁbera1822 £d284,

1245, 1205, 1132, 1027. np: 194-.196C. M5 (mz) : 405
houng.~ceplebrt €4 ChnagRerogaie T ciat AResd Villeugeasl emg
mi A udk 6aE4e£\Qr£b?ce8 w1€rﬁ)5e1£}§/96)acetB€é?r&m&hgxéﬁpfz?cgs were

Br ono- 4- net nmet hyl - |
C°’§%’>?%| an- ﬁﬁ%&ﬂ%ﬁi]@%r&ﬂcs Hepe t"i‘arsfl'lel‘jiof"éﬁhe‘f@q%rrrépﬁyl
sajynatiedi Be1ind | Bhelh &rUndlesvear gagnat MBS phare e POL@ASSI UM

carbonate (228 . 65 was added at 0C to a
co%&%d%§ﬁ%%?hyl 8rg§ﬁ?%E§ rﬁFfd&§671ﬁ| JgfFted to flash
sil(i-abgenned: wet fqﬂrpylﬁtdiymp'}ryylu)sﬁ.ﬂg3h@xane'ethyl acetate =
3: } I f ltﬁgrgpuennc)éle) HEt hanetué)t%l ol 2t r%)s were conc ntrated to

a ned 1n ference
glVZ’- (t2ebrobberetdmplopn2- I(Téﬁ(hydg-,l 0366[Lonm¢a,nes4 %00a224 d¢dlorless
1.65 mmol ), and the m xture was stirred at room
oil~ . .
tenperature for 6 hours. The reaction solution was
'H-coml edod oMEDC,codilk ut &d 1W|2t9h (etihys) acetsat-. oandm hen, 2.33

ter d to the ctli sol uti on.
&¥2§ult?ﬁg4%f%$ r'éHnal’ e c?egg i ¢y I@thfl°ac%t%%e2H'
brmand é.Be ex#r actds weee3wa5med owtib) wat ers and, saduratied:,

aI| Th ct ri d over gneS|um
“ziulfgge ?dﬁ¥h % cSht %t%ﬂ fhe 7e5Ul EfngSt esi due
MS waw' z) subpectd-H)o fl ash S|I|ca gel colum
chromat ogr aphy using 1 55

Reference Example 9: 4-Methyl-5-[[(3-oxobutyl)thio] (2,3, 6-

trifluorophenyl)methyllpyridine-2-carboxamide

Water (2.0 ml) and concentrated hydrochloric acid (2.0 ml)
were added to a 1,4-dioxane (8 ml) solution of 4-methyl-5-{[[2-
(2-methyl-1,3-dioxolan-2-yl)ethyl]thio] (2,3, 6-
trifluorophenyl)methyl]pyridine—Z—ca:boxam_ide (339 mg, 0.79¢6
mmol) at 0°C, and thern the mixture was stirred at room -
temperature for 4 hours. .The reaction solution was concentrated
to about half volume, and then the resulting residue was

extracted with ethyl acetate. The resulting extracts were



hexane: ethyl acetate = 7:1 as the eluent. The
resulting fractions were concentrated to give the
title conpound (494 ng, 1.07 nmol,. 71% as a
colorless oil. 1H NWR (400 MHz, CDC13) 5:.1.28 (3H,
s)., 1.87-2.02 (2H, m), 2.2%' (3H, s), 2.52-2.66 (2H,
nj-,-384396(4H m, 5.45 (1H, s), 6.82 (1H, tdd,
wash:eg:l ¥itB. Qatex 2Hz) safuditddldalddd, ¢=l8i bye9. ﬁagne51um
sué%éﬁg% a éfé%gﬁis Eﬁ%tr$%éqg (%EE 5@5uf¥§ng regldue was
~Sul1t']-€|‘¢t§tteldy|t95f{e[s[h’2-s(121net byl -l 13umeli O odreEEArraphy ‘using
t 3, riflyor [ ).et hyl ridine-2
e e TR Mo -5 Thas LB Bon Bt HSSsheres
fractypngl weie hanpepLréfed/ trexsne thel uitlen codp@@zﬂd n1281 mg,
! gmgqol LAdded 0 e a toluene (15 m)
0 3%utl on %)%Wa%br%rrg ﬁgé ‘ﬁ%&ﬁ% grucf) [[2-(2-nethyl -1, 3-
' H-eNMBx al4an- &HyJ)GﬂChyb]ﬁfuZﬂl@Z 3H6 irjfz wdrdphenwl)membyb.86

M R b T 17 7e8 52t 0@ 1 oF - 86 [ifrucee: drtr Tnén T

2. th)zdl,ed 06 4MB,CadAr,gdﬁ18va:s, 9réspl acedzw th sganbwn s), 7.97
[ S uhsequently, the reaction solution was
1;9' % g oes rldgm%?en'perature for 2 hours. The reaction
MS sm/uitl oﬁ8$va§>4 c¢dbl-ed to 0C, and then 1IN hydrochloric
acid (1.5 mM) was added, followed by extraction with
ethyl acet ate The extracts wer e conbl ned, washed
Exayergige fti i ~ 3,6al i ne, then
trﬂfllﬁqo@ﬂ@ﬁvm%'ll]‘nhsﬂé{@l%yrai‘agngoiq%r abffye The
resulftrng. resraue was arssorvea 1n lelrdHyUlUIUFan
(5 mM), and then triethylamne (0.209 m, 1.50 mol)
NS added der argon atnosphere. The m xture was
5C, and isobutyl chloroformate (0.170 m ,
Al 56 added dropwi se. After the reaction
s stirred for 15 minutes, anmonia (7N
solution, 0.700 M) was added. The reaction
gol ugjon was stirred at roomtenperature for 2

F F

Under argon atmosphere, diethylamino sulfur trifluoride
(1.50 ml, 11.4 mmol) was added to a dichloromethane (4 ml)
solution of 4—methyl—5—[[(3—dxobutyl)thio](2,3,6—
trifluorophenyl)methyl]pyridine-2~-carboxamide (231 mg, 0.605
mmol) at 0°C, and then the mixture was stirred at room
temperature for 4 hours. The reaction solution was diluted with
dichloromethane, and then poured intd ice-aqueous sodium
hydrogen carbonate. The resulting mixture was extracted with
dichloromethane, and then the extracts were washed with
saturated aqueous sodium hydrogen carbonate, water and saturated
saline. The extracts were dried over magnesium sulfate, and
then concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate =

2:3 as the eluent. The resulting fractions were concentrated to



hours, cooled to 0C, and then water was added. The

resulting mxture was extracted with ethyl acetate,

-and the extracts were conbined. The conbi ned extracts

were washed with water and _saturated saline, then

dri ed over magnesi um sulfate® and concentrated. The

resul ting residue was subjected to flash silica ge

'gicekﬂnntdhﬂenabn@maphy7ﬁshn@ghexaﬁé:mmhyl Ot akea=yellow

:2 as the eluent. The resulting fractions were

concentrated to give the title conpound (290. ny,

1 HONMIB 1( 4TUH)DMH264%CJQS a cplsxrl ems tol b+181.J'$PMVR (24@@-2\/I2|25

019 651,29 (3 ) 4.
(28 m §4-3§.é 2H, Ho 328736 2@‘6 z H ny>-%. %3 8H 9brm
6. QQHuH bruai):l,, 6= 843,(]3H7 t dd2udF9.73,113.(9H, 2ad4z)5=1%. 08 9.3,

%%gi df%% éS(iki SV, B ?Eééjgzog fﬂ%H S) 7.97

MS Reh er) e:nm@sExahvpﬂi)e 9:
4- Met hyl -5-[[ (3-oxobutyl)thio](2,3,6- trifluorobDhenyl)
nmet hyl ] pyridine-2-carboxamde 0 FNH2 ~NFS1-r O
- Exyeplksr Y. 051 ) {313d Dé 6heerdiretyé dshydoemmchl @, i3¢ 6acid (2.0
tr%%%gg%%ﬁﬂ%g@ﬂ?ﬁgtﬁ§h] Ledifl gxang; (8 ml), sl utiqn of
(2-met hyl -1, 3-di oxol an-2-yl )ethyl ] thio] (2,3, 6-
i fl uorophenyl)nethyl ] pyridi ne-2-carboxam de (339 ny,
Q. 796 nnDI' at 0C, and then the m xture was stirred
gfature for 4 hours. The reaction
as céncentrated to about half vol une, and
>resul ting residue was extracted with ethyl
qcé&g e.. The resulting extracts were 57 washed with
wat@r hnd saturated saline, dried over magnesi um
sul f at es&and then concentrated. The resulting residue
was F F

31% Agqueous hydrogeﬁ peroxide (1.0 ml) and hexaammonium
heptamolybdate tetrahydrate (10.0 mg, 0.00809 mmol) were added
to a methanol (3.0 ml) solution of 5- [[ (3,3-
difluorobutyl)thio] (2,3, 6- t¢1fluoropheny;)methyl] 4—
methylpyridine-2-carboxamide (75.0 mg, 0.186 mmol), and the
mixture was stirred at room temperature for 3 days. Water was
added to the reaction éolution,.followed by extraction with
ethyl acetate. Then, thé resulting extracts were washed
sequentially with saturated agueous sodium hydrogen carbonaﬁe,
aqueous sodium thiocsulfate, water and saturated saline. The
extracts were dried over magnesium sulfate, and then
concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate =
2:3 as the eluent. The resulting fractions were concentrated.
The resulting solid was recrystallized from 2-propanocl to give

the title compound (57.8 mg, 0.133 mmol, 72%) as a white solid.

'H-NMR (400 MHz, CDCl;3)&: 1.68 (3H, t, J=18.3Hz), 2.30-2.55 (5H,
m), 3.18-3.36 (2H, m), 5.56 (1H, s), 5.94 (1lH, s), 6.99 (1H,




-subjected to flash silica gel colum chromatography
using hexane:ethyl acetate = 1:2 as the eluent. The
resul'ting fractions were concentrated to give the
title conpound (281 ng, 0.736 mml, 92% as a white
anor phous. 1H NMR (400 MHz,®¥DC13) S: 2.14 (3H, s),
2.33 (3H, s), 2.69-2.86 (4H, m, 5.56 (1H, s), 5.63
tdd1H=%B, 6.84 {.DHz)tdd,23=0.38 (3H7,m) 2.2Kz) (17, 09) ( BHO8
dd,, J=z18,1,..9.3, 4.9Hz), 7.84 (1H, s), 7.97 (1H s)
‘1‘?' 9"’.’049(%,”5,'?' M8°(mz) - 383 (W+H) Exanple 9
IR5(4TR)3 c8- Di f34ich,0B689) )13 D] (12,98,61425, 1236, 1140, 1093,
rifjuo he ) hyL]: 4- hyl.pyri di ne- 2- car boxam de
89%&1%?%“ 5288 §¥£ gﬁ%érg%?gdﬁﬁétéggbhere, di et hyl am no
mpsul daun-teefbumride (1.50 m, 11.4 mmol) was added to
<a dichl rgnenhane (4 mM) solution of
MS 4 (e hy 135 (¥ (Foxobut yl Y thio] (2, 3,6 tr
Eléfdnianophenys ) ety ] pyyn,di;rse- 2hear doxal del(231c myp,.54; H
3.9%99521UH9L)N3§.{§; s Q3§he%bgg§v&#&kﬂh%: S,84d,Fed3 gg;
at’ room’ 'tenperaturé for 4 hours. The reaction
F 28bl8Ai on6was; di I'utidd wi th di chl oronet hane, and t hen
poured into ice-aqueous sodi um hydrogen-carbonate.
The resulting m xture was extracted with
Exgield drlonmed-hiane., 3aRdf i bee 1 e 8. ashed

trX\%Ltbro;%%}{(f?trﬁgtﬂﬁgQ%u§pi§%%&$§ﬁgggﬂnﬂé%g§lgine—2-

capheramigignesi um sul fate, and then concentrated. The
resulting residue was subjected to flash silica ge
col utm chr omat ogr aphy usi ng hexane: et hyl acetate =
.3 as the eluent. The resulting fractions were
,gge\gg give the title conmpound (75.4 ng,
% Yas a yellow oil. 1H NWMR (400 M
( t, J=18.6Hz), 2.03-2.25

F F

Agueous formaldehyde (37%, 0.107 ml) and 1N aqueous sodium
hydroxide (0.022ml) were added to a 1,2-dimethoxyethane (5 ml)
_solution of 5—[[(3,3—difluorobutyl)sulfonyl](2,3,6-
trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide (192 mg,
0.440 mmol), and the mixture was stirred at room temperature for
2 hours. Ethyl acetate was added to the reaction solution, and
then the mixture was washed with 0.5 N hydrochloric acid, water
and saturated saline. The mixture was dried over magnesium
sulfate, and then concentrated. The resulting residue was
subjected to flash silica gel column chromatography using
hexane:ethyl acetate = 2:3 as the eluent. The resulting
fractions were concentrated. The resulting solid was
recrystallized from 2-propanol to give the title cbmpound (120

mg, 0.258 mmol, 59%) as a white solid.
*H-NMR (400 MHz, CDCls) &: 1.68 (3H, t, J=18.4Hz), 2.32-2.55




(2H ), 2.33 (3H, s), 2.63-2.76 (2H, n), 5.53-5.61

(2H, brm, 6.86 (1H, tdd, J=9.3, 3.7, 2.2Hz), 7.11

(1H, ddd, J=18.1, 9.3, 4.9Hz), 7.84 (1H, s), 7.98

(1H s), 9.02 (1H s). M5 (mz) : 405 (MrH Exanple

10: 5-[[(3,3-Di fluorobutyl)sul fonyl] (2,3, 6-

trifluor ophenyl ) met hyl ] - 4- met hyl pyri di ne- 2- car boxam de
(2K) - R)NH2 - 35, M FsO, S3F0F (% Aquéeiissig)dr Ggea-peRdXiaEg m)

h t {
AT RT3
7. 3na) 1§1@|m,02hQﬁ (BH[[ B, B.83-8.91 (1H, brm), 9.34 (lh, s) .
f'ﬂRl)'O'E:HbUI Y439 9136% 315641”'1f4,?§°r9?5‘§”33'2)fg€t {‘ﬂ% 4003,

t hyl pyri di ne- 2- car boxam de
104é7nd Phe 8PP xtlAe WES, sPo¥r eEdL5at 4ﬁéon4&(19mﬁél4ature for 3
d yas added.to the reaction solution,
R 6}})@3 vveV\g gy extraction with ethyl acetate. Th_en, t he
MS rea/lzl ti A§7 et rréict.s were washed sequentially with
rat qQus. spdi r.ogen nate, . a u .
Elez%té‘.%u% tgﬂl osuesf at%é9g Etuerﬁrte}y%d ggf%rea{l SaTThe q#%g 33; E
4. lgxt FagPs3ere &liledsoved’ maghesiwen sullbat e¢ 4nda;hans.03;
F zq)origenw ateg. sThegpesulting residue was subjected to
fl'ash “silica gel colum chronmatography using
hexane: et hyl acetate = 2:3 as the eluent. The

| tbng £k ns_ te he resul ting
Exin%i:éd&aa 9 haehi, N5 VB8 50a06 2Rl @, 3, 41 e e i1

triflogop Aapn iiRe thy? | By pd e —P3Taghekanizi®zy as a white
solid. 1H NVR (400 MHz, CDC13)5: 1.68 (3H, t,
J18 3Hz), 2.30-2.55 (5H, n), 3.18-3.36 (2H, n), 5.56
5.4 (1H, s), 6.99 (1H, 59 tdd, J=9.3, 3.9,
. Nﬁsz (1H, m, 7.86 (1H, s), 8.08 (1H,
. 8). IR (ATR) cmi: 3417, 1682, 1599,
M2% 1236, 1140, 1093,

Under nitrogen atmosphere, sodium propane sulfinate (209
mg, 1.603 mmol) was added to a N,N—dimethylformamide (5 ml)
solution of [6-(aminocarbonyl)-4-methylpyridin-3-yl] (2,3, 6-
trifluorophenyl)methyl methanesulfonate (200 mg, 0.534 mmol),
and the mixture was stirred at 80°C for 3 hours. Water was added
to the reaction solution, followed by extraction with ethyl'
écetate. The resulting organic layer was washed sequentially
with water and saturated saline. The organic layer was dried
over anhydrous magnesium sulfate and then concentrated. The
resulting residue was subjected to flash silica gel
chromatography (hexane/ethyl.acetate) to give the title compound
(130 mg, 0.336 mmol, 63%) as a white powder.
"H-NMR (400 MHz, CDClj) &: 1.07 (3H, t, J=7.4Hz), 1.82-2.01 (2H,
m), 2.37 (3H, s), 2.95-3.10 (2H, m), 5.56 (1H, br s), 5.89 (1H,
s), 6.94-7.00 (1H, m), 7.21-7.29 (1H, m), 7.85 (1H, br.s), 8.06
(1H, s), 9.37 (1H, s).



895, 823, 729, 623, 598, 515, 482, 437. np:
165.0-166.0C. Ms (nfz) : 437 (M+ +H) El enent al
analysis: C, 8 HL 7 F5 N2 03 S : Theoretical value: C
49.54; H 3.93;, F 21.77, N6,42; S 7.35. CObserved
value: C49.70; H3.88; F 91.84; N 6.29; S 7.35.
Exarrpl e 11 5-[[(3,3-Difl uorobutyl)sulfonyl](Z 3, 6-

: IRt('RTfH usrophethil3) . ﬁét‘lﬁyl}GN,( H)ﬁdf?oxyﬁﬁa?t,hw5)504 ree by 1y,
138481 &g, g oxanisde; 1 b3k “x- FF

%gueoué fo?{rréejll r2i1)‘?de %55/% 107 n13) 1N aqueous
mpsoZﬂzijLmydrom de (0.022m) vvere added to a
/et hane (5 ml) solution of

MS “T[(s ?¥ dpobutyl)sulfonyl](z 3,6- -

_ El@mqrftlauoaophmuyd)mib Ay} I]‘;Mwmt hyhaqretdjdae i%amaéba}(aaﬁ -ge; &
9 e mx was_stjrred at
rélo% {Igrr%%f al 37?(‘52%?3% 8 ?ﬁ ?Dgseréf&h Ve Bgt ate ‘adiddd3?’

F 14 8lheNr@a2®i ¢gn 8s@bution, and then the m xture was
washed with 0.5 N hydrochloric acid, water and
saturated saline. The mxture was dried over magnesi um

RefgpemgreeExampla Hén chnt@rtorat(éd3, e ifésukbpnenylosiedtgl ] -

4-NAS, b lica gel colum
cnrd"r%?og?g{sﬁ% ugur%gﬁgﬁle?ine ethyl acetate = 2:3 as
he eI uent.0 The resulting fractions were .
z The resulting solid was recrystallized
b to give the title conmpound (120 nm,
s 59% as a white solid. H NWR (400 MHz,

! ) S 1.68 (3H, t, J=18.4Hz), 2.32-2.55 60 (2H,

[ .39 (3H, s), 3.09 (1H, t, J=7.8Hz), 3.18-3.35

g25|60ﬂ9653 a(@g%ﬂq i%ﬁsﬁh’nr\]ﬁ 7n81'5§9y(l 1%1?11161}"'61 55)9’ Hln Slexane,

10 gnlg3 18 . g mapa ), Wﬁ@nfddgdgkxgwﬂsesyver' QQmeAva5cﬁ@J?

toBa&de, (1602m1)19btutid88e s 1806:0md254 il (21693

trifluorophenyl)methyl]-4-methylpyridine (5.0'g, 14.3 mmol) at -

72°C. The temperature of the reaction mixture was raised to -
40°C over 30 minutes. The reaction mixture was then stirred for

10 minutes and cooled again to -72°C. The system was replaced

with carbon dioxide gas. The mixture was stirred for 30 minutes

whilst raising the temperature to 0°C. 1N hydrochloric acid (17
'ml) and water were added to the reaction solution, followed by
extraction with dichlorométhane. The organic layer was dried
over anhydrous magnesium sulfate, and then concentrated under

reduced pressure.

Under nitrogen atmosphere, at -7°C, triethylamine (4.0 ml,
28.5 mmol) and butyl chloroformate (2.8 ml, 21.4 mmol) were
added to a tetrahydrofuran (100 ml) solution of the resulting
residue, and‘theimixture was stirred for 30 minutes. 7N ammonia
methanol solution (15 ml) was added to the reaction solution,
and the mixture was stirred at room temperature for 1 hour. The
reaction solution was concentrated under reduced pressure.

Water was added to the residue, followed by extraction with



1047, 991, 893, 833, 721, 563, 515, 496, 480, 434. np:

161.0-161.5C. M5 (mz) : 467 (MI+H) El enenta

analysis: C, 9 HL 9 F5 N, 09 S : Theoretical value: C

48.93; H 4.11; F 20.37; N 6.01; S 6.87. (Observed

value: C 48.96; H 4.03; F®0.17; N 6.08; S 7.02.

Exanple .12: 4-Methyl -5- [(propylsulfonyl)(z 3, 6-
ethmﬂlﬁpab¢bpheﬁyb)¢mﬂqu¢|pyyednnﬁ;amsaehoga@méktlaElg i dn

e e iu opan

satgll'?%]pleﬁa%%;eg;ugg mﬂb}lfv%g %%%Eng% mcéSSaé: g&e?og%llne, and
theg Nraem‘mn fa@h[srdmbd% rﬂ(at'gmeb)mmsmhmélm o’fhe solutlon was

6- 0 di n- 3-
-th%}F%ﬁg%roph§%§ﬂ§%eth thg%ééu'?ona¥e (2 ]ﬁﬁngor§§£me
Wasnﬂéﬁ¥8d vEirFdp ﬁh@rnP&mQﬁ1?amasest®rgrxbzﬂhe8@€}i@rcdhnound

1.Boyrs. TVAt er 1 was added. Eg%ﬁéelﬁfﬁe%t lF? c%nlgv;

follomed by extraction wt ace
co P@§uF?¥?ﬂf§9@§éﬁhE KQ@%ﬁnQﬂ8§thS¢ﬁﬁF%§§qu@ntgaﬁé)thaNtthLe
compLed eeUh $@f ur ahed 53l bbsaudine Wk ga@%rg.b%r?%nettﬁmﬁ§ve the

ried over anhydrous nagnesium sul fa
ELtLEnCRMIUed 2 - Fhe: T eSuriPhg ¢ ES) difea\/\/ﬁélSuﬁfllelawedow«ier
1 y-kMas IMeG2 0 g hy (hex
o e R T o B k" B 36 g P 36856
(L1Hom®) ; B3R 6ad3a (Whi t® powdér?. 213+N|\bR @40071\/@{2 (18DCA3) s) ,
7. 95 1HOZS(3@ ok, (97 -AHz), 1.82-2.01 (2H m, 2.37
s), 2.95- 3 10" (2H, m, 5.56 (1H, br s), 5.89 (1H
MS é}ﬂ/ZB 94->7.®O*ELH, m, 7.21-7.29 (1H n), 7.85 (1H
br s) 8.06 (1H, s), 9.37 (1H, s). 61 IR (ATR) c m
13, 3149; 1693; 1637, 1602, 1550, 1494 1419,
Rerfgggce F3eaple3ly: PriMercapms(2, 8182 1083, ' 1016. np:

tﬁ@%ﬁ@ﬂ@nym@%ﬁ =S4 3REn( My i -%H%Qt:ﬁéx&g%}eym

ClL 7 HL 7 F3 03 S Theoreticat vatue: €C H
F 0
F
~ ! NHz
N\
F SH

S-potassium thioacetate (17.2 g, 151 mmol) was added to an
acetone (1l L) solution of 5-[chloro(2, 3, 6-
trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide (3.5 g,
126 mmol), and the mixture was stirred at 50°C for 16 hours. The
reaction solution was filtered, and then concentrated under
reduced pressure. ‘Water was added to the resulting residue,

followed by extraction with dichloromethane. The organic layer

- was dried over anhydrous magnesium sulfate, and then the

solution was concentrated under reduced pressure.

1IN aqueous sodium hydroxide (152 ml, 152 mmol) was added
to an ethanolr(l 1) solution of the resulting residue under ice-
cold conditions, and the mixture was stirred at room temperature
for 40 minutes. 1N hydrochloric acid (160 ml) was added to the

reaction solution, and the mixture was concentrated under




4.43; F 14.75; N 7.25; -S 8.30. Cbserved value: C

52.80; H4.32; F 14.81; N 7.20; S 8.29. Reference

Exanpl e 10: 5-[Chloro(2,3,6-trifluorophenyl)nethyl]-

4- et hyl pyri di ne- 2-car boxa¥ de FO F F Cl Under argon

at nosphere, n-butyl lithiu %1 59 Min hexane, 10 m,

15.7 mmol ) was added dropwi se over 10 mnutes to a
redulegepeectite n Waset utd@nmdd Rabpraodirdbtpchhorod2113iGg

| u I y | dj J.ppkd- 3

R A R o T G e e
ormmdéymwataucge@dt over AQMQdoves BOymisiwresulThee, and

ndLast r ' 0 ' nd.
ot S e B GRS R A e oo BB I
re%}alrvé@ﬁ droxfere ves Wathed mmrurdechésr@mtrm@é/hexa@@ to give
thénﬂ%tl%scofﬁ@&.ln% (53%' %' 5]9 tq‘ﬁe g@@f?ﬁéﬁr %DEQ ed to

hydrochl ori c aci ) wat er were ad to the
fl%%aétllléﬁas@%tqqiﬂmﬁf @h¥@v&éﬁ>%f)ﬁph§xt(h%¥ledﬁtwﬂhacetate) to
gl&E‘HMeOEQHEEhégﬁ%odﬁﬁe orgafi c &§¥e{w&W¥%OQEEEQ wé€lcombined

anhydr ous nesi um sulfate and _then concentrated
to LFH*d’@r thFeHhE U GEssnfe! 3Umd s |1Pr’6@%h 3D sphet ethidte
powddz,. triethylamne (4.0 mM, 28.5 mmol) and butyl
chloroformate (2.8 m, 21. 4 mmol ) were added to a
" HBE JBPAr Bhar P00 i1l d)- 3ol (3Ei od) of2 tdfe ﬁésuqitliffg? 8Hz)

5. 5@5'1@U6br39ﬂ thempyure was %%'z”e@' §9rs 39 ghg“t .07-
anmmoni a mathanol sol ution (1 was adde o th

7. Jrféa@{Huoﬁ sof u¥4 o H, BAdsthe A7xtl @Iﬁe v\)ars &6r &, at

Ms I gom)t.eaper alrug., for 1 hour. The reaction sol ut| on
was concentrated under reduced pressure. Water was
added to the residue, followed by extraction with 62

- px&iy 1acetst 3TBeD%@l%uE§Y¢5umms(b g, 6
sequentl aI satur at ed aqueous _anmoni um chl ori de

HSIVd 5 2By IoyEd A PP 5 8- GRIADOXARAGHr ous

nagne5|un1sulfate The solution was then concentr at ed
under reduced pressure. The resulting residue

3,3-Dibutyl-4-methylbenzene sulfonate (296 mg, 1.15 mmol)
and potassium carbonate (159 mg, 1.15 mmol) were added to a N, N-
dimethylformamide (5 ml) solution of 5-[mercapto(2,3,6-
trifluorophenyl)methyl]—4—methylpyridine—Z—carboxamide (300 mg,
0.961 mmol) under ice-cold conditions, and the mixture was
stirred at room temperature for 3 hours. Water was added to the
reaction solution, followed by extraction with ethyl acetate,
and the organic layer was washed sequentially'with water and
saturated saline. The resulting organic layer was dried over
anhydroué magnesium sulfate, and then concentrated under réduced.

pressure.




was washed with 2-propanol -hexane to give the title
conpound (1.5 g) . The filtrates were subjected to
flash silica gel colum chromatography (hexane/ et hyl
acetate) to give the title gconpound (800 ng) . The
two products were conbi ned to give the title conpound
(2.3 g, 7.31 mol, 51% as a pale yell ow powder.
1H NIGR 2EA00R WiE hebeTs) vadate Fptrahydzgate 537 mg) Hpng 30s
aqdébus6h§@rodéH4pe§Ex1§e85@§ﬂ93w@$§|adﬂed'%015 302@E£6HioL the
7.85 (1H, br s), 99 (1H, s s)
re%thin r %?W?NE“+PﬁC?@H¥ﬂ%91§§lE§ Qamffhanol ml and
etlﬁrl[ Maéeapé 0((42,m3 G- ahdiltfﬂéJchl&ﬁbQQYJléﬂT%ttﬁ&Hﬂad4f8EtfB/|h@>)é'i:s
%%gp de i I F1 NH2 F _SH S-potassium
Watﬁﬁ 8’88ef‘ ei%‘il%ﬁl")lu*v\b%“'aofd’éc}oqud hY extraction
witacetage téde‘d.a)tesobt;lﬁl OReOft e [e&hl:@dft&( 2e3ebwashed
trifl.uorophenyl)nmethyl]-4-nethyl pyridine-2-carboxam de
seqdegles dp LTS TR Y B SR e taace.
saﬁﬁratédradﬁbduxumsdlﬁhethidguﬂﬂama sod Uidtmranwas éaiiﬁﬁ’edThe
e cen ted_u reduced pressure
reéyy%lggdgﬁ 1o theygesu??fgg &SV at &89 SﬁﬁgméalﬁﬁFe' and
theaxtoocacthoretwd lindee htedwnet baresudde Ohganeésultdyer residue
ver y nesi S hen
e e S A g e,
(hepangdaebus awdiatm hy dlbRi @ea@ms@swpbtasxzecﬁnﬁﬁo)n waseluent
pordddgd, . to @&c%taéaegd(# %ldHEé&’ 55'}% fcssguér e

resi due under | ce- con |t|ons he m
Citegs compprRdl @ MeonPt eaperaodn e 6% iroafs 40 wiriifhat pewdeN

mwﬁuqabb%; Rk, 511190 dlgk vag, added tq ggs {gac gan

tion, and the’m xture was condentrat
4. Teducédspr Essurte., Véters(200Ha)) e addeds) t02t93}3 11

(Zﬁewlt%n% {119}13' %e foélé’l""e(qﬁby Xt agf 70'80 th oy, 7.21-
di chl’or onet organic | 3{er®vias 'drired oVer
7Jﬁhﬁy@nomslﬁhgﬁé3ﬂ3n1buliat@ 0&ndlHt hen t9h&@8soluit ion

1R WBFRGORGEN! rabed ynder SAHCAGoRr eSS €608 1550, 1492,
1421, 1348, 1309, 1245, 1203, 1132, 1089. |

mp: 143-144°C.

MS (m/z): 429 (M +H).

TOF-ESI-MS: 429.1440 (Calculated value as CyoH,(F3N,05;8:
429.1460) .

Example 14: 5-[[(Cyclopropylmethyl)sulfonyll]l (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide




resulting residue was washed with

di chl or onet hane/ hexane to give the title conpound
(33.5 g) The filtrates were subjected to flash silica
gel colum chromat ogr aphy (hexane/ethyl acetate) to
give the title compound (1.0 g) . The two products

wer e conblned to give'the title conmpound (34.5 g, 110
Rrol ,. ‘889 (@sa white powder: 1H NVR (400 MHz,” CDCl13)
R s), 2.68 (1H d, J=8.8Hz), 5.55 (1H, br
Mg j=8.8Hz), 6.83-6.90 (1H, m), 7.07-

. Nm, 7.82 (1H, br s), 7.97 (1H, s), 8.96 (1H,
) o= (mz) : 313 (M +H) Exanple 13:

r

, 3-Di net hyl butyl )sul fonyl] (2, 3, 6-

i f1 yorophenyl ) net hyl ] - 4- met hyl pyri di ne- 2- car boxam de
W N F O S 3,3-Di butyl - 4-net hyl benzene sul fonate
(296 15 mmd%g@and pot assi um car bonate (159
1. 15751 Plﬁé?%e% spBege N, e carret iyt k%%&mraea%% (101

mg /0. 7$otud 1 o raref: DBx[alﬁﬁtmpiai(bzn3t6 (104 mg, 0.75 mmol) were

046 o SR COREARITY Under ohe GOt ORBRTE P (o 0

so]tlh:e.om wt Us-e[ T apsbi( 2 F Bob-alr iFQQET e ek By p¥43
ter was addedtot e C lutio
me%bﬁ% MB arbo amide . e?ﬁylg %engé? %quﬁaln

YV EXTFROFFER I b
Re anpagiecExayele ids was hetke sraqmgmal @dd whlirtredwab er2 andrs .

Ettgy%t ur. @‘i:gge S\»?Zlé r}:\%aleghgo Su' t Iagglgn%? %t%rl ayggii\l\@ien the

over anhydrous magne3| um Su
ml%‘@rr@enﬁﬁ avegthadhderhr salteedindpitess wwieth 64 tuberxadnmnnem

Thg]%ts%ﬁghﬁgd@fgeang%t ?ﬁpﬁfrvﬁ;s F&%Qgg%‘)defroéqlg?/gofu% useoo 1

drogen per ox i'on o
sulfpge, r éslitesary readi thenithea fdohbeped wsoleventicefitrated

dmt hanglke§ 4,/d)s,a2pd ethyl acetate (4 m), and the
unm xture <\a/vagpst |srured for 16 hours. Water was added to

t he TeacerBht sl utdsdiiuef vi$ ol oByeexir auttitamolwi( 6 tml) ,
folldida 8¢eA@foiANd st BED JNR B FAGLSHMPTLR WREHEY 3 1) and
'hexaammonium heptamolybdate tetrahydrate (62 mg, 0.05 mmol), and
then the mixture was stirred at room temperature for 20 hours.
.Ethyl acetate and water were added to the reaction mixture.
Subsequently, ethyl acetate and methanol were distilled off
under reduced pressure, then ethyl acetate was added to the
residue, and the mixture was washed with saturated aqueous
sodium hydrogen carbonate. The resulting organic layer was
- washed with 10% aqueous sodium thiosulfate and then with
saturated saline. Then the organic layer was dried over
anhydrous sodium sulfate and filtered, and then the filtrates
were concentrated under reduéed_pressure. The resulting residue
was subjected to flash silica gel chromatography using
hexane:ethyl acetate = 1:1 as the eluent. The resulting
fractibns"were concentrated under reduced pressure. The
_resulting residue was washed with ethanol, and then filtered to
give the title compound (131 mg, 0.33 mmol, 66%) aS a white
solid. '



sequentially with saturated agqueous sodi um hydrogen
carbonate, saturated aqueous sodiumthiosul fate and
saturated saline. The resulting organic |ayer was
dried over nagne3|un1sulfat§ and then concentrated
under reduced pressure. esul ting residue was:
~ subjected to flash Silica gel col uim chr onmat ogr aphy
'H-(Nvxgnel ety caoat at &)..0. . Teof pactimwnsn)gbadned. 44 qruanm) ,

o 858 P00 yivd That BB CBhmond { BHmg) - of o601

dd,mmsi14. 6%8asaza Mii.te pomderd, J'L-&HNNR 64@& IVHz, 5@&@&13 br

8 9H 1 =1 4. THz
(1%%3 21‘(‘ 9% gl‘—&§ Hé“s@ )(30; 3%77 2 déﬂs)lih T fné
(1HY) br5s58 QltHz CmH Sk),59%6 ((1H, s), J6292Hz5..00 (1H, m,

e Tl B2, W Pyl SR s Do 0, v

12%333131600 1550, 1492, 1421, 1348, 1309, 1245, 1203,
1 143-144C. MBS (M z) : 429 (W +H)

M %ﬁgéSIgﬁg “£2§I1440 (Cal cul ated val ue as

mp C2222E3NM203S: 429. 1460) Exanpl e 14:

5-[[(Cyc opyl net hyl ) sul f

1o FERNETA) ot il Tk ChaC h G Bgts o7 32048 box -8 ¥

4.30; r634. El[) N NHB3; YsF8OD5 Undeerwned ragerr :: at nbspiver g, 4.21;
(br,onmo hyl ) | qpropane (101 ny, 0.75 mmol) and

F 1P gésﬁﬁz1%%r%%%%?2 (104 ng, 0.75 nmmol) were added at
HmmtamaaunetoaruNdumeHonmmde(5m)

Ex%?%l tﬁgn (g— [{Butyl §ul§qnyl)12 3,67 trlﬁLyqrpphyenyl methyl] -
mer cap tu Z, o, o=ttt tof UPIICIIyI)IICLIIyIJ'

-m&ﬂﬂydpmvmdcmenﬁ-Zaaapb@xan:de (156 ng, 0.50 mmol)
obtained in Reference Exanpl e 11, and the m xture was
stirred for 2 hours. Ethyl acetate was added to the
Feaction nmxture, and then the mixture was washed

nd then with saturated saline.

Under nitrogen atmosphere, l-bromobutane (103 mg, 0.75
mmol) and potassium carbonate (104 mg, 0.75 mmol) were added at
room temperature to a N,N-dimethylformamide (3 ml) solution of
5;[mercapto(2,3,6—trifluorophyenyl)methyl]—4—methylpyridine—2—
carboxamide (156 mg, 0.50 mmol) obtained in Reference Example
11, and the mixture was stirred for 2 hours. Ethyl acetate was
added to the'reaction'mixture, and the mixture was washed with
water and then with saturated saline. The resulting organic
layer was dried over anhydrous sodium sulfate, filtered, and
then the filtrates were concentrated under reduced pressure.

The resulting residue was dissolved in methanol (6 ml),
followed by addition of 31% aqueous hydrogen peroxide (3 ml) and
hexaammonium heptamolybdate tetrahydrate (62 mg, 0.05 mmol)}, and

then the mixture was stirred at room temperature for 20 hours;



The resulting organic | ayer was dried over anhydrous
sodium sulfate, filtered, and then the filtrates were
concentrated under reduced pressure. The resulting
resi due was dissolved in ne%hanol (6 M), followed by
addi ti on of 31% aqueous hyd Egen peroxide (3 nl) and
hexaamoni um hept anol ybdate tetrahydrate (62 ng, 0.05

' Ethyioldcetand atdermtchewarxtaddedvas shirrettdionr nbrture.

Sulg§é% 3&2[‘ eeit %Q:etﬂ%% and %eh:)ﬁlarngget%{le dalsq g off

d to e reaction mxtu seéeq ue
un@ﬁﬁnneqacedapEEsﬂuieneahanbmemwauhmiistetamﬁjwaﬁfaddﬂ@emo the
regfawedwg GRS aygma%th@w WAERt & 8 Magjadded, Lo the

resi due, e mxture was washed W th saturated
hY@mﬂﬂ§@u§arb©datﬁn hyUecgﬁﬂuhnambonagenléﬂﬂayeesua$|wgyhed with
0O SANG | % Q
! hlosﬁﬁ?a?éggnd tlé%@a?%ﬁ W%%?&r%éé gﬁf%%§§ggh ?%%ne
Th@?gtém erpaye? e rdipedioird ovmafhyahb@%o%@pdwsuwlaqa@e

an@ngh ifdetear egdng aidt Rep Ehecfddds s cWR!Ritrated under
concentrated under reduced pressure. The resulting

reqdieqH pEesase suBpecreiito o &6A1dRe iwaF gubjected to flash

s1 CIEDRN0GH aphYE A48 RE ﬂ@%@@%e@lamél ctkft l@tzrd:l 881 as
the el uent. The resu?t fracti ons were concentr at ed

the) Ridte e d Uil T5°8L5 RS, fr‘ﬂﬁ’éloPésUF’E? FPRCEEF B haider

red@sereskhiret hanel reﬁﬂd:ltrﬁe&efshﬁﬁgrm w@sh8d Wei dih& thanol
ané tle congound (131 0. 33 ol , as a white

otisd: Tééteigs mag(lzﬁo*:mtl*é@c pgun of 1§ BIpe0 (3§ mmol,
739) ,aD.a34m0td44s41liky. M, O 68 0. 80 (2H nm, .1. 11 1 23
. (1H n), 2. 37 éSFL s%, 1H, J=14. 2
BAME (400, Mdg, GRS ) '6043-72) Hs 5g m&w §)3961 (2H,
éiﬂﬂ%ﬁ 066 912 zﬁooz(w m, 's)7- %ogz 3914( wﬁ My 758&
r s

6
AT Sc?m% 8%4&@ §1536 %’973, 011%(}31 1121957 211421 01314?8 m)

7.4818uH, 1246y, 1d3% (VE, (31 z9. 37 3(%9{ (M JH). ofR)
222-223C_, Elenental anal %3 7 F3 NQ

IRTHeGetTeal vhttre:31875419 HG% 3649%& 4131 *RF? 013246
11 8.95.. Gbserved value: C 54.77; H 4.21;

'MS (m/z): 401 (M +H).

mp: 203-204°C.

Elemental analysis: CigH;9F3N,038: Theoretical value: C 53.99; H
4.78; F 14.23; N 7.00; S 8.01. Observed value: C 53.'82; H 4.69;
F 14.52; N 6.94; S 8.22.

Example 16: 5-[(Isobutylsulfonyl) (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide




]

F 14.48; N 7.15; S 8.22. Exanple 15:
- 5-[(Butylsul fonyl)(2,3,6-trifluorophyenyl’)nethyl ]-
4- et hyl pyri di ne-2-carboxamde F 0O yFYNH2 F O S
Under nitrogen atnosphere, 1-bronobutane (103 ngy, 0.75
mol ) and pot assi um car bona®® (104 nmy, 0.75 nmmol) were
added at roomtenperature to a N, N-di nethyl fornmam de
5m) solujlon of

Mig(arri de (156 ng, 0.50 nmol) obtained in
ceNExanmpl e 11, and the m xture was.stirred for
' o rs. Et hyl acetate was added to the reaction
t e, and the m xture was washed with water and
th@ th saturated saline. The resulting organic
| aye s dried over anhydr ous sodi um sul f at e,
filt e trates were entrated
unde?ﬁof%dlﬂlggg %%J]es%lﬂog% lﬁ!é rgseﬁotmo A resﬁgl Raas (103
ng di 5’3 vedl ] nanreleanebi(6 edbonatel K bWedndoy Oaddi o ofere
049 s pPeL 0Xide;_ a hum
O Uhdat & CatraRyara & (or ho  prOE RRgKearTiL)
SOLHePt RE AT Jrarcerhas2s8i 6Tmfdﬂlorebh¢mdﬁw@ltaw&e4f or

.meéﬂ&ﬂﬂyéﬁalnéﬂé éggﬂﬁkaﬁggéaé eﬁ%@ m@t§61Mﬁﬁ§ %ggggnéé)ln

the reaction m xture sequent 'y, et hyl acetate and
Re ppaPsfoFx ol & dilst PPPeHh%fI‘FlXt&lﬁGeWa? ethiceddpiesstriwurs.

cepd dRencethyd Reetate ves Addedohonihard,eahdutne & ture

m xture was washed w th saturated aqueous "sodi um
Wah R GEN Y E B DETECe 2anEhERPR ST RETBFYERT caldper Was
re¥@stied Wrihnid Q%yaguaaysqsndi Wiethh@syd faie s8Rduh BN raze
with saturated saline. _Then the organic |ayer was
angriled6ier HthydreuSholi tim st 'afe CoMFTPLesender
reaun¢kd heasthee filtrates were concentrated under

resul ti resi due was subj ected
[gdffedﬁpsuiﬁfﬂg r;g¥3ue was r]quolved gn methanof (6 ml),

followed by addition of 31% aqueous hydrogen peroxide (3 ml) and
hexaammonium heptamolybdate tetrahydrate (62 mg, 0.05 mmol), and
then the mixture was stirred at room temperature for 19 hours.
Ethyl acetate and water were added to the reaction mixture.
Subsequently, ethyl acetate and methanol were distilled off
under reduced pressure, and then ethyl acetate was added to the
residue. The mixture was washed with saturated aqueous sodium
hydrogen carbonate. The résulting organic layer was washed with

10% aqueous sodium thiosulfate and then with saturated saline.

Then the organic layer was dried over anhydrous sodium sulfate

and filtered, ahd then the filtrates were concentrated under
reduced pressure. The resulting residue was subjected to flash
silica gel chromatography using hexane:ethyl acetate = 11:9 as
the eluent. The result ting fractions were concentrated under

reduced pressure. The resulting residue was washed with ethanol

-and then filtered to give the title compound (77 mg, 0.19 mmol,

38%) as a white solid.

YH-NMR (400 MHz, CDCls) &: 1.09 (3H, d, J=6.9Hz), 1.14 (3H, d,




silica gel chromatography using hexane:ethyl acetate =
1:1 as the eluent. The resulting fractions were -
concentrated under reduced pressure. The resulting
resi due was washed with ethanol and then filtered to
give the title compound (1 ng, 0.36 mmol, 73% as a
white solid. 1H NWR (400 MHz, CDC13) 5:- 0.93 (3H, t, i
J—61:6H24H23 37L. 39,1550 22H-2.4P, (73w, 96 8O2HIHM4d,2.0323.5,

6. (%H%H §) 99 2(1312, ?eid14Jf=?§' a,”)@ 6§z 6 5(51é" (ﬁr 8L spP; 85987 (1H,

r(16|~|93b?7 %1) 18i061 (1§| 2%77 3@ s‘?H(mfﬂ Bﬁ-zlm-lzl)r 51 R 8.06
l}gm_;ge) em4: (3415, §1§7@ 2],693 1601, 1495, 1417, 1317,
1132 ga7. MB (m 'Z) : 401 (W+H) np: 203-204C.
IR HASRRNFR] ardlysi $15018HESF3NEB36: I dtoordlileal 344l 4804,
11%4,53899; H 4.78; F 14.23; N 7.00; S 8.01. Cbserved
val ue: C5382 H4.69; F 14.52; N 6.94; S 8.22.
MS ERrEl e48%: (6 I-'sobut yI sul fonyl ) (2, 3, 6-
oi rj4fol gggqphenyl ) met hyl ] - 4- net hvl pyri di ne- 2- car boxani de
F--~NH 2 F 0" Under nitrogen atnosphere,
Ele]m%ﬁ@ﬁroalzalmWI BreoPanis N 008: PrgortZZainwhivand 53.99; H
4. POt assiyum cay bonat.e 540 Mgy 0o AR IR ), WE €53 %deg atqe;
roomtenperature to a N, N-di nethylformanide (5 m
F So1A0¢i Bn’ ofli S
5-[mercapto(2, 3,6-trifluorophenyl)nethyl]-4-
met hyl yr i di ne-2-car boxam de (156 ,. 0.50 mml)
Ex3mig Add idrl[Reyel ey ld (Ehé: 8i xt ure was
trﬁﬁldorraghé@mﬁnmﬁ 4 ﬁM1@Gea@ﬁ@—mm&gﬂlas the
reaction mxture, and the mxture was washed wth
water and then with saturated saline. The resulting
prganic laygr was dried over anhydrous sodium sulfate
; [ (i, and then the filtrates were concentrated
“f egucad,pressure. The resulting residue was
egdni n et hanol (6 nl),

7

Under nitrogen atmosphere, (brbmomethyl)cyclobutane (112
mg, .75 mmol) and potassium carbonate (104 mg, 0.75 mmol) was
" added at room temperature to a N,N-dimethylformamide (5 ml)
solution of 5—[mercapto(2;3,6—trifluorophenyl)methyl]—4—
methylpyridine-2-carboxamide (156 mg, 0.50 mmol) obtained in
Reference Example 11, and the mixture was stirred for 4 hours.
Ethyl acetate was added to the reaction mixture, and the mixture
" was washed with water and then with saturated saline. The
resulting organic layer was dried over anhydrous sodium sulfate
and filtered, and then the filtrates were concentrated under
reduced pressure.

The resulting residue was dissolved in methanol (6 mi),
followed by addition of 31% agqueous hYdrogen peroxide (3 ml) and

hexaammonium heptamolybdate tetrahydrate (62 mg, 0.05 mmol), and




foll owed by addition of 31% aqueous hydrogen peroxide
(3 M) and hexaamoni um hept anol ybdate tetrahydrate
(62 nmy, 0.05 mmol), and then the mxture was stirred
at room tenperature for 19 hjpurs. Ethyl acetate and
wat er- were added to the reaction m xture.
Subsequently, ethyl acetate and nethanol were

theft Stie pédtore Wa@nééFrF%lﬁeéoﬁﬁeEQ@?%rataﬁG tfhénl-‘étl‘{w#rs

EtILe ke a Y8 SaAldRd et 0wt he adRs QHetthfea@t)iBHrﬁly\@fre

washed with saturated agqueous sodi um hydrogen

SuRsaWERELE: THY I éseFetaTst g@ﬁbénphyﬁrmsm%% afift h

undd}?6raauesd Sp sl t BhoStldralengndathian bl saddl aledne
saline. Then the organic | ayer was dried over

reSHHARIr OtRE JUKTHAT sTRT dfashedntl Fh | 16 Ea teanad s sReiun

hyddddehatespydes .Conee i dsatiedn ngﬁganlrcedu?eg @5@%}%% with
| Ca

Jhe resulting residue was ect ed
10% eﬂau@ﬁPana?%%Ffaﬁ Oag%ﬁ@t%&ﬂgﬂqé BF YA tiacéfarated splgne.
Theaxs thtehergbmﬁcﬁltlay_&hewée&ﬂﬂﬂdm@vfeltaﬁﬁhj{ail&d&{i‘[sedlum sulfate
trated und Th | t

0] G BGeRas” WaeRED W1 nt BrTARGE Yo En THeR-FFFFor Biaro
rec?\,lhdeei lphelsbhfé.e Eﬂﬁ'pmmlgc‘)c@.ﬁ@ @%Bcﬁieé&amm&bj\é@&?Htanaash

ite so . , © L .~ 4,
=15 Gy thfora et o] Hsgng ety e ash T aH. o
th%)eluznss ZM8 resul timg 22881044 wakdy cdnt8nbratdsl Gidpr

Hz 1H b 87

rec%ul%% HeSngegs J}%%f?%sl‘%tq )rngZ% (Wﬁ (zi%_péc’é Wl%. §§hanol

and menbrf é)zer@i@@ gf ¥k, tisd ,£iG 187 copbund (BE2mgOHZ)21 mmRl,

124ATR) cgh 14,3157, 1693, 1603, 1495, 1421, 1344,
1364, % MG (mz) @ 401 (M++H). np

lﬂmzamo: MHE]| emmgal d aralAgsi2s 08 CL8H: OF3N20B&:2.29 (2H, m)

2. LSBT, SEnsarod U bitr Clas 6P Fr 4t 76 B 1359%8 O, o
S) .. EDBZ SIH 89, 5(29@}9[760(17(11—1, m), 7.20-7. 30 (1H m), 7.87
I% [klfrl(u ?logggf]a]) %l )?ugg ?r@tﬂrilll%y?l‘glonﬂe 2- car boxam de

IR (ATR) cm” *: 3419, 3153, 1693, 1603, 1495, 1421, 1308, 1132,

985.

MS (m/z): 413 (M +H).

mp: 214-215°C.

Elemental analysis: C;¢Hy3F3N,03S: Theoretical value: C 55.33; H

4.64; F 13.82; N 6.79; S5 7.77. Observed value: C 55.11; H 4.56;

F 13.94; N 6.81; S 7.88.

Example 18: 4-Methyl-5-[[(3,3,3~-

trichloropropyl)sulfonyl] (2,3, 6-trifluorophenyl)methyl]pyridine-

2-carboxamide




WF F o, S Under nitrogen atnosphere,
(brononet hyl ) cycl obutane (112 ng, 0.75 mmol)  and
pot assi um carbonate (104 ng, 0.75 mml) was added at
roomtenperature to a N, I\I-dHrethyIformam de (5 n1)
sol ution of )
5-[nercapto(2, 3, 6- tr|fluorophenyl)rrethyl] 4-
Ret hyI pyrl dj ne- 2- car boxanm de (156 ng, 0.50 mol)
Ref erence Exanple 11, and the m xture was
ours. Ethyl acet ate was added to the
CiA 81 leture and the m xture was washed wth
ter and then with-saturated saline. The resulting
8r NC | ayer was dri'ed over anhydrous sodium sul fate
and fi{ tered, and then the filtrates were concentrated
under Feluced pressure. The resulting residue was
di ssolved i.n nethanol (6 m)., followed by addition
of 33%Bragwedus, hydriogdrrrperoxame (138}, ahd 5> mmol) and
hexaa ni t | yhd rahy e , . 0,05
potassIJ)u aagn?bcb@%) (él% g afelt%?%no\%gsgél?g rar eg% gg aol\aq?
dinermpariarornider ( H@lhogpsuthEt il Sateeretartarid. Waﬁer
[egc e, Ly
=L AUEN | Ind 6 1 SACRLON ISR 2 SUBRRAROLL Y 300 m,
0. ?@hu@@d ppesained iandefpeene r?yqamaéet &t e andls thededxture
wak N& 1 RS dHeroJhNe Sk HE Ry MBS, WaS Red, W wataéwgsata%ed to
aqueous sodi um hydrogen carbonate. The resulting
therirafitdorayetunen widshéavwed thy x0% afiib s teodt by

actbiasulfat ehaﬂdtﬁéﬂ%g\%m SRAkdY %@dwaakéd]esequzhgnatm with
organi c layer was dried over anh }a/Frous sodi um sul fate

wag §09 sereaatehPalASRs - t B iTPFRAE BRI ISI98NEBntRYR T ateéd

drifdedve @dHGEE RS @38 i ud Neu RSl t bRG €18s] d¥acURBrated
subjected to flash 'silica gel chronmatography using
ungey fRUSERY P88 e = 3:2 as ‘the el uent. The

r esukéknidratkl QST MRS 16/pEaRE e £ adrRdirdRde(30 rn@duaad 30%
ressure. The resulting resi due was washed w th
aqg?%%&ydrﬁﬁantﬂ%?@ﬁqet gﬁelal} FFvEWRE t9 1 SOLGRPBRMRE the

reé&ﬁtﬂg; z@szaummh,a cfbaﬁﬁna@ @oMnﬁ:eoSOhétﬁhan:b&l- I\\Ik/RnMCH}m
etk+¥ acetate g m} R and tge(mlxtg?e was stlrred or anléurs

Water was added to the reaction solution, followed by extraction
with ethyl acetate, and then the extracts were washec
sequentially with saturated agqueocus sodium hydrogen carbonate,
saturated agueous sodium thiosulfate and saturated saline. The
resulting organic layer was dried over magnesium sulfate, and
then concentrated under reduced pressure. The resulting residue
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate), to give the title compound (141 mg,
0.288 mmol, 30%) as a white powder.

LH-NMR (400 MHz, CDCls) &: 2.41 (3H, s), 3.14-3.31 (2H, m),
3.43-3.60 (2H, m), 5.57 (1lHE, br s), 5.97 (1lH, s), 6.99-7.05 (1K,
m), 7.23-7.34 (1H, m), 7.85 (1H, br s), 8.09 (1lH, s), 9.34 (1H,
s) .

IR (ATR) cm™': 3453, 3297, 3239, 1698, 1666, 1581, 1548, 1490,
1417, 1322, 1257, 1241, 1199, 1168, 1132.



2.36 (3H, s), 2.88-3.01 (1H, m, 3.09-3.24 (2H, m;
5.58 (1H, br 's), 5.82 (1H, s), 6.92-7.00 (1H, m,
7.20-7.30 (1H, m, 7.87 (1H, br s), 8.06 (1H, s), 9.36
(1H, t, J=2 . OHz) . IR (ATR) cm 1: 3419, 3153, 1693,
1603, 1495, 1421, 1308, 113 985. M5 (mz) : 413
(M+H) np: 214- 21SC Elenental anal ysi s:

mp C19H09R3N203S: Theoretical value: C55.33; H 4.64; F

13.82; N.6.79; 7.77. bserved value: C 55.11; H
MS F‘%%%' #8%@4”‘ N 6.81; S 7.88. Exanple 18:
Eldmdvitdlybnbi ¥§4(s3, 3:.13H14Cl3 F3N203 : Theoretical value:

trdc ropropyl sul.f ogy 3, fluo hen nethyl

41]%§rq%?ng? iggé%bo n? £17§4 ?& Fé éﬂﬁ' %?

-vaBadBr ang1183; I8 tx.ischl aropt oqmnar (L1484J N1.19; rmrols)szand
. pot-assi um car bonate (159 ng, 1.15 nnol) were added to
“a NN dinethylformam de (7 ml) solution of

Ex&ngeerlCapt oM tBy6-5-10(3,3,4,4,4-

peﬁgggﬂd%ggggggg%th%%g¥ L% 3qozethylpyrldlne 2- car boxam de

in Reference Exanple

trqﬂluQﬂﬂEhﬁhElXﬁ%@hﬂdéDyma§13ﬂ13ﬂaadbatamxﬂﬂn t enper at ur e

for 1 hour. Water was added to the reaction sol ution,

foll owed by extraction wth ethyl acetate, and then
he organi cQl ayer was washed sequentially with water
8g_sal ine. The resulting organic |ayer was
drous magnesi um sul fate, and then

under reduced pressure. Hexaamoni um

nolybdate tetrahydrate (30 ng) and 30% aqueous
y@rogen peroxide (4 m) were added to a sol ution of

the rlesytting residue in a conbined sol vent of
nethano 4 M) and ethyl acetate (4 nl), and the

m xt ur 8 s stirred for 5 hours.

4-Iodo-1,1,1,2,2-pentafluorobutane (316 mg, 1.15 mmol) and.
potassium carbonate (159 mg, 1.15 mmol) were added at room
temperature to a N,N-dimethylformamide (7 ml) solution of 5-
[mercapto(2, 3, 6-trifluorophenyl)methyl]-4-methylpyridine-2-
carboxamide (300 mg, 0.961 mmol) obtained in Reference Example
11, and the mixture was stirred for 1.5 hours. Water was added
to the reaction solution, followed by extraction with ethyl
acetate[ and then the extracts were washed sequentially with
water and saturated saline. The resulting organic layer was
dried over anhydrous magnesium sulfate, and then concentrated
under reduced pressure.
' Hexaammonium heptamolybdate tetrahydrate (30 mg) and 30%
aqueous hydrogen peroxide (5 ml) were added to a solution of the
resulting residue in a combined solvent of methanol (5 ml) and
ethyl acetate (5 ml),.and the mixture was stirred for 6 hours.
Water was added to the reaction solution, followed by extraction
with ethyl acetate, and then the extracts were washed
sequentially with saturated aqueous sodium hydrogen carbonate,

saturated aqueous sodium thiosulfate and saturated saline. The



Wat er was added to the reaction solution, foll owed by
extraction wth ethyl acetate, and then the extracts
were washed sequentially with saturated aqueous
sodi um hydr ogen carbonate,7 sat urat ed aqueous sodi um
thiosul fate and saturated saline. The resulting
organic |layer was dried over magnesium sul fate, and
regignngopcetiratiedeundes dregdc edepr @gmdreus Thegnesium
sulrﬁsf:lél ta&% fi6s %%ceﬁ@isa-é%a%%eg@dr&@uééc@%@eéggwa 96k
col urm chr omat ogr aphy. exane/ et hyl acétate to give
reggingt res cimpoasd spidcay to0f288h nwiplica30ed eslumn

3 ,
chf’m{{attggp%‘ﬁjf(; ﬁeﬁn@%ﬂﬁg%ﬁétfﬁglﬁ t%e i(l éf%ﬁ croﬁll)ound
(3%) mgp, 977%@“%1) 78%p9RY . QFNELR, POVYST 7. 23 7. 34 (1H

ar %) (89 »9&2*3@513%2%3 £%£g$ﬁ16%8 1%@6(21]{%8&2? 1@218

3. 4M9D39 121,/ ,m)1,32325812%57, bk241, 3199, (168),18329-77.25 (1H,

anal )J?;%S%ZS%HZ'NE? (%C%% E%XBNEQ(\)%H_D Ed[i]":gtérg'd]‘{te?fkcaI9'31 (1H,

)value: C 41.69; H2.88;, O .21.72; F 11.64; N5.72; S

IRﬁc ). Chserved 3 - ‘i%b*?‘e 16%5411%52 "h§5<§30’14§'4 214225 1k,
11.44; N 5.70;"S 6 anmpl e

125?—N@€ﬁ9& BlT{(:§l§74 4124 1058

penta obutyl )sul fonyl] (2,3, 6-
mptﬁiélgégg%henyl)nethyl]pyrld|ne 2-carboxamde i NHZ F
MS AQnZE3: FOF @4Hdﬂo 1 1 1, 2, 2- pent af | uor obut ane (316 ng,
Eléméﬁifﬁngkilggﬁ% assiym %af?9954§%(5§§9v99ue3-¢1§4 09; H

mmol ) wer e ed tbom fenperature
2. &$|Vfdﬁﬁe9ﬁylmcﬁwﬁ$ﬂ de6(54 PbsQrYﬁd(ﬂal@E SC 44.22; H 2.81;

capt 9(2 3, niof | uor ophenyl ) net hyl ] - 4- met hyl pyri di

: %ﬂ%%_ ga?bgaaﬁ$é¥l€300 mg, 0.961 nmol) obtained in

Ref erence Exanpl e

Example 20: N-(Hydroxymethyl)-4-methyl-5-[[(3,3,4,4,4-

pentafluorobutyl)sulfonyl] (2,3, 6-

trifluorophenyl)methyl]lpyridine—2-carboxamide

0
F Z I N/A\OH
~_N H
F 0
O’S
CF,

F F
37% Aqueous formaldehyde (119 pl) and 1N aqueous sodium
hydroxide (50 pl, 0.050 mmol) were added to an ethylene glycol
dimethyl ether (7 ml) solution of 4-methyl-5-[[(3,3,4,4,4-
pentafluorobutyl)sulfonyl] (2,3, 6-
trifluorophenyl)methyl]pyridine-2-carboxamide (240 mg, 0.489
mmol), and the mixture was stirred at room temperature for 1.5

hours. Water was added to the reaction solution, followed by




11, and the m xture was stirred for 1.5 hours. \Water
was added to the reaction. solution, foll owed by
extraction with ethyl acetate, and then the extracts
wer e washed sequentially vvi__?h wat er and saturated
saline. The resulting organ % | ayer was dried over
anhydrous magnesi um sul fate, and then concentrated

exturederi onedutie ce (irye s sue eat dereaminrban uth deptoami by balgd © was -

' r 0] 30% hydr ogen
waél’?éar %ﬁg %%@L}h(a)?tedng%l?gg 9%48 ggé;!%;%ét%g %rg?lg%chelayer was

per oxi wer € added ut1’on

- dr yeb |givieirn gnip e ahise megnas tomisividd teol srpittich wethbamotates

A o tatg - M XL ULS, S £
e e i M e st S e e iR e o
flagl wiilena gl |iednbyhesratadiephy Whetarst/erhyacetatae) to
gi P d Hehen + { be Saddiagt $overg, washed mﬁgg,ueéxt%uaggya Wit it
sat urat ed aqueous sodi um hydrogen car bonat e,
PO‘%ﬁHJrat ed aqueous sodi um thiosul fate and saturated )
1H§1@Lﬂ Q00 T8z /3165 Ub ! | .%oor(%ﬁf“g)"aé’.es%—‘é@%zd[éf?dmg‘fe%.lz;
anhydrous nagnesium sulfate, and then concentrdteé
(linder Jréduided, -PprréssSude. (Zthe mireduPB+hg ¥ eHdUR) weks. 96
subjjectedsts sl i cq gel, Gol hr gt ogr aph
(l(hex)ane/ efghylJéag(zqﬁélt}é1 '?g %?Je%tqhgﬂ%ﬂi trfbe' %g%n'gog{nlg %,
8.§846 Hygbros 704 HPol(1H729)- as a white powder. 1H NWVR
1R ( (0QR) Mgy 1 CXELR), G52, 4HDpdBH1s5k, 24983 2443 ( A‘% My
3510330 (20 o B7hg (1H bro%) TR 96 (A%H, ot L334,
1383092£%05119H, 11HL, ¥025- AGB-(1H, m, 7.85 (1H, br
S$)45840941H, s), 9.31 (1H, S). IR (ATR) cm 1: 3413,
mp'16]9276,81%§3\5', 1602, 1550, 1494, 1419, 1324, 1253, 1203,
MS 108%,) :1537, (M'124,. . 1058. np: 155-156C. MS (nmliz) : 491

+H) al~ apal ysi s; Cl1 4 F8& N2,03 S : D
Bt iaggﬁyga 'uec:”%‘ 64%%3);4 *H Egggreﬁ:mfg 48U ? Fr-887 B
3. B5F 20p8er viechb \E8l;ué: 6CLE4. RRsekved 84glueF G04B.160;NH 3.01;

r 5o J; § 6.19, H@mle 20:
N- (Hydr oxynet hyl ) -4-nmethyl -5-[[(3, 3, 4, 4, 4-
pent af | uor obutyl )sul fonyl](2,3,6- trifluorophenyl)

Ex SRS 12h . PYLiMlR§1 25 CaF DX R €oro-3-butenylthio) (2,3, 6-

trifluorophenyl)methyl]lpyridine—-2-carboxamide

Potassium carbonate (83 mg, 0.6 mmol) was added to a N,N-
dimethylformamide (3.0 ml) solution of 5-[mercapto(2,3, 6-
trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide (156 mg,
0.5 mmol) obtained in Reference Example 11 and 4-bromo-1,1-
difluoro-l-butene (94 mg, 0.55 mmol), and the mixture was
stirred at room temperature for 2 hours. Water was added to the
mixture, followed by extraction with ethyi acetate. The

solution was washed with water and saturated saline, dried, and




0O F~NOH NHFOCF3 ~SF F 37% Aqueous
formal dehyde (119 |) and 1N aqueous sodi um hydroxi de
(50 I, 0.050 mmol) were added to an et hyl ene gl ycol
di met hyl ether (7 m) sol utlon of
4-methyl -5-[[(3, 3,4, 4,4- '3
pent af | uor obut yl )suI fonyl 1(2,3,6-
thermr |ddnaenoph1e¢1:ylu)mtethyé@mﬁrd direeslrear b”hxammlsdt(emnﬁsrrg, _
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3:2)edoct igomesthattiicle tohpowed BY274g, exiI2HCimon, wbEh  as a
neeeélf%lllﬁgegg}%&dﬁ and then the organic | ayer was washed

sat ur saline. The resulting organic |ayer was
1H{MWEd400€MHanh¥mﬂ@ms8ﬂﬁgﬁésiWHWSN1I&I®O and, then 7.90 (1H,

x| ocl-dde (¢ Mbj e0Ped 1o 11 BeRoat 1T e gel coPub *

4 . 2hr (amat ograp*@/ A hexages et iﬁyleoadeﬁatze) to 34gi(8g, the, 2.32
it].e conpound (214 ng, 0.411 nmmol, 84% as a white
(o] Gl
powder . ' HNMR (400 MHz, CDC-13) 8: 2.40 (3H, s),
IR 2(F5R 2cm2 (2H49m) 1633141492, H1285, J&71 ,7H2P8,. 3. 21- 3. 39
( 03(2H n, 5.96 (1H, s), 6.99-7.06
MS %ﬂ 40%%%34(1H . 8.07 (1H, s), 8.86 (1H,
mpbr97s—)98°© 30 (1H, s). IR (ATR) cm 1: 3340, 1652, 1602,
1515, 1498, 1444, 1421, 1334, 1303, 1249, 1193, 1141,
1093, 1058. np: 126-128C. M5 (mz) : 521 (M +H)
Exﬂ};emrmal %rmltyxsﬂsS CIOQHIGEBMN204&5: 3-Huweenel sehforval)ue, 3, 6-
o H : N.5.38. S 6.16. Observed

e-2-carbo
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Exanple 21:
é l\/bthyl 5- (g(4 4-di f 1 uor o- 3- but enyl thio)(2,. 3, 6-
£ I NH,
N

FSM
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"Methanol (6 ml) and 31% aqueous hydrogen peroxide (3 ml)
were added to 4-methyl-5-[(4,4-difluoro-3-butenylthio) (2,3, 6-
trifluorophenyl)methyl]pyridine-2-carboxamide (129 mg, 0.32
mmol) and hexaammonium heptamolybdate tetrahydrate (30 mg), and
the mixture was stirred at room temperature for 16 hours. Water
was added to the mixture, followed by extraction with ethyl
acetate. The extracts were washed with water, agqueous sodium
thiosulfate and saturated saline, and then dried. The solution
was concentrated under reduced pressure, and the resulting solid

was washed with ethanol to give the title compound (108 mg,
0.249 mmol, 78%) as a white solid.

"H-NMR (400 MHz, CDCl;) &: 9.34 (1H, s) ,8.08 (1H, s), 7.87 (1E,
‘br), 7.28 (lH, m), 6.99 (1H, m), 5.91 (1H, s), 5.60 (lH, br),
4.26 (1H, tdd, J=7.8, 1.6, 24.2Hz), 3.2-3.0 (2H, m), 2.65-2.50
(2H, m), 2.34 (3H, s).



trifluorophenyl)nmethyl] pyridine-2-carboxamde F O |
NH2 F F S F Potassium carbonate (83 ng, 0.6 mol)
was added to a N, N dirrethylforrrarride(SOrri) .
solution of 5-[nercapto(2,3
trifluorophenyl)nethyl]- 4- n% hyI pyri di ne- 2- car boxani de
(156 ng, 0.5 mol) obtained in Reference Exanple 11
IR afAFR4- Ismotrd-34 310, disPBuok 423 - utlenel? 94, ray,8,055%. rr::ml )2
a yhe , was stirred at roomtenperature for
M HQ/Zt. teirwv\ﬁg{s ‘added to the mixture, followed by
mpextTadsilien with ethyl acetate. The solution was
washed with water and saturated saline, dried, and |1
Elementado ang bviekhit (Cat Bds Frttiéh Sr Bekic dtt Pr Bbsaretichie value: C

291 85) due w5 ypalrdef;i @d by: sidixasgel e QU@&O‘Q%MYC
(hexane: ethyl acetate = 3.2) to give the title

490%%’p6*u d3813 Sgfl;0S32824mdl 21668).as a needle-1ike
crystal. 1H-NI\/R(4OO MHz, CDC13) 5: 9.05 (1H, s), 8.00

, 6..86 (1H,
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(ATR) cm 1. 1749, 1693, 1492, 1245, 977, 829. MS

(mz): 403 (M+H). np: 97-98C. Exanple 22:

g- Met hyl - 5-d (4, 4-di fl uoro- 3- but enyl sul fonyl) (2, 3, 6-
enyl ) met hyl ] pyri di ne-2-carboxamde F O

~ I F

Potassium carbonate (83 mg, 0.6 mmol) was added to a
dimethylformamide (3.0 ml) solution of 5-[mercapto (2,3, 6-
trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide (156 mg,
0.5 mmol) obtained in Reference Example 11 and 4—br6mo—l,l,2—
trifluoro-l-butene (104 mg, 0.55 mmol), and the mixture was
Stirred at room temperature for 1 hour. The mixture was diluted
with ethyl acetate, and then washed with water and saturated
saline. The solution was dried, and then concentrated under .
reduced pressure., The residue was purified by silica gel
chromatography (hexane:ethyl acetate = 2:1) to give the title
compound (181 mg, 0.431 mmol, 86%) as an oil.

'H-NMR (400 MHz, CDCl;) &: 9.03 (1H, s), 7.98 (1, s), 7.86 (1H,
br), 7.09 (1H, m), 6.85 (1H, m), 6.05 (1H, br), 5.60 (1H, s),
"2.74 (2H, m), 2.57 (2H, m), 2.32 (3H, s).

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

Example 24: 4-Methyl-5-[(3,4,4-trifluoro-3-

butenylsulfonyl)(2;3,6—trifluorophenyl)methyl]pyridine—Z—

carboxamide




F Methanol (6 ir:1) and 31% aqueous hydrogen peroxi de

(3 M) were added to

4- et hyl - 5-[ (4, 4-di fl uoro-3-butenylthio)(2,3, 6-

trifluorophenyl)nethyl]pyridine-2-carboxam de (129 ng,

- 0.32 mol) and hexaanmoni um hept anol ybdat e
tetrahydrate- (30 ng), and the mxture was stirred at

' roon1tenperature for 16 hours. Water was added to the.

' foll owed by extraction with ethyl acetate.

5 were washed with water, aqueous sodi um
e~qpd saturated saline, and then dried. The
was éoncentrated under reduced pressure, and
- esulting solid was washed with ethanol to give
FW&gltle compound (108 ngy, 0.249 mmol, 78% as a

whi0t e |sol§d. 1H NVR (400 MHz, CDC13) 6: 9.34 (1H, s)

, 8.08 ~9), 7.87 (1H, br) 7.28 (1H, m, 6.99 (1H

m, 5.91L (IH, s), 5.60 (1H, br), 4.26 (1H tdd,

j=7.8, 1.6, 24.2Hz), 3.2-3.0 (2H, M, 2.65-2.50 (2H,

m ,Mé’-tr?a‘hdl3|'d,6 8)) - and BlLRa(qtﬁB)s d&og@ﬂ@eré‘x@%a (3 ml)

1493, 1417, 1246, 978, 51 9 : F%
weks adgpsl 1871 E-met e Al S ahal Yl ve fSFﬁsmstm@sel% 2,3,6-
tr Qo rbpeenel ) et hwidloye i dChe 498-c2abolani &6; (106mdP; 0 S 3
'm%l)slancgh?ngzﬁm%nqﬁr?%%gg}/%d@% tetrahydrl_;t% 330 n’1\|g , and
thé -t tiye- Gaf( gtﬁrrfbd faitf koot Otéinﬂﬁifaﬁﬂybt fkaﬂ)Z(OZh&lﬁs . Water
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th?é%&gfé¥% g%dséLEﬁ¥é¥g@:gggigéfyand then dried. The solution

was concentrated under reduced pressure, and the resulting

residue was purified by silica gel chromatography (hexane:ethyl
acetate = 2:1); The residue was further crystallized from
ethanol to give the title compound (79 mg, 0.175 mmol, 40%) as a
white solid. _

'H-NMR (400 MHz, CDCls;) &: 9.33 (lH;-s), 8.08 (1H, s), 7.86 (1lH,
br), 7.28 (l1H, m), 7.00 (1H, m), 5.¢3 (1H, s), 5.58 (1H, bf),
3.35-3.2 (2H, m), 2.95-2.80 (2H, m), 2.38 (3H, s).

IR (ATR) cm ': 3407, 1803, 1697, 1493, 1236, 1140, 991, 817.

MS (m/z): 453 (M +H).

mp: 170-172°C.

Elemental analysis: CigH;4FsN,038: Theoretical value: C 47.79; H
3.12; F 25.20; N 6.19; S 7.09. Observed value: C 47.82; H 3.05;
F 25.23; N ,6.13; 5 7.46.

Example 25: 4-Methyl-5-1(2,2,3,3-tetrafluoropropylthio) (2,3, 6-

trifluorophenyl)methyl]lpyridine—2-carboxamide




trifluorophenyl)nmethyl]-4-nethyl pyridi ne-2-carboxam de
(156 ng, 0.5 mmol) obtained in Reference Exanple 11
and 4-brono-1,1,2- trifluoro-I|-butene (104 ngy, 0.55
mmol ), and the mxture was stirred at room
tenperature for 1 hour. The’%ri xture was diluted with
ethyl acetate, and then washed with water and
' paturat ed (paline. The solution was dried, and then
congentratdd under. reduced pressure.., The residue
[edNbly silica gel chromatography
: acetate = 2:1) to give the title
0 ound (181 ny, 0.431 mmol, 86% as an oil. 1H NWR
400 , CDC13) 6: .9.03 (1H, s), 7.98 (1H, s), 7.86
1 )F 7.09 (1H, m, 6.85 (1H, mM, 6.05 (1H, br),
5. 6G7( s), '2.74 (2H, m, 2.57 (2H, m,, 2.32 (3H,
s). M5 rriz) : 421 (M +H) . Exanpl e 24:
4-Met hyl -5-1(3,4,4-trifluoro- 3-
but elrﬁytlhsiuuknf brut9(i2ie3 monbhyftator oplienyl ) et Imydo]lp)ydisi$m=d
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in I\/wétthgno %mnt%% § §1B}anute*!§§shﬁ%‘lﬁ\%€reag per Bx dsoj(%lon
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AsBLBYE - P14 r b por, eqy!
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and) 43 odpndl - it UsExadhmertRRADRapt 4308 yisdatled mmol>, and

thd &likalydr i e ﬁqr@g) at awom theok Xt ke f@ﬁ%sm d£sed at
roomtenperature for 20 hours. Water was ad to the
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‘reduced pressure. The residue was purified by silica gel
chromatography (hexane:ethyl acetate = 2:1) to give an approx.
3:1 oil mixture of the title compound and 4-methyl-5-[(2,3,6-
trifluorophenyl)methyl]pyridine—Z—carboxémide; _

'H-NMR (400 MHz, CDCl;) &: 9.30 (1H, s), 8.01 (1H, s), .7.88 (1H,
s), 7.14 (1K, m), 6.90 (1H, m), 5.93 (lE, tt, J=3.2, 53.6Hz),
5.86 (1H, s), 3.10-2.97 (2H, m), 2.36 (3H, s).

Example 26: 4-Methyl-5-{(2,2,3,3-

tetrafluoropropylsulfonyl) (2,3, 6-

trifluorophenyl)methyl]lpyridine-2-carboxamide

Metha-chloroperbenzoic acid (243 mg, 1.4 mmol) was -added



was concentrated under reduced pressure, and the
resulting residue was purified by silica ge
chr omat ogr aphy (hexane: ethyl acetate = 2:1). The
residue was further crystalljzed from ethanol to give
the title compound (79 ng, 8175 mol , 40% as a
white solid. 1H NVR (400 MHz, CDC13 6: 9.33 (1H, s),
to g. dgcilipyompthapeged (AHL) @P)IUWOI%? BHRLKFUrY, C(mlt(aipllng
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Chrﬁgflgf)gﬁ%%h%x rageli hglnd"‘%ta%‘: —ng'ml to glve &e Title

con@omdous Iy, 2- eesrmmorwr) opalie (868lning prvdudl yas

cr stalllz rXotml'”‘le ng’ é‘f’rtlélrr 1ch§ J:ometrgterrper ature for 4
Hoi %\queous SO AT U cior T de”Was %dded to the

1H—m|Mmmneo M| @ved; bys: exBragtizpnsw tshiet hyk, apet at.es (1s,
The ﬁolution was mashed W th and saggrated

5) sl Pl (fr Ma. 2R § hon Tondents &b Sindar 0or btfircdd
J=Hreessur enz)The .reesiidde sas pws-tled 4, skl ca.gel (35, s).
IR (ATR) cm *: 1697, 1496, 1336, 1234, 1103, 831.

MS (m/z): 459 (M"+H).

‘mp: 160-161°C.

- Elemental analysis: C17H13F7N263S: Theoretical value:l C 44.55; H
© 2.86; F 29.01; N 6.11; S 7.00. Obsérved value: C 44.81; H 2.74;
F 28.74; N 6.23; S 6.96.

Example 27: 4-Methyl-5-T(2,3,6-trifluorophenyl) [[(3,3,3-

trifluoro-2-(trifluoromethyl)propyl)sulfonyl]lmethyl]lpyridine-2-

carboxamide

2-(Iodomethyl)-1,1,1,3,3, 3-hexafluoropropane (337 mg, 1.15
mmol) and potassium carbonate (159 mg, 1.15 mmol) were added to

a N,N-dimethylformamide (7 ml) solution of 5-[mercapto(2,3,6-




chromat ogr aphy (hexane: ethyl acetate = 2:1) to give an

approx. 3:1 oil mxture of the title conpound and

4-met hyl -5-[(2, 3, 6-

trifluorophenyl)nethyl]pyridjne-2-carboxam de: 'H NWR

(400 MHz, CDC13) S:-9.30 (1H s), 8.01 (1H, s),.7.88

(1H s), 7.14 (1H m, 6.90 (1H m, 5.93 (1H tt,
traﬁéuquP%@naHtl)lethBJ% (ﬂ%hylsgyrisiin@ 2- Qé’rl(%mim)a 20086ng,

C. égt{mﬁal Eﬁ@gpﬂ§?2§1 ony %%%gzé%gﬁ%%e 1%, and the mlxture

tetrafl uoropro
wagr 'Fﬂlmﬁdophenwly nempErptpye | Himd--2- banboxaiader w0 aBded

to(tlll\lﬂzrea’ct§09 goln]ﬁ)lon,s ggicp@e&?g;yo 9(9?:5 E:[] Iw(it%C!te l'é%l

ngy . wa ded to a orone
aceRae nidpds shat i B cfroanaFxiaNes oot aaﬁhﬁ@ sequentially with

wafte FRIAW IsaBukb2e @ shidriket rafd %@@9@&9@@/'&*&&32 %ﬁ% was

trifluorophenyl)nethyl]pyridine-2-carboxam
drigg  OuGTd 2RRBAT O X AIB SRAEN sTH ¥ FaE@ - aB DR 0BT crpperAt TR ed

unfier SdieuESprMeihas. chl oroperbenzoic acid (40 ng) was
further added, and the m xture was stirred for 17
hour 8099 J&ET§CSBdFRATHCES ul £ 3 @ WeSURdAEAT OIS PRECXide

(100 XAL @vasf alibioaesh by rexkiacidan (4 ki) etoyle AGEEALE. he
sol utlgn was de\i\%zlﬁed Wi th saturat ed aqueous sodi um

reﬁ‘g}g? i ©5¢8F borHt dSAttrared SaFTRed % ifea™ and

temiaenatcﬁrec €nkr m &Cbumndeﬁ]atre&d w@eda@a@@w e;heTBSa&‘@ﬁﬂndue
'§1 ur|f|e romatog

hexaHe 28 S]Ita gre imlsatteod §ive* Eﬁ’g %/‘?ql ethe solid

waeommde(iQBnngth}Q_ 203 tam®) ,ard@he FTheut BsUlWasNgashed
se?é%%%%aéalﬁ’ﬁs A NI -
organgﬁ:1§y@1kwas)Qrﬁhd1©véithh@drdﬁsSﬁaéﬂét1um sulfate, and
then concentrated under reduced pressure. The resulting residue .
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate) to give the title compound (110 mg,.0.216
mmol, 23%) as a white powder. ' '
H-NMR (400 MHz, CDCLy) 8: 2.39 (3E, s), 3.43-3.56 (2H, m),
3.30-3.91 (1H, m), 5.6OI(lH, br s), 6.01 (1H, s), 6.99-7.05 (1H,
m), 7.26-7.35 (1H, m), 7.84 (1K, br s), 8.10 (1H, s), 9.27 (1H,
5).

IR (ATR) cm ': 3428, 3153, 1695, 1635, 1602, 1550, 1494, 1421,
1380, 1344, 1322, 1290, 1240, 1220, 1197, 1153, 1132, 1099,
1060.

mp: 194-196°C.

MS (m/z): 509 (M'+H).

TOF-ESI-MS: 509.0536 (Calculated value as CigH,;FgN,058S:
509.0581) . '

Reference. Example 12: 5-[[{2-(1,3-Dioxolan-2-

yl)ethyl}thio](2,3,6—trifluoroohenyl)methyl]—4—methyloyridine—2—

carboxamide




s), 7.30 (1H m, 7.01 (1H, m, 6.20 (1H, s), 6.06
(1H, tt, J=3.6, 53.2Hz), 5.62 (1H, s), 3.83-3.71 (2H,
m, 2.39 (3H, s). IR (ATR) cm 1: 1697, 1496, 1336,
1234, 1103, 831. Ms (mz) :_ 459 (M++H) np: 160- 161C.
El ement al anal ysi s: C17H73¢¥N G3S: Theoretical val ue:
C 44.55; H 2.86; F 29.01; N 6.11; S 7.00. Observed
value: C 44)81; H2. 74, F 28.74; N 6.23; S 6.96.

-f@@ES 6-trifluorophenyl)[[ (3,3, 3-
AZ (trifluoronethyl)propyl)sul fonyl ] methyl | py
carboxamide F O 4F N2 N F O S F3C CF3

b- (I%ﬂ;;fthyl)-l,l,1,3,3,3-hexaf|uoropropane (337 ny,

1.15 |mvo)) and potassium carbonate (159 ng, 1.15
nmol ) added to a N, N-di net hyl f ormam de (7 m )
solutio 5-[nmercapto(2,3,6 .80
trlfluorophenyl)neth l]-4- nethylpyrldlne - car boxam de
(300"HIFT 2§99B13 RRP| €66t af PR RTPTREERY bhck Fdpppeane
(01407 and thes Myl e anwashat igotedsatm @PBInARBPEl 24 Uy,
for 1.5 hours. Water was added to the reaction
1. 80IMRAtonveF 9l 2difed 2by O ¥x ttraet NoW~ dumet netl g Fmamgiekst 18, m1)
soBnd dher thenorganigo! @y@rtﬂmuwégﬁgnﬁ%%%ﬂyw iy

with water and saturated saline he Tesultin

mehyaYitd di By et - GRPOXaNied R n@mh;l/dﬁ%u@nq%égﬁégamﬁd in

Re Sdtdrale pxansli 4 hen eancend nat:adireURLSer s ¢ 8d4eed: room
pressure. Under ice-cold conditions, 30% aqueous

CeRATAGYER HRF okiltpeirse1. T]Pemr)‘aa\%aéo%o%@dltt‘Snaw?%)rGfﬁoéLeﬁlcFél
0°d,5 £81 ) 0w Wy %qﬁagmlheadd esHhtd PG NHRSI g sta@gdahtdhe

mxture was stirred room tenperature ours.
aqyRRASy amgna@r@eth{ogltjhe grhdihegn the mixture was extracted

with ethyl acetate. The extracts were washed with water and
saturated saline, dried over magnesium sulfate, and then
concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate.=
2:3 as the eluent. The resulfing fractions were concentrated to
give the title compouhd (434 mg, 1.05 mmol, 66%) as a white
solid.

"H-NMR (400 MHz, CDCls) &: 1.93-2.01 (2H, m), 2.32 (3H, s),
2.59-2.73 (2H, m), 3.81-3.98 (4H, m), 4.94 (1H, t, J=4.6Hz),
5.55 (1H, s), 5.59 (1H, s), 6.84 (lH, tdd, J=2.3, 3.9, 2.2Hz),
7.09 (1H, ddd, J=18.1, 9.3, 4.9Hz), 7.85 (1lH, s), 7.96 (1lH, s),
9.06 (1H, s). '

MS (m/z): 413 (M*+H).

Reference Example 13: 4-Methyl-5-[[(3-oxopropyl)thio] (2,3,6-

trifluorophenyl)methyl]pyridine—2-carboxamide




solution, and the solid precipitated was filtered. The
solid was dissolved in ethyl acetate, and the
sol uti on was washed sequentially with water and
saturated saline. The resulting organic |ayer was
dried over anhydrous magnesfém sulfate, and then
concentrated under reduced pressure. The resulting
residue was subjected to flash silica gel col um
ghr ofrait agr aphy  (hexane/ ethyl acetate) to give the
Te Eonmpound, (110 ng, .0.216 nmol, 23% as a white
powderix, 1k NMR (400 I\/Hz, CDC13) 6: 2.39 (3H s),
3. 43k3.56 (2H, m), 3.30-3.91 (1H, m, 5.60 (1H, br
E), .01 (1H, s), 6.99-7.05 (1H, m), 7.26-7.35 (1H,
m, 7. 84ﬁ1H br s), 8.10 (1H, s), 9.27 (1H, S). IR
(ATR) c : 3428, 3153, 1695, 1635, 1602, 1550, 1494,
1421, .$380, 1344, 1322, 1290, 1240, 1220, 1197, 1153,
1132, 1099, 1060. np: 194-196C. M5 (mz) : 509
(l\/rHJ"Il‘i)terl'Cﬂi ESprLIVEndGQ9n0836r{1CGal twHat el aailcuecas (1.5 ml)
weﬁma%eoaa 4-51@8x91531?4 o387 sbefch PamLe (12 (13-

(1, 3-Di -2-
dl%glétnh;?ryit hﬁf@]sfl)ﬁ%g?gl {2 31 Uord ShunyeDhemiy bt dy et4r
- me dHMIKyEE Rend=2 Ca-Bexami ge 8ko %gg F @gﬁﬂﬁol}4 LNy /S

0-/ Under argon atnosphere,

m“%q(rf BRENDETHAY) 2%, 309 GERRaTE ture. 207 2nhouss 76 Warsk) yas

addﬁﬁiﬂbhEHepﬁ%éﬁﬂﬁoﬁnb6ﬁﬁiﬂﬂﬁat%bﬁgéaedmb e%tzgc9§$%)wf%%re

added at_0C to a N, N-di nethyl f or mani de
et ﬁFeSﬁtﬁf The resultlng exXTtracts were washed w1th water

andb- s{artﬁlrachHOE(a?.Ll&,QG bridd L&f&ph@@ﬁ&%f@ﬁ rla‘,\ﬁll]faﬂe, and then
¥:l r| d| ne- 2- car boxam de &500 ,, 1.60 mmol )
Conﬁﬁigln é e resulting resid

dioxane (4 ml) followed by addition of water (1.5 ml) and

e was dlssolved in 1,4-

concentrated hydrochloric acid (1.5 ml), and then the mixture
was stirred at room temperature for 5 hours. Saturated saline
was added to the reaction solution, followed by extraction with
ethyl acetate. The resulting extracts were washed with water
and saturated saline, dried over magnesium sulfata, and then
concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate =
1:2 as the eluent. The resulting fractions were concentrated to
give the title compound (188 mg, 0.511 mmol, 49%) as a white
amorphous.

"H-NMR (400 MHz, CDCls) &: 2.34 (3H, s), 2.76-2.88 (4H, m), 5.56
(1H, s), 5.63 (1H, s), 6.86 (1H, tdd, J=9.3, 3.9, 2.2Hz), 7.10
(1H, ddd, J=18.7, 9.3, 5.1Hz), 7.84 (1H, s), 7.98 (1H, s), 9.02
(1H, s), 9.75 (1lH, s).

MS (m/z): 369 (M +H).

Example 28: 5-[[(3,3-Difluoropropyl)thio] (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide




Ref erence Exanple 11, and the mixture was stirred at
room tenperature for 4 hours. The reaction solution
was cooled to OC, followed by sequential addition of
ethyl acetate and aqueous ammoni um chloride, and then
the mixture was extracted - $#th et hyl acetate. The
extracts were washed with water and saturated saline,
gried over gragnesi um sul fate, and then concentrated.
[he Fes | tilog residue was subjected to flash silica
Nlomat ogr aphy usi ng hexane: ethyl acetate =
sx{bEg eluent. The resulting fractions were
goncentrated to give the title conpound (434 ng, 1.05
ol $5<.66% as a white solid. 1H NVR (400 MHz, CDC13)
5: 1.93-2.01 (2H, m, 2.32 (3H, s), 2.59-2.73 (2H,
m, 3.8%3.98 (4H, m, 4.94 (1H, t, J=4.6Hz), 5.55
(1H, s)F 5.59 (1H, s), 6.84 (1H, tdd, J=9.3, 3.9,
2.2Hz), 7.09 (1H, ddd, J=18.1, 9.3, 4.9Hz), 7.85 (1H
s) s @IHOHS?tmOQPHﬁie(1HﬁeSbylam§n©nﬁz}fur4mKif@Nbbnde
frar ences ExaIp! &

{ifﬁ |?5§f[(3 oxopropy???tﬁ?aa(%lgh%?romethane (3 ml)
SOWHQM@FO@W’%EWHW (Bpy¥omiiarel2tbapebbkaivicde 82 F O
trifidOﬂ%pN@@ 1 e (fi ?yrwg§§é {da2oBkintid ceRCEAL ratsed

¥droch|or|c aci were added to a
mmg Ly, (ﬁn&xaﬁén(ﬁnemn)l%arfat W%ﬁ] OFirsef[ p-faorB.temperature for

5 Hbwxpl amh@-pda)etibyl kb hio]dn? «3s6at tidddiqriephenyl ) net hyl
yri di ne- 2- car boxam de (430 , 1.04 mol),

-4
dl%\%o%‘ﬂ@thgﬁlgt A RSTsPPRYRY YO d6RT ERIPetesedr e Th6r 2
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theatwd seadwseath | ¥e;urlhiead a YESuITRGAE Sin Uy St Jeal @arBdtehte,

hen :
waEer and saturated saline. The organic layer was dried over

magnesium sulfate, concentrated. The resulting residue was
subjected to flash silica gel column chromatography using
hexane:ethyl acetate = 2:3 as the eluent. The resulting
fractions were concentréted to give the title’compound (130 mg,
0.333 mmol, 65%) as a yellow oil.

'H-NMR (400 MHz, CDCl;) &: 2.06-2.21 (2H, m), 2.33 (3H, s),
2.61-2.82 (2H, m), 5.51-5.60 (2H, brm), 5.91 (1H, tﬁ, J=56.3,
4.1Hz), 6.87 (1H, tdd, J=9.3, 3.9, 2.2Hz), 7.12 (1lH, ddd,
J=18.0, 9.3, 4.9Hz), 7.83 (1H, s), 7.98 (1H, s), 9.02 (1lH, s).
MS (m/z): 3%1 (M'"+H).

Example 2%: 5-[[(3,3-Difluoropropyl)sulfonyl] (2,3,6-

trifluorophenyl)methyl]-4-methylpyridine—-2-carboxamide




concentrated. The resulting residue was dissolved in
1,4- dioxane (4 m), followed by addition of water
(1.5 mM) and concentrated hydrochloric acid (1.5 m),
and then the m xture was sglrred at roomtenperature
for 5 hours. Saturated saliné was added to the
reaction solution, followed by extraction with ethyl
@cetate. Th@ resulting extracts were washed wi th water
Jrated saline, dried over nmagnesi um sul f at e,
ntrated. The resulting residue was
dgNto flash silica gel colunn chromatography
hexane: ethyl acetate = 1:2 as the eluent. The

Pt ng fractions were concentrated to give the
hotrs

title lconpound (188 ng, 0.511 nmmol, 49% as a white

anmor phoUs. 1H NMR (400 MHz, CDC13) S: 2.34 (3H, s),

2.76-2.88 (4H m), 5.56 (1H, s), 5.63 (1H s), 6.86

(1H, tdd J=9.3, 3.9, 2.2Hz), 7.10 (1H, ddd, J=18.7,

9. 3, 35° AigHeouP BydEagen germflés (419 msly agd grexaErponiun
he%ﬁamd%gégaté:keSﬁahQﬂiaF${ﬁ}o Ogﬁg gNWQb@ ANPLere8added to

5-11(3,.3- uor opr.q i 0
a T?%#%TﬁhégL@LyliﬁﬁkﬁfP]04 ﬁe§h§$ 37 di ne- 2- car boxani de
diBBuordpr@pkl) tiNbR(2,B,8- Ehmﬂkﬂfopaarng@m ﬂ&ﬂmnhene

i et hyl If trifl
e A P02 St ol Raha a7} | BBT Uit Ancorne
miﬁtwn?t hwls- SE[L[:féd O&Q:Oﬁfo@pytéerhﬂmmﬂt(u}e&fSB 2 dayds Dg-astser was
I opnen met car poxam de )
ot 1 RO P BT (TSR ERE” nTT (76 RASCee] rred abFbosate

tot #yper dedfevdbume 51rimteurr sedﬂ'd:l@d re@ctsiuon . sathyl oncaraste was
adgééq&94gﬂ”2?su9AChl%%%ngthan%%eand Eygyvpoure%%<§to

ce-col resu?tlng m xture
seal] liadd ywiwi bh setturmited aqueots sosiodinuhydygrepgearbonate,

aq&éngj%%%§UmTp§iég§¥¥y€%,l%X@érV§§% %%%%EQEg sgigge, dried
over magnesium sulfate, and then concentrated. The resulting
residue was subjected to flash silica gel column chromatography
using hexane:ethyl acetate = 2:3 as the eluent. The resulting

' ffactions were concentrated. The resulting solid was
recrystallized from 2-propanol to give the title compound (76.3
mg, 0.181 mmol, 54%) as a white solid.

'H-NMR (400 MHz, CDCl;) &: 2.31-2.56 (2H, m), 3.14-3.33 (2H, m),
5.56 (1H, s), 5.95 (1H, s), 6.05 (1H, tt, J=55.9, 3.7Hz), 6.97-
7.04 (1H, m), 7.23-7.33 (1H, m), 7.85 (1lH, s), 8.08 (1lH, s),
8.32 (1H, s).

IR (ATR) cm ': 3417, 1697, 1602, 1496, 1412, 1325, 1311, 124s,
1205, 1134, 1115, 1065, 1045, 985, 914, 831, 725, 654, 629, 617,
573, 523, 471, 409.

mp: 191.5-192.0°C.

MS (m/z): 423 (M'+H).

Elemental analysis: C;7H;5FsN;038: Theoretical value: C 48.34; H
3.58; F 22.49; N 6.63; S 7.59. Observed value: C 48.42; H 3.40;
F 22.55; N 6.60; S 7.61.




t hen washed wi th saturated aqueous sodi um hydrogen
carbonate, water and saturated saline. The organic
| ayer was dried over nmgnesium sulfate, concentrated.
‘The resulting residue was §$bjected to flash silica
gel colum chromat ogr aphy u hexane: et hyl acetate
= 2.3 as the eluent. The. resultlng fractions were
concentrated to give the t|tIe compound- (130 ny,
Ex %3?@“?'5— Q%ic fgl ikon I @VB é4og gtEZ 82
trmlmormvhesysnm%tm]bQ%memyﬁpyradgmefaﬂartbpxamt% 3,
4.1Hz), 6.87 (1H, tdd, J=9.3, 3.9, 2.2Hz), 7.12 (1H,
ddd J=18.0, 9.3, 4.9%&), 7.83 (1H, s), 7.98 (1H, s),
M (m.z) : 391 (M++H) . Exanple 29:
oropronyl)sul fonyl](2, 3, 6-
) met hyl ] - 4- met hyl pyri di ne- 2- car boxam de
A~0F-F 0.;S F F 31% Aqueous hydrogen peroxi de
200, M) and hexaammoni um hept anol ybdate tetrahydrate
3 ;b ng, 0.0243 mmol) were added to a nethanol (6
ni) solutgpn of 5-[[(3, 3-
di f 1 uoropropyl)thio] (2,3, 6- trlfluorophenyl)nethyl] 4-
et iyl pydidlisnengs carhauan deof 130 MO0, Onfdsfy R bo e 206 un
the mxture was stirred at roonwtenperature for
capgkgrmtaniter was 1-dddamotb wdre rasdeti Bh s &t on, and
dl&b&w%&ﬁgm&@s ﬁqmeeai@{f&n 10 sabputc half 2V§| yire

under reduced pressure. Ethyl acetate was to
tr?eﬁ@qr@sa@|°pwhgm$fé§fldué-m%@/mmaﬂl@eméscmém@ (500 mg,

1. 564ueNYLT dbky: Mbd h Sakueat gk aueRUds $O0didHA Rydr R9efire was
carbonate aqueous sodi um t hi osul fate, water and
stipig étteéfo%l Ferperdtived fover Wgﬁesﬁ’iﬁﬁ%uwat@d%&o the

re&émﬁbd3%%Q§EE5§tefbliE@@dr§§L@§ﬂﬂﬂit16§3W£ﬂﬁaéM%%l acetate,

subjected to flash silica gel colunm chromatography
and then the organic layer was washed sequentially with water

and saturated saline. The resultlng organic layer was dried
over anhydrous magnesium sulfate, and then concentrated under
reduced pressure. '

Hexaammonium heptamolybdate tetrahydrate (30 mg) and 30%
aqueous hydrogen peroxide (4 ml) were added to a solution of the
resulting residue in a combined solvent of methanél (4 ml) and
ethyl acetate (4.ml), and the mixture was stirred for 16 hours.
Water was added to the reaction solution, followed by extraction
with ethyl acetate, and then the extracts were washed
sequentially with saturated agueous sodium hydrogen carbonate,
saturated aqueous sodium thiosulfate and saturated saline. The
resulting organic layer was.dried over anhydrous magnesium
sulfate, and then concentrated undex reduced pressure. The
resulting residue was subjected to flash silica gel column
chromatography (hexane/ethyl acetate) to give the title compound
(420 mg, 0.998 mmol, 62%) as a white powder.

I H-NMR (400 MHz, CDCl;) 6: 2.27-2.42 (2H, m), 2.39 (3H, s),
3.12-3.33 (2H, m), 3.67 (2H, t, J=6.1Hz), 5.57 (1H, br s), 5.92



usi ng hexane: ethyl acetate = 2:3 as the eluent. The
resulting fractions were concentrated. The resulting
solid was recrystallized from 2-propanol to give the
title conpound (76.3 ng, 81 mol, 54% as a white
solid. 1H NWR (400 MHz, ) 6: 2.31-2.56 (2H, m,
3.14-3.33 (2H, m, 5. 56 (1H, s),5.95 (1H, s), 6.05
(1§1H) ,t 6,99=b3D,(18, 7ily) ,7 &37-.37. 04 IH,, mM.857(28- br33),
7. s 8.08 (1H, s), 9.32 (1H, s). IR
o &71;!1%)11")5 9%2344(1%r %’7 1602, 1496, 1412, 1325, 1311,
(PP, cm120534l]l134691115§371065021021550,985969123,41%,3&346

5, 471, 409. np:
13%%1_139%92%%%%"' RE%( 2% B (eehy B erontal
mpaméﬂN—S.BS cCl , HL F5 N2 03 S : Theoretical value: C

8 F 22.49; N 6.63; S 7.59. Cbserved

.48,
MsngT/’jzél (432218 H34O F 22.55; N 6.60; S 7.61. 85

Elﬁxem‘qaalleaﬂ@lyﬁi[Csvﬂ:hémﬂaplrzog)yl )’Bmédmt)ilc]a@ZVsllﬁe C 48.52;
rdf.|1 uor n I ]-4A-nethylbpysidi car boxam de
o RS S e ok 5 Ynl SPeRrtRae 00
48 149; H 926vmt) Gard;pBt a3sdumN €abbonate 56266 ny, 1. 92
nmmol) were added to a NN dinethylformanmide (7 m)
sol ution of 5-[nercapto(2, 3, 6-
Re fe1¢riago Enphety | et (Z- @ithel 2= & a3 rbxawide—2 -
SO0, 1My d in Reference Exanple 11,
ylgno tlne Ir%eé?ﬁ%e%&)esg??%i% at roomtenperature for 2
hours. Water was added to the reaction solution,
fol | owed 9;{ extraction with ethyl acetate, and then

t he ‘organ ayer Wwas washed sequentially with water

at I;gng@ti resulting organic |ayer was
ed

p-Toluenesulfonyl chloride (720 mg, 3.77 mmol) was added
at 0°C to a dichloromethane (20 ml) solution of 2-[2-[2-
(benzyloxy)ethyl]l-1,3-dioxolan-2-yl}jethanol (730 mg, 2.90 mmol),
triethylamine (0.605 ml, 4.35 mmol) and 4-dimethylaminopyridine
(35.4 mg, 0.290 mmol), and the mixture was stirred at 0°C for 30
minutes, and then at room temperature for 24 hours. The
reéction solution was cooled to 0°C, followed by addition of
triethylamine (0.100 ml, 0.719 mmol) and p-toluenesulfonyl
chloride (100 mg, 0.524 mmol), and then the mixture was stirred
at room temperature for 4 hours. The reaction solution was
concentrated to about half volume under reduced pressure,
diluted with ethyl acetate, and then washed with water and
saturated saline. The solution was dried over magnesium
sulfate, and then concentrated. The resulting residue was
subjected to flash silica gel column chromatography using
hexane:ethyl acetate = 3:1 as the eluent. The resulting

fractions were concentrated to give the title compound (979 mg,

~2.41 mmol, 83%) as a colorless oil.



over anhydrous magnesi um sul fate, and then
concentrated under reduced pressure. Hexaanmoni um
hept anol ybdate tetrahydrate (30 ng) and 30% aqueous
hydr ogen peroxide (4 m) were added to a solution of
the resulting residue in a® tonbi ned sol vent of
nmet hanol (4 m) and ethyl acetate (4 m), and the
" HAIME U@ OVEBz stapalgd borllgd hawyst, M4 ey Ma@szaddedi, o,
reat| olution, followed by extraction wth
= {;gt égq Hrarrd 't Her“t Fdrextr 46 s8h@r e IndSnadse (4H,
sezquant Ral | y, with 3sah ur at €51 @gyeeus sophumdyydrnagen , 7.7s8
lgarcporba ey, saturat ed aqueous sodi umthi osul fate and
SatUrated”saline. The resulting organic |ayer was
Msdtmed :0d4€F anhapdr.ous magnesi um sul fate, and then
concentrated under reduced pressure. The resulting
resi due was subjected to flash silica gel columm
Re fdweonat 6geaphy (thexantl etdeylzyacety pd ey ltle2gi(vei ddethyl) -
1,314 e g9ppound (420 ng, 0.998 mmol, 62% as a white
NVR (400 MHz, CDCl13) 5: 2.27-2.42 (2H, m,
2.39 (3H, s), 3.12-3.33 (2H, m, 3.67 (2H, t,
J=6.1Hz), 5.57 (1H, br s), 5.92 86 (1H, s) 6.96-7.02

(1H m 7/2_3\-07.31 (1H, m 7.85 (1H br s) 8.07 (1H,

: W IR (ATR) cm1: 3411, 1693, 1637,
2, M550, 14961 1419, 1346, 1324, 1303, 1245, 1205,
0, 1014. np: 197-199C. - M5 (mz) : 421 (My+H)

El emental anal ysis: Cl7HL6C1IF3N2CG3S: Theoreti cal

val ue: [C [48.(82nzy 18183 hyCl - B, 3H}iokkol3n54;y N 50645

48..4 H 3 67 c..8.4
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me pry 12-2-py ¢ Behizgdrox y()Lét byl ] - 0 Gouieoxby amdEtion of sodium
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60°C. Ethyl acetate was added to the reaction solution, and then

the mixture was washed sequentially with agueous sodium
~-thiosulfate, water and saturated saline, dried over magnesium
sulfate, and then concentrated. The resulting residue was
subjected to flash silica gel column chromatography using
hexane:ethyl acetate = 6:1 as the eluent. The resulting
fractions were concentrated to give the title compound (613 mg,
1.69 mmol, 91%) as a colorless oil.

"H-NMR (400 MHz, CDCl;) &: 1.94 (2H, t, J=6.7Hz), 2.28-2.35 (2H,
m), 3.13-3.20 (2H, m), 3.56 (2H, t, J=6.7Hz), 3.92-3.94 (4H, m),
4.49 (2H, s), 7.26-7.38 (5H, m). |

MS (m/z): 363 (M"+H).

Reference Example 16: 5—[[[2—[2—[2—(Benzyloxy)éthyl]—l,3—

dioxolan—2—yl]ethyl]thio](2,3,6—trifluorophenyl)methyl]-4—

methylpyridine-2-carboxamide




p- Tol uenesul fonyl chloride (720 ng, 3.77 mol) was
added at OC to a dichloromethane (20 nl) solution of

- 2-[2-[2- (benzyl oxy)ethyl]-1, 3-di oxol an- 2-yl ] et hanol
(730 ng, 2.90 mmol ), triethylamne (0.605 m, 4.35
mol ) and 4-dinethy|an1nopy§ dine (35.4 ng, 0.290
mol ), and the m xture was stirred at 0C for 30

i nutes, and then at roomtenperature for 24 hours.

i an solution was cooled to 0C, followed by

¥, et hyl amine (0.100 m, 0.719 mmvol) and
: epegul fonyl chloride (100 ng, 0.524 mmol ), and

tthenfthe m xture was stirred at roomtenperature for

I hods. The reactiqQn solution was concentrated to
about phalf volu der reduced pressure, diluted
wth eth te&"and then washed with water and

saturé%me%)sal ine. The solution was dried over

magnesi sul fate, and then concentrated. The
resubiddi 4,85hdYen eréybbge%&di&no cfa'rggwba e"et4%6}19r%g,
col um chr omat ogr aphy usi ng exane: ethyl acetaté =

0.334 maw lt hwael adard atheé T esukt Npy-difmettyil dosmaveic: (2 ml)

centrate 0. qgive the title co un 97 , 2.41
oo S Sn et 2o i SYOBRE st e Vi
megDCI3)riging -89c{2idxamidd =@ Bz g, 200704 2ol , obtained in
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wag) dbdled to 0°C, followed by sequential addition of ethyl

- 1.2-[.2-,(Benzyl o et hyl ].- 1, 3- di oxol an-2-y| ] et hyl - 4-
av%te‘it%yl[a%lgn‘ﬁ%g%%'ul @é%a reéla(r_l?gola ST1ES S‘rﬁ%‘lr%t%\g’s Washed with
wath s soldyvedtitpated reetlipk, 2ampy/ raheini donhed (&G minpgné ol krowed

ddi_ti di i-odi d 211 7.40 I .and |
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the mxture was stirred a
tonwaasiddedite ¢dle quéanti omrgwlugbirenhy angitgh@rxabhdesthyl

acdt e 2\4\@Sa¥\’a§thae%l%ggy.eml‘h@| EXSM%ir}lga(}geelggfoésoq\;e%rg
concentrated to give tﬁe title compound (134 mg, 0.245 mmol,
81%) as a colorless oil.

'H-NMR (400 MHz, CDCl;) &: 1.89-2.04 (4H, m), 2.30 (3H, s),
2.54-2.69 (2H, m), 3.53 (2H, t, J=6.8Hz), 3.86-3.91 (4H, m),
4.47 (2H, s), 5.55 (2H, s), 6.78-6.86 (1H, m), 7.07 (1H, ddd,
J=18.1, 9.0, 4.9Hz), 7.25-7.36 (5H, m), 7.84 (1H, s), 7.96 (1H,
s), 9.04 (1H, s). |

MS (m/z): 547 (M +H).

Reference Example 17: 5-[[[5-(Benzyloxy)-3-

oxopentyl]thio] (2,3,6-trifluorophenyl)methyl]-4-methyloyridine-

2—-carboxamide




.thiosul fate, water and saturated saline, dried over
magnesi um sul fate, and then concentrated. The
resulting residue-was subjected to flash silica ge
col utm chr omat ogr aphy usi ng__hexane: ethyl acetate =
6:1 as the eluent. The resuPfing fractions were o
concentrated to give the title conmpound (613 ng, 1.69
mol, 91% @s a colorless oil. 1H NVR (400 MHz, CDC13)
, t, J=6.7Hz), 2.28-2.35 (2H, n),
2HH,m), 3.56 (2H t, J=6.7Hz), 3.92-3.94
N. 49 (2H, s), 7.26-7.38 (5H m. M5 (m 2z)
My+H) Reference Exanpl e 16:

63

5-[[PR-[2-[2-(Be oxy)ethyl]-1I, 3-

di oxol gn- 2-yl ] et thio](2,3,6-trifluorophenyl)nethyl
]1-4- menhy r-di e- 2- carboxamide 88 O NH2 F S ~0

Under amgon at nosphere, potassium carbonate (46.1 ng,

0.334 mmvl) was added at OC to a N, N-dine

t hyl Fareanmadd 2) ng)d apglcgnicgated hydrochloric acid (2.0 ml)
we Be [ ABRILARLOL 21 34 B1itdxaink! UPH Orme%ll),lg?&l? &%&4

nmet hyl p r|d|ne 2- car boxam de (94.8
(beht %fd etﬁylhelfe?r-@ﬁ@éoﬁzmn%ﬂal Prhahajthlo (2,3, 6—
teriu?oz(diﬂlﬁzlyh@ﬁié@@lﬁﬂd—m@tﬁ?@ﬁ@ﬁhh%)caﬂb&a%%o' M ng,
é mml ), and then the m xture was
L. 'ataniioblﬁ?t%éllrét Ure FOTIES RBUFROM TisEPesattiorfor
5 B@dltﬁl OBatL\i\%teQﬁ@'aQQnL 0y C, 2 dseldl ngueb)i‘e%%(HQGHté&utlon

£ ggdlté n of eth acetate and water. The organic
°t Y& Wils SEEDAT QRleﬁ@sﬁEQV%M%Q?taﬁﬁteﬁ“&néx§éﬁﬁﬁaﬂﬁﬂe

washdd ne,thandtéhea[hcdrslaﬂédr@t’@cﬂ SAGARST UM e § W feat %agﬁ@glum
The resulting residue was subjectéd to

5 gfncentr gg C

StTAsH S E8CYFOEPGRATRRr ofRE 0GP Sty s FRgIdue was

subpxatnet &tohyllasracﬂlalc% geZ So ASurt Qﬁr@ﬂa&%rapﬂ@eu51nc
resul ting fractions conc ntrated to give the

e & S d Rt (2132 a@ 9% P rigulting

freot riessreoi toncentrated to give the tltle compound (557 mg,

‘l.ll mmol, 83%) as a colorless oil.

"H-NMR (400 MHz, CDCl;) &: 2.31 (3H, s), 2.66 (2H, td, J=6.1, ,
1.5Hz), 2.73-2.92 (4H, m), 3.71 (2H, t, J=6.1Hz), 4.49 (2H, s),
5.53 (1H, br s), 5.61 (1H, s), 6.83 (1H, tdd, J=9.3, 3.7,
2.2Hz), 7.08 (1lH, ddd, J=18.1, 9.3, 5.1Hz), 7.23-7.36 (5H, m),
7.84 (1H, s), 7.96 (1H, s), 9.03 (1lH, s).

MS (m/z): 503 (M +H).

R'eference Example 18: 5-[[[5-(Benzyloxy)-3,3-

difluoropentyllthio] (2,3,6-trifluorophenyl)methyl]-4-

methylpyridine-2-carboxamide




1H NMR (400 MHz, CDC-13) 8: 1.89-2.04 (4H, m, 2.30
(3H, s), 2.54-2.69 (2H, m, 3.53 (2H, t, J=6.8Hz),
3.86-3.91 (4H, m, 4.47 (2H, s), 5.55 (2H, s),
6.78-6.86 (1H, m, 7.07 (1I§|, ddd, J=18.1, 9.0,
4.9Hz), 7.25-7.36 (5H, m, 7. 84 (1H, s), 7.96 (1H,
s), 9.04 (1H, s). Ms (mz) : 547 (M-+H) Reference
arrple 17:0. 5-[.[[ 5- (Benzyl oxy) - 3- '

hi 0] (2, 3,6-trifluorophenyl)nethyl]-4- msthyl
Ny boxanmide 89 FOF | N2 F SO Vater
) -Nind concentrated hydrochloric acid (2.0 m)
added to a 1,4-dioxane (.10 m) solution of

;
B-[[¥2-[2-[2- | |

(benzy] oxy) et hyl 3-di oxol an-2-yl]Jethyl]thio] (2,3, 6-
trlflu op eny’l )Yet hyl ] - 4- net hyl pyri di ne- 2- car boxam d

e (733 nf, 1. 34 nol ), and the m xture was stirred at

rOOQ%&@UDg%&GA“g%mOQ he5 hQH{ p§?%g{$%ﬁglngpr co&%aincr,

added to the reaction sol ution
dleéklmla@w%rﬁ%ftdﬁ erh@lu%@heat(e 3Thel e%t. ﬁacmomervas added

shed Wit h . nd S ted .sal.i ne over
at %gn%oyau%lcgu ITt1 : ‘Elzﬁ’r“:rd(?fL> / riLélgﬁf’Pa‘?gdg ﬂé
bemesmbkyrwﬁ4dxbpdueymaﬁuxﬂubbecsextiﬂldarasheﬁyi|m51hgeh

w0} MID. £GP a0t ol oo, Berans il i o o €.

e elu frac
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alk%)ln.%'le’w% (éla@grg §) q;.tsec?gn:.ls %é'éﬁ drg)cpyd?t %g (g‘yfgb a‘%e, and
theg fgﬁyacqaggupbggl@@}¢rqﬂpthame84T@gkpxg;actﬁ @@r@lﬁﬁshed
w1t%)wa9e9%ﬂ&§@at§}ated saline, dried over magnesium sulfate,

and then concentrated. The resulting residue was subjected to
flash silica gel column chromatography using hexane'ethyL
acetate = 3;2.as the eluent. The result 1ng fractions were
concentrated to give the tiﬁle compound (166 mg, 0.316 mmol,
32%) as a yellow oil.

"H-NMR (400 MHz, CDCl;) &: 2.09-2.23 (4H, m), 2.30 (3H, s),
2.65-2.77 (2H, m), 3.61 (2H, t, J=6.2Hz), 4.49 (2H, s), 5.49-
5.58 (2H, brm), 6.80-6.88 (1H, m), 7.04-7.13 (1H, m), 7.26-7.39
(5H, m), 7.84 (1lH, s), 7:97 (1H, s), ©.02 (1lH, s).

MS (m/z): 525 (M +H).

Reference Example 19: 5-~[[[5-(Benzyloxy)-3,3-

difluoropentyl]sulfonyl](2,3,6-trifluorophenyl)methyl]—4—

methylpyridine-2-carboxamide




M5 (ml.z) : 503 (M+H) . Reference Exanple 18:
5-1[[ 5- (Benzyl oxy) - 3, 3-
di fl uoropentyl ]thio] (2,3, 6-trifluorophenyl)nethyl]-4-
met hyl pyri di ne-2-carboxamde 90 0O FI2 F S ~O~ F F
Under argon at nosphere, i n pol yet hyl ene (FEP)
contai ner, diethylamno sulfur trifluoride (.1.31 m,
"®.94 mol ) pwas added at OC to a di-chl oromethane (6 -
ign of 5-[[[5-
¥) - BHpxopent yl ] t hi o] (2,3, 6- trifl uor ophenyl ) me
Nret hyl pyri di ne- 2- car boxam de (500 ng, 0.994
and the rrixture was stirred at room
F éfser at ur e for ours. The reaction solution was
di Put éd with orret hane, and then poured into
i ce-co Br Thre resulting m xture was nade
al kal ifneFwi t h sat urated aqueous sodi um hydrogen

car haona and en extrgcte hI or ome t hane

The b pae S i RReR b A T o CBEG Sit AP aRntun
hergalmohgbdalra e@meydmgme@awmul ¢ a2 43 mmerld whesn added to a

oncent g at The resul si, due jected to
me AR LEF I SRISEORT Y chidiet Sor S e g
difiexaneset ylthiaiddbat e6=t:3:2 vagsophen el u@rtthyl]'he—

me th??.#igtfigﬂqg rzagzta(rgggawéee (159 C tfi,a&?gﬁ%%q gi 4fa U}\ ow

oun 0.31 as a ye
mixgiure Wb NARI(HE@D amoommlr@erstuﬁe 08 . 223 hoa ks . nfhe
re%%ﬁi%gﬁé%%ué?@&aWéiHcog} ”an%ﬁfagﬁgd(éynﬁédltlon of
wa&r80a6d8*8ne(rﬂ.l'tl;hen’)ux¥uﬁél v?aslfﬂma@él—lalk@llr% 26tK. SOcurdzdd
angqngSfﬁ% ggﬁcga éﬁ%} :)1gﬁ£(¥%s%£@in§)migg§rgn&§g
extrddtlB- @BﬁmzyﬂquhcatateﬁhdﬂdJ&hepenhql@xﬂﬁatoa were washed
se%dég%i§1§yt£igﬂ %%&%oﬁgngéafg%I%%Eoééifate, water and

saturated saline. The solution was dried over magnesium

sulfate, and concentrated. The resuliting residue was subjected
to flash silica gel column chromatography using hexane:ethyl
acetate = 1:1 as the eluent. The resulting fractions were
concentrated to give the title compound (1.11 g, 1.99 mmol, 64%)
as a white amorphous.

*H-NMR (400 MHz, CDClz) &: 2.13-2.26 (2H, m), 2.33 (3H, s),
2.40-2.64 (2H, m), 3.19-3.37 (2H, m), 3.60 (2H, t, J=6.0Hz),
4.49 (2H, s), 5.58 (1H, br s), 5.91 (1H, s), 6.93-7.01 (1H, m),
7.21-7.37 (6H, m), 7.84 (1H, br s), 8.06 (1H, s), 9.34 (1lH, s).
MS (m/z): 557 (M'+H). '

Reference Example 20: 5-[[(3,3-Difluoro-5-

hydroxypentyl) sulfonyl] (2,3,6-trifluorophenyl)methyl]-4-

methylpyridine-2-carboxamide




met hyl pyri di ne-2-carboxamde 92- O FI NH2 F OO ~ F
F 31% Aqueous hydrogen peroxide (15.0 nm) and
hexaammoni um hept anol ybdat e tetrahydrate (300 ng,
0.243 mmol) were added to a nethanol (60 m) solution
~of 5-[[[5-(benzyl oxy) -3, 3-

di fl uoropentyl]thio] (2, 3, 6- tr|fluorophenyl)nethyl] 4-
.-thylpyrldone 2-carboxam de (1.62 g, 3.09 mmol), and
'wvmsstwredatroomtemmrMUreforZO
rigction solution was cooled to 0C,

, by addition of water, and then the m xture
év de al kal i ne with saturated aqueous sodi um
en carbonate. The resulting m xture was

Hry
ext® act ed mnﬂg%ethyl acetate, and .then the extracts

were wa guentially with aqueous sodi um
thlosuFfdfe water and saturated saline. The solution
nesi sul fate, and concentrated.

ed e
The ?e%Lﬁ%#%ﬁgngs afﬁmeﬁéoéuBfgc%%Qi P8 FPAstrsiadrgg to an
etigeholc ol30mMml ¢ hs ohet iagr @afhy- UBT gl blmamex;a)t*wIB acetate
ent esul 1in act ons
o EhntPav i EhEGI Eng FroT e ubheshas VFSY) 4 oo
me pMYlRy r649ne - asc5mmdnamadanblphbus 21 B NiWR J)40@nhHzhe

%gﬁ%?ka §%i%ggg§§Q¥§aﬁyﬁggg%gé§§fggﬁ fg)%t 2. 40 2. 64

tewpeR Y2, foY, 15. BB1x(skH, Thebreagply5t Odag 1ﬂ11tsygd off and

thgn gl:ghe( f%'}végz Q%’dls allzsisgf{gﬁ(dnp g:egu eéj7(p}M§ Elg S) The

safef RSB T EXEAD] Jeemteg E[*(@n@ .Di Themr 016 resulting
regy&li@%emg%wéé qr}y'e]tsgnél (316’ ifih uokgphemyd Lethyldron

- met hyl pyri di ne- 2- car boxam de
o 10° palladium carbon (50% w/w H,O, 800 mg), and the mixture

was stirred under hydrogen atmosphere at room temperature for 18
hours. The catalyst was filtered off, and then the solvent was
distilled off. The resulting residue was dissolved in
dichloromethane, dried over magnesium sulfate, and then
concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate =
1:4 as the eluent. The resulting fractions were concentrated to
give the title compound (487 mg, 1.05 mmol, 52%) as a white
amorphous.

"H-NMR (400 MHz, CDCl;) &: 2.09-2.22 (2H, m), 2.36-2.61 (5H, m),
3.22-3.39 (2H, m), 3.85 (2H, g, J=5.6Hz), 5.61 (1H, s), 5.94
(L4, s}, 6.95-7.03 (1H, m), 7.23-7.32 (1lH, m), 7.86 (1lH, s),
8.07 (1H, s), 9.34 (1H, s).

IR (ATR) cm ': 3458, 3356, 1680, 1601, 1572, 1495, 1419, 1315,
1244, 1134, 987, 922, 814, 725, 490.

HRMS (m/z): 467.10219 (Calculated wvalue as Cyo¢H,gFsN,0,5:
467.10639) .

: Example 31: 4-Methyl-5-[[(3,3,5~



92 OFNH2 FOOH F F 10% Pal | adi um car bon (50%
w w H20, 600 ng) was added to an ethanol (30 m)
solution of 5-[[[5- (benzyloxy) 3, 3-
di fl uoropentyl]sulfonyl](2,3,6-trifluorophenyl)nethyl]
-4- net hyl pyridi ne- 2- car boxa %1de (1.11 g, 2.01 nmol),
and the mxture was stirred under hydrogen at nosphere
trafl ugepent ehperlatomyé ] fiar 3 16-thofilsordheergdt) aley byl Wagridine-
. éé}ééQQ%qigff and then the solvent was distilled off
ed pressure. The sane procedure was
repeated 4 tines. Then,-the resulting Tesidue was
di ssol ved i pn et hanol (30 m), followed by addition of
gm car bon (50% w w H20, 800 ngy), and the
- irred under hydrogen atnosphere at room
ture forf 18 hours. The catalyst was filtered
+then the solvent was distilled off. The
@eeg‘tlng resi due was dissolved in dichloronethane,
driced Jover magnesium sul fate, and then concentrat ed.
The re i resi due was subjected to flash silica
gel cofu chr omat ogr aphy usi ng hexane: ethyl acetate =
1:4 as the eluent. The resulting fractions were
concent thtlediing Sglﬁ@itﬂnéfﬂppréd%oﬂbéﬂﬁa WMBWJﬁﬁﬁ 1mok)

ek P2 330 2 W0 £ SIREFAGHS, STEIMBLAOOLIE:
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and then extracted with ethyl acetate. The extracts were washed

with water and saturated saline, dried over magnesium sulfate,
and concentrated. The resulting residue was subjected to flash
silica gel column chromatography using hexane:ethyl acetate =
2:3 as the eluent. The resulting fractions were concentrated.
The resulting solid was recrystallized from isopropanol to give
the title compocund (8.0 mg, 0.0171 mmol, 7%) as a white solid.
'H-NMR (400 MHz, CDCly) 8&: 2.22-2.61 (4H, m), 2.57 (3H, s),
3;21—3.38 (2H, m), 4.62 (2H, dt, J=46.9, 5.6Hz), 5.61 (1lH, s),
5.94 (1H, s), 6.95-7.04 (1H, m), 7.23-7.32 (1H, m), 7.86 (1lH,
s), 8.07 (1H, s), 9.34 (lH, s).

HRMS (m/z): 469.09851 (calculated as CigH;jsFgN,038: 469.10200) .

Reference Example 21: (3,3-Difluorocyclobutyl)methyl

methanesulfonate

I;><>_\ 0

N
0

Under nitrogen atmosphere, ethanol (0.144 ml) and bis(2-




467.10639). Exanple 31: 4-Methyl-5-[[(3,3,5 93
trifluoropentyl)sulfonyl](2,3,6-trifluorophenyl)nethyl

] pyridine- 2-carboxamide 0O FI NH2 FOSFF :
Di et hyl<am no sul fur trifluagrlde (0.0467 m, 0.354

mol ) was added at 0C to “di chl or omet hane (2 m)

sol uti on of 5-
mefHQxy e hli f gy -sBlivdr oxyPerry ke s b f @nydl], (2034 Gnmol) were

j fl h I hyl ] - th ri di ne-2-car boxani de
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intmatoec- @d&ieﬁiatslatak@gecﬁfﬁcjuféausdéé&ﬂu@\h%rgagﬁ‘e&l%nate, and
sulfate, _and concentrated. The resulting residue was
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Thmsiaagthexammﬂéybaacgi@ﬁ&ted %1 8n asi dthe reheNine, Th4 the
resul fractl ons were concentrated. The resulting

CTEOd %r ST VEPRFRI YR PASHERSBDr IBETO PNV t he
chltdrtilde, C@N@O&Hﬂi ®8t6 8guh @7 sanmhd . T ﬁ&s@iﬁMﬁthrganlc

la;ée(}l gfsgﬁjﬂé I\c/DB/'e 4O%h§d%;§is( fﬁ% ?ﬂ\ss%rlz 22e(§'4§|?_:1[a?red, rQnd
_tth:4:@e9f15t162Hz;)s wer6lcddddntspredbSufdef dduspd %@%ﬂﬁe04
) oebtes Lrdn St dibiie (1 ¢ ToRkBE beBEY kPt
llté*s-U@ agmgﬁal\lmasmaegl 102056) 26Refrer erce sSExacp] eradl added
(_,3- qur nmet hanesul fonate F O
ac, 0% 3¢ hders ‘?%‘ifé%a&nﬁégpfﬁ@re% L3CARROPE (Bre1 48 5HE§ing
reéﬂaﬁebi§ﬁ@ the reaction mixture was stirred at -30°C for 1
hour. Subsequently, the temperature of the mixture was raised
to -10°C, and the mixture was stirred for 1 hour. Saturated
aqueous sodium sulfate (3 ml), and then diethylether (30 ml)
were added to the reaction mixture at the same temperature, and
then the mixture was stirred for 30 minutes. Precipitate was
filtered by Celite, and the filtrates were concentrated under
reduced pressure. |
Under nitrogen atmosphere, methanesulfonyl chloride

(1.41 ml, 18.3 mmol), and then triethylamine (5.09 ml, 36.5
mmol) were added at 0°C to a dichloromethane (40 ml) solution of
the resulting residue, and the mixture was stirred at room
temperature for 1 hour. The reaction mixture was washed with
saturated aqueous ammonium chloride, saturated. aqueous sodium
hydrogen carbonate and then with saturated saline.
Subsequently, the mixture was dried over anhydrous sodium
sulfate and filtered, and then the filtrates were concentrated
under reduced pressure. The resulting residue was subjected to
flash silica gel chromatography using hexane:dichloromethane =
2:3 as the eluent. The resulting fractions were

concentrated under reduced pressure to give the title compound



94 et hoxyet hyl )am nosul fur trifluoride (5.61 m,
30.4 mol) were added at 0OC to a dichl oronet hane (60
m ) solution of ethyl 3- oxocycl obutanecarboxyl ate
(1.73 g, .12.17 nmmol). The reaction mixture was
stirred at roomtenperatur Yor 17 hours, poured into
0C- cool ed sat urated agueous sodi um hydrogen car bonat e,
(1 ffd g, t Aehd timeo Imi %P&) eanvas stliordeds abik.oom t enper at ure

1 f e reactjan nixpure was extracfed with
Hd\?{:Rh?iéEgrruMeI? an *ézdgt e'%qo?]giéi ([,Z%T'a)yér’ éﬁ%ﬁﬁés%e\clrm’ m)
2. &d-zh 89at(2matne)d, aaqmeowsrxamuniww chit ord, dg=6aBHz 1 hen
with saturated-saline. The resulting organic |ayer
was dried over anhydrous sodium sulfate, filtered, and
- Exdnipdre 8Bhe fid[t[rdBe3-were concentr at ed under reduced
0; PREessSure, Und%_r) ar.gon, at s pqerg 3 tet( rlag%dlr\/lof ggag
trifiluc26pBemyiine s ] addeethydipyr500n¢ o2 aardbrahydk of ur an
(50 M) solution of the resulting residue, and the
reaction mxture was stirred at -30C for 1 hour.
ubseuentl, the tenperature of the m xture was
; 10C, and the m xture was stirred for 1
. [Satiur at¥eg aqueous sodiumsulfate (3 m), and
aetNyl et her (30-ml) were added to the reaction
i gture at the same tenperature, and then the m xture
irred for 30 mnutes. Precipitate was filtered
ite, and the filtrates were concentrated under
redu pressure. Under nitrogen atnosphere,
presul fonyl chloride (1.41 m, 18.3 mmol), and
thenftrli ethylanine (5.09 nl, 36.5 mmol) were added at
0C t Qae d‘:ﬁ@k&’é@ﬁ%éﬁ%&%n f’g nlg 3“&'1%.58@ coﬁ}ccloélag l}methyl
resulting resi Xt'ur e was stirred at  room
me’ftf@mérlélfgn@t—é o120 mgur0. Gﬂw@méacan@rpqnaﬁtsam waisbonate (83
mg MSRBdmbt N Sal %@@gada@%%%§e chl ori de.
saturated. aqueous sodi um rogen car onate and t hen
dingghyléarnaat el @amlhesosmiq@énﬁfymexmtm Rt 8re was
trﬁflu%qo ueh ﬁmquwsa@hmpy%%&ﬁm % %@go&gﬁfegj@de ds%nqlg,
hen t he f| tratés were concentrate un uce
Q. ?ﬂé@@&ﬁ eSPihinabdy ReAgrenas dernphs subjaect thetmixture was

stirred for 5 hours. Ethyl acetate was added to the reaction

mixture, and the mixture was washed with water. The resulting
organic layer was washed twice with saturated saline; dried over
anhydrous sodium sulfate and filtered. Then the filtrates were
concentrated under reduced pressure. The resulting residue was
subjected to flash silica gel chromatography using hexane:ethyl
acetate = 3:2 as the eluent. The resulting fractions were
concentrated under reduced pressure.

Methanol (3 ml), 31% aqueous hydrogen peroxide (3 ml) and
hexéammonium heptamolybdate tetrahydrate (62 mg, 0.05 mmol) were
added at room temperature to an ethyl acetate (3 ml) solution of
the resulting residue, and the mixture was stirred at room
‘temperature for 17 hours. Ethyl acetate was added to the
reaction mixture, and the mixture was washed with saturated

aqueous sodium hydrogen carbonate, 10% aqueous sodium



flash silica gel chromatography using
hexane: di chl oronmet hane = 2:3 as the eluent. The
resulting fractions were concentrated under reduced
pressure to give the title & npound 95 (1.44 g, 7.19
mol , 590) .as a colorless Oofl. 1H NVR (400 Mz,
CDdl 3) S 2.34- .2.50 (2H, n), 2.51-2.65 (1H, m,
thip3gf2t80 ¢2H, thyn w3tR4s{BH ater SAlQWE(ZEheckeshﬂiing
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sonpcetate was added to the reaction m xture, and the
m xture was washed with water. The resultlng organi c
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as the eluent. The resultlng fractions were
toncentrat ed under reduced pressure. Methanol (3 nl),
mp31§@§uy@eqys hydrogen peroxide (3 m) and hexaanmoni um
hept anol ybdate tetrahydrate (62 ng, 0.05 mmol) were
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solution of the resulting residue, and the m xture
. was stirred at roomtenperature for 17 hours. Ethyl
EXgpristd 'was addsghiare 3-difluoropropyl)thio] (2,3, 6-

trifluorophenyl)methyl]}-4-methylpyridine-2-carboxamide

F 0
F/I NH,
N
F S
Cl
F F

Under nitrogen atmosphere, in a sealed tube, S-potassium
thiocacetate (0.92 g, 8.06 mmol) was added to an acetone (8 ml)
solution of 1,3-dichloro-1,1-difluoropropane (1.0 g, 6.71 mmol),
and the mixture was stirred at 50°C for 20 hours. Water was
added to the reacﬁion solution, followed by extraction with
dichloromethane. The resulting organic layér was dried -over

anhydrous magnesium sulfate, and then concentrated under reduced

pressure.



reaction mixture, and the mixture was washed wth

saturated aqueous sodi um hydrogen carbonate, 10%

aqueous sodium 96 thiosulfate, and then with

saturated saline. The reSLnéang organi c | ayer was

dri ed over anhydrous-sodiumsulfate and filtered.

Then the filtrates were concentrated under reduced

pr es&ifeE, NTRECTES @ATOSHILEST RALARES UB ubjErtred et ¢ 68 P ash
4.8 ) 884 @D[IdmerehﬁOﬂvéq&rﬁ@hxry&&é}gjm%ﬁpgi?tml

acetate = 1:1 as the eluent. The resultin actions
netiprlevEdAeetirggosatede tledudedd preguinle. omh@med in
Refee:r.%lrlllc%I Baf @SS duewas YRshed JWat Refhna fAMibaeq: 50l yent oq

of 2-propanol and hexane, and then filtered to give
of tthe trﬁﬁpéttmw@néuellam the 02Bturelwass@rigsed avhit08C

o2 o O C4BDLJ6F IR 5, St 2o

redeg! prﬂas@m) fo318@e@1by attflitigrni®f Matpr6hRY, S5 tion
w11{h hﬁch@ﬁré%et}én%S ('flﬂ?l-: oﬁ:)gan@cgﬁayep%a(slwashga’w1th)

33 (1H ,
Sa@@feélﬂall@ ?r*‘r?ae szlzme OFNE  ARZPT ¥aA9. BYSEOover
an}(y@o@él ﬁB?ﬁeﬁSumqs%H%§Ee W%heﬁ‘lgoxqgeﬁ'@ated%ﬁgp_ & Biced
oro-3 di fl uoropropyl )t 2,3,
Pr%%%%euor%éﬁﬁpi Ry § S IAURR PR fwﬁue&.tﬁé 0 c%#mamla@a
gef:doﬂumn Nrfomdtogr&bny F( ﬁéiﬂﬂ@?@tﬁylréﬁﬁﬂht@tn@§p9fﬁé3tﬂen
seal ed tube, S-potassium thioacetate 8. 06

e dhd: B nh b dte C8Eh 35 AGRIE SR b Dowder .
Himgr disg bl @t o Lok fuoy %f Q@ﬁnes)(l 205@*—26681 iﬂmlvnét or

he m xture was stirred for 20 hours

2. g - 8@ddéd- ﬂ@rtﬁe5peééﬁtdﬂrs§|@pléhﬂ ftol Isowed- By-6.91 (1H,

m) 8Xt.I08CHl on Wi hy)di ehber onet hang, , Thesg esul, tsng 9 o1 (1g,
S)organlc | ayer mas "dried over

MS (m/z): 425 (M"+H).

Example 34: 5-[[(3-Chloro-3,3-difluoropropyl)sulfonyl] (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide

Hexaammonium heptamolybdate tetrahydrate (50 mg) and 30%
aqueous hydrogen peroxide (5 ml) were added to a solutlon of 5-
[[(3-chloro-3,3- dlrluoropropyl)thlo} (2,3,6-
trifluorophenyl)methyl]-4-methyloyridine-2-carboxamide (119)

(300 mg, 0.706 mmol) in a combined solvent of methanol (5 ml)

and ethyl acetate (5 ml), and the mixture was stirred for 6



anhydr ous magnesi um sul fate, and then concentrated

under reduced pressure. 97 Under nitrogen

at nrosphere, potassium carbonate (649 ng, 4.70 mol)

and 5-[chloro(2,3,6-trifluaygophenyl)nmethyl]-4-

met.hyl pyri di ne-2-carboxani de (1.5 g, 4.70 mmol)

obtained in Reference Exanple 10 were added tQ a
hoyRst-hatRAST( P85 nfYIRDITH it8R TBRCHIRD SdUFt Phg. fHlesradedy

extitliBe Wi Wreynascstdid,ednat thOL tHOIs03 uhOb SvasTh@shed
react.i ?n sol uti on was concentrate under ?guced
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sawuﬁdtedl§iminélﬁETh@Tﬁbsdmt&n@rgf@ﬂﬁld a¢®EIMH§sWWKﬂéedover

saturated saline. The resultin ani.c
e B SRREaT oS Fag Rt e Bt S g uced
prmment FI&JIeGdeHmdeIncj efisdede passgamje;ctﬁhetds eﬁlLHsml B@lica
o €S ect

R SRR e EY ety /sz%eyiteseft %) 52 ¢ cne
tlitlld Icempc)tm:rbum 0( ihg7209g5%4 Ir@@lrmﬁh ) 60992 adiae padveler.

lﬁﬁiﬂR' SR s st oy 2507 25/5”8%9?%37%’ 1y 3“(%%“
-3 586@2E(,1h'h b?Hsﬁ (61 8510, 59% 61&5 (1,, s7.08: ig 7, 05 (1H,
m) ,NéH(Zr%n’g)B}Z g]i—s( prséx(é\lfﬁﬂng%} ’8889 ng, sg I_!?
) 5- [[Fsofhlgro 3, 3 de:uoropropyl)su!fpﬂy[]_gg 3,6%
IR, 8 gpoe‘%‘lé)lwgé }é §?aa ﬁ%gﬁ%@m gﬁ?élsybgg% gz,
131t nakgdr a3 &l ( 32 4my) 1208, 30%2,aquaduslinadr agen.
er0XIﬁ?,(5 m) were added to a solution of 5-

k%§7} ot'o- 3, 3-di fl uoropropyl )thio] (2, 3,6
Mst(mﬁjuonsphamyhﬁnethyl] 4- et hyl pyri di ne- 2- car boxam de

rof s 308 o O 19601, 11 8, Sprhined 30L Ve s
Elemental analysis: C;7H;4ClFsN,03S: Theoretical value: C 44.70;
H 3.0%; C1 7.76; F 20.79; N 6.13; S 7.02. Observed value: C
45.01; H 3.15; C1 7.79; F 20.59; N 6.21; S 6.79.

Example 35: 5-[[(3-Chloro-3,3-difluoropropyl)sulfonyl] (2,3, 6-

triflucrophenyl)methyl]-N-(hydroxymethyl)-4-methylpyridine-2-

carboxamide
F 7 | N/A\OH
N H
F 0ss
0
Cl
F F

37% Agqueous formaldehyde (80 pl) and 1N agueous sodium
hydroxide (30 pl, 0.030 mmol) were added to an ethylene glycol
dimethylether (5 ml) solution of 5-[[(3-chloro-3,3-
difluoropropyl)sulfonyl] (2,3, 6-trifluorophenyl)methyl]-4-




and ethyl acetate (5 m), and the m xture was stirred
for 698 hours. Water was added to the reaction,
solution, followed by extraction with ethyl acet at e,
and then the solution was washed sequentially with
saturated aqueous sodiumthiosul fate and saturated
saline, The resulting organic |ayer was dried over

metRY KD BT id eTRgRasPoRITsider AL80 Bad § PP EoAtbntanst ddhe

mixtnderwd £diGededps £SSibne teEEB@ré@tSt@ tdd3gar ﬁ§uﬁduew\§@§r was
bjected to flash sjlica col uim chr omat ogr ap X
add ﬁ& A

S e BR300 oL R T EFETRTIIU
eth@i7@cé@teﬂ 294 ﬂﬁ@ﬂi,tlﬁﬂ%rgaﬁl@ dre ReWHESneq WHHNWR

CDC13). 6: 2.39 78-2.96 (2H, m,
sat%;i%?%fgéiﬁﬁfH % qg;ggtfé QﬁQQ%F lgygg Y%PHdréfd over
anh§d98u .y n(ebhiium Hﬁll‘a?teZZ-aﬁdBéhéﬂ- H:orlﬂentfagéld (@ﬂderb&oduf‘ed

8.09.(1H 9.31
pre et o1ah. 488y R S7o  Thh 2 S o o £35S 95¥Es
gell@dBumrﬂ.ﬁﬂromhﬁéc_anﬁI%Oahekiﬁa/eﬂﬂ_ﬁ}ﬁ ac:Ebéla3;e\/B;‘&ﬁg;7J_vd@gi7:8e
tie }%af&%fm’t oo b i bR 19 G412 H SREAr

*H-8MBl 406 MEGL 7EDA T FHN2 2036: irmeosr et I2ga§32/6daj$2H¢ , 3.17
44 70; 3 09; 7. 76; F 20 79;
(icpker e W ge? 3. 8- 5128y B) 151 - B-°7070(2% 2058, o

(1HG. 81; & ®-7905Example ,35..25-7.54 (1H, Im])'(% 037 (61H, s),
l qro ropyl) sulfony - _
5 8$rl ug?op ényl%%e#ﬁ&ﬁ% hL(hydroxynethyI) 4- et hyl pyr i
IR dARR> Zm car Bogam vey W Neb2, H 57,0196, 1BF 3_33%3 1336,
qu f; d 0 us sodi um

129 d?%gfdquga ??Q% gS%% E%9§ d%e ad3§39to an et hyl ene
mp: ghy@£ﬂ52°d|nethylether (5 m) solution of
MS - QmLL(S §§y 9% +H)
Elemental analysis: Ci;gH;4ClF5N,0,S: Theoretical value: C 44 .,471;
H 3.31; C1 7.28; F 19.51; N 5.75; S 6.59. Observed value: C
44.08; H 3.28; Cl 7.38; F 19.48; N 5.53; S 6.59.

Example 36: 5-[[(3,3-Difluoroprop-2-en-1-yl)thio] (2,3, 6-

trifluorophenyl)methyl]-4-methylpyridine-2-carboxamide
F 0
. ' ~ I NH,
N
F oS
k(F
F

1,8-Diazabicyclo[5.4.0]-7-undecene (317 pl, 2.12 mmol) was
added to a toluene (3 ml) solution of 5-[[(3-chloro-3, 3-
difluoropropyl)thiol (2,3, é-trifluorophenyl)methyl]-4-
methylpyridine-2-carboxamide (100 mg, 0.235 mmol) obtained in

Example 33, and the mixture was stirred with heating under



di f 1 uoropropyl)sul fonyl](2,3,6-trifluorophenyl)nethyl]
-4 99 nethyl pyridi ne-2-carboxam de (150 ny, 0.328
nmol ), and the mxture was stirred at room
temperature for 1 hour. Vatgp was added to the
reaction solution, followed by extraction with ethyl
ce % and then_the O%%G?IC Iagerrmas washed w th
é&ﬂﬁj Sfed RUHHi%ve theReSt % g T BPH AP A BF e walr 3 days.
Satdfﬂa&@doa@e%@wmﬁbﬁu&a n&gl(I}ﬁSﬂdénhﬁﬁ|xﬁﬁie$h wahd &Jlil@éki to the
concentrat ed under _reduce essure er ti
e UG SHE BUb{ BLT BT o 19 SEFF Pod' o B8 U cEte.
and: mmtagrml(chexgae/ wihwasheat \l’diﬂ) da@;x@lavedmﬁme .
conpoun 0. 246 , 159 S a ite
T GUR LT E PR L 00V RS 3P 8% S CFALS dadies tun
suIEéﬁi—ZaﬁG {24, dﬁhpeﬁtigtediﬁﬂdet rd&dlcetHbres3uzd: 3.740

retfiyin TR FagustaiEoe B 7oty B i

chinmaipg“gpﬁﬂ.(hﬁﬂagﬁ/etﬁwxﬁﬂﬁétaﬂm 38657ivk6The 1602¢ compound

4R 1135 s, o08han P e N sy as7

1H{MR +HHp o Bvesne il ; anal y51381 (GEIHLECIF;IN2®4 88 (2H, m), 4.35

he retlc Iu 3.31; 7.28; 19. 51
l{I s 5‘% Lo ¢ %bsgrgéa "y Eea 2& 43(3 08" 26% éEES PP
6. §2—3889F(19 48);, N.5653.15 6GLHBIm)Exanpd e(136: br s), 7.98 (1H,
5 J[ % D'fluoroprop 2-en-1-yl)thio] (2,3, 6-
"t ri19°udr8phEhyl ) meth 1 - 4- met hyl pyri di ne- 2- car boxani de
MS F(iY z) F 3BBHRM HH)S F F
1, 8-Di azabi cycl o[ 5. 4. 0] - 7-undecene (317 |, 2.12 mnol)
was added to a toluene (3 m) solution of
Ex@m@{q:§ﬂchliﬁki43 3 Dlrluoroprop 2-en-1-yl)sulfonyl] (2,3, 6~
ot oPheyl gt ! 14

obtai ned in Exanple 33, and the nixture was stirred
ﬁﬁth heating under

~ [ NHz
N
F 0s
05
o F

Under ice-cold conditions, 30% agueous hydrogen peroxide
(379 pl) was added to a formic acid (4 ml) solution of 5-[[(3,3-
difluoroprop-2-en-1-yl)thiol (2,3, 6-trifluorophenyl)methyl]-4-
methylpyridine-2-carboxamide (130 mg, 0.335 mmol) aﬁd the
mixture was stirred at room temperature for 2 hours. Water was
added to the reaction solution, followed by extraction with
ethyl acetate. The organic layer was washed‘sequentially with
water and saturated saline. The resulting organic layer was
dried over anhydrous magnesium sulfate, and then concentrated
under reduced pressure. The resulting residue was subjected to

flash silica gel column chromatography (hexane/ethyl acetate) to



100 reflux for 7 hours, then stirred at room
tenperature for 3 days.- Saturated aqueous ammoni um
chloride and water were added to the reaction
solution, followed by extragiion with ethyl acetate,
and then the organic | ayer was washed wth saturated
_saline. The resultln organic_layer was dried over
9L PSr Bbgl?rﬁg%ﬁ‘%iui}ﬂw W e - AR T déiceAfratEd te
powHider reduced pressure. The resulting residue was
subjected to flash silica gel col umm chronatography
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IRE%TRﬁ) cm” ééglizl(_m 3H§4Ex3a7 (,el§$58)i637 16%2 1%3 I\45494,
1451 [ [13323- D41 uanapr, opi 23 en-ab7yl ysukfonyl ] (2, 3, 6-
trifluorophenyl)nethyl]-4-nethyl pyridi ne-2-carboxam de
mPF3U”F1Mﬂ%P FOSF F Under ice-cold conditions, 30%
a us df@gen peroxide (379 |) was added to a
" gﬁﬁ?c égyd((4 m) solution of 5-[[(3, 3-
El%merrrftfér 8PP EPE 5 erfa 1 Byt F1 iS¢ 278 6L ¢ i FaludropReny | 98 E
3. byl ]P‘EQ BBt hyl pygd;disne- ¢2: caphexaud da1:E30cngs . 45,3353 .01 ;
and the mxture was stirred at roomtenperature
F ?%r3 RoGrsl’ Vat’er®'was added to the reaction
solution, followed by extraction with ethyl acetate.
The organic | ayer was washed sequentially with water
and saturated saline. The resulting organic |ayer was
dri ed over anhydrous nagnesiun1sulfate and then

con trated
ExpIR Jrcu [}’eB !
tr At osmtoeghab hye e adne/( epdmyéxﬁeemﬂe}dmeﬂmpvndme -2-

carboxamide
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37% Agqueous formaldehyde (116 pl) and 1N agueous sodium
hydroxide (95 pi, 0.085 mmol) were added to an ethylene glycol
dimethylether (4 ml) solution of 5-[[(3,3-difluorcprop-2-en-1-
yl)sulfonyl] (2,3, 6-trifluorophenyl)methyl]-4-methylpyridine-2-
carboxamide (200 mg, 0.476 mmol). The same amount was added
after 1.5 hours and after 3 hours at room temperature, and the
mixture was stirred for a further 1 hour. Water was added to
the reaction solution, followed by extraction with ethyl

acetate, and the organic layer was washed with saturated saline.



give the title conmpound (105 ng, 0.250 mol, 74% as a
“white powder. 1H NWR (400 MHz, CDC13) 6: 2.38 (3H
s), 3.75 (1H, dt, J=8.1, 1.5Hz), 4.51 (1H, dt,
J=22.7, 8.1Hz), 5.59 (1H, bg>s), 5.98 (1H, s),
6. 96- 7. 02(1H n), 723731(1H n) 786(1H br s),
8.08 _(1H, s) élH S) %
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3-Tordl deéhyde® (18 - |)4V\5ﬁrd gqueguézq'sgu. ur%% r(y 0952&;%0
2I€95n " :>|09@£r9]51mmcg) wepe-aded 1o an, et hyd-ene2gl ygolm) ,
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de (200 mmol ) . The sane
_12$gbﬂﬁ¥) géggdégﬁgafﬁég g@%duéézgnd after 3 hours at
Nsrumﬁ;teMﬁeravu+@ and the m xture was stirred for a
u u adde react i
TOSGH TSN, “POT Bubd B COREF antt o Wt ho el hes S
and the organlc | ayer was washed with saturated
saline. 102 The resulting organic |ayer was dried

over anhydrous magnesium sulfate, and then
Exemntenﬂ%atédMeﬂhM%~5réd&céCETﬁnﬁﬁiupéoph¢ﬁyl 3,3,3-

trifluoropropyl)thiolmethyl]pyridine-2-carbaldehyde

F 0
F A H
N
F S\l\
CF

Under argon atmosphere, n-butyl lithium (1.59 M hexane
solution, 3.7 ml, 5.94 mmol) was added at -70°C to a toluene (50
ml) solution of 2-bromo-4-methyl-5-1(2,3,6-
trifluorophenyl)[(3,3,3-trifluoropropyl)thio]methyl]pyridine
(2.40 g, 5.40 mmol; obtained in Example 1. The reaction mixture
was stirred at -40°C for 10 minutes, and then cooled again to -
75°C, followed by addition of N,N-dimethylformamide (.46 ml,
5.94 mmol). After dropwise addition was completed, the
temperature of the reaction mixture was raised to room
temperature, and water was added to the mixture at the same

temperature. The reaction mixture was extracted with ethyl



resulting residue was subjected to flash silica gel
columm chromat ography (hexane/ ethyl acetate) to give
the title compound (81 ng, 0.180 mmol, 38% as a
white powder. 'H NVR (400 M4z, CDC13) S: 2.38 (3H, s),
3.03 (1H, t, J=7.7Hz), 3.74 (2H, d, J=B.lHz), 4.50
(1H, dt, J=22.8, 8.1Hz), 4.99-5.03  (2H

,, 5.98 (1H,
acegypteg, @Rﬁ'FhGZOEg?PlQﬁlaV? o%ay @5§qgﬂ4w1ﬁ¥ Qz%gqﬁgegléﬁtine.

Thesérﬁgnﬁ@ Kéyém bﬁssarlé% %3e£1§hh§arodsRmé@ﬂE§lﬁﬁnshlfate,
1745, 1658, 1600, 1517, 1496, 1394, 1326 4511245’
and15pet qABFRFESSY WY TEEATCI1RITISWE () FoABY
restbhhe FEF-&BeMbeddbd . 0824 é@ahﬁml@dkﬂihESmatography

C18H 6F5N204S 451. 0751). gx nE d (1.27 3. 93
(hexaRey RYPY5-JE>25%6- Wugﬁ §or8phEhytS [C(°§“°§u% 9
mmolll, i Bbupr &praopalipt hevldvetdiyl.] pyri di ne- 2- car bal dehvde F

.. OFI H N F S~ CF3 Under argonat phere, .n-buty
*H-NMRNi( RO (259 CRChek dhie 2- <6l ifFon®) 73, 2'“331,9 3 9l AmB ?
2.a4as  addesh aty)-, 76Csb 0 ﬁt@I yerest56. 9111()1H$oinutmmoef7 18
2- br onp- 4- meth I- E
(1Fyr F“f)lfuarz)’bh@ﬁﬂ/l ¥l ¢ 3: 3223 (tllHI f Bdor opr opyl ) t hi o] met hyl | py
Ms lindizne 362. 40 4gry .5. 40 nmmol ) obtained in Exanple 1. The
reaction m xture vvas stirred at -40C for 10 m nutes,
and then cooled again to - 75C, followed by addition
of N, N-di nethylformam de (0.46 m, 5.94 mmol). After
dropwi se addition was conpleted, the tenperature of
the reaction mxture was raised to room tenperature,
and water was added to the mxture at the sanme
Exaté%errper%tur_; The rea é%n _
trWJtdbmtmbaneﬁqu@jmymemctﬁme] mrganine - agarooxyd idr d @di
over anhydrous magnesium sulfate, and then
concentrat ed under reduced pressure. The resulting
F 0
F
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N
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3
30% Aqueous hydrogen peroxide (3.6 ml) was added to a
formic acid (10 ml) solution of 4-methyl-5-[(2,3,6-

trifluoroohenyl) [ (3,3,3-trifluoropropyl)thiolmethyljpyridine-2-

carbaldehyde (1.25 g, 3.18 mmol), and the mixture was stirred at

0°C for l'hour, and then at room temperature for 3 hcurs. Water

was added to the reaction mixture, followed by extraction with
ethyl acetate, and the mixture was washed with water, and then
with saturated saline. The resulting organic layer was dried

over anhydrous magnesium sulfate, and then concentrated under

reduced pressure. The resulting residue was recrystallized from

ethanol to give the title compound (1.20 g, 2.72 mmol, 86%) as

white solid.
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resi due was subjected to flash silica ge
chromat ography (hexane/ethyl acetate) to give the
title conmpound (1.27 g, 3.23 nmmol, 60% as a pale
yellow oil -. iH—NNR (400 Nt@4 CDC13) 6: 2.35 (3H, s),
2.31-2.50 (2H, : 2 68- 2. 80 (2H n), 5.59 (1H, s),

.. 6.85-6.91 (1H, ng 10 7 18 7.74 (1H s%

H-QMRD (44§, MPSZ) CRBL{ &) 2 4§9431(MS +H)2 Exafpf @ @

3.1t49 !\{FF'@V'Z}@, [n(2|)§ §|4]Ef1ffz Léqf?ﬁhlﬁ?y’v)c_[és(ﬁ,,gm 7b.29 I7_.37
rifluoropropyl)sulfo ne pyri di ne- 2- car boxylic

(lhycid - B- bf jéglsﬁ C%:é%SJ gAqueous hydr ogen

IR D@IP%I g8 (3. 16 oM, ) 18\@@ apmq t1<214a fapayi @ 38ei, d1$316 mkpo,
sol ution of 4-ne {

1245 ﬂ@é@rob%%%yﬂ%ﬁés éo% tr¥QQ1uoropropyl)th|o]nethyl]py
mp {1 Re~2- carbal dehyde (1.25 g, 3.18 nmol), and the
“mxture was stirred at OC for 1 hour, and then at
MS r oo tedper 8 Ut -for 3 hours. Water was added to the
reaction m xture, followed by extraction wth ethyl
acetate, and the n1xture maﬁzmashed W th V\/ater1 an% 3 3-

Examiche 4t

tri€$ﬁﬂfdﬁ%§ogi §ﬁifdﬂ§eﬂm@ﬂﬂyiﬂdﬂﬁidﬂﬁ@nES¢AHBox&@hﬁate
and then concentrat ed under reduced pressure. The

resulting residue was recrystallized from ethanol to
gi ve the tiple conpound (1.20 g, 2.72 nmmol, 86% as a
it .oI|d| 104 "H NVR (400 MHz, CDCl13) S: 2.43 (3H,
) (2H nm, 3.19-3.36 (2H, nm, 5.94 (1H,
7»Q1ﬁﬁ o7 (1H, m 7.29-7. 37 (1H, m, 8.11 (1H,
S| 9.38 (1H, s) IR (ATR) cm' : 1697, 1600, 1494,
IM@ES 11409, 1382, 1336, 1299, 1272, 1249, 1214,
114%, 091 1041. nt: 85-87C. Ms (mz) 442 (ML+H)
Exanpl
N, N, 4- Trlﬁethyl (2,3,6-trifluorophenyl)[ (3,3, 3-
N-Methylmorpholine (120 pl, 1.09 mmol), 1-

hydroxybenzotriazole (1% mg, 0.544 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (104 mg, 0.544
mmol) and dimethylethylamine hydrochloride (44 mg, 0.544 mmol)
were added to a dichloromethane (5 ml) solution of 4-methyl-5-
[(2,3,6-triflucrovhenyl) [(3,3,3-
trifluoropropyl)sulfonyllmethyl]oyridine-2-carboxylic acid (200
mg, 0.453 mmol), and the mixture was stirred at room temperature
for 17 hours. Water was added to the reaction solution,
followed by extraction with dichloromethane. The resulting
organic layer was dried over anhydrous magnesium sulfate, and
then concentrated under reduced pressure. Tne resulting residue
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate) to give the title compound (114 mg, 0.243
mmol, 54%) as a white powder.
1H-NMR (400 MHz, CDCl;) &: 2.36 (3H, s), 2.58-2.78 (2H, m), 3.14
(34, s), 3.15 (3H, s), 3.18-3.38 (2H, m), 5.94 (1lH, s), ©6.97-
7.04 (1H, m), 7.25-7.33 (1H, m), 7.57 (1H, s), 9.26 (1lH, s).




trifluorcpropyl)sul fonyl]nethyl]pvridine-2-carboxam de
OFN ~1 ~NI FOSCF3 N Mthylnorpholine (120
[, 1.09 mol ), 1- hydroxybenzotriazole (19 ng, 0.544
mol ), 1-ethyl-3-(3- dinethylam nopropyl)carbodiim de
hydrochl oride (104 ng, 0.544 nmmol) and
dlnethylethylan1ne hgdrochlorlde (44 E
IR W&T8) afliled t'$24 diehf orlorpét héﬁ%B(S—‘H“) séloétljoﬁ’%f 1297
12dr,mebhyl -B5d,(22336- 1144 uasopheoys ) [{dR33, 3-
trlfluoropropyl)sulfonyl]nethyl]pyrld|ne 2-carboxylic
mpaditd-e206W .- ny, 0.453 mmol), and the m xture was
ed yztemperature for 17 hours. Water was
MS %%Ld téééhgpgggctlon solution, followed b
Elenantadt hon ¥ i @1eﬂitﬁ«ﬂn9aﬁan@heOQ?R%qaésUPXP%g C 48.72; H
3. @{g%an kayes vasg,dsi gdsOveppanhyds aus wBRgbesd WY; 1 3.75;
ul fate, "and then concentrated under reduced
F %4é%%uﬁe5 The § &@Pti ng residue was subjected to
flash silica gel colum chromatography (hexane/ et hyl
acetate) to give the title conpound (114 ny, O0.243
mol , 54% as a white powder. 'H NWR (400 WMHz, CDC13)
S: 2.36 (3H, s), 2.58-2.78 (2H, n) 3.14 (3H, s),
3.15 (3H S) 2 94 H, _ s), 6.97-
Exgmple (“PH Yy lH °=5). 9.26
tr{ iHi0%)pheA0BD) [l§§1Aﬂ$§ cml 1629 1598, 1550, 1498,

1446, 1405, i334 15%7 §§4 1%74 125%5 121§i 1145,
tr ’r : o , v Y, r M+H)
El enental anal ysi s: C,9H1eF6NQCBS: Theoretlcal val ue:
C 48.72; H 3.87; F 24.38; N 5.98; S 6.85. (bserved

: 63; H3.75; F 24.38; N5.77; S 6.93.
pﬁxyethyl) 4- et hyl - 5- [(2 3, 6-

N-Methylmorpholine (60 pl, 0.544 mmol), 1-
hydroxybenzotriazole (19 mg, 0.544 mmol), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (104 mg, 0.544
mmol) and ethanolamine (33 pl, 0.544 mmol) were added to a
dichloromethane (5 ml) solution of 4-methyl-5-[(2,3,6-
trifluorcphenyl) [ (3,3,3-
trifiuoropropyl)sulfonyllmethyl]lpyridine-2-carboxylic acid (200
mg, 0.453 mmol) obtained in Example 40, and the mixture was
stirred at room temperature for 17 hours. Water was added to
the reaction solution, followed by extraction with .
dichloromethane. The resul<ing organic layer was dried over
anhydrous magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was subjected to flash silica
gel column chromatography (hexane/ethyl acetate) to give the

title compound (81 mg, 0.167 mmol, 37%) as a white powder.




trifluorophenyl)[ (3,3,
trifluoropropyl)sul fon I ] met hyl ] pyri di ne- 2- car boxam de
WN, --,, , OH11 H F S CF3 N- Met hyl nor phol i ne (60 I,
0.544 nanol), 1- hydroxybenzetriazole (19 ng, 0.544
mol ), 1-ethyl-3-(3- dinethyl'am nopropyl)carbodii m de
hydr ochl ori de. (104 ngy, 0.544 mol) and et hanol am ne
'HAB®R . (14000MB44 ¢htdh) Ser 3@ddéd.t 8) a 2 dilcHlL8r obetdreindHz) ,
ution .of .4- hyl.- 5-[\( 2,3 6-
2'§9r5'i%]'1l7??o§g}6herﬁ§/1 )?(13} é”%% Y32 (2336823 68 (28, m), 3.84-
3.87i f(Aruomdpr bpy4 ) Sl f ehy| § nEEHALpy R Hei me- 2--EarBoxy| (8,
y ac ) obt a ned anpl e 40, and
théédon%(%?%r’eggwasé) %?ﬁrlwgg) sqroomri?en%grggt(u:rg for 17
IRhOARR). cméf er3efs dddéd 1637+ HEOeadbpbn BW0ut LoA2, 1386,
1368! | Bysext{ant i an M tiy s4i chlpar ongihane. The
resulting organic l'ayer was dried over anhydrous
mpaghesiarnicsul f at e, and then concentrated under reduced
pre Sur T sultl ng resi due was subjected to flash
MSq zlSan %ggé‘:)l tzﬁoI unn chr omat ogr aphy (hexane/ et hyl
-Elamem*aatle)ama@ygwe ®:héh  Fi K1 @& corfpeandt{ &l mglue: 16747.11; H
7%, .a | te powder - .(40 . b
3 gggls 20578 %%11 £Pe 51Ob(sjle%§v?l%i=\%§4(r§) 97%? .
3. 2359F223791(2M Dn§9 3 76835 (2H, m, 3.64-3.68 (2H,
m, 3.84- 3.87 (2H, m, 5.94 (1H, s), 6.98-7.04 (1H,
m, 7.26-7.34 (1H m, 8.08 (li:, s) , 8.42 ng br
Regprenge Example 33: |(R-PAIM)-Toftlorgppeidipaaayll 6373, 5=
£ r 16920 r 339y 112000 a4 2, 1386, 1305, 1282, 1255, 1209
I14T, 1132, 1103, 1079. np: 146-147C. Ms (nmlz) : 485
(M H) Elenental analysis : C, 9 H 6 F6 N2 04 S :
eoretical value: C47.11; H 3.75; F 23.53; N 5.78;
6. 1@2(}1 (bserved value : C 47.05; H 3.63; F 23.51; N

264

Under argon atmosphere, n-butyl lithium (1.58 M hexane
solution, 23 ml, 3¢.4 mmol) was added at -75°C to a
tetrahydrofuran (50 ml) solution of diisopropylamine (5.5 ml,
39.0 mmol), and the mixture was stirred for 1 hour. A
tetrahydrofuran (25 ml) solution of 2-bromo-5-chloropyridine
(5.0 g, 26.0 mmol) was added dropwise to the reaction solution,
and'fhe mixture was stirred for 1 hoﬁr. 2,3,06-
Trifluorobenzaldehyde (3.34 ml, 28.6 mmol) was added dropwise to
the reaction solution, and the mixture was stirred for 2.5 hours
whilst raising the temperature to room temperature. Water was
added to the reaction solution, followed by concentration under
reduced pressure, and then extraction was carried out with ethyl
acetate. The resulting organic layer was washed with saturated
saline, dried over magnesium sulfate, and then concentrated
under reduced pressure. The resulting residue was subjected to

flash silica gel column chromatography (hexane/ethyl acetate),



Ref erence Exanple 22:
(2-Brono-5-chloropyridir_-4-yl)(2, 3, 6-
trifluorophenyl)methanol F OC1 F ri-~ Br F OH Under
argon at nosphere, n-butyl ; pthi'um (1.58 M hexane
solution, 23 m, 36.4 mmol) was added at -75C to a
tetrahydrofuran (50 m) solution of diisopropylam ne
and hgnnivashed vi Bl Fhl QFRRGHE sy REXAE Wids 9dver bt Fidre
r%;o'&%f 5A08 t%et rahy dpeb 1y ads (25 smh ) wisol ditoae of

br ono- oropyrldlne (5.0 g, 26.0 nmol) was added
' H-MBpViSe. Miﬂihﬁxﬂeacﬁadhleol&bvoﬁrkﬁﬁh@ﬂﬁhe i & ufldi, o

Y]k E05 il s hdtod ‘o obia a6 to Phe T )

8.2®adtH,on)sol ution, and the mxture was stirred for 2.5
h bl |sing the tenperature to room

MS g%%zraﬁﬁre%& er was added to the reaction
solutlon foll owed by concentration under reduced
pressure, and then extraction was carried out with
ethyl acetate. The resulting organlc | ayer was washed

Re i 147 e BRAP &Y 2%al 2RI O @RQEe ~ Hulgidraddsit tat e,
fgngJyﬂgeg9@gequgq%§ lgnggr reduced pressure. . The
resul ting resi due was subjected to flash silica ge
col umm chr omat ogr aphy (hexane/ et hyl acetate), 107 and

hen washed with di chl or onet hane/ hexane to give the

itle ciconpound (5.08 g, 14.4 nmol, 55% as a white
e S NVR (400 MHz, CDC13) 6: 2.71 (1H, d,

LA 6.28 (1H, d, J=5.2Hz), 6.82-6.88 (1H,|ﬁ,
(BH, m, 8.06 (1H, s), 8.25 (1H, s). M

Gniz@H 352 (MrH) . Reference Exanple 23:
2- Br onp-5-chl or o- 4- cm

trif PHerBpHeTAY et %ﬂ ﬁglo%yTZQﬁlorlde (20.6 ml, 284

mmol) was added to a soluelon of (2-bromo-5-chloropyridin-4-
vl) (2,3, 6-trifiluorophenyl)methanol (5.0 g, 14.2 mmol) in

dichloromethane (60 ml) and N,N-dimethylformamide (1 ml), and

- the mixture was stirred with heating under reflux for 19 hours.

The reaction solution was concentrated under reduced pressure,
followed by addition of ethyl acetate, and then washed
sequentially with saturated aqueous hydroger carbonate and

saturated saline. The resulting organic layer was dried over

magnesium sulfate, and then concentrated under reduced pressure.

The resulting residue was subjected to flash silica gel column

chromatography (hexane/ethyl acetate) to give the title compound

(4.56 g, 12.3 mmol, 87%) as a pale yellow oil.

lE-NMR (400 MHz, CDCls) &: 6.51 (1H, s), 6.84-6.90 (1lE, m),
7.15-7.23 (1H, m), 8.18 (1H, s), 8.2%2 (1lH, s).

MS (m/z): 370 (M +H).

Example 43: 2-Bromc-5-chloro-4-[(2,3,6-trifluorophenyl) [(3,3,3-

trifluoropropyl)thiolmethyl]lpyridine




ri---~T Br F OH Under nitrogen atnosphere, thionyl
chloride (20.6 m, 284 irnol) was added to a sol ution
of (2-brono-5-chl oropyri di n-4-
yl)(2,3,6-trifluorophenyl)ggthanol (5.0 g, 14.2 mmol)
in dichloronmethane (60 n1?8and N, N- di met hyl f or mam de
(1 M), and the mxture was stirred with heating
Ender eflux for 19 hours. The reaction solution was
at ed under reduced pressure, followed. by
di tijon of ethyl acetate, and then washed
=L 2 with saturated aqueous hydrogen carbonate
saturated saline. The resulting organic |ayer was
over magnesium sul fate, and then concentrated
under {reduced pressure. The resulting residue was

subj ect@] to flash silica gel colum chromatography

(hexane/ et hyl acetate) to give the title conpound

(4. 58nder T2 r3omem| a ti@ERhess asﬁ%ﬂ@SféPF“oWb‘Piice~fFl-eNW8 g
15(§Qﬁmﬂﬁt 2SR o Bnddcéddhe S50 ﬁl$4s@ﬁéxld&161 ma,

7. 15-7.23 (IH m, 8.18 (1H, s . 8.29 (1H, s). M
tr(ﬁiqgro 33¥gd@mmqmane Ekaﬁpm .8 mmol), and the mixture was
STYXI ?nQ:§OQ?| 14 k%grg 67 L'Eéé@ﬁ&ﬁpggih{£$§\ém tooled

%r 1 dor opropyl) thi o nethy pyridine 108 F 1 F
tcSn@ﬁBtdeaeatnr¢rdgédoapnogbhﬁkéulsnpéﬁa%%i%ﬁﬁo‘(20 ml),

was d ro—4—
poé%e %%g0§%§§501utlon§g?y?&a]1 2880200 S -cnloro-
[cmofcb mrbBSzr@ﬁbmWV(llmguwll%lglﬁﬁow 5&ndlthe
ture |rre [ hau lon
mmgg Ut?on mas coole qﬂ?ﬁ F%%;$?eﬁ%%r§$u%g(:ggﬁlgaggLﬁi e
readdi ¢ csploftinet hanotorn(@@tmbyed pulegssieduredrmsatise, and

e e R DCRRASRIR SREEL A ey

ack?ate, and the organic layer was washed with saturated saline.

The resulting organic layer was dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure. The
resulting residue was subjected to silica gel column
chromatography using hexane:ethyl acetate = 30:1 as the eluent.
The result ing fractions were concentrated under reduced pressure
to give the title compound (1.56 g, 3.38 mmol, 28%) as a pale
-yellow oil.

IE-NMR (400 MHz, CDCly) 8: 2.35-2.50 (2H, m), 2.68-2.80 (2H, m),
5.61 (1H, s), 6.84-6.90 (1H, m), 7.10-7.18 (1H, m), 8.08 (1H,
s), 8.32 (1H, s).

MS (m/z): 464 (M +H).

Example 44: 5-Chloro-4-[(2,3,6-trifluorophenyl)[(3,3,3-

trifluoropropyl) thiolmethyl]pyridine-2-carboxamide




mol ), and then the m xture was stirred at 50C for 2
hours. The reaction solution was concentrated under
reduced pressure, and then water was added. The
mxture was extracted with gthyl acetate, and the
organic layer was washed with saturated saline. The
resul ting organic layer was dried over anhydrous
Fmagnesi um sul fate, and then concentrated under
ressure. The resulting residue was subjected
3 gel colum chromat ography using

' cetate = 30:1 as the eluent. The

esg ‘ractlons wer e concentrated under reduced
pressure to give the title compound (1.56 g, 3.38
mol ,{ 28% as a pale vellowoil. "H NWR (400 MHz,
CDC13) CB; 2.35-2.50 (2H, m, 2.68-2.80 (2H m, 5.61

(1H, s), 6.84-6.90 (1H, m), 7.10-7.18 (1H,_ m, 8.08
(1HUnds): 28932 a(tmqsobyrewsm(qwtz} 11 gy Mha} g

utl f51 CII)ﬂ mﬁ 6.25§ n@notlr' tv QOEQ&%@% )—[7(533 303a toluene
Uoropropyl)thlo nethy ] pyridi ne- 2-car boxam de 109
(IZ:mllr)]IsEllF‘JSnO ofczsbrcumvarlgm 4t hosphére, n-butyl
ium
T B R L B R R DT R e
(6@ bont - 52 ciradrc- AnF(gpqgmaxture was st 1rred for 1 hour.

Sux%s.reI leﬂgﬁ.?p ls)v[ngmswss tzre| 1'&%%!1@@3/&9%%%{@11%@ loR¥,

mol d the mi xture was
an@tuhremedheomlatmwas sgﬁe@*@qbémrlgl howe v8yidFEnt el 9 the

te&%ﬂhﬁ%?g %&t£b&@L%ﬁBegégﬁhde gﬁshyaﬁﬁdﬂbﬁeﬁ i&ﬁi (1.5 ml)

ture was stirred for 1 hour whilst raisin
wa$emﬁ@@aﬁeréhToﬂﬁﬁbﬁpﬁeﬁﬁﬁﬂéﬁﬁh IoiﬁPﬁVaﬁﬁbﬁPgFr%t%ﬁﬁ%?p

unéér S dukbeavBsedded taddie wagaghiion soltuki osactiald owed
by concentration under reduced press Wt er

so higfelerd t SOLRBVE @At ISFHTASHIM "B F&FF@%%“W“Q e
or§xiiactdan Wkt hadichboeondimaneusThegnesium sulfate, and

then concentrated under reduced pressure.
Under nitrogen atmosphere, triethylamine (360 pl, 2.58
mmol) and isobutyl chloroformate (251 pl, 1.94 mmol) were added

at -10°C to a solution of the resulting residue iﬁ
tetrahydrofuran (8 ml), and ~he mixture was stirred for 30
minutes; 7N ammonia methanol solution (5 ml) was added to the
reaction solution, and the mixture was stirred at room
temperature for 30 minutes. The reaction solution was
concentrated under reduced pressure, followed by addition of
water, and then extraction with ethyl acetate was carried out.
The organic layer was washed sequentially with water and
saturated saline, dried over anhydrous magnesium sulfate, and
then concentrated under reduced pressure. The resulting residue
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate) to give the title compound (240 mg, 0.560
mmol, 43%) as & white powder.

1H-NMR (400 MHz, CDCls) &: 2.34-2.49 (2H, m), 2.67-2.80 (2H, m),




organi c |l ayer was dried over anhydrous magnesi um
sul fate, and then concentrated under reduced
pressure. Under nitrogen atnosphere, triethylam ne
(360 I, 2.58 nmol) and isg?gtyl chioroformate (251 I,
1.94 mol ) were added at Cto a solution of the
resulting residue in tetrahydrofuran (8 M), and the
5. 6f Xibr ebive® /stii-EPedlfors)306-gilnbt®s. (TAN @moni@-7-16 (1H,
), Bt hanel x sqlutd ong (5o Mk was  agdeel 11 the . reaction
solutlon and the mxture was stirred at room
MS @ﬁﬁéra@%?ebtoﬁ 30 nminutes. The reaction solution was
concentrated under reduced pressure, followed by
addi ti on of wat er and then extractlon mnth ethyl
Exagpdfata’ was Chd 1 N 4y 3rashed
trlsseql@eablrad:;lzy) thtfbnwat xeetu@n_q oyeaaumtzad:amlokemdéjr i ed
over anhydrous magnesium sulfate, and then
concentrated under reduced pressure. The resulting
fesidue was subjected to flash silica gel colum
hr gméttagr aphy  (hexane/ et hyl acetate) to give the
Ppound (240 ng, 0.560 nrrLol, 43% as a white
ders < R, (400 Mz, CDC13) S: 2. 34-2. 49 (2H, m,
P. §7-2. 80 ( n) I, 110 5.61 (1H, br s), 5.69
ElHﬁ , 6. ®1-6.88 (1H, m, 7.08-7.16 (dH m , 7.71
18, r s) , 850 (1H, s) , 8.80 (1H s) Ms (nfz) :
429 (McptH) . Exanpl e 45:
5- Chl oro0°4-[ (2,3, 6-trifluorophenyl)[(3,3, 3-
tri fﬂtétsua@fntoe@wn)§éttﬁa@fnxbbaet@ytd@éwya&aen Zmﬁttrt@@xaﬂa deos
FF1NZ FOSO0 CF3 Hexaamoni um hept anol ate
aqjeAYsa iy dragen (%%j)ﬂeaha moosWez§uesaed h";RJIr‘i‘ogié?guuo’1 of 5-

chP&foxi-de2( 8, elorwere rageed, )00 @,spkuti on of 5-

chl or o- 4-[(2 3, 6- trlfluoroohenyl)[(S 3, 3-
trifluoropropyl)thiojmethyl]pyridine-2-tarbdoxamide (230 mg,

0.5360 mmol) in a combined solvent of methanol (5 ml) and ethyl
acetate (10 ml), and the mixture was stirred for 15 hours.

Water was added to the reaction solution, followed by extraction
with ethyl acetate, and the organic layer was washed
seguentially with saturated aqueous hydrogen carbonate,
saturated agueous sodium thiosulfate and saturated saline. The
resulting organic layer was dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure. The
resulting residue was subjected to flash silica gel column
chromatography (hexane/ethyl acetate), and then washed with
hexane/ethyl acetate to give the title compound (180 mg, 0.391
mmol, 73%) as a wnhite powder

'H-NMR (400 MHz, CDClz) &: 2.63-2.77 (2H, m), 3.21-3.54 (2H, m),
5.65 (1H, br s), 6.17 (1H, s), 6.96-7.02 (1H, m), 7.24-7.33 (1H,
m), 7.67 (1H, br s), 8.62 (lE, s), 9.0> (1lH, s). |

IR (ATR) cm *: 3436, 1693, 1637, 1596, 1585, 1536, 1496, 1405,
1330, 1313, 1272, 1257, 1211, 1159, 1132, 1091, 1051, 1020.

mp: 237-239°C.



trifluoropropyl)thio]nethyl]pyridine-2-carboxam de

(230 ng, 0.536 nmmol) in a conbi ned sol vent of

nmet hanol (5 m) and ethyl acetate (10 m), and the

m xture was stirred for 15.,hqurs. Water was added to

the reaction solution, followed by extraction wth

et hyl acetate, and the organi c | ayer was washed
Msséaﬁ@ntﬂéﬂlﬁMwﬁih sat urat ed aqueous hydrogen

£1686DONALR . 1yS S Urat ad, @QMQQQQsSOdhé6BJHMdEaquaﬁ@ andi1.71;
saturated saline, The _res ultln% Qr.gani c gr_was

G § b0 v CanndHodd mighest Ul SsaFT atbeeanEct FEe ¢
s1¢oacenty.avedcundeys ;r gdugedz pressuse. sThe77.resul ting
resi due was subjected to flash silica gel colum
chr omat ogr aphy (hexane/ ethyl acetate), and then washed
with hexane/ethyl acetate to give the title conpound
0 .
o 4385 e e LB 5 PR, L7 N
trﬁr)fluorcﬁalr%ly(llﬁ 3b3, s—) 6 17 (1H s) 6 96- 7. 02 (1H

1585 1536 1496 1405 1330 1313 1272 1257 1211
1159, 1132, 1091, 1051, 1020. np: 237- 239C 111 M5

c1461 (MtH) . Elenental analysis: Cl1 6 HL , ClF6
b Theﬁretlcal value: .C 41.71; H 2.41; d
2 ﬁ 08; S 6.96. (oserved value : C
3 7.85; F 24.42; N 5.95; S 6.77.
Ie 46 05 Chl or o- N—(hydroxynethyl) 4-1(2, 3, 6-
tri® DErophenyI)[(s 3,3 trifluoropropyl)
sul fon met hyl ] pyri di ne-2-carboxamde ClL Fi NH\ \

f N,- F O0;~ 0 CF3 37% Aqueous fornmal dehyde (74
) and 1IN aqueous sodi um _
37% Aqueous iformaldehyde (74 pl) and 1N aqueous sodium

n

hydroxide (30 pl, 0.0304 mmol) were added to an ethylene glycol
dimethylether (3 ml) solution of 5-chlorec-4-[(2,3,6-
trifluorophenyl) { (3;3,3~-
trifluoropropyl)sulfonylimethyl]pyridine~2-carboxamide (140 mg,
0.304 mmol), and the mixture was stirred at room temperature for
1.5 hours. Water was added to the reaction solution, followed
by extracitiorn with ethyl acetate, and the organic layer was

" washed with saturated saline. The organic layer was dried over
anhydrous magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was subjected to flash silica
gel column chromatography (hexane/ethyl acetate) to give the
title compound (90 mg, 0.183 mmol, 60%) as a white amorphous.
'H-NMR (400 MHz, CDCls) &: 2.62-2.79 (2H, m), 3.1i2 (1H, ¢,
J=7.8Hz), 3.20-3.34 (2K, m), 5.01 (2K, t, J=7.8Hz), 6.17 (1H,
s), 6.97-7.03 (1H, m), 7.26-7.34 (1H, m), 8.62 (1H, s), 8.67

(1B, t, J=7.8Hz), 9.06 (1lH, s).

IR (ATR) cm *: 1675, 1637, 1580, 1521, 1496, 1458, 1386, 1338,
1305, 1272, 1247, 1211, 1143, 1093, 1033.



hydroxide (30 |, 0.0304 mmt:ol) were added to an
et hyl ene glycol dinethylether (3 ml) solution of
5-chloro-4-[(2,3,6- t=ifluorophenyl)[(3;3,3
tr|fIuoropropyl)sulfonyl]ngg?yl]pyridine-2-carboxanide
(140 ng, 0.304 mml), and the m xture was stirred at
roon1tenperature for 1.5 hours. Water was added to
MSt e/ 2)eadPt of¥'sélluti on, followed by extraction with
p1&tdWaacekaf eis-ard, HhﬁtlE}@@@iS | ayesr S a1Washes: wi t4h . 60;
saturated saline. The or gan ic layer was dried ove
B 2nhididud - fdgregiums ul f & é‘ §n3 ghencgﬁﬁcgﬁ?r%ﬁkﬁf ¢
s1unglern neddcedh praesseres. dﬁﬁr«@SBbtlﬂgerestue was
subjected to flash silica gel colum chromatography
(hexane/ et hyl acetate) to give the title conpound (90
ExBp1d.483 $oH10r608 (854 -&liveihex gt pHgus - [ (28 NVR
trgég&;%e CPC&@%%-M_ e Sl zﬂlélmet%zu(] pjdin-2-
ambnd 7 (1H s), 6.97- 7 03 (1H n) 7 26-7.34 (1H, m,
T 8.62 (1H, s), 8.67 (1H t, J=7.8Hz), 9.06 (1H, s). IR
(ATR) cm 1: 1675, 1637, 1590, 1521, 1496, 1459, 1386,
338, 1305, 1272, 1247, 1211, 1143, 1093, 1033. 112
: 491 (M +H) Elenental anal ysis:
BN2O4S: Theoretical value: C 41.60; H 2.67;

.23; N5.71; S 6.53. (bserved value: C
ad 7.30; F 23.03; N 5.59; S 6.53.

et hoxybenzyl )-4-[(2, 3, 6-
trifluoCBphenyl [(? 3,3-trifluoropropvl)thio] nethyl]py
ridin-2- amne® F'CL~1 i ITTNH FS CF3 "0 Under
ni trogen atnosphere, 3, 4-di nethoxybenzyl am ne (903

Under nitrogen atmosphere, 3,4-dimethoxybenzylamine (903

pnl, 5.81 mmol) was added to a N-methyl-2-pyrrolidone (20 ml)
solution of 2-bromo-5-chloro-4-[(2,3,6-trifluocrophenyl) [(3,3,3-
trifluorooropyl)thiolmethyl]pyridine (900 mg, 1.94 mmol)
obtained in Example 43, and the mixture was heated at lSd°C for
4 hours. The reaction solution was cooled to room temperature,
followed by addition of water, and then extraction with ethyl
acetate was carried out. The organic layer was washed with
saturated saline, dried over anhydrous magnesium sulfate, ancd
then concentrated under réduced pressure. The resulting residue
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate) to give the title compound (0.18 g, 0.327
mmol, 17%) as a pale yellow oil.

*H-NMR (400 MHz, CDCls) &: 2.28-2.40 (2H, m), 2.63 (2H, t,
J=7.9Hz), 3.87 (3K, s), 3.88 (3H, s), 4.41-4.56 (2H, m), 4.97
(1B, t, J=5.3Hz), 5.57 (lH, s), 6.77-6.93 (4H, m), 6.9% (1lH, s),
7.04-7.13 (1H, m), 8.02 (1H, s).

MS (m/z}: 551 (M'+H).

Example 48: 5-Chloro-4-[(2,3,6-trifluorophenyl)[(3,3,3~




I, 5.81 mmol) was added to a N nethyl-2-pyrrolidone
(20 M) solution of
2- brono-5-chloro-4-[(2, 3, 6- trlfluorophenyl)[(3 3, 3-
trifluorooropyl)thio] nethyl]pyridine (900" g, 1.94
mol ) obtained in Exanple 43, and the m xture was
heated at 150C for 4 hours. The reaction solution was
trléb@@@ﬁ?ﬁQ@Yﬁdﬁﬁif@wﬁwmwﬁth]Dy¥%d4nmznémﬁn°add,t,on of
wat er, and then extraction with ethyl acetate was
carried out. The organic |ayer was washed with
Baturated saline, dried over anhydrous nagnesi um
and then concentrated under reduced
The resulting residue was subjected to
@ gel colum chromat ogr aphy (hexane/ et hyl
ate) to ¢ive the title conpound (0.18 g, 0.327

17% as a pale yellow oil. IH NWVR (400 MHz,
CDC13) 6: 2.28-2.40 (2H, m, 2.63 (2H, t, J=7.9FE),
3.87 ( s), 3.88 (3H, s), 4.41-4.56 (2H, m, 4.97

(1H t, J=5.3Hz), 5.57 (1H, s), 6.77-6.93 (4H m,
6. 9gie(xgpmungy11um7ne@zp.amoigbf\aq}qa qﬂtragvgga‘%e“_[losjng, I\Em 30%
aq&ﬁ%%)hydgggeﬂ é?%kldﬂEF?mphewégo added to a solution of 5-

oro-4 6-trifluorophen [(3,3,3 113
Chltqliof-Nué?oﬁT%H%t)n@Efb’Péﬁwl] m:émwzy y%l din-2-amine F F 1

tr N o rBp R AFB) [ Hexaanmenk U Shvdreplanoh ydidat@yl 1 pyridin-2-
tetrahydrate (10 nmg) _and 30% aq dro

: h
amigr GAPUeE8 P32 WEHE! Adtfedh (998 186R TS DIEASY 08, methanol (3
ml £ @thy { 3adethtret( Boiﬁybﬁl’lﬁ)d Yehéd- iRy Brb-was stlr*ed for 7

ot WHSEERELIEGS 2 it uocger SpMILH, oLl By
ex SR ManRh Qﬁtﬁeémmac(aﬁaum )arahdnethhyhe aceiaatie @5yemt YWas
a2 RSO, VS SLULL O 0T o AL L e,
sa@%tiﬁgalaqnemhﬁhs&ﬁﬂmﬂ tatcesat Batanrcdt hemutdiecosganne. The
resu ggnSM%rganlc layer was dried over anhydrous magnesium
sulfate, and then concentrated under reduced pressure.

‘Under nitrogen atmosphere, trifluorocacetic acid (3 ml) was
added to the resultiﬁg fesidue, and the mixture was stirred at
60°C for 1 hour. The reaction solution was concentrated under
reduced pressure, followed by addition of ethyl acetate, and the
mixture was washed sequentially with saturated agueous sodium
hydrogen carbonate and saturated saline. The resulting organic
layef was dried over magnesium sulfate, and then concentrated
under reduced pressure. The resulting residue was subjected to
flash silica gel column chromatography (hexane/ethyl acetate).
1N hydrochloric acid (240 pl) was added to an ethanol (1 ml)
solution of the resulting residue. The precipitated solid was
filtered o<f and washed with ethanol to give the title compound
(42 mg, 0.0720 mmol, 26%) as a white powder.
lH-NMR (400 MHz, DMSO-d¢) &: 2.77-2.88 (2H, m), 3.62-3.84 (2H,
m), 6.35 (1H, s), 7.26-7.32 (1H, m), 7.45 (1K, s), 7.66-7.74



washed sequentially with saturated agueous hydrogen
carbonate, saturated aqueous sodiumthiosul fate and
saturated saline. The resulting organic |ayer was
dried over anhydrous magnesiym sulfate, and then
concentrated under reduced pressure. Under nitrogen
at nosphere, trifluoroacetic acid (3 m) was added to
(A h@) r e8uf % i HGi'r 88F due, and the nixture was stirred at
IR GAERf OEmT :h@ursg, Tlneeg,eauoan'oon 190B ut 1445 ,Was8concEId,r aved,
und reduced press , f.qllowed by addition of ethyl
1273 Eﬁ?é %ﬁﬁf’thg ﬁ@%ﬁ ﬁkﬁg ‘'washed sequentially with
mp:Saterated aqueous sod|un1 hydr ogen car bonate and
saturated saline. The resulting organic |ayer was
MS gi/@d:o$d? fhgiesi um sul fate, and then concentrated
under reduced pressure. The resulting residue was
subjected to flash silica %el col utm chr omat ogr aphy
Exypdgafef et inrRigEar a1 icroxyNbaldfodfioric acid (240 1)
trwasicaddedny D) are, et banel £ {do Adgroog0) sihl hyafimehey1] -4H-
reE%Iting resi due. The precipitated solid was
i S ~wWith ethanol to give the title
compound (42 ny, 0.0720 nmol, 26% as a white powder.
'H NVR (400 MHz, DVMSO-d6) S: 2.77-2.88 (2H, m,
) , m, 6.35 (1H, s), 7.26-7.32 (1H, m,
~ (.66-7.74 114 (1H, m , 8.06 (1H s) IR
3139, 1668, 1616, 1498, 1465, 1380, 1336,
; D)\ B1, 1214, 1145, 1091, 1037. np:
50C. M5 (mz) 433 (M+H) . Exanpl e 49:
or o- 2- hydr oxv-8-[ (2, 3, 6-
triflu nhenyl )[ (3, 3, 3-trifluoropronyl)sul fonyl ] net hy
l']-4H é§3ido[1 2- a]pyrinidin 4-one I\TN. OH F O CF
Under nitragen atnpsphere, bis(2 4, 6 _rlchl rophenyl )
nalog%?%r éstérofy. %ﬂﬁ%fp@frf 3 ol 97 e % “éd%ef ﬁé%henyl’
malotatenesges (1.03 g, 2.22 mmol) was added to a toluene (15

ml) solution of 5-chloro-4-[(2,3,6-trifluorophenyl) [(3,3,3-
trifluoropropyl)sulfonyl imethyllpyridin-2-~amine (640 mg, 1.48
mmol), and the mixture was stirred with heating under reflux for
2 hours. The solid precipitated was filtered, and then washed
sequentially with tdluene, hexane and dichloromethane to give
the title compound (550 mg, 1.10 mmol, 74%) as a pale yellow
powder.

'H-NMR (400 MHz, CD;OD) &: 2.72-2.88 (3H, m), 3.61-3.67 (2H, m),
5.45 (1H, s), 7.12-7.1¢ (1H, m), 7.48-7.56 (1H, m), 8.44 (1lH,
s), 9.07 (1lH, s).

IR (ATR) cm -: 1708, 1621, 1517, 150C, 1477, 1442, 1386, 1361,
1332, 1305, 1276, 1245, 1216, 1141, 1095, 1041, 1027.

mp: 264°C (decompt.).

MS (m/z): 501 (M"+H).

TOF-ESI-MS: 501.0079 (calculated as C;gH:2ClF¢N,0,S: 501.0111).
Elemental analysis: C:gH;1ClF¢N,0;S: Tneoretical value: C 43.17;

E 2.21; ¢l 7.08; ¥ 22.76; N 5.59; S 6.40. Observed wvalue: C




m ) solution of
5-chloro-4-[(2,3,6-trifluorophenyl)[ (3,3, 3-
trifluoroDropyl)sul fonyl]nmethyl]pyrid nn-2-am ne (640
ng, 1.48 mmol), and the mxture was stirred with
heating under reflux for hours. The solid
precipitated was filtered, and then washed

43.3@quent i @&l ¥lwi’t RSt of uehe4d h&xang’ arfd édi€hl or onet hane
to give the title conpound (550 ng, 1.10 mmol, 74%
as a paley e||OMI:POMUer "H NVR (400 MHz, CD3 ) S

Exapppo. 90 Bg 7-8piorg-23 &1 ﬂqdm%wvwzvlhammq‘rﬁ [4%,3,6-

trif 1%8r3p11&u(11; F[L (37h, 3% ﬂﬁfﬂm@@p&éb&l mul Bnd4 &élHayl 18-
9.07 (lH §) - TROCATR ©m -7~ 1708, T62T," 1517, 1500,

1o € 1332, 1305, 1276, 1245, 1216,

1141, 1095, 1041, 1027. np: 264C (deconpt.). MS (m z)

X 501 (Mt +H) TOF-ESI - Ms: 501. 0079 (cal cul ated as

P4S: 501.0111). Elenental analysis: Cl1 8

2 04 S : Theoretical value: C 43.17; H

; F 22.76; N 5.59; S 6. 40. Cbser ved
ﬁﬁ 19 H 2 07, A 7.25; F 22.34; N 5.47,;

t hoxybenzyl )am no! -8-[(2, 3, 6-
3,,3-trifluoropropyl)sul fonyl ] nethy
Tido[1, 2- a]p9r|n1d|n 4-one F A 0O F NH F
OSCF3 0 "0 Under nltrogen at nospher e,

4-di met hvl am n_opvri di ne ( 117@g¥ 0. 959 nﬁDI) and
p- t HAAETeSHFFORR, AMCSPRERS (183G L FB 9 CRiTo ) Nhef €

mg Added ot amal di i eresetbpde: (b vl rhsetidd qnseefnd; 0.95¢
o B S B L R e
chidlid-2~4vanexy {400 2ng, 60t 799 vambhenand] the,Bi-xt ure was
trl%fdbr%%rgéy éﬁ?fonyl]methyl]—4H—pyrido[l,2—a]pyrimidin—4—one
(400 mg, 0.799 mmol), and the mixture was stirred at room
temperature for 30 minutes. Water was added to the reaction
solution, followed by extraction with dichloromethane. The
solution was dried over anhydrous magnesium sulfate, and then
concentrated under reduced pressure. The resulting residue was
subjected to silica gel column chromatography (hexane/ethyl
acetate).

Under nitrogen atmosphere, 3,4-dimethoxybenzylamine (372
pl, 2.40 mmol) was added to a 1,4-dioxane (10 ml) solution o=
the resulting residue, and the mixture was stirred at 50°C for 3
hours. The reaction solution was concentrated under reduced
pressure, and the resulting residue was subjected to flash
silica gel column chromatography (hexane/ethyl acetate) to give
the title compound (280 mg, 0.431 mmol, 60%) as a pale yellow
oil.

*H-NMR (400 MHz, CDCls) 6: 2.63-2.81 (2K, m), 3.23-3.39 (2K, m),
3.88 (6H, s), 4.43 (2H, br s), 5.33 (1R, br s), 5.47 (1lH, s),
6.06 (lE, s), 6.84-6.91 (3H, m), 6.99-7.05 (1H, m), 7.28-7.37



tenperature for 30 mnutes. Water was added to the
reaction solution, followed by extraction with
di chl oronet hane. The solution was dried over
anhydr ous magnesi um sul fate, .and then concentrated
under reduced pressure. The resulting residue was
subjected to silica_gel colunn chr omat ogr aphy
(1Rrh&tangf &t hiAt: &eet &t 2). (Mhdé&P -ni trogen at nospher e,

Ms d~di: et oxyhbenzyl amne (372 |, 2.40 mnol) was
added to a 1, 4-dioxane (10 m) solution of the
resulting residue, and the m xture was stirred at 50C

Exdn@1e3 51houW-3uni 1be7 L &AL -3 0b Ui j @ WaS ueopsiednated, 3, 3-

trugde& reduced JpreSEEre“ gqq_the regu thg res| due was _

(hexane/ ethyl acetate) to give the title conpound
280 ng, 0.431 nmol, 60% as a pale yellow oil.

HNN%1(4CN){O§I—\IZ CDC13) 5: 2.63-2.81 (2H, m,

3.88 (6H, s), 4.43 (2H, br s),

Qr S) 5 47 (1H, s), 6.06 (1H, s),

5. 84 , 6.99-7.05 (1H, m, 7.28-7.37 116
19!,3/5n) , 8.23 (1H, s) , 8.97 (1H s) M5 (m z) : 650
Mo~ + Exanple 51:

2- Am nes-£-chloro-8-[(2,3,6-trifluo

trifIuorobropyl)sulfonyl]ne yl]- 4H—pyr|do[1 2-a] pyrim

i di ny4: ane . Cl E.01 F3 nder r ogen

atnosp ere g P?TUJ?%E%QFF% acid F@rnﬁye #S “Adadd T ves
aOdbdﬂﬁqaﬁoczl@(d¥4¢[dBnéthom@ﬁhﬂxwpbbamih@ﬂ}ﬁb&[@2,32£B,6—

e e ganeny ) 53,3 el ol Lcom opry sl Lapyl iy
py st )L, Zaﬁdiptfhlenldnnxﬂupeemra%705tr'igr,r 8d4a% 86Q)f orn@0che

ninutes. The reactiqn,.sol éboglmgs con entratedounder
Fetfic&d pressure F oIl owed addr T3 on” B? ey

sohteitat &asandntdrerratcled eﬁﬁeﬁlﬁymmmaﬁ pashedre, followed by

addition of ethyl acetate, and then the solution was washed

rophenyl ) [ (3, 3, 3-

sequentially with saturated agueous sodium hydrogen carbonate
and saturated saline. The resuliing organic layer was dried
over magnesium sulfate, and then concentrated under reduced
pressure. The resulting residue was subjected to flash silice
gel column chromatography (hexane/ethyl acetate), and then
recrystallization from hexane/ethyl acetate to give the title
compound (85 mg, 0.190 mmol, 46%) as a white powder.

'E-NMR (400 MHz, CDCl;) &: 2.62-2.81 (2H, m), 3.23-3.39 (2H, m),
4.88 (2H, s), 5.56 (lH, s), ©.07 (1H, s), 6.98-7.04 (1H, m),
7.28-7.36 (1E, m), 8.27 (lH, s), 9.02 (1lE, s).

IR (ATR) cm™': 3149, 1679, 1637, 1563, 1531, 1498, 1446, 1386,
1340, 1285, 1280, 1247, 1216, 1141, 1085, 1045.

mp: 247°C (decompt.).

MS (m/z): 500 (M*+H).

‘TOF-ESI-MS: 500.0260 (Calculated value as C.gH;3ClF¢N;058S:
500.0270) .



sequentially with saturated agqueous sodi um hydrogen
carbonate and saturated saline. The resulting organic
| ayer was dried over nagnesium sul fate, and then
concentrated under reduced pressure. The resulting
resi due was subjected to frah silica gel col um
chr omat ogr aphy (hexane/ethyl acetate), and then
recrystallization from hexane/ ethyl acetate to give
Re%éy%ﬂaetEﬁamﬁpgppwndZ(§M%1@g1090190 [0 (6% cas a
wder. ' H NVR (400 VHz, CDCI3) 6: Z.62-2.81
triﬁmwonﬂphegyknmeihyi]p?Fﬂd#ﬁe 4.88 (2H, s), 5.56 (1H,
s), 6. 07 (1H, s), 6.98-7. 04 (1H, m, 7.28-7.36 (1H
n, 8.27 (1H, s), 9.02 (1H, s). IR (ATR) cm1l: 3149,
637, 1563, 1531, 1498, 1446, 1386, 1340, 1295,
47, 1216, 1141, 1095, 1045. np: 247C
MS (mz) : 500 (Mk+H). TOF- ESI - MS:
cul ated val ue as C_8H13C1FEN3(3S:
. 7117 Reference Exanple 24:
' 5 x chl oro-4-[chloro(2, 3, 6-
trifhuesonhemy hrRbbyidieyr hdboeyl AL nEnCl1 . 54 GL rdxdee
argon atnosphere, n-butyl lithium (1.54 M hexane
sogptirtorpl B1.nPl-BImPlinpry Rdehdded’diC FP0E to a

te%§5£§%%ﬁ¥dy;ﬂrQ§56%§9 o) 18 ObMtd ON:19k odirbSPRTORY! A Ne m1,

, and the m xture was stirred for
6716hT®IU|<Pl rAanldefCFlahnyeP’rde@r EﬁS(B‘BlTﬁe)d $6Futiiof 2

ted thaﬁﬁ@fa%%bdzhﬂ)e dA8Y i of 10 & ,&-d8énbo PE®} Didas (48)
add d dropwi se to the reaction solution, _andthe
(18- Qt@re6mﬂ%1@99r9r%%Pf%ﬂdef fABaPYLisE $optne 226 0R sorution,

ankl khbugr.ahenzabdebyde dil@o3 M nody. 82n31pd;9 was added

dropwi se to _the reactlon solutjion, and t
Tigd USE PR R SR YL hotft- 3 Whir | &Y - ?dF%Pﬁngﬁea?g%ﬁéVﬁPH%%e to

+HeO r@&ct Vit edo s oaddedh trhet hextieactdsostsoted i Ty, 1 hour

foll owed by concentration under_ reduced
whilst raising the temperature to 0°C. Water was added tc the

reaction solution, followed by concentration under reduced
pressure, and then extraction with ethyl acetate was carried
out. The resulting organic layer was washed with saturated
saline, dried over magnesium sulfate, and then concentrated
under reduced pressure. The resulting residue was washed with
dichloromethane/hexane.

Under nitrogen atmosphere, thionyl chloride (76 ml, 1.05
mol) was added to a solution of the resulting residue in
dichloromethane (200 ml) and N,N-dimethylformamide (5 ml), and
the mixture was stirred with heating under reflux for 18 nours.
The reaction solution was concentrated under reduced pressure,
followed by addition of saturated aqueous hydrogen carbonate,
and extraction with ethyl acetate was carried out. The organic
layer was washed with saturated saline, dried over magnesium
sulfate, and then concentrated under reduced pressure to give
the title compound (16.9 g, 51.8 mmol, 77%) as a white powder.

1H-NMR (400 MHz, CDCl;) &: 6.52 (1H, s), 6.84-6.90 (1H, m),




pressure, and then extraction with ethyl acetate was
carried out. The resulting organic |ayer was washed
with saturated saline, dried over magnesi um sul fate,
and then concentrat ed undP{Breduced pressure. The
resulting residue was washed with

di chl or onet hane/ hexane. Under nitrogen atnosphere,

7. 15h7eRy| (Bhl ani-de-¢46(%/, 51,08-3hol3 wdd -added to a
bﬁ;qg%%ggogzgf@phghgesulting resi due in dichloronethane
(: m) and N, N-dinethylformamde (5 nm), and the
m xture was stirred with heating under reflux for 18
Exa?ﬁé)gl%i 52: Tr[zg Stggsﬁi&;b—lilalwti, ggev\@ﬁim@@eﬁhéwm @ndes-

Sur e, ol Towe
tr@auw@@§rayw>@ﬁé°ﬁxlm%% oY 0% : Irggt iofnns\?vit ;Jrhatefgyl
acetate was carried out. The organic |ayer was washed
with saturated saline, dried over magnesi um sulfate,
en concentrated under reduced pressure to give
e.compound (16.9 g, 51.8 mml, 77% as a white
PH—NNR (400 MHz, CDC13) 8: 6.52 (1H, s),
gH m, 118 7.15-7.23 (IH m, 8.04 (1H
1H, s). M5 (mz) : 326 (Mt+H). Exanple 52:

QA
0.

8. 31 (

lor opr opyl ) sul fonyl ] met hyl Jpyridine FF d 01 S
F O CF Cignder nitrogen atnosphere, S-potassium

thioacetate (2.3 g, 19.9 mmol) was added to an _.
acet Bn@eY 50 tHOPe8 of HI9TReGE - 1 STPqEassium thicacetate (2.3 g,

1ot Bi £ Or @3- bedaprPaneatacdndl (50119 BoDLYiomand Lhe, 1-
e e ot iiLed 3 SO0 oL J6 hour .. The.l SEELLSD vas
U mp&Rtdr 2% oi1%Red by
stqggé&léql5%Ecn¥%£nQQOEoQ§Q.rﬂfhe reaction solution was cooled
to room temperature, followed by addition of methanol (50 ml),

potassium carbonate (2.3 g, 16.8 mmol), 2,5-dichloro-4-
[chloro(2,3,6—trifluorophenyl)methyl]pyridine (5.0 g, 15.3
mmol), and the mixture was stirred at 50°C for 1.5 hours. The
reaction solution was concentrated under reduced pressure,
followed by addition of water, and extraction with
dichloromethane was carried out. The organic layer was dried
over anhydrous magnesium sulfate, and then concentrated under
reduced pressure.

Hexaammonium heptamolybdate tetrahydrate (100 mg) and 30%
aqueous hydrogen peroxide (20 ml) were added to a solution of
the resulting residue in a combined solvent of methanol (20 ml)
and ethyl acetate (30 ml), and the mixture was stirred for 22
hours. Water was added to the reaction solution, followed by
extraction with ethyl acetate, and the organic layer was washed
sequentially with saturated aqueous hydrogen carbonate,
saturated aquéous sodium thiosulfate and saturated saline. The
resulting organic layer was dried over anhydrous magnesium

sulfate, and then concentrated under reduced pressure. The




pot assi um car bonate (2.3 g, 16.8 mmol),
2, 5-di chl oro- 4-
[chloro(2,3,6-trifluorophenyl)nethyl]pyridine (5.0 g,
15.3 mol), and the mixture was stirred at 50C for
1.5 hours. The reaction sdi®ution was concentrated
under reduced pressure, followed by addition of
resuht &g rasddextwactdudyenttl tdichliorogel havlerwas
carried out. The organic. e dried over .
Chr%%%%%ﬁ?ﬁggynﬁaﬁ%%Hﬁﬁ%ﬁﬁr%5%2¥‘%ﬁ%gﬁﬁen %6%€E%S¥§tgéuent'
Theuade¢sultedyc éda priegssu e re Hexaeanmnitam hedeamsidpoddt e
t et rahydr at Q_.nm) 9 queoys hy .
prepShidi Yo S0 MY viore 243 GUSSPHE, DVELRERR 2y
a perésuy¢lilry pédidue in a conbi ned sol vent of nethanol

N nd hyl, aceta nl,)., and mxture,

H_&ﬁg 2%(?(} rM%&’fgIr)” 1 %hoéfgés_él\hﬁer(z\)/vésma’dd%gregt o@'?%e(ﬁj’ m) .

6.0Beackj o) ,sal.asiong4 falH, omed by28-ext3cactipmw tth 2ét hyk,

<) age&gtﬁujagq the organic |laver was washed

"’sequent1dl I'y "'wi th saturated aqueous hydrogen

MS dawvbbnat®® (MSaHurated aqueous sodi umthiosul fate and
saturated saline. The resulting organic |ayer was
dried over anhydrous magnesium sulfate, and then

Exagpheehd r atedh iguh vdueednpries 8;6The 119

erieSSULEL; Iﬁg§%q§§3w@§ subjepted to silica gel.colunn
——ﬂ;;ﬁmnﬁéggﬁnﬁerEWT@rhexane.ethyl acetate = 9:1 as the
trigllyenepromiesal fery] ngidg vl aeridize wer e concentrat ed
under reduced pressure to give the title conpound
(1.86 g, 4.11 mol, 27% as a pale yellow oil. 1H NWR
CDC13) 8: 2.59-2.81 (2H, m), 3.19-3.35 (2H,
> G (1H, s), 6.98-7.04 (1H, m, 7.28-7.36 (1H,
8.126 ((1H, s), 8.45 (1H, s). M5 (mz) : 452 (Mt
=% ﬂ/&% 5- Chi or 0o- 2- hvdrazi no-4-[ (2, 3, 6-
rof) voropheynyl )[(3,3,3- trifluoropropyl)
ub oEfI]nethyl]pyridine F 4F ~J F o~~~ H
CF

3

Hydrazine monohydrate (1.C ml) was added to an ethanol (3
ml) solution of 2,5-dichloro-4-[(2,3,6é-trifluorophenyl) [(3,3,3-
trifluoropropyl)sulfonyl]lmethyllpyridine (190 mg, 0.420 mmol),
and the mixture was stirred with heating under reflux for 4
hours. The reaction solution was concentrated under reduced
pressure, and the resulting residue was subjected to flash
silica gel column chromatography (hexane/ethyl acetate) to give
the title compound (130 mg, 0.290 mmol, 69%) as a colorless
amorphous.
'H-NMR (400 MHz, CDCl;) &: 2.60-2.79 (2H, m), 3.19-3.34 (2H, m),
3.86 (2H, br s), 6.03 (1lH, br s), 6.10 (1H, s), 6.94-7.01 (1H,
m), 7.23-7.31 (1H, m), 7.65 (1H, s), 8.14 (1lH, s).
MS (m/z): 448 (M'+H).

Example 54: 6-Chloro-7-[(2,3,6-trifluorophenyl) [(3,3,3-




CF3 Hydrazi ne nonohydrate (1.C m) was added to an
ethanol (5 nl) solution of
2,5-dichloro-4-[(2,3,6-trifluorophenyl)[(3,3,3-
trifluoropropyl)sulfonyl] &yl]pyridine (190 ny,
0.420 mmol ), and the m xture was stirred with
heating under reflux for 4 hours. The reaction

trigohotomrepyds sebhcent yeatadl ihHe?  $duiceqL Qéﬁgégﬁh&@Eiﬁﬁﬂ:

2%?e resulting residue was subjected to flash silica

| um chromat ography (hexane/ethyl acetate) to
give the title conmpound (130 ng, 0.290 nmol, 69% as
a colorless anorphous. 'F-NWR (400 MHz, thls) S
9.6 -21?9 (PH, m, 3.19-3.34 (2H, m, 3.86 (2H, br
¥z . br s), 6.10 (1H, s), 6.94-7.01 (1H m,
31 yﬁi m, 7.65 (1H, s), 8.14 (1H, s). M
248 (M+H) . Exanpl e 54:
or o- 7- [(2,3,6- trlfluorophenyl)[(B 3,3 120
trO \Qgropropyl)sulfonyl]nethyl][l ,4]triazol o[ 4, 3-4a]
pyri di (2H) -one FCL O N NH F O CF3 Under
nltrogen %tnnsphere tri phosgene (129 ny, 0.435 nmol)
was @gded JURdeEeh CoERpReeONdi tigiMis denea 1:09 u@neogssa
m ) “solution of 5-chlorc-2-h dra2|no 4-1(2
mne}) Magor8pRRNYITH 387821199 r‘&BPSpy?)suﬁof’o T] fethy
sol 1oy @isne-ch 13 1Prnyar290aemml (2, and-t he mi xture was

stirred at roon1 t enpe ur
CeREI I GETRRYh Roat] g I GETo T gahy <P mﬁ@ﬂ%%%ﬁf%m

1@@&%@; & .\was @ddﬁxﬂ, tand hee reactuinen wasolsutrm agndo¢he

m xture ed se uentlall t, t
RN I BF o Pt SR PR LE fidaving unae
reFeﬁﬂlidmgznenganl@thayeacMBSEdmaedadved'@hﬁyérb@%ctlon

nesiumsulfate, and__the C L dgr
Soﬂégh%%ﬂiﬁﬂﬁe§ Gr BLETHS P83y ?f%%yrggﬁ'% 801 1GRER saturated
aqueous hydrogen carbonate and saturated saline. The resulting

organic layer was dried over anhydrous magnesium sulfate, and
then concentrated under reduced pressure. The resulting residue
was subjected to flash silica gel column chromatography
(hexane/ethyl acetate), recrystallized from diethylether-hexane
to give the title compound (82 mg, 0.173 mmol, 59%) as a pale
yellow powder

1y_NMR (400 MHz, CDCls) &: 2.62-2.81 (2H, m), 3.21-3.38 (2H, m),
5.99 (1H, s), 6.98-7.04 (1H, m), 7.28-7.36 (1lH, m), 7.62 (1H,
s), 8.22 (1H, s), 9.60 (1H, br s).

IR (ATR) cm ': 1722, 1710, 1637, 1604, 1542, 1496, 1450, 1386,
1336, 1305, 1274, 1247, 1211, 1093.

mp: 209-211°C.

MS (m/z): 474 (M'+H).

Elemental analysis: CigHioClFgN:0O35: Theqretical value: C 40.56;
H 2.13; Cl 7.48; F 24.06; N 8.87; S 6.77. Observed value: C
40.59; H 2.17; C1 7.55; F 23.93; N 8.98; S ©.83.

(Test Example 1) Screening system using cells for the




was subjected to flash silica gel columm
chromat ography (hexane/ethyl acetate), recrystallized
from di et hyl et her-hexane to give the title conpound
(82 nmg, 0.173 mml, 59% as 3 pal e yell ow powder.
1H NMR (400 MHz, ©DC13) 5: #162-2.81 (2H, m,
3.21-3.38 (2H, m, 5.99 (1H, s) , 6.98-7.04 (1H m ,
iddn2BrilaiBohlbl $Qbstahcb? widdtth iShib8t 22rddiddtish; s&ckdrion
(1H, br s). IR (ATR) cm1 : 1722, 1710, 1637, 1604,
of 1B4mylAg6preusiot 1386, 1336, 1305, 1274, 1247, 1211

1093 209-211C. . NS (M z 474 -
anal %%ﬂgbltﬁgkﬁOd%%&sco#ﬁg%?% |4am\|;l)§|ue 8 P

ambﬂaldibrdﬁeWi %8s rea241r086; b?JQMéﬁkitStﬁva7d°K§rm&mUEdon of
val ue: 59; H2.17, d 7. 55 F 23.93;, N 8,

th8 %‘BourttTé’ét Ei%lp‘il@ f)ros‘éjr%ehz? g S&GEEE déﬁ‘i’gté‘@l F%lture
mebOfimtihe sh&liw1bﬂeéﬂzt}ﬁﬂe9aﬁ_hﬁédOimﬁiﬂb%baﬁéﬁs a/wacyh E.LJISA

i nhi bit prod tio secretlo of R-a t7
ne R b 1O 4001 GrLY GF BBRRORGc g BE T BRITEr oReBY
whieh aly | OiHhrRROL el d W ﬂeazﬁyr@i:ﬁ By cgdant peduire®r protein

determi nation of the am)unt of R-anyloid protein (AR
gegecr B el Huied ghecruledté (HedFem®y sandw ch

enzyméggngeﬁ:;mmm%%@th@&aaygé(ﬂuﬁ/s) aPB'EI—\b@ﬂL plate

usi ng cells prepare transfectin P75 epe, .

PR BT SRR KT dn SR REURTA T G Siarr < ederest

caQBQPeH{bxﬁﬁgq%t Bﬂid) hurgy ﬁ%iBHE%OG%lM§d£f¥£d3@55§é‘s Medium
That 1s, E35 cells were inoculated into a 96-wel

supPAEBenEeSl [Yovked L ByC Bk AtIHal P8 NLF PR AP OVABE et H as the

me@QHkl T brated whéhb%q: §§BP@QdCLd”ﬁM§© 8b13A6n YekBJadded 24
Dul becco' s Modi fi ed Eagl e's Medium supplenented with

houggcRf Vel dorOdeEePal  BEYTF neCRRAUNNSad Nt HESO mediughpr were

prE§§treQOB@qm adb 6@l Mad B nBVBO-$©0ldH bgntMer g added
hours after inocul ation. Test conmpounds in DVSO
CHGEHEF BRI e $° HPEpatR G On&9RCENBIRIGOFoly the medium

bekRReeNbr @td onpetet N fthBal cutoneaniiohatbons sRuldat the
DMSO concentration in the nedi um

supernatant was collected, and was added to a 96-well plate for
LISA fixed with monoclonal antibody 25-1 against AB.

Incubation was carried out at 4°C for 16-20 hours. The plate was
washed with phosphate buffer (pH 7.4), followed by addition of
biotinylated monoclonal antibody MA32-40 against AB, and the
plate was allowed to stand at 4°C for 2 hours. After the plate
was washed with phosphate buffer again, streptavidin conjugated
alkaline phosvhatase was added. Biotin was allowed to conjugate
with streptavidin, and then the plate was washed with phosphate
buffer. Blue Phos (KPL Inc.) was added to the plate, and then
after incubation for an appropriate period of time, absorbance
was measured for each of the wells. The amount of AR contained
in the supernatnat of conditioned medium was obtained from a
calibration curve which was prepared separately. The
concentration at which production of AB is inhibited by 50%

(ECs0) ,. when compared with the control cells without the additicn



beconmes 0.05% After further cultivation for 24 hours,
supernatant was collected, and was added to a 96-wel |
plate for ELISA fixed with nonoclonal antibody 25-1
agai nst A. Incubation was g kried out at 4C for 16-20
hours. The plate was washéd wi th phosphate buffer (pH
7.4), followed by addition of biotinylated nonocl onal
of ity lsodyoMIB2 4G s3AFRLITAR  HAEEt e~ lpPREEPQRE and MA3Z-
20 &ldQued,t 9s S ei@md £t sAG FOMA ROHESoc ¥dAr ahhenphad £
was vvas%/ wi th phosphate buffer again, streptavidin
de%@fﬁ%éép@dhy%qwanéebho%kﬂﬂﬁ%é SReRId &R OB 6???11%@‘13’
re@éérﬂ%dnggncﬁ{ﬂ t @hivh s Stephavh diny s@l@c‘tb@mﬂi he
plate was washed wi th phosphate buffer. Bl ue Phos
ac¢dRlanioec v} tinas ckded rtiome Heoploat gsianPAAed> aptehBl-8 as
ti.Q ppropriate period of tineg,
M absor anccge égmg%@%eygsured for each of the wells. The _
anpbuBlte ofytARCEDAL &Y TRIPTEiSAIPReCANfPAtAat hat $fs obtained Dy
thgof@lf&hggsdt@m ugywas: abtained ffora oncal bhradioplate
curve whi ch was prepared separately. The
ungbhcEtiraenshuent OéHO]d?%o*Eﬁét%d@ﬁtéPnA% i S PEPP RS
an9y+}$&1/°cu(l%§59’iloﬂ’\%@ CORPak &k Wiirknthe @@“&%F*Olzd Ciedd s,
hout the addition 122 of the co und,
BLemeE dtoed T PETECDBE - antT botFand MRS S0 TREPBoR
cotised ddy lé%ﬂe%oék@n%lt&@nrmagcmﬁsaﬂreantb b@ﬂﬂﬁ& vdebiyeckll
fromfl){lgrldona cell clone cell lines, E}Wa £ b .
coupbei finEaFPY e e@ogRrza" e"ﬁl:’f?“ar’ﬁhfeg?éha%ﬁ cﬁ‘? gount becomes
8ORr epar &k &Iﬂdnseﬂu@%cﬁﬂ:ﬁom can:l:wﬁaime Whé haddistimndat dthe
met hod by usi Q% 325 35 % 31-8 an1t|ggens,
COPREPRLt A8 VA4 The® TSt GXIFRFEY “elxﬁ'rgggf:%sgs o
coBeBEerd fialn. OHTN@S:Oﬁbbahﬂelda'\bl}hc taheeﬁoétmmq}qottestcit-ﬂ-
cells, were cultured on .a.906-well unt .|
B S LR TERT T o oM "o ST 10 2F P8 S rermined as
thGORBRYMESE hadldgt hen v kvat heibwapreanttiotebt B-amyloid
further. After 24 hours, Al anar Blue (Bl OSOURCE Inc.)
PrR&S§itised to allow formation of color, and dye
concetshat  ofo Wasemeas Ui £k dro makkabh ‘Mieaba|f®r@ﬁbhtloned
count. The concentration at wg P the Vi ablg cell  ion are
3SSGYNY bR CHTRRS ©-869 TP7R &SI cJe‘P‘fen 1o

shhinhaut ke addi b0t ioh _blae~L +conpowRdyinas wekemCasis 5 nM
ort heow%¥t, Ot. ov)(lw%etnyégégrx%??larr‘l ++ when 50-500 nM.




concentration. The conpound havi ng a devi at ed
cytotoxicity- expressing concentration with respect to
EC50 was determ ned as the conmpound having activity
to inhibit production of (3anyloid protein. Results
for the evaluation nade by the aforenenti oned assay
Wi th respect to conpound (1) of the present invention
are shown in Table 1. Notation of ++++ is provided
[Tapheni FC50 is 5 nM or |ower, +++ when 5-50 nM and ++
when 50-500 nM 123 [ Table 11 Exanpple No. Activity 3

++Exadplet+®e. 10 #+ 15 Retig8ty* 19 p++ 30 ++ 34

+++ [lndustrial Applicability] The ¢ ound

FFF 35 F+F 37 #+ 45 F+ _48 +++ 49 +++ 51 ++-+ 54

represented by the general+#ornula (1) of the present

rmventipn Ts usefiul as a preventive therapeutic drug

for diseases asslociated with abnormal production
and/ or18ecretion jof (3-anytoid protejn, such as

Arzhei ppr’ s disease, Down’ s.syndrone |and other

di seases assoclatied-wth amiloeid-depepition. 124

1% +++
30 ++

34 T+
35 +4+
37 ++

45 ++

48 +4+
49 +++
52 i+
54 +4+

[Industrial Applicability]

The compound represented by the general formula (I) of the
present invention is useful as a preventive therapeutic drug for
diseases associated with abnormal production and/or secretion of
B-amyloid protein, such as Alzheimer’s disease, Down's syndrome

and other diseases associated with amyloid deposition.



[ CLAIMS] 1. A conpound represented by the genera
formula (1): Z2Z22 R Z3 1 HS(O)n (1) CHR I I R
[wherein, R - represents a C-C6 al kyl group which nay
have 1 to 6 halogen atons, gg substituent groups, a
C2-C6 al kenyl group which "may have 1 to 6 hal ogen
atons as substituent groups, or a C3-C7 cycloal kyl
[CHEHB13 which may have 1 to 6 hal ogen atons as
1. SUbsi iddiprtundr e&PSss Rt HeRy eseht e B1Mepbaned (1)
ni trogen-cont ai ni ng nonocyclic aromatic heterocyclic
group having 1 to 3 substituent groups, or a 9- or

12rnenbered ni trogen- cont ai ni ng bicyclic heterocyclic
gfoup having 1 to 4 substituent groups; Z', Z2 and Z3
,ea Rdependent |y represent a hydrogen atom a

atom orz2a cyano group; and n represents 0, 1
’ alt ereof, or solvates thereof. 2. The
caonpound acgording to Claim1l, salts thereof, or

sol vat es tWereof, wherein R in the general fornula

(1) i's angone of a{drloup sel ected fromthe group
consistiné gg§a pyridyl group, a triazol opyridyl
group and a py#4 dopyrimdinyl group, having 1to 3
substituent grqgéps. 3. The conpound according to O aim
1, salts thereagf, or solvates thereof, wherein R2 in
t he general f orgiul a (1) is a 125 pyridyl group having
1 to 3 substituent groups. 4. The compound according

whordgim1l, salts thereof, or

R’ represents a Cl-C6é alkyl group which may have 1 to €
halogen atoms as substituent groups, a C2-C6 alkenyl group which
mey have 1 to 6 halogen atoms as supbstituent groups, or a C3-C7
cycloalkyl group which may have 1 to 6 halogen atoms as
substituent groups;

R® represents a 6-membered nitrogen-containing monocyclic
aromatic heterocyclic group having 1 to 3 substituent groups, oz
a 9- or 1l0-membered nitrogen-containing bicyclic heterocyclic
group having 1 to ¢4 substituent groubs;

z*, 2? and 2° each independently represent a2 hydrogen atom,
a2 halogen atom or a cyano group; and

n represents 0, 1 or 2],

salts thereof, or solvates thereof.

2. The compound according to Claim 1, salts thereof, or
sclvates thereof, wherein R?’ in the general formula (I) is any
one of a group selected from the group consisting of a pyridyl
group, a triazolopyridyl group and a pyridopyrimidinyl group,

having 1 to 3 substituent groups.

3. The compound according to Claim 1, salts thereof, or

solvates thereof, wherein R’ in the general formula (I) is a




'sol vates thereof, wherein R2 in the general fornula
(I') is a group represented by the followi ng fornula
(1): Ra Rb (1) N [wherein R, represents a hal ogen
atomor a Cl-C6 alkyl group,.and Rb represents a
carboxy Cl-C6 al kyl group, "a carbanoyl group, a
N-C - C6 al kyl car banovi _group, a N, N-di (Cl-C6
PY LRy PEARDAMANT §r bAPS I HEHFFEPEXIE TRSCH
al kyl ) car banoyl group, a carboxy group, an amno
gro%g1 a N (hydroxy d -C6 al kyl)am no group or a
%IWP@HWO"W:IO&WHS 5P ot lmé FRECRIMSESRd °F
solaﬁa&@@dltagré@f Chigtieedn ®alits n_hbeé&ﬁéramﬁforﬁ@ié/aﬁ@s is a
t her eof wherein Re | group and Rb is a

S
IR WQFSi?nEﬂd & §PEyF?1:Ja9°Hé}ﬁ)florE¥6% ¥ formula (1).
6. The conpound according to Caim1l, salts thereof,
or solvates thereof, wherein R2 in the genera
formyt’d (1) is a group represented by the foll ow ng
filormyl a (2) Ec (2). Re [wherein the group of
[t Cogen?cont }hing ring structure represents a
trNazol opyridyl group or a pyridopyrimdinyl group; R
wihéRysgsents a hal ogen atomor a C-C6 al kyl group; Rd
~ represents a hydrogen atom a hydroxy group, an am no
grOLﬁﬁ q@ngpffnts P-@Gloa?ky¢§%ﬁnQ¥oangu% Grrkyl group; and
R, N‘e(amégéﬁ%é’ L =B oal, kyl J@gmanayar H@up,arhd caBSaﬂfm@;PI esRbS a
droxy _group or. an 0X0 Qgrou ? 7. he conpound
SR RIS A O I S JE SR R
gr&lip SQ vat@gatbey agf—,cev\/a@kgu ncﬂbamath@r@meraalcafcsbwl a
(I') is a Cl-C6 al ky rou whi ch have 1 to 6
ITPE 0gEn a&?&ﬁsar%%p's&b fi P&%ﬁ?xbr%uﬁ alkyl)amino group o= a

Cl-C6 alkylsulfonylamino group] .

5. The compound according to Claim 4, salts thereof, or
solvates thereof, wherein R, is a Cl-Cé alkyl group and R, is a

N- (hydroxy Ci-C6 alkyl)carbamoyl group in formula (1).

6. The compound according to Claim 1, salts thereof, or
solvates thereof, wherein R® in the general formula (I) is a

group represented by the following formula (2):

Re
Rd

m<

Re

(2)

[wherein

the group of nitrogen-containing ring structure represents
a triazolopyridyl group or a pyridopyrimidinyl group; R.
represents a halogen atom or a Cl1-C6 alkyl group; Rs represents
a hydrogen atom, a hydroxy group, an amino group, a N-(Cl-Cé
alkyl)amino group or a N-(hydroxy C1-C6 alkyl)amino group; and

R, represents a hydroxy group ©Or an 0xo group;.



8. The compound according to any one of Clains 1 to 6,

salts thereof, or solvates thereof, wherein R in the

general formula (1) is a 2,2,2-trifluoroethyl group,

a 2-chloro-2,2 difluoroethybggroup, a

2,2-difluoropropyl group or a 2,2,3,3,3-

pent af | uor opr opyl group. 9. The conpound according to

any one of Clainms 1 to 8, salts thereof, or solvates
7.ther£ﬁ§ chmeueHnaébonﬁmicZEOaaﬁytnﬂd1oﬁlUmaimnal abofAp salts

3 d t 71, .72 and 73
SR 76 ADbHE I SRS COenSr R o Rui 5 (FF Sae o gomiia

Ipomoaum:d a6 CaI Ky Ngyrivapanyi cnenanf hekai hrstd & halpgsal dtoms
or solvates thereof, wherein n in the genera

there
ast oy %fueFF)gf%PBf 11. A medi canent containing the
conpound accordlng to any one of Cains 1 to 10,

5. 530 b hergalnoLnlaiatesl bey ogle 2y The redicamenl

accor drug or preventing
there¢f eatr ngluathscdasecassochatad B tirl disooanpral formula

,greDSfaa dé %nzaggiﬂfué%%mogr%t (3- aoyebdprotein. 13.

‘¢anent “according to Caim 12, wherei'n the
di dlsewsrrhvasgoenat ed Ani2tAibPoTIRICDYANEFALR O andf &r3: 3.3~

pegggffﬁgfyﬁrgéggsgngﬂyl0|d protein is Al zheiner's

I sease Or wn"s syndrone. 14. A pharnaceutica
conmposition containing the conpound according to any

9, 0Nne QBeCléﬁﬂg%ﬁE %ecégduﬁfhkﬁahpeéﬁgfof(@1alﬁglyak€% salts
t hereof, and phar maceutical | y acceptabl,e carrier.

thepgof 155 SGéLé’aBFStﬂée-(’?@r?poUHdr%rc‘b& d??ﬁj % 0255 Ye Topozine

atgn‘g“ 884 L3t 05 4Gy Slgks Lheredfn z0f Fokvates atbesgsf o
for the manufacture of a_ medicanment. 16. The use
£130E5RE HP™ro 18 APPn I8 e TRhefBF At hel edi canent is a

drug for preventing or treating a disease associ ated
wi th abnornmal generatjon and/or secretion_ of
10R. amfiP6i BOPRPHRT RCCRTIIRREUSEYallor AF g 3685 aftn 6 531ES
tnahebe| ot e 1diaseasthe dasycivatedimit hinahher gaheral formula
eneration and/or secretion of R~ anyloid protein is
(IA| 2Refmer' s di sease or Down's syndrone.

11. A medicament containing the compound according to any one

=

of Claims 1 to 10, salts thereof, or solvates thereof.

12. The medicament according to Claim 11, which is a drug for
preventing or treating a disease associated with abnormal

generation and/or secretion of P-amyloid protein.

13. The medicament according to Claim 12, wherein the disease

associated with abnormal generation and/or secretion of f-

amyloid protein is Alzheimer’s disease or Down’s syndrome.

14. A pharmaceutical composition containing the compound
according to any one of Claims 1 to 10, salts thereof, or

solvates thereof, and a pharmaceutically acceptable carrier




18. . A nethod for treating a disease associated with
abnormal generation and/or secretion of R-anvloid
protein, conprising admnistration of an effective
anmount of the conpound accqﬁqing to any one of Cains
1 to 10, salts thereof, or "Solvates thereof. 19. The
treatnment method according to Caim 18, wherein the

15 di sedse ofs$bei et uwact lBcabndipmltgenyr are oiF aidhisp 1 to

1058808l @R Bor RAMLLOLE: Y QlrRIRoS AbZheldmRhngsdhspases
__or_Doun"s syndrone. or the Iike.

ie. The use according to Claim 15, wherein the medicament is a

drug for preventing or treating a disease associated with

abnormal generation and/or secretion of B-amyloid protein.

17. The use according to Claim 16, wherein the disease

assoclated with abnormal generation and/ocr secretion of B-

amyloid protein is Alzheimer’s disease or Down’s syndrome.

18. A method for treating a disease associated with abnormal
generation and/or secretion of P-amyloid protein, comprising
administration of an effective amount of the compound according
to any one of Claims 1 to 10, salts thereoif, or solvates

thereof.

19. ~The treatment method according to Claim 18, wherein the

disease associated with abnormal generation and/or secretion of

B-amyloid protein is Alzheimer’s disease or Down'’s syndrome.

or the like.



