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2- PYRI DI NECARBOXAM DE DERI VATI VES Techni cal Field The
present invention relates to a gl ucokinase activating
- agent containing a pyridine-2-carboxanm de derivative
-~ as an effective conponent. Mreover, it relates to
“novel 2-pyridine ‘carboxam de derivatives and salts
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Glucokinase (GK) (ATP: D-hexose 6-phosphotransferase, EC
2.7.1.1) is one of 4 types of hexokinase (hexokinase IV) in
mammals. Hexonase is an enzyme acting in the first stage of
a glycolytic pathway which catalyzes the reaction from glucose
to glucose 6-phosphate. Occurrence of glucokinase is
localized mainly in liver and the beta cells of pancreas, in
which glucokinase controls the rate-determining step of glucose
:metabolism, whereby it plays an important role in the
generalized saccharometabolism. Glucokinase in liver and that
in the beta cells of pancreas are the same in their enzymatic
properties, though the sequences of the N-terminal 15 amino
acids are different each other due to the difference of splicing.
In 3 types of hexokinase (I, II, and I1I) other than glucokinase,
the enzyme activities are saturated at a 1 mM or lower
concentration of glucose, whereas the Km of glucokinase for
glucose is 8 mM, which value is proximate to the physioclogical
blood sugar level. Therefore, the intracellular glucose

metabolism is accelerated through glucokinase in response to
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1 the change of bl ood sugar |evel fromnormal (5 MV
to postprandial elevation (10-15 m\V). About 10 years
ago, a hypot hesi's has been proposed that gl ucoki nase
wor ks as a glucose sensor in the beta cells of
pancreas or liver (Garfinkel D, et al., "Conputer
nodel ing identifies glucokinase as gl ucose sensor of
pancreatic beta-cells", American Journal Physiol ogy,
247, 3Pt2. 1984, P.527-536). Fromthe recent results
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reactions of the pancreatic beta cells and
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sugar and store it as glycogen, resulting in decrease

afversopnthr ebeepe. A, et al., “Pransgenic knockouts reveal a
critical requirement for pancreatic beta cell glucokinase in
maintaining glucose homeostasis”, Cell, 83, 1995, P.69-78.
), the blood sugar level is decreased in normal and diabetic
mice in which glucokinase has bee generated in excess (Ferre
T, et al., "Correction of diabetic alterations by glucokinase”,
Proceedings of the National Academy of Sciences of the U.S.A.,
93, 1996, P.7225-7230). With increase of the glucose
concentration, the reactions of the pancreatic beta cells and
hepatocytes move toward decreasing the blood sugar level though
the degree is different respectively. The pancreatic beta
cells work to secrete much more insulin, and on the other hand
the liver uptakes sugar and store it as glycogen, resulting in
decrease of sugar release.

Thus, the change of the enzymatic activity of glucokinase
plays an important role in mammalian glucose homeostasis

through liver and the beta cells of pancreas. In a case of

causing juvenile diabetes which is called MODY2 (maturity-onset



Thus, the change of the enzymatic activity of

gl ucoki nase plays an inportant role in mamali an

gl ucose honeostasis through liver and the beta cells

of pancreas. In a case of causing juvenile diabetes

which is called MODY2 (maturity-onset 2 diabetes of

the young) , it has been found that a nmutation occurs

in the gl ucoki nase gene and decrease of the

gl ucoki nase activity increases the blood sugar |evel
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consi dered wuseful as therapeutic agents in the
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blood sugar level utilizing a system of glucokinase sensor. The
glucokinase-activating substances are expected to have an
effect of accelerating the insulin secretion in the pancreatic
beta cells and an effect of accelerating the sugar uptake and
inhibiting the sugar release in liver, and they are considered
useful as therapeutic agents in the II-type diabetic patients.

In recent vyears, it has been elucidated that the
occurrence of glucokinase of the pancreatic beta cell type is
localized in the brain of rats, particularly in the feeding
center (ventromedial hypothalamus; VMH}. It has long been
considered that about 20 % of the neurocytes in VMH, called the
glucose responsive neuron, have an important role in control
of body weight. Feeding of rats is decreased when glucose is
adrninistered into the brain, while inhibition of the glucose
.metabolismby intracerebral administration of a glucose analog,

glucosamine, causes hyperphagia. From electrophysiological
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as well as for obesity. As for a conpound haV|ng a
achivRling eNupPIRGs Ake arrefiildas therapeutic agents and/or

preventive agents for diabetes mellitus or for chronic diabetic
complications such as retinopathy, nephrdpathy, neurosis,
ischemic heart disease or arteriosclerosis, as well as for
obesity.

As for a compound having a pyridine skeleton and an amide
linkage attached to the pyridine skeleton which are contained
in the compounds (I) of the invention, the following compound
represented by the structural formula (IV) has been
described(see, for example, Japanese Laid-Open Patent

Application N¢.5-213382).

0] O-N
A 0 |N\ H’4\/&48u
N. = =
Cl
(V)

In the compound (IV) described in Japanese Laid-Open



I i nkage attached to the pyridine skel eton which are

contained in the conpounds (I) of the invention, the

foll owi ng conmpound represented by the structura

formula (1V) has been described(see, for exanple,

Japanese Lai d-Open Patent Application No.5-213382). 0

ON ON- NtBu rj~ NHdA (IV) In the conpound (1V)

descri bed in Japanese Lai d-Open 4 Patent Application

No. 5- 213382, however, the location of the C=N and the
Pa e tl A Jniksagd onn Nbh & -2388820| boyeveap. i thei ¥¢eateien of the

fromthat of the conpounds_of .the inyention.
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- As- for the structural l'y -anal ogous conpounds having the:
thetiinivieny iborimilalstediaee ¢t el Liusf, cthowtiditydeannided
~2_represented by the fornul ae gvg:_N S- Ph N:N Cl_. OM
1n({epanese Laid-Open Patent Application No.5-213382 relates
to herbicide.

As for the structurally analogous compounds having the
utility for diabetes mellitus, the following compounds

represented by the formulae (V):

| H
N N\[ttl\ Cl
|
BN
Me
V)
and (VI):
N O—{C:)%—Me
-
I
. |\\N
0 = o
(V1) i-Pr

have been described (see, for example, Published Japanese
Translation of PCT International Publication No.2001-522834).

One of the utility of the compounds described in the
Published Japanese Translation of PCT International
Publication No.2001-522834 is for diabetes mellitus, the same
as that of the compounds (I} of the present invention.

The compound (V) or (VI) described in the Published
Japanese Translation of PCT International Publication

No.2001-522834 and the compounds (I) of the present invention
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and (MI): NOM HQ/ O1 NA\NOO (VI) 1-Pr have

been described (see, for exanple, Published Japanese

Transl ati on of- PCT I nternational Publication

No. 2001- 522834). One of the utility of the conpounds

described in the Published Japanese Transl ati on of PCT

International Publication No.2001-522834 is for

di abetes nellitus, the sane as that of the conpounds

(I') of the present invention. The conpound (V) or (V)
indesmmobéchvienatgyer Hibld shedetdapandde Tuadshanited sfeleton

PCT International Publication _No.2001-522834 and the
angogpoandde( Lynkage henpka P¥TigiRt¥FHRI- 5 in comon
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pyaefidtihe ring ) dhibkeritegcompoiled (Ve condunbas Vo subgtdjuent
has no substituent at the 6 position of the pyridine
aty ithg. 6| Rogddienont thejBYRIAHNY FiePent that the
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Publ i shed Japanese Transl ati on of PCT
atom constituting the pyridine ring, while the compound (VI)
described in Published Japanese Translation of PCT
International Publication No.2001-522834 has an amide linkage

at the position separated by one carbon from the nitrogen atom

constituting the pyridine ring. Moreover, the location of the

"amide linkage relative to the C=N moiety of the pyridine ring

corresponding to the ring B in the compounds (I) of the present
invention are different from that of the compound {(VI} of the
Published Japanese Translation of PCT International
Publication No.2001-522834.

As for a compound having the same pyridine-2-carboxamide

skeleton as the compounds (I) of the present iﬁvention, the

compound of the formula (VII):

N—-NH
/
Z N
|
/N| N
“ H
(vII)

has been described (see, for example, WO01/81345). However,
the location of the amide linkage relative to the nitrogen atom
of 1H-pyrazolol3,4-blpyridine-4-yl which is attached to the

nitrogen atom of the amide linkage in the compound (VII) is



I nternational Publication No.2001-522834 has an am de
linkage at the position separated by one carbon from
the nitrogen atom constituting the pyridine ring.
Moreover, the |ocation of the amde |inkage relative

to the C=N noiety of the pyridine ring corresponding

to the ring Bin the conpounds (1) of the present
invention are different fromthat of the conpound (VI)

of the Published Japanese Transl ati on of PCT )
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6 YORitBAR4 f tHewpvehidinkhskdDetdn ain dfhe feranide(VII) are
- linkage relative to the nitrogen atom of - -
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the conpounds (I) of the present invention. In
(Iaddift ths, presestdiftenenént at thaheheitaesBracdurs.
positions of the pyridine skeleton in the formula .
(VI | Tharefope ¢ (ifiectomr s ddenchtthifsPreRglt igvemidon are
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asp¥bh) oFstEé f d@s et t ddimdtiaciiP AN dse pyridine skeleton,
though both compounds have the pyridine-2-carboxamide as
fundamental skeleton. Thus, the compounds (I) are different
from the compound (VII) in total.

The purpose of the invention is to provide a therapeutic
agent and/or preventive agent for diabetes mellitus which can
bind to glucokinase to increase the glucokinase activity, as
well as an anti-obesity agent which activates glucokinase to
stimulate the satiety center.

As mentioned above, it is advantageous that the compounds
of the invention have a better drug effect than the existing
diabetic agents and provide a possibility of resulting in
development of new drug effects which have not been possessed
by the existing diabetic agents.

The present inventors, accordingly, worked assiduously
to develop a new diabetic agent which has a better new drug effect
than the existing diabetic agents based on the action mechanism
different from that of the existing drugs. As a result, they
have found that the compounds represented by the formula (I)

have a glucokinase-activating effect. Thus, the invention has



(1) of the present invention in the entire structure.

Therefore, the conpounds (I) of the present invention

are different fromthe conpound described in

WD /81345 in the aspect of ‘the substituent attached

to the pyridine skeleton, though both conpounds have

the pyridi ne-2-carboxam de as fundanental skel eton.

Thus, the conpounds (I) are different fromthe

compound (VII) in total. The purpose of the invention
beeg complevede a therapeutic agent and/or preventive

agent for diabetes nellitus which can bind to

gl ucoki nase to i ncrease the glucokinase activity, as
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of the invention have a better drug effect than the

exi stihg 2 dlogpeund gfetbhe Loamyleyildd :a possibility of

resulting in devel opnent of new drug effects which
ave not been(possessed by the existing diabetic
The pulesent inventors, accordingly, worked

; Fly\ tohHevefﬁg g\new di abetic agent which has
a betterl new drhly ef fREt "/t han the existing diabetic
agent® bayeéd od %he actton mechanism different from
that of t exiBting drugs. As a result, they have
found that the conpounds represented by the formula
(1) have a gl ucokinase-activating effect. Thus, the
i nvention (las 7 been conpl eted. Disclosure of the
Invention That is, the invention provides the
[Wbéreiahngé.represents N, 8 or 0, or a divalent saturated

hydrocarbon group of 1 to 6 carbon atoms (when the carbon number
of the divalent saturated hydrocarbon group is 2 or more, one
of the carbon atoms therein may be replaced by a nitrogen atom,
" oxygen atom or sulfur atom):; R? represents a 6- to 10-membered
aryl group, 5- to 1l0-membered heteroaryl group, cycloalkyl
group of 3 to 7 carbon atoms, or lower alkyl group (wherein R*
may be substituted on r! by 1 or 2 groups selected £rom the group
consisting of amino, lower alkyl group (the hydrogen atom of
the lower alkyl group may be substituted by a group comprised
of hydroxyl group, lower alkoxy group, halogen atom, carbamoyl
group, mono-or di- lower alkyl carbamoyl group, carboxyl group
alkéxy carboyl group, alkanoyl group, amino group, mono- or
di-alkylamino group), lower alkoxy group {the hydrogen atom of
the methylene or methyl group constituting the lower alkoxy
group may be substituted by hydroxyl group, halogen atom,
carbamoyl group, mono- or di- loweralkyl carbamoyl dgroup,
carboxyl group, alkoxy carbonyl group, alkanoyl group, amino

group, mono- or di- lower alkylamino group), carbamoyl group,
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(1) A compound of the formula (1): O DringA DNH

IringB R3 XI N R2 RL (i) [wherein X1 represents N,

S or 0, or a divalent saturated hydrocarbon group of

1 to 6 carbon atons (when the carbon nunber of the

di val ent saturated hydrocarbon group is 2 or nore, one

of the carbon atons therein nay be replaced by a

nitrogen atom oxygen atomor sulfur atom ; Rl

represents a 6- to 10-nenbered aryl group, 5- to
lovernadyledrhaney bagybugr o dd,- loyeirod sl capbtameydf Froup,
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ogen "at I"ower oup may be
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group constituti OXy group may

alxybstil FuheUakind oy, CUEQBmlit@agerbatydngroup, N-C1-Cé
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D represents O or S; R? and R® are the same or different, each
representing a hydrogen atom, lower alkyl group, lower alkoxy
group or halogen atom;

the formula (II):

(1
represents a 5- to 7-membered hetercaryl group or 6- to
10-membered aryl group which may have on the ring 1 or 2 groups
selected from the group consisting of lower alkyl group, lower
alkoxy group, hydroxyl group, hydroxyalkyl group (the hydrogen
atom of the hydroxy group of the hydroxyalkyl group may further

be substituted by a lower alkyl group) and halogen atom;

the formula (III):

I
N ring B

(ny

répresents a monocyclic or bicyclic heteroaryl group in which
the carbon atom attached to the amide nitrogen atom contained

in the formula (I) forms C=N together with the nitrogen atom



| ower al kyl car banoyl group, di-I|ower alkyl carbanoyl

group, carbanoyl am no group, carbanoyl oxy group,

car boxyl group, cyano group, sulfanmoyl group,

trifluoronmethyl group, hal ogen atom hydroxyl group,

fornmyl group, C2-C6 al kanoyl group, N C2-C6

al kanoyl am no group, Cl-C6 al kylthio group, N Cl-C6

al kyl sul fanoyl group, N, N-di-Cl-C6 al kyl sul fanoyl

group, Cl1-C6 al kylsulfinyl group, Cl1-C6 al kyl sul f onyl
ingtieip;ing Cihe€beinl iyd dielteampryti gvoypouy hemecgn the ring
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e yl group, | ower al koxy - group or halogen atom  the:
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(e 181, e o), SRR 5.

(3) The compound according to (1) or (2), wherein both
of R? and R® are hydrogen atoms.

(4) The compound according to any one of (1) to (3),
wherein the ring A is phenyl group, isothiazoleyl group,
imidazolyl group, oxazolyl group, thiadiazolyl group, thienyl
group, triazocleyl group, tetrazolyl group, pyridyl group,
pyrimidinyl group, furyl group, thiazoleyl group, isoxazolyl
group or pyrazolyl group, which may contain on the ring 1 or
2, groups selected from the group consisting of lower alkyl
group, lower alkoxy group, hydroxy group, hydroxyalkyl group
(the hydrogen atom of the hydroxy group in the hydroxyalkyl
group may further be substituted by a lower alkyl group) and
halogen atom.

(5) The compound according to any one of the above items
(1) to (4), wherein X' is a group selected from the group
consisting of nitrogen atom, sulfur atom, oxygen atom, -CH;-,
-N-CH,-, -S-CH,-, -0-CH,-, -CH,-N-, -CH,-O- and -CH-S-.

(6) The compound according to any one of (1} to (5),

.wherein the ring B is a 5- or 6-membered heteroaryl group which

contains at least one nitrogen atom of C=N constituting the ring

10



the carbon atom attached to the am de nitrogen atom
contained in the formula (1) fornms C=N together with
the nitrogen atom 9 .................... in the ring
(wherein the heteroaryl group may have in the ring B 1
or 2 substituents selected fromthe group consisting
of Iower alkyl group, |ower al koxy group, hal ogen
atom trifluoromethyl group, hydroxyal kyl group (the
hydr ogen atom of the hydroxy group in the )
ashg dresazd aydm g PouR ﬂm?rfmtfh@ﬁb@ée‘g distaqasd gyoug which
. lawer al kyl gr.oup) ... oal ky t he am-ng grgu
15 Roped Y SRRyt ofupE, Frs ety Retsorty e grons Witn
p k 0y p rboxyl group,
Pﬂ%ﬁ?i §E§? ogg gF%é ¥ ﬁoggano group)] or a
phar maqeurh@&bérypmm@mmﬁﬁtté mﬁoéne(aﬁ The to (6),

conpound according to (1), wherein Dis S % The
he(mp@uﬁd 1ace Grdtagl ongmbexnd @Y1 GREHBK b b0 oRergered

re hydrogen at 4) The co ccor Lh
P SIS S N L Yl S
phenyk ) graup., cérﬁ%mézgé@afdﬂ@% amﬁﬂ gﬁé%f' (950@9 (6),
oxazolyl group, I'adi azol yl group, i enyl group,
whielded2i0R'eYE 06 0D 10 ehemBet§d ayryauproppraw§lh tgr doppembered
pyrimdinyl group, furyl group, thiazoleyl group,
heitegearyily grogPeup or pyrazolyl group, which may

COn 263, B "o et o sl B RTL 8 g (ST BB,
wh@r@4Ry RPYHE 0XYe 9T £4P1.0 IisHivawd@d Kyty D' @déup ( t he

hydrogen atom of the hydroxy group in the hydroxyal kyl

grouglmy The tdmepdmd wistarditran tyy smydt ower ofl K¢l to (6),
Whger:t:%lil.n) angs QagOgsch] fl(g Omembered heteroaryl group.

{(11) The compound according to (9) or (10), wherein the
substituent of the ring A is a hydrogen atom, lower alkyl group,
lower alkoxy group, hydroxyl group, or hydroxy lower alkyl group
(the hydrogen atom of the hydroxy group of the hydroxy lower
alkyl group may further be substituted by a lower alkyl group} .

(12) The compound according to any one of (9) to (11),
wherein the ring B is a thiazoleyl group, imidazolyl group,
isothiazoleyl group, thiadiazolyl group, triazoleyl group,
oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl
group, pyridazinyl group, pyrazolyl group, pyrimidinyl group,
pyridothiazoleyl group, or benzothiazoleyl group.

(13) The compound according to any one of (1) to (10),
wherein the substituent of the ring B is a hydrogen atom, lower
alkyl group, halogen atom, hydroxyalkyl group, amingalkyl group,
or alkanoyl group.

(14) The compound according to any one of (9) to (12},

wherein the substituent in R' is hydrogen atom, hydroxyalkyl

11



(5) The conpound according to any one of the above
items (1) to (4), wherein Xl is a group selected from
the group consisting of nitrogen atom sulfur atom
oxygen atom -CH2-, -NCH2-, -S-CH2-, -0O CH2-,
-CH2-N-, -CH2-O and -CH2-S-. (6) The conpound
according to any one of (1) to (5), wherein the ring
Bis a 5- or 6-nenbered heteroaryl group which
contai ns at | east one nitrogen atom of C=N

9reYRst 1 PWRT AgkY FregIFCP‘FR,] lpyezsa AkARY GrsattonfasPagoyl group.

h me
A R e L L R
trﬂ&qnﬁkoﬂéeuylogreﬁpldﬁblg?@ﬁpaﬁsm e ctitbyl group,

according to any one of (I) t wherein Rl |s a
N-€2-Cé dlkawergicaneichcagybupr. 0U0p;C6- allcjl:lsﬂllrfamyér gdoup, C1-Cé6
: het eroaryl group, or cycloalkyl group of 3 to 7 .
alkylpBARC EBPURheCE oRPHUPRLEEL 0FBPRY: t 0 any one of (1)

or 50ty T SefeBun®aBefraif 190?**%%%@%'1)%8“?14)-

whe@eRaURHe66RPpEIRE FOpPE¥eRBEAOby (dhetfotfila Whprein
Rl is a 6- to 10-nmenbered aryl group. (10) The

conpound according to any one of (1) to (6), wherein
R is a 5- to 10-nenbered heteroaryl group. (11) The
-npound accoi@ing to (9) or (10) , wherein the
ofll t he r|ng A is a hydrogen atom | ower
I'pder—aCKox¥y group, hydroxyl group, or
r akaI gﬁ (the hydrogen atom of the
g oxy lower al kyl group nay
further b 2subsB|tuted by a | ower al kyl group). (12)
The conpound according to any one of (9) to (11),

{0

(wherein the respective symbols have the same meanings as

defined abowve)

is:
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]Jtriazole~3-y1l)-N~
(thiazole-2-yl)-2-pyridine carboxamide,
3-{4-fluoro-phenylsulfanyl)-6-(4-methyl-4H~[1,2,4]triazole-
3-yl-sulfanyl-N-(4-methyl-thiazole-2-yl}-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulf
anyl)~N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluorc-phenylsulfanyl)-6-(l-methyl-imidazol-2-yl-sulfa
nyl)-N-(4-methyl-thiazole-2-y1l)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(l-methyl-1H-tetrazole-5-yl-s
ulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
3-(cyclohexylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)
-N-{4-methyl-thiazole-2-yl)-2-pyridine carboxamide,

12



wherein the ring Bis a thiazoleyl group, imdazolyl
group, isothiazoleyl group, thiadiazolyl group,
triazol eyl group, oxazolyl group, isoxazolyl group,
pyrazi nyl group, pyridyl group, pyridazinyl group,
pyrazolyl group, pyrimdinyl group, pyridothiazol eyl
group, or benzot hi azol eyl group. (13) The conpound
according to any one of (1) to (10), wherein the
substituent of the ring is a hzdrogen ato

3- él4kyfﬂugF9FBheml%‘g%ﬁa%Y%ﬁ76h&@lﬁb fb%nf]ﬁle 35Y1-suls
and g oRe ke gbPaa v EL- 2 Phind %%3%?43‘2% {1 aherei n

RmﬁlaueiéLQU§ﬁlsuﬂf&ﬁy1§ by diRgeD, @tﬂﬂ%rﬂaﬂap@yguyy}-n-(4

1 group, Iower alkyl™ group, |ower OXy group,
—neahbaﬁmyhagobapz va) kgl parbdimy| cagrioegamide ,
di al kyl carbanoyl group,  cyan trlfluorone h

3 dﬁo£5u0ﬁar55@%Yhﬁ%hfa@zltﬁ6a?kggggfigﬂbﬁﬁ@az ~sulf
B eyl vk R
3 @g€a9uad195ﬁ91dsng4ﬁox@ny 20erohz61d - ﬁoyiléalfampgyemn(th
he conpound represented by the formula (1): O ring A
1aloNeHQBylmgB— pRaidine Nafb&kam{d¢. (wherein the
3G R0l 2, e (e £ TEALL D88 25y PEL By
-N-(thiazole-2-yl)-2-pyridine carboxamide,
-3—(4—methoxy—phenylmethylsulfanyl)—6—(4—methyl—4H—[l,2,4]tr
iazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(3-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]jtriazole~3-yl-sulf
anyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(2,4-difluoro-phenyl-sulfanyl)-6-(4H-[1,2,4]-triazole-3-y
I-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(5-methyl-4H-[1,2,4]triazole-
3-yl-sulfanyl)-N-{thiazole-2-yl)-2-pyridine carboxamide,
3-(4-cyancphenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfan
vl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(pyridine-4-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfa
nyl)-N-{thiazole-2-yv1l)-2-pyridine carboxamide,
3-{4-fluoro-phenylsulfanyl)-6-(4H-[1,2,41triazole-3-yl-sulf
anyl)-N-(4-thiazoleol5,4-b] pyridine-2-yl)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)—ﬁ—(4—methoxymethyl—thiazole—2~y1)—2-pyridine
carboxamide,

3-{4-acetyl-

13



R

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
I)-N- (thiazol e-2-yl)-2-pyridine carboxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(4-methyl-4H[1,2,4]tria
zol e-
3-yl -sul fanyl - N- (4-net hyl -t hi azol e-2-yl ) -2-pyridi ne
car boxam de,
3-(4-fluoro- phenylsulfanyl) 6-(4H[1, 2, 4]triazo|e-3-y|
-sul f any Il 4- et hyl -t hi azol e- 2-yl) frld ne

pheaw s ihpael ) - (4H [1; 2 4jtriazole- yl su fanyl)-N-(thi

4_f h | sul fa 1-met hyl -i m dazol - 2-yl -
g T hT §-REC RS rPE P PR M. oyl )+ 2- pyr i ne
3- %@h@@?ﬁ@hgez 1- sulfanyl) 6 4H[1 2,4]triazole-3-yl-sulfa
| uor o- eny sul fanyl) nethyl-lk#tetrazole 5

nylyLNs(thiéanyé)ZAylﬂ nepﬁwidiﬂ&aaaﬂbnﬁhmddaZ pyri di ne
car boxam de,

5 é4C@9éh9ﬁﬁm?tgﬁlfgh?myl§u1¥§$¥{hf@rM%HTihz%4%1§ry¢zg&ﬁ L

v bt SenHUBLAYO1 P 200  Sa pordadn oY %&Zﬂ?h‘iﬁ

3—%42fﬂhbfb Héﬁyﬁsﬁiféﬂ%i& 6-(5-methyl-4H-[1,2,4]triazole-
anyl ) - N (t'hi azol e- 2-yl pyri di ne carboxanlde

3~ SieshlﬂamYE)QNy[thﬂaﬁahgbls64{u}9fﬁ;dzm¢{2+$kb+é-ﬁvyiqine
-N-(4 -nethyl-thiazole-2-yl)-2-pyridine carboxam de,

CaﬁboFQm%d?uoro phenyl sul fanyl) -6- (4H [ 1, o

3—g44%££hﬁ%aéﬁe§y¥£ufgéﬁyl?Dgl24ﬁtEPIfzgi€f£é¥$igy§l§ﬁf§hlf

an§1@ hroyh spéfRe¥ymEthgtt tlidz4]14 z D} €2 %yflamé anyl ) -
N-(th iazole-2-yl)-2-pyridine carboxam de,

- cagbpzanider o- phenyloxy) 6- (4H[ 1, 2 4]triazol e- 3- yI sul f

- T s rarnonhephCRy Chenkyl str Py ) 8 £ RERERTGI Saary1 e
aniy%}%éf‘efé- YRR R AT QLT 3 T R B O e
ca@abhamaaéde,
3-(4-fluoro-phenylsulfanyl)-6-(3H-[1,2,3]triazole-4-yl-sulf
ényl)—N-(thiazole~2~yl)-2~pyridine carboxamide,
3-(4-methylsulfonyl-phenylsulfanyl)-6-{4H-[1,2,4]triazole-3
-yl~gsulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(5-hydroxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl}-6-(5-methoxymethyl-4H~[1,2,4]tr
iazole-3-yl-sulfanyl)-N-{thiazole-2-yl)-2-pyridine

carboxamide,

' 3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3

-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-{4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-11,2,4]triazol
e-3-yl-sulfanyl)-N-{(thiazole-2-yl)-2-pyridine carboxamide,

3-(4-trifluoromethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
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3-(3-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl
-sulf anyl)-N-(thiazole-2-yl)-2-pyridine carboxam de,
3-(2,4-di fluoro-phenyl -sul fanyl)-6-(4H1[1,2,4]-triazo
e-3-y 1l-sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(5-nmethyl-4H[1, 2,4]tria
zol e- 3- yI sulfanyl) N-(t hi azol e-2-yl)-2-pyridine

car boxam

-ylcauéyaﬁzbheﬂyﬁEG%#&%&P)ZeY%hrETEY%%%%Q?.%QBP%X%ﬂ@@e

s B rd R Ph R T e a P | LU Ok EEpone-
3-§gL%@%faM&11bh(thh@é@b§e2zy§iy2zfg¥fﬂaﬂ@ecaabsdﬁamﬂ@e,

| uor o- phenyl sul fanyl )-6-(4 1,2,4]triazol e-3-yl
3- {hghtoxgeﬁhYlka4phhngzshbﬁ@ﬁyn)b@ (4H-[1,2,4]1triazole-3-

yl@érhfkgﬁﬁaxé DhehGhaRFPARgR) V) (AFPYILOLES! | GEEPREamyde.

S -
AR AP REPASYRERRYR) € B 88T L 2 BB gl arart o
fa%ﬁﬂhQNanlqg -d3me4naeBhYhométhyl-thiazole-2-y1)-2- pyrldlne
enyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl-sul fanyl)-N

Ca{@bkﬁmldﬁole 2- y:) 2|$yr|F|ne car boxani de,

- 2_vl| - 4
3-J4-AAMSRGY] AR PORE AP ST SPYPRY LBy aF hb Bal BOxGh At 1t L
AT -
cagdblanaaege,

3-(4-f|uoro-phenylsulfanyl)-6-§5 net hyl - 4FL[1 2,4]trira
3-4dl-bydroxyethyl-phenylsulfanyl)-6-(4H-[1, ,41triazole-3-y

1- sgﬁﬁg hg k%ﬁ&%g?&ggég§i?g§p§r959Xélgaggoxa¥iae? pyr
3-{4-methylsulfamoyl-phenylsulfanyl)-6-(4H-{1,2,4]triazole-
3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]-
triazole-3-yl-sulfanyl)}-N-(isoxazol-3-yl)-2-pyridine
carboxamide,
3-(4-hydroxy-cyvclohexylsulfanyl}-6-(4H-[1,2,4]1triazole-3-yl
-sulfanyl)-N-{(thiazole-2-yl)-2-pyridine carboxamide,
3-{4-fluoro-phenylsulfanyl)-6~(4H-[1,2,4]-triazole-3-yl-sul
fanyl)-N-pyridazine-3-yl)-2-pyridine carboxamide,
3-(pyrazine-2-yl-sulfanyl)-6-(4H-[1,2,41triazole-3-yl-sulfa
nyl)-N-{thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H~[1,2,4]triazole-3
-yl-sulfanyl)-N-{pyrazine-2-yl)-2-pyridine carboxamide,
3~(6—methy1—pyridine—3—yl~sulfanyl)—6—(4H—[1,2,4]triazole—3
-yl-sulfanyl)-N-{4-methyl-thiazole-2-yl)-2-pyridine
carboxamide,

3-[4-(1-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
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3- (4- et hyl - phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-yl
-sul f

anyl ) -N- (4- methoxynet hyl -t hi azol e- 2-yl ) -2-pyridi ne
car boxam de,

3- (4-chl oro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl
-sul f

anyl ) - N- (4- met hoxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne
car boxam de

3- slcéuﬂﬁaayé)pﬂehyhgar@bﬁy¥7yél(%rpyq;@l@?t?a%aQﬁ%mad%i

3-8 peraP i pbEraeher Sk e R Lt Y L f 2l £ fre -5

—yql%u&fan¥h75NLtQnﬁéihfh(EHiEZQiS 2=¥1)=2=pyridine

car boxam de,
ca¥bpgkametihoxy- phenyl sul anyl ) -6-(4H-[1, 2, 4] tri azol e- 3-yl

'ﬂzgﬁﬁ?ﬁﬁﬁvéCﬁyaﬁmgyhePh?nY%ﬁﬂé&@n%lt 91 §48-plr? ot heriazol

oxa
Ao F AT gRL A CArPeRpYT s Brterale RaRT AT AP RRE S,
cafbb&amlde _ o
i azol e- 3- yI sul fanyl )-N-(thiazol e-2-yl)-2-pyridine
3- d&Fhﬂthﬁidpyrldlne 3-yl-sulfanyl)- 6 (4H El 2,41triazole-3

3-(6-ne yridi ne- 3-yl sulfan é 1 2,4 trlg
var 693 Fanyl) <R ( ArgP Yo ne At bt EbshypF oo syt ) o it L dfne
d
ca%%rggﬁiﬁéfﬁylcarbanoyl phenyl sul fanyl)-6-(4H[1, 2,4]tr

3 —i(azglbthﬁigiﬁl-téﬂkﬁaﬁﬂa)5 Nyftbiazaheip-gt)48-pyr2dineriazo
car poxam ae,
le33cxltsuffaoydieNhythpheadesd kiréﬂ]ylz)psré-d#p? 102rh?¥ﬁmade ,

3-89 Bs %a%gé%h%%LL%UELAaQEéaE%sasa?:z:Yaﬁ: ¥ 0L 08 0z 010
3- §1C%uﬁﬁhﬁ b@ﬁex§a98§ gmbtén &%lélﬁékbaéngéﬁiaéa
- 3 y ul fanyl t -yl)=2-pyridine

3- qarhamaﬁhgeamlnoethyloxy phenylsulfanyl -6-(4H-[1,2,4]tri

3- (hydr oxyet hyl oxy- phenyl sul f anyl ) - 6- 54FL[1 2,4]triazo
azpde33-yil- §u|1faﬁyﬂ¥ -N- (18RraZ6Le327)) y 22PBYiflEnAe

car boxaglde
carboXainide,
3-(4-fluoro-phenylsulfanyl)~6—phenoxy-N—(4-methy;—thiazole—
2-yl)-2-pyridine carboxamide,
3-{2-chloro-phenylmethyl-amino)-6-(4-methyl-4H-[1,2,4]jtriaz
ole-3-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine
carboxamide,
3,6-bis-(pyridine-2-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)
-2-pyridine carboxamide,
3,6-bis-(4~fluoro-phenylsulfanyl)-N-(4-methyl-thiazole-2-yl
)-2-pyridine carboxamide,
3,6-bis-(thiazole-2-yl-sulfanyl)-N-(thiazole-2-yl)}-2-pyridi
ne carboxamide,

3,6-bis~(5-methyl-[1,3,4]thiadiazol-2-yl-sulfanyl)-N-(thiaz

ole~2-~yl}-2~pyridine carboxamide,
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3- (4- met hoxy- phenyl sul fanyl)-6-(4H[1, 2, 4] triazol e-3-y

[ -sul fanyl)-N

(5-di net hyl ami nonet hyl -t hi azol e-2-yl ) -2-pyridi ne

car boxam de,

3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,
4] tri

azol e- 3- yI sulfanyl) N-(t hi azol e-2-yl)-2-pyridine

car boxam d

3- é%mewwzx%%ms‘%%mﬂbr?ah%*)Us 352 R e v s
:Ea%X%BMN gnssﬁlééﬁﬂ" %hﬁié&féaf%f) 22 yﬂ)})lz.l.ﬂﬁé déé}_eboxam:,de ’
3- 34Gﬁeﬁﬁbﬁ¥L§héﬁfﬂﬁmif vylsuldmnyl )2 64 [¥ttddoRe 43 tyiasul

zol e- sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
fa@aﬂbeﬂaﬁnagxazol 3-vl)-2-pyridine carboxamide,

P PV A s S o

a e
=BT IR S0 4] il P aky )y 2 PYE IS SaTher e
3-1a=mbthoﬁyLﬁn@uyisﬁ&fahya;obe(2Hyt1 ;2 pytifhpnele-3-yl-sul
car boxamn de, _
fapylld-Nr- (bl o2 phiblylad@iaanyt §-81l] 40+ purdime t garboranidds,

3l b ALY PV 82210523 V- P PY A P fazore-3-y1-su1
yl . | -

rebipsiegioee ey sl aplisttath 1 1 chppthend.

cal¥boanetibyl - pyri di ne- 3- yI sul fanyl)-6-(4H[1,2,4]triaz

ole-3 -yl -sul fanyl razi ne- [Y-2-pyridin
3- éérg@%gﬁ¥aephenylguifanyg¥ - (4H- [ly )4]t€¥azole 3-yl-sul

£y 95 e BYLIRYELSL g 91 Y1 2 9pVERAYRL - atBbkadsde ] 11 A2
3 ggLggggﬁgggbﬂeﬁyiéaﬂgahyh)tbL@ZﬁL§122yh)t£18ybndL3ey1 sul

faByl4-{i{bydidkyet AyViphenpisifinaytyrboxadamifie, 2, 4]tri a

3-4arBesanrasbneny 1 salrahyth (6" 8801 £ 2 Y\ pzpyidine,

fanyl)-N-(5-ethoxylcarbonyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-{pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfa
nyl)}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methoxy-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-
3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-{pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]1triazole-3-y1~-
sulfanyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-phenyloxymethyl-6-(4-methyl-4H-[1,2,4]triazole-3-yl-sulfa
nyl)-N-(thiazole-2yl)}-2-pyridine carboxamide,
3~phenylsulfanylmethyl-6-(4-methyl—4H—[1,2,4]triazole—3—yl—
sulfanyl)-N-(thiazole- 2-yl)-2-pyridine carboxamide,
3-phenylmethyl-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thia
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3-(6-nethyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ol e-3

-yl -sul fanyl ) -N-(2-net hyl -t hi azol e-4-yl)-2-pyridi ne
car boxam de,

3- (4-di met hyl car banoyl - phenyl sul fanyl )-6-(4H[1, 2, 4] tr
i azol

e-3-yl - sulfanyl) N- (2- et hyl -t hi azol e-4-yl)-2-pyridi ne
car boxa

z°§f(62n¥£ky? ByFiding- 92yPosymtdfyl ) - 6- (4H-[ 1,2, 4] tri az
A R AT RN s e b i

le'Ne(tﬁihbalénbdﬁl) 2- Fyridine carboxamlde,
3-(1-nethyl-lHtetrazol e-5-yl-sul fanyl)-6-(4H[1, 2, 4]t

3- dﬂaﬁgmethy3amhneathﬂhyphehvi$hlﬁszb)Qﬁy(éHaibyZ»ﬁitmﬂazo

- car boxa

3-%%-ﬁlmgtﬁgléﬂkggﬂ¥£ﬁyitShéﬂ%f&@ifényi3 g Plﬁ'ﬂinf 4ltriaz
013~B4ydi gt hyham) nne{ bph axyi byl pub fppyidife (4H[ 1, 2,

41 tri
caabokemsdyh sul fanyl ) - N- (i soxazol -3-yl)-2-pyridine

343 aleFﬁaﬁvoPBﬁamFgaFF% 7650 Siiahbxd: &l FELARRIST 3TR 2502
2
R e R A TP

3-tf{hi-dimethylcarbamoylmethyloxy- phenylsulfanyl) -6-{4H-[1,2,

ol e-3-yl -sul fan I) N—S4 nethyl-thlazole 2-yl)-2-pyridi
4 pxiagg goﬁaﬁigg fanyl)-N-(thiazole-2-yl)-2-pyridine

3,6-bi s=(pyridine-2-yl-sul fanyl)-N-(4-nethyl-thiazol e-
cafbyﬁ?mldé ‘pyridi ne carboxam de,

3- Q46metﬁo§§ ﬁheﬁygsﬁhfaﬂ§§yL8anxh)rh+ﬁ4ame£hahoiaL329igu1f
2-yl yr

di ne car boxam de,
angl16- Nk$4éhydamayetﬁyykthmaﬁamyk; e jthArpyolidigey| )-2-p
ca¥%gggmlgg car boxam de,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-{(5-hydroxy-4H-[1,2,4]t
"riazeole-3-ylsulfanyl)-N-(thiazole-2-y1l)-2-pyridine
carboxamide,
3-{6-methoxycarbonyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]tr
iazole—3~yl~sulfanyl)—N-(thiazole—é—yl)—2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)}-6-(4H-[1,2,4]tri
azole-3-yl-sulfanyl)-N-([1,2,4]triadiazol-5-yl)-2-pyridine
carboxamide,
3-(pyrimidine—S—ylsulfanyl)—6-(4H~[1,2,4]triﬁzole-3~ysulfan
-y1)-N-(thiazcle-2-yl}-2-pyridine carboxamide,
3-(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]tria
zole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide,
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3,6-bis-(5-nethy|-[1,3,4]thiadiazo| 2- yI sulfanyl) N- (
thiaz ole-2-yl)-2-pyridine carboxam de, 16

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
| -sul fanyl)-N(5-nethyl-thiazol e-2-yl)-2-pyridine
car boxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| -sul fanyl)-N(isoxazol-3-yl)-2-pyridine

car boxam de,

3<J—4(-4Jn@te|¢élyymprﬁ§ﬁ}ﬂ§apﬁaﬁyv}os¥ 4phﬁmyésu]lﬁapx%éré gay- 11

-syl_. _fanyl hi adi i di_ne
RN Tl R A e L i P Bl S L R
cdrbbxahifie, triazol e-3-yl-sul
fanyl)-N-([1, 2, 4] thiadi azol -5-yl)-2-pyridi ne
3<ﬁﬂ4mmthﬁld@yr1d1ne 3- ylsulfanyl) -6-{4H-[1,2,4]triazole-3-

= nethox phenylsulfanyl) g4kkg1 2, 4]tr|azole 3-y
yha anyl) 4]lthiadiazol- -pyridine

cﬁé}%&éb (4 nethylcarbonyl-thlazole 2-yl)-2-pyridine
334l ﬁ@t@%ﬁh@%&hﬂbﬁ{gnﬁhén§lE;ﬂh:'f[ailxyi)413U(V53ﬁ|€|tﬁy§ YH-[

| -sul fanyl) pyri m di ne-4-yl)-2-pyridine

1. Gadjdxdmizadde-3-yl-sulfanyl)-N-([1,2,4]thiadiazol-5-yl}-2-
3- (4- met hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
pyrigijne CaRPorafid@Byr i di ne- 2-yl ) - 2- pyri di ne

r .
3 A PR R PSR YL S RPYE) 25 A (L s et b taz
0ﬂe=$u¥lsulfanyl) N-(thiazole-2-yl)-2-pyridine carboxamide,

fanyl)-N-(5- ethoxylcarbonyl-thlazole 2-yl)-2-pyridine
3-ddr-iddedimvdeminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tria

~ 3- ri.di ne-3-yl -sulf 1,2,4]triazol e-3-yl -

zode Y LR ARt e S GRABB} T 22 by 7 2aPHE 84 P Eox am do.

carbloXamRlgaoxy- pyridi ne-3-yl -sul fanyl )-6-(4H[1, 2, 4]tria
zol e- 3-yl'-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

~qapng&mudﬁgnoethyloxy phenylsulfanyl)-6-(4H-[1,2,4]triaz
3-(pyridine-3-yl-sul fanyl)-6-(4H[1,2,4]triazol e-3-yl -
oleyBr FAPILERNYA) mir K dljaBoher 2t Hildz 8F BYZigiines caybpapmade .

3-(6~dimethylaminoethyloxy-pyridine-3-yl-sulfanyl)-6-(4H-[1
(2,4]1triazole-3-ylsulfanyl)~N-(thiazole-2-yl)-2~-pyridine |
carboxamide,
3-(pyrazol-4-ylsulfanyl)-6-{4H-[1,2,4]triazole-3-yl~sulfany
1)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3—(4;dimethylaminoethyloxy-phenylsulfanyl)—6—(4H—[1,2,4]tri
azole-~3-ylsulfanyl)-N-{3-methyl-[1,2,4]thiadiazoi-5~yl)-2-p
yridine carboxamide,
3-(4-carbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazo
le-3-ylsulfanyl)-N-{thiazole-2-yl)-2-pyridine carboxamide,
3-(5-bromo-6-methyl-pyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]
triazole-3-ylsulfanyl)-N-{(thiazole-2-v1)-2-pyridine
carboxamide,

3-[4-(2-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]-triazole
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car boxam de,

3- phenyl oxynet hyl -6- (4-nmethyl -4H[ 1, 2, 4] tri azol e- 3-yl -

sulfa nyl)-N-(thiazol e-2yl)-2-pyridine carboxam de,

3- phenyl sul f anyl net hyl - 6- (4- et hyl -4H-[ 1, 2,

4]1triazol e-3-yl - sul fanyl)-N-(thiazol e-

2-yl)-2-pyridi ne carboxam de,

3- phenyl net hyl -6-(4H[ 1, 2,4]triazol e-3-yl -sul fanyl)-N

(thia 17 zole- 2-yl)-2-pyridine carboxam de,
-33y(suflifaord) pNeh§tmetiyl y [ 6.2 44l fliiadiigzel agark) 2yl - s

ul f.an yI%—N—éthiazoIe-2-yI)-2-pyridine car boxam de,
pyxiding; ReCROFAMEABet hyl - phenyl sul fanyl ) -6- (4H[ 1, 2, 4]t

3—ggggg;gk§g§§¥éfﬁyifsﬂxh}iéhikgﬁfiPl&z@5y$éf@yfy£ﬁﬂif?2,4]

trdagéidigeihyharhnerpiy| s phetyysul f anyd ) t0i4dth1d1 25 441) -

~triaz - ol e-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
2-pyrhidingi gerboxamide,
- (4- et hoxy- phenyl sul fanyl )-6-(4H 2,4]triazol e- 3-

3 oY Aipgngt yIRELEA L oF B W4T L o2 b i AboLe S Fadidany
CR_RQX 7 - ‘o3 e o ‘s
LN SRR L Rt re ks S sk by R RT T AR

carbozZamide,
4]triazoIe-3-y|su|fany|)-N—(thiazole-2-¥l)-2-ﬁyr[dine
3-d&rpexhml dpyr3dige ndt ioxylHaeny ) sbt f 4dyl 3 - 3. ¢ htrjazole-3-

41triazol e-3-yl su : . s s
v1ghy R iR SR S BRbhYAy [ 1o bt ALERR2SL5R9L 5 Y H Ry Tiaine
cagBbRanagede,

3- (6-net hyl - pyri di ne- 3-yl sul fanyl ) -6-(5-hydroxy-4H[ 1,
3-244ptimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri

riazol e- 3- Isulfan%I)-N-(thiazole-2-y|)¢2;pyridine )
azg&pnggﬁﬁgifanyl)m -(thiazolo[5,4-blpyridiné-2-y1)-2-pyri

di%g%??ggthox ag[bonyl-pyridine-3-y|squanyI)-6-(4FL[1,2

OXain

§-6-(an

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr
jazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1}-2-
pyridine carboxamide,
3-(6-methyl-pyridine-3-yvlsulfanyl)-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-{([1,2,5]thiadiazol-3-yl)-2-pyridine
carboxamide,
3-{2,3-dihydrobenzofuran-5-ylsulfanyl)-6-(4H-[1,2,4]triazol
e-3-ylsulfanyl)-N-(thiazole-2-yl)-2- pyridine carboxamide,
3-({6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-(3-methoxy—[1,2,4]thiadiazol—5—yl)—2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-ylsulfanyl)-N-(3-cyclopropyl-[1,2,4lthiadiazol-5-yl)-2-pyr
idine carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-|

1,2,4]triazole~3~ylsulfanyl)-N-
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i azol e-3-yl -sul fanyl)-N-(thi azol e-2-yl)-2-pyridine

car boxam de,

3- (4-di net hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[ 1, 2,
41 tri

azol e-3-yl-sul fanyl)-N-([1, 2,4]triadi azol -5-yl)-2-pyri
di ne carboxam de,

3- (pyrimdi ne-5- yIsquanyI) 6-(4H[1, 2,

(34%?%53'@% ee3 ?{:Jlluigglazo t hl az Oﬂlﬂ?ld?lge Gﬂrgg}gél'f(lj]l_ e,

- - f 6
3-{orEABUEBPBYERL ML -?y%i%fﬁf%%#g% Gy 12 LT n oo
—yQa%hQﬁaﬂyﬂ¢rN1§th1azole 2-yl)-2-pyridine carboxamlde
3-14-(1-nmet hY1AYrroli di ne- 3- Yon\% PhenYIsuIanYlI-6-(4

3- Hz[Methoxy pyrimidine-5-ylsulfanyl)~-6-(2H-[1,2, 4]triazole
4]triazol e-3-yl-sul f anyl N— thlazole 2-
] 2) ( ga%boxgm

'-3 glsgéﬁsayéhlﬁe thlazole pyridine

3—ﬁgggg%E§EY£yP¥&iHéD§-§1¥L§H££§f¥l3:951A€t$§124ﬁ1 i!??@]tr
iayb3sghBagybhidahfl) 2nd] thi adh aEwla®iytdr 25 pyL) d2 Agyridine
car boxam de,
cagbpxaniidet hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl
3‘1?Hh&?FPF&%BP%lgxyFPEEPYéﬁ9¥§a$¥%{152‘%??h?a%f%&%?i%zﬂle“
SR SRS (g st o e
e thrboxamiée3-yl sul fanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de,

3- 34(ﬂlétbfh9ﬁﬁh@m©ﬁiﬁ9tbY%Oﬁﬁeﬂ?@%ﬂl$%ﬁ§@9yé1(ﬁF#fﬁ plg2.4
]t]gt%v:':llﬁ8%g l elssuif%glrlil{r_fl.?nﬁl }tﬁlié Z?' 1? ¥| %yr:.&%fl[lédl ne
cagbggaﬁyaéolldlnoethyloxy phenyl sul fanyl)-6-(4H[1, 2, 4]
triaz ol e-3-ylsulfanyl)-N (thiazole-2-yl)-2-pyridine
3-¢arbegraopdepyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]1triazo
le-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-{5-methyl-4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyll-6-{pyrazol-4-ylsulfanyl)
-N-(thiazole-2-yl)}-2~-pyridine carboxamide,
3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
-ylsulfanyl}-N-(3-methyl-[1l,2,4]thiadiazol-5-y1)~-2-pyridine
carboxamide,
3-(4-dimethylaminosulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]-tr
iazole-3-ylsulfanyl)-N-(thiazole-2-yl}-2-pyridine
carboxamide,
3-(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-yl)-2-pyridine

carboxamide,
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3- (6-di met hyl am noet hyl oxy- pyri di ne- 3-yl - sul fanyl ) - 6- (
4H[ 1

,2,4]triazol e-3-ylsul fanyl )-N-(thiazol e-2-yl)-2-pyri di
ne car boxam de,

3-(pyrazol -4-yl sul fanyl)-6-(4H-[1, 2,4]triazol e-3-yl -

I fany 1)-N-(thiazole-2-yl)-2-pyridine carboxam de,

3- (4-di net hyl ami noet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2,

3-3122[3&«1@@%9}39%9@::@(@ - FReRyF Rl b= 67 { Mol o of 1 stgiazo
<53 enl BT BT PARMRS iy 2ot o ee ey e

dﬂﬂeaégrbbgagiagsulfanyl) N-(t hiazol e-2-yl)-2-pyridine
car boxam de,

—346&ebhoag phepyhyghlpanydl) né- 84&+Bbliaﬁy+yrﬁagdLEf1 leul
fQﬂyldzHréIé yhé&FFaﬁypyenﬁcvﬁva%opgr%dyv? 9359?¥@mh@e

- 4H BBk Spnsyatapi e TSGR (heP 1120571
-yﬂ%@h@an%@) ~N-{3~ methyl [1,2, 4]th1ad1azol 5- yl) 2-pyridine
3-yl sul fanyl)-N(3-net hyl - [1 , 4] t hi adi azol - 5-yl) - 2-

cagpoxdmaéecar boxam de,

ol e 2R R L 7. AL .
[ - A ol -

y1Sh2aRYS) S BULLATNLL NG B: Feppi alde? oAb bl a3

3- ﬁi@ﬂﬂﬁhdLUE 3-shpykfianyb) 66y{ 4t fAnd14]l 6r(amol g; 3; ¥l stiria

ZOﬁP:ﬁ-yzsnéfnpylp1N2(&}mhthmlatbt254yt¥1265?ﬁparﬁeyl)-

"§YféaﬁBFh§PrB9FFﬁFﬂ8 r3-y-sul fanyl ) - 6- (4FL[1 2,4]triazo

3-(@~Rethyl- di 1sulf 6-{(4H-[1,2.4]-t le-3
R TR e T e S B R AL T B R D - T

—ydsn&fangnbeNaﬁBdmethyl [1, 2 4]thiadiazol-5-y1)-2-pyridine
3-(4- dlnethylan1noethyloxy phenyl sul fanyl )-6-(4H[1, 2,
caxppgpmide,

3-(4-methoxy~phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-ylsulf
anyl)-N-{thiazoleo[4,5-blpyridine-2-yl}-2-pyridine
carboxamide,
3-(5—methyl—pyridine¥3—ylsulfanyl)-6-(4H—[1,2,4]—triazole—3
~ylsulfanyl)}-N-(3-methyl-[1,2,4]thiadiazol-5-yl)-
2-pyridine carboxamide,
3-(4,4-difluoromethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl) -N-(pyradine-2-y1)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylphenylsulfanyl)-6~(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-{(1l-methyl-1H-[1,2lpyrazol-3-yl)-2-pyrid
ine carboxamide, |
3-(6-hydroxyethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1)-2~

pyridine carboxamide,
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azol e- 3-yl sul fanyl )-N-(thi azol o[ 5, 4-b] pyri di ne-2-yl)-2
-pyri dine carboxam de,

3-(6-net hyl -pyridi ne-3-yl sul fanyl )-6-(5-nethyl -4H[1, 2
4] tr

I azol e-3-yl sul fanyl)-N-(3-nmet hyl -[1, 2, 4] t hi adi azol -5-y
[)-2- pyridine carboxam de,

3- (6-net hyl - pyridine-3-ylsul fanyl)-6-(4H[1,2,4]triazo

3-Lﬁﬁ'-gilflaﬁyryhﬁpmuéfem? a6 68T [5: 31 41501370 dppR-visulfa
a3 B R TRy LA 1 2 ApyEase Ll R TER) T3 RITIEINS 2. g 1r

cdr@b&hm1ﬁe3 yl sul fanyl) - N—(thlazole-z-yl)-z- pyri di ne
car boxam de,
-326@eﬁbyhyhmp9azqrﬁé 3-glputidhye)jecylavilfanel 41 6r(4oll,

y fﬁ§5ﬂﬁéﬂﬁﬁy3ﬁﬁaéuﬁﬁﬁﬁgi} F1(§ %TF%Yﬁd éz%r4% §p}a§1%§?1 o

i_pe a
ygﬁ 2 Eﬁgﬁéy?%gﬁﬁg?g}s?-sulfanyl)-6-(4%#[1,2,4]triaz
Qbemathyl -pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
-yl sul fanyl)-N(3-cyclopropyl-[1, 2, 4]th|ad|azol 5- ylg-
leuéﬁﬁnymdrﬂe(éahﬁdxanvmethyl [1,2,4]-thiadiazol-5-yl

| am_noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl
leﬂ%— cTréo%?PFpﬁzole 3-ylsul fanyl )-N 20

3-(3- W§1H¥hgbiyéth§htBhéﬂ&ﬁé&ifényi) == PYLindtAG1-4H-[1,2,4]

car boxam
triagditlpeybspitadyme-¥-yl sul fanyol )-6-(4H[1, 2,4]tri az

ol e-3 | -sul fanyl) N—(thlazole 2-yl)-2-pyridine
(3Cgpsgyén¥aez 4]th1adlazol 5-yl)-2-pyridine’” carboxamide,

oA AR O B A BB b e 5L
rJ.%%bQ@XQnXﬁ!@ulfanyl) N-

3-(6-nethyl -pyridi ne-3-yl sul fanyl)-6-(5-nmethyl-4H[1, 2
(3-pthyl-[1,2,4]thiadiazol-5-yl)-2-pyridine carboxamide,

3 &lnggggg}%iﬁgh;ag¥££ N_(Esulfgéégaadl iﬁl[l ¥|4]trB¥zole—

3—ylsulfanyl)-N-(3—methyl-[1,2,4]thiadiazol—5—yl)—2-pyridin
e carboxamide,
3-(3-methyl-{1,2,4]~triazoleo-[4,3-alpyridine-7-ylsulfanyl)
-6-(4H-[{1,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thi
adiazol-5-yl)-~-2-pyridine carboxamide,
3-(l-oxy-6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-yl1)-2-pyr
idine carboxamide,
3—(6—hydroxymethyl—pyridine-3-ylsulfanyl)~6m(4H—[1,2,4]trial
zole-3-vlsulfanyl)-N-{3-methyl-[1,2,4]thiadiazol-5-yl)-2-py
ridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3~-ylsulf
anyl)-N-(l-methyl-1H-[1l,2]pyrazol-3-y1l)-2-pyridine '

carboxamide,
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3- (4- hydr oxyet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,4]tria

zol e-

3-ylsul fanyl)-N(3-nmethyl -[1, 2, 4]t hi adi azol -5-yl) - 2-py

ridin e carboxam de,

3- (4-di et hyl car banoyl net hyl oxy- phenyl sul fanyl ) -6-(4H|

1,2,4

]Jtriazol e-3-ylsul fanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de, _
3-44cElgpEpophepylspyEpayhe- 8- (#8ul 1 adyf)teipapip13oyhyelta
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-yilanolfengiyLNul BangthvN-(Lh2 azpteiddykYre2-pyyifliRepyridine

cagbegamddRy| - pyri di ne- 3-yl sul fanyl ] - 6- (pyrazol - 4-yl sul f
yl -N-(thi azol e- 2- - 2: .di ne.car am de, .

33 W e eeimibagyhr Srva s hbaRi Rl ppPEI CAERRRCTLAT: ¢ pmgano
1eQhey3sulfan l&ﬁN— o

-ylsulfanyly- (3-nmethyl-[1, 2,4]thiadiazol -5-yl)-2-pyr
{3i-ciethylediboaxantdeéadiazol-5-y1l)-2-pyridine carboxamide,

3-(4-dinethylaninosulfonx - phen Isulfan¥l):6-(4kkgl,2,
3—4P:mpthoxy~phenylsulfany }-6-(4H-[1,2,47]triazole-3-yvlsulf
anyd5 081 Bk 1 3154 2Py bz B (5PG 2705 84 Yk nd” BELLELAR1 ae,
3—3fcﬂgkhugyop?x&hﬂhees3yyb§ykaﬁ91b)sB(QﬂEHh12244krhaﬁaZe-3

ol e-
-ylghdGahyhy FN-KL (BebbyhyLHF py2addl hBagtilaz 8 pFriding- pyr

i di ne _carboxam de, 21
°a§PP§?§;GPhydrobenzofuran-5-y|sulfanyl)-6-(4%#[1,2,4]-t

2 - idine-3- -6- - i le-3-
3 PR PER IR DY RERRETRYY) 254 R L 3 40 EE LS8
yl-BMlFangilneNcalbasanaydein-pyrazol-3-y1l) ~2-pyridine

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]-tri azol e- 3-
caybogpmide,

3-{4~methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-
vlsulfanyl)-N-{(l-methyl-1H-pyrazol-3-yl)-2-pyridine
carboxamide,
3~(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulf
anyl)-N-(4,5-dimethyl-thiazole~2-yl)-2-pyridine

carboxamide,

3-{4-fluoro-phenylsulfanyl)-6-(4,5-dimethyl-4H-[1,2,4]triaz
ole-3-yl-sulfanyl)-N-{(4-methoxymethyl-thiazole-2-yl)-2-pyri
dine carboxamide,
3-[4-(l-methoxyethyl)-phenylsulfanyl]l-6-(4H-[1,2,4]triazole
~3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole~3-y-sulfa
nyl)-N-(4—hydroxymethyl—thiazole~2-yl)-2—pyridine

carboxamide,
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fanyl )-N-([1,2,4]triazine-3-yl)-2- pyrldlne

car boxam de,

3- (4-carboxy- phenylsulfanyl)-6-(5-nethyl-[1,2,4]-triaz

ol e-3

yl sul fanyl)-N(3-nethyl-[1, 2, 4] thi adi azol -5-yl)-2-pyri

di ne carboxam de,

3- (6- et hoxy- pyri di ne- 3-yl sul fanyl) - 6- (4%#[1,2,4]triazo

| e-3- ylsul fanyl)-N (pyrazine-2-yl)-2-pyridine
-d&rm@xanxﬁephenylsulfanyl) 6~(4H-[1, 2 4ltriazole-3-yl-sul

&Qg]d Zo f%uoLg%g£g§ thlaZOEgl a§15)26p§r1d 2, 4]

Isulfanyl) N-(3-nethyl-[1, 2, 4]thiadiazol -5-yl)

© f§€§?¥glne car boxam de,
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ole-3 -ylsulfanyl)-N(3-nethyl-[1
fa@pﬂﬁlQdﬂ&z@tlﬁlybyomepyrlﬂhhézoéarBoYéﬁraePledlne
qr nethoxy phenyl sul fanyl)-6-(4H-[1, 2,4]tri azol e-3-y

3 Q@Uf)luu'r()t h' Aeeheel4pRahl P¥hh #hAg1 =¥ X 22-RY" bdhNeriazole

car boxa
—33FG53mﬂEhMbipyNLdth@aﬁoyéslLﬁamyQ}p@r@dHnblcﬁrﬁbx&mnde,
ole-3
3-Iw-4dd. Lafpmpiy L3l nbyAypxymethyld hphanyisnlsapyy]-6- (4H-]

1 e R PRy ra g Bherahyr 8 AR PEEACAFS

caltrboF@ami@ke- 3- Yl sul fanyl ) - N- (pyradi ne-2-yl ) -2-pyri di ne
car boxam de,

3-33(,@-dBfiybrpyphdngas81ghpay ks (htamtl, 2- 61 ttkapole-3vls
triaz . :
ulgpaydyNsdir arFhy I Nt ke hyPYFRZPE - Srgdd aZoPYEigiyes.

s e carboxam de,
a%%Pg%W g%dxyethyl pyri di ne-3-yl sul fanyl)-6-(4H[1, 2, 4]
3-Y(13, 8z aigh @oZoybiehiaBuh Fahk( 3~ HEKQH|ThlZZA]tr1azole 3-vls

4] t hi adi azol -5-yl)-2- pyridi ne carboxam de, 22
ulfanyl)-N-(l-methyl-1H-[1,2]pyrazol-3-yl)-2-pyridine
carboxamide, '
3-(1-methyl-2-oxo-2,3-dihydro-1H-indole-5-ylsulfanyl)}-6-~(4H
-[1,2,4]triazole-3-ylsulfanyl)-N-(1l-methyl-1H-[1,2]pyrazol-
3-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-sulfanyl)-6-(4H-[1,2,4]triazole-3-v1
sulfanyl)—N—([1,2,4]triazoleopyridine—z-yl)—2—pyridine
carboxamide,
3-(4-ethoxymethyl-phenylsulfanyl)-6~(4H-[1,2,4]triazole-3-y
lsulfanyl)~-N-(1-methyl-1H-[1,2]pyrazol-3-yl}-2-pyridine
carboxamide,
3-{6-0ox0-1,6-dihydro-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]tr

iazole-3-ylsulfanyl)-N-(1l-methyl-1H-[1,2]pyrazol-3-yl)-2-py

.ridine carboxamide,

3-(6~methoxy~pyridine~3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3
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3-(4-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]triazole-3-yl

sul fa

nyl)-N(1-methyl -1 H[1, 2] pyrazol -3-yl)-2-pyridine

car boxam de,

3-(2-nmethyl -i mdazo-[1, 2-a] pyri di ne-6-yl sul fanyl)-6-(4

HI[I,

2,4]triazole-3-ylsulfanyl)-N(3-nmethyl-[1,2,4]-thiadia

zol -5 -yl)-2-pyridine carboxam de .
-y3sgafanyhy tNplHidl he2 Boyrawwtanyyd) 62 (orridine 4] tri azo

| e-3-
Caﬁ’?&ﬁ“&ﬁ?r) - N (3- hydroxynet hyl -[ 1, 2, 4] - t hi adi azol - 5-yI

a2 Ldi &Qib?%éﬁ§ -6-(4-methyl-4H-[1,2,4
3 é-‘l[ gggggﬁgg*rﬂg%/et yl-p eﬂ%%ﬁ??%%{ﬂ?-& (%ﬁre hyl -45—!—[1 :
tridzélle-Briyddal fadyy) shit { aaye A { BHARL hyl -pirzo0l-3-yl) -2
- 4] thi adirazol -5-yl )-2-pyridi ne carboxamde, - - S
~-p3ridinet Aprbpyamidee- 3-yl sul fanyl ) - 6- (5- hydr oxy- 4H[ 1,

2, 4] i azol e-3-ylsulfanyl)-N (3-nmethyl-[1.2 _
4] t hl} 5';\815 azol - 5-y®y - 2-pyri (?lo?q'é’oél oxam de,W]nldhl 1s

3-3g%é}ﬁ%&ﬁybhéﬁbiQfogﬁyﬁ)thPhﬁHPYli:@}éﬂthﬁélévﬁlylla

sudfphgal) FHRY LD Abd Be ARE YY) - R 1pPrafithe adicazboxbmikde- 2-qy  a
ridin e carboxani de,

pharmgcputhgplly 2caeptableofedbl[ BR8raPhyri di ne- 7-yl sul f

| . .
?gy(iﬁﬁf1,2,4]trﬁazo|e-3-ﬁ%ﬂﬂ?¥%®|)-N-(&W%ﬁ?%|-[1,2, s

3-4htHbtn@Q%aﬁﬁénélyhifanyy5L@Ln@Hcalpgxamtﬂeazole-s-yl-
3- (1- oxy-b6-net hyl - pyridi ne-3-yl sul fanyl)-6-(4H[1, 2, 4]
suflfpayl) -N- (4-methoxymethyl-thiazole-2-yl}-2-pyridine

cadbS UL Ay )N (et (1,2, 4L At 220l i ude
]3tsl6gllwygr oxynet hyl - pyri di %n&)&ﬂrﬁi” fanyl)-Os{dkt[1.2,4 ig
3-12-ae3nhpkonbtApY L pndh{3surthyly i) 162 4lit Diadi azekibzplp-3-
-2-py ridine carboxam de,
yl-sulfanyl)-(thiazole-2-yl)-2-pyridine carboxamide or a
pharmaceutically acceptable salt thereof.

{20) A compound which is
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
- yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine carboxamide or a
pharmaceutically acceptable salt thereof.

(21) A compound which is
3-(hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-
vl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide or a
pharmaceutically acceptable salt thereof.

(22) A compound which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri
azole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide or a pharmaceutically acceptable salt thereof.

{23) A compound which is
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| sul f

anyl)-N-(1-methyl -1 H[1, 2] pyrazol -3-yl)-2-pyridine

car boxam de, 23

3-(4-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl

sulfa nyl)-N(1H][1, 2]-pyrazol-3-yl)-2-pyridine

car boxam de,

3- (6- et hoxy-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz
3-¢heh8droxyethyl-phenylsulfanyl)-6-(4H-[1,2, 4]tr1azole 3-

pifhsuLianyl )y NS metiyl [, 2, Al ad azol - BvL)s 3Py .
Ly v eda) o (o (2.0

(3- rrpg,hyl -[1, 4it hi adl aZ@bméthh 2 pyr i dlw}ﬁ_ch is
~car boxam de,

I sul f l)- ]Ll 2] - %/razol 3- g“ 1% | ne
-y&aﬁgéﬁgﬂyﬁb .me hyl-t zole- idine |
cagpéggﬂE&Q°é¥ RYphAiRgsSavi s 1pnybdefeddth [ da e Hil&i et .

-yl Epﬁ?nél ) - N-(4- net hyl - tompyhaaol - 3-yl ) whiptr i di ne  is
car boxam de,
3-34¢6imehoxyapimoetnelexyt sginhsi )} Eany Y6 1( 2H2] 1 r? ey btri
| e- 3- A c s
azglesdryhayiFeRr th-Net hit 2 11 it adtRzat Py Y2) pgrPRF A e
caQﬂ%QQﬁ@ d@r a rm ceuFic 1ly acceptable salt thereof.
%y? p?weny su?

oxynet fanyl)-6-(4H[1, 2,4]triazo
| e-3¢26) compound whlch is

| sul fanyl)-N-(1-nethyl-1H pyrazol - ridine
3- Xér@gkaﬁid%yrlélne %lsulfg%yl) (4% % pX]triazole 3-

iRl RrE R OR (RECH AT B hatigtobre SUL) S2Segr  anel T
ca%BbQQﬁﬂ&BdSr a pharmaceuticall acceptable salt thereof.
3-(4-fluoro- phenylsulfanyl) 6-(4,5-dinethyl-4H[1, 2, 4]

triag27) compound which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-
[1,2,4]triazole-3-ylsulfanyl)-N-({1,2,4]thiadiazol~5-yl)-2-
pyridine carboxamide or a pharmaceutically acceptable salt
thereof.

(28) A compound which is
3-{4-dimethylaminoethyloxy-phenylsulfanyl)-6-{(4H-[1,2,4]-
triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-2-yl}-
2-pyridine carboxamide or a pharmaceutically acceptable salt
thereof.

(29) A compound which is
3-[4-{2-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-4H-
[1,2,4]triazole~3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol
~-5-yl)-2-pyridine carboxamide or a pharmaceutically

acceptable salt thereof.
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ol e- 3-yl -sul fanyl ) - N- (4- et hoxynet hyl -t hi azol e-2-yl)-2

-pyri dine carboxam de,

3-[4-(1- et hoxyet hyl ) - phenyl sul fanyl ]-6-(4H[1,2,4]tri
azole -3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]tri azol e-3-y-
sul fa

nyl ) - N- (4- hydr oxymet hyl -t hi azol e- 2-yl ) -2-pyri di ne
carbégai de, 24 A compound which is

3- (4- net hox henyl sul anyl 4H triazol e- 3-
3- (§umethyl p%rgdlng ylsgl%anyi [(4H [1 ftrlazo e-3-

y1sT¥abyh (R-( SLLLUREOIEL Y] A Pl #APLE1 42¥4 152 yE!l/rhd' ne

car

py%lﬁéngekﬁ&%bxﬁﬁgﬁé|%ﬁ1§”ﬁﬂérﬁ&ééﬁtidaﬁiﬁ]éét@@@éﬁl@ yalt
2 s ul -
thieaeplf).- N- (4-trifl uoronethylthiazol e-2-yl)-2-pyridine
carboxan1de

3- (3 (8Ldior o- 4- meBhoxy- pheSPFOAUShy| ) - 6- (4R3I 2, 41 tri 18
3- 3%0 %ho%y éy?ﬂhiﬁgy51y£§&195§§95eGZIXhllg,EYEﬁgfﬂgzole 3-

yl%z&?ﬁﬁ}ll =N Bthgtniibydr oxyrethybhaiphenybsyl ) apypyrbdine

carpexapideagsl 8- Bhgrsateahytaliy (anrepshble- ghitothoreart.
i ne  carboxam de

3- (3¢32%i 1 uor o- Pheny! sul LRI (4 [ 1, PR azol e- 1S

y 1,2 le-3
P SR PTY RPYEAR R P YRR AT aol iy Za BT

A fANyds,-N- (pyrazin~2-yl)-2- pyrldlne carboxamide or a

3 (3, 5-difluoro-phenyl sul fanyl)-6-(4H-[1, 2,4]triazol e-
phgrypgeutlcally acceptable salt thereof.

g;tgg¥giiggfl ne%hyl-lH—[ %hﬂqufol 3- yl)ﬁgiggridine is
3—SF%%aﬁﬁbgpr§r9&9ngr§=9h§ﬁﬂf§n&tbLGthﬁ=$1¥b§uhE§ﬂMhbie—3
-yiptlZadyini-Hz0lemdthy3ulHapytrazbl ¢ 3-gat) hR-plvEifing] pyr
ca%%ggémide or a pharmaceutically acceptable salt thereof.
(34) A compound which is
3—(4—methoxymethyl—phenylsulfanyl)-6—(4H-[1,2,4]triazole-3-
ylsulfanyl)}-N-(l-methyl-1H-pyrazol-3-yl}-2-pyridine
carboxamide or a pharmaceutically acceptable salt thereof.
{(35) A pharmaceutical composition comprising the
following (1) to (3) used for treatment, prevention and/or
retardation of onset of type II diabetes mellitus.
(1) a compound represented by (I):
(2) one or more compound(s) selected from the group
consisting of the following (a) to (g):
(a) other glucokinase activator,
(b) bis-guanide,
(c) a PPAR agonist,
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3-yl)-2-pyridi ne carboxam de,
3-(6-nethyl -pyridine-3-sulfanyl)-6-(4H[1,2,4]triazole
_3_y| .

sul fanyl)-N-([1,2,4]triazol eopyridine-2-yl)-2-pyridine
car boxam de,

3- (4- et hoxynet hyl - phenyl sul fanyl)-6-(4H[1, 2,4]tri azol
e-3-y

| sul fanyl)-N(1-nethyl -1 H[1, 2] pyrazol -3-yl)-2-pyridin
e carfbkamsad,in,

3- (6-0x0-1, 6-di hydro-pyridi ne-3-ylsul fanyl)-6-(4H1[1, 2
4] tr (e) somatostatin,

i_g_zglye(-%- gﬁl}lﬁg)lt_f gn%kz? a%l r:tL%tht%i-tlolil- [alﬁdZ] pyrazol - 3-yl)

3- ( 6- NE§ NN WelkGedatlozldsannd 6- (4H[ 1,2, 4] tri az

-yl s(Bf aayphathddé¢u{ic®] yracotpBayle - Qapyiexdi ne

car boxam de, ) ) , . .

3- (4{RGdr Ik gerRpkdRpsphanliear faRyRgeRt (B RPFPELSEE as
an; £80cHLve SRIRERSAY, SRR TR CTIRTE™S 5 FaTor™s. ()
toYl(s23 . pyridine carboxam de. (17) A conpound which is

3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e- 3-%/I

- sulBahyl) -thérdpewrvle-gsn - angyer dprevear bbkaayget for

digrgﬁgsgﬁ@;ﬁ%}%uwgggllllc,yomapgrcie etsaglseanS glf%etc%?.\rrgogdmpgln@nt/_\the

coflpbinPLResKaRRE ¥bSHAY ABHL) of- ( 44+ kb Rad)Lri azol e-3-y
sul f aByh ) -AN-tHerEbHOKYERAGYh £ t AhAZorepPeybhi2vpyagenhefor

carboxam de or a pharmaceutically acceptable salt
obplatgorhi¢h gonrrdsasoan EmeiLtégcitdve component the compound

ac%é&éiggtnggggtQXE_QEG?XBSggf?QXBX'G'(4FF[1,2,4]triazo

Best Mode of Carrying Out the Invention

The followings will illustrate the meanings of the terms
used in the present specification to explain the compounds of
the invention in more details.

The “aryl group” includes aryl groups of cyclic
"~ hydrocarbons of 6 to 14 carbons, for example, phenyl group,
naphthyl group, biphenyl group, anthryl group, and the like.

The “lower alkyl group” means preferably a straight or
branched chain alkyl group of 1 to 6 carbons, including, for
example, methyl group, ethyl group, propyl group, isopropyl
group, butyl group, isobutyl group, sec-butyl group, tert-butyl
group, pentyl group, isoamyl group, neopentyl group, isopentyl
group, 1l,1-dimethylpropyl group, l-methylbutyl group,
2-methylbutyl group, 1,2-dimethylpropyl group, hexyl group,
‘isohexyl group, l-methylpentyl group, 2-methylpentyl group,

29



yl -sul fanyl)-(thiazol e-2-yl)-2-pyridi ne carboxam de or
a pharnmaceutically acceptable salt thereof. (20) A
compound whi ch is
3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ole-3 yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
carboxam de or a pharnaceutically acceptable salt
thereof. (21) A conpound which is
3- (hydr oxyet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazo
34metBy lplenswyllf any| wrkupt hi azol - P-ddne hphritine group,
carboxam de or_a pharnmaceutically_acceptable salt
L 4278186t hydbotyh conFEON® -whi ch? i 4~ dimethylbutyl group,

1 S EFABALGT NOCURLEY - PRegYS Slddtiy doded £ L gZoup,

3 ,a7 Qi 83 nyh babb i amtoud\ (1bbaBgh BuZvy! )grdidy) | dLaehylb_u_tyl_

carboxam de or- a pharmaceutically acceptable salt
griclugr, edf .. 2 , 1-23)imk thaipoopy Whgcdup s 126thyl-2-methylpropyl
3- (4- hydroxyet hyl - phenyl sul fanyl )-6-(4H[1, 2. 4]triazo
group., yandytRaniA¥e N (t hi azol e- 2-yl ) -2-pyri di ne
carb M r h t] y Y
Cher B8P (astortsRoaiHg,] hfdhyY £ RERERFLEMhturates
hy%x&al @g%bhy brewpi s Ne-1% Y1 caiday) )ik 1uditinlg], 2o4] ekbaple,
ol e-
cycliopgebiranyd¥onp ( 4-otInhuthl azteup- yicyclopenitdilne group,
car boxani de or a gharnaceuticall accgpt bli,ialt
the like.

CHHOPESKL ITIBP - ACE¥GHBBEREYRMPERUPs 3R

3 (anflbmotlaeam JESRY ! GEbuprenda T anYobnly (ki the

hy@zolgen3-atial danyhe- Nydrbxd; 4dibhpdiaz gutstitut2yby dthe

ine carboxamde or a pharnaceuticgllx acceptabl e salt
aboyersgntioned lower alkyl group, including, for example,
methoxy group, ethoxy group, propoxy dgroup, isopropoxy group,
butoxy group, sec-butoxy group, tert-butoxy group, pentyvloxy
group, isopentyloxy group, hexyloxy group, isohexyloxy group,
and the like.

The “alkylsulfamoyl group” means & group wherein the
hydrogen atom of the sulfamoyl group is mono-substituted by the
above-mentioned alkyl group, including preferably, for example,
methylsulfamoyl group, ethylsulfamoyl group,
isopropylsulfamoyl group, and the like.

The “"dialkylsulfamoyl group” means a group wherein the
hydrogen atoms of NH; of the alkylsulfamoyl gfoup are
diwsubstitutéd.by the same or different above-mentioned alkyl
group, including, for example, dimethylsulfamoyl group,
diethylsulfamoyl group, methylethylsulfamoyl group, and the
like.

The Thetercaryl group” means a 4- to 7-membered

monocyclic heteroaryl group which has 1 to 3 hetero-atoms
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(26) A conpound which is
3-(6-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo
| e- 3- :
yl sul fanyl)-N-([1, 2, 4] t hi adi azol -5-yl)-2-pyridi ne
carboxam de or a pharmaceutically acceptable salt
thereof. (27) A conpound which is
3- (4-di net hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- et hyl
-4H
se[lpqteﬂ] frmaz’fdieeggoyps@mmt:}anf[ exzgantaiemi $xgifm- gtom

IH% yridine carbgﬁ nk harnaceutlcah Yo nativel
%&lﬁ JHe8 85PP 1pnkPeope Eg?rx cEfpYAndORnfLfergatively
b:%j}{(ﬁl@ H@Egy$§f'}f %@J@Qso%ﬂleﬂecﬂyé %Blrfn%@lyi)gf 'c%rf(ﬂﬁ's[albi%n of

tHed inaﬂ@byacﬁid hettleiraayy) - f-§3p rEtthya dehzard thhadiapeidine

-yl)- 2-pyridine carboxam de or a pharmaceutically

rigoe pirahl sl iged ot fQJhei?é@mPlGZQ)EuAYd-om whitégnys group,

Pq?gﬁéyﬂngggégfé“%g% ﬁde¥?$U|faq%“%%& (2?¥Eépz]pﬁpgalyl

gicRAL! thlédiﬁgﬁ)][zyp}ijanel fp, oxazolyl group,

phar'maceuti ca acceptabl e salt ereof 27 (30)

15ﬁﬁﬁ%@&@d mhgﬁ@ups pyridyl group, pyrlmldlnyl group,
3- (6- et hyl - pyri di ne-3-yl sul fanyl ) - 6- {1 2,4]triazo
pyridazinyl group, pyrazolyl group, pyra lny group guinolyi

e e
grafd qhﬁﬁ6§3ﬁ1n9§1br6u§°”EQHH@lWﬂ benzimidazolyl

3-6% et hoxy- pyri di ne- 3=yl sul fanyI?QG (4%#(1 2,4]triazo
grioap3- imidazopyridyl group, benzofuranyl group,
naphthylidinyl group, 1,2-benzisoxazolyl group, benzoxazolyl
group, benzothiazoleyl group, oxazolopyridyl group,
pyridothiazolevyl group, isothizaolopyridyl group,
benzothienyl group, and the like.

The "halogen atom” includes, for example, fluorine atom,
chlorine atom, bromine atom and iodine atom.

The "lower alkylcarbamoyl group” means the carbamoyl
group mono-substituted by the above-mentioned lower alkyl group,
including, for example, methylcarbamoyl group, ethylcarbamoyl
group, propylcarbamoyl group, 1iscpropylcarbamoyl group,
butylcarbamoyl group, sec-butylcarbamoyl group,
tert-butylcarbamoyl group, and the like.

The "di-lower alkylcarbamoyl group” means the carbamoyl
group di-substituted by the same or different above-mentioned
lower alkyl group, including, for example, dimethylcérbamoyl
group, diethylcarbamoyl group, ethylmethylcarbamoyl group,
dipropyicarbamoyl group, methylpropylcarbamoyl group,

diisopropylcarbameyl group, and the like.
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yl sul fanyl)-N(3-nethyl-[1, 2, 4] -t hi adi azol -5-yl)-2-pyr

i dine carboxam de or a pharmaceutically acceptable

salt thereof. (32) A conpound which is

3- (6-ethoxy-pyridine-3-ylsul fanyul )-6-(4H[1,2,4]triaz
ole-3 ylsulfanyl)-N(pyrazin-2-yl)-2-pyridine
carboxam de or a pharnaceutically acceptable salt
thereof. (33) A conmpound which is

3- (6- et hoxy-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz

ol e- The "lower alkylamino group” means the amino group

ol AR G B RS CHTH o AReGpt EBFE SafyL Sroup.

. 4 ' ' .
S et T Phary YA ST TR PR, g5

propyd-amino group, isopropylamino group, butylamino group,

- ylsul fanyl)-N(1-nethyl-1Hpyrazol -3-yl)-2-pyridine
s et wEAAd @ co g rguphaeraéent-Satvyl asdaept abl e sal t

TS5 T RAATRSRL B R RR R SORLES By

AR A B4 O ne SRR H81 4 PRFOF e RPSRIoWS -8 drlea Lower
di abetes nellitus. (1) a conpound represented by (I);

alkZ)l ooy, Mnelaaipeundoes) aaimmtlied GimsthhRaginopgroup,
consisting of the following (a) to (g): (a)_ other )
digithydimiace FAIRat Skpropplamine gdaAlae, MedhydprpARLlamino

w947, oo b ot (0

The “"alkanoyl group” means the carbonyl group to which
the above-mentioned lower alkyl group is attached, including,
for example, methylcarbonyl group, ethyicarbonyl group,
propylcarbonyl group, isopropylcarbonyl group, and the like.

The "alkanoylamino group” means a group wherein the
above-mentioned alkanoyl group is attached an amino group,
including, for example, methylcarbonylamino group,.
ethylcarbonylamino group, isopropylcarbonylamino group, and
the like.

The “alkylthio. group” means a group wherein the
above-mentioned lower alkyl group is attached to a.sulfur atom,
including, for example, methylthic group, ethylthio group,

propylthio group, isopropylthio group, and the like.
| The "alkylsulfinyl group” means a group wherein the
above-mentioned lower alkyl group is attached to a sulfinyl
group, including, for example, methylsulfinyl dgroup,
ethylsulfinyl group, isopropylsulfinyl group, and the like.

The "alkylsulfonyl group” means a gdgroup wherein the
above-mentioned alkyl group is attached to a sulfonyl group,

including, for example, methylsulfonyl group, ethylsulfonyl
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(g) insulin secretarorues; and (3) a pharmaceutically
acceptable carrier. (36) A glucokinase activating
agent which conprises as an effective conponent the
conmpound according to any one (1) to (34). (37) A
t herapeutic agent and/or preventive agent for
di abetes nellitus which conprises as an effective
conmponent the conpound according to any one of (1) to
(34). (38) A therapeutic agent and/or preventive agent
grfoorp, plepylyulbiorinl gorpp sésoasoay lefiéoniyegcompormast the
the conmpound according to any one of (1) to (34).
1%t Mode of Carrying Qut the Invention The follomﬁngs
will II ust! api.ngs he n
Sﬁle Sélatlt.logﬂ' pl% | |°r'f1tpt rﬁ&[l{? fgu#) ngggeln

presé £01eXp he conpoun

hy dPeRjdr %&ohnoﬁo&ﬁedshahbsgrzng Vﬂon@L%ﬂBsthﬁGE@ﬁe%y the

aryl groups of cyclic rocar bons of 6 to 14 -

ahnudxmantﬂhmedeaakplsulﬁhnmyIggowpp,lnw&qﬁﬁngu ﬁymo@ggmple,
bi phenyl group, anthryl group, and_the |ike. The
meYyleTU IOyl 20" FEAHP pr of BEABL FUATSRY LRBHRO or gTOUP,

plbo[@rf%ﬁ%gg@gaﬂua' kg oo B ﬁs%p&%ggﬁ%&?aﬂglamm group.

propxhegw%gmoxy%a&b@ayh gHRUHY, ﬂéﬂﬂ@ @fQﬂﬁuplﬁﬁEﬁbih the
group, sec-butyl group, tert-butyl group, pentyl

hxﬁﬂmgan|&mﬁmw¢fgtb@ppanbogwﬁrgrqynnﬁﬁ $Bbpbhtwted by the
group, 1,1-di_methyl rop roup, Ibut gro

AR e %ﬁ& "4xailhe; OB o Binple,

meg{h%{}h ﬁrlrl))z)gx X or oug&LBugl et hyleq:%'?ﬁ{)gca%%ﬂ@'l group,

propyloxycarbonyl group, 1sopropyloxycarbony group, and the

like.

The “divalent saturated hydrocarbon group of 1 to 6
carbons” means a straight or branched chain divalent saturated
hydrocarbon group of 1 to 6 carbons, specifically including,
for example, methylene group, ethylene group, propylene group,
isopropylene group, butylene group, and the like.

In order to further show specific examples of the
compounds of the formula (I) of the present invention, the
respective symbols used in the formula (I) will be explained

by the following examples.

The ring A represented by the formula (II):

Q_

ring A

[wherein the respective symbols have the same meanings as
defined above]
represents a 5- to 7-membered heterocaryl group or 6- to

10-membered aryl group which may have on the ring &, 1 or 2 groups
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3-net hyl pentyl group, 1,1-dinmethyl butyl group,

1, 2-di net hyl butyl group, 2, 2-dinethyl butyl group,

1, 3-di met hyl butyl group, 2, 3-di nethyl butyl group,

3, 3-di et hyl butyl group, 1-ethylbutyl group,

2-ethyl butyl group, 1,2,2-trinethylpropyl group, 1
-ethyl- 2 -nethylpropyl group, and the like. The
"cycl oal kyl group" nmeans a nonocyclic saturated
hydr ocarbon group of 3 to 7 carbons, including, for

S eéﬁa:ﬂrpﬁef rony yEdleo@r ovE | cCapriug; 1 :Lr;g/ @fobgwgr adiallp group, lower

18‘("“ 5 I p%rg%%ﬁ%@ 1‘?1‘!1-319(’) ; W%PQ‘X"’%H %1? I Ohe(pﬁ.t%gﬂgdgogen

atPmOHP t‘M&eﬁ d;&sE% t&%}dﬁﬁgﬁ{b ﬂ#&nt | fg g?l'].r@&d&?ﬁ(}‘nagr PiiPther

I'S substlt above ower
begtsQ%B,tJ.H:ﬁtbﬂdb?ga 1eweexalpie, groep hoxyd ghalpgent hbmy
.......... g OUP,  PT opoxy gr oup, i SOpr opoxy -group;- but oXxy ‘group, .
sec- Bb@oxySgr&@p 7t@smbbm"adxyhgt@E@arqbbntq/w@;@ off ofgp, to

10 R EA Ay P 9 kit S BYore SRS p2 P eRpo1y
a Whergi g_ hgﬁbe9¥§ gg@?ﬁgagglogrbﬂﬁ éHh%éﬂHihEgEQU@eh§t one

nono- substitute above-nenti oned al kyl group
niittolgedi agomr ehetnbl yinfor exanpl e, nethyl sul f anoyl

group, ethylsul fanoyl group, isopropylsulfanoyl
grouﬁheaﬁanghé ﬁpﬁglfxﬁ@llﬁuan%}uéeﬁfaﬁﬁy|e§ﬁagée- phenyl

o neans, ein the. dro at onms of
o o R edirT Sbeln, i ddSERIEn SR, Sy vl gvou.
thiﬁﬁﬁa%ﬁl?lff%&%%b ,aboygs BRPI | ORGGy ?'ky|triﬁéblbyl group,
i ncl udi ng, for exanple, dinmethylsulfamyl group,
tediratzbilyd griaumyby gt dvp groetphybet byl dinyf hgoplpgrioupyl group,

and the
thiazoleyl group, isoxazolyl group or pyrazolyl group, with

triazoleyl group, imidazolyl group, thiazoleyl group and
pyridyl group being preferred, and triazoleyl group being more
preferred.

The followings will explain the substituent attached to
the ring A.

The ring A in the formula (I) may have a substituent or

j substituents on the ring.

| The substituent on the ring A includes lower alkyl, alkoxy.
halogen atom, hydroxy, and hydroxyalkyl group (the hydrogen
atom of the hydroxy group may further be substituted by an alkyl
group). Among these substitutents, lower alkyl group, lower
alkoxy group, hydroxy group and hydroxyalkyl group are
preferred, and the lower alkyl group is more preferred.

The substituent on the ring A, more specifically,
includes, for example, methyl group, ethyl group, isopropyl
group, methoxy group, ethoxy group, hydroxy  group,
hydroxymethtyl group, hydroxyethyl group, methoxymethyl group,
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i ke. The "heteroaryl group" nmeans a 4- to 7-nenbered

nmonocyclic heteroaryl group which has 1 to 3

het ero-atonms 30 selected fromthe group consisting of

oxygen atom sulfur atom and nitrogen atomin the

het eroaryl group, or alternatively bicyclic

het eroaryl groups which are forned by condensati on of

t he nonocyclic heteroaryl group with a benzene ring or

pyridine ring, including, for exanple, furyl group,
fiuerényl ateoumnd pirlogliyle gitoup, wikih deesdiyd gpcoupand ethyl

Rl kRl et <ol Giaigs eteSBonh plefiBrea.
d
gr OURCGB%M%]#_% Osuehepaféﬂ%%hgp% An t8¥£ir a{ﬂéﬂgkoups

group, pyraz gr oup,” pyra oup, qui no

réﬁﬁ@é@ntb&og |EﬁbyEoQEQH@nQQQbﬁﬂﬁDhlUYtIgDOUp
-~ qui nol i zi-nyl- - group, quinoxalinyl group, cinnolinyl

group, benzi m dazol yl pegr oup, |n1dazopyr|dyl group

zofuranyl group, apht hyl i dip
ufffbenszi%Urg §?§u§7’/
othla grog% xazol opy groupi-N .

dothlaﬂgrg&l gr |soth|zaolopyr|dyl group,
benzo hi enyl , gr oyp, and t he Ilm@ The "bhal o em
50 rﬁ/

f ori on1mg%_ orlne a o]
brgﬁ %z;mn5§iﬂ@;hgttmnNM¢ \

alkylcarbanoyl group” neans the carbanDyI group

o- substlt ed by the.above-ne alkyl
ng* foﬁ%izgﬁﬁle ne ylcar AN gr oup,
g__ Icarb group pylca ar up,-
i's ropylcarbawoyr grodﬂ butylcarbanﬁyl group,

sec- butyl car banoyl group,
are preferable. The groups represented by the formula (IX):

Me

Cor M= BT

N HO N
N-N . N-N N~N

or
are more preferred.

D represents an oxygen atom or sulfur atom, with sulfur
atom being preferred.

The ring B will be explained by the followings.

The ring B represented by the formula (III):

m_EHmB
"N

()

means a monocyclic or bicyclic heteroaryl group having such a

relative location as shown in the following formula (X):
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tert-butyl carbanoyl group, and the |like. The "di-I ower
al kyl car banoyl group" neans the carbanoyl group

di -substituted by the same or different
above-nentioned |ower alkyl group, including, for
exanpl e, di met hyl car banmoyl group, diethyl carbanoyl
group, ethyl nethyl carbanoyl group, dipropyl carbanoyl
group, nethyl propyl car banmoyl group,

di i sopropyl carbanoyl group, and the like. 31 The

"dovney | am no group"” neans the am no group
no-ﬁé?%giguted by the above-nentioned | ower al kyl
/gio p.C.i ¢l udi ng, for exanple, methylam no group,
et hil am no group, propyl am no group, isopropylam no
group, butylam no group, sec- butyl am no group, or
tert-pPgtyl am no. The "di-lower alkylam no group” neans

- the amino group di-substituted by the sane or -
indwhfiehehhe a@el elmetite oviag Lewepund| ky|thg gugrogen atom of

|nclud|n for exanple, dineth m roup,
ﬁ&Pgﬁauﬁﬁgdﬁbpaﬁyffa#wg Tt danr ouP

rmt h hgr opY, yt?ﬁ%% lﬁé OURyy. OF gb&é?EEOpW{MMﬁPUDgroup

The alkano up” nmeans t e carbonyl group to which

redpiesaibdect nept itbredrimyeB ahky| theougane akhadihed, as the
i ncluding, for exanple, nethylcarbonyl group,

hﬂﬂ?ﬂd@éﬂm@@yfh@ﬁ@@ﬁarYérGE?P@arbonyl group,
| b yl d the | .
o REREY P SRR andoF (PEp ey BRARERRSYL 9TouD.
inﬁfa%\é%1r§antg}fm§d aiéf@ﬂ%z&[%w bfo@%t a¢hedaanz8M,no group,

group, ~ i1 ncluding, for exanple yl car bonyl am no
trgracoleyleghylipardxmdlani grogipoupsoxazolyl group, pyrazinyl

grlo%%er Oppggf(?;f OS%L&? n%ygrrl%léltpz’ln%ri}_d g].EcIJquep,l Iggiﬂazolyl group,
pyrimidinyl group, pyridothiazoleyl group and benzothiazolieyl
group. Among these groups, thiazoleyl group, thiadiazolyl
- group, isoxazolyl group, pyrazinyl group, pyridothiazoleyl
group and pvridyl group are preferred, and thiazoleyl group,
pyridothiazolevyl group and isoxazolyl group are more preferred.

The ring B may have in the ring 1 or 2 substituents,
preferably 1 substituent, selected from the group consisting
of lower alkyl group, lower alkoxy group, halogen atom,
trifluoromethyl group, hydroxy group, hydroxyalkyl group (the
hydrogen atom of the hydroxy group of the hydroxyalkyl group
may be substituted by a lower alkyl group), aminoalkyl group,
alkanoyl group, carboxyl group, alkoxycarbonyl group and cyano
group.

Among them, as the substituent on the ring B, lower alkyl
group, lower alkoxy group, halogen atom, hydroxyalkyl group
{(the hydrogen atom of the hydroxyl group of the hydroxyalkyl

group may be substituted by a lower alkyl group), aminoalkyl
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The "al kyl thio group” nmeans a group wherein the
above-nentioned | ower alkyl group is attached to a
sul fur atom -including, for exanple, nethylthio
group, ethylthio group, propylthio group

I sopropyl thio group, and the like. The "al kyl sul finyl
group" neans a group wherein the above-nentioned

| ower al kyl group is attached to a sulfinyl group,
including, for exanple, nethylsulfinyl group

gretipy ke dl d1iraroygr guphpi mrg:qsaﬂeamefd .nyndghm@r adik It Bgoup,
like. The _"al kyl sul fon

roup nmeans a ro 9 wher e 5__]
hydroxyadévd- HEHPPoﬁEHﬁaE‘WFOQPBUBtPgl 8|iEt Egﬁeﬁ PBO&Y of the
h net%%lﬁygoﬁyﬁu%r ,Héeltshgﬁ ?1 onélagy % lowerp alkyl group)

andl (RYasidlyfl og)&bu?r aup, mb&@pp@@ﬂewbﬁonyl group, and the
- |'ike. The "al kyl sul fonyl-am no group" neans a group

wher 8he shlysit ogentvontbé ting népecyfboplly includes, for
nDno substituted by the  above-nentioned al kyl sul .fon

. PP ﬁfgoupor CShatpee LB AP Hh Pant-g0BropyL
grgug)up’ uEf GrRUb! of ﬂ%g%yrga LlPe end gxbgg PV &Y B2 oup,

"SOpr épy no gro

isodopexgagbeny| Wity Jgmais ahgbeifeWres®) Eliivrine atom,
hydr ogen atom of the carboxyl group is substituted by

bnqmnaab@xt@menhwdﬁeetmlemlgr QFPUDI. nclhﬁréirﬁgtyeftbﬁrl group,

e TS RO L OUP B0 B R 05 Y.

mea}:'%xy%%frblohﬁq %E—H&p" Al #3h S0L 2 SEE A RLEGUY, d"p%%b&%‘:arbonyl
group o carbons™ Theans a strai ght or branched

grohg, nami vahettiy b girongt, esninocethyl group, aminopropyl group,
methylcarbonyl group, ethylcarbonyl group, propylcarbonyl
group, and the like. Among them, methyl group, ethyl group,
chlorine atom, fluorine atom, hydroxymethyl group,
hydroxyethyl group, methoxymethyl group, methoxyethyl group,
methoxycarbonyl group, ethoxycarbonyl group, aminomethyl
group, aminoethyl group, methylcarbonyl group, and
ethylcarbonyl group are. preferred; and methyl group.
hydroxymethyl group, methoxymethyl group, and methylcarbonyl

group are more preferred.

Therefore, as the ring B in total, for example,

thiazole-2-y1 group, 4-methyl-thiazole-2-y1 group,
4-hydroxymethyl-thiazole-2-vy1 group,
4-methoxycarbonyl-fhiazole—z—yl group,
4-methoxymethyl-thiazole-2-yl1 group,

4-aminomethyl-thiazole-2-yl group, 4-cyano-thiazole-2-yl
group, 4-cyano-thiazole-2-yl1 group, 4-fluoro-thiazole-2-yl
group, imidazol-2-yl group, 4-methyl-imidazol-2-yl group,

4 -methoxycarbonyl-imidazol-2-yl group, isothiazole-B—ylA
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hydr ocarbon group of 1 to 6 carbons, specifically

i ncluding, for exanple, nethylene group, ethylene

group, propylene group, isopropylene group, butyl ene

group, and the like. In order to further show specific

exanpl es of the conmpounds of the formula (1) of the

present invention, the respective synbols used in the

formula (1) will be explained by the follow ng

exanples. The ring A represented by the fornmula (11):
gnoupg A [ wherdeityy &rvexymesiiech 4 dso Byisizelle ffawd t he sangroup,

nmeani_ngs as defined above] represents a 5- to
[173nédﬁgﬁéélﬁéPér%aY}l group or 6- to 10-nenbered aPyPuP-

6

qr ' hav . I ng,A, -1 groups 33
5 %&%‘*@’%ggk??‘éﬁ{%e%?&ﬁﬁ%gﬁs%?i %QY%f 9P8ug: T Ky

[ 192QURthhiaWehzoal ko¥Y EE@HEH hydroxyl group,
- hydroxyal kyl group  (the hydrogen 111 atom of the
3-medhgiy [§r duplbhiatieabhpdr5xyal Gybugr oup may furt her

be substituted by a | ower al kyl group) and hal ogen

[de dmft1thRZoke-20Y¥%- nenbered heteroaryl group or 6- 9F8UP-

10- l 50, . esept ed eri bS_o_
>-HSaFRIRE S IEL 2PAUR B RREEIePLEC BoLS 1 Bz
groapt, ai it ide 12388 gRBupi 14 .9gethyall -Gt ide- X441g. group,
" The ring A specifically 1ncludes, for exanple, phenyl
4-getbpxrynsthiil aivlidgkogrdupl i m dazol yl group, oxazoB¥pPup.

t hi enyl group, triazol eyl

ro t hi adi azol. yl grou
4'gpagg}caFE?Pg}6FWF¥6F855?Eﬁ}ridyI group, pyrim di nyPre4P-

5—ﬂ&ﬁ%Bxyﬁg£M§lgiﬂHHazol—2—yl group,
5-methyl-[1,3,4]thiadiazol-2~y1l group,
5-fluoro-[1,3,4]thiadiazol-2-y1 group,
5-methylfl,2,4]triazole-2-yl group,

5-methylcarbonyl-[1,2,4]triazole-3-yl, isoxazol-3-yl group,
4-methoxymethyl-isoxazol-2-y1l group, 5-methyl-isoxazol-3-yl
group, 5-hydroxymethyl-isoxazol-3-yl group,
5-methoxymethyl-isoxazol-3-yl group,
5-methylcarbonyl-isoxazol-3-yl group, 5-chloroisoxazol-3-yl
group, 5-aminomethyl-isoxazol-3-y1l group,
4-methyl-1H-pyrazol-3-yl group, l-methyl-pyrazole-3-yl
group, 6-methyl-pyridazin-3-yl1 group, thiazole-4-yl1 group,
2-methyl-thiazole-4-v1 group, isoxazol-3-yl group,
pyridothiazole group, and the like are preferred.

x! represents a nitrogen atom, sulfur atom or oxygen atom,
or a divalent saturated hydrocarbon group o¢f 1 to 6 carbons.

The "divalent saturated hydrocarbon group of 1 to 6
carbons” means an alkylene group of 1 to 6 carbons as defined
above, including, for example, methylene group, propylene group,

isopropylene group, butylene group, and the like. When the
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t hi azol eyl group, isoxazolyl group or pyrazolyl group,

wth triazoleyl group, imdazolyl group, thiazoleyl

group and pyridyl group being preferred, and

triazol eyl group being nore preferred. The foll ow ngs

will explain the substituent attached to the ring A

The ring Ain the formula (1) may have a substituent

or substituents on the ring. The substituent on the.

ring A includes |ower alkyl, alkoxy, halogen atom
calrpdnorymben doih;ﬂdreo@aﬁddwntg rsod:pr@ttﬁé hydrr@géﬁboat pheep is

the hydro nay further be su
2 Yt oA O n@a{rhegeagawstlﬁ nddvelnel dfrgratea

I. . £
hY%%ﬁ#%ﬁ?éﬁ“@m? PR G5 RB R aton, oy ur
atomoyp bgygaﬁeaﬁéﬁterred The substltuent on the ring
A nmore specifically, includes, for exanple, nethyl

gro&bineihﬁesgwuupﬁpesﬁﬁigpyly gkuupxamplﬁom¢§$Qﬁﬂmatom-
et hoxy group, r ox roup hydrox nmet ht oup
OXW98P0i§%PhyIS %ﬁﬁ) ﬁ@%hoi&#éfhyl F%ﬁ §4C%{uorPnEH2
—cl o , apd chl arjnecal o Wdttk}h Emé' Hﬂgaﬂﬂmﬁt RYtrogen
group belng pre erred ang y group el Ng nore
atphefRirmit af6aQ gty atam, t-he qu.ef, ediidd CH, PG A pheferred,
total, the groups represented by the foll ow ng

withr pulfugrvatenm: being moeg prpfensedly "N N Et NN NN

NN Iéllnd R are the same or different, each representing

a hydrogen atom, lower alkyl group, alkoxy group or halogen
atom.

The "lower alkyl groups” represented by R® and R® are the
same oxr different, each being preferably methyl group or ethyl
group: more preferably, both of R? and R® are methyl group.

The "lower alkoxy groups” represented by R? and R® are
the same or different, each representing preferably methoxy
group or ethoxy group more preferably, both of R®* and R’ are
methoxy group.

The “"halogen atom” represented by R? and R?® is preferably
fluorine atom, chlorine atom or bromine atom, with £luorine atom
or chlorine atom being more preferred.

As for R? and R?, both of R? and R® are preferably hydrogen
atoms.

R* represents a 6- to l0-membered aryl group, 5- to
10-membered heteroaryl group, cycloalkyl group of 3 to 7 carbon
atoms, or lower alkyl group.

The "6- to l0-membered aryl group” represented by R!
indicates an aryl group of hydrocarbon ring of 6 to 10 carbon

atoms, or 9- or 10-membered bicyclic aryl group which is formed
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MO -~N~ HOO\N ~ HO-"NY Me\/ r N-NNNNNNN M~/
QI N N or N are preferable. The groups represented by
the formula (I'’X): Me ' N NN~NY MeN~ CNr N Et N N

NNN NN NN MO~N HOHO-NY N-N NN NN or are nore
preferred. D represents an oxygen atom or sul fur atom
with sulfur atombeing preferred. The ring B wll be
expl ai ned by the followings. The ring B represented

by the formula (I1l): I1Crina 6 N(IIl) neans a

bynorwdarisat iom Mk ye| benhever vangl witbu@ havi oy Sumhmhered

relatlvelocatlon as shown in the follow n lfo rmul a b
ak%%napyg F@ﬁ@cygﬂgl(the aliphatic heterocycle rlng may be

substituted by an oxy group) having therein 1 or 2 heteroatoms

selected from the group consisting of nitrogen atom, sulfur atom

and oxygen atom.

The 6~ to 10-membered aryl group of hydrocarbon ring more
specifically includes, for example, phenyl group, naphthyl
group., biphenvl group, and the like, with phenyl group being
preferred.

The 9- or lO0-membered bicyclic aryl group more
specifically includes, for example, ethylenedioxyphenyl group,
methylenedioxyphenyl group, tetrahydroquinolinyl group,
tetrahydroisoquinolinyl group, dihydroindolyl group,
2,3-dihydrobenzofuranyl group, 1,3-dihydroisobenzofuranyl
group, oxyindolyl group or isoindoyl group, and the like, with
ethylenedioxyphenyl group or tetrahydroisoquinolinyl group
being preferred.

The "5- to 10-membered hetercaryl group” represented by
R! means a 5- to 7-membered monocyclic heteroaryl group or 9%-
or 10-membered bicyclic heteroaryl group which contains therein
1 to 3 heteroatoms selected £from the group consisting of oxygen
atom, nitrogen atom and sulfur atom.

The 5- to 7-membered monocyclic heteroaryl group more
specifically includes, for example, isoxazolyl group,
isothiazoleyl group, imidazolyl group, oxazolyl dgroup,
thiazoleyl group, thiadiazolyl group, thienyl group,
triazoleyl group, tetrazolyl group, pyridyl group, pyrazinyl
group, pyrimidinyl group, pyridazinyl group, pyrazolyl group,
pyrrolyl group, pyranyl group, furyl group, furazanyl group,

imidazolidinyl group, and the like.
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RN

(X) in which the C=Nin the ring is bound to the
nitrogen atomof the amde group in the above fornul a
(1'). The "nmonocyclic or bicyclic heteroaryl group”
represented by the ring B has the same neani ngs as the
above-defined "heteroaryl group”. The ring B includes,
for exanple, thiazoleyl group, imdazolyl group,

i sot hi azol eyl group, thiadiazolyl group, triazoleyl
group, oxazolyl group, isoxazolyl group, pyrazinyl

gr ouphepyri ayl kgﬂmgmbqgﬂdchﬁﬂquinhﬂ#ﬁrngY&o§¥®up more

roup, rimdin group, pyridothiazol eyl ,group and
Sééﬁkﬁiﬂﬂl& oIéVPlUéFEUp fﬂﬁonﬁxFﬁB%% grbﬁB§Ulgﬂg350I8§Pup'
is%ri%%l 'a L 3gg ! g{ﬁil 1189 p?}r. dy oD

pyr azi group, ‘pyri azol e group a

py&rimmh@ oaé?ﬁegfadp ,apdntbBiaiaheylyar gupup, benzoxazolyl

~pyridot hi azol eyl group and isoxazolyl group are nore
gneugf.er r benzdbleiazabeBl naygiave, i n bemeotinigzbdleyl? group,
substltuents preferably 1 substltuent selected from

benzeTUraRs iconsi sEFAEP of ~ | ovidH ZI&/IPYQTF&}EGYIJOWH group,

I I h 0 | uor onet hyl group,
trﬂ §%§§rg§?ggﬁl ﬁkgggxaﬁpkgpeg?%h% (the hydrogen atom

of the Bydreny o otp 17 -ridibd el etaldodrygr eipupiay Be to
substituted by a | ower al kyl group), am noal kyl group,

-a!emwld qooggycddchdetiernpannyl dt@uycks bpRgFegrodp more
cya rou t hem, th ubstit uen
s £i¥a] T, i g Po bl gt Gt SR 1 Shaazoleyl
grla% ofe[-fa} %h%hyﬂySkeﬁﬁakﬁy%r%@%ed(t he hydrogen at om

the hydr oxyl group of the hydroxyal kyl group nay
be SsThet I ¢yt Eeh yyh diovwes ofl Bytodr agpboranti nealdedented by

R! includes the same groups as defined above, and particularly
cyclopentyl group or cyclohexyl group is preferred.

The “lower alkyl group” represented by R' includes the
same groups as defined above, particularly propyl group and
butyl group are preferred.

As for R;, 6- to 10-membered aryl group, 5- to 10- membered
heteroaryl group, 3- to 7- membered cyclcoalkyl group are
preferred, and 6- to 10- membered aryl group, 5~ to 10- membered
heterocaryl group are more preferred.

Specific examples include phenyl group, naphthyl group,
biphenyl group, isoxazolyl group, isothiazoleyl group,
imidazolyl  group, oxazolyl  group, thiazoleyl group,
thiadiazolyl group, thienyl group, triazoleyl group,
tetrazolyl group, pyridyl group, pyrazinyl group, pyrimidinyl
gfoup, pyridazinyl group, pyrazolyl group, pyrrolyl group,

pyranyl group, furyl group, furazanyl group, imidazolidinyl

group, isoquinolyl group, iscindolyl group, indolyl group,

ethylenedioxyphenyl group, methylenedioxyphenyl group,
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36 group and al kanoyl group are preferred; and | ower

al kyl group, hydroxyal kyl group (the hydrogen atom of

t he hydroxy of the hydroxyal kyl group nay be

substituted by a |l ower al kyl group) and al kanoyl

group are nore preferred. The substituent on the ring

B-specifically includes, for exanple, nethyl group,

et hyl group, propyl group, isopropyl group, butyl

group, nethoxy group, ethoxy group, propoxy group,
qulméwépms@uxgr oVpidethdaygodesdpr @ ok ihy diogmdolyl group,

%b?gaﬁ%ﬁ"amﬁf@r?e&n?x%%wfrﬁ T indh e grous.

%'iﬂlmg‘i%ﬁg 9" UL oxd PR Xy&%@ﬁnybeﬂﬁe'ﬂﬁlaz oleyl
ethoxycar groﬁb propoxycarbonyl ‘group,

grfip!) mmrmmsrla@m@@t htyénmmumnﬁmgmmmwhrclopropyl

group, nethyl carbonyl group, ethyl carbonyl group,
grlﬁ’ru@pybmlgbnwl GO, Grlatenyl B8 OURYD FYCLRERKYL group,

oS5 Bon i oL SEADE, ST, HESHL o
15%%EBB§X'EJJBQ BLPYR g &R Opyet Y grgﬁ URand the like. Among

met hoxycar bonyl group, et'hoxycar bonyl “group,

" tha, npneﬁjﬂylgrcgi;ﬁﬂ Papathyoeghylp g rpouni dyeignougar banghzolyl
group, and ethyl carbonyl group are preferred; and
greEphyFhRERkEYL W@P@xyﬁ%%%ﬂ’l GrOUP,- %Fh@k%’éﬂﬁroup- and

ovipergR e e i akr e ady Bt B BEGuBh A & group.

1mt1|a'a§69lly§ @ré(l.llp QR zASAL B¥bap NP kdidnyh @f@ﬂﬁ are more
4- hydr oxymet hyl -t hi azol e-2-yl group,

préfeetrbdxycartibny Iphemiydz ol gedipy| qr oupyridyl group being
partioulanly prbrerted 0 ¢ 2 vl group,

The followings will illustrate the substituent contained
in R'.

The substituent contained in R' includes hydrogen atom,
amino group, hydroxyl group, hydroxyalkyl group (the hydrogen
atom of the hydroxyl group may be substituted by lower alkyl
group), lower alkyl group (the hydrogen atom of the lower alkyl
group may be substituted by hydroxyl group, alkoxy group, amino
group, alkylamino group, dialkylamino group, halogen atom,
carbamoyl group, mono-or di- alkyl carbamoyl group, carboxyl
group, alkoxy carbonyl group, or alkanoyl group, lower alkoxy
group (the hydrogen atom of the methylene group or methyl group
constituting the lower alkoxy group may be substituted by
" hydroxyl group, halogen atom, carbamoyl group, mono-or di-
lower alkyl carbamoyl group, carboxyl group, alkoxy carbonyl
group, or alkanoyl group, carbamoyl group, alkylcarbamoyl group,

di- alkylcarbamoyl group, carbamoyloxy group, carbamoylamino

group, cyano group, sulfamoyl group, trifluoromethyl group,
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4- am nonet hyl -t hi azol e-2-yl group,
4- cyano-t hi azol e-2-yl group, 4-cyano-thiazol e-2-yl
group, 4-fluoro-thiazole-2-yl group, imdazol-2-yl
group, 4-methyl-im dazol -2-yl group
4- met hoxycar bonyl -i m dazol - 2-yl group,
i sot hi azol e-3-yl 37 group,
4- hydr oxymet hyl -i sot hi azol e- 3-yl group,
[1, 3, 4] t hi adi azol - 2-yl group,
ha3-ogenhy | atambonyf ¢dmB] 4] t BRadbaz@lkanoy lgr ogpoup, N-C2-C6
1 2,4]thiadi azol -5-yl group, )
1PP 2, 9??%?&d|é§dﬁ55 yPlﬁY%EBlo group, N-C1-Cé6
ol t
lﬁ#%rlé%é 094, B ghlp ¥ P LR Uk eamolrs “afoup.

Cﬂﬁﬂ%lQLH?lEuYflﬁfPQﬁxnﬂ;”@&hﬁb 5mmyx&ﬁmféhyi gﬂdﬂﬁQ,N -C1-C6
4~ met hoxymet hyl -i m dazol - 2-yl group, - =
alkyﬂsmﬂfbuaﬂhmnmb-gmnd@zoblECﬁla@koayparbonyl group, C1-Cé
5- hydr oxynet hyl -i m dazol - %I ﬁ 5-methyl -[1, 3,
lﬁpg&paggpug ?PdgNON Cl-C dl al yvlamino group.

t
5 fl Fornﬁ} ]nfl?(r ALLR ﬁg’ §§§hk§lyér9ﬁ8 UPs a substituent. The

a

tH
pr%f@&tﬂéw calﬁf)@ﬂdﬂcyiﬂk:ﬁ 1 4] tgrﬁo%ol elﬁczhdessoxm 3e¥hmple,

group, 4-nethoxynethyl -i soxazol -2-yl group,
hy@mwnrplthwiogm@p &mroxgnect@ml group, hydroxypropyl group,
hy%fh dr oxynet hyl -i soxazo

R GRTTEPI $S0Har Py SEpRY iGNy, group, hyaroxypentyl
gr%u%EtE$| QBQOEXF_g?&ﬁ%ﬁgbg§5¥kygéeﬂgl group, hydroxyethyl

Hl or oi soxa
groud) hgdebRybropgiagebud-ybrghgdpoxyisopropyl group being

4-met hyl -1 H pyrazol - 3-yl group, 1-nethyl-pyrazole-3-yl
mogeopgefermednyl - pyri dazi n-3-yl group, thiazole-4-yl

ar ou‘_Bhe hydrogen atom of the hydroxy group may be substituted
by a lower alkyl group of 1 to 6 carbons. The substituted
hydroxy alkyl group includes, for example, methoxymethyl group,
l1-methoxyethyl group, ethoxymethyl group, methoxyethyl group,
propyloxymethyl group, and the like. Among them,
methoxymethyl group or methoxyethyl group is preferred, with
methoxymethyl group being more preferred.

R* may have a lower alkyl group as a substituent. The
lower alkyl group represented includes the same groups as
defined above; among them, methyl group, ethyl group, propyl
group,butylgroup,igopropylgroup,andthelikearepreferred,
with methyl group or ethyl group being more preferred.

When R' has a lower alkyl group as a substituent, the
hydrogen atom of the lower alkyl group may be substituted by
hydroxyl group, lower alkoxy group, aminoe group, mencalkylamino
group or dialkylamino group. The lower alkyl group includes,

for example, hydroxymethyl group, hydroxyethyl grou?,
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2-met hyl -t hi azol e-4-yl group, isoxazol-3-yl group,

pyri dot hi azol e group, and the like are preferred. Xl
represents a nitrogen atom sulfur atom or oxygen

atom or a divalent saturated hydrocarbon group of 1

to 6 carbons. The "dival ent saturated hydrocarbon

group of 1 to 6 carbons" neans an al kyl ene group of 1

to 6 carbons as defined above, including, for

exanpl e, nmet hyl ene group, propyl ene group,

mejthopyopyhehegyeemp, ethngﬁmﬂﬂhxﬁ(gnpupanmethexvakbylVGéﬂup:

the 38 carbon nunber of the dival ent saturated

am%&9m@& Yhon9EPBRp iinegthgl  GTouR i oARLNERFBEY Lat FHPUP -
metﬂ HQE1§5§%ESQ& Saté%&&g? hydr%%%&% n%%%%ﬂyﬂay begroup

a‘nitro om S atom or “oxyge

dlatectmiyléﬂuhaﬁllem?i r@f@lﬁpe@thyqalrdeythyﬁ@mmmmﬂ group,

nitrogen atom - oxygen atom sul fur atom --CH2-
amiNo@E2hyl- StORD, 2-AnCHG - ethxliynnup CHamgnoapghyl group,

-CH2-O and_the like. then1 n|tr m
?ﬁmlPSrPEPBH% oxyHet Rt om él %%ngtgaﬁ group,
z_g;ﬂgﬁj%b lvvl th S%E&{Ep atom be| n% £ r@f erred. ggoup,
an ar

Ythe sane” or dlfferent each representing

2 -Ryrdhegenmathngl - bevpylal kyd;r@ﬁp,up, al-kmanoghaitylor  group,
hal ogen atom The "l ower al kyl groups” represented by

5-rmiardprRBtile DHeubPsans- @mlﬂpfﬂe?eﬁﬂ-me‘éhﬂa pEPRYL group.

6-Biingr ey Booioor aRS 4 iiere HBOHG) PG emtRgnethyl

groh@“ﬁr ahkOXYnQLOKRST T eRySnght ed Ry RdndndtRF1are group,
the sane or different, edach representing preférably

3- amthoxprogymupgnbupthoxyagnnup1nmeehpneEEhgmlygrbuph and
2—%&iﬁg—gggp$§ gégup are preferred, with 2-amino-ethyl group
or 3-aminopropyl group being more preferred.

r? may have a lower alkoxy group (wherein one of the
hydrogen atoms of thé lower alkoxy group may be substituted by
hydroxy group or amino group) as a substituent.

The alkoxy group includes the same groups as defined
above: among them, methoxy group, ethoxy group, propoxy group,
isopropoxy group, and the like are preferred, with methoxy group
or ethoxy group being more preferred.

When the hydrogen atom of the alkoxy group is substituted
by hydroxyl group, for example, 2~hydroxy-ethoxy group.
3-hydroxy-propoxy group, 4-hydroxy-butoxy group,
2-hydroxy-1l-methyl-ethoxy group, 2-hydroxy-propoxy group,
3-hydroxy-2-methyl-propoxy group, 3-hydroxy-butoxy group, and
‘the like; among them, 2-hydroxy-ethoxy group,
3-hydroxy-propoxy group, and 2Z-hydroxy-1l-methyl-ethoxy group
are preferred, with 2-hydroxy-ethoxy group being preferred.

When the hydrogen atom of the alkoxy group is substituted
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met hoxy group. The "hal ogen atoni represented by R2

and R3 is preferably fluorine atom chlorine atom or

brom ne atom wth fluorine atom or chlorine atom

being nore preferred. As for R2 and R3, both of R2 and

R3 are preferably hydrogen atons. Rl represents a 6-

to 10-nenbered aryl group, 5- to 10-nenbered

het er oaryl group, cycloal kyl group of 3 to 7 carbon

atons, or lower alkyl group. The "6- to 10-nenbered
byaaylnngrmcpip g éqrhee@ernmed gbyummaY rficidiess ben sabﬁrtlgilé;aﬁ by

of hydrocarhbon rin carbon _at ons,

to
1 952 RBEF ALY e YL SaryWhaP SRRER yEoRE s, fubskifhted

n th ppy pf z v FRebghsd
a?.%ﬁgg?c P ﬁb@ﬁ@, é%ﬁnﬁ% téﬁ%cycle r?ng or

dﬂf&)érléﬁt Slﬂi%ﬂéxtate@ b!n@ﬂu@iﬂgi}h@.ﬂt@)lah@wm}doli@f ejiodp or
- or 2 heteroatons selected fromthe group consi sting
digilkylemdgealkosm suldreumt om &nd oxyderrat om PTRéegably

to. 10- nenbered aryl group of hydrocarbon ring nore
digdkyilepd aPeynPKRy) §§85YP-f or exanpl e, phenyl group,

naphj;ByL é}gﬁ-l@a\ Ny leoQr O4pamaNd, t bsﬁnlrld%echdééyt hgroup,

phenyl group bei ng eferred.” The 9- or 10-nmenb

melthSM @i @ od ik tbxgr oupgAdag, S peLinfdteBlllayniinus tidesy fogroup,
exanpl e, ethyl enedi oxyphenyl group
dimethyllenédrpxpphEny| 9geenp, Ql’efiré?Wdré&bﬁnol i dylong  them,

me%ﬁlgﬂﬁlnlnge%{’l Krdrgl SOﬁUI nol IA;J%}/[P %}ygllﬁnlnoe dor}%lr ndg(:)fl is
By dPbBERzof tir &

preferdelydr QfssabengohleBPYhminoethoxy group being more
preferred. '

| R! may have a lower alkylcarbamoyl group as a substituent.
The lower alkylcarbamoyl group includes the same groups as
defined above, preferably lower alkylcarbamoyl groups of 1 to
‘5 carbons, more preferably lower alkylcarbamoyl groups of 1 to
3 carbons. The preferred lower alkylcarbamoyl group
specifically includes methylcarbamoyl group, ethylcarbamoyl
group, propylcarbamoyl group and the like, with methylcarbamoyl

group being more preferred.

R' may have a di-lower alkylcarbamoyl group as a
substituent. The lower alkylcarbamoyl group includes the same
groups as defined above, and for example, dimethylcarbamoyl

group, diethylcarbamoyl group, ethylmethylcarbamoyl group,
and the like are preferred, with dimethylcarbamoyl group being
more preferred.

R* may have a halogen atom as a substituent. The halogen
atom includes the same ones as defined above, for example,
fluorine atom, chlorine atom, bromine atom, and the like, with

fluorine atom or chlorine atom being preferred.
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group, oxyindolyl group or isoindoyl group, and the

like, wth ethyl enedi oxyphenyl group or

t et rahydr oi soqui nol i nyl group being preferred. The

"5- to 10-nenbered heteroaryl group” represented by

Rl neans a 5- to 7-nenbered nonocyclic heteroaryl

group or 9- or 10 -nenbered bicyclic heteroaryl group

whi ch contains therein 1 to 3 heteroatons sel ected
fromthe group consisting of oxygen atom nitrogen

at onRamhyshhfara &2006 Thieakeyl @rdureaben ethtrridmeniti.c The
het eroaryl group nore. specifically includes, for

CoskhnpHeane b exaomy Inglades thessthe SrauRA agrdnfsined above,
i d | Vil . I , '
ol SRR, OREE X IPHE.  BOLRELE o,

e RUICAZOLYy 197 OUPgreip ! dy| iRl dFzy |  OF p or

~pyrimdinyl  group, pyridazinyl group, pyrazotyl group,

igppmopinticagbony,l pwrmp, grafh frethybhracponylr ageoyp or
roup, . i m.dazolidinyl group, and the |ike. 40 The 9-

ety legrbonyds 8FoBPc PELRE Mefer BRRYPTERGup nore

spe_c'kf i 9@4}} y hiaQr%l ugﬁzaﬂgﬁﬁ-géalﬂfané%f%ﬂ]gc?p@pr:ﬁpougs a

i soi ndol'yl~ group, I group,” qui

supyith dakhitazol eyrhgr oyre RGE@ M fazolyk 9roknoyl group
benzoxazol yl group, benzothi azol eyl group,
speenfdcaildyol eylinplmdes bermadfierabdy gr oupfor example,

STV Siouey | {rieepyc i dineyl group apd,,
o SURaEeSof 1 ETOEIAEIONMEl ¢ MORETOEHL, e
meithiydaagbphylaatipo gifbapobeykthylcarbonylamino group being
more preferred.

R' may have a C1-Cé6 alkylthio group as a substituent. The
alkylthio group includes the same groups as defined above. The
preferred alkylthio group specifically includes preferably,
for example, methylthio group, ethylthio group, propylthioc
group, isopropylthio group, and the like, with methylthio group
or ethylthio group being more preferred.

R* may have an alkylsulfamoyl group as a substituent. The
alkylsulfamoyl group includes the same groups as defined above.
The preferred alkylsulfamoyl group includes preferably, for
example, methylsulfamoyl group, ethylsulfamoyl group.
propylsulfamoyl group, and the like, with methylsulfamoyl group
or ethylsulfamoyl group being more preferred.

R' may have a dialkylsulfamoyl group as a substituent.

The dialkylsulfamoyl group includes the same groups as defined

above. The preferred dialkylsulfamoyl group specifically

includes, for example, dimethylsulfamoyl dgroup,

diethylsulfamoyl group, and the like, with dimethylsulfamoyl
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group, or thienyl group is preferred. The "cycl oal kyl
group of 3 to 7 carbons" represented by Rl includes
t he sane groups as defined above, and particularly
cycl opentyl group or cycl ohexyl group is preferred.
The "l ower al kyl group” represented by R includes the
sane groups as defined above, particularly propyl
group and butyl group are preferred. As for Rl, 6- to
10- nmenbered aryl group, 5- to 10- nenbered heteroaryl
gnpupupeing mere- prefbsred.cycl oal kyl group are

o Kol BAve A eﬁ%ai%’iﬂg}’iwir%?@?%e gt e

f I
cgul'f‘lbl pﬁg}f)lé/ i ulﬂ%% PHSQ:Y m b‘git%g&qggt&e@ined above.

oup, group, 1 soxazoly

Tnes prbifazekayh1 gy Dspl £ J.njﬂl dpZtyy s UPL.cXaz Anyll udes, for
- group, thiazoleyl group, thi-adiazolyl group, thienyl - - -
exgnmle,. tr mz:@wéyulgﬁwp; gEeHRzol yethydeplippyildyl group,

oG oR Lo Rtapt. pibcnbror T bEtavp ireRes sapdbipe Like.
WJH:H ?r{é)flhyq Qlli& tij_r éh:ogbokm eftﬂgliéﬁﬁfllngrloﬁp_oup beln? more

|n1dazoI| |ny up, i soqui ndlyl grotp, "1 solndoly

pr@ffetred.ndol yl group, et hyl enedi oxyphenyl group,
met hy| enedi oxyphenyl group, 41 quinolyl group,

pyri Bof@Evahavean gﬂbmﬂasuaifhyﬁicﬂw s gr%up%tltuent The
dro U|noI| u tetrah dr0|so
A g R e, S Rrh A AR, S S i Eees oF e avove.
THRERZRERL-32A! £Yky1 86 PHON Peélzcﬂlﬁi 's%&ﬁicﬁﬂdﬁncludes for
benzof uranyl group, cy6¥opropy group, cycl obutyl

exgumple,, cyaedhsipuldoowp, cycbabexyl eghglsulfonyl group,
pré}é%{]%ﬁ%pto%grlgggggb rrfécl)qgllrop{rfglﬁ)ifot hX | g:%l?g p ’an%r Qt%% like,
with methylsulfonyl group or ethylsulfonyl group being more
preferred.

R may have an alkylsulfonylamino group as a substituent.
The alkylsulfonylamino group includes the same groups as
defined above. The preferred alkylsulfonylamino group
specifically includes, for example, methylsulfonylamino group,
ethylsulfonylamino group, propylsulfonylamino group,
isopropylsulfonylamino group, and the like, with
methylsulfonylamino group or ethyvlsulfonylamino group being
more preferred.

R' may have an alkoxycarbonyl group as a substituent. The
alkoxycarbonyl group includes the same groups as defined above.
The preferred alkoxycarbonyl group specifically includes, for
example, methoxycarbonyl group, ethoxycarbonyl group,
isopropoxycarbonyl group, propoxycarbonyl group, and the like,
with methoxycarbonyl group or ethoxycarbonyl group being more

preferred.
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i sopropyl group, butyl group, pentyl group, and the

i ke. Anong them phenyl group, naphthyl group,

pyridyl group, imdazolyl group, thiazol eyl group,

t hi enyl group, cyclopentyl group, and cycl ohexyl

group are preferred; and phenyl group, pyridyl group,

i m dazol yl group, thiazoleyl group, and thienyl group

are nore preferred, with phenyl group or pyridyl

group_ bein particularly preferred. The follow ngs

will R m%&ﬁrwee arh @ dOpAN infe Mradh el fedubstifnente The

o R R R R Sy AP bRGPs PR R SEP R ARG SRBA R The
Mﬁ%ﬁnallg'} Jﬁ% qupy%éewflcgiﬂﬁPlHEXuB@s for example,

substi t ut group),” lower al Kyl group

me(thiya ali thioo g@fb@ ,Omeo:ﬂlyt]JaﬁiJ.h@V\/egralh]Kyl argt othemedikee, with
- ~substituted by hydroxyl group,  al koxy group, ani no o

megihyiemigok grakenbedgnguporei RERFPEREAe gr oup, hal ogen

oroup: BRLe SO cRIcey ol ol Bgpte =0 -

s@éﬁﬁ:%élntgr oufhe | E%EeE}:EQXW I\Q-r(ﬁllﬁll( dee oy PaRn &t gFoup
of the nethylene group or nmethyl group constituting

indimdeavet oa kekamp 1.er, adimenetyy Tem Sub girotipt, ei:h.leyhyh;mttmgh:oup '

roup, hal ogen atom carbanoyl group, nono-o
e ?’éﬁ?oeF“eéW}I"a@éPBaﬁé'ﬂngréjﬁi tehe bbike  gFoEp, darﬂ@&klylammo

carb nyl oup. - Qr al kanoyl group, carbanoyl group
u@y%@éﬁﬁé%ﬁ BFSfSrreg al kyl car banoyl group,

car bﬁW&fW&\ﬂi AR - B AT cy@ 1 ari¥ @ Qroup as a
group, fanmoyl group, trifluoronethyl group, 42

sufbasltdgmendt. onThé Grnpl, 6 GRerfed k ayellicganipe @ docludes
th{i}aI légr?lgygl;gg{llpnso a%r Qc cl:ac.:cji a(ljrglr% K rlotulﬂ]];::I oa%rggginel\l_i%lﬁo%ee. The
preferred "substituent contained in R!", includes, for example,
pyrrolidinyl group, piperazinyl group, morpholinyl group, and
the like, with piperidinyl group or merpholinyl group being more
preferred.

With regard to the substituents in R', hydrogen atom,
lower alkyl group, lower alkoxy group, carbamoyl group,
alkylcarbamoyl group, cyano group, trifluoromethyl group,
halogen atom, C;-Cs alkanoyl group, N-C,-C¢ alkanoylamino group,
C;-C¢ alkylsulfonyl group, C;-C¢ alkyl amino group or aminoalkyl
group is preferred and among them lower alkyl group, lower
alkoxy group, alkylcarbamoyl group, halogen atom, Ci-C¢
alkylsulfonyl group 6r aminoalkyl group is more preferred.

Therefore, with regard to -¥X'-R', to be more specific,
preferred ones are phenylsulfanyl group, 4-hydroxyethyl-
phenylsuifanyl group, 3-hydroxymethyl-phenylsulfanyl group,
2-hydroxymethyl -phenylsulfanyl group,
4-methyl-phenylsulfanyl group, 3-methyl-phenylsulfanyl group,
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al kyl sul fanmoyl group, N N-di-Cl-C6 al kyl sul fanoyl
group, Cl1-C6 al kyl sulfinyl group, Cl1-C6 al kyl sul fonyl
group, N-C-C6 alkyl sul fonylam no group, Cl-C6
al koxycar bonyl group, d-C6 al kylam no group and
N, N-C1- C6 di-al kyl am no group. R may have a
hydr oxyal kyl group as a substituent. The preferred
hydr oxyal kyl group includes, for exanple,
hydr oxynet hyl group, _hydroxyet hyl _group, hydroxypropyl
21&%&5&1‘Pﬁﬁﬂﬁéﬁyﬂgéﬁyépygr@PBup,Xh&ﬂ?B??BM@VPhEPéEﬁ?Eganyl
roxypentyl K ggg_t ike,- W t-h hydroxymnet
g'gr up, hydroxye?ﬁ&%ﬁﬂbr Luﬁdg%ﬂ%4§§ﬁﬁﬂﬁ%u group, or8¥bup'
QB&QPﬁheﬁEQHﬁlbéhﬁg nor e g¥Rfrer red. Themethoxy-
hydrogen atom of the hydroxy group may be substituted
phenyd sidenyal kylgmmagup of 2 de thos6y qeivdoonssuIfany L group,
- -substituted _hydroxy_ al kyl group includes;:

f.o.r. . .
4SRRI PhRBYAERHFERNYH  gr oupITO4Pnet hoxyetRPYagPEEpethyl-

| 1 -
PrAPRASTRCRN, SESUD, TSNS S ooyt pa ganya oroup
4 RirpansyRt bhlengmumfahymet hoxgteidiy,| Jr oupmeshylcarbamoyl-
preferred, wt nmet hoxynet hyl group being nore
phemgfleulédnyRl ngmourpve 4-Homethmligrbgmowp-abeaylsulfanyl
substituent. The | qwer alk%!agyou r epr.esent ed
ITOHR u s SIRF W ey Ladhegarlsmdd ady 9T Uhngd -c¥anoe-

l ’ _t l p ’ y ‘
e BT TRENs GEPMY, FOMEG e B e A e o
4 fililpreebhyhygsalgaas1edhylp 936dh leaiorphEnyd suldlatyledroup

Wien R1 has a | ower al kyl group as a substituent, the
2-fjsosgephanyAsoffangll onwer GrRyP.group AepebBylcarbamoyl-

R L L N R
3-HePUR1chlBoh9IRbrahY kuakaHP1 NCHYERS,  3-ethylcarbonyl-
phenylsulfanyl group, 4-methylcarbonylamino-phenylsulfanyl
group, 4-ethylcarbonyl-phenylsulfanyl group,
4-isopropylcarbonyl-phenylsulfanyl group, 4-methylsulfonyl-
phenylsulfanyl group, 3-ethylsulfonyl-phenylsulfanyl group,
4-methylsulfonyl-phenylsulfanyl group, 4-isopropylsulfonyl-
phenylsulfanyl group, 4-methylamino-phenylsulfanyl group,
3-ethylamino-phenylsulfanyl group, 2-methylamino-

phenylsulfanyl group, 4-aminomethyl-phenylsulfanyl group,

3-aminomethyl-phenylsulfanyl group, 4-aminocethyl-
phenylsulfanyl group, 4-dimethylaminoethyloxy-
phenylsulfanyl group, thiazole-2-yl-sulfanyl group,
4-hydroxymethyl-thiazole-2-yl group, 5-hydroxyméthyl—
thiazole~-2-yl-sulfanyl group, 4-hydroxyethyl-
thiazole-2-yl-sulfanyl group,
4-methyl-thiazole-2-yl-sulfanyl group,
5-methyl-thiazole-2-yl-sulfanyl group, 4-ethyl-
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for exanple, hydroxynmethyl group, hydroxyethyl group,

43 et hoxynet hyl group, ethoxynethyl group,

nmet hoxyet hyl group, am nonethyl group, am noethyl

group, am nopropyl group, nethylam nonethyl group,

et hyl am nonet hyl group, dinethylam nonet hyl group,

et hyl - met hyl am nonet hyl group, am nonethyl group,

2-am no-et hyl group, 1-am no-ethyl group,

3-am no- propyl group, 2-am no-I|-nethyl-ethyl group,
th@ﬁﬂﬁhﬂr%nﬁ%mﬂulﬁﬁﬁwé 4- ani no- BIRSMP gr oup, 4-methoxy-

2 ani_no pyl group, 2-am no-butyl group,

l%ﬁﬂ%&ﬁ%éﬂffp gﬁ 3- ami no- 1, 2- di net hyl - propyl  9F°UP-

exyl and the like. Among thg#bu
am no%ttﬁlﬁ%d%%ogp)ﬂfg?neﬁg ét hyl group, 1-am no- etﬁ P

4-giramoyd-liaeolecRyy1gs0Ufangiam nuedumpet hy b- eahplamoyl ~
-~ -group, and -2-am no propyl ‘group are preferred;, wth

mthﬁaﬂﬁhﬂr%ﬁmiﬂsudﬁﬁaﬁl or 3- &SPy opyl gﬂo@ﬁt8§#ﬁ@rﬁﬁméyl‘uw.“

referred. RI h | | k
e Ty L BARAIE] at oms SFoPRe | over ARGV GFoRATOYL"

tl{@éotlee thtulitf%‘ﬁ#iy hydr oXyg8@4!p OF ami no 495 8epropyl -
a substii tuent he al koxy group 1 ncludes the sane

tnﬁanqrh42}gkﬁ§uﬂﬁinyﬂgmﬁupaneugahbemhlmabﬂ@xg gﬂeaplfanyl
et hoxy rougO pr opoxy group, isopropoxy group, and
9&%@4 i k JEﬁ'e"chéﬁCé'tP Qu¥ T S gr8tpUPor 4rhdxero-

D8 TS RCST 11 E0, Mg Lhe o6 0108 b

tﬁfﬁzdiéﬂﬂﬂji—é%iﬁﬁ%&qu et hoxyr&ipup, 4-ethylcarbonyl-
3- hydr oxy- propoxy group, 4- hydroxy but oxy group,

tH-dnodreosd -yt i—metlifinydt hoxy ggougp, hﬁdﬁ@hwipﬁgp@nylamlno—

té%égg%e—z—yl—sulfanyl group, 4-methylcarbonylamino-
thiazole-z-yl-sulfaﬁyl group, 4-methylsulfonyl-
thiazole-2-yl-sulfanyl group, 4-ethylsulfonyl-
thiazole-2-yl-sulfanyl greup, 3-methylsulfonyl-
thiazole-2-yl-sulfanyl group, 4-isopropylsulfonyl-
thiazole-2-yl-sulfanyl group, 4-methylamino-
thiazole-2-yl-sulfanyl group, 3-methylamino-
thiazole-2-yl-sulfanyl group, 4-ethylamino-
thiazole-2-yl-sulfanyl group, 4-aminomethyl-
thiazole-2-yil-sulfanyl group. 4-aminoethyl-

thiazole-2~yl-sulfanyl group, pyridine-2-yl-sulfanyl group,
pyridine-3-yl-sulfanyl group, pyridine-4-yl-sulfanyl group,

6-hydroxymethyl-pyridine-3-yl-sulfanyl group,
4-hydroxymethyl-pyridine-5-yl-sulfanyl group,
4-hydroxymethyl-pyridine-6-yl-sulfanyl group,
3-hydroxymethyl-pyridine-6-yl-sulfanyl group,
4-methyl-pyridine-5-yl-sulfanyl _ group,
4-methvil-pyiridin-6-yl-sulfanyl | group,
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3- hydr oxy- 2- net hyl - pr opoxy group, 3-hydroxy-butoxy

group, .and the |ike; anong them 2-hydroxy-ethoxy

group, 3-hydroxy-propoxy group, and

2- hydroxy-1-net hyl -ethoxy group are preferred, with

2- hydr oxy- et hoxy group being preferred. Wen the

hydr ogen atom of the al koxy group is substituted 44

by am no group, the am no group may further be

substituted by 1 or 2 |ower_al kyl groups. Wen the
6-Aathy g E@Eﬁdﬁ§3s§b§@rFH%§§nY%y 2 | ower al kyl groups9roup.

ebfg?lﬁé%P?%F%y udlnélaFE ?§n§2g§|ﬁgxydeLEL62E group.

6iﬂﬁﬂd@ﬁJﬁ?ﬁﬂ&%h@°é¥y@§ﬁi@anggd more preferably group,
di al kyl am noet hoxy group re specifically, for

6 -anegiimtle pyariidiaet Bex} ~gnafipnylnet hyl am noet hoxy grougroup,

~di met hyl am noet_hoxy - group, _ _di net-hyl am-nopropoxy--
ZgﬁQﬁhﬁmq¥%jmmmédpp@e4 KhoRGLERBIL et hyl ami noet hoxy9*ouP.

I et tho up is preferred,
Gf?fgﬂﬁwﬂyl 5&?% y gyouﬁugéﬁﬁ Sznnre preferred. RYBLBUP’
swﬂﬁ&r@ah@%r pgkhnhﬁatbagrmybugfaﬁmas a group,

substituent. The | ower al kyl carbanoyl group includes

2 -nfet hydmarpaceys -pyridénenddydbeué fapyef er abl y | ower group,
al kyl car bamgyl groups of 1 to 5 carbons, nore

2 SRS - 8 Ge Xﬂk?P&gﬁﬂgﬁnyl groups of 1 to 3 9¥oup.

ns ref enr al kyl car banmoyl group

Qﬁé@?? Eﬁﬁngngl egg%ggﬁgﬁcarbanoyl group, group.

241:&361@@&6@@3{1&1 petipingrapylicanb@#amyll group and t hgroup,
i ke, with nethylcarbanoyl group being nore

6 hmdffdioggmeRhydapyirddang -gr yllowad £ahiy| car banoyl gr 6GpUP.

2j%if%ro—pyridinen4—yl-sulfanyl group,
6-chloro-pyridine-3-yl-sulfanyl group,
2-fluoro-pyridine-4-yl~sulfanyl group,
6-fluoro-pyridine-3-yl-sulfanyl group,
2-methylcarbonyl-pyridine-4-yl-sulfanyl group,
6-methylcarbonyl-pyridine-3-yl-sulfanyl group,
2-ethylcarbonyl-pyiridin-4-yl-sulfanyl group,
6-ethylcarbonyl-pyridine-3-yl-sulfanyl - group,
2-methylsuifonyl-pyridine-4-yl-sulfanyl group,
6-methylsulfonyl-pyridine-3-yl-sulfanvyl group,
2-ethylsulfonyl-pyridine-4-yl-sulfanyl group,
6-isopropylsulfonyl-pyridine-3-yl-sulfanyl group,
2-methylcarbonylamino-pyridine-4-ylsulfanyl group,
6-methylcarbonylamino-pyridine-3-yl~sulfanyl group,
2-methylamino-pyridine-4-yl-sulfanyl group,
6-methylamino-pyridine-3-yl-sulfanyl | group,
2-ethylamino-pyridine-4-yl-sulfanyl group,
6-ethylamino~-pyridine-3-yl-sulfanyl group,
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ety RPEBNFATGPEUP SIOURet hyd TR HERY1DRS

substituent. The | ower al kyl carbanoyl group includes
the sane groups as defined above, and for exanple,

di met hyl car banmoyl group, diethyl carbanoyl group,

et hyl met hyl car banoyl group, and the like are
preferred, wth dinethylcarbanoyl group being nore
preferred. RL may have a hal ogen atom as a
substituent. The hal ogen aton1inc|udes t he sane ones

as defined_above, for exanp fluorine atom
7ﬂﬂ¥ﬂQM%§ hyloRYTBESRPNA- &ioﬁvlﬁﬁHY%he like, with  9Toup,

o e O L G REORLOP_BLOMBEIND Preferred. 45 Roup,

ave roup as a substi t uent

Ja%ﬂg@xgb%ﬁgqybhaﬁ9mamhﬂsIudes HRpsane grguﬂ$d§§xymethyl-

defin above nore specifically, for exanple

phuﬂj@dmmaobonytogpoup 2-byfybggmbbnyl -ghegplamino group,

propyl car bonyl group or - |sopropylcarbonyl roup, wth--
rbx(%:ﬁé}q]g group,

ZJH%E% -?B%E ig 1PItué%¥g3ﬁﬁea%r§#§§Fg%h%p§§%g%5%”'n8roup,

4iﬂ§6§@@ﬁ&lgbﬁ@ﬁ 1§ﬁgﬁbe§ahby k@b tAesyPPpREAY @AY nOf §Foup,
exanpl e, ethy carbony am no group,

3predppikyapbenyllamiino gooopp. | 2eptbpyyephbopyaminao group,
group, and the like, with nethylcarbog%lanino grou

4-GitHoRHy PREPESAPLER] noSG5PBEp befnBY SRBFENSERY & PEANY famino
h bst i

o, P AT U L 2, SIStk T

phahgiamifbe gnaf er 4 edsepiypy e origimsy speerfiaminy group,

i ncludes preferably, for exanple, nmethylthio group,
4. @wﬁypr@hgngﬂgupnODrcggoqgu(3 4-trifluoromethyl-phenylamino

group, 4-fluoro-phenylamino group, 3-chloro-phenylamino group
2-fluoro-phenylamino group, 4-methylcarbonyl-phenylamino

group, 4-ethylcarbonyl-phenylamino group, 3-methylcarbonyl-

phenylamino group, 3-ethylcarbonyl-phenylamino group,
4-methylcarbonylamino-~phenylamino group,
4-ethylcarbonylamino-phenylamino group,
4-isopropylcarbonylamino-phenylamino group,
4-methylsulfonyl-phenylamino group, 3-ethylsulfonyl-

phenylamino group, 4-isopropylsulfonyl-phenylamino group,
4-methylamino-phenylamino group, 3-ethylamino-phenylamino

group, 4-aminomethyl -phenyiamino group, 3-aminomethyl-

phenylamino " group, 4 -aminoethyl ~-phenylamino group,

3-aminoethyl-phenylamino group, 4-methyl-thiazole-2-ylamino
group, 5-methyl-thiazole-2-yiamino group,
4-ethyl-thiazole-2-ylamino group, 5-ethyl-thiazole-2-ylamino

group, 4-ethoxythiazole-2-ylamino group,
5-methoxy-~thiazole-2-ylamino group,
4-carbamoyl-thiazole-2-ylamino group,
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group, isopropylthio group, and the like, with
met hylthio group or ethylthio group being nore
preferred. RlL may have an al kyl sul fanoyl group as a
substituent. The al kyl sul fanoyl group includes the
same groups as defined above. The preferred
al kyl sul fanoyl group includes preferably, for
exanpl e, net hyl sul fanmoyl group, ethyl sul fanmoyl group,
progylsulfanoyl roup, and the like, with
9N§Uﬂfﬁhﬁ?F°g@o%le%W1%QhyIsulfanDyI group bei ngroup,
referred dj al kyl sul famoyl grou
_ggtgygﬁsgsﬁ?ﬂ%ﬁtEﬁl%ﬁ%lﬁa%T%iﬁﬂiﬁ?anDyI gr oup |ncld%%%up'
-b@ﬁyiéﬁ?bgﬁeyﬂs as definggl s aboye; Jhgmpreferred  group,
kyl sul f afroyl group specifically includes, for
4-exahpllethdlapel 8yd syl dravmy| group, dlethylsulfannylgroup,
~grou and the |i-ke; wth di methylsul-famyl 46 group :
a- @éhﬁg ﬁbiézﬁiéférYé@mIPRgﬁﬁvpha%ecﬁﬁnﬁfk?l%@?i@ngfylamlﬂo
gr%roup as, a bstltuent 2% al kyl sulfln u group, <y uoro-

HRr udes* THE S e d abdVe P The

thaa%@ét Qdyﬁuﬁyhéul finyl gnowp, specifi C%Lmetwiagﬁ@amoyl-
for exanple, nethylsulfinyl "group, ethylsulfinyl

thgneope-2pydbpyisal finyl group, isopropylsul finyl groggoup.
and the like, wth nethylsulfinyl group or
4- @FH¥F§EFPPH9Y1gFBﬁ%Z%%?hé WhiRindreferred. Rl may h@RRMP.

B ukf rou substit The _ _
4 gPﬁg#éé#?o %%%%pgl 1%ﬁh§3 t he sa#é%&PBups as 4-cyano
théakbned2a ?Q&ﬂlno_@}ﬁ)lﬁf ehechedral knhisubhenyl-vaaadno group,

specifically includes, for exanple, nethylsulfonyl

4-flogpo-ehhgkolief dnylaginop, growmp.sul f ohybethplparbonyl-
th1228i8p¥| fL&?HXEn%>°“p4 g@ﬁyi@&rﬂ&%&l thiazole-2-ylamino
group, 4-ethylcarbonylaminc-thiazole-2-ylamino group,
4-methylcarbonylamino-thiazole-2-ylamino - group,

4-methylsulfonyl-thiazole-2~ylamino group, 4-ethylsulfonyl-

thiazole-2-ylamino group,
3-methylsulfonyl-thiazole-2-ylamino group,
4-isopropyl-sulfonyl-thiazole-2-ylamino group,
4-methylamino-thiazole-2-ylamino group, 3-methylamino-

thiazole-2-ylaminoe group, 4-ethylamino-thiazole-2-ylamino
group, 4-aminomethyl-thiazole-2-ylamino group, 4-aminocethyl-
thiazole-2~ylamino group, 3-aminomethyl-thiazole-2-ylamino
group, pyridine-4-ylamino group, 6-hydroxymethyl-
pyridine-3-ylamino group, 3-hydroxymethyl-pyridine-4-ylamino

group, 4-hydroxymehtyl-pyridine-2-ylamino group,
5-hydroxymethyl-pyridine-2-ylamino group,
3-methyl-pyridine-4-yl-sulfanyl group,
4-methyl-pyridine-2-ylamino group,
6-methyl-pyridine-3-ylamino: group,
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wi t h net hyl sul fonyl group or ethyl sulfonyl group being
nore preferred. R may have an al kyl sul fonyl am no
group as a substituent. The al kyl sul fonyl am no group
i ncl udes the same groups as defined above. The
preferred al kyl sul fonyl am no group specifically
i ncl udes, for exanple, nethylsul fonylam no group,
et hyl sul fonyl am no group, propyl sul fonyl am no group,
i sopropyl sul fonyl am no group, and the like, with
6ﬁﬂﬂﬁhﬂxyﬂpwmﬁﬂﬁanFﬁeygﬂmmpoor et hyl subfionyl ani no §roephyl-
eing nore preferred. Rl na have an alkox carbgn¥i
amino

PYd?Wdﬁ"“a? - 18380 t fBIRUP The? SF‘PEBW'EXELBBWF vimelV

udes the s §?B§¥ The
g cHl?ferred al koxyc &L"%#@T p?roﬁ(% speC| i cart y incl ude%J oup.

-fn@thyq&mwae.,oyﬂet hoxycar B a THeUp- y Bdrixy car bonyl group,
group, -isopropoxycarbonyl-group; propoxycarbonyl -

.m21maﬁhylcaw®amhwlkuke \MtﬂYﬂﬁﬂiﬂﬁqﬂﬁﬂlﬁmmﬂogroup or group,
et hoxycar haonyl %roup being nore preferred. 47 HE¥
'ﬁé’\?émarli’Y&PWP&m néflSF‘EJHB up 5 AFSYPRGsRYT1¢HRe - i3 -ylamino

d ups -
LAY SR OB O R S A BS B8 d FpRnn

pyirﬁ.@ilm@e-%—yﬁ.@fnlﬁbagﬁd)@p , 2RIy H g T 03 4 ~q;tllayﬂlam geoup,
group, and the like, with nethylam no group being
6 -whlonor-evaiddae-Riydapinave an N, NEHUICL- C6 aIky?aﬁiH@rO'

. bstit t f Cl- C6
ool ARt 31aRI08 STAEH v ot Lo SR WA eRguP
2—2{ 3%&1&::%%&'1% no gr ouEyirlaELmél 4“‘?&%&n6m No grougroup,

the lTike; with dinet am no
6-methylcarbonyl- pyridine-3-ylamino group, 2-ethylcarbonyl-

pyridine-4-ylamino group, 6-ethylcarbonyl-pyridine-3-ylamino

group, 2-methylsulfonyl-pyridine-4-ylamino group,
6-methylsulfonyl~ pyridine-3-ylamino group,
2-ethylsulfonyul-pyridine-4-ylamino group,
6-isopropylsulfonyl-pyridine-3-ylamino group,
Z-methylcarbonyl-amino-pyridine-4-ylamino group,
6-methylcarbonylamino-pyridine-3-ylamino group,
2-methylamino-pyridine-4-ylamino group, 6-methylamino-

pyridine-3-ylamino group, 2-ethylamino-pyridine-4-ylamino
group, 6-ethylamino-pyridine-3-ylamino group, 2-aminomethyl-
pyridine-4-ylamino group, 6-aminomethyl-pyridine-3-ylamino
group, 4-hydroxymethyl-phenoxy group, 4-hydroxyethyl-phenoxy
group, 3-hydroxymethyl-phenoxy group, 3-hydroxyethyl-phenoxy
group, 4-methyl-phenoxy  group, 3-ethyl-phenoxy  group,
4-methoxy-phenoxy group, 3-methoxy-phenoxy group,
4-ethoxy-phenoxy group, 4 -carbamoyl-phenoxy group,
3-carbamoyl-phenoxy group, 4-methylcarbamoyl-phenoxy group,

3-isopropylcarbamoyl-phenoxy group, 4-cyano-phenoxy group,
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group being nore preferred. RL may. have a 5- or

6- menbered cyclic amno group as a substituent. The
5- or 6-nmenbered cyclic am no group includes the sane
groups as "cyclic amno group” as defined above. The
preferred " substituent contained in Rt", includes,
for exanple, pyrrolidinyl group, piperazinyl group,
nor phol i nyl group, and the like, with piperidinyl
group or norpholinyl group being nore preferred Wth

}@@wuw@mmesmﬁﬁnuaﬁ§$#RMHm@m$@P XY group,

al k u | oner al kox oy car
e Rl BuengrYo, BrsSY, ahchrotp SRERYy  aroun,
JdHﬂUfalﬁg@ﬁB%%' gr oypouphal ogen_at gBro BnéRoi kanoygroup,
group, al kanoylanrno group,

3 -@l-ucaal-phletskironyrogpqup, 4 Gie oy Be&ybomyl 1gheyias ogroup,
-am noal kyl - groupi's preferred and anong t hem | owner -

1mqahY%$aﬁ99nyﬂo PNOEVK X JTGEBUD, ér@?hﬁéﬁﬁﬁh@?yl phenoxy

ol ko1 Oor d BB a6AEEapu e ag phRBky o 0P, Of aroup.

BJME¥Nyidd%boﬁ 160k 158 -BReABLS SpelelC preferred ogesup,
are phenyl sul fanyl group, 4-hydroxyethyl -

4 -piechyl1sullffanyll - ghenpxy3- hyabruaxy neShpkthhgaul ohfanrphenoxy
group, 2-hydroxynet hyl - phenyl sul fanyl group,
9TAUPet hy| - phenylséFﬁ&HYﬂsﬁﬂgeﬁylspﬁéﬂﬁﬁV phenyl sul f af§PuP.

3 %&%g&gygéépy EEH§¥ §¥+&ggﬁ€Q%ﬂjgﬁ%HBmo phenoxy group,
Eﬁ@%ﬁnﬁhﬁﬂﬁhﬁkkfaP%bu?EOuﬂrethylamino—phenoxy group,

4 nmet hoxynet hyl - phenyl sul t anyl group, 3-nethoxy-
3 ﬁh@ﬁﬁb@umbapybngxyupgrzuethoﬂyamhenmbthyﬂappﬁngxwupgroup,

3- aﬁ?ﬂy%é h gegﬁgigkganéko%rOUDu aml %ﬁ¥g€ Hgnoxy group,
3-aminoethyl-phenoxy group, 4-hydroxyethyl-phenylmethylamino
group, 3-hydroxymethyl-phenylmethylamino group,
2-hydroxymethyl-phenylmethylamino group, 4—methyl-
phenylmethylamino group, 3-methyl-phenylmethylamino group,
2-methyl-phenylmethylamino group, 4-ethyl-phenylmethylamino
group, 4-isopropyl-phenylmethylamino group, 4-methoxy-
phenylmethylamino group, 3-methoxy-phenylmethylamino group,
2-ethoxy-phenylmethylamino group, 4-ethoxy-~

phenylmethylamino group, 4-hydroxymethyl-phenylmethylamino

group, 4-carbamoyl-phenylmethylamino group,
4-methylcarbamoyl-phenylmethylamino group,
4-isopropylcarbamoyl-phenylmethylamino group, 4-cyano-
phenylmethylamino group, 4-trifluoromethyl-

phenylmethylamino group, 4-fluoro-phenylmethylamino group,
3-chloro-phenylmethylamino group, 2-chloro-
phenylmethylamino group, 2-fluoro-phenylmethylamino group,

4-methylcarbonyl-phenylmethylaminoe group, 4-ethylcarbonyl-
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phenyl sul f anyl group, 4-hydroxyethyl oxy-phenyl sul f anyl
group, 4-carbanoyl - phenyl sul fanyl group,
4- et hyl car banmoyl - phenyl sul fanyl group,
4- di nmet hyl car banoyl - phenyl sul fanyl group,
4-1i sopropyl car banoyl - phenyl sul f anyl group, 4-cyano-
phenyl sul fanyl group, 4-trifluoronethyl-phenyl sul fanyl
group, 4-fluoro-phenyl sul fanyl group,
3-chl or o- phenyl sul fanyl grou

PhERIy aﬁ@ﬁypsarpaﬁy|ngeaBylaaﬁbﬂﬁyicaheaﬁévﬁthylamlno

enylsulfa y

g o e i s RS ERE R PRy BRRY 1 | A koup.

4Jﬁéﬂﬂ%ﬂd%%b@ﬁ@ﬁ%mlﬁBeBMEﬁ?hE@EM 19h9H8: group,
4- et hyl car bonyl am no- phenyl sul f anyl  group,

4«hﬁﬁyﬁﬁanbbbgaﬁmapbepnbsyumemnylgmmnp group,
diﬁﬁﬂﬁwﬂ GﬁF@ﬁPWlaﬁhéﬁyP GPY&W?F gié@gno group,
41Fe g%%%n gh?ﬁéﬁ&Pgr%Hﬁﬂuh 3-ethylsulfonyl-

pn%ﬂyaﬁe&ﬂgxh&qhbonyl g@ﬁh?ulfanyl 980¥Bopropylsulfonyl-
4- et hyl am no- phenyl sul fanyl group,

phengtlmegithmilacdpoenydsadp any b -gedbplatinetpiitbagilmethylamino
phenylsulfanyl_ rou 4- am nonet hyl - phenyl sul f anyl

ITGUBup 3 -e3hyde W&ﬁ@rﬁgpnﬁﬂgﬁypgépﬁéﬁ9l9§P88p 4-aminomethyl-

hen fan .
TR s AL B pyn-ggpgametytamno
grbﬁbazQLQmﬁﬁﬂeﬁﬂ#fiﬁﬁén§IMBﬁhylam1no group, 3-aminoethyl-
4- hydr oxymet hyl -t hi azol e- 2-yl group, 5-hydroxynethyl -
phemiydmeitbylaglinoul fawsup gr odpmedhirydicbipephptyimethylamino
t hi azol e- 2- I-su

IR Rat hyr ek X}oFbléz§#es&rﬁiﬂﬁth}smbno group, 4-ethyl-
by | f anyl 4-ethyl - 4 _
o N TP G oup, 4 Ry ) oretnyl

thlazole 2- ylmethylamlno group, 4-ethoxy-
thiazole-2-ylmethylamino group, 5-methoxy-
thiazole-2-ylmethylamino group, 4-carbamoyl-
thiazole-2-ylmethylamino group, 5-carbamoyl-
thiazole-2-ylmethylamino group, 4-methylcarbamoyl-
thiazole-2-ylmethylamino group, 4-ethylcarbamoyl-
thiazole~2-ylmethylamino group, 4-methyl-
thiazole-2-ylmethylamino group, 4-ethyl-
thiazole-2-ylmethylamino group, 4-cyano-
thiazole-2-ylmethylamino group, 4-chloro-
thiazole-2-ylmethylamino group, d-fluoro-
thiazocle-2-ylmethylamino group, 4—methylcarbamofl-
thiazole-z—ylméthylamino group, 4-ethylcarbamoyl-
thiazole-2~ylmethylamino group, 4-isopropyl-
thiazole-2-ylmethylamino group, 4-cyano-
thiazole~2-ylmethylamino group, ' 4-chloro-
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t hi azol e- 2-yl - sul f anyl
4- et hoxy-thi azol e- 2-vyl

t hi azol e- 2-yl - sul f anyl
t hi azol e- 2-yl - sul f anyl
t hi azol e- 2-yl - sul f anyl
thiazole 2-yl - sul fanyl

yano-thi azol e- 2-yl -

thg aah G 3-ThmaBY banlp:
ek - gL LAY AR

thikizazel-e- gimb t By hamyb
t hi azol e- 2-yl - sul f anyl
thilzizaiel-é-Zipktbylamhnd
t.hi-azol e-2-yl - sul fanyl

| thigzeleré- 7 1et RYLARAYP

il b o

thiikiza2el e-ZimbtBiyth banyb
t hi azol e- 2-yl - sul f anyl
thikizgdel-&- Ylwbtbmﬂﬁahyb

enigeddgr & s1er Bt pRyP

thda%4Re - 2p%ﬁyﬁk }%mih sul T anylg Qrp,

pyri di ne- any

group,

-sul fanyl group,
4- car banoyl -t hi azol e- 2-

yl -sul fanyl group, 5-carbanoyl -
group, 4-nethyl carbanoyl -
group, 4-ethyl carbanoyl -

group, 4-isopropyl -

group,

sul fanyl

r
sul fanyl §$3 : 4-f| uor o- 4-Fluoro-

gr oup, thylcar
gr oup.” %ug)ehw car bonlﬂ%cwhylc"arbc’nYl

QVOUDQI%n@ihy|Carb@“&tﬂﬁlﬁ@rbonyl—
group, 4-methyl carbonyl am no-

gr ogpoud, met hit suhfbﬁgrbonylamino -
group, 4-ethylsulfo

o GSURY. ot AgREENT LgFbonylamino-

groupgﬁ%quopfopy|2“&&9H¥isul£onyl

gr oup, t hyl am no-
gr oup ,grauist hyI am foethylsulfonyl-
group, 4-ethyl am no-
groupgrquaninonetﬂymethylsulfonyl-

4-
o otBoun, AT S B bronyt r gy Fonyi-

4-methylamino-

gr oup,

thahydeczypiimbyhypymidone- 3- yl guddppnyl gr ouprmethylamino-

4- hydr oxymet hyl

yridi ne-5-yl -sul fanyl group,

th43ﬁyéﬁo%yﬁémﬁyh¥g9miﬂpne 6-yl - 9LPRBRAY| gr oup4-ethylamino-
th§a2%1r9§¥”ﬁ ¥£YR¥&5g6ne 6-yl - %%J&ﬂnyl groug-amlnomethyl-

thiazole-2-vlmethylamino
thiazole-2-yImethylamino

thiazole-2-ylmethylamino

group, 4-aminoethyl-
group, 3-aminomethyl-

group, pyridine-4-ylmethylamino

group, 6-hydroxymethyl-pyridine-3-ylmethylamino group,

3-hydroxymethyl-pyridine-4-ylmethylamino group,
4-hydroxymethyl-pyridine-2-ylmethylamino group,
5-hydroxymethyl-pyridine-2-ylmethylamino group,
3-methyl-pyridine-4-yl-sulfanyl group, 4-methyl-
pyridine-2-ylmethylamino group,
6-methyl-pyridine-3-ylmethylamino group,
6-methoxy-pyridine-3—ylmethylamiﬁo group, 6-methyl~
pyridine-3-ylmethylamino group, 2-carbamoyl-
pyridine-4-ylmethylamino group, 6 -carbamoyl-
pyridine-3-yimethylamino group, 6—methylcarbamoyl—
pyridine-3-yimethylamino group, 2-methylcarbamoyl -
pyridine-4-ylmethylamino group, 2-cyano-
pyridine-4-ylmethylamino group, 6 -cyano-
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4- et hyl - pyri di ne-5-yl -sul fanyl group,

4- met hyl - pyi ridi n-6-yl -sul fanyl group, 50

6- met hyl - pyri di ne- 3-yl - sul fanyl group,

6- met hoxy- pyri di ne- 3-yl -sul fanyl group,

6- et hoxy- pyri di ne- 3-yl sul f anyl group,

6- net hyl - pyri di ne- 3-yl -sul fanyl group,

2- car banoyl - pyri di ne-4-yl -sul fanyl group,

6- car banoyl - pyri di ne- 3-yl -sul fanyl group,
Py;mﬁaﬂvyﬁcaﬁmgﬁbyﬂapynpd|ne 3-yl -sul fanyl group, group,

2%% g&t E%%% g§3y4aggweghyigﬂ§ lé%gb%g?y gégggtoromethyl-

Q=P sul f anyl - -
p%%ﬁ%%ﬂ% 30?2#%?E§F§B§b?dune 4-yl - gul?aﬁyl group, 2-chloro

pyitdiinfel-ueonethyllapyhbdi ne- 3- yl - gubfipnyl group, é-chloro-
- 2-chl oro-pyridi ne-4-yl -sul fanyl group, - :

PYB-iginera- Fyredhudagipp- sul f anyl grgup, - ptteome.

uor | -sul fanyl grou
pggyi gé gbﬁza§l§P sul fanyl §F8HB” 6-fluoro-
py%l'@.h@(l3cﬁrlQ%QﬁP18M&hg' ne- 4- gkoﬁgl fanyl grAWBhylcarbonyl-
6- met hyl car bonyrl - pyri di ne- 3-yl - sul fanyl group,

pyZ-ietingl-aayhaeyhypgmindi n- 4- ygrsubfanyl gbempthylcarbonyl-
6- et hyl car bonyl - Ryrldlne 3-yl -sul fanyl group
PYZﬂﬁéFﬁyﬁsEﬂmGﬁVN BYAPEI ne- 4- \TQHR £ any| gPo@fhylcarbonyl-
yIsquon I ridi ne-3- yI sulfanyl _
pyflgﬁﬁelsuﬂ 8ﬁy %y% dPne- 4- yﬁlsdﬁ?anyl gr% @hylcarbonyl

pj@ﬂd%ﬂ@r@P&U&HEB?Q&hiHMr'd'neg§oﬁb,SU|faniLmGEH#qulfonyl-

pyridine-4-ylmethylamino group, 6-methylsulfonyl-
pyridine-3-ylmethylamino group, 2-ethylsulfonyl-~
pyridine-4-yilmethylamino group, 6-isopropylisulfonyl-
pyridine-3-~ylmethylamino group, 2-methylcarbonylamino-
pyvridine-4-~ylmethylamino group, 6-methylcarbonylamino-
pyridine-3-ylmethylamino group, 2~methylamino-
pyridine-4-ylmethylamino group, “6~-methylamino-

pyridine-3-ylamino group, 2—ethylamino-pyridine-4-y1aminb

group, 6-ethylamino-pyridine-3-ylamino group, 2-aminomethyl-

pyridine-4-ylamino group,
6-aminomethyl-pyridine-3-yimethylamino group,
3-hydroxymethyl-phenylmethyl group.,

2-hydroxymethyl-phenylmethyl group, 4-methyl- phenylimethyl
group, 3-methyl-phenylmethyl group, 2-methyl- phenylmethyl
group, 4-methyl-phenylmethyl group, 4-isopropyl- phenylmethyl
group, 4-methoxy-phenylmethyl group, 3-methoxy- phenylmethyl
group, Z2-ethoxy-phenylmethyl group, 4-ethoxy- phenylmethyl
group, 4-hydroxymethyl-phenylmethyl group,
4-carbamoyl-phenylmethyl group. 4-methylcarbamoyl-
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t hyl car bonyl am no- pyri di ne-4-yl sul fanyl group,

2-me

6- net hyl car bonyl am no- pyri di ne- 3-yl - sul fanyl group,
2-met hyl am no-pyri di ne-4-yl -sul fanyl group,

6- met hyl am no- pyri di ne- 3-yl - sul fanyl group,

2- et hyl am no- pyri di ne-4-yl - sul fanyl group,

6- et hyl am no- pyri di ne- 3-yl -sul fanyl group, 51

2- am nonet hyl - pyridine 4 yl-sul fanyl group,

6- am nonet hyl - pyri di ne- 3-yl - sul fanyl group,

phenilgediaydt GY0Up hdmilspmneeYdcarpampyiy dheryrBetyl group.
phenyl am no_qr 2- hydr oxynet hyl - phenyl am no, gro
R PRSP 7 Gt rra N IRy anb gy e thyd
P, 4- y-@};gﬁ}a{ O HARP: 3-chloro-phenylmethyl
En%ﬁgﬁhyﬁ-%ﬁgﬁﬁ a%?no gr%fﬁgil -isopropyF-pﬁggyFaﬁ?%ome Y
gr@imup, 4-Faubexyphbagynathiyd gr gupup, 4-methylcarbonyl-
- 3-methoxy-phenyl am no group, 2-ethoxy-phenyl-am no

. phgngilme thylet apeimphenyd sbfiyicaFemyl-phenylmethyl —group,

4- hydr.oxynet hyl - phenyl apin group
3PP R RE Y Sup GEREPhyI caPpaHBYFcarbonyl-
pHAS AR 0g B5QH P 4 el tHRATQRRN 1A/ 1RATIRN - pReRM kRHINRA. group,

group, - cyano- phenyl am no group,

4 Gthyilidarboayetpyhrkenphreyhgli noyreimup, 4-isopropylcarbonyl-

4-f 1l uor o- phenyl am no group, 3-chl oro-phenyl am no
D &ypthglf|g§p§ppheﬁymg ﬁésgﬂggﬁyl—phenylmethyl group,

4- hyl.car bonyl - phen 1 No roup, _ _
R L L Y e e
phRAGI Yed 10 oo Q,43iﬁbE¥b§?&§Qﬂfbnﬂmeﬂﬁbﬁ?lﬁ@tﬂymUQroup,

4- et hyl car bonyl am no- phenyl am no group,

4 -tregihiyjlagempo phleayilmethiréngirampno 3getby lamdno-phenylmethyl
| sopropyl carbonyl am no- ph

%1% am_no ro‘i]?, . thvl
ItEHRet h 4 AR RS IS Gi0up, 959 hy| 4GARGRYMethY -
phenylmethyl group, 3-aminomethyl-phenylmethyl group,

4-aminoethyl-phenylmethyl group, thiazole-2-ylmethyl group,
4-hydroxymethyl-thiazole-2-y1 group,
5-hydroxymethyl-thiazole-2-yimethyl group, 4-hydroxyethyl-
thiazole-2-ylmethyl group, 4-methyl-thiazole-2-ylmethyl
group, 5-methyl-thiazole-2-ylmethyl group, 4-ethyl-
thiazole-2-ylmethyl group, 4-methoxy-thiazole-2-ylmethyl
group, 4-ethoxy-thiazole-2-ylmethyl group, 4 -carbamoyl-
thiazole-2-ylmethyl group, 5-carbamoyl-thiazole-2-ylmethyl
group, 4-methylcarbamoyl-thiazole-2-ylmethyl group,
4-ethylcarbamoyl-thiazole-2-ylmethyl group, 4-isopropyl-
thiazole-2-ylmethyl group, 4-cyano-thiazole-2-ylmethyl group,

4-chloro-thiazole~-2-ylmethyl group, 4~fluoro-
thiazole-2-ylmethyl dgroup, 4-methylcarbonyl-
thiazole-2-ylmethyl group, 4-ethylcarbonyl-
thiazole-2-ylmethyl group, 4-ethylcarbonylamino-
thiazole-2-ylmethyl group, 4-methylcarbonylamino-
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phenyl am no group, 4- isopropylsulfonyl-phenyl am no
group, 4-net hyl am no-phenyl am no group,

3- et hyl am no- phenyl am no group,

4- am nomet hyl - phenyl am no group, 3-am nonet hyl -
phenyl am no group, 4-am noethyl - phenyl am no group,
3-am noet hyl - phenyl am no group,

4-nEthyI-thiazoIe 2-ylam no group,

tﬁ%é@%ﬁ%%llt %ﬁgizzyrgﬁrkgf q%ﬁ;p, 4-methylsulfonyl-
=S »t 2- ylan1no up, - _

4aé%E%%3tRF§§gbglz yl am no g?g D, 4-ethylsulfonyl
thiamilecoryyiheangl e- 2- yl amdgyo oup, 3-methylsulfonyl-

4- car banoyl -t hi azol e-2-yl am no group, 52
tlﬁ-ﬂ@@rl@aﬂoyllmehhaiol e- 2- {rmo group4-isopropyl-sulfonyl-
= yl.car ba -thi azol e- 2-yl am no grou o

AN CaTBRRORYL S STO Y ARTHBOGFBLREoLe- 2 Y Inethyl

et hyl -t hiza = 2: 1 e
gr ugeh |-th|gzgﬁkﬁggaﬁgﬁghgﬂlgEgig 2-yvimethyl group,

—étmyaamihbkaﬁQHEOZeyhaﬁlméthQEOUDgroup, 4-aminomethyl-

4-chl oro-thi azol e-2-yl am no group, 4-fluoro-
thigizgdl-@- Ylgnaahyhoggﬂbgp, 4Aamdnpptbalbihbgrole-2-ylmethyl

thi azol e- 2- n
grﬁ“@fhylc&?ﬁéﬂﬁ?? ?h?i?%EQY% yIaﬁFﬂBpgroup6 hydroxymethyl-
pyélhiﬁgtgpghméhh§10|e 2-yl agi PQVOUpa 4- cyap droxymethyl-

hi azol e- 2-yl ani no group, or o-t hi azol e-2-yl am no
pygidape-44yfiimabhglt hi azol e- erhpn1no gr oupd-hydroxymethyl-

4- et hy Icarbongl- t hi azol e- 2-yl am no group,

PYXIGHRPI a¥BBRYPYLhi azol e- 29§PBR¥no  gr oup®-hydroxymethyl-

pyilﬁﬁpéL gg?ﬁg¥£ ﬁr&ﬁ azoge %EX%?nhgglgiggp4 yvlsulfanyl

ony razole Nno group,
gréupet hqusweft@ﬁm ﬂy@ﬁaeﬂee-zzywn@mﬁq gr gkoup, 6-methyl-
4- et hyl sul fonyl -
pyridine-3-ylmethyl group, 6-methoxy-pyridine-3-ylmethyl
group, 6-methyl-pyridine~3-ylmethyl group, 2-carbamoyl-
pyridine-4-ylmethyl group, 6-carbamoyl-pyridine-3-ylmethyl
group, 6-methylcarbamoyl-pyridine-3-ylmethyl group,
2-methylcarbamoyl-pyridine-4-ylmethyl group, 2-cyano-

pyridine-4-ylmethyl group, 6-cyano-pyridine-3-ylmethyl group

2-trifluoromethyli-4-ylmethyl group, 6-trifluoromethyl-
" pyridine-3-ylmethyl group, 2-chloro-pyridine-4-ylmethyl
group, 6-chloro-pyridine-3-ylmethyl group, 2-fluoro-

pyridine-4-ylmethyl group, 6-fluoro-pyridine-3-ylmethyl
group, 2-methylcarbonyl-pyridine-4-yimethyl group,
6-methylcarbonyl- pyridine-3-ylmethyl group,
2~ethylcarbonyl- pyridine-4-ylmethyl group, 6-ethylcarbonyl-

pyridine-3-ylmethyl group, 2-methylsulfonyl-
pyridine-~4-ylmethyl ) group, 6-methylsulfonyl-

pyridine-3-ylmethyl group, 2-ethylsulfonyl-
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t hi azol e- 2-yl am no group,

3-net hyl sul fonyl -t hi azol e- 2-yl am no group,

4-i sopropyl -sul fonyl -t hi azol e-2-yl am no group,

4- et hyl am no-t hi azol e- 2-yl am no group, 3-nethyl am no-
t hi azol e- 2-yl am no group,

4- et hyl am no-t hi azol e-2-yl am no group,

4 aninonethyl-thiazole 2-yl am no group, 4-am noethyl -

zol e- 2- 0 group,
nﬁoﬁe? F%g% azol e- 295P4R¥ no gr ofiptSopPropylsulfonyl-
pj%@&%& él%@@ Qo grougrogphydroxyﬂeﬁg¥£ylcarbonylamlno-
pyri no grou
pjfﬂﬁW@hGﬂYWﬂhbyhymyrldlngréuyLanan 69metRylcarbonylamino-
4- hydr oxynmehtyl - pyri di ne- 2-yl am no group,
pmmeo%ywémhyhyéﬂmnmz2my|thﬁinmlgoonwrldlne 4-ylmethyl

gq&uﬁbtﬁ B%Yi%%{ﬁﬁgp i gh%ﬂgyl ro%?group s -othylaning.
| l mins- idine-5- min
Py} 'a%m -PiEhihDe Jr¥hpl N9 BEAYRani 3 pyrigine-5-ylamino

6- met hoxy- pyri no gr

grjoypi,di ne- 3- yﬂ%ﬁmjnbMchyl -pyridine-4-ylamino group,
2- car banoyl - pyri di ne-4-yl am no  group,

6 -grdaepeitbyll-pyridine- 3- ymﬁthwlgmplp etc. Among them,

6-.met hyl car banoyl - pyri di he- 3- yI
PIELEETRY car ba®®ST - pyriHie- 4- yP g g}gﬁgyl group.
4- %y@!@&?e@ﬁ&ldbﬁgngl¥h§fhﬂ91%ﬁ9ﬂ&) 4-methyl-phenylsulfanyl
6- cyano- pyri dine-3-ylamno "group

gr@upnlfluoronﬁtmythﬁlylan1no gphapylﬁulfaﬁ&ﬂoronethygroup,
yridi ne-3-ylam no group, 2-chloro-pyridine-4-ylam no
‘@PGBBXY BhEHY6F6159FYH|rngqp%H4Mﬂ Aom§FBOBY -phenyspylifanyl

grg O et B B2 Bh8UD - pRehl Y BLIERKEL O ne S V! AT BRoup,

2- nethylcar ony pyridine- am no group,
4~ ﬁyﬂ?bh?hé@h?@DFheanéhﬂfaﬁyi yl am no group, group,
2- et hyl car bonyl -
hydroxyethyloxy-phenylsulfanyl - group, 4 -~-carbamoyl-

phenylsulfanyl group, 4-methylcarbamoyl-phenylsulfanyl group,
4-dimethylcarbamoyl~phenylsulfanyl group, 4-cyano-
phenylsulfanyl group, 4-trifluoromethyl-phenylsulfanyl group,
4-fluoro-phenylsulfanyl group, 3-chloro-phenylsulfanyl group,
2-fluoro-phenylsulfanyl group., 4-methylcarbonyl-
phenylsulfanyl group, 4-ethylcarbonyl-phenvlsulfanyl group,
4-methylcarbonylamino-phenylsulfanyl group,
4-methylsulfonyl-phenylsulfanyl group, 4-methylamino-
phenylsulfanyl group, 4-aminomethyl-phenylsulfanyl group,
4-aminoethyl-phenylsulfanyl group, 4-dimethylaminoethyloxy-
phenylsulfanyl group, thiazole-2-yl-sulfanyl group, 4-methyl-
thiazole-2-yl-sulfanyl group, 5-methyl-
thiazole-2-yl-sulfanyl group, pyridine-4-yl-sulfanyl group,
pyridine-3-yl-sulfanyl group, pyridine-2-yl-sulfanyl group,
6-hydroxymethyl-pyridine-3-yl-sulfanyl group, 6-methyl-
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pyri di ne-4-yl am no group,

6- et hyl car bonyl - pyri di ne- 3-yl am no group,

2- et hyl sul f onyl - pyri di ne-4-yl am no group,

6- met hyl sul fonyl - pyri di ne-3-yl am no group, .

2- et hyl sul fonyul - pyri di ne-4-yl am no group,

6-1 sopropyl sul fonyl - pyri di ne-3-yl am no group,

2- met hyl car bonyl - am no- pyri di ne- 4-yl am no group,

6-.net hyl_carbonylLam no- pyri di ne- 3-yl am no group,
p%f#ﬁ;ﬁ%ipé ailely §?P3£ne-4-ylanino group, 6-net hyl ani #62UP-
6 - eHde 9y hRAL DY - 9F 0UR; 1 .

2-eg%y aﬁgﬁobpg%igigg-gﬁifgn no group, group
6 -Gretihiyyl-pRiriaing - Bdiynes3ighagilno gr gupup2- am nereabphmoyl-

pyridine-4-ylam no. group,
pPYe-igingofeyhy bupfensine- 3- ylgrAdn  gr oupb-methylcarbamoyl-

4- hydr oxynet hyl - phenox roup, - 4-hydr oxyet hyl - pheno
Py P'§:%§GF§i§ﬁB¥EfF¥Bﬁbngi Y&P8DB¥rlglne—4—9 —suf%anyl
ey 'droxyethy_&ﬂgﬁﬂ9~ Feltlo} iX}_ T Tgh@noxy gr oyp ,
9-3_ thyl-phenéiy groué%wrﬁgnetho ErEienoaxy gr oup, YPoup

6 -IriFtiexymphghoxy groupyridiathoxylphahexyylr oup, group,
4- car banoyl - phenoxy group, 3-carbanoyl - phenoxy group,

2-ghderry byaidaneyt-pheAvtfagydup, group,
3-1.s0propyl.gar ba - phenoxy.group, 4-cyano-phengx

o~ges- B ATR S TRY AR BRTES oL, S, F*¥1uoro-

py4ildinkl 4oy, 08hh¥Laphenoxy group, group,

3-trifluofonethyl-phenoxy group, 4-chloro-phenoxy
6 -gilawmo-pgridlinee3ppdneny fgnyglp, 4-fl uoro- phenoxy group,

group, 3-fluoro-phenoxy group,
6 -nePyRyrERPBBHYPYEREABRY 3g¥égpulfanyl group,
- nyl - X 0
S S L
6 -freffBiyN ¥ LC 26RO NY b 3Pl BEnBhENYXY sGN BHAY1 '~ group,
3- et hyl car bonyl anki no- phenoxy group,
6 -hefpbiydghshbhphginiphepyxiddneupg-yl-sulfanyl group,

5-%&%E§E%REHEESQ 5&?93995§1-su1fany1 group, 6-ethylamino-
pyridine-3-yl-sulfanyl group, 6~-aminomethyl-
pyridine-3-yl-sulfanyl group, 4-methyl-phenylamino group,
4-methoxy-phenylamino group, 4-fluoro-phenylamino group,
4-methyl-thiazole-2-ylamino group, 5-methyl-

thiazele-2-ylamino group, pyridine-4-ylamino group, 2-methyl-

‘pyridine-5-ylamino group, 4-methyl-phenoxy group,
4 -methoxy-phenoxy group, 4-fluoro-phenoxy group,
4-methyl-phenylaminomethyl group, 3-methyl-

phenylaminomethyl group, 2-methyl-phenylaminomethyl group,
4-fluoro-phenylaminomethyl group, 2-chloro-
phenylmethylamine group, 2-fluoro-phenylaminomethyl group,
4-methyl-thiazole-2-yvlaminomethyl group, 5-methyl-
thiazole-2-ylamincmethyl group, pyridine-4-ylaminomethyl
.group, 6-methyl-pyridine-3-ylaminomethyl group, 2-methyl-
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group, 4-ethyl sul fonyl -phenoxy group,

3- et hyl sul f onyol - phenoxy group, 4-nethyl am no-phenoxy
group, 3-nethyl am no- phenoxy group,

4- et hyl am no- phenoxy group, 3-ethylam no-phenoxy
group, 4-am nonet hyl - phenoxy group,

3-am nonet hyl - phenoxy group, 4-am noet hyl - phenoxy
group, 3- am noet hyl - phenoxy gr oup, '

hydr oxyet hyl - phenyl met hyl am no
Jf%eoﬁywéﬁwmﬂlﬁé YLneE iy arﬁ-ﬁ@tgwdu@henylmethyl group,

4 &e%r L PR ASOY IR UL AT BLOuB e Bty grou
m&EQUpaPrgfgﬁfgﬁl'phgﬂdé”Etn%&QW‘n%h%h%ﬁ%ulfanyl group,
4- et hyl - phenyl met hyl ami no group,

4 Aydroxyenhllp bheyyiesubyhagiino grourgreﬁ.}pr,et hoxy- 4-methyl-
phenyl met hyl am no group, 3- nEthoxy phen Inethylan1no

”PQﬁﬁﬁhﬁulf2n§ﬂhoxﬁﬁ§ﬂ§hy|ne ? e By hopke Sukf RHbxy - groﬁp,...

%§%W8k§ﬁéPﬁgkugﬁgﬁy net?ﬁﬁ?ﬂ“ no3" 8FSBBXY-phenylsulfanyl
gﬂmﬁﬂrbaﬂDdth@ﬁ?nyh@ﬁﬁbyUffaﬂflgrQﬂﬂnun 4-hydroxymethyl-

4- et hyl car banoyl - phenyl nmet hyl amno group,

phenydepldpnydagrampy| hydeoxyethiyybagtrpbegydsplidngagooup,
phenylnethylan1no roup, 4-trifluoronethyl -
4 RERAREL P RERY AS ?éﬁﬁi 41%QRRQPphenyﬂﬁ@@ﬁ?V&ﬁﬁﬁBamoYl'

o LTI TN A A8 2 5 o
gr@i@up, 4-eyvaidngrsaiynledRany! ?%‘hyl anunergroupromethyl-

4- et hyl car bonyl - 55 phenyl net hyl am no group,
pl@nyéiswtfoay&onylgmmyl med hﬁlwmoph@mm@ulfanyl group,

B T
4 —%reechl}i'cS%BHS}!U— ﬁﬂ‘eﬂ%l@ﬁi%h'ﬁt hydA805° 94OHRthy1sulfonyl-
phenylsulfanyl group, 4-dimethylaminocethyloxy-
phenylsulfanyl group, pyridine-4-yl-sulfanyl group,
pyridine-3-yl-sulfanyl group, 6 ~methoxy-
pyridine-3-yl-sulfanyl group,
6-methyl-pyridine-3-yl-sulfanyl group and
6-trifluoromethyl-pyridine-3-yl-sulfanyl group; and still
more preferred ones are phenylsulfanyl group,
4-hydroxyethyl-phenylsulfanyl group, 4-methyl-phenylsulfanyl
group, 4—methoxy—phenylsulfanyl group, 4-ethoxy-
phenylethylsulfanyl group, 4-methylcarbamoyl-phenylsulfanyl

group, 4-dimethylcarbamoyl-phenylsufanyl group,
4-cyanco-phenylsulfanyl group, 4-trifluoromethyl-
phenylsulfanyl group, 4-fluoro-phenylsulfanyl group,
2-fluoro-phenylsulfanvl group, 4-methylcarbonyl-

phernylsulfanyl group, 4-methylsulfonyl-phenylsulfanyl group,
4-dimethylaminoethyloxy-phenylsulfanyl group,
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4- isopropyl carbonyl am no- phenyl net hyl am no group,
4- met hyl sul f onyl - phenyl net hyl am no group,
3- et hyl sul fonyl - phenyl net hyl am no group,
4-i sopropyl sul fonyl - phenyl net hyl am no gr oup,
4- et hyl am no- phenyl net hyl ami no group,
3- et hyl am no- phenyl net hyl am no group, 4-am nonet hyl -
phenyl met hyl am no group,
3- am nonet hy I-Ehen yl met hyl am no, _gro g
PYAle#PﬁoérH}FSB @ﬁ?Y#eﬂﬁ?PBm Hﬁrh‘ﬁb‘&%“ IV AhnPHOERRY - - 9TOUP.

%@%%gr hﬁha§gﬁga§V§gthylan1nog P Bup, 6-methoxy-

py@lﬁ&h@yb higaekgng1y! met hydafigo groupngd- et hyl 6-methyl-
t hi azol e-2-yl met hyl am no group, 5-ethyl-

py&ﬁﬂanake giybukfhpiyangnougt oup, 4- et hoxy-
-t hi azol e- 2- ylnethylan1no group, 5- met hoxy-

t hi a28l élezktwqw@hyql

thlazole 2 | am noQ up, 5- car banoyl -
r%ﬂ¥e§? d bélﬁg %Paﬂ?%g g up, 4-nethyl car banoyl -
thlazole 2-yl met hyl am no group, 4-ethyl carbanoyl -
azol e- 2-yl nmet &1 am no group, 4-nethyl -
| am no grou , 4-ethyl -
oupy 4-cyano-

yIN-re—@
azol e- t hylldm no oug® ) 4-chl or o-
thi azgh® ﬁglan1no 4-f| uoro-
t hi azdl'e- 2- y|l et m no group, 4- et hyl car banoyl -

t hi azol e- 2- y%%ethy m no group, 4-ethyl carbanoyl -

t hi azol e- 2-yl net hyl am no group, 4-isopropyl -

t hi azol e- 2-yl net hyl am no group, 4-cyano-

t hi azol e- 2- y{ljret hyl ami no group, 4-chloro- 56

(wherein the respective symbols have the same meanings as
defined above)
more specifically include:
for example,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl)-N-
(thiazolemz-yl)-2-pyridine carboxamide,
3-{4-fluoro-phenylsulfanyl)-6-(4-methyl-4H-[1,2,4]triazole-
3-vi-sulfanyl-N-(4-methyl-thiazole-2-yl)-2-pyridine |
carboxamide, .
3-(4-fluoro-phenylsuifanyl)-6-(4H-[1,2,4]triazole-3-yl-sulf
anyl}-N-(4—methyl—thiazole—2-yl)-zmpyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-{l-methyl-imidazol-2-yl-sulfa
nyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-{l-methyl-1H-tetrazole-5-yl-s
ulfanyl)}-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
3~ (cyclohexylsulfanyl)-6-{4H-[1,2,4]triazole~3~-yl-sulfanyl)

~-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
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t hi azol e- 2-yl met hyl am no group, 4-fluoro-

t hi azol e- 2-yl et hyl am no group, 4-nethyl carbonyl

t hi azol e- 2-yl met hyl am no group, 4-ethyl carbonyl -

t hi azol e- 2-yl net hyl am no group, 4-ethyl carbonyl am no-
t hi azol e- 2-yl met hyl am no group, 4-nethyl carbonyl am no-
t hi azol e- 2-yl net hyl am no group, 4- nethylsulfonyl
thiazole 2- ylnethylanino group, 4- hyIsquonyI

i azol e- 2- | sul fonyl -

31 (i-Bgegon eﬁgtlﬁwgwa ObouBi- 11} Sof) 55yPEOEr 3yl-ulE
o 50 G YR AV, 200, 01 9P 4L Y AT

azoI yl met rou am no-
3Iq;ﬂrﬁ%%|oqe22¥lyfimsh}ﬂféﬂbrﬁq @Lwﬁr[i at hﬁ't@%&@ie 3-y1)-N-{4
azol e- 2-yl'met hyl am no group, 4- an1nonethy|-
-ndtitydotted 2zplleeRhylldr2rpygidipe dazboroatilgl, -
= thlazole Zpé{nethylan1no group, 3- an1no

7£&MQE02
Q- thyl
o SR RIE s e RC PRT PSRRI 8 oup,
3—?p 1@@1&‘% |'611)(r4'l-ld|[r19244)]Itﬁbﬁiéhé%nﬁ)lgbﬁllﬁanyl) N-(th
4- hydr oxymet hyl - pyri di ne- 2-yl met hyl am no group,
1a&xﬁ¥dﬂeyyﬂeahpwzp¢am@|nexhoyhmmﬂhylan1no group,
thyl - pyrid sul fanyl %roup 4-me §
3- &ﬁwﬁ%@%EOZPQPﬁaﬂ anln645r&&p2 ]trlazole 3 1l-sulfanyl)

R e
3-nw-|n@tm1©x§- Yhieai eyl @ud Faupl ) 266 ubmetilyl - 4H- {1 2,41tr

pyri di ne- 4-yl met hyl am no group, 6-carbanoyl -
ignapliedidngl3-splfenmt) alfi-idhdasop e -8-wat hy-Pardaddel -
carboxamide,
3-(3-fluoro~phenylsulfanyl)-6—(4H—[1,2,4]triazole—3—yl-sulf
anyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(2,4-difluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-y1
~sulfanyl)-N-(thiazole-2-yl}-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanvyl)-6-(5-methyl-4H-[1,2,4]triazole-
3-yl-sulfanyl}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-cyano-phenylsulfanyl)-6-{4H-[1,2,4]triazole~-3-yl-sulfa
nyl)-N-(thiazole-2-yl)2-pyridine carboxamide,
3-(pyridine-4-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfa
nyl}~N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H~[1,2,4]triazole-3-yl-sulf
anyl)~N-(4-thiazoleo[5,4-b]pyridine-2-yl)~-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(4-methoxymethyl-thiazole-2-y1l)-2-pyridine
carboxamide, |

3-(4-acetyl-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-yl-sulf
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pyri di ne- 3-yl met hyl am no group, 2-nethyl carbanoyl -
pyri di ne-4-yl net hyl am no group, 2-cyano-

pyri di ne-4-yl net hyl am no group, 6-cyano- 57

pyri di ne- 3-yl met hyl am no group,
2-trifluoronethyl-4-yl methyl am no group,
6-trifluoronethyl- pyridine-3-ylnethylam no group,
2-chl oro- pyridine 4- ylnethylanino group, 6-chl oro-

B AT BT s e

pyr.%%ne 2 TR B PSS s

nyyy 4 mﬁrz;dmmwlqmzn@y&rﬁme e toraeardeqny! -
pyri di ne- 4-yl met hyl am no group, 6-ethyl carbonyl -
3p@41mﬁth9&¥mﬁhhﬂﬂnphﬂﬁmisqyﬂmmyl)26wéMﬁyH§uBhddytiazole-3—

ridine- nmet hyl am ng up, 6- met hyl sul f onyl -
TR R R AeTa S 0 - EYagHes GRFopmLde

NN ikl )3:683% f Sl

3{ya4sh1ﬁaﬁ&xm4nﬁdﬂﬂﬁﬁﬁd%@ogﬁqupb]6 nethylcarbonylan1no-
pyri di ne- 3-yl nmet hyl ani no group, 2-methylamni no-

p}ﬁ;ﬂrdm&rel-qdy)l -r?etm;ma?mmm cgrbexamg.dest hyl ani no-

3 yc{s' di 3 r%;' amrllnsgzil%r )-S(48- [drGud 1 triazole-3-y1-sulf
ar@le)uw-l (afnnr&h@gyar@eﬁ%ﬁ tﬂl%@oﬂ.% -87.94P.- R pAFiRaRR! hy! -

pyri di ne-4-yl am™no group
cértaoranddt ,hyl - pyri di ne- 3 yl met hyl am no group,
3:%J“Gﬁfg%gniﬂggyngTj;nggghyl(4H %% 2,4]triazole-3-yl-sulf
anyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide, |
3-(4-fluoro-phenylsulfanyl)-6-(3H-[1,2,3]triazole-4-yl-sulf
anyl)-N-{(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methylsulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3
—yl—sulfanyl)—N—(thiazole—z—yl)—2—pyridine carboxamide,
3~(4-methoxy-phenylsulfanyl)-6~(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(5-hydroxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3~(4-fluoro-phenylsulfanyl)-6~(5-methoxymethyl-4H-[1,2,4]tr
iazole-3-yl-suilfanyl)-N-({(thiazole-2-yl)-2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-{4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]triazol
e-3-yl-sulfanyl)-N-({thiazole-2-y1l)-2-pyridine carboxamide,
.3—(4-trifluoromethyl—phenylsulfanyl)—6—(4H~[1,2,4]triazole—

3-yl-sulfanyl)-N-(thiazole-2-vl)-2-pyridine carboxamide,
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2- hydr oxynet hyl - phenyl nmet hyl group, 4-nethyl -
phenyl net hyl group, 3-nethyl-phenyl nethyl group,
2-met hyl - phenyl net hyl  group, 4-nethyl -phenyl et hyl
group, 4-isopropyl- phenyl methyl group,

4- met hoxy- phenyl net hyl group, 3-nethoxy- phenyl net hyl
group, 2-ethoxy-phenyl nethyl group, 4-ethoxy-
phenyl met hyl group, 4-hydroxynethyl - phenyl et hyl

o YR oS RRL SRS TEL 5" Ok 1.2, 41 brtazote-

471 SR agb 5 nylggthyl -
> AP B REA U3 1YL pPERlRne paspowamce.
3{gatossichyly 1o8opRendibhueaayphenyk ARt DY, 294 0UPiazole-3-

3-chl oro- phenyl net hyl  group, 2-fluoro-phenyl net hyl
Yigsydgang-lieNhytbadapohgt 2 -phengtpyrhdingr oup, carboxamide,

e B PR TR Y o YRRSR Y 25aatRipeatgodgYL-sul

Y e shyl; 4 a Lhosphepyl,opt
A B e e D e e G
cakboxemidey| car bonyl - phenyl net hyl group,

4- et hyl sul f onyl - phenyl met hyl group,
3-d4ediyedhivilominophbry pret phenyleupfanyiet Ay $HH bnglL 41tri
phenyl met hyl _group, ..4-i sopropyl sul fonyl - phenyl net hyl
A g, 2 SHLERO VLR N SRARGRRB Ay L r bupTcaind
casbekiayhiadl no- phenyl met hyl — group,
2- met hyl am no- phenyl net hyl group, 4-am nonet hyl -
3-[de hyldrekipgithglophengianilfangilyb- ARy Lt byt rdaeupe-3-y
4- am noet hyl - phenyl et hyl %roup,_thiazole-z-ylnﬁthyl
1-grdpryld-Ny dtbipaelayR-vhi dzevEidipp gpshpxamide,

TS RATRA B 0 B5B0E3 AL YL o1 9HR1 2, 41 extamone-
3-g1meh¥bnihi)agol enZaybiBt Byk1)900pPridine carboxamide,
5-net hyl -t hi azol e- 2-yl met hyl group, 4-ethyl -
3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]-
triazole-3-yl-sulfanyl)-N-(isoxazel-3-yl)-2-pyridine
carboxamide,
3-(4-hydroxy-cyclchexylsulfanyl)~6-(4H-[1,2,4]triazole-3-yl
~sulfanyl)-N-(thiazole-2-yl)}-2-pyridine carboxamide,
3~ (4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-yl-s5ul
fanyl)-N-pyridazine-3-yl)-2-pyridine carboxamide,
3-(pyrazine-2-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfa
nyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(pyrazine-2-yl)-2-pyridine carboxzamide,
3-(6~-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole~-3
-yvl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-[4-(1-hydroxyethyl-phenylsulfanyl)}-6-(4H-[1,2,4]triazole-

3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
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t hi azol e- 2-yl met hyl group,

4- met hoxy-t hi azol e- 2-yl net hyl  group,

4- et hoxy-t hi azol e- 2-yl met hyl group, 4-carbanoyl -
t hi azol e- 2-yl met hyl group,

5- car banoyl -t hi azol e- 2-yl net hyl  group

4- met hyl car banoyl -t hi azol e- 2-yl net hyl group,

4- et hyl car banoyl -t hi azol e- 2-yl met hyl group,

4-isopropyl - thiazole-2-yl nmethyl r up, _
34 Qﬁﬂ%¥939hpgféﬂéng 9rﬁérﬁyﬂfgpggb (4H [1,2,4]triazole-3

S g RSB b AE88 o) L b Riaine

cddtoefli®e2- Y| methyl group, 4-ethylcarbonyl -
t hi azol e- 2-yl met hyl group, 4-ethyl carbonyl am no-

3t (Hi- @znb&h&lyhnbhhy&lgphapyléumﬁahyl¢aEbomyLam1no4]591azol
- thiazol e-2-yl nmet hyl --group, 4-nethyl sul fonyl - :
eTqﬂY3Z§PéfﬂnYﬂﬁeNh(@ mﬁthY} Fhépsape-4- Eihy?sBY6h91na

§%%1%32 yl met hyl group, 3- nethylsulfonyl
azol'e-2-yl methyl group, 4-isopropyl-sulfonyl -

—HQL®éQh?12p¥EﬁaRH¥L39§QU§ulfanﬁl) 6-(4H-[1,2,4]triazole-3
4- et hyl am no-t hi azol e- 2-yl met hyl  group,

-V3-mutlifpngdi) Al - { i medheoxgmgkhglihyhigrolip-2-y1) -2-pyridine
4- et hyl am no-t hi azol e- 2-yl net hyl group, 4-am nonethyl -
carboxaPiEes- y| net hyl group,

3-3&??%?%2&“Xh EQ#ﬁé?Eie 5Y§EEEEXg gizegh(4ﬂ [1,2,4]triazo

4-yl e group;
1ep$LdeEaiﬁaM&M?LNyktﬁ&aﬂale32hyﬂ0Ozyﬂﬁkhﬁhne carboxamide,
pyridi ne-4-yl nmet hyl group, 4-hydroxynethyl -
3-dr-haidmexyeghird oy pheonpsudfapdioxgnédtyl 1,2, 4] triazole-

gﬁrldl an}¥}@?&£¥%gg%§gﬁpaﬁ}p—zgpgﬁagine carboxamide,

34478l R%k nRY b 9h B8t AT Y bFOL BUEn Y QHP£aRyTRLBY 2H- 1,2, 4] tri
azole-3-yl-sulfanyl)-N-(isoxazol-3-yl)}-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-phenoxy-N-(4-methyl-thiazole-
2-yl)-2-pyridine carboxamide,
3-(2-chloro-phenylmethyl-amino)-6-(4-methyl-4H-[1,2,4]triaz
ole-3-yvl-sulfanyl)-N-(4-methyl-thiazole-2-yl1)-2-pyridine
carboxamide,
3,6-bis-(pyridine-2-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)
-2-pyridine carboxamide,
3,6-bis-{4-fluoro-phenylsulfanyl)-N-(4-methyl-thiazole-2~yl
)-2-pyridine carboxamide,
3,6-bis-(thiazole-2-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridi
ne carboxamide,
3,6-bis-(5-methyl-[1,3,4]thiadiazol-2-yl-sulfanyl-sulfanyl)
-N-{thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
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pyri di ne- 3-yl met hyl group,

6- met hoxy- pyri di ne- 3-yl net hyl group,

6- met hyl - pyri di ne- 3-yl net hyl group, 2-carbanoyl -

pyri di ne- 4-yl met hyl group,

6- car banoyl - pyri di ne-3-yl net hyl  group,

6- net hyl car banoyl - pyri di ne- 3-yl net hyl group,

2- nethylcarbannyl pyridine 4-yl met hyl group, 2-cyano-
n met h group, 6-cyano-pyridi ne-3-yl neth

faﬁhupxﬂ ?é Fiﬂy%-o‘%llah%mw 4- mi/m%myr i, carboxamide,

—24— g#g %yﬁﬁ%ﬂ%isaf%rld ?S(ééo %hy|4?{figﬁole 3-yl-sul

fafyChlor 01 Pykagb0es 3o v ) DRI By @ P RcarbdkaRi &s,
pyri di ne-4-yl met hyl ™ group,

64Fmabh@xpyphﬂmmbsﬁlﬂamplhy6 (¢fiolp,2,4]triazole-3-yl-sul

. t hyl carbonyl -pyri di ne-4-yl nethyl -group, -
fa%‘fi%rﬂy E:%lr%oﬁfthlwwa%@syly) rtYF L GHepparboxanide,

3-%49%%%!1}1&2#% yl@%ﬁ%’mﬂ )463’{{% @1 g{ gﬁjgiazole 3-y1l-sul

faﬁywtfmyt Bl 3 oaytnlaaia,%ﬂes 4yj{1 gt h&m@ Pearboxamide,
6- met hyl sul f onyl - pyri di ne- 3-yl nethyl group,
3- 04 endihoxy f gyl $01 Hymy 1) ne- g4+ het hYd] griamole-3-yl-sul
6-] soProPYl sul fonYl - pyridi ne-3-yl neth gr oup
fa%YLiflﬁyf) 4% %@ﬁ?}%ﬂylpywwwezr%ﬂ%fh%m@f
ca§5g§g¢?¢ arbonylanlno- pyri di ne- 3-yl net hyl group
2- et am no- pyri di ne- 4- yl methyl  group,

3-64 mtwmmmsmf@ﬁl Y4 @ni 4¥0- Or opp | 2 BA hyl &g et - sul
pyridine-4-yl am no group
fapyb} it (?Hﬁfwe’ﬂy%fil% hrer Bl y2 —awmlrger oegEboxamide,

- Go HRHRARL el Frhl Rt 7 G2l b extazolghigrt -ut

FadENIN - (B LAl PRe6) 25 S Pheil S WA alif &P,

4- hydr oxyet hyl - phenylsulfanyl group,
3 - U4 et thoxypidrmdwlsdbfgnyl) -6 - (4H-[1,2,4 ] triazole-3-yl-sul
-fanyl)—N»(5—ethoxylcarbonyl~thiazole~2ayl)~2—pyridine
carboxamide, )
3—(pyridine-B—yl—sulfanyl);6-(4H—{1,2,4]triazole—3—yl—sulfa
nyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3~(6-methoxy—pyridine—B—yl—sulfanjl)~6—(4H—{1,2,4]triazole—
3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-
sulfanyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide, '
3-phenyloxymethyl-6-(4-methyl-4H-[1,2,4]triazole-3-yl-sulfa
nyl)-N-(thiazole- 2-yl)-2-pyridine carboxamide,
- 3-pheﬁflsulfanylmethyl-6~(4—methyl—4H—[i,2,4]triazole—3—yl—
sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-phenylmethyl-6-{4H-[1,2,4]}triazole-3-yl-sulfanyl)-N-(thia

zole- 2~yl)~2-pyridine carboxamide,
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group, 3-nethyl- phenyl sul fanyl group,

4- met hoxy- phenyl sul fanyl group,

3- met hoxy- phenyl sul fanyl group,

4- et hoxy- phenyl sul fanyl group,

4- hydr oxynet hyl - phenyl sul fanyl group,

hydr oxyet hyl oxy- phenyl sul f anyl group, 4-carbanoyl -
phenylsulfanyl group, 4-nmethyl car banoyl - phenyl sul f anyl

rou 4- di met hyl car banoy!| henylsulfanyl grou
&W@IOUW@@yygmpﬁga}p ér&ég ltriazo -yl-sulfan

Yii k{ﬁgﬁﬁprogﬁy §F5h§y¥Y3E§E§gyl %ﬁ E@igﬁénylsulfanyl

4¥4”H%met%yﬁ%ﬂﬁ&%eﬁ ¥b§@hp§§ﬁhfﬂh9i@ ~-6-(4H-11,2,4]triazo
4- et hyl car bonyl - ny sul fanyl group,

leLayyﬂHsumﬂamyﬂ) thmhhaubﬂanykygneappyrldlne carboxamide,
e 4 nethylcarbonylan1no phenyl sul f anyl

-44n@tlﬁsﬂ wonygﬁ@aw §E}Ieﬂ§#r§}ll§ﬁ6m§% -§- r{f}ﬁmﬂla% aytriaz

B 8 da BoTEL by Phga sl

cg&ﬁyggﬁgag am noet hyl oxy- phenylsulfanyl gr oup,
t hi azol e- 2-yl - sul fanyl ~group, 4-met hyl -

34UﬂﬁMBﬂhBX&ﬂﬁh&ﬂMlb&ﬂfhngﬂouﬁ (BHAEflhyl,4]1triazole-3-yl-sul

thlazole sulfan%h roup, pyridine-4-yl-sulfanyl
fagyddp N~ &%a&ﬂ%@ 0 )s*%l -pERyA1gPoGeTrooxamide.
3-gythg%%§y§é%%1%%%; et%&@%&p gaﬁpg%sulfangl) -6-(4H-[1,2,

4 16r¥RlzM le~— 36%;3111%&1!1%&9-13 -yi- ﬁnhaaaxle -@-Qup.-2-pyridine
6- met hoxy- pyri di ne- 3-yl -sul fanyl group,
cagheatamildepyri di ne- 3- yI sul fanyl group, 6-carbanoyl -

3 ﬁyﬁr :mg}:tﬁ@xg %{hegl&:l%a a n&l ug, Gumynyl %ﬁrttl):%.rgoz%ll_t%B—yl—sul

R AT W P —
carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(5-hydroxy-4H-[1,2,4]
triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
‘carboxamide,
3-(6-methoxycarbonyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]tx
iazole-3-ylsulfanyl)-N-(thiazole-2-yl}-2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl}-6-(4H-[1,2,4]tri
azole-3-yl-sulfanyl)-N-([1,2,4]triadiazol-5~-yl)-2-pyridine
carboxamide,
3-(pyrimidine-5-ylisulfanyl)-6-{(4H-[1,2,4]triazole-3-yl-sulf
anyl)-N-{thiazole-2-yl)-2-pyridine carboxamide,
3-(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-{4H-[1,2,4]tria
zole-3-~yl-sulfanyl)-N-(thiazole-2-y1}-2-pyridine
carboxamide,

3-[4-(1-methylpyrrolidine-3-yloxy)-phenylsulfanyl]-6-(4H-[1
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6-trifluoronmetyl- pyridine-3-yl-sulfanyl group,
2-chl oro- pyri di ne-4-yl -sul fanyl group,

6- chl or o- pyri di ne- 3-yl - sul fanyl group, 2-fluoro-
pyri di ne-4-yl -sul fanyl group,

6-fl uoro- pyri di ne- 3-yl -sul fanyl group,

6- net hyl car bonyl - pyri di ne- 3-yl -sul fanyl group,
6- et hyl car bonyl - pyri di ne- 3-yl - sul fanyl group,

6- met hyl sul f onyl - h1ﬁrldlne 3-yl -sul fanyl grou
%Métrﬁﬂz%ebénwla ﬁénfﬁwrﬂrﬁ‘éh%?Pl@qu'é{Mr gPBEpdine

6 net h m no- pyri di ne- 3-yl -sul fanyl group,
qﬁﬁ%ﬁ& 'no- pyridine-3-yl-sul fanyl group,

3 Qea%hﬁ%EQL rldﬁﬁ%'§L9§s§l¥hngﬂbt@“YhHgWQUQa4]trlazole 3-
4- et hyl'- phényl am no group, et hoxy- phenyl ani no

yigndifiany-)-Nud@ia- phenyhaatinazgledpyl) -2-pyridine
4- et hyl -t hi azol e- 2-yl am no group, 5-nethyl -
GQHHQ%QMN§BZ yl ami no group, pyridine-4-ylam no group,

3-SR SR B T s b Bt SR e T3 A DRI - an-

1 @rqq&,rla&dmtbymm@x@m%nﬁm%t[mylz QV]QHEadgaEBHhBLFl) -2-p
phenyl am nonet hyl group, phenyl am nonet hy

yrgradme, ca@bbhmnnﬂephenylan1nonethyl group, 2-chloro-
phenyl nmet hyl am_no group, 2-fl uoro- phenﬁlan1none

h

3dlo@Fy - Samepd - Pﬁ’ﬁnlgialee32¥}réﬁrlﬁé dhyo- éﬁHuﬁ)tl ¥ a1tria
t | t hy!

zo%/a??dl nsul}f%%rinc’ngni ﬁkﬁ%ggg‘ipg}i) Qr l1’!Q“ts_d1ne

cd}ﬁ@@&ﬁﬁdepyrldlne 3-yl am nonet hyl group, 2-nethyl- 62
pyri di ne-5-yl am nonet hyl group, 4-nethyl-phenyl net hyl

31;Mo@pﬁthwlmnﬂmeyhaﬂenykphehy&sgﬂéapydﬁd6-(4H~[1,2.4]tria
f%u%&psgﬂ%g¥!n%thykt%&azole 2-yl)-2-pyridine

carboxamide,
3-(4-pyrrolidinoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(6-dimethylaminoethyloxy-pyridine-3-ylsulfanyl)-6-(4H-[1,
2,4]triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(pyrazol-4-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-ysulfanyl
)-N-(thiazole-2-y1l}~-2-pyridine carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)}-6-(4H-[1,2,4]tri
azole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol—5—yl)—2—p
yridine carboxamide,
3-(4-carbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazo
le-3-yl-sulfanyl)}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(5-bromo-6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]
triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)~2-pyridine

carboxamide,
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nore preferred ones are phenyl sul fanyl group,

4- hydr oxyet hyl - phenyl sul fanyl group, 4-nethyl -

phenyl sul f anyl- group, 3-nethyl -phenyl sul fanyl group,

4- met hoxy- phenyl sul f anyl group,

3- met hoxy- phenyl sul fanyl  group,

4- et hoxy- phenyl sul fanyl group, 4-hydroxynethyl -

phenyl sul f anyl group, hydroxyet hyl oxy-phenyl sul f anyl
- grou 4- car banoyl - phenyl sul f anyl

A RhPY EEPBERBYY )pﬁ%%?Y%%¢¥%%9YlbréubEH [1.2,4]-triazol
o3 Ly ARAEBRERy P Y S REY obh: 2 A i e Bonengy ) -2

Ygﬁgaﬁgseggggxgmgagup, 4-f| uor o- phenyl sul fanyl group,
chl or o- phenyl sul fanyl group, 2-fluoro-phenyl sul fanyl

3- gﬂemp hydroeyayhyhr ploayy i phehyhgl) f an(b-metpl -4H-[1,2,4]
- 4- nethylsulfon% henyl sul fanyl Frou e
triagpier RyFarnhberyy) oyl SpreRhYiul L anyh ) gbapiazol-5-y1)-

_ L ne-4- sulf nyl group, pyridine-3-yl-sulfanyl
2 %&5& LB ﬁ%¥h8 g?rldlne 3-yl -sul fanyl group,

3- ngﬁhhxhepsty@Laﬁlﬁaﬂ&1§Ubfg@ML[gr9up1eﬁﬂazole 3-ylsulfan
6-trifluoronethyl-pyridine- sul fanyl group; and

vIS+NFI(3- methymréiezreﬂthneélazelpﬁemybsa+pmnyﬁ1geoup,
4- hydr oxyet hyl - phenyl sul fanyl group,
cazbpEgmyfephenyl sul fanyl  group,

I 4z et hoXxy; : _a.
_gﬁgﬁéle?%§ 2%?¥aﬁ§rgg§%%%gfgﬂyl)-6-(Eﬁf¥1,2,4]tr1azole 3
yléuehbhyh¢anbanoyétppenylspl & poMiad9a00D-5-y1) -2-pyridine

4- di et hyi car banmoyl - phenyl suf anyl group,
Caﬂb9¥amédphenylsulfanyl group, 4-trifluoronethyl -

s BUSP LA L PP L KOLO, IS (oYL T PHP: ) e
1agpggébsyhgéﬂ¥hngi?uﬁa(éhﬂEEQXEéFBf@UBH§99§8¥£éUht§ﬂ¥L2—py
ridine Earboxamide, | .
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-(3-methyl-{1,2,4]thiadiazocl-5-yl)-2-
pyridine carboxamide,
3-{6-methyl-pyridine-3-yl-gsulfanyl)-6-(4H-[1,2,4]triazole-3
~-ylsulfanyl)-N-([1,2,5]thiadiazol~3-yl)-2-pyridine
carboxamide,
3-(2,3-dihydrobenzofuran-5-ylsulfanyl)-6-(4H-[1,2,4}ltriazol
e~-3-ylsulfanyl)}-N-{thiazole-2-yl)-2- pyridine carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-ylsulfanyl)}-N-(3-methoxy-[1,2,4]-thiadiazol-5-yl)-2-pyridi
ne carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-ylsulfanyl)-N-(3~cyclopropyl-[1,2,4]thiadiazol-5-yl)-2-pyr
idine carboxamide,

3-(4-dimethylamincethyloxy-phenylsulfanyl)-6-(5-methyl-4H-]
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4- di met hyl am noet hyl oxy- phenyl sul fanyl group, 63
pyri di ne-4-yl -sul fanyl group, pyridine-3-yl-sulfanyl
group, 6-nethoxy-4-yl-sul fanyl group, 6-nethoxy-
pyridi ne- 3-yl -sul fanyl group and 6-net hyl -
pyri di ne-3-yl -sul fanyl group. As nentioned above, the
conpounds of the invention represented by the fornul a
(I): O ring ADNR3 Xi NribngB H 2 Ri (V\/nerein
t he respective synbols have the sanme neaning
1 fork HieaHD00E ) - HOFBLEREELS [ Bal PymEABK habL 57 4 thiadiazol-

5§ﬁ®qEL§W &g§n8h8ﬁ Ppaﬁyr) 6-(4H[1,2,4]triazole-3-y

3J02J%1daﬂ@ §§9hﬁiﬁe¥h)yisﬁiEhﬁ Be)caLbpaxamde, 41triazole-3
3-(4-fluoro-phenyl sul anyl)-6-(4-nethyl-4H[1,2,4]triaz

-ydl-esulfanyl)}-N-({thiazole-2-yl)-2-pyridine carboxamlde

| - sul fanyl - N- (4-net hyl -t hi-azol e :
dé? epyylw4ﬂﬁneoﬁoyéﬁéhﬁﬁgaﬂﬁaﬁyK§H6154PpﬁitElafole

LS cUR b Arader gy 7-BYEyPigegarboxamide.

30 -ta1deyridine -3-y1lsulfanyl) -6-(5-methyl-4H-[1,2,4]1tr
3-(4-fluoro- phenylsul?any l)-6-(1- nethyl-lnydazol 2-yl -

issadlfea 3 -yyispdRabgineNRyI[ 1t Bi Adthéadipkpl25pyiid2apyridine
car boxam de,
c??g?quﬁﬁﬁro phenyl sul fanyl )-6-(1-methyl -1 H-tetrazol e-5

3-OﬁJH%droxyethyloxy—phenylsulfanyl)—6—(4H—[l,2,4]tr1azole-
3-yisulfanyl)-N-{3-methyl-[1,2,4]thiadiazcl-5-yl1)-2-pyridin
e carboxamide,
3-(4-diethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,4
ltriazole-3-ylsulfanyl)-N-(thiazole-2-yl}-2-pyridine
carboxamide,
3~(6-cyclopropyl-pyridine-3-ylsulfanyl)}-6-(4H-[1,2,4]triazo
le-3-~ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr
jazole-3-ylsulfanyl)}-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(pyrazcl-4-ylsulfanyl)
-N-{(thiazole-2-yl)-2-pyridine carboxamide,
3-(6-ethoxy-pyridine~3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
-ylsulfanyl)-N-(3-methyl-[1,2,4]lthiadiazol-5-yl}-2-pyridine
carboxamide,
3~-(4-dimethylaminosulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]-tr
jdazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
‘-ylsulfanyl)-N-(3-methyl-[1l,2,4]-thiadiazol-5-y1)-2-pyridin
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ul fanyl)- N (4-nethyl -t hi azol e-2-yl)-2-pyridine

car boxam de, :

3- (cycl ohexyl sul fanyl )-6-(4H[1,2,4]triazol e-3-yl-sulf

anyl) -N(4-nethyl-thiazole-2-yl)-2-pyridine

car boxam de, 64

3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl

-sulf anyl)-N-(thiazole-2-yl)-2-pyridine carboxam de,

3-(thiazol e-2-yl-sulfanyl)-6-(4H[1,2,4]triazol e-3-yl)
e chrpgoxamjdehyl -t hi azol e- 2-yl ) - 2- pyridine car boxanmi de,

T BRI R L2 e
¥ vtioitiaotifie rntetm

dlae( dalrbugamigbenyl oxy) - 6- (4H[1, 2,
4]triazol e-3-yl -sul fanyl) -

3- ~{-gekhazpt phgny L yu2€pyy b el ¢4 bbxant Hetriazole-3-ylsul

fa& ﬁj N- (?OX¥ pT%QXgQE£2y|SU|?Pg—%yrléfthég¥£oxam£&e
'(%Z% %béxg' pAdh20%h Fahy i hsagolfRadayt ) 1 2; BYL | dtPRazole-3

-y&sﬁ&f&hymnonphsnmésuyiany 2; 61 ththfilaZod} 6Friyayel e- 3-yl

-sulf anyl)-N-(thiazol e-2-yl)-2-pyridi ne carboxam de,
2-pytradingi chgbesaphdayl sul fanyl )-6-(4H-[1,2,4]-triazole

3 ég %gQgﬁygé;%E¥1%eN_(tfggfganyf)yglfgﬂPYiigin?triazole—S—

f I t
i3 aRurt e BRRUBLIoON) BT guL i slibblafudbir e

3-dambdrani-dé, 2-alpyridine-6- ylsulfanyl) -6-(4H-[1,2,4]-tria

3-(4- c ano- phenyl sul f any I% £4FL [1,2,4]triazol e- 3- ¥
zodgr Pav L RYRFBNTL] NaLar BEEBR) bl pyy f UTRLEEAPBORaRT HE) -2 PY

= R AN AT T et
3-(2-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
-ylsulfanyl)-N-{3-methyl-[1,2,4]thiadiazol-5-yl1)-
2-pyridine carboxamide,
3-{4-methoxy-phenylsulfanyl)-6-{(4H-[1,2,4]triazole-3-ylsulf
anyl)-N-(thiazoleo[4,5-b]lpyridine-2-yl)-2-pyridine
carboxamide, '
3-(5-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]-triazole-3
-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-yl)-2-pyridine
carboxamide,
3—(4,4—difluorqmethyloxy-phenylsulfanyl)—6-(4H—[1,2,4]triaz
ole-3-ylsulfanyl) -N-(pyradine-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylphenylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-(l-methyl-1H-[1,2}pyrazol-3-yl)-2-pyrid
ine carboxamide,
3-(6-hydroxyethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-yl)-2-pyr
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3-(4-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl
-sul f
anyl)-N-(4-thi-azol eo[ 5, 4- b] pyri di ne-2-yl)-2-pyridine
car boxam de,

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1, 2,4]triazol e-3-y
| - sul
fanyl)-N-(4-met hoxynet hyl -t hi azol e-2-yl)-2-pyridi ne
car boxam de,

igneq carboyamideny| sul fanyl )-6- (4H-[1,2,4]triazol e- 3-yl

3k o panPaBReny BN BREReS o it L AR VAT L8Zpher -yisulea
n%%Qﬁ#P&}a Qlees3- Yh- ?ﬂléﬁgyrazo ~-3-y1)}-2-pyridine

i azol e- 2-yl pyri di ne” car boxam de,
carhickamaideqxynet hyl - phenyl sul f anyl ) - 6- (4FL[1 2,4]triazo
- le-3- yl-sulfanyl)-N(thiazol e-2-yl)- {rldlne-
3-dgrg@¢@yﬂdgmldazo [1,2-a]pyridine-~6- ylsu fanyl)-6-(4H-[1,

R vt TN

ngb'%&%@d&nﬁ'ha%b%&%h@h@e car boxanmi de,
A-et hyl - phenyl'sul fanyl )-6-(4H[ 1,2, 4]triazol e-3-yl

—4$uhbthyl -pyridine-3-ylsulfanyl)-6- (4H [1.2, 4]tr1azole 3-

anyl)-N-(4- nethoxynethyl-thlazole 2- ¥ )-2-pyridine
YLﬁﬂ- @ygﬁldy {3-hydroxymethyl-[1,2 hiadiazol-5-yl)-2-py

rfa& 4- %QE a%h%nylsulfanyl) 6- (4FL[1,2,4]tr|azoIe 3-vyl

3-qmygb Hyﬁéo&?bﬂﬁ&iﬂﬁhaﬁbiéﬁl@éﬁ&@j26ykh ReRYyLdiRe 1, 2,4]
car boxam de,

traa@¢iblBewdsphéambiuFﬂamykmeﬁhy3FHp12243Fhuadz@EelASle)-
-sul f. anyl)- PF% t hi azol e-2-yl ) -2-pyri di ne car boxam de,
2-PYEASADEN FOLROReMMepheny! sul fanyl )-6- (4H[1, 2, 4]tri az

3- Q%egbt ag@%&dﬁB%L D GLREARSN §- 8- X5l nda¥iyduBe 1, 2,41t

car
rigzode"BtRaxy1FaaRy ) sHl-3nxkxneic4ht b1 43 thlikaiazelles3yy ) -2

—;ﬁfiggne carboxamide,
3-(l-methyl-1H~indazol-5-ylsulfanyl)-6-(4H~[1,2,4]triazole-
3-ylsulfanyl)~N-(3-methyl-[1,2,4]thiadiazol-5-y1l)-2-pyridin
e carboxamide,
3-(3-methyl-[1,2,4]-triazoleo-[4,3-alpyridine-7-ylsulfanyl}
-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N~(3-methyl-[1,2,4]thi
adiazol-5-y1)-2-pyridine carboxamide, ‘
3-(l-oxy-6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-(3-methyl-{1,2,4]thiadiazol-5-yl1l}-2-pyr
idine carboxamide,
3-(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]tria
zole-3-ylsulfanyl)-N-(3-methyl-11,2,4]thiadiazol-5-yl)-2-py
ridine carboxamide,
3-{4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole~-3-ylsulf
anyl)-N-{l-methyl-1H-[1,2]pyrazel-3-yl)~2-pyridine
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fanyl)- N (5-hydroxynet hyl -thi azol e-2-yl ) -2-pyridi ne

car boxam de,

3- (4-fluoro-phenyl sul fanyl)-6-(5-nmet hoxynet hyl -4H[1, 2

4] tr

i azol e-3-yl -sul fanyl )-N-(thi azol e-2-yl)-2-pyridine

car boxam de, -

3- (6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz

ole-3 -yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
caghopgrddede,

s T R B L B 2

I
R fﬁﬁoﬁgﬁxtrﬁyflpﬁemsul PYEIfnE CREPPIRLTe i 4
3 z@lmet&ox&mﬁyk&amnb}3hy1§ﬁlﬂaﬂy@a26yk»H2{myzldﬂﬁflazole 3
-~ carboxan de, 66 - =
“YQSFAfﬁ@WﬂQINaKBaWQVhthéhyﬂséﬂthh?ﬁ}a6044ﬁkYl)224PYFF§133
zg e- 3- yI sulfanyl) N-(t hiazol e-2-yl)-2-pyridine

3- %4C31%LQEMﬁkQ$hQ¥¥yEWe?ﬁéﬁ9h§ﬂﬂ¥hhy§]Cétkhﬁ 314btauef9azo

I -sul fanyl) hi azol e-2 2-pyrid
leGSFbQE&HEdﬁyl) -N-(3-methyl-[1,2,4]thiadiazol- 5 yl) -2-pyri
3- (4- met hoxy- phenyl sul fanyl ) - -(4FL[1,2,4]triazoIe-3-y

dineg giarboxamide,

3- (%Q%g%gp§&§gﬁpag&hﬁiganyg??%h¥hﬁt?E?E?h?i%ig zle QY sulf
anii@4ﬂdkﬁﬁLWXLéqbQQQEBIL9X¥1@h90¥&§§hﬁﬁ€ybhr@oﬁéﬁhﬁé»2,

3- dﬁehethoyw;@wtﬂdﬂyb}3HE&Bhiﬁanyé)26yKﬁH2{@yﬂh iheiazole-3
car boxam d

-v4 SpA AP I e ek yMehEhy FEPYERGPL- 8- T AN BIPITARERR Az o

ca%b% %mlﬁ,SU|fany|) N- (thi azol e- 2- y|)2 pyridine
oxam d

3- 36(étﬂb&9¥b§%ﬁﬁiﬁeyb=§m§ﬁlkaﬂ&ﬁanLX4&=¢4H2L1J2rihhbhé-3-
zol e- 3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
vlsallferahi)dl- (1-methyl-1H~pyrazol-3-yl)-2-pyridine
ca%%giéggggﬁhylcarbanoyl-phenylsquanyI)-6-(4FL[1,2,4]-
3-{4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)}-N-(l-methyl-1H-pyrazol-3-yl)-2-pyridine
carboxamide, _
3-(4-methoxy-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-ylsulf
anyl)-N-(4,5-dimethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)}-6-(4,5-dimethyl-4H-[1,2,4]triaz
ole-3-ylsulfanyl)-N-{(4-methoxymethyl-thiazole-2-yl}-2-pyrid
ine carboxamide,
3-[4-(l-methoxyethyl)-phenylsulfanyl]-6-(4H-[1,2,4]ltriazole
-3-ylsulfanyl)-N-{(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfa

nyl}-N-(4-hydroxymethyl-thiazole-2-yl)-2-pyridine

76



triazol e-3-yl -sul fanyl)-N(isoxazol -3-yl)-2-pyridine
car boxam de,
3- (4- hydroxy-cycl ohexyl sul fanyl)-6-(4H[1,2,4]triazole
-3-yl  -sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]-triazole-3-y
| -sul fanyl)-Npyridazine-3-yl)-2-pyridine
carboxanlde

fene- 2-yl -sul fanyl )-6-(4H-[ 1, 2, 4] tri azol e- 3- yI

34 uR skl BhshiFRE aSy ) s?—#éﬁ;fﬁf;t:%:?iraf?%g% FFyguls
an9h9 -%- (shrgeh hiaryhe e § PHEGZbRE=2=Yh)=3= Byfiéhﬁs

car boxam de,
c&&b@&amﬁthyl pyridi ne-3-yl-sulfanyl)-6-(4H[1, 2,4]triaz

3 (%IH§GmpaﬁyppﬁmyéﬁuﬁﬁﬁﬁyﬂJrﬁréﬂﬁrélZZyﬁjtgl@yp;grﬁeylsulf -

an§aﬂi-( -ﬁ&&FS%VSFRVFFBH%EQFgﬁPFSE%F?lé‘E&Pﬁfid}nﬁ]tria
cah®okamiay - sul fanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de, 67
3-33(-Eluettoy4-methdepepBenklsullfanyll) -6-(4H-[ 1, 2, 4] triazole
ol e-3 . L )
-3-yilsudeami)y Nal Ebifgehgr 2r Kitdz dr eYAigineocpybrypmdde .
r xam
3 e Reic 6 4y A GRS P SR ASPAEEPT S 6y (411
Q@lgkrlazole 3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
e-3-y|-su|fany|§ N- (2- et hyl -t hi azol e- 4- yF) 2-pyridine
carhopanddiede, _
3- gp(% gﬁfgﬁorpyr ghgisul¥anyi5f%n¥4h ?l(éH_[%rla LEELgEyls
1¥%hvsylfanyl t hox hikazeher2-¥h-) g2nRYr i
u gingiq cgrb§§§h§g FRL pex¥qBLRYLoaNRageh ex2py h
ca&bbkam&ﬁhyl-lFLtetrazoIe 5-yl-sul fanyl)-6-(4H[1, 2,4]t
riazo |e-3-yl-sulfanyl)-N(thiazole-2- yI)-2 pyrldlne
3-68r Bogakilyero-phenylsulfanyl)-6-~(4H-[1,2,4]triazole-3-yls
ulfanyl}-N-(1l-methyl-1H-[1,2]pyrazol-3-yl)-2-pyridine
carboxamide,
3-(1l-methyl-2-0x0-2,3-dihydro-1H-indole-5-ylsulfanyl]-6-(4H
~-[1,2,4]triazole-3~ylsulfanyl)-N-(l-methyl-1H-[1,2]pyrazol-
3-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H~[1,2,4]triazole-3-
vlisulfanyl)-N-([1l,2,4]triazoleopyridine-2-yl)-2-pyridine
carboxamide,
3-(4-ethoxymethyl-phenylsulfanyl)-6-(4H-[1,2,41triazole-3-vy
lsulfanyl)-N-(l1-methyl-1H-[1l,2]pyrazol-3-yl)-2-pyridine
carboxamide,
3-(6-oxo-1,6-dihydropyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]tri
azole-3-ylsulfanyl)-N-(1-methyl-1H-[1,2]pyrazol-3-yl)-2-pyr

idine carboxamide,

77



3- (4- hydr oxyet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,4]tria

zol e- 3-yl-sul fanyl)-N-(isoxazol -3-yl)-2-pyridine

car boxam de, -

3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,

41 tri

azol e- 3-yl -sul fanyl ) - N- (i soxazol -3-yl)-2-pyridi ne

car boxam de,

3-(4-f|uoro-phgnylsuIfanyl£-6-phenox¥-N-E4-neth I -thia
3-A§-@ethogyypyrpdindr Aeyianbbaan de6-(4H-11,2,4]triazole-3

-yl ey OO TRy | 1o N2 gt 00401 { 42 B Y At [ 1 2, 4]

ca¥r®xamibesul fanyl) - N-(4-nethyl -thiazol e-2-yl)-2-pyrid
ne carboxam de,

3-3 46 hpidsokppthelory2pibnglbtanghyiN- 6 4¢ dembyhyl hiBz0le2, 4]
2-yl) -2-pyridine carboxam de

 trdagolles3caLt PubFanphenyt &t parbYL- RE¢ bl ndiByFaEaladore) 2

-2-vl. )-2-pyridine carboxam de,

-PYTalne SRS SROBY, TR SR PTRTESEPR Compounsiaare
3—éﬁh@&uoﬁg~ﬁﬁéﬁﬁ1§ﬁl@§nyl -6-(4-methyl-4H-[1,2,4]triazole-
, 6-bi s- (5- et yI-[1,3,4fth|adlazol-2-y|-suffany|-su|f
3-giylshlfahyi) hiNazelmeRhyll} tBipyoildi peytarRoxam de, pyridine
3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

carbggpmdgdes any| ) - N- (5- met hyl - t hi azol e-2-yl ) - 2- pyri di ne

r boxami.d .
3 A AN OTR S By oprany R CarP Ay Py (8 Ak P12 bUBT PP RSP ST uAE
an13UN- (hapgkhyN- th$a%a1el 23yYh )} 22- pytidiAe carboxamide,
car boxam de,
3-34¢£1merhorpephdayl EahydyF5-64H4MHL] 2, 2) #Tinkaiet 8-$lyFuls

any 5B s Artie Fhoxvhethy il Hhid2oTa%b g1y b gy Ry de e
Y PN (1 1: 2, 4t bi Adi aol -5-y1 )2+ pyr di ne
3-¢a-mexabk¢ephenylsulfanyl)-6-(4H[1,2,4]triazole-3-y1l-sulf
anyl)}-N-(thiazole-2-yl)2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(5-methyl-4H-[1,2,4]triazole-
3-yl-sulfanyl)-N-(thiazole-2-yl)2-pyridine carboxamide,
3-{pyridine-4-vl-sulfanyl)-6-(4H-11,2,4]triazole-3-yl-sulfa
nyl)-N-(thiazole-2-yl)2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole~3-yl-sul
fanyl)-N-(4-methoxymethyl-thiazole~2-yl)-2-pyridine
carboxamide,
3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4ltriazole-3-
yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3~(4—chloro—phenylsulfanylf—6~(4H-[1,2,4]triazole—3—yl~sulf
anyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-{4-fluoro-phenylsulfanyl)-6-(3H-[1,2,3]triazole-4-yl-sulf

anyl)-N-(thiazole-~2-yl)-2~-pyridine carboxamide,
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sul

fanyl)-N-(4-net hyl carbonyl -t hi azol e-2-yl)-2-pyri di ne

car boxam de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

[ -sul  fanyl)-N(pyrimdine-4-yl)-2-pyridine

car boxam de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
3-l(4sulethbagybhehypyltanpe) 26 y[ 3H2f py2i diheiazole-3-yl-sul

carboxam de, 3-(4- nethoxy phenylsulfanyl) 6-(4H[1, 2,
fa@p@ﬁ,ﬁzépgogayplguﬁ yl)-2-pyridin ¢arboxamide,

ﬁg%gﬂfgs ﬁ%ﬁ% 5?599E¥L £P4ﬁz ieizlyk%i528¥éL9—9f~sul

””fa§yﬂ YL wme334{£n§ah£aﬁuhé 6= §ﬂt£hlpgrﬂaiﬁéaZQBEbsxuhlde, -

- su hi azol e- 2-yl ) - 2- pyridi ne car boxam de,

3- 34(&eﬂhyhsuyfpyyldphenﬁlyhlfahfhhyB}(6H(ﬂk+Pléﬂtn}azohe 3
zol e- I-sulfan yl)-N-(thi azol e-2-yl)-2-pyridine

‘YéaF56£§RYéé étbb9FPé?n§ ¥Lyr2spYFafine- 6- (4faFpozamide,

3-{u BRSSP ewr canyl) -6 (4H- 11,24 ) Frigagle3ryl-sul

fagghoxapsdBydroxymethyl-thiazole-2-yl}-2-pyridine
3§%henyloxyﬁethyrm6 (X nmet hyl - 4FL[1 2, 4]tr¥azo|e 3-yl -

cagbbkamidel ) - N- (t hi azol e- 2-yl)-2-pyridi ne carboxamn de,

3-ph I | f | met hy thyl-4H11 2, 4]t | e
3-4apmet aﬁ?aﬁégﬁlggcﬁﬁvézaﬁéfggyi¥ bﬁ% bfndr 41t2E861e-3

‘Y§?392§§ﬁ¥%?5y|!EPazﬁfﬂ?,ﬁ,Xfe;.ag%fé@ﬁ?yl-sulfanyffamlde

3-(uhdamezRiecaZbihdpy2-puehgisalcanpoyasi deH-69, k- suktaazol
3 (4-fluoro phenylnethyl) 6 (4H[1,2,4]triazole 3y
e-grylnspiipaysd) eN2{(§hjazopgrPdihe- 2aP¥BXdimge, carboxamide,

3-(4-methoxy-phenylsulfanyl}-6-(4H-{1,2,4]triazole-3-yl~sul
fanyl)-N-([1,2,4]thiadiazole-5-yl)-2-pyridine carboxamide,
3-{4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
3yl-sulfanyl)-N-(thiazole-2-yl}-2-pyridine carboxamide,
3-(4-N,N-dimethylamino-ethyloxy-phenylsulfanyl)-6-(4H-[1,2,
4]1triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3~-{4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl}-N-
{thiazole-2-yl)-2-pyridine carboxamide,
3—(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole—3~yl—éulf
anyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide, |
3-{4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-
vl-sulfanyl)-thiazole-2-yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
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3- (4-di met hyl am noet hyl - phenyl sul fanyl)-6-(4H[1, 2, 4] t

riazo |le-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de, -

3- (4-di met hyl am nonet hyl - phenyl sul fanyl )-6-(4H[1, 2, 4]

triaz ole-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de,

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sul fanyl)-N—(thiazole-4-y|)-2-pyridine
-yarsivwdtamiyde -N- (thiazole-2-yl)-2-pyridine carboxamide,

3 Pygir%'x@%tt%g%b%ﬁgxylw:;m%ggéxa Phenylsylf anyh) 8. 0ath 5.
f%{'%lg -R-XthidkbaBYblyhy (50Eaz0kene- V1) - 2cRybbihRgae,

3 -3( 4(-lalmtthg&hmﬂhaexeh§ub£{§nysh)snﬁiéﬁtlfbﬂ;yz )4btiuEzOe234ytri
..azﬁizﬁirym-@mlﬁynwdﬂyﬂfNyhlahpézoﬂeszyB)Pngﬁﬁnélne -

car boxam de,
°?§qﬂ§ﬁmépﬁyl-pyridine 3-yl -sul fanyl)-6-(5-hydroxy-4H[1

34-Bydroxyethyl-phenvisulfapyl) -6 (4H [ ,3, ] Eriazole-3-y

14§ﬁﬂiaﬁyﬂ)dﬂ,(th1azole 2-yl)-2-pyridine carboxamide,
3- (6- net hoxycar bonyl - pyri di ne- 3-yl sul fanyl ) - 6- S4FL[1 2
3- (ﬁhmethyl pyridine-3-yl-sulfanyl)-6-(4H-[1, 2 41triazole-3

-y, az&}%ﬂ#}ésw A ek (LR 8284 823 yh) -2 Byrdhng
a%‘b%&am::.%t hyl ani noet hyl oxy- phenyl sul fanyl ) -6- (4H-[1, 2,

3 —azteldan&ty;wlamllhamthmuxﬁr[ ph2n#snilddngadl-65(¢wH){2- pyril tri
di ne carboxam
aZ@l@m?r'er%SéFllﬁénﬁ'l))l gl dnyl plEhiadipgoiesPryitdsdrayyigine
qu % I) N-(t hi azol e-2-yl)-2-pyridi ne carboxam de,
(’é‘aﬁ“y Foxynet hyl - pyri di ne-3-yl sul fanyl ) -6- (4H-[ 1, 2, 4
~k%rm%thyl -pyridine-3- ylsulfanFl) -6-(4H-[1,2,4]triazole~-3-

zol e- 3-yl - sulfanyl) N-(thiazole-2-yl)-2- pyrldlne
v1lcallfenyt)dd-([1,2,4]thiadiazole-5~yl)-2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenyvlsulfanyl)-6-(5-methyi-4H-|
1,2,4]triazole-3-ylsulfanyl)-N-([1,2,4]1thiadiazole-5-yl)-2~
pyridine carboxamide,
3-{4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri
azole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-2-yl)-2-
pyridine carboxamide,
3-[4-(2~-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-4H-[1,2,4
]triazole—3—ylsulfanyl)—N—(S—methyl-[1,2,4]~thiadiazole—5-y
l)—z—pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4jtriazole-3-
ylsulfanyl)-N-(3-methyl-{1,2,4]1-thiadiazole-5-yl}-2-pyridin
e carboxamide,

3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
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3-[4-(1- et hyl pyrrolidine-3-yl oxy)-phenyl sul fanyl ] - 6-(

A4H[1 70 2, 4ltriazole 3 YlsulfanYl)-N (thiazole 2
Y1) 2-PYridine carboxan de,

3-(6-net hyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo
| e- 3- -

yl sul fanyl)-N([1, 2, 4] thi adi azol -5-yl)-2-pyridi ne

car boxam de,

3-(4-dinmeth Ian1noethy|oxy phen Isulfan{I) 6- ( 5- et hyl
ylsg;ﬁanyl) -(3-methyl-[1,2,4]-thiadiazole-5-yl)-2-pyridin

o 1.2.4]triazol e-3-yl sul fanyl)-N-([ 1,2, 4]thiadi gz0
©)-2-p yridine carboxanide, arboxamlde

3% d—]etq‘f%yap%ﬁh)f.hepﬁtyﬂbﬁﬁfﬁnty(ll')5@' f(qnyl[)u. § (ﬁHr[L&zglé 3-

Jtria zol e-3-ylsul fanyl) hi'azol e- -2-pyridine
yksuﬂﬁnﬁyh)dﬂ (pyridine-2-yl)-2- pyrldlne carboxamide,

3-(4-di et hyl am noet hyl ox henyl sul fanyl )-6-(4H[1, 2,4
j&éqmgthoxyypyrldlne % ylgugfan¥l) 6- (4% 1255 [

yél?ﬂuglﬁgﬁldew f(anl (&pll aZ?:'azo?Le 3) y%)g}é“ 1dr|r5]_ ine
é}ﬂ&k&ﬁﬂﬁpl|d|noethyloxy-phenylsquanyI)-6-(4H—[1,2,4] or
triaz oIe-3-yI-squanyI)-N—(thiazole-2-yl)-2-pyridine

3darmetimxgmethyl-phenylsulfanyl) -6-(4H-[1,2,4]triazole-3-

3-(6-di net hyl am noet hyl ox ridi ne- 3 Isulfan I 6-(4
yqqéyfanyl) Ny(l methylylH %y%%zole % yr1y1£e (

ca%:'b@xtagr{)%m e-3-yl &%Efeanyl %ré%éz@]?é&zo' ee;a'n&ll?e'sz' pyrilng:'lﬂde:

oxan1d

3 -3-4(-HENRRE Q- 'p‘ﬂm)‘lhrl%uhfaﬂyh.)) -G~(4H-[r1,,2, 4l triazehe-3-yaukuls
fanyl )-N-(thiazole-2-yl)-2-pyridine carboxam de,
aﬂ?10¢¥ﬁﬂMﬁﬂhﬁh@wwmeéhM¥F@hyaphdﬁyﬁswﬂﬂaﬁyDYrﬁdémﬁ-[1,2,
%ﬂﬁﬁ%@“?gﬁ'sulfanyl) N-(3-nethyl -[1, 2, 4] t hi adi azol - 5- vyl
-k42n%tﬁﬂgydb%%n§§E99§QH&qqh6 (44-[1,2,41triazole-3-yl-sul
fanyl)-N-(thiazole-2-yl)2-pyridine carboxamide,
3-{4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-yl~sul
fanyl)-N-(4-methoxymethyl-thiazole-2~yl)-2-pyridine
carboxamide,
3-(4-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylcarbomoyl-phenylsulfanyl)-6-(4H-[1,2,4]triazol
e-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
3-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine carboxamide,
3-{4-N,N-dimethylamino-ethyloxy-phenylsulfanyl)-6-(4H-[1,2,
4]triazole-~3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl)-N-
. {(thiazole-2-yl1)-2~pyridine carboxamide,

3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazecle-3-yl-sulf
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3- (4- car banoyl net hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4] t
riazo |le-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,
3- (5- brono- 6- et hyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2,
4]
triazol e-3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyridine
carboxam de, 71 3-[4-(2-hYdroxYethvl)
phenYl sul fanY1]-6 (4H[1 2 4]-triazo
an¥l§1ﬂﬂiahﬂaﬁyﬂp N—&QJn@tnyrlping 4] t hi adi azol csrppxapide,
pyri dine carg E] ﬁ 1
3 %z?%ﬁ?OﬁyaP RYELRYRERRIAY o AlAgF) 262 D ETaeRyP- AFFf =
9 ia281é43m§F28FFmﬁ§PYl NPERERt Ry TT) 2% 2P YR G820l - 5
canﬂdxmﬁhmurldlne car boxani de,

-~ 3-(pyridine-3-yl-sulanyl)-6-(4H[1, 2,4]triazol e-3-yl su
31 {fdgmethoxymethyl- phenylsulfanyl) -6~ (4H [1,2,4]triazole-3-

%%#qﬁiégﬁl é&gﬁi ole é]tgla%|%§g£dln¥|) 2- pyrhg% oxamide,
3-Tel-treBRly ¥ byRY B Ab08- F1Y kLAY L 0T kAt [ 12244k 63800 -3
-yl -l MfFanytl ) ~ N~ ( 8hietbyk-p1ly2) 4pt-biyadianal - 5- ychrBoggmide,

di ne car boxam de,

3 -dhyArgxrethylawynobenylen)fphyddybsirHah}l £- 61taiapele-3-

v By ) Yo RGP R 2R 75r BEFSEIRE] pyr i dPREPSEGI-Co-

3-(4-RMmefth¢ AR ABERA¥ABKYCphenylsul fanyl) -6- ( 4H- [1,2,4]tri
(-(6-§§thgl p§r|d|n2§3 3?gue?§n§u an?S’netﬁyl [1 2

azodlet-3-yl-sulfanyl) -N-(thiazole-2-yl)- yrldlne
i azol e-3-yl sul fanyl)-N-(3-methyl -[1, 2, 4]th|ad|azol-5-y
carpoxamddei di ne car boxani de,

33O LAYk TRy Bhify st ralyh 318l kaR= ¢4l h12rdhbbhazs—y
1-syi1guhnkany ) { M bodeShthi1gdbagghidilk) - 2- pyr c@irbexamide,
car boxam de,

3-(6-methyl- pyr1d1ne—3—yl-sulfanyl)—6-(4H—{1,2,4]tr1azole—3

-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine

carboxamide,

3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri
azole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-y1l)-2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]triazole-3-
ylsulfanyl}-N-([1,2,4]thiadiazole-5-yl)-2-pyridine
carboxamide,
3-{4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[
1,2,4]1triazole-3-ylsulfanyl}-N-([1,2,4]thiadiazole~-5-yl)-2-
pyridine carboxamide,
3-(4-dimethylaminocethyloxy-phenylsulfanyl)-6-(4H-[1,2,41tri
azole-3-ylsulfanyl)-N-(3-methyli-[1,2,4]thiadiazole-2-y1)-2-

pyridine carboxamide,
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3- (2, 3-di hydr obenzof uran-5-yl sul fanyl)-6-(4H[1, 2, 4]tr

iazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2- pyridine

car boxam de, '

3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz

ol e-3

-yl sul fanyl)-N-(3-nethoxy-[1, 2, 4] -t hi adi azol -5-yl)-2-p

yridi ne carboxam de,

3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
3dl4e-(2-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-~4H-[1,2,4
s e s et ger gekhda 21 11 4 R A S SadhA sy
]J32&§Fq&§ghgylaninoethyloxy-phenylsulfanyl)-6-g§rggkgmkde’
3-X.62mélthii1ap9readnkl sulflaaybani § 3sreshyii[ 2, 2] 41 bzade-3-
-+ azol - 5-yl)-2-pyridine carboxam de,

yizulZanydnoNpyBiruetbyd-yLlsdl fdnpbiadbagabe3-714}2rPHrddin

le-3 -yl- sulfanyl)-N(thiazole-2-yl)-2-pyrid
€ car boxami de, ca

36l VIR NN TR apyl hab162bh h3c2idbbik-3-
e Sl Rl ea e AL S A
yﬁh@ﬂﬁ@ﬁgﬂhdﬁr(3~methyl-[1,2,4]~thiadiazole—5~yl)—2—pyridin :

3-(6-net hyl -pyridine-3-yl sul fanyl)-6-(5-nethyl-4H[1.2
e 4)tr carboxamide,

3-icgi%ﬁ-gtﬁ'&%ﬁ%b%%hfdggy-)al}'\rl’lg[&fghﬂs hiadhazeh- 3~ ¥k 220855 5-
yg§gpg?h¥dﬁony%bpxhelﬁepaegihsgLEﬁexhinQ-(4FF[1carﬁbkah§de,

3-3oymethbayypyrildiderstpsulfadya) t A édHatidl, 254\ kridzple-3
ridin e _carboxam de, L
-Y3spdfapgdny N AL bBRSPY het Hy PEX 9 ZBheny r E&) + AnPYFLI8ipaH |
: ca%PéFé?%FS-s-y|su|fany|)-N-(thiazo|e-2-y|)-2-pyridine
3-QQLh@%ﬁﬁk§ﬁethyl~phenylsulfanFl)~6—(4H—{1,2,4}triazole—3—
3-(6-cycl opropyl -pyridi ne-3-ylsulfanyl)-6-(4H[1, 2, 4]t
ylsiudfenylle-B-ylsmethyyt LENpyrazatot8-21yFp-pypyididene

car boxam de,
carboxamide.

n .
rgoxamlde,

and

The pyridine-2-carboxamide derivatives of the present
invention can also exist as pharmaceutically acceptable salts,
including the acid addition salts and base addition salts.

In some cases, the compounds of the present invention
exist as stereoisomers or tautomers such as optical isomers,
diastereomers, or geometrical . isomers depending on the location
of the substituents. Such isdmers all are naturally included
in the present invention. In addition, the mixtures of these
isomers in the optional ratio are also included in the present
invention.

The compounds of the present invention have a glucokinase
activation activity, and therefore they are useful as

therapeutic agents and/or preventive agents for diabetes
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3-(6-net hyl -pyridi ne-3-yl sul fanyl)-6-(5-nmethyl-4H[1, 2
y 4] tr
i azol e- 3-yl sul-fanyl )-N-(thiazol e-2-yl)-2-pyridine
car boxam de,
3-(6-net hyl - pyridi ne-3-yl sul fanyl ) -6-(pyrazol -4-yl sul f
anyl) -N-(thiazole-2-yl)-2-pyridine carboxam de,
3- (6-et hoxy-pyridine-3-ylsul fanyl)-6-(4H[1,2,4]-triaz
ol e-3

mellitulsf sy Welll @3- Fetrhdiapét2cdbbhpadcarabnb-yl ) - 2- pyr
i di ne_ car boxani de, _ ) ]
3- (4Themd el hosampdagpt pABneANT afjFpagep4igquesed by

asEyrmenty OF (RARGIERSNTELRALYS) 809 JPFI88sy: GPRexample,

dl%ettq)@ﬁbﬂﬁro athy, diabetic etl??pathXHdlabetlc neurosis,

3- (5-fluoro-pyridine-3-yl sul tany

diegbetic arteriosclerosis, and so on.

yl sul fanyl)-N-(3-neth I-[1 2, 4] - thi adi azol -5-yl) - 2-pyr
i di nThezcempendx N ghe present invention are applicable to

bo h( %d:ll.lg]ylj(lj{l be%ecge%rd%%ts X ng yll)lefln(.tus[](l%Dﬂ)

r|a

nohe: %s\(ﬂl&lﬁl R eM( al%telﬂéh héadi4lkhigdbamgl.- 5-yl) -2

-pyre dine carboxam de,
3- (4Thet hm?abmn)d@drf@lﬂ}ﬂ ) dfabdbepl, ReU]itus aAdDPMI- is

yl sul fanyl% 4] triazi ne-3-yl)-2-pyridine
cogg,a.@g;gsﬁi, e deveiope by increase of insulin resistance

s ¢k CBRDONY; PRETHEAYLBRY b G (GadlBHY plbafefbat 3% of
decfle%ls@c JFY s (3 Febhrltibh, dnd] thkadhiazeksis¥hhce in the

pyrldlne car boxam de,
kgledadt hwxsclsyr mdanéysayi saflnbng| ) alfl(al—kl[zaukllzﬂ,] depgpdent

dlé% Egﬁyl 3h I.'?Qzll'?as bggxrparzépnoesezd ¥:o clagzlfy J_nto type I and
ty_%teg :I;f ﬁ%%nh&n%' BbPYhedpReatspbsythiany! ) - 6- (4H[1, 2, 4]

zol eTReydomipd@iyd JofNch8-pid dei t [Lhvandlicn ade azmlsiiemedd to
be efpf)(/actlve not only to type I insulin-dependent diabetes

4] -triaz

mellitus but also to type IT diabetes for which the so far used
diabetic drugs have not been able to decrease sufficiently the
bldod sugar level,

In the type II diabetes mellitus, the blood sugar after
meals is markedly maintained at a high level for a long period
of time in compariscon with that of healthy persons. The
compounds of the present invention are useful for such type II
diabetes.

The followings will illustrate the process for producing
the compounds of the present invention.

The compounds (I) of the present invention can be produced
easily according to a well-known reaction method or a per se

known method. The compounds (I) "of the invention can be
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ri di ne carboxam de,

3-(2-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1,2,4]-triaz

ol e-3 :

-yl sul fanyl)-N-(3-nethyl-[1, 2, 4] t hi adi azol -5-yl) -

2-pyridi ne carboxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,

41triazol e-3-yl sul f

anyl ) -N-(thiazol eo[ 4, 5- b] pyri di ne- 2-yl )-2- pyri di ne
pregivoedain degonventional method carried out in a liquid phase,

3-(5-net hyl - pyridi ne- 3- Isulfanyl) 6-(4H-[1,2,4]-triaz
oqﬂyg ) reypggf dﬁ@qglqpq% nq:g olid phase method, such

o LA b6 IR o RS e megpese.

| Pﬂéﬂéﬁbl@ etﬁey |c%lﬂ| ﬁéwd&ul&e@yfaﬁlléa&n%mé )aEcayahﬂgrtQ: the

car boxam de,

fod-1(c6-imet pyrocpgsedi.ne- 3- yl phenyl sul fanyl ) -6-(4H[1, 2, 4]
triaz
ol e- 3-y| sul fanyl )NKFTL- et hyl -1 H[ 1, 2] pyrazol - 3-yl) - 2-

pyrl d ipe carboxamh ]
(6Nhyd oxyeHbifT > di ne- 3Nyl s far{\)l/;inba -(RHXEH(XZ—@]\I S)

Cl
I suR'inyl ) - @(3 nmet |y| \[ 1, Zﬁﬁl] t hi adi azol (@ yl)-

P i dineggay boxa 2
R3 g?o phedﬁfsulfaﬁ§|) (4QH[1 2, 4]tr|azolep3 yl
sul fR

R
nyl)-N-(1-nmethyl -1 HJ[1, 2] pyrazol -3-yl)-2-pyridine
carboxam de,
3- (et hyl -i ni dazo-[ 1, 2-a] p§ i di ne- 6-yl sul fanyl ) - 6- (4
H[ 1,

24]triazo|e3y|su| anyl ) -N-(3-net hyl - [124&)th|
rboxam dg Il ring B
e- 37yl sul any ¥
_9 _ y thyl-[1
0Jl- 5- -

I
~hydr oxyne H

or

(-1)

(wherein the respective symbols have the same meanings as

defined above)
(8tep 1)

In this step, the dichloropyridinecarboxylic acid
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ri di ne carboxam de,
3-[4-(2-hydroxyet hyl - phenyl sul fanyl)-6-(4-nmethyl-4H[1
, 2, 4]
triazole-3-ylsulfanyl)-N(3-nmethyl-[1,2,4]thiadi azol -5
-yl)- 2-pyridine carboxam de,

3-(6-net hyl - pyridi ne-3-yl sul fanyl)-6-(5- hydroxy-4H-[ 1,

2,4]t
ri azol e-3-ylsulfanyl)-N(3-nmethyl-[1, 2, 4]thi adi azol - 5-
depijvat ivepgri jcnqqg‘e@gqttj@‘ﬁaﬁq‘ag@vat ive is allowed to react with

th}é% J.qutcr:] mp_gukrt(i rl Z%'o gJ. ef gg%plu (45 [1 'I% ac%:Lon
magg gé%&%ﬂ% %%35 gﬁ;f:ﬂ}d amdgaﬂmmg R 151 bl #ml¥hod

as3- dﬁm‘ﬂ% -pRedidlislyi @:eke@;{aﬁpiea] mersjc& nBrimyi§lJéf and
an
Experiments, R}%prtlldwien‘@l%fs@l Nahyp)lwrmza@ttrﬁyl - [ Maguzen

4 t adj 2- |d|ne car box '
Sy Deg o LD RS e S OB P e R A P ot SRS 5114 § 1 PoTgmon

Z
Prte@éaslgy?éh PY 2 Pethofposetding thereto, or by a combination

oﬁltbﬂseldnﬂeoﬁdﬁhﬁmyﬂmkthods That is, the reaction is
3-(6- Eydroxznethyl pyridi ne-3-ylsulfanyl)-6-(4H41[1, 2,4
a qug in the presence of a condensing agent well- known to

zo' St bR gLy NS mt gl - L 2ot L ARSh 2V bher
aﬁ%g%}%hhﬂém@a,ewi}@é& RNy hnfy6Aiat Indsidd | iR%4Q endo¥ide

meduimpld), - M Tardtddilinilded IneXilmd . azdiich wgn Zbpyntiliheed7by a
car boxan de

PeFsER-Fitbhest pRdMA 36+ arfAgh 80 emider EoTming agent iacjpdes,
ol f auy édf N (1EnEdnghPY" 30crial ) - 2 8¥81¢1 " chiorige,

car boxam

N, 8- G&S?&eubaékymwawbaqﬁnmbsul f anykxn91C4Hpk-bmdpdridiazium
ol e-

10dy-ld§ul f anyil )N N-¢a8cennidiini@azdlan adi addphenyllphpsproryl
chlorlge diphenylphosphoryl azide, N,N’-disuccinimidyl

carbonate, N,N’ -disuccinimidyl oxalate,
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,

ethyl chloroformate, isobutyl chloroformate or

‘benzotriazo-l-yl-oxy~tris{dimethylamino)phosphonium

. hexafluorophospate. Among these agents, for example, thionyl

chloride, l-ethyl-3-(3-dimethylaminopropyl)carbodiimide

hydrochloride, N,N-dicyclohexylcarbediimide, or .

benzotriazo-1-yl-oxy-tris(dimethylamino)phosphonium
hexafluorophospate are preferred. In the amide-forming
reaction, a base and a condensation auxiliary agent may be used
together with the amide-forming agent.

The base used includes, for example, tertiary aliphatic

amines such as trimethylamine, tri-ethylamine,
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car boxam de,
3-[4-(1H i mdazol -1-yl)-phenyl sul fanyl]-6-(4H[1, 2, 4]t
riazo :
| e-3-ylsul fanyl)-N-(3-nmethyl-[1,2,4]thiadi azol -5-yl)-2
-pyri dine carboxam de,
3- (4- net hoxy- phenyl sul anyl )-6-(4H[1, 2,4]triazol e- 3-yl
sulf anyl)-N(1H[1, 2] pyrazol -3-yl)-2-pyridi ne
car boxam de,

N -GG ipepropyleEhydamdng.y| sul f anyl ) - 6- NaMefthyimgrphpaine,

N_?%ﬁe%%'lpgﬁfﬂl-iﬁ-ipf-'mt hyl - 1H pyr azol - 3- Yrieshgdpigepidine,

N SAREINACaniline, _1,8-dipzabicyclo[5.4 .0 undeca~7-
3 (6 et haxy-pyridre- 3y SO PARYI T Y& 0k {1123 A e Raz0 o
(O0B#F)3-0or 1,5-azobicyclo[4.3.0]nona-5-ene (DBN); and aromatic

- ylsulanyl)-N(1-nethyl -1H pyrazol-3-yl)-2-pyridine -
angaesosafhdés pyridine, 4-dimethylaminopyridine, picoline,

14%;:4hg?tg%ﬁ%%ﬁ&g%t_%QEQ%%%%EB%EghQZG_&ﬁghglt%éﬁlt%E%%gary

a:%ig)?%gfignmygéahhﬁés met hybs T QYT A2} - 3- VidraetiWidilite  or
X ,

N, 3 iseblropylehaglbainkbangry- bredbrpdéd2, 4] tri azol e-3-y

[ sulf anyl)-N (4, 5-di meth:a/l -t hi azol e-2-y|3-2-p ridine
car b&R&nicpsidensation auxiliary agent used includes, for

oxiods! | Uor 0 Pheny sl E AN 6§ e PSR Y1 - 40 [l
N-Bly@rd3xystebhanni hal\ ( f-RghhexyBt R¥kbbhazaal-e- 2-vh kaZbox-
pyrid ine carboxam de,

ind.de4- (dr nBthydyewdyy3), 4pldéhylsol-ftanxb} 16 2( 3HbehzRt4licrble .

azole -3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine_ .
Amonghfiens §er example, N-hydroxybenzotfiazoleand the like are

Pr%-glg#;_.fehgor o- phenyl sul fanyl )-6-(4H[1, 2, 4] tri azol e- 3-y|
nyl ) Thie (orfiyskinx et kgl b8i@ged erstraillly Anpihi ghéent @£ 0.1
car boxam de,
to 10 equivalent, preferably 0.5 to 3 equivalent for 1
equivalent of the carboxylic acid compound (1) or its reactive
derivative, though it depends on the type of the compound and
solvent and the other reaction conditions.
The amide-forming agent may be used in an amount of 1 to
10 equivalent, preferably 1 to 3 equivalent for 1 equivalent
of the carboxylic acid compound (1)} or its reactive derivative,
though it depends on the type of the compound and solvent and
the other reaction conditions.
The condensation auxiliary agent may be used in an amount
of 1 to 10 equivalent, preferably 1 to 3 equivalent for 1
equivalent of the carboxylic acid compound (1} or its reactive
derivative, though it depends on the type of the compound and
solvent and the other reaction conditions.

The base may be usually used in an amount of 1 to 10
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| sul f

anyl)-N-(5-trifluoronethylthiazol e-2-yl)-2-pyridine

car boxam de,

3- (4- met hoxy- phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-y

| sul f

anyl)-N-(4-trifluoronethylthiazol e-2-yl)-2-pyridine

car boxam de, ]
eqguivakenior prafesehbdxyl plechydauivalent - hopghl 1t ziezqetnds on

1ﬂ%§%§§ %hé%%yug%%%h%d agthla %E%t a%l)t%ep%ther reaction
c(%l({l ~i(ghsl- di met hyl -1 - hydr oxymet hyl ) - phenyl sul f anyl ] - 6-

1, 2, @h@ﬁeaz@he-ﬁaﬂﬁcuijfwyh)nﬂsla(ttibnamithezrgidtfo:p;sbudent

i ne carboxam de,

”ussad( 314 LS| sbeD-dhdian g fianglyes- naindvensaefiantolon the

reqdumn SRER 2 HRLGR AACLEISFpy T GRAERJe), LIST SaLREnTS

hoxafy hlorid chlorof
S‘%eq{ls 5-di S’euoro prir1l ny}’suP?anyl) c6 (°4rli [efL 2, 4]tr| a?gloe-orm

1,2dixhloroethane, N,N-dimethylformamide, ethyl acetate,

ul fanyl)-N-(1-nmethyl-1H[1, 2] pyrazol -3-yl)-2-pyridine
mqﬁﬂm@oig#p@@%e acgton1t£1le]pyﬁenzene,)lgyleJQ{ toluene,

1 64 Ecl]'&lgfx = bayl tetra Ygfofl%li‘r’?lY ar dlmel{:l-hlog{%%lt%anexl 5t lafrr?lﬁlmj:t]lre of
thdmt, 214] Hé@%ﬁ' eha- ﬁ{éﬁ%éﬁﬁﬂéé -d¥ blsAetAnl e | tngerdife of

azol - 3-yl)-2-pyridine carboxam de,
th’b(6 neehgtioyr i di newedhyllenlef anylc)hBetﬂ&b[l 2, ghfloraform,

1 ﬁ-&%%&n%tﬂapm zcﬁFPPfLsféiL@owrffd‘iﬂ%ll@igmjlf?rﬁmldire is
qkq)oxam de,
Pt (ef-clget joxymet hyl - phenyl sul fanyl )-6- (4H[ 1, 2, 4] tri azol

e- 3- Yhe reaction temperature of this step may usually be a
| sul fanyl)-N-(1-nmethyl -1 H[1, 2] pyrazol -3-yl)-2-pyridin
tempeomtumeanEde78°C to the reflux temperature of the solvent,

3-(6-0xo0- 6dhdro ridine-3-yl | fanyl)-6-(4H[1, 2,
p;ﬂé%qagiy 0 to 5 ¥ pyrid yisu yh- ( [

The reaction time of this step may usually a period of
0.5 to 96 hours, preferably 3 to 24 hours.

The base, amide-forming agent, and condensation
auxiliary agent used in this step may be used alone or in a
combinatioﬁ of 2 or more species.

When the compound (3) produced in this step has a
protecting group on the substituent of the ring B, the
protecting group may be removed if necessary. Removal of the
protecting group may be achieved according to a method as
described previously (Protective Groups in Organic Synthesis,
T.W. Green, 2nd edition, John Wiley & Sons, 1991), by a method
according thereto or by a combination of these and ordinary

methods.
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azol e-3-yl sul fanyl)-N-(1-nethyl -1 H[1, 2] pyrazol -3-yl) -
2-pyr idine carboxam de, 77

3- (6- net hoxy- pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz

ol e-3 ‘

-yl sul fanyl)-N (1H[1, 2] pyrazol - 3-yl)-2-pyridi ne

car boxam de,

3- (4- hydr oxyet hyl oxy- phenyl sul fanyl )-6-(4-nmethyl -4H[ 1

] 2a 4]

tri aZblus-Beshlsiid appppuld( 13 retdwy bel +E¢latdPpyanaizplir3fied

yl')-2 pyridine carboxam de. Anmong the the preferred
bYC(ﬂﬂf@@nd’é‘F & gonventional way, for example, cohcentration,

3-(4-1l uaro-phenyl sul f - 6-(A- et - , '
vafh CoHERRERPER A ol T At M SbibAes,
re%ﬁ:@nﬁ'fﬂi%at@.@h@oéﬁ%ﬂﬁtogra hy, and so on. Alternatively,
- 3-(4- Iuoro-phenylsulfanylfwg-(4kk[1,2,4]tr|azole-3-yl e
thes Wompoamyl )3 mdynbehyketihiazthe- 8upkealenpysidpneithout
car boxam de,
P ifAGatdeno- phenyl sul fanyl )-6- (4H[ 1,2, 4] tri azol e- 3-yl
-sul f
anyl ) - N- (4- net hoxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne
_(swfbmam de, |
3- (4- net hoxy- phenyl sul fanyl )-6-(4H 1, 2, 4] tri azol e- 3-yl
- sul fin dinys$ st hhazobwpuyd) @3 hypricfiuredc anbblarfiky 1 is

3-(4-fl uoro-phenyl sul fanyl)-6-(5-methyl -4H-]1, 2, 4] tr]
aLigisa 55, Foabl I RIVR)e IEQURRIED| G SRBEs SR By R (x
i) 7 - 1‘
e A oo P A R L T o PO . B
thelséme Mininys(ddidefaneaybyd) it adiopaaidofathe€ormula
3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

(IL)sul
yl) - N (4-net hoxymet hyl -t hi azol e-2-yl)-2-pyridi ne

ri PO
3- (4

n

to give the compound (5), (6) or (I-1).

1 de,
Egghoxynethyl-phenylsulfanyl)-6-(4kb[1,2,4]triazo

The compound (4) used in this reactlion is a phenol
derivative, thiol derivative or amine derivative. The phenol
derivative includes those in which a hydroxyl group is attached
to an aryl group as well as those in which a hydroxyl group is
attached to a 5- to 7-membered heterocaryl group.

In this step, when the compound (4) is used, the compound
{5) can be produced.

By reacting with the compound represented by (wherein the
respective symbols have the same meanings as defined above) (5},
the compound of the formula (II-1) is a phencl derivative or

"thiol derivative in which -DH (wherein D is an oxygen atom or
sulfur atom) is attached to the ring A of the compound (II)

(wherein the phenol derivative has the same meanings as defined
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M

yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,
3-(4-chl oro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e- 3-yl
-sul f
anyl ) - N- (4- net hoxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne
car boxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(3H[1,2,3]triazol e-4-yl
-sulf anyl)-N-(thiazole-2-yl)-2-pyridine carboxam de,
78

at®ved-.met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sul fanyl%-N—(isoxazoIe-3-y|)-2-fynidine
car bjor?atrhld"e? ep, when the compournd (I is used, the compound

(). g LRI KRR bathamy )o O (L B A oY

car bgxant@fipound (I-1) is included in the compounds (I) of
3- (4- net hyl sul f onyl - phenyl sul fanyl )-6-(4H[1,2,4]triaz

thel énSentybnsul Frartiis Ntephi kel eompyind 2¢ by ranli(id) may be

car boxam de,

usg HSHBLABXR e AOst afyP) 2 65 A0 PEUSVATERtaz BFBESTGPLY

- sul . .
LI SRR A o Ot hy PIRAVELERE. 8F y i o8mpPng, () -

car bokank@fpound (I-1) is included in the compounds (I) of

3-(4-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
thel dngentypasul f anyl ) - N-(thi azol e-2-yl)-2-pyridine

car boxam de, " \ ) .

50 (4 70F A e HanBY e SHEmIRTIIAERA FOB. QBB LS o tAF ALY
ali3h ice,'%ﬂhééu'é@é}i/ adV rhtfyamite),” 2tPY ety I8mine,

car boxam de, .
N,3-@4isephopyiphagyhatihkanyl ) - 6- (4H [ 1, B-dpthyamokehdiyne,

| -sul fanyl)-N-([1,2,4]thiadiazol e-5- I%-Zipyridine_ )
N-ggthylawrgelidine, N-methylpiperidine, N,N-dimethylaniline,

- (4- hydroxyet hyl oxy-phenyl syl fanyl ) - 6- (4K 1.2, 4]tria
1 B S SRR e drEReY ) oot ST PRI e or
1,83LRe%30E880[4.3.0]nona-5-ene (DBN); aromatic amines such
3-(4- N, N-di net hyl am no- et hyl oxy- phenyl sul f anyl ) - 6- (4H
as[ lp@ridine, 4-dimethylaminopyridine, picoline, lutidine,
4]trLazoIe-3-y|-suLfanyI)-N—(thiazoIe-2-y|)-2-gyridine
qu&&PBé?ﬁwid%F isogquinoline; alkali metals " suc as metal

potassium, metal sodium, or metal 1lithium; alkali metal
hydrides such as sodium hydride or potassium hydride; alkyl
metal compounds such as butyllithium; alkali metal alkoxides
such as potassium tert—bufylate, sodium ethylate, or sodium
methylate; alkali metal hydroxides such as potassium hydroxide
or sodium hydroxide; and alkali metal carbonates such as
potassium carbonate, sodium carbonate, or cesium carbonate.

Among them, particularly preferred are tertiary aliphatic

- amines, alkali metal hydrides, alkali metal carbonates or

alkali metal alkoxides, and specifically triethylamine,
N,N-diisopropylethylamine, sodium hydride or potassium
carbonate, or alkali metal alkoxides such as potassium

tert-butylate, sodium ethylate, or sodium methylate.
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
[)-N- (thiazol e-2-yl)-2-pyridine carboxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
-sulf anyl)-N-(thiazole-2-yl)-2-pyridine carboxan de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sul

fanyl)-N-(4-met hoxynet hyl -t hi azol e-2-yl)-2-pyridi ne

car boxam de,

3- (4Thet s mesedyln Shamys an hamie usemtﬂqllz,r 4Aptarn a@eunt

gcg)r éoi? 1§U|e£{1a1:r2¥alé§rpi a];%:gelferatﬂ.j; :I.2 1?3/% equlvalent for 1
eq?ul(xﬁalfé%tﬂslf EMEI%%.%RW(?E: fggglﬁg}lz%l(?ggé&dg f}v]ttgu'ea%ype

ole-3 79 -yl -sul pyri
oft atHeoxmiipd®nd and solvent used.

e 3-(h§groxyethyloxy phenyl sul fanyl )-6-(4H[1, 2,4]triazo :
|l e-3 hyufesm Perpayt deykan ézméazlyp)lmibyrmﬁuh@on solvent

C
udi BSERLER L1 et ng) B9YSTRR ASAAY QR Fhe E9aptions,such
a 4sbéitent includes, for example, inert organic solvents.
azol e-3-yl-sul fanyl )-N- (thi azol e-2-yl)-2-pyri di ne
S;mﬁdmmlge it includes, for example, methylene chloride,
3- (4- hydroxyet hyl - ghenylsulfanyl) 6-(4H[1,2,4]triazo
OFOf oM, sy| f any}) rﬂ%@#ﬂQERﬁﬁhQP%d) 2- pykicdichdoroethane,

N g"a(dg%%ﬂﬂ%"& Ad38e- 3- yI - sul f anyl ) Ne N AAMPERY 1aPEE AR e

N-‘ﬂie&:‘h%l rrolidone, ethanol, isopropanol,
-yl - F?ényl) N—(4 nethyl-thlazole 2-yl)-2-pyridine
tegdr b@xamod_e tert-amyl alcohol, ethyl acetate, methyl acetate,

3- (4-.di met hyl am noet hyl oxy- henylsulfanyl) 6- 94H—[1 2,

ac Inll‘ch.le benzene’ Xylene, toluene, 4-dioxane,
tefaAhGatot b agyﬂngt%,@éu?aéét AR Freo¥! i PY hhong
ine” carbo

thlén(,g et [y, - edhRe £3nhmibbanyl ) - 6, (i thydbceicandde,
N -W%Mflﬁwnrplmdp[nr—,. 2244 ton il o) ésBpylopapogyrantl fert-amyl
alcohol, are preferred, and N,N-dimethylformamide,
acetonitrile and isopropanol are more preferred.

The reaction time is usually 0.2 to 100 hours, preferably
1 to 40 hours.

The reaction temperature is usually from -20°C to the
‘boiling temperature of the solvent used, preferably from 0°C
to the boiling temperature of the solvent.

In this step, the reaction may be carried out according
to the method as described previously (Organic Letters, 2002,
vol. 4, no.20, pp. 3517-3520), by a method according thereto
or by a combination of these and ordinary methods. If required,
it is possible to add a catalyst and an additive to the reaction

medium.

As for the catalyst used in this step, any type of catalyst
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car boxam de,

3- (4-di net hyl am noet hyl oxy- phenyl sul f anyl ) - 6- (5- et hyl
-4H |

1,2,4]triazole-3-ylsulfanyl)-N([1, 2, 4] thi adi azol e-5-y
' )-2- pyridine carboxam de,

3- (4-di net hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[ 1, 2,
41 tri

Al AU LA (B R et 20810 R Y &l

yiimdimeé car

co%ﬂze‘}:df cR1bydaexyeshudr RRemilal! Eapybl] 16aids Mldpfertbihae,

coppreirazaiedaley| sndf ahyl iKe( 3withhybppar2i4ditbi Bdiagomhore
e-5-y 1)-2-pyridine carboxam de,
Prefegreg-hy| - pyri di ne- 3-yl sul fanyl )-6- (4H[1, 2, 4] tri azo
L. | e- 3_ . : . . . . . . . ‘ ] T
yl suf PARA FRRACERIRESPE 12 TS RTER:- BT LyBeAf agdffive
aciceliehra t8 neAf ROXHHAS, b d, includi £
ST G et howy pyr 1 di ne 8 JPTNS Snely RO HETIS o S0 erame-
ethylgne8g@lycol, dimethoxyethane, and the like, with ethylene
yl sul fanyl ) - N ( 3- net hyl -El, 2, 4] -t hi adi azol e-5-yl ) - 2- py
9lyrgilin Ped ngappsRaRrgéerred.

3- ( 65 0XY:= i di ne- 3-y| sul yI--(%E\I—p[ 2.4]triazo

7L SRR R LD R B B tadbi A 8Euna
pueil’fﬁ@&anbf‘e,means of a conventional way, £for example,

3- (6- et hoxy- pyri di ne-3-y|sulfanyl)-6-(4|1[1, 2,4]tri az
copkengration, vacuum condensation, reprecipitation, extract

-Vl sulfanyl)-N-(1-nethyl -1H pyrazol e-3-yl)-2-pyridi ne
W1E_ rﬁ&gﬁfj%@)'orcr stalli%ationey chromatogs:/ra)phy,pyand SO on.

Al?g?é?@bggﬁll ”%'illaylc'o?r&)%%ds U{ § )ané/JJ: ) { 9 ) ( #lglil[ J()’e2 ’u@et i:l'?f% othe
supbeghbanykted ¢ithetbyputtepysaozehe- 3-yl ) - 2-pyridi ne

car boxam de. Mre preferred exanpl es include:
3- (4The useorphedg| ddi-flanydd - Bhe 4prpsent4limvieatdlon- 3napt be

15GRIFPaNAPE. RAHAAL (Y| e PRS2 BF o 22 SAITORTpAd; ey, for

example, concentration, vacuum condensation, reprecipitation,

extract with solvents , crystallization, chromatography, and so

0
@ DH N”
% D\LNfLH c” rina B
. 7> XIR!

step 3-1

on.

(I-2)

R?X'H (X=O,N,S)

0O
1
(8 R XNy N— E@
(®) | H
. = X-| R2

step 3-2

Y

(-3)

(wherein the respective symbols have the same meanings as
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|

S

car boxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y

| -sul fanyl)-N(thiazole-2-yl)2-pyridine carboxam de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sul

fanyl) - N-(4-nmet hoxynet hyl -t hi azol e-2-yl)-2-pyridi ne

car boxam de,

3- (4-nmet hyl -pyridi ne-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
deflimegl abgvedyl f anyl ) - N- (t hi azol e- 2-yl ) -2-pyri di ne

car boxam de, '

'3- (4-di net hyl car bonoyl - phenyl sul fanyl )-6-(4H[1, 2, 4] tr
(gfg§ﬂ3_1973-yl-squanyI)-N—(thiazole-2-y|)-2-pyridine

carboxam de,

3- (4Thy dhaxsy ettleyl, oxfrephempaitld as/) )pfoduided 112, dtépi 2 is

zol e- 3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine -
aldaiesk e geact with a phenol or thiol derivative having the
rlﬁﬂfl(%* 'Bl’f'\l't‘?{e”%to%lu_a@ reciﬁt:hyl oxy- phenyl sul fanyl ) -6- (4H

4+ri azol e- 3-yl -sul fanyl)-N-(thi azol e-2-yl)-2-pyridine
car boxsygi de, '
"MI{ A- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

)J-N- (thiazole-2-yl)-2-pyridine carboxam de,
% X4-f|uoro-phenylsulanyl)-6-(4FL[1,2,4]triazole-3-yl-
sulf .81 _anyl)-N(thiazol e-2-vyl).-2-pyr.idine .
@esiBnBE ey S TG §ome (apepings =
deflinfdd@z@lo®e3- yI - sul , o

fanyl)-N-(4-met hoxynet hyl -t hi azol e-2-yl)-2-pyridi ne
incaheoparEdace of a base to give the compounds (I-2) of the
] 3-$gqnethoxynethyl-phenylsuIfanyl)-6-(4k¥[1,2,4]triazo
1OVENEION-_ sul fanyl ) - (t hi azol e-2-yl)-2-pyri di ne

carb , . . .
3- (- heetyT ol df BSR4 PEYPS - ETATE £, B (Reageme
wagl €5 3n stdp 3Ylihahd Lobld(thoaan gtk )sadrePyéait Dén solvent,

car boxam de,
reaction time and reaction temperature and the same equivalent

of the starting compounds.

Thus resulting compound (I-1) may be isolated and
purified by means of a conventional way, for example,
concentration, vacuum condensation, extract with solvents,
crystallization, reprecipitation, chromatography, and so on.
Alternatively, the compound (I-1) may be used in the subsequent

step without purification.

(Step 3-2)

In this step, the compound (6) produced in Step 2 is
allowed to react with a compound (4) represented by R'X'H
(wherein the respective symbols have the same meanings as
defined above) to give the compound (I-3).

In this step, the reaction may be carried out in the same
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3-(hydroxyethy|oxy-phenylsulfanyl) 6- (4FL[1 2,4]triazo

| e-3- yl-sulfanyl)-N(thiazol e-2-yl)- yrldlne

car boxam de,

3- (4-di met hyl am noet hyl oxy- phenylsulfanyl) 6-(4H[ 1, 2,

41 tri

azol e-3-yl -sul fanyl )-N-(thi azol e-2-yl)-2-pyridi ne

car boxam de,

3- (4- hydr oxyet hyl - phenyl sul fanyl )-6-(4H-[1, 2,4]tri azo
way-&8s yn Stegul f anyihe dbidbt honusidgythe Bapygriediaision solvent,

car boxam de,

r%%@ﬁﬁﬁw 25 FeRAbion empaaie apd e pame q@piyabent
o sfied stprting compopndR AREBASS 5 \1) 2. pyri di ne

carboxagi d&ssulting compound (I-3) may be isolated and

3- (4-di nmet hyl ami noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,
pudjitfied by means of a conventional way, for example

azol e- 3-yl sul fanyl) - (é 1, 2, 4] t hi adi azol e- 5- -2-pyr
co&cggtr@ép_egxam%lm condensation, crystalliza 10n extract

WJ.]%h( %oﬁe@ﬁls ,px:repq:'e%%.p%.@élt%_%lnf a%r)on'pa{od{ﬂ'a\[pk)z’ A%lr“. ' &5 %n.
Al‘tle%bibfti%étl.){ NHd &orpblihbl efll BY alag- Be Yiged?i RWHeEBBsequent

car boxam de,
St@P( chﬂhn‘eﬂ:hpuam‘fnoethyhoxy phenyl sul f anyl ) - 6- ( 5- et hyl

) %??ﬁ%glﬂ‘@d? §Tsh) e R FAt Lon e abfaRs Bradyced
accbfélggﬁg?h;ﬁgmﬁﬁgggﬁﬁﬁgxg p gﬁ?/l sul fanyl)-6-(4H[1, 2,

-yl sul fanyl ) - N- ( gy et R/ X HIX2 I adi azol e- 2-y
yridi ne ceLbomam' de, 82 (12

er@WsuI_f_anyl_)_]-»6 (5-met hyl - 4H [
step 4 step 5
zGJle 3- ylsu'f‘fan ;)Clkp(s rrethyl [ 1,2, 4] -t hi adi azol

‘

R’ X1 R steps X1 R1 step 7
R? R?

(13) (15}

| e-3-

R2 step 8 R2
(16) {l-4)

(wherein W represents a carboxyl-protecting group; and the

other symbols have the same meanings ags defined above)
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yl sul fanyl)-N(3-nethyl-[1, 2, 4] -t hi adi azol e-5-yl ) - 2- py
ridin e carboxam de,
3- (6-et hoxy-pyridine-3-ylsul fanyl)-6-(4H[1,2,4]triazo
| e- 3-
yl sul fanyl)-N-(3-nethyl-[1, 2, 4] -t hi adi azol e-5-yl ) - 2- py
ridin e carboxam de,
3- (6-ethoxy-pyridine-3-ylsulanyl)-6-(4H[1, 2,4]triazo
e-3- ylsulfanyl)-N(pyradine-2-yl)-2-pyridine

( scapbayam de,
3- (6-net hoxy- pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz
ol e- 3n this 'step, a protecting group is introduced into the

ca; lfa%grls};ﬁ%clégéa hl- 8%1- PRL M B RL33R a8 nd W et 14 Cacia

__ _ael%g@%jc%kh@iyﬁ% ivohenw sgamd J18)(4Hrhd, dofpbthazeir)y

mayl sel lpfradylckdNer la- weth iyt 1 Knpywnazetteod-opl & mMd4nod dcperding
car boxam de. The pyridi ne-2-carboxam de derivatives
theretRe pFeeemils nevearkbdautan binabdan igs the protecting

har paceut.i cal ly. acceptabl e .sal.ts, _ incl udi the_agi
TR0 765 LA rersn AP E RS 0 o, o bbb d1"BeCtuf as
it! BBrkeMRoUAdSrSfed ity OIHSRIY FJIV @Rl @BrbRX%yat iASthe steps
stereoi soners or tautoners such as optical isoners,
5 gind%t enéarmy Feadilycoeretemorald. in Sty § - deperhlisngrohecting
the |l ocation of the substituents., Such isoners_al
grgup HRelndesy fofeFdewle. nStrlgREnPHaRANG Ghaipylower

<13 Bk 8foe TSt WERR) gL 0SRE cOSPIRESG) e cort-buts:
grioliys Nh Dfgeldte & OTHWMBINGS k§fl Hheups esedh ddvenlbidos thgleand

a gl ucokinase activation activity, and therefore they
2.8re-tsétbloagethirds dpatan 3lhgRnt JraNdSosUPh eFeht i¥legroup.
2-% %B%%y ogrghgbg%gsz—ggthyluz—propenyl group; and aralkyl
groups such as benzyl group and PMB group.

Introduction and removal of the protecting group W in the
carboxyl group may be achieved according to the method as
described previously (Protective Groups in Organic Synthesis,
T.W. Green, 2nd edition, John Wiley & Sons, 1991), by a method
according thereto or by a combination of these and ordinary
methods.

Thus resulting compound (11) may be isolated and purified
by means of a conventional way., for example, concentration,
vacuum condensation, extract with solvents, reprecipitation,
crystallization, chromatography, and so on. Alternatively,

the compound (11) may be used in the subsequent step without

purification.

(Step 5)
In this step, the compound (11) produced in the Step 4

95



mellitus as well as for diabetic conplication. The
di abetic conplication neans di seases caused by
devel opnent of diabetes nellitus and includes, for
exanpl e, diabetic nephropathy, diabetic retinopathy,
di abetic neurosis, diabetic arteriosclerosis, and so
on. The conpounds of the present invention are
applicable to both of insulin dependent diabetes
mellitus (1DDM and non-insulin dependent diabetes
1@ lliowegst @leem¢t Whﬁhumsmmmwumébéddénreurabenegd by R'X'H
[1itus (1 DDV consi dered to be devel oped b

(9 Ll F?\%EI?‘FWY%S?W%\%% haye ttéleob%%”?ef ymegnings  as
adtididd Ubd2)? 4eRALLC cREeAbARBRhL Q54T  decrease of

I nsuli n secretion and 1 AsuU resi ce in the

skel ghathibslep MehBl deddt Bnas: bdNeatdl bt in the same
dependent - di abetes nellitus has been proposed to =

was a3§3|ily $tep 2ypen | thedcongpeicn depradihg snmeheeactlon

redi sposi tion. The conpounds of the present invention
t r@dﬁ'ﬁedeﬂ-"&&cﬂiéonb&l% R4 i RRAGEOR L ER | \ARE the same

oISl SRendents (A A0RLER oLk SgRULAZLSO Lo tyPe

tes for which use I abetic drugs

have Thal beai &l @ cbRpdesaqasy) mukfveieatbyetinend bheodied
sugar level. In the type Il diabetes nellitus, the

bybim@arss l@@farﬂ mentﬁ@alaé weynafladlexampile. acrageatration,

h| h Iev for eriod of tine.in co r.son_. .
eBp aFidne P HEREb G s LU RY Son L gat ton,
r ?&ﬂd?ﬂ@y' f@ﬁ%t%%%%ﬂk forngpgg,kxpe hhternatlvely,
i abe The f oW ngs W ustrate t he process
thhocompodudjmg3)tmeycwepmaﬁﬂkinﬁtﬁdusqnngﬂanu rtept wanhout

purification.

(Step 6)
In this step, the compound (13} produced in Step 5 is
allowed to react with a phenol or thiol derivative represented

by the formula (II):

(4o

(n
(wherein the respective symbols have the same meanings as
defined above) to give the compound (15).

The compounds (15) are prepared by reacting a phenol
derivative or a thicl derivative. In this reaction, the phenol
derivative has the same meanings as defined above.

In this step, the reaction may be carried out in the same
way as in Step 2, in the condition using the same reaction time,
reaction temperature and reaction solvent and the same

equivalent of the starting compounds and the same amount of the
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The conpounds (1) of the present invention can be
produced easily according to a well-known reaction
nmet hod or a per se known nmethod. The conpounds (I) of
the invention can be 84 produced in a conventiona
method carried out in a liquid phase, or in a
recently devel oped striking solid phase nethod, such
as conbi natorial synthetic nethod or parall el
synthetic process. Preferably, they can be produced,
b?%ﬁ-exanple, according to the follow ng processes.

N
0 Cri . H2 1 ri — .
o ( 20 TRy SprBgepit T o meve fedrdsPa i Buphesea
bFanednd dB)a @INventd oRall walvla fBr Elkabipie, BoNc¥hdrakion,
Xl- RBCO R RR2 (5 (6) O~1*1 ~ringBngADNN H
vagul@d oéhdéhsation, reprecipitation, extract with solvents,
.crystéllizatibn,.chromatogfaphy, and Sb On. Alternativély,

the compound (15) may be used in the subsequent step without

purification.

(Step 7)

In this step, the carboxyl-protecting group W of the
compound (15) produced in Step 6 is removed to give the compound
(l6}).

Removal of the protecting group W in the carboxyl group
in this step may be achieved according to the method as described
previously (Protective Groups in Organic Synthesis, T.W. Green,
2nd edition, John Wiley & Sons, 1991), by a method according
thereto or by a combination of these and ordinary methods.

Thus resulting compound (16) may be isclated and purified
by means of a conventional way, for example, concentration,
vacuum condensation, extract with solvents, crystallization,
reprecipitation, chromatography. and so on. Alternatively,
the compound (16) may be used in the subsequent step without

purification.

(Step 8)

In this step, the carboxylic acid derivative (16}
produced in the step 7 is allowed to react with the compound
{(2) fo give the compound (I-4) of the invention.

The reaction employed in this step is the so-called

amide-~forming reaction, which may be carried out in the same
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R2 (1-1) (wherein the respective synbols have the

sane neani ngs as defined above) (Step 1) In this

step, the dichloropyridinecarboxylic acid 85

derivative or its reactive derivative is allowed to

react wwth the am no conmpound (2) to give the

conpound (3). The reaction nay be carried by

perform ng am de-form ng reaction by a nmethod as

[ V{0 o) ' [ I

e R
temlperauirez @nd €oactidd. tin®83a @f@rﬁﬂ@%@ﬁ&v@lﬁﬁ@' 6f the

Synt hesis, 6, Perganmon Press, 1991), by a nethod
s tagddng ﬁgfﬂpﬂ@n@%‘ @nd chpysame @utsiune: PE nthefcondessiagdagent

a %:1 I nary nmethods, That is, the reaction is achieved
4 atuHié.lgtlaggeﬁ\ggan a condensi ng agent wel | -known to a

pers@'ﬂu%“fésqﬁhﬂlgmg} hSof'ﬂ buflf ! g[nh%r %gmalg(?ggg%ia%ﬁéerand”'

activation net m xe acrd

puctilfdeiddeby Meidiitk  ©f car boshven Beon®t hathy Whiceh Carab$ie,
utilized by a. person skilled in the art. Such an

copreadredianng vagenm iaesidedsaitionor esdargsite, with onglvents,
crmsﬁ_aghg.%éﬁgﬁgl(%%é?%%{éfﬁ%on chromatography, and so on.
Al%e&ﬁh'ﬂ)ﬂv 201D RYH '

N, N - car gogyl diitm dggg e 3?‘?}0?8& oy the subsequent
stepl wirtlieutdpphmyd:@hmphor yI a2| de,

N, N -di succi ni mi dyl carbonate, N, N -disuccinim dyl
oxal Beg compounds (I-5) of the present invention may also be

N g RO s R A

chI orof @ nat e

Cl N\ N (| ring B . 0
| H Cl_ N @
RN gyt T B
SW P
R? R SH
R2

step 9
(19) (20)
142
R'X ol ‘@
(21)
- R3
step 10 (22)

0]
DH N
@ D N N—"II fina
H

- R3

SR
R2
step 11 (1-5)

(wherein W1 represents a thiol-protecting group; x? represents
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benzotriazo- 1-yl -oxy-tris(di met hyl am no) phosphoni um
hexaf | uor ophospate. Anbng these agents, for exanple,
t hi onyl chl ori de,
1- et hyl - 3- (3-di nmet hyl am nopr opyl ) car bodi i m de
hydrochl ori de, N, N-di cycl ohexyl carbodii m de, or
benzotri azo- 1-yl -oxy-tris(di net hyl am no) phosphoni um
hexaf | uor ophospate are preferred. In the am de-form ng
reaction, a base and a condensation auxiliary agent
a d@AvBagugsauPt et Hde eithprt sEmbed 8 davs fbeyg sagenmeanings

T ase used i.ncludes, for exanple, tertiary
a%J&%ﬁiﬂ%ﬁ:A%gﬁfﬂes such as trimethyl anine,
tri-ethylam ne, 86 N, N-diisopropylethylanm ne,

N- net hyl nor phol i ne, N-met hyl pyrroli dine,
(Neretyyl pi peridine, N, N-di nethyl-aniline,

1, 8-di azabi cycl o[ 5. 4. 0] undeca-7-ene  (DBU), or R

1, 5- dnobhty dtep4. Bhe|Huimul rafee (OB Jrans @f digt Fempound
i nes such as, pyridin 4- di met hyl aginopyri di ne,
(T ¥ FEmoegt BT 9AveqiPRoFPRESUBE {¢BJal nol i ne. ' Atong
t herrkeh%tauaaythélﬂmciﬁm%ﬁf; 1t hb i1 Yroup in this
triethylamne or "N Ndiisopropylethylamne, are

sterefney ese dbkicoandensabrdnngustiol itArey meEdd useddescribed
i ncl udes, for exanple, N hydroxybenzotriazole

pqﬁﬁﬁqﬂﬁgy(E;qﬁngyw%gggpggmqﬁgganicSynthesis,T.W.Green,
hydr oxy- 5-n rbﬁr ene: 2, 3-di %? - dmd r .
2ol LAY SR8 P e s B i FasBpg accoraing
ARG biely BotoRkaRRkeonNolRY Ehexkbanaobragzatk-gandthbas .
like are preferred. The conpound (2) nay be used
usuaRbyfon tire dhbahtpobtéctiveogd@umpdili,vahgntype of groups
preferabky 0,5 to 3 equivalent for 1 ] )
may be employed as far as it can readily be removed in this step
to give the SH group. Such a thiol-protective group W1l includes,
for example, acyl groups such as acetyl group or benzoyl group,
or substituted aralkyl groups such as trityl group or
4-methoxybenzyl group.

Thus resulting compound (20) may be isolated and purified
by means of a conventional way, for example, concentration,
vacuum condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on. Alternatively,

the compound {(20) may be used in the subsequent step without

purification.

(Step 10)

In this step, the compound (20) produced in Step 9 is
allowed to react with the compound (21) in the presence of a
base to give the compound (22).

As for the compound (21) used in this step, any type of

compounds may be employed as far as X* acts as a leaving group
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equi val ent of the carboxylic acid conpound (1) or its
reactive derivative, though it depends on the type of

t he conpound and solvent and the other reaction
conditions. The am de-form ng agent nay be used in an
amount of 1 to 10 equivalent, preferably 1 to 3

equi valent for 1 equivalent of the carboxylic acid
compound (1) or its reactive derivative, though it
depends on the type of the conpound and sol vent and

in; fEept Rér tPedtye obhe PR oRE . ( A%k c@ﬁﬂéhsaf?@nexamPle a

uxi |i a be. us anpunt . of
negieb! oy S95H e FYu et 48 B o %ﬂ}w%enf‘t?fsr tpdulneatom,
oreﬂéaiﬁéQQ&mPfo&h§u§§698¥¥|6fjﬁﬁa HEHIRWING G4k186elt Swith
reactive derivative, though it depends on the type of

f lubeioenpoundchboriselatent, odliddatonherr teafluonomethane-

- -condi-tions, The base may be usually used in an amunt - -

sudfonatg helnsm%ﬁﬁm%mandprfémramw atopp ghlorine atom,
it de s.on. the type of the

|
Oregﬁgégﬁgngﬁﬂ E 8gnT05ﬁd Fﬁ SBtRSt reaction

condirhi @iy sIBB. eths FARARAIIH Ay HBe |da'§FIt1%td| 88tith the same
reaction solvent wused in this step as far as it gives

wagoasdwes sep ef,f Enttm cbhdltieacnsxmg thecdame seavdriton time,
i ncl udes, for exanp inert solvents, specifically,
amﬁEPﬁyPgnéhEhPBPFHéngcﬁP@P%ﬁ%ﬁﬁ]an@ thai BAFSr oet hane,

N, o SHIE R L 80 SN2 ACRED Y 1o 0PLOLE AFPEEEEsca

uene,

bylméadko¥ang, bsﬁ{raﬁyﬂbﬁéwaa , dEBBt BRAMB1EANEon8ENBration,
mxture of them In view of the maintenance of a

vaguimapbrdemspeien ureryftathieattian | extoastthylighesolvents,

chlori de, chloroform .
reprecipitation, chromatography, and so on. Alternatively,

the compound (22) may be used in the subsequent step without

purification.

(Step 11)

In this step, the compound (22) produced in Step 10 is
allowed to react with the compound (8) in the presence of a base
to give the compound (I-5).

In this step, the reaction may be carried out in the same
way as in Step 2, in the condition using the same reaction time,
reaction temperature and reaction solvent and the same amount
of the starting compounds and base.

Thus resulting compound (I-5) may be isolated and
purified by means of a conventional way, for example,
concentration, vacuum condensation, crystallization, extract
with solvents, reprecipitation, chromatography, and so on.

Among the compounds of the invention, when -X*-R! in the

formula (I) is -CH,-O-R' or -CH,-S-R', the compounds (I-6) of
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1, 2-di chl or oet hane, acetonitrile or
N, N-di nethyl formam de is preferred. The reaction
tenperature of this step may usually be a tenperature
of -78C to the ref lux tenperature of the solvent,
preferably O to 30C. The reaction tinme of this step
may usually a period of 0.5 to 96 hours, preferably 3
to 24 hours. The base, am de-form ng agent, and
condensation auxiliary agent used in this step may be
theseresgbhényenthon mayo mw@@m@@@ﬁcqpﬁﬁim®¢e1§Hé@pié9wing
Wien the conpound (3) produced in this step has a
pﬁﬂ%ﬁﬁECting group on the substituent of the ring B, the
protecting group may be renoved_ if necessary. Renoval
of the protectig&\group may bé>qghieved accordiﬂg go
a Rt hogyas AEEEA bed previougéyl(FWéﬁective G'o B
i-mO~gani ¢ - Syhthesks, - T. W G eef,x2Ad edi ti on,..dohn s
ngy & Sons, 199%#, by a netho cording thereto or
R°py % comnbi nat iSiP 6f t met hods St9gd 3
Thug2 r egukgi ng conpound (3) may gd ed and
pur%@Led by neans of a conventio way, for exanpl e,
e

con tration, vacuum condensation, crystalljiz iBﬂ’
extract with RIS =0/%Ny eci pigati gn, cn ‘A
chyomagography, and %9 on. Alternat'|e , the”)
conmpgundy’( 3) in.the sybsle nt ste&

Wi ut Lpurification. (Step 2) IR thifs step, the
céhpou d (B) prodeiepd4in the Step 1 is* X"R' gep1s
RZ  ClI

0 HN

RN RN —
R2 xR step 16 rR2 xR step 17
(29) (30)

0
" N@

| H

RN
Rz X11H1

(I-6)

(wherein the respective symbols have the same meanings as

defined above)

(Step 12)

In this step, the cyanopyridine derivative (25) is
allowed to react with mCPBA to give the compound (26). The
oxidation reaction of this step may be achieved according to
the method as described previously (Tetrahedron, vol. 42, no.5,

pp. 1475-1485), by a method according thereto or by a
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AN

allonwed to react with a conmpound (4) represented by

R1X "H (X1 represents an oxygen atom nitrogen atom

or sulfur atom Rl has the sanme neani ngs as defined

above) or a compound of the formula (I1): (5 -DH

(11) to give the compound (5), (6) or (I-1). The

conpound (4) used in this reaction is a pheno

derivative, thiol derivative or am ne derivative. The

phenol derivative includes those in which a hydroxyl
cogbdpptienef a*dw apd andanﬁrygﬁ%UpO%% mﬂqPBd’smtaﬁroéé used

ydr ro p_is ach
usHBREHOLR i hebro i Pﬁe ﬁF? o5, Eanantdpivatent
fogoﬁpggﬂgvéfénfs Esﬁﬁe (5) can be
r odu By reacting wt e conpound represented by

( wheTké rddift 1 0rempgche \te;rﬁwdmds usaad lyh€osaaperiod of 10
nmeani ngs as defined above) (5), - the-conmpound of the

mingkadl &o (24 -NQuyss, @J{ﬁf@mbldferﬁwmhmaée@r tof f2ohours, at a

derivative in_whic wherein Dis an o f’
te@PeréﬁPFGrOfat‘SH)C o hee &a%é&qgot?ﬂaeefﬁﬁarﬁ "$ HheceStvent,
4
pr%%ggmagﬂmam nlgn%ltoag e??ednl{eh'du[%&%%% I \r@% Ih| s ;L?)ZLB;&&

whenas o etieorsdctibn salwasd, ahlyetgpapofimblyeb)tsomay be
(1-1) can be produced. The conpound (l-1) is included
usefl @fe f@&nPSURPs a(q\')er@re efifeqathvigntgbren | kot ke Leaption.

o iBARRSor 55 (aetp il AR oREr oPHBHyLetie! "offoride,
1,2~dichloroethane, and the like.

Thus resulting compound (26) may be isolated and purified
by means of a conventional way, for example, concentration,
vacuum condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on. Alternatively,
the compound (26) may be used in the subsequent step without

purification.

{Step 13)

In this step, the compound (26) produced in Step (12) is
allowed to react with POCl: to give the compound (27).

POCl; used in this reaction may be used usually in an
amount of 0.5 to 100 equivalent, preferably 1 to 20 equivalent
for 1 equivalent of the compound (26).

The reaction may be conducted usually at a temperature
of -20°C to the boiling temperature of the solvent, preferably
20°C to the boiling temperature of the solvent. The reaction
time is usually a period of 0.5 to 50 hours, preferably 1 to
24 hours.

As for the reaction solvent, any type of solvents may be

162



1to 3 equivalent, for 1 equivalent of the conpound

(3). The conmpound (I-1) is included in the conpounds

(1) of the invention. The base used in this step

i ncludes, for exanple, tertiary aliphatic am nes such

as trinmethylamne, triethyl am ne,

N, N- di i sopropyl et hyl am ne, N nethyl norphol i ne,

N- net hyl pyrrolidi ne, N nethyl piperidine,

N, N- di net hyl ani | i ne, )
usedgagi £Aabiasy o [BVergeu fddEet -ehed I oBY) to ofhe reaction,
._1,5-azobicyclo[4,3.0]nona-5-ene (DBN); aromatic 1 nes
g BAiRge BERERFARLY, G0or AR Mopy TR RROLES cofihaETde.
chiBio@bhf, quinoling; RiotseaHLAAl i ne; al kal hogBbRl $rile,

such as netal potassium netal sodium or neta

N, Ni-tdimemrhyalfkahami@e alandtlel l€Resuchhes reshiliinigydonpeund

- or- pot-assi-um hydride; -al kyl - netal - conpounds such as-- -
(28Ut prYi Pai i99latedandnpuglifdladhbvd@eang @ gsconventional
otﬁssiun1t rt-butﬁ%agea sodi um et hyl ate, ar sodiumtract

Waget hOT SRR aPPEHER B Y AP ox] HEL 1R GOR LS55 88si B
wilthdr oxi gléy Ot $0di u deexideatanmh al kal brgBtatiization,

carbonat es such as potassi um carbonate, sodi um
checambapgtaphe!, ardisunaar badateana tAvely ,t hdwe compound (27)

particularly preferred are tertiary aliphatic__ am nes,
may| Rgl nspdt &R kKhar FaksequeRhl FtABt WL tRaprboRATEEiprtion.

al kali nmetal al koxi des, and specifically

triethylamne, N, N-diisopropylethylamne, sodium
(shydrhnde or potassium carbonate, or alkali netal

al koxi des such as potassium tert-butylate, sodium

et hyIat thisrstepli wherstompcatsl (0 JTheradasedudadsSitpp 13 is

this _step may be used usually in, an._anount 3f,0.2 to_ .
al}gueduEQ ekt irdr ehgprgmRolipds(Ld) REpdiced gt Sfep 5 in

the presence of a base to give the compound (28). In this step,
the reaction may be carried out in the same way as in Step 5,
in the condition using the same reaction temperature, reaction
time, and reaction temperature and the same amount of the
starting compound (12) and the base.

Thus resulting compound (28) may be isolated and purified
by means of a conventional way, for example, concentration,
vacuum condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on. Alternatively,
the compound (28) may be used in the subsequent step without

purification.

(Step 15)

In this step, the compound (28) produced in Step 14 is
allowed to react with the compound (14) to give the compound
(29).

The reaction of this step may be carried out in the same
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equi val ent of the conmpound (3), though it depends on
the type of the conpound and solvent used. There is
no particular limtation in the reaction solvent used
as far as it gives no adverse effect on the reaction;
such a solvent includes, for exanple, inert organic
sol vents. Specifically, it includes, for exanple,

net hyl ene chloride, chloroform 1, 2-dichloroethane,
trichl oroet hane, . N, N-di net hyl f or mani de,

way I@SdleretﬁﬁﬂPa@et M d'ehe R Y hyiT HIY dEie, sare@t pRaCtion

pa tert-b n te
el ore, PRERRRT e T FoBRBeap FE1UR g phponame
anhﬁﬁﬁﬁ%%,th%'@ﬁ&rtiﬁbUEBEPOQné Qhaxaage
t et rahydr of uran, di net hoxyethane, or a m xture of

t henThAsorgsu lttfieny coinpedndgtadd)) mhayrmmidelated and purified
N, N-di net hyl acet-ani-de, - - N-nmet hyl-pyrrol i-done, e

‘DY,HSPO OF PeCORYBREbPRABI WARRdEPET EXANPLE - aPEBRBRLTAEEON,

vl EheLoadenanel M VL IEA D5 T Gl £2CBLOLLE | Bt son,

I Sopr opano afe e e rea I-on

repredspaltlti8n? EArdAQtBeg¥EshyRr ehar @bl ¥n.1l A@tdPnatively,
hours. The reaction tenperature is usually from-20C

thieo cohpoubdi [ 29) nanisr atsed iof thee ssblsegoendisediep without
preferably fromOC to the boiling tenperature of the
putdifdeRtiopn this step, the reaction may be carried out
according to the nethod as described previously
(Organic Letters, 2002, wvol. 4, no.20, pp.
(s32H718920), by a nethod according thereto or by a
conmbi nati on of these and ordinary nethods. If

requifpethis|stem, ﬁd@iqﬂr@qwchddi%) eaodupsd dndSgep 15 is
hy%%%&§£%%.£5’éf¥% %ﬁaqéér ox%Tic acid compound (30). In this
step, the hydrolysis is achieved with an alkali. As for an
alkali, any type of alkalis may be used as far as the cyano of
the compound (29) is converted into a carboxyl group; such an
alkali includes preferably an agueous solution of sodium
hydroxide, potassium hydroxide, barium hydroxide, lithium
hydroxide, and the like, with an aqueous solution of sodium
hydroxide or potassium hydroxide being more preferred.

The alkalil may be used usually in an amount of 1 to 100
equivalent, preferably 1 to 30 equivalent for 1 equivalent of
the compound (29), though it depends on the type of the compounds
and solvent used and other reaction conditions. -

The reaction may be conducted usually at temperature of
0°C to the boiling temperature of the solvent, preferably 50°C
to 100°C.

The reatcion time is a period of 0.5 to 50 hours,

preferably 1 to 24 hours.

The solvent used in this step includes, preferably,
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As for the catalyst used in this step, any type of
catal yst 91 accelerating the reaction may be used,
i ncludi ng, for exanple, copper chloride, copper
brom de, copper iodide, copper oxide, copper acetate,
and the like, with copper iodide being nore
preferred. As for the additive used in this step, any
type of additive accelerating the reaction my be
used, including, for exanple, ethylene glyco
medihdoH o x yeest S, aﬁﬁOPﬁ@PﬁFRé;\ﬂ#ﬁ¥%&qwl@h@etEP§¥6Fh3nef

ej,ng _nore eferre Thus resulting conpound (5 I
25 ey ShEcPlo) SPAGTARAL RGN | FLER ByPABARS Srogropdhol or
dioHANeNbe?ns! m¥eY. pteEep¥agpl e, concentration, vacuum
condensatiOn, reprecipitation, extract wth solvents,
cr ystThalbirashilai ngchompatndg r{@ymannet $sodbated and purified
- Al ternatively, the conpound (5) or (6) may be used in - -
b1 feansypfequERNVeREHORALhBAEY - phPFf PEANPAA, FABCentration,

compound | - of the present invention na € qs .
vaporeidantapiefs iR It SPITRbeR cHEY et Ligg tion-
refpeci@igpRhién, C EHESREEékaBh%(Y agHHMs60BAENS Al k8Pnatively,

reprecipitation, extract wth solvents, ;
ther gemablhindat 30h, mahrmsrategt dphytheasdbsequent sitepAwbEhout

ON (") ringADI N HDina (5 X1 1R step 3-1
pug}fzfatlon. _

(Step 17)

In this step, the carboxylic acid compound {(30) produced
in Step 16 is allowed to react with the compound (2) to give
the compound (31). The reaction of this step may be carried
out in the same way as in Step 1 . 8 or the like, using the amide
linkage-forming reaction according to the method described
previously (Basic Principle and Experiments 1in Peptide
Syntheses, Nobuo Izumiya et al., Maruzen Co., Ltd., 1983;
Comprehensive Organic Synthesis, 6, Pergamon Press, 1991}, by
a method according thereto or by a combination of these and
ordinary methods.

The amount of the nompound {(2) to be used and the condition
such as the reaction solvent and reaction temperature may be
the same as in the amide linkage-forming reaction in Step 1,
8 or the like. Thus resulting compound (31) may be isolated
and purified by means of a conventional way, for example,
concentration, vacuum condensation, extract with solvents,
crystallization, reprecipitation, chromatography, and so on.

The compound (I-7), that is, the compounds {(I) of the

present invention in which -X'-R! is -CH,-Cm-R', may be produced
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R2X'H (X=O,N,S) 0 (8) R N (6) N . Ging Xl R2 step

3-2 (1-3) (wherein the respective synbols have the

same neani ngs -as 92 defined above) (Step 3-1) In

this step, the conpound (5) produced in Step 2 is

allowed to react with a phenol or thiol derivative

having the ring A of the forrmula (11): ringA DH (I1)

(wherein the respective synbols have the same neanings

as defined above) in the presence of a base to give
aqde g denddrg Iﬁozbl%flltgﬁe'?rqwﬁ@ntﬁl’tﬁre-l CRhig 8t éE;Vﬂlent

the re be carrie u sane .wa [
S@%&tf by SPABRLRAR: F70M (5 dgtehd CiRSTRacHiShpiE ol of

[ n

EERAE b LGRS e o o SREn(RAF b 8 LEERA gy evoen
atroersuttsmxﬁoaﬁomndzl(maé)thrmyarb@ nesflidigedagnibf Pikd fabsde)

~by -means of a conventional way, for exanmple; =

concentratlon vacuun1cqﬁdensat|on extract q;tho

solv ts,
| \ ow m CPBA
= 0
step 18 Cm step 19

(32) (33 (34)
POCl, \Qﬁ
(35) (36)
D H ring B
N,c ina H—c DH
o) (1)
step 22 step 23
O
D N nng B .- ! @
~
| NaBH,
Cm step 24
(38) (39)
O N PN
ing B
- l H
step 25 =
' Cm
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i

crystallization, reprecipitation, chromatography, and

so on. Alternatively, the conpound (1-1) may be used

in the subsequent step without purification. (Step

3-2) In this step, the conpound (6) produced in Step 2

is allowed to react wwth a conmpound (4) represented

by RIX'H (wherein the respective synbols have the

same nmeani ngs as defined above) to give the conpound

(1-3). In this step, the reaction nmay be carried out
(wherﬁénsshﬁ rggpeayive FHNBPdF havien thge LWIRIiNGYnings as
de% HO me reaction solvent, reaction tine and

&8EH 8R°VE&hperature and the sane equivalent of the

starting conpounds and base. Thus resulting conpound

(1-3) may be isolated and purified by neans of a
(seepveasti onal way, for exanple, concentration, vacuum

~condensati on, crystal li zation, extract -wth solvents,

r epr &8i phiat $5ep . chr DRet Tk B yITave :s% dptroduced to the

 cahRERR BRI Hi% b oy CAHBI (T3 e T ST THE CORBORAS(32)

In%%oﬁhg??ghhgarﬁgeféigiig?xﬁgs%égiXl PQ@%@ﬂﬁgg@ﬁﬁééﬂi@Ged

fok dxan(Pd <l iNthelgndBaflassieStépRB, 6k ddepribedBréPiously
(ng%egii%e Groups in Organic Synthesis, T.W. Green, 2nd
edition, John Wiley & Sons, 1991), by a method according thereto
or by a combination of these and ordinary methods.

Thus resulting compound (33) may be isolated and purified
by means of a conventional way, for example, concentration,
vacuum condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on. Alternatively,

the compound (33) may be used in the subseguent step without

purification.

(Step 19)

In this step, the compound (33) produced in Step 1 is
allowed to react with mCPBA to give the compound (34). The
amount of mCPBA to be used in this step and the condition such
as the reaction temperature and reaction solvent may be the same
as in Step 12. Thus resulting compound (34) may be isolated
and purified by means of a conventional way, for example,
concentration, wvacuum condensation, extract with solvents,
reprecipitation, crystallization, chromatographj, and so on.
Alternatively, the compound (34) may be used in the subsequent

step without purification.
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ringADHO C NOWN_ _ ONR3 X1.Rl step 6 R3 X1-R1
step 7 R2R2 (13) (15) ring B OringA DN O H2N
ring ADNnNg8 OH(2) X1 - RR1R3/ X1 RL R2 step
8 R (16) (1-4) (wherein Wrepresents a
car boxyl -protecting group; and the other synbols have
t he sane neani ngs as defined above) 94 (Step 4) In
this step, a protecting group is introduced into the
carboxyl group of the dichloropyridine-2-carboxylic
(S&eipd 20deri vative (1) to give the conpound (11) The

11 b d I
ot Bt d dramo ki s ”°eddt<ﬁgr>ip%% Hree A0 ShED 19 1s
al AhfelC thake bﬂ1&§£h°ﬁotg PH§&%{ g uP
e co und

e carboxyl group in't as far as it
mork$haSaﬁo@ﬁﬂt@£tP®@Lgﬁmumef@Eeﬂhioeanbequhvamehheof the
steps --5-and 6 and can readily be renoved in Step 7. -

_ ___co ng iy Saand can readily be e . T

R e ERF L e BT re Y oo B3 SReo1a.
Th%@l QQEBQEEH '8&1?;50@1‘1#3/{3595 qms G AR t2d aﬁ@ebmehfaea by

2, -tr|c | oroeth [ ower “al kenyl groups such as
mealnlsytbf grcﬁmmentz_fpra]pﬁayl fpmeranaple 2 -g@ide trtpiraapensgbuum
group; and aral kyl . .
condensation, extract with solvents, reprecipitation,
crystallization, chromatography, and so on. Alternatively,
the compound (35) may be used in the subsequent step without

purification.

(Step 21)

In this step, the carboxyl-protective group of the
compound (35) produced in Step 20 is removed to give the compound
(36).

Removal of the protecting group W in the carboxyl group
used in this step may be achieved in the same way as in Step
7 according to the method as described previously (Protective
Groups in Organic Synthesis, T.W. Green, 2nd edition, John Wiley
& Sons, 1991), by amethod according thereto or by a combination
of these and ordinary methods. Thus resulting compound (36)
may be isolated and purified by means of a conventional way,
for example, concentration, vacuum condensation, extract with
solvents, crystallization; reprecipitation, chromatography,
and so on. Alternatively, the compound (36} may be used in the

subsequent step without purification.
(Step 22)
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11F‘éactT1W~°t Fegu

groups such as benzyl group and PMB group.

I ntroduction and renoval of the protecting group Win
the carboxyl group may be achi eved according to the
met hod as described previously (Protective Goups in
Organic Synthesis, T.W Geen, 2nd edition, John
Wley & Sons, 1991), by a nethod according thereto or
by a conbi nation of these and ordi nary nethods. Thus
resul ting conpound (11) may be isolated and purified

by n@an@uoﬁf steRonidi CHMROURGY (3pdr PERGHEPE, in Step 21 is

al‘ig ! rﬁéé‘gﬁ?’&gﬁ?}f uum %ﬁg%ggs&t h g?lql% Jt':ﬁgtcow{polllnd (37).

Th%hEQHB{:P&Iﬁ aﬁh)‘thﬁ"%tﬁﬂ) Ahy Vet eaRabveblt 1¥1h€he same way
conmpound (11) may be used’in the subsequent step

asmunhbué amiﬂaflxnkagﬁyfdﬁﬁxﬂg!ibdqtudm &nssepp flhe8 or the

onpound (11) groduced in-the Step is allowed to -
¢6hps Geapernd ¢ 2ht @@&rheease}aheﬁmd purified

re|n the respegctive nbol have
BOEhE Pr A ST BT e g AT P F e o S S0BnER L G on,
vaahaﬁ, cbie A £REL 40N dBE R GARN §919élhtlsn &PPs BATEL z ¥8Yon,
as in Step 2, in the condition using the same reaction

repeapepatatronreahromat0gnaphpd apdcsoonnsol kbhéraatively,
i val ent of the starting conpounds and

thBaﬁ%mPth‘E% &ihl“l&% P aFssudd ) SﬁﬁﬁeEEe%oFE?Ed“’hﬁ%"‘Jt

puEEEhE ? by nmeans of a conventional way, for exanple,
concen ra?lon, vacuum condensati on, extract with

sol vents, crystallization, reprecipitation,

chr omat ogr aphy, and so on. Alternatively,
(Step 23)

In this step, the compound (37) produced in Step 22 is
allowed to react with the compound (14) in the presence of a
base to give the compound (38). The reaction in this step may
be carried out in the same way as in Step 2. Thus resulting
compound (38) may be isolated and purified by means of a
conventional way, for example, concentration, vacuum
condensation, extract with solvents, reprecipitation,
crystallization, chromatography, and so on. Alternatively,
the compound (38) may be used in the subsequent step without

purification.

(Step 24)

In this step, the compound (38) produced in Step 23 is
allowed to react with NaBH; to give the compound {(39). The
reaction in this stage may be carried out according to the method
as described previously (Comprehensive Organic Synthesis), by
a method according thereto or by a combination of these and

ordinary methods. The amount of NaBH, to be used is usually
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the conpound (13) may be used in the subsequent step
W thout purification. (Step 6) In this step, the
compound (13) "produced in Step 5is allowed to react
with a phenol or thiol derivative represented by the
formula (I11): (5 -DH (Il) (wherein the respective
synbol s have the sanme neani ngs as defined above) to
gi ve the conmpound (15). The conpounds (15) are
prepared by reacting a phenol derivative or a thio

0.3ertoy 30 we{uivglemits @&fteir@rblﬂ He heldl eagbyalent yefor 1

h
cqiienalt Por g onesuat 48 odr il HE esReblhiyr B8 pve
ofStBR ompHubde( FONtd %éJ%'de?etnh:e USRE ahedekher téA®Lion
reaction tenperature and reaction solvent and the sane

coagiitiahent of the starting conpounds and the sane
-~ amount -of the 96 base. Thus resulting conpound (15)

may BoeiSRAGERD ARY Per PPP@‘GCt99 1pfaty temperature of

_.Genv nt'onah f exa n entraﬁlon vac
B oEnsHBF ohol Plig oBmetanune S5 FAG: SQYRRLol UERTETRbLY
_1@bdsE@IA¢qﬁI|on chronatography, and so on.

Alternatively, the conpound (15) may be used in the
subsEheardacstiam witkols usualilyi egpéniod (8t épl7jo 24 hours,
this step, the car boxyl -protecting group Wof the

preferably 0.2 to 5 hours.

As for the solvent used in this step, any type of soivents
may be used as far as no adverse effect is given to the reaction,
for example, preferably including methanol, ethanol,
isopropanol, tetrahydrofuran, and the like, with methanol or
ethanol being more preferred. Thus resulting compound (39) may
be isolated and purified by means of a conventional way, for
example, concentration, wvacuum condensation, extract with
solvents, reprecipitation, crystallization, chromatography,

and so on. Alternatively, the compound (39) may be used in the

subsequent step without purification.

(Step 25)

In this step, the compound (39) produced in Step 24 is
allowed to react with HSiEt; to give the compound (I-7). The
reduction used in this step may be carried out according to the
method as described previously (J.0.C., vol.53, no.22, pp.5301
—5304, 1988), by a method according thereto or by a combination
of these and ordinary methods.

The amount of HSiEt; to be used is usually 0.5 to 100
equivalent, preferably 1 to 10 equivalent, for 1 equivalent of

the compound (392), though it depends on the type of the compound
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conmpound (15) produced in Step 6 is renoved to give
the conpound (16). Renoval of the protecting group W
in the carboxyl group in this step may be achieved
according to the nmethod as described previously
(Protective Goups in Oganic Synthesis, T. W G een,
2nd edition, John Wley & Sons, 1991), by a nethod
according thereto or by a conbination of these and
ordi nary nmethods. Thus resulting conpound (16) nay be
(399olegdedhgngopupnti saedbgnfeahbesf raa@‘éﬁQEnFP%ﬁhU%y,

for | e,. .concentratio cuum nsat

ext r SRE RGTIE 0 DBRLRS Conguced YsipbAY Tor a pertod of 0.2
td SR SOuRkt aPkQEerﬁB!‘L?"Bt Qgt’:@pw h8fsSo on.

Al'ternative the Conpound (16) may be used in the

SUbS&'ﬂléenfeéé’@:DorWl tiheiferattird | aati omo°€ Sttep &hel Nboiling

- this step, the carboxylic acid derivative (16)
temp@d@@elarel wi Heheat eplvent, apirefiedabdyr €€t i tthe heoiling

conpo e conmpound (1-4) of the
u&ﬁ % EhPe§8¥v8H enployed in this step is the

So- Cﬂlslfcg: tAgl %Exféi{frhggdrﬁ?cth'l%nstéé\ﬁ' %Hlf@%p@%f solvents
carried out in the sane 7 way as in Stép

magoee itsiedna sl €amrga s e aamseaxﬂﬂemt ik eﬂp&xratcrmmandaction
reaction tine and the sane _equivalent of the startin

foaoﬁis@laah% mﬁq@@é@nﬁwehﬁgoﬂ%%um@%@%&e Phus

w3 A TR 0 S0 R o b

ofWay , céz@&e@ﬁ(ﬂfﬂﬁﬁ wagONgeM raatdnfil.e VaSHHBEOREEINSR] | PBcuum
extract with solvents,

condensation, extract with solvents, crystallization,

reprecipitation, chromatography, and so on.

In this step, when R? or R® is a lower alkoxy group, the
hydrogen atom of the alkyl group in the alkoxy group may be
subgtituted by a hydroxy group or amino group, and in such a
case if required, introduction or removal of a protecting group
for the hydroxy group or amino group may be conducted at any
one of Steps 1 to 25.

The introduction or removal of the protecting group may
be conducted according to the method as described previously
(ProtectiveGroups:ulorganidSynthesis),byiimethodaccording
thereto or by a combination of these and ordinary methods.

In addition, when the ring A, R' or the ring B has one
or more substituent(s), it would be possible to carry out the
reaction in each step by introducing or removing a protecting
group or groups according to need, to each substituent.

The reaction for introduction or removal of the

protecting group may be conducted according to the method as

described previously (Protective Groups in Organic Synthesis,
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crystallization, reprecipitation, chromatography, and

so on. Alternatively, the conpound (1-4) may be used

in the subsequent step without purification. The

conmpounds (1-5) of the present invention may al so be

produced according to the followng process. O CI NN

nringgOHC NngB 3RSW H R2 R3 SH step 9 R2

(19) (200 O R X2 Cl N_Nrinme (21) | H RB SR R2

step 10 (22) OngADHringADN-u N ring 1) H
T.M3 fromy, A edispon] Jghm)Wiley & Sons, 1991), by a method
according thereto or by a combination of these and ordinary
methods.

The pyridine-2-carboxamide derivatives provided by the
..invention s.bmetimes exislt in .f.orn.ls of .phax.‘maceﬁtically
acceptable salts, which may be produced by an ordinay method
with the use of the compounds of the formulae (I-1), (I-2), (I-3),
(I-4), (I-5), (I-6) and (I-7) involved in the compounds (I) of
the present invention.

Particularly, when the compounds of the formulae (I-1),
(I1-2), (I-3), (1-4), (I-5), (I-6) and (I-7) have a basic group
or groups originated in an amino or pyridyl group within the
molecule, they may be converted on treatment with an acid into
the corresponding pharmaceutically acceptable salts.

The acid addition salts include, for example, hydrohalic
acid salts such as hydrochloride, hydrofluoride, hydrobromide
and hydroiodide; inorganic acid salts such as nitrate,
perchlorate, sulfate, phosphate and carbonate; lower alkylsul-
fonates such as methanesulfonate, trifluoromethanesulfonate
and ethanesulfonate; arylsulfonates such as benzenesulfonate
and p-toluenesulfonate; organic acid salts such as fumarate,
succinate, citrate, tartrate, oxalate and maleate; and amino
acid addition salts such as glutamate and aspartate. When the
compounds of the present invention have an acid group or groups
in their substituents, for example, carboxyl group, they may
be converted on treatment with a base into the corresponding
pharmaceutically acceptable salts. The base addition salts
include, for example, alkali metal salts such as sodium salt

and potassium salt; alkaline earth metal salts such as calcium

salts or magnesium salts; and organic base salts such as
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(wherein WL represents a thiol-protecting group; X2
represents 98 a leaving group; and the other synbols
have the sane-neani ngs as defined above) (Step 9) In
this step, the thiol-protective group of the conmpound

(19) is renoved to give the conpound (20). Renoval of

the protecting group in the thiol group in this step

may be achi eved accordi ng to the net hod as descri bed
previou (Protective Gou in Organic _Synthesis,

anmopyiugy %@ﬁt apa@iddine.obrig lWJr@sf a&%@mwiebﬁylwm@-

In( ﬁ@égggaag rdl hcﬁs [ el otﬁg q%c?sa?rggrabﬂvnear}ﬂl%rh %ay exist
id hﬁ;fﬂ t %ﬂrﬁé.e S OHHeV%ydﬁﬁ?EeEYB% Qfo 1970405 ofm?z’h@efree
npl oye as far as it canreadily be renoved in th :

caieuindso ogfi ¥altbe SH group. Such a thiol- protectlve

group W -i ncl udes, -~ for exanple, -acyl groups such as

acetyl “@mup)momﬁzdyf feoupla 6F) s@BBt PeutE®daria kt;hé'

n BT BR ) (4 c BARTARCo0) FHEy ThE 10 Lr S Gha O oT

ﬂ}ﬂﬂyfﬂa%::.cb)ﬁr”%@x%%agelﬁ iGOeRitRd M Ysygor2 ea%ﬁ&@s
concentrati on, vacuum condensati on, extr act wth

mesldlivbenzt sr a:ﬂ)istaalslel aatcamniition epsecippitiest tha;:ew:.th by

chronato rap and so on. Alternatively
gf(@o)cm;p%d ueEd THMHE sibk etitikht f%lteepparrler
ma¥ tho purification. (Step 10) In this step, the

ﬁﬂ ﬁd (20) produced in Step 9

The prophylactic or therapeutlc dose of a compound of
fdrmula (I) will, of course, vary with the nature of the
condition to be treated, the particular compound selected and
its route of administration.

It will also vary according to the age, weight and
response of the individual patient. In general, the daily
dosage ranges from about 0.001 mg to about 100 mg per kg body
weight, preferably about 0.01 mg to about 50 mg per kg, and more
preferably about 0.1 to 10 mg per kg, in single or divided doses.
It may be necessary to use dosages outside of these limits in
some cases.

An example of a suitable oral dosage is from as low as

about 0.01 mg. to as high as about 2.0 g, given orally in single

- or divided dosages, twice to four times daily. Preferably the

dosage ranges from about 1.0 to about 200 mg per day given once
or twice daily. More preferably the dosage is about 10-100mg
given once daily.

When intravenous or or oral admiriistration is employed,
a representative dosage range is from about 0.001 mg to about

100 mg (preferably £rom 0.01 mg to about 10 mg) of a compound
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allowed to react wth the compound (21) in the
presence of a base to give the conpound (22). As for
the conpound (21) used in this step, any type of
conmpounds may be enpl oyed as far as X2 acts as a

| eaving group 99 X2, Step 21 to give the conmpound
(22). As , for exanple, a halogen atom such as
fluorine atom chlorine atom bromne atom or iodine

atom or sulfonate onﬁghosphonate is included, wth
off FePire (&9 AT kAP Y Wedeh t iPsd daY a@&%m‘b‘?e Pr eferably,

atiddt b H?rrﬂgeéé‘aeﬂ:e S4ld HEHE Qeé&ﬁpc%rg&eéf eEddr per kg

Uori ne" at om - Chi orine a i né atom e|ng
ofMYRyPRfightePerl Bakn this step, the reaction nmay be
carried out in the same way as in Step 2, in the
condltmsnnmmnupndﬁaahnmereﬂni|pharmaeeutanumncomposhtion
starting conpounds and the base, Thus_.resulting

CORBRIGEA A FETHRP DT SHIETP o) pERe 1 FoBhaBPaRgURically

ac%fe Qa%(igv % ql Whef %r aﬁxa@)om%os%. C%n't r%ﬁé@rﬁ%&sses a

uum .con ensa i‘on, Crys i zation rac

prﬁﬁl'u\(ﬁnt SompteBL ARG Pthat | L% ivwdr iRt og.h@@*ty iaB#e89efB(s),
Al ternatively, the conpound (22) may be used in the

(p@@mm@qaamucgﬂég\ﬂqdanﬂabkaneX¢:p¢em¢ﬁ)(Shep rﬁkdrup the
this step, the conpound (22) produced in
Ca&lrllt‘med 3o Wedkde 2 AT t P Fsip STRECR 87 e?‘ﬁlF ﬁe Bi”é%%?ﬂ:

r%ckﬂi A f@m gth e c‘bﬂ%lﬁg 8Hn dcér%pf%xaﬁ :['oxti tHJ:S a@&fggatlon

e reagflon may Dpe carrle out
of any two or more of the ingredients, or from dissociation of

one or more of the ingredients, or £from other types of reactions
or interactions between ingredients.

Preferably the composition is comprised of a compound
of formula I in an amount that is effective to treat, prevent
or delay the onset of type 2 diabetes mellitus, in combinétion
with the pharmaceutically acceptable carrier.

Any suitable route of administration may be employed
for providing a mammal, especially a human with an effective
dosage of a compound of the present invention. For example,
oral, rectal, topical, intravenocus, ocular, pulmonary, nasal,
and the like may be employed. Examples of dosage forms include
tablets, 'troches, dispersions, suspensions, solutions,
capsules, creams, ointments, aeroscls and the like, with oral
tablets being preferred.

In preparing oral compeositions, any of the usual
pharmaceutical media may be émployed, such as, for example,
water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the 1like in the case of oral

liguids, e.g., suspensions, elixirs and solutions can be

114



G

way as in Step 2, in the condition using the sane
reaction time, reaction tenperature and reaction
solvent and the sanme anmount of the starting conpounds
- and base. Thus resulting conmpound (1-5) may be
isolated and purified by nmeans of a conventional way,
for exanple, concentration, vacuum condensati on,
crystallization, extract wth solvents,
reprecipitation, chromatography, and so on. Anong the
eXeWaddAed : of OF heCAMNESIS oMaYnhddCLXEeRr] s|tﬁrphés sugars,

nicFoltvaraitand, (e tidaia Xl AL SHERER -t B ORG, cadents

f
111%&&%%%9 %P.r;?%%s 1311%‘918?{%&3@ %@glggcé\g&g%gegélkg Noral

so(laﬁlb mﬁXﬂxﬂ:ﬂﬂuﬁXbb&ﬁe‘.&sl\l) c@sn&ﬂ.&laﬁﬂdﬂ@a@bﬂts ,CWJ.tht‘Ne( 491id

(11) 3 RRstep 14 R2 X11RL step 15 R2 C (27) (28)
oned PFBPaADAHINDS PRAS DrRCENrRgOH aq ngA D OH R3 R3

(2) / B%claulse o%t %I?e:g'lz eallr\:.sez 0 d?rF enpls]t at1><<)n P_ablets and

capsules represent the most advantageous oral dosage unit forms.
If desired, tablets may be coated by standard aqueocus or
nonaqueous techniques.

In addition to the common dosage forms set out above,
the compounds of Formula I may also be administered by
controlled release means and/or delivery devices such as those
described in U.S. Patent Nos. 3,845,770; 3,916,899; 3,536,809;
3,598,123; 3,630,200 and 4,008,719.

Pharmaceutical compositions of the present invention
suitable for oral administration may be examplified by capsules,
cachets or tablets each containing a predetermined amount of
the active ingredient, as a powder or granules or a suspension
in an agqueous liquid, a non-agueous liquid, an oil-in-water
emulsion or a water-in-oil liguid emulsion. Such compositions
may be prepared by any of the methods of pharmacy but all methods
include the step of bringing into association the active
ingredient with the carrier comprising one or more necessary
ingredients.

In general, the compositions are prepared by uniformly
and intimately admixing the active ingredient with liquid
carriers or finely divided solid carriers or both, and then,
if necessary, shaping the product appropriately. For example,
a tablet may be prepared by compression or molding, optionaliy

with one or more accessory ingredients. Compressed tablets may
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(29) (30) OnNngA N- N-uring B H R3/ R X11 R

(1-6) (wherein the respective synbols have the sane

nmeani ngs as defined above) (Step 12) In this step,

t he cyanopyridine derivative (25) is allowed to react
with nmCPBA to gi.ve the conmpound (26). The oxidation
reaction of this step may be achi eved according to

the nethod as described previously (Tetrahedron, vol.

42, no.5, pp. 1475-1485), by a nethod accordin _

ba, EEBRE S biyCembIeRs HetrbimaR |GH (b lenasehane - o%arenafsylve
used . usua

LR 1 Sy §oIRauPY S ROWaey of granules,

oﬁ%%&ﬂ&ﬂﬁyﬂmﬂgedrﬁ&ﬁ@nﬂo%ﬁ%d@%5)1ﬁB¥id&ﬁ¥“'£ﬁbf@de§uent
conduct éd usually for a period of 10 mnutes to 24

sdnﬁaca atdfrer alrl yisBemsanyesagend?2 hours, at a

‘tenperature of -20C to the boiling tenperature of the -

sol veroldgst é?aé?r%-‘fy WY (ke tTRADOPY | el dERgeiat ar suptable

t he sol vent e re ctiqgn sol ven of
macfipin: & TsstiRe ' shebrietad varai nsiHdndt pitn an
1d¥f€3ﬁiﬁ%1hh%lﬂﬁéﬁk'onDesithE§Udbagh £8b18¥aBBhRains from

chl orof'orm nethylene chlorid

about 1 mg to about 1g of the actlve ingredient and each cachet
or capsule contains from about 1 to about 500 mg of the active
ingredient.

The following are examples of pharmaceutical dosage

forms for the compounds of formula (I):

(Table 1)
Injectable Suspension (I.M.)
mg/mL

Compound of Formula I 10
Methylcellulose 5.0
Tween 80 0.5
Benzyl alcohol 9.0
Benzalkonium chloride 1.0

Water for injection is added to make 1.0 mL
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1, 2-di chl oroet hane, and the like. Thus resulting
conpound (26) may be isolated and purified by neans
of a conventienal way, for exanple, concentration,
vacuum condensation, extract with solvents,
crystallization, reprecipitation, chromatography, and
so on. Alternatively, the conpound (26) may be used
in the subsequent step without purification. (Step
13) In this step, the conpound (26) produced in Step
(Teb2e 23 allowed to react with POCL3 to give the
conpound (27). POC1l3 used in this reaction may be
usually in an amobunt of 0.5 to 100 equi val ent,

preferably 1 to 20 equivalen Eogll equi val ent of the
conpound_(26). The reaction 6 ggnducted usual | y

| Coﬁ@oﬁﬁheﬂfefakﬁﬁﬁa f -20C top,ghe boiling tenperatgre

e-solvent nreferabhl YA 20C to the bhoili ng

Me&agueéanunesef the sol vent. ihe reaction tine is

f\Ei-n

ol ad of LN heore o neof ar-ahbl 1+
uouall_y & PCIIUU O U."J U U PpU T TTUutr S5, pr T Tl aUIy LI 10

Twes#nh@lrs. As for the reacti pAa4s8l vent, any type of

Solvents mmay be 102 used ag far as no adverse effect
Benzydi §&R°PBLt he reaction, | ACrddi ng preferably for

| Ma%?%%?hﬁ SHE£Q¥Eene chlori de - _ghloroform

oroéthaneé, acetonitrile N, N-dinet hyl f or nam de,

and the like. Thus resulti ngogamposig m§27) may be

i solated and purified by neans of a conventional way,
for exanple, concentration, vacuum condensati on,
extract wth solvents, reprecipitation,

(Teby&t A1 i zat i on,

Capsule

mg/capsule
Compound of Formula I 25
Lactose Powder 573.5
Magnesium Stearate 1.5

Total 600mg
(Table 4)
Aerosol

Per canister
Compound ¢of Formula I 24 mg
Lecithin, NF Lig. Conc. 1.2 mg
Trichlorofluoromethane, NF 4,025 g
Dichlorodifluoromethane, NF 12.15 g

Compounds of formula (I} may be used in combination with
other drugs that are used in the treatment/prevention/delaying

the onset of type 2 diabetes mellitus, as well as the diseases
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chromat ogr aphy, and so on. Alternatively, the conpound

(27) may be used in the subsequent step w thout

purification. - (Step 14) In this step, the conpound

(27) produced in Step 13 is allowed to react with the

conmpound (12) produced in Step 5in the presence of a

base to give the conpound (28). In this step, the

reaction nay be carried out in the sane way as in Step

5 in the condition using the sane reaction_ .
anflarpelidtions aseseciabed withetvyemd diezketonmedapEnge ur@ther

oSS 8 TP 8, VOE, SLELLER seTReund (1)
us8fd +dE5d RpniR %r%%e@u%@%veﬂf' WRudYea Y with a

exanpl e, concentrati vacuui condensati on, extract
copblingob¥ernbsmutaystalli zati on, reprecipitation,
- -chromat ography, -and so-on. Alternatively; the

conpoinery 2 gpmpapndcoffegmirhatHe) &8 epntepppraneously

W t hout urification. . (Step 15). In this step, the ...
w1fbB88n 6™ FoF Spridined e b aneruadtirEiEh ehfFasttion
coltkhinih§ SARROWRHlBruye iV @ddis KHPINthe (dhpoddte of

reaction of this step nay be carried out in the sane
fotfid1may 13s i Htefered N tAwcahidigiypn tise nghatwasemeical

reaction tenperature, reaction tine, and reaction
cogppedhionAdet Hares presearoinyent loRciRe HIde dfssnbahalse

oo LB, 0 Bt R TR AP J5 pagheisd eo
a CHPRINA o £ FRCRNGALT PN, Examples of other active ingredients
that may be combined with a compound of formula (I), either
administered separately or in the same pharmaceutical
compositions, include, but are not limited to:

(a) bis—guanides (e.g., buformin, metformin, phenformin),

(b) PPAR agonists (e.g., troglitazone, pioglitazone,
rosiglitazone),

(c) insulin,

{(d) somatostatin,

(e) a-glucosidase inhibitors (e.g., voglibose, miglitol,
acarbose), and

(f) insulin secretagogues (e.g., acetohexamide, carbutamide,
chlorpropamide, glibornuride, gliclazide, glimerpiride,
glipizide, gliquidine, glisoxepid, glyburide, glyhexamide,
glypinamide, phenbutamide, tolazamide, tolbutamide,
tolcyclamide, nateglinide, repaglinide}).

The weight ratio of the compound of the formula (I}

to the second active ingredient may be varied within wide limits
and depends upon the effective dose of each ingredient. Thus,

for example, when a compound of the formula {I) is combined with
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ingy

vacuum condensation, extract with solvents,
crystallization, reprecipitation, chromatography, and

so on. Alternatively, the conmpound (29) nay be used

in the subsequent step without purification. (Step

16) In this step, the conpound (29) produced in Step

15 is hydrolyzed to give the carboxylic acid conpound
(30). Inthis step, the hydrolysis is achieved with

an alkali, As for an alkali, ype of alkalis nay

a pEARsagonist grheywedgbtcyahbo off t%wec@mnp@aﬁomz zgl)e Fermula

b h | k
(FREEeTAE BaAl BoBpf 3t AR UL, Err e EreR R r b dinge 100041
tdygpgut da,; mtoasipméy%w' %oufi}afi&ﬂl DYepodfsat  1:200.

lithium “hydr oxi and the |ike an aqueous

Cogrdd iuta tronaf of adlicompolundr 6Fi tiee Gorpailas STV rramcdft@exdactlve

bmqﬁirnne preferred. The alkali may be-used usually
eayksu il Laf 9eneralbpy ab‘qtmu%Iwhlrprtémeﬁébrymnmoned

Layi val ent f 1 equivale t he_ conp
TR pRAER GASEne Ay BL TSNS CHbURoeathqhot ive
ingesah tUsedudad vat hgkar, eacti on condltlons The
reacti on may be conducted usually at tenperature of
0C t @hthe BHollowmimgenpestadwir e tofe t hglawbokenkse-activating

preferably 50C to 100C. The reatcion tine is a period
ca@rabelettl’o%otheu?%mpowéqf et hbIQE 1they presesdr §nvepéion and

a %%'%e%%tﬂ%ﬁdthgr%g step includes, preferably, 104
t hano sopropanol dioxane

di metrhexygébanent ﬂﬁ%mﬁymlv@mﬂé headdiaity b the
et hanol , i sopropanol or
compounds (I) may be determined according to the method as
described previously (Diabetes, 45, 1671-1677, 1996)., or by a
method according thereto.

The glucokinase activity can be determined without
directly measuring glucose-6-phosphate by measuring the amount
of Thio-NADH generated during the production of
phosphogluconolactone from glucose-6-~phosphate by a reporter
enzyme glucose~6-phosphate dehydrogenase. Thus, the degree of
the glucokinase activity can be determined.

The recombinant human liver GK used in this assay
expressed as a FLAG fusion protein in E.coli, was purified on
ANTIFLAG M2 AFFINITY GEL (Sigma).

Assay was carried out at 30°C in a 96-well plate. In the
plate was distributed 69pl each of assay buffer (25 mM Hepes
Buffer: pH=7.2, 2 mM MgCl,, 1 mM ATP, 0.5 mM TNAD, 1 mM
dithiothreitol), to which was added 1pl of a DMSO solution of
the compound or DMSO as control. Then, 201l of pre-ice-cooled
enzyme mixture (FLAG-GK, 20U/ml G6PDH) was distributed thereto,

to which was added 10nl of 25 mM glucose as substrate to initiate
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di oxane being nore preferred. Thus resulting conpound
(30) may be isolated and purified by neans of a
conventional way, for exanple, concentration, vacuum
condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on.
Alternatively, the conmpound (30) may be used in the
subsequent step without purification. (Step 17) In
this step, the carboxylic acid conpound (30) produced
the gt ioe i(§1laklomddcoser casrCenteRtine coRpsut) ¢ 2)

ey Bt P rett DR e e HGE Lo Wiy ABEoF REpR e 435G was
méHsJ£€?|é$@%yu bNGelRBa bnhéﬂﬁtggr@dmbﬁgfﬁéténthe

according to t netho descrl%ed previously (Basic

cd?ﬁpdmm basaaCbrEmer inepiali :Ith&piSedEorS& niihestess . NBDAG-GK

1 zum ya et-al., Mruzen Co., Ltd., 1983;

| wegh Igsideite 89| vhatr Haai @nwmsﬁ% at@orlﬂ@rgfmf’anreés minutes

99 t hod di th t b
£ oS Qoo ABeQ dndn SV RS SN Bhs LT RYS rount
of t %eceﬁ%lms(g% i b@sﬂéeelée%dﬂp%mgdltblwev%%atea

as the reaction solvent and reaction tenperature nay

wdi® meheugadei inthienré figeatide ddndeagﬂaftdmnmgwheneln orhe OD
in S&;g 1, 8 or the like. Thus resultin conpo
valamg yDMﬁé) ia§o|caxrvetdrolam9pmnglwdo3ﬁ fF&“OI“ the 0D

onven for exanp conce trat
v AL e redBlor 19 TG ARl "RhRaL ] ntchE (e
wd 1P QLI 13 el 0 Rin o€ QBRI RN b a t¥E %@ Qﬁe BRe activation
compound (I-7), that is, the conmpounds (1) of the
cygpadsidnitt v of enite onmpnumﬂbch Actoeding toCGHe GmoRe, assgy . the

be produced
GK activation capability of the compounds in the present

invention was determined. Table 5 shows the results.

(Table 5)
Compound No. Emax (%) EC50 (pM)
Production Example 1 997 0.05
Production Example 7 1067 0.06
Production Example 30 818 0.12

As shown in Table 1, the compounds of the present invention
have a sufficient GK activation capability when Emax and EC50
are employed as indicators.

Hereunder, the present invention will be illustrated in
more specific by way of Preparation Examples and Production
Examples although the present invention is not limited thereby

at all.
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105 according to the follow ng process (here, Cmis a
di val ent saturated hydrocarbon group of 2 to 5
carbons, wherein one of the carbon atonms nay be
substituted by a nitrogen atom oxygen atom or sulfur
atom R has the sanme neani ngs as defined above). OO
OO N OHONMCPBA OV 0 Ostep 18 Cnstep 19 Cm Cm
p (32) (33) (34) 00 POCI3CI NONCI NOHO/ O
step 20 Cmstep 21 Cmn (35) (36) N N H2N,Cnn )ct C
Prigparft@onnEBampiagA DH H (2) / O (II) Step 22 Cm

step 23 37) 0 0__ D N Nring ri ngA D In
H Cp The co(mpc?und of Productlon Examp% (10 pargs) rl% parts

of heavy magnesium oxide and 75 parts of lactose were

homogeneously mixed to prepare a diluted powdery preparation

in powder or fine powder of not larger than 350 um. The diluted
powdery preparation was placed in capsule containers to prepare

capsule preparations.

Preparation Example 2

The compound of Production Example 1 (45 parts), 15 parts
of starch, .16 parts of lactose, 21 parts of crystalline
cellulose, 3 parts of polyvinyl alcohol and 30 parts of
distilled water were homogeneously mixed, disintegrfated,

granulated, dried and sieved to give a granular preparation

having a size of 1410 to 177 um diameter.

Preparation Example 3

After a granular preparation was manufactured by the same
method as in Production Example 2, 3 parts of calcium stearate
were added to 96 parts of the granular preparation followed by
subjecting to a compression molding to prepare tablets having

10 mm diameter.

Preparation Example 4

To 90 parts of the granular preparatibn manufactured by
the method of Production Example 2 were added 10 parts of
crystalline cellulose and 3 parts of calcium stearate followed
by subjecting to a compression molding to give tablets of 8 mm
diameter. A mixed suspension of syrup gelatin and

precipitatged calcium carbonate was added thereto to prepare
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O NaBH4 CH OCmstep 24 Cm (38) (39) 0O ringA DN
Nring HSIEt3 NCH step 25/ Cm (1-7) 106 (wherein
the respective synbols have the sanme neani ngs as
defi ned above) (Step 18) In this step, a protecting
group is introduced to the carboxyl group of the
conpound (32) to give the conpound (33). Introduction
of the carboxyl -protecting group may be achi eved, for
exanple, in the sane way as in Step 4, as descri bed
supheviodsky téPretective Goups in O ganic Synthesis,
T.W Geen, 2nd edition, John Wley & Sons, 1991) , .
by almeahbtiimcktayef nghrorategraphy byt Exampleat | Dhlitagel

oo TR0 ShD e SR B B B SRR e

 inCQRUERLPNGn Wibhod O AGXATRAE, GORCEDE At M mn VaRkYBeL™

-~condensati on, extract -wth-solvents; -cr-ys-t al b1 zat1-on,’

C-BOPr CRERD L Bdit @ 'Chemi Bl e@isapltyd #hd18Q @B. silica gel for
Al ternatively, the conpound (33} may be used in the

a snbvergedtphrse wiolwowm. pGrSPrbati §8-B-ODS (Chemco) or

YMC-Gel™ ODS-AQ 120-S50 (Yamamura Kagaku Kenkyusho) was used.
Meanings of the abbreviations in the following Examples
are as shown below.
i-Bu: isobutyl group
n-Bu: n-butyl group
t-Bu: t-butyl group
Me: methyl group
Et: ethyl group
Ph: phenyl group
i-Pr: isopropyl group
n-Pr: n-propyl group
CDC1;: heavy chloroform
CD3;0D: heavy methanol
DMSO-ds: heavy dimethyl sulfoxide
Meanings of abbreviations in nuclear magnetic resonance
spectrum are as shown below.
s: singlet
d: doublet
dd: double doublets
t: triplet
m: multiplet
br: broad
“g: quartet

J: coupling constant
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(Step 19) In this step, the conpound (33) produced in
Step 1 is allowed to react with nCPBA to give the
compound (34). The anount of nCPBA to be used in this
step and the condition such as the reaction
tenperature and reaction solvent may be the sane as
in Step 12. Thus resulting conmpound (34) may be
isolated and purified by nmeans of a conventional way,
for exanple, concentration, vacuum condensati on,
extrHet #Werh solvents, reprecipitation,
crystallization, chromatography, and so on.

Al ternatively, the conpound (34) may be used in the
Subs n it hout purification. 107 (Step 20)
Pﬁ%#ﬁﬁ%ﬂ?%s 58,5ﬁﬁewgonpound (34) produced in Step 19 is
allowed to react with POCL3 to give the conpound (35).
~-The anmount of  PEC13$ be-used for 1 equivalent of the
conmponnd. 4. 344, i thL§*step and the condition such as

t he 6@& tiagn A erature and reaction tine may be the

sanme N i n 13. Thus resulting conpound (35) may

be isolated andjpurified by neans of a conventiona

way, for exanp concentration, vacuum condensati on,

extract wth s nts, reprecipitation

crystal lizati ony chromat ography, and so on.

Al ternatively, gthe conpound (35) nmay be used in the

subsequent step WHhout purification. (Step 21) In

this step, the carboxyl-protective group of the
Mdﬂaggyfgge(Sﬁ) produced in Step 20 is renoved to give of

e CouITpuurtyd .
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yLl}-N-

{thiazole-2-yl)-2-pyridine carboxamide

To a solution (400 ml) of 14.1 g (73.0 mmol) of
3,6-dichloro~2-pyridinecarboxylic acid in chloroform were
successively added 9.00 g (89.9 mmol) of aminothiazole, 12.1
g (89.7 mmol) of N-hydroxybenzotriazole hydrate and 19.0 g (99.2
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride followed by stirring at room temperature for 24
hours. After the reaction solution was concentrated, ethyl
acetate was added to the residue followed by washing with 0.2N
agqueous solution of hydrochloric acid, water and saturated
aqueous solution of sodium hydrogen carbonate. After drying
and concentrating', the resulting residue was crystallized f£rom
a mixed solvent of hexane and ethyl acetate (5:1) to give 12.8
g (yield: 64%) of 3,6-dichloro-N-(thiazole-2-yl)-2-pyridine
carboxamide as a white solid.

@oasolution(lOml)of1.279(4.64mmol)oftheresulting

dichloro compound in N,N-dimethylformamide were added 1.25 g

(9.04 mmol) of potassium carbonate and 605 ul (4.87 mmol) of
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R

(36). Renoval of the protecting group Win the
carboxyl group used in this step nay be achieved in
the sane way as in Step 7 according to the nmethod as
descri bed previously (Protective Goups in Oganic
Synthesis, T.W Geen, 2nd edition, John Wley &
Sons, 1991), by a nethod according thereto or by a
conmbi nation of these and ordi nary methods. Thus
resul ting conpound (36) may be isolated and purified

4 me thesgys hdfophevohvEnl Lomad bm;stilfloinsemn‘pbem temperature
cong ntratlon vacuum condensati on, extrac

th
Cr@g’f%ﬁ‘ W@faqlq%%d tPeEﬂ%EPBFF&PPogrPlutlon followed
blp E&Q%&gg%g%{y iy i Qlc%%at %\ﬁﬁ q% 'wa.te?le a saturated

conpoun use Int ent st ep
adgdddiRubapinefdsmait oh . (ﬁmarZaiyiﬁg elzﬂi td@lnssesltteﬁtm@e the

ragiult inige cgﬁpéue\d W& trongified hbycoapauddqeg7pel Thelumn

reaction i le step na be carried out int
h

cRapatogtaRty, ShaKARE || AMAED. 297 Haty T it fton Lid ) St8paive
1410 8 0f theeLike, Thuggesul g cquayado(37) 4oRYchexy-

‘i'sol at &d puritied by neans of a conventional

pHedly 1&xdfRingl )cNA¢eRi hablen2-y1acau ﬁyﬁﬁ!ﬂﬁiﬂésahrbﬁxamlde as
extract with solvents, crystallization,
a mdyiitecispildati on, chronatography, and so on.

Sube Bt fat g (BT B2HS 78 e BF g rpRG ing

-Gih'l%r.%t &Pr 1 €1 FOTRON NG § B t Ry PEYERS ] e FeBR Addtd 350 mg
lowed to react wth the conmpound (14) in the

(2pl568m0é.)06fapotass:|.um carbonate and 285 mg (2.82 mmol) of
3-mercapto-1,2,4-triazole followed by heating to reflux for 35
hours. Water was added to the reaction scolution and, after
extracting with chloroform for three times, the organic layer
was dried and concentrated in vacueo. The resulting residue was
purified by a silica gel column chromatography (chloroform :
methanol = 100:1) and by crystallization from a mixed solvent
of hexane and ethyl acetate (1:1) to give 410 mg (yield: 50%)
of the title compound as a white solid.
'H-NMR (CbC1;) &: 3.87 (3H, s), 6.07-7.07 (4H, m), 7.22 (1H,
d, J = 8.7 Hz), 7.45 (1H, d, J = 3.6 Hz), 7.49 (2H, d, J = 9.0
Hz), 8.35 (1H, s}.
ESI-MS (m/e): 443 [M+H]"

Compounds of Production Examples 2 to 51 were produced

by the same method as in the above Production Example 1.

Analytical data of those compounds are shown hereunder.
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base to give the conmpound (38). The reaction in this
step may be carried out in the sane way as in Step 2.
Thus resulting conpound (38) nmay be isol ated and
purified by neans of a conventional way, for exanple,
concentration, vacuum condensation, extract wth
sol vents, reprecipitation, «crystallization,
chr omat ogr aphy, and so on. Alternatively, the
conmpound (38) nmay be used in the subsequent step
Prgidueddion puminpleali on. (Step 24) In this step, the
conpound (38) produced in Step 23 is allowed to react
with NaBH4 to give the conmpound (39). The reaction in
this stagecpay %z};érried out according to the nethod

* descri bed prew ously (Conprehensive O ganic
~a met’hod according thereto or by a

-~ﬁ§d- n of these and ordi nary-met hods. - The anount
NS Na be used is usually 109 Il 0.2 to 30

equi val ent,| preferably 1 to 10 equivalent, for 1

equi val eng0f, the conpound (38), though it depends on

the type t he conpound (38) and the sol vent used

and ot her téaction condition. The reaction nmay be

conducted wsually at tenperature of -78Cto the

boiling tenperature of the solvent, preferably -10C
ManyfagCur¥he reaction tine is usually a period of 0.1 ©of

3-{4- T Ifanyl)-6= 1 -me ! ]%anzole—

3-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine

carboxamide

The compound of Production Example 2 can be produced by
the same method as Production Example 1, by a method according
thereto or by a combination of these and ordinary methods, with
a common method using 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methylthiazole, 4-fluoro-thiophenol and
3-mercapto-4-methyl-1,2,4~-triazole.

'"H-NMR (CDC1;) &: 2.42 (3H, s), 3.74 (3H, s), 6.62 (1H, s), 7.00
(1H, 4, J = 9.0 Hz), 7.10 (1H, 4, J = 9.0 Hz)}, 7.17 (2H, m),
7.53 (2H, m}, 8.40 (1H, s)

ESI-MS (m/e): 459 [M+H]"

Production Example 3
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may be used as far as no adverse effect is given to
the reaction, for exanple, preferably including

net hanol , et hanol, isopropanol, tetrahydrofuran, and
the like, with nethanol or ethanol being nore
preferred. Thus resulting conmpound (39) may be

i sol ated and purified by neans of a conventional way,
for exanple, concentration, vacuum condensati on,
extract with solvents, reprecipitation
crystallization, chromatography, and so on.

Alternatively, the conpound (39) may be used in th
Wm-t(ﬁmﬂlumprphtewlﬁﬁlfﬂqwa 55) 4Hn[1 2,4}

pffhd@ne'ga%bdggmyaé on used in thls step nay be carrled
= - e nmet hod as descri-bed previously-

met hod accordlng thereto or by a conbination of these

sagied mertdiathras et lommExamir bi P8I Bt BetBoBeagsegding
eSS E0 D p0d i A0 SAYEVALEOL 0Bl SLRRBLY w i APt

Squi vl én EGUT VAl &t He gonpoun

tHehougid t dgpends, @ngli BR1b¥BE20hbythA166BREHERAY1140 acid,
(39) and the sol vent used and otg reaction

2 -corigho-idome thyd thédaziolen nmay bd- fdm@u@bé@iDQhahb} for aand
period of 0.2 to 30 hours, preferably 0.5 to 10
3WSRCaP R e dctitd@zOdfper ature is - 10C to the boiling

I@ﬁ@ﬁ re of the solvent, preferably 0OCto the.
|nghﬁtenperature of the solvent. As for the%'2'40(3H’

ssolveny gsgd(in, &N ¢, 61 P, @NYy=4 YRz Pf 7SPY VENI$(3H ,
m),7.58(2H,m),8.35(1H, s)
ESI-MS{(m/e):445[M+H1"

Production Example 4

CH, o s
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e
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F

Manufacture of

3-{4-fluoro-phenylsulfanyl)-6-(1-methyl-imidazole-2-yl-

sulfanyl)-N-(4-methyl-thiazole-2-yl}-2-pyridine carboxamide

Compound of Production Example 4 can be produced by the
same method as Production Example 1, by a method according

thereof , Or by a combination of these and ordinary methods, with
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may be used as far as no adverse effect is given to
the reaction, for exanple, preferably including
trifluoroacetic acid. Thus resulting compound (I-7)
may be isolated and purified by nmeans of a
conventional way, for exanple, concentration, vacuum
condensation, extract with solvents, crystallization,
reprecipitation, chromatography, and so on. In this
step, when R2 or R3 is a |ower al koxy group, the
thBydr agen atgm of 3 { fleq adikyd r & PUPyId Lt AtkeRel g Oupacid,
may be substituted by a hydroxy group or am no group,
2-amdnion 4smebhylthaseolé, r equi r dd f liumnoddiephenods and
renoval of a protectin for the hydroxy group
3‘8Pr§ﬁP58'6FBSEhﬁéylb%' bgﬁ g%ﬁ ®at any one of Steps 1
1 h i ntroduction or renoval of the protecting
Hh&R3EDCI be conducted according to the method as
Qemeﬁeg ﬁevapyﬁly% 6 PE@LEEL Y6 FPUDS, d T4 AU X, 6. 92
Synt h eS|s; a met hod according thereto or by a
1Hg dndFBat/Hen , dflﬂh@sézaéﬂ o) d7n82Y2Hemhods. In
addi ti an, mhe he,ring A, RL or the ring B has one
ES&rMﬁéméeéuﬁgﬁ it(s), it would be possible to carry
out the reaction in each step by introducing or
renoving a protecting group or groups according to
progedtibe eaehpsdgbstituent. The reaction for
i ntroduction or renoval of the protecting group may
be conducted according to the nmethod as descri bed
previously (R tective G oups in Organi c Synthesi s,
&11 T. W /g\ d edition, John Wley & Sons, 1991),
detcording thereto or by a conbinati on of
L es Sordlnar yY

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-{(1l-methyl-1H-tetrazole-5-yl-s

ulfanyl)-N-(4-methyl-thiazole-2-y1)-2-pyridine carboxamide
Compound of Production Example 5 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methylthiazole, 4-fluorothiophenol and
5-mercapto-l-methyltriazole.
"HNMR (CDC1; ) 3
2.43(3H,s),4.12(3H,s),6.65(1H,s),7.12(1H,d,J=9.0Hz),7.21(2H
,m},7.45(1H,d4,3=9.0Hz),7.58(2H,m)

ESI-MS{m/e):460[M+H]*
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e

nmet hods. The pyri di ne-2-carboxam de derivatives
provi ded by the invention sonetines exist in forns of
pharmaceutical.ly acceptable salts, which nay be
produced by an ordinay nmethod wth the use of the
conpounds of the fornmulae (I1-1) (1-2), (1-3), (1-5),
(1-6) and (1-7) involved in the conpounds (I) of the
present invention. Particularly, when the conpounds of
the formulae (1-1), (1-2), (1-3), (1-4), (1-5), (1-6)
and (1-7) have a basic group or groups originated in
an am no or pyridyl group within the nolecule, they
Prpgipcyd oo ixempéd 6n treatnent with an acid into the
correspondi ng pharnmaceutically acceptable salts. The
acid addition salts include, for exanple, hydrohalic
aci d salts sughy as hydrochl ori de, hydrofl uori de,
Ry diobrom e/L\ Chyydr oi odi de; inorganic acid salts
ﬁs th @s™ritNat&, perchlorate, sulfate, phosphate and

nedr bo | ower al kyl sul - fonates such as
nethanesuf%onate trifluoronethanesul fonate and

et hanesul ate; arylsul fonates such as

benzenes nate and p-tol uenesul fonate; organic acid

salts such"as funarate, succinate, citrate, tartrate,
oxalate and naleate and amno acid addition salts

~Q%yt %h%& 3 ﬂ f ) E?thof4ﬂaxﬁ 9 ?Ek9a9598930§1958ﬂ9§ny1)

LLLARSS Ul C)\dllpl y  odl'ODUXYI S

-N-Hay-mhy1bendarveet edyon - Qnggﬁsﬂamhewf;tahbaxaasaeu nt 0
the corresponding pharnmaceutically acceptable salts.

The Baspoaddi of drwhiatsion Fxaypd.e ﬁoﬁa@xlaﬁfrm@d%q@ahy the

sag\eekg}quivéaldés suc s SOdI :@salt a@ dgjgg%lﬁss Bndsgccbrdlng

thereto, or by a combination of these and ordinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methylthiazole, cyclohexanthiol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC15 )
6:1.20-1.75(6H,m),1.84(2H,m),2.06(2H,m),2.36(3H,s),3.25(1H,
m),6.56(1H,s),7.43(1H,d,J=8.7HZ),7.64(1H,d,J=8.7Hz),8.33(1H
.S)

ESI-MS{m/e):433[M+H]"

Production Example 7
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R

salts or magnesium salts; and organic base salts such
as 112 ammoni um salt, guanidine, triethylam ne and
di cycl ohexyl am ne. 1In addition, the conmpounds of the
present invention may exist in optional forns of the
hydrates or solvates of the free conpounds or salts.
The conpounds of fornula (I) can be used in the

manuf acture of a medi canment for the prevention of, or
prophyl actic or therapeutic treatnent of type 2

di abetes nellitus or a disease or condition

Mass_gciated therewith, by conbining the conmpound of of

3-RLAAR Kfefy1 LEARSY) LG - #98e 19! 224 §0FPRHOT0S vy -

rormulra (1) W urse, vdl'y V\IIlII e nature—ol

sd1FanydQnli- t(rtﬂmatzalbe zt-fggat-edpytmal nar thepbbaameagpound

sel-ected and- its route of -adm nistration. Tt wi

al 50 ConpyuBGCoF dmfluas dre Eageip oy ghan A1 prodsekdy the

of §5§j¥£ﬂ|V| ua Fa |ent I n gener '%h%ﬂﬁegBednGGBSFdlng

tﬂ%ﬁ:ek%%dyor W?' EQEmeRBSft_eLBﬁkBﬁ/ tﬂgggtargi Ql‘dﬂﬂak? nmgds'sowzl.th

ng per kg, "and nore preferably abou

theer hgse i n of ngl 8, erddtNieed- nlomz:s:.dnhécanwoﬂafllc acid,
necessary to use dosages outside of these limts in
2-ggpmodhiagolan exanpl e of4aféHPF85hé09h9D0Hosage is and

from.a about 01 ng. to as high as about 2.0
3-grersa 38 grﬁlﬁthﬁ §°ﬁ§l or divided dosages, twice

tpiverf(ewe1tymes daily. Preferably the dosage ranges
fromabout 1.0 to about 200 ng per day given once
6:7.01(1H,d4,J=8.7Hz),7.09(1H,d,J=3.6Hz),7.19(2H,m),7.25(1H,

d,J=8.7Hz),7.50(1H,&4,J=3.6Hz),7.50(2H,m),8.35(1H, s)

ESI-MS{m/e):431[M+H]"

Production Example 8

o] S’\>_
\N
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r

Manufacture of

3-(thiazole-2-yl-sulfanyl)-6-(4H-[1,2,4]-triazole-3-yl)-N

-{4-methyl-thiazole~2-yl)-2-pyridine carboxamide

Compound of Production Example 8 can be produced by the
same method as Production Example 1, by a method according

thereto, or by a combination of these and ordinary methods, with
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or twce daily. More preferably the dosage is about
10-100ng given once daily. Wen intravenous or or
oral adm nistration is enployed, a representative
dosage range is fromabout 0.001 ng to about 100 ng
(preferably fromO0.01 ng to about 10 ng) of a conpound
113 of fornmula (I) per kg of body wei ght per day, and
nore preferably, about 0.1 ng to about 10 ng of a
conpound of Formula | per kg of body weight per day.
thds nmerdd onesE abo¥ es - d heh phas nBaentidalecaripasytion acid,
conprises a conpound of formula (1) and a
Zﬂ%ﬁ%éeﬁlﬁﬂ%ﬁp—l@‘glaﬁééépt abl e éaperesptanthigrmle and
"CQ itio ses a product conprising the
'QFF'@g% Ené 'HgPialent(s) (phar maceutical |y
}ﬁ@ﬁﬁ@b@ﬁl? exci pients) that make up the carrier, as
wel |--as any product which results, directly or - - -

8: lzndlor(eat,by stsomﬁhﬁ)wnbonats@nzﬂpr@np’vemtmndpn 3. 6Hz)

ggregation of any two or nore of the ingredients, or
S'mﬁd#ﬁd@sgﬁélﬁﬁ?én3054(éﬁe5ér more of the ingredients,

t ¢ of reactions or interactions

Eéﬁfﬁggg] ng?é&hxﬁﬁ Preferably the conposition is

conprised of a conpound of formula | in an anmount

that is effective to treat, prevent or delay the

onset of type 2 diabetes nellitus, in conbination

with the pharmaceutically acceptable carrier. Any
Progucigra %69?816f9adn1n|strat|on may be enployed for

providing a mammal , especially a human with an

effective dosage of a compound of the present

i nvention.o Fos—gxanple, oral, rectal, topical

int savepous, cutar, pul nonary, nasal

S N N

N\ |
—N
N = s
@FF
Manufacture ‘of

3-{2-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-yl-

sulfanyl)-N-{thiazole-2-yl)-2-pyridine carboxamide

Compound of Production Example 9 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
Z2-aminothiazole, 2~fluorcothiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC1;)
5:7.01-7.04(2H,m),7,20-7.28(3H,m),7.46(1H,d,J=3.6Hz),7.51-7
.64(2H,m),8.36(1H, s)

ESI-MS(m/e):431[M+H]"
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and the |like may be enpl oyed. Exanpl es of dosage forns -
include tablets, troches, dispersions, suspensions,
sol utions, capsules, creanms, ointnents, aerosols and
the like, with oral tablets being preferred. In
preparing oral conpositions, any of the usua
phar maceuti cal nedia nay be enpl oyed, such as, for
exanple, water, glycols, oils, alcohols, flavoring
agents, preservatives, coloring agents and the |ike
in the case of oral Iliquids, e.g., suspensions,
elixirs and solutions can be 114 exanplified; or
Profuqtaion FEempde d@e starches, sugars,
m crocrystal line cellul ose, drluents, granul ati ng
agents, lubricants, binders, disintegrating agents
and the |ik®g,; §£f£> solids may include powders,

AR & ‘Wi th-the-solid oral S -
queparpti ns Hei Y preferred Because of their ease of
1 Ni 'on tabl ets and capsules represent the

nost advant‘geous oral dosage unit forns. |If desired,
tabl ets coated by standard aqueous or

nonaqueou hni ques. In addition to the comon
dosage for Sset out above, the conpounds of Fornul a

I may al so be adm nistered by controlled rel ease
nmeans and/or delivery devices such as those described
ManhfdcPuraat ent Nos. 3,845, 770; 3,916, 899; 3, 536, 809; of

349hﬂmymduhﬁaﬁyaﬁGPHGHpﬁQSQUH]Fh!&ﬁhbme 3swiltghb€ahpn ) -N-
oral adm nistration may be exanplified by capsules,
(thdeperle -3 WanRepyrdddnec sAFBPEARGAE predet er ni ned

a”DUEEmBEund of Production Example 10 can be produced by the

same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-aminothiazole, thiophenol and 3-mercapto-1,2,4-triazole.
* ﬂNMR(CDCl3)
$:7.02-7.09(2H,m),7.24(1H,d4,J=8.7Hz),7.47-7.53(4H,m) ,7.57-7
.63(2H,m),8.38(1H,s)

ESI-MS(m/e) :413[M+H]"

"Production Example 11
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the active ingredient, as a powder or granules or a

suspension in an aqueous |iquid, a non-aqueous

liquid, an oil-in-water enulsion or a water-in-oil

liquid emul sion. Such conpositions nmay be prepared by

any of the nmethods of pharmacy but all nethods

i nclude the step of bringing into association the

active ingredient with the carrier conprising one or

nore necessary ingredients. In general, the
Man@FBeslhtkons are prepared by uniformy and intimtely of

admxXing the active ingredient with Iiquid carriers
3-gi-fFfilneky -ghendboxgpt 6 €( €K [ 1 22 54 brthbaiolent-yhesylfanyl

i f necessary, shaplng the product approprlately For

XA ) 2@ '12‘- REMYLESnpr essi on or

saf¥ GRTRLES s g’r’oﬁu@ 3ot @ﬂa‘?ﬂﬂl@c hi ey then@eddd according
ingredient in a free-flow ng form’such as powder or

thetatol, s byeptonbahhyiohxetithess amdondenary mertihodst,, with
inert diluent, surface active or dispersing agent.
thgp| datFe abl@f s nwd HAELFlRHRT By2 TRY T e FAEP S Hifh| e acid,
machi n xture of the p nd noi st ened
‘ﬁﬁﬁﬁ°§ﬁ1 Fﬁg%t l'i quid dlluesF-I:}NEf ggogﬁ%ﬁgf each tablet 2@
3-fRRLabRS-fir oMy -aboskole to about ig of the active
i ngredi ent "and each cachet or capsule contains from
'HNMBYCDCL1sb about 500 ng of the active ingredient. The

fO||OMAng are exanpl es har maceuti cal dosage
P

of fornms
5:7 0P+ { W~ QoApoLRRE) of - 1 frib A RH)™) (o GLHYG, I=8. 7H2) 7.4
6-7.51(2H,m),8.32(1H,s)

ESI-MS(m/e):415[M+H]"

Production Example 12

Manufacture of

3—(4—methdxy—phenylmethylsulfanyl)-6—(4—methyl—4H—[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 12 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,
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I nj ectabl e Suspension (1.M) ng/nL Conpound of
Formula | 10 Methylcellulose 5.0 Tween 80 0.5 Benzyl
al cohol 9.0 Benzal koniumchloride 1.0 Water for
injection is added to nake 1.0 nL 116 (Table 2)

Tabl et ng/tablet Conmpound of Formula I+ 25

Met hyl cel | ul ose 415 Tween 80 14.0 Benzyl al coho
43.5 Magnesium Sterate 2.5 Total 500 ng (Table 3)
Capsul e ng/ capsul e Compound of Formula I 25 Lactose

2 -Rawelein2430%e, MAgNESi UM RL ERERY Bedz P1loE ShpHHQTD and
(Tabl e 4) Aeroso

3-mercapto—4-methyl-1,2,4-triazole.

L HNMR (CDC15)

.08:3.76(3H,8).3.79(3H,s),4.11(2H,s),6.84(2H,4,3=8.8Hz),7.01(

1H,d,J=3.2Hz),7.30(1H,d,J=8.8Hz),7.32(2H,d,J=8.8Hz),7.51(1H
,d,J=3.2Hz),7.65(1H,d4,J=8.8Hz),8.44(1H, s)
ESI-MS(m/e):471[M+H]"

Production Example 13

9 s*§>
«NW/S\[fiI%\N N
N—N g

F

Manufacture of 3-(3-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl})-2-pyridine

carboxamide

Compound of Production Example 13 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-aminothiazole, - 3-fluorothiophenol and
3-mercapto-1,2,4-triazole.

' HNMR (CDC13;)
8:7.02(1H,d4,J=3.6Hz),7.05{(1H,d,J=8.4Hz},7.18(1H, td, J=8.4Hz,
3.2Hz),7.24(1H,d,J=8.4Hz),7.29(1H,ddd,J=8.4Hz,2.8Hz,2.8Hz},
7.36(1H,d,J=7.6Hz),7.42-7.48(2H,m),8.35(1H,s)
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Per cani ster Conpound of Formula | 24 ng Lecithin, NF
Lig. Conc. 1.2 ng Trichlorofluoronethane, NF 4.025 g
Di chl orodi fl uoronmet hane, NF 12.15 g Conpounds of
formula (1) may be used in conbination with other
drugs that are used in the
treatnment/ prevention/del aying the onset of type 2
di abetes nellitus, as well as the diseases 117 and
conditions associated with type 2 diabetes nellitus.
ESE-M(m/é)ugs1mByHlé adm ni stered, by a route and in an
anount commonly used therefor, contenporaneously or
sequentially with a conpound of Formula (1). Wen a
und of formulg (1) is used contenporaneously
4q$% FaWBﬁS &?her drugs, a pharmaceutica
conp03|t|on contai ning such other drugs in addition
~t0 the conpound of -formula (1) is preferred.- o
Accor di ngl t pharmaceutical conpositions of the
[ tior¥ i ncl ude those that also contain one
§oq no heN active ingredients, in addition to a
nonpound-ef formula (1). Exanples of other active
ingredient§ that nmay be conbined with a conpound of

formul a ( dither admnistered separately or in the
sane phar utical conpositions, include, but are
not limtegto: (a) bis-guanides (e.g., buformn,

met form n, ¢phenformn), (b) PPAR agonists (e.g.,

troglitazone, pioglitazone, rosiglitazone), (c)
i nsulin,

" Manufacture of

3-(2,4-difluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-y1

—sulfanyl)—N—(thiazole—z—yl)—2—pyridihe carboxamide

Compound of Production Example 14 can be produced by the
same method as Production Example 1, by a method according
theretoe, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-aminothiazole, 2,4-difluorothiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC13)
6:6.98-7.05(4H,m),7.28(1H,d,J=8.8Hz),7.46(1H,d4,J=3.6Hz),7.5
8-7.64(1H,m),8.36(1H,s)

ESI-MS(m/e):449[M+H]"
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(d) somatostatin, (e) a-glucosidase inhibitors (e.qg.,
vogl i bose, mglitol, acarbose), and (f) insulin
secret agogues (e.g., acetohexam de, carbutam de,

chl or propam de, glibornuride, gliclazide,

glimerpiride, glipizide, gliquidine, glisoxepid,

gl yburi de, gl yhexam de, gl ypinam de, phenbutam de,

tol azam de, tol butam de, tolcyclamde, nateglinide,

repaglinide). The weight ratio of the conpound of the
pi@iual i IBxanipgd el N& second active ingredient may be
vari ed MAthlq)zigé limts and depends upon the

ef fective doge o ach ingredient. Thus, for exanple,

fpeung- 6§ the formula (1) is conbi ned wi t h

goni st the weight ratio of the conpound of

t hé' For miMa %(1) to the PPAR agonist will generally
~range from-apbqut 1000: 1 to about 1:1000, preferably-

about 200:1 about 1:200. Conbinations of a

conmpound of “&F [

ingredients will generally also be within the

af orementi oned range, but in each case, an effective

dose of each active ingredient should be used. The

foll om ngs show t he gl ucoki nase-activating capability
Mafuddrewg@mpounds (1) of the present invention and a of

test nethod theréfor. The excelTeént
3 dlardgkiarasehaectyilsatlifimgydd pébi( bi-tng tbfy 1t+-HE - [do@pddndyiazole
may be d tern1ned a%pordln to the_nethod

-l:ll

el alk

or b)ﬁoﬂipo‘ﬁ‘ﬁhhgg (g!lrlgl Eggfnﬁﬁ.g 15 can be produced by the

same method as Production Example 1, by a method according

thereto, or by a combination of these and crdinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-aminothiazole, 4-fluorothiophenol and
3-mercapto-5-methyl-1,2,4-triazole.

'HNMR (CDC1a)
6:2.58(3H,s),6.97(1H,d4,J=8.4Hz),7.04(1H,d4,J=3.6Hz),7.15-7.2
3(3H,m),7.48(1H,d,J=3.6Hz),7.54-7.58(2H,m)
ESI-MS(m/e):445[M+H]"

Production Example 16
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The gl ucoki nase activity can be determ ned w thout
directly nmeasuring glucose-6-phosphate by neasuring

t he amount of Thi o- NADH generated during the
producti on of phosphogl uconol act one from

gl ucose- 6- phosphate by a reporter enzyne

gl ucose- 6- phosphat e dehydrogenase.” Thus, the degree of
t he gl ucoki nase activity can be deternined. The
reconbi nant human |iver &K used in this assay

expressed as a FLAG fusion protein in E coli, was
purified on ANTIFLAG M2 AFFINITY GEL (Sigma). Assay
Magarfashirieed out at 30C in a 96-well plate. Ln the of

' aoégﬁlféell"
VBOas—

cont r:otupoﬁhanof Zﬁlod@fctﬁ_ber Eﬁ&mpmél Bid caenbwmcmu@eﬂ &y the

(FLAG &K, 20U nl G6PDH) was distributed thereto, to
sajie aretkesl il @radysitish Bxamply kosky a8 Bebbedapecpsding

initiate 119 th ¢tio i nal ucaqse .
ereelich 5.0 conp 158 {pn Bk the B8 PRAZRAEY merhadsy, wite
the ahsorbagee ag 408: B YBS- 2 PBe vl S BYBEYxPPic  acid,
seconds for 10 mnutes to evaluate the conpound -based
2 -@mimfoehiimizbilal, | ncrease f ofr-d&yanoihiesphdildiG- GK  was and

added so that the increase of absorbance after 5
‘MQ%Q@QiO"ﬂePI4béFWééﬁl@ 05 to 0.1 in the presence of
H#ﬁh The OD val ues of the respective conpounds to
valué ed were neasured in the respective
6:9008¢1H" at l'.FD@SGH%e‘?elf(iﬁedq?—SVé‘ﬁHﬁ §’f36>t\/§@ 857=8.8Hz),
control "was regarded as 100% From'the [ues at
7 .149d Lo gpdeti. 68z3 ofc 6A{ RHL Aods B - BHa , U@@Béﬁﬁ Ecaea(pwy) 8.

‘40(1H,s)
ESI-MS(m/e):438[M+H]"

Production Example 17
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Manufaciure of 3-(pyridine-4-yl-sulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2~-pyridine

carboxamide

Compound of Production Example 17 can be produced by the
.same method as Production Example 1, by a method according

thereto, or by a combination of these and ordinary methods, with
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were cal cul ated and used as indicators of the &K
activation capability of the conpounds. According to
t he above assay, the K activation capability of the
conmpounds in the present invention was detern ned.
Table 5 shows the results. (Table 5) Conpound No. Enmax
(%9 EC50 (pM Production Exanple 1 997 0.05
Production Exanple 7 1067 0.06 Production Exanple 30
818 0.12 As shown in Table 1, the conpounds of the

thel eSefile | NNt i of), 6f&&@hfbﬁaﬁiJﬁyﬂﬁﬁlda&éﬁﬂdx@ﬂléﬁl acid,
capability when Emax and EC50 are enpl oyed as
2-lamdinoahdegoléler eunder, t Hempres@io-pyrddtinen wi |l be and
illustrated in nore speC|f|c by way of Preparation

3- Eﬁﬁﬁﬁp§§ and- fr BBLREPSR- Exanpl es al t hough the present

gbg?n is not limted thereby at all. 120
g ?%n Exanpl-e 1 The conpound -of -Production

___6 ek % ne Mjs.) # he compound of Proc @Wlm) AT

oxi de ahd’ 75 parts’ of [actose were hoaneneoust
1(&HdeJbG pHepas e3a( tH| s) 8. p2(2Rr §, Hrepdizali on in
er or fine powder of not |arger than 350 Nun. The
ES&lM§ﬂ@de)p6%ﬂéwyﬂbreparatlon was pl aced in capsul e
containers to prepare capsule preparations.
Preparati on Exanple 2 The conpound of Production
Exanple 1 (45 parts), 15 parts of starch, 16 parts of

| act ose, 21 parts of crystalline
Production Example 18

N._ _5._ _N =
«W/E\rLN N
N—N g

Manufacture of 3-{4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazoleo[5,4-blpyridine-2-yl)-2

-pyridine carboxamide

Compound of Production Example 18 can be produced by the
same method as Production Example 1, by a methoed according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-~amino-thiazoleo[5,4-blpyridine, 4-fluorothiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC1;)
0:7.00(1H,d4,J=8.8Hz),7.16-7.20(2H,m),7.25(1H,d,J=8.8Hz),7.3
7—7.41(1H,m),7.55~7.58(2H,m),8.02(1H,d,J#8.4Hz),8.42(1H,s),
8.51(1H,d,J=4.4Hz)
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[

cellul ose, 3 parts of polyvinyl alcohol and 30 parts
of distilled water were honogeneously m xed,
disintegrfated, granulated, dried and sieved to give
a granul ar preparation having a size of 1410 to 177
Nun di aneter. Preparation Exanple 3 After a granul ar
preparati on was manufactured by the sane nethod as in
Production Exanple 2, 3 parts of calcium stearate
were added to 96 parts of the granul ar preparation
EsToMsowed )by s2gMbiigcting to a conpression nmolding to
prepare tablets having 10 nmdianeter. Preparation
Exanple 4 To 90 parts of the granul ar preparation
manuf actured by the nethod of Production Exanple 2
PrpduetigneB=20Ppart8 of crystalline cellul ose and 3
parts of calciumstearate followed by subjecting to a
-conpression nolding to give tablets of 8 mm dianeter. -

A m xed sion of syrup gelatin and precipitatged
[ at'g.yps added thereto to prepare 121
§§ gafl- ¢ ated tablets. In a thin-layer chronmatography

of EX Bes, Silicagel 60F245 (Merck) was used as a
plate a a UV detecter was used in a detection

met hod. silica gel for a colum, Wakogel TM C- 300
(Wako Pure Chemical) was used while, as silica gel for
a reversed;phase colum, LC SorbTM SP-B-ODS ( Chento)
or YMC GeITM ODS- AQ 120-550 (Yanmanura Kagaku
Kenkyusho) was used. Meanings of the abbreviations in
the followi ng Exanples are as shown bel ow.

Manufacture of 3-{4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{4-methoxymethyl-thiazole-2-y1)-2

-pyridine carboxamide

Compound of Production Example 19 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC13) |
§:3.43(3H,s),3.86(3H,s),4.51(2H,s),6.92(1H,s),6.96-7.02(3H,
m),7.22(1H,d,J=8.7Hz),7.49(2H,d,J=8.7Hz),8.35(1H, s)
ESI-MS(m/e):487[M+H]" |
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i -Bu: isobutyl group n-Bu: n-butyl group t-Bu:

t-butyl group Me: nethyl group Et: ethyl group Ph:

phenyl group i-Pr: isopropyl group n-Pr: n-propyl

group CDC13: heavy chloroform CD3CD: heavy nethano

DMSO- d6: heavy di nmet hyl sul foxi de Meani ngs of

abbrevi ations in nuclear nagnetic resonance spectrum

are as shown below. s: singlet d: doublet dd: double

doublets t: triplet m nmultiplet br: broad q:
P¥BAfdtelon) ExGaipRle P@ constant 122 Hz: Herz Production

ExarrplelNSNNN Ni ns

\
N /L

l

H.C 0

3

Manufacture of 3-(4-acetyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{(thiazole-2-yl}-2-pyridine

carboxamide

Compound of Production Example 20 can be produced by the
same method as Production Example 1, by a method according
thereteo, or by a combination of these and ordinary metheds, with
the use of 3,6~dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-acetylthiophencol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC13)
06:2.65(3H,s),7.05(1H,d,J=3.6Hz),7.10(1H,d,J=8.4Hz),7.25(1H,
d,J=8.4Hz),7.47(14,d,J=3.6Hz),7.65(2H,d,J=8.6Hz),8.01(2H,4d,
J=8.6Hz),8.36(1H,s)

ESI-MS(m/e):455[M+H]"
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0, CH, Manufacture of

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y

[)-N- (thiazol.e-2-yl)-2-pyridine carboxam de To a

solution (400 mM) of 14.1 g (73.0 nmol) of

3, 6-di chl oro-2-pyridi necarboxylic acid in chloroform

were successively added 9.00 g (89.9 muol ) of

am not hiazole, 12.1 g (89. 7 mmol) of

N- hydr oxybenzotri azol e hydrate and 19.0 g (99.2 nmol)
PrefdubtidndEsaipykapi nopr opyl ) - 3- et hyl car bodi i mi de

hydr ochl oride followed by stirring at roomtenperature

for 24 hours. After the reaction solution was

concentr at eg, % | acetate was added to the residue
fol | owed byjwas with 0.2N aqueous sol ution of
<Hy?r @c#ﬁl wat er and saturated aqueous

f

f sodi um hydr ogen carbonate. - After drying
Nl co gating, the resulting residue was

crystallize from a m xed solvent of hexane and et hyl
acetate (%7 gl) to give 12.8 g (yield: 64% of
3, 6-di chl N-(thiazol e-2-yl)-2-pyridine - carboxam de

as a white solid. To a solution (10 m) of 1.27 g

(4.64 mmol ) of the resulting dichloro conmpound in

N, N- di et hyl f or mam de were added 1.25 g (9.04 mmol)

of potassium carbonate and 605 [tl (4.87 mml) of 123
MamuﬁepﬁumthuqﬁaheaoKth@bpbma Byyétsnﬂ-ﬁnmaa PobAt-[1,2,4]

caagggghgd@nd mashlng MAth a saturated aqueous sallne
—sotutromn. After drying and concentrating, the
r esutbipgunésofi peodas tpon Exadpby Hl iah ba meddwsddiy the

same method as Production Example 1, by a method according
thereto, or by a combination of thes.e and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-~thiazole, 2-mercapto-thiophene and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC13) |
6:7.01(1H,d,J=3.2Hz),7.06(1H,d,J=8.8Hz),7.16(1H,dd,J=3.6,5.
2Hz),7.26(1H,d4,J=8.8Hz),7.35(1H,d4d4,J=1.2,3.6Hz),7.43(1H,4,J
=3.2Hz),7.60(1H,dd,J=1.2,5.2Hz),8.35(1H, s)
ESI-MS(m/e):419[M+H]"

Production Example 22
. NQ
W

_-CH,
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R

chromat ogr aphy (hexane : ethyl acetate = 4:1 to 1:1)
to give 1.70 9 (yield: 97% of 6-chloro-3-(4-nmethoxY-
phenyl sul anyl ).- N- (t hi azol e- 2-yl ) -2-pyridi.ne
carboxam de as a white solid. To a solution (10 ni)
of 705 mg (1. 87 mol) of the resulting 6-chloro
derivative in N, N-di net hyl formam de were added 350 ng
(2.53 mmol ) of potassium carbonate and 285 ng (2. 82
nmmol) of 3-nmercapto-1,2,4-triazole followed by
heating to reflux for 35 hours. Water was added to
Mthe reaction solution and, after extracting with c
_ﬁHﬂgﬂgHEEmliDL_LhLﬁﬁmLLHES+_LhE_DLgﬂnLQ_La¥eL_JMﬁL____£L_
' in- resi due

aphy

__t_:(l(‘a*}!oqneafso_ﬁrﬁ‘-_s{l‘?i_ Eﬁﬁ}ql)__rtﬁgz&eagygy _gtg}_-ghhhg.atu on

carbokantidegi ve 410 ng (yield: 5099 of the title
conpound as a white solid. 1H NWR (CDC13) 6: 3.87 (3H,
goppoung of J’HOGWCUPHZEX?IIPFLG 2 can=bg mregyced bysthe

aETf_Imeq‘)’h %E§IS I@go@ t):Lon a[z%d’l éo%gﬁgﬂgt%%d gcggrding

tHrRAUCt b PByEX BBRbERat1bA S tWBES aﬁf@éﬂa@ﬁar!wnéﬂ}f‘oé@nﬁlth
method as in the above Production Exanple 1.

th&nal yidecal «fat a Bf6t—hbehlonap2)upgim®inesammxyllc acid,

her eunder. 124 Production Exanple 2 3 S CH 0 NCN3
2-amino-thiazole, 4-methoxymethyl-thicphenol and

3-mercapto-1,2,4-triazole.

L HNMR (CDC1s)
6:3.46(3H,s),4.50(2H,s),7.00(1H,d4,J3=3.2Hz),7.02(1H,d,J=8.8H
z),7.17(14,d,J=8.8Hz),7.42(1H,d,J=3.2Hz),7.43(2H,d4,J=8.0Hz)
.7.54(2H,d,J=8.0Hz),8.33(1H, s)

ESI-MS{m/e):457[M+H]"

Production Example 23

=

TN/

0
NS, N =
rmﬁﬁ'w/ ; N7 N

>
N—N
& ]

7

F

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-(5-methyl-4H-[1,2,4]

triazole-3-yl-sulfanvl)-N-(thiazolo[5,4-b]lpyridine-2-y1)-2-

pyridine carboxamide

Compound of Production Example 23 can be produced by the

same method as Production Example 1, by a method according

141



NS &N N-N F Manuf acture of
3-(4-fluoro-phenyl sul fanyl)-6-(4-nmethyl-4H[1, 2,4]tria
zol e-
3-yl-sul fanyl)-N(4-nethyl -thiazol e-2-yl)-2-pyridine
car boxam de The conpound of Production Exanple 2 can
be produced by the sane nethod as Production Exanple
1, by a method according thereto or by a conbination
of these and ordinary nethods, with a conmon net hod
thie$eRE, HOpPiLOGRE Pn Rt DY io# HECAE BYdi €18t ¥ methods, with
2-am no-4-net hyl t hi azol e, 4-fl uoro-thi ophenol and
thd- mrercept o-oF methyd -di ch bitd - aaotmel d iR :GOGK3) Sacid,
2.42 (3H, s), 3.74 (3H, s), 6.62 (1H s), 7.00 (1H
2-gmipo=thigzey[5741DIpYridine g = H-Hlypyotiyiqphenel  and

7.53_(2H . m.. 8,40 (1H ESI-MS (me): 459
--3*-Pr?F7FH?Pt°P?é’BﬁEP{’%hlE%a%#’él%z%{ﬁ‘\r = N NN NN

kiR (MBayfpcture of
3-(£-fluoro-phenylsulfanyl)-6-(4k¥[1,2,4]

5:2L5A79M s B; ¢/l 96 ULH pdyd 98 NKA)y el 7 116 e2r0) @) 27 yl) ¢ 1, 4, T
pyri di ne car boxam de Conpound of Production Examgle 3
=8:8Hzhe7 pPBlLeddpy=£n@. 8.0Hz),7.50-7.54(2H,m),8.00(1H,4,J

=8.0Hz),8.45(1H,d, J=4.8Hz)
ESI-MS{m/e):496[M+H]*

Production Example 24

o} S O“-Cﬁz
N Sa Ny /!;>_/
ST N
N—N P
5

<c?

3

Manufacture of 3-{4-methyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(4-methoxymethyl-thiazole-2-yl)-2

-pyridine carboxamide

Compound of Production Example 24 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6—dichloro~2—pjridinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole, 4-methylthiophenol and
3-mercapto~1,2,4-triazole.

*HNMR (CDC1;)

$:2.42(3H,s),3.43(3H,8),4.51(2H,s),6.91(1H,s),7.00(1H,d,J=8
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E

p—

same nmethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordinary nethods with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
2-am no- 4- et hyl t hi azol e, 4-fl uoro-thiophenol and
3-nercapto-1, 2,4-triazole. 1HNVMR(CDC13) 5:2.40(3H, S
),6.61(1H,s),7.01(1H,d, J=9.3Hz), 7.17-7. 25(3H
m,7.58(2H, m, 8.35(1H,s) ESI-M5(nie): 445 MtH] '
. 90ducioqn HE¥ATREE 8z ) 07 b F2M\ aNg Mg Clrrz§-, M. Baf 28, aFi=8.4
Manuf act ur e “of
HZ3-,(84A-3f (e, e )phenyl sul f anyl ) - 6- (1- et hyl - i m dazol e- 2-yl
- sul fanyl) met hyl -t hi azol e-2-yl')-2-pyridi ne
E%Ia'@'@d%b(m)dé?’ééﬁhadnd of Production Exanple 4 can be

| Pﬁéﬁ% %ced %% ggr gne nmet hod as Production Exanple 1,

i'ng - thereof, or by a conmbi nation of
t hese and ordi nary nethods, with 126 the use of
3,6-dich|oro-2-pyridinecarboxylic acid ,

2 an1no- - \h | t hi azol e, 4-fl uorothi ophenol and
T ¥ o
N—N
S5
Cl
Manufacture of

3-(4-chloro-phenylsulfanyl)-6-(4H-[1,2,4]1-triazole-3-y1-

sulfanvl)-N-(4-methoxymethyl-thiazole-2-yl}-2-pyridine

carboxamide

Compound of Production Example 25 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole, 4-chlorothiophenol and
3-mercapto-1,2,4-triazole.

THNMR (CDC1;)
5:3.43(3H.s).4.50(2H,s8),6.91(14,s),6.97(1H,d,J=8.8Hz),7.20(
1H,d4,J=8.8Hz),7.42(2H,d,J=8.4Hz),7.49(2H,4,J=8.4Hz),8.33(1H
,S)

ESI-MS(m/e):491[M+H]"
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3-nercapto-4-nethyl-1,2,4-triazole. 1HNVR(CDCL3)
5:2.41(3H,s),3.73(3H,s),6.60(1H,s),6.77(1H, d, J=8. THz) ,
6.92( 1H,d,J=8.7Hz),7.10-7.22(4H m,7.52(2H m

ESI - MS5(m e) : 458 MtH] + Production Exanple 5 ci, o Sl ~
NSNN-~a YNN NN(/ S F Mnufacture of
3-(4-fluoro-phenyl sul fanyl)-6-(l-nmethyl-IHtetrazole-5
-yl-s ulfanyl)-N(4-nethyl -thiazol e-2-yl)-2-pyridine
carboxam de Conpound of Production Exanple 5 can be

PHYRRHGRE BXahpeesage nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of

t hese and Egg?ry nmet hods, with the use of
y

yri di necar boxylic acid,

%g{ani 4- net hyl t hi azol e, 4-fl uorothi ophenol and

- mer Caf | -methyltriazole. 1HNMR(CDCL3) S

2 CA3(3H, 8) & 4:-12(3H, 8), 6. 65(1H, s), 7.12(-1H, d, J=9. OHz)-,-7. -
21(2H .45(1H, d, J=9. OHz), 7. 58(2H, m)
ESI - M5( 460 MtH] ' 127 Production Exanple 6

Manufacture of 3-(4-fluoro-phenylsulfanyl)-6-(3H-[1,2,4]

triazole-4-yl-sulfanyl)}-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 26 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole, 4-fluorothicophenol and
4-mercapto-1,2,4-triazole.

* HNMR (CDC13) |
6:6.66(1H,d4,J=8.8Hz),6.72(1H,d,J=8.8Hz),6.86(1H,d, J=4.0Hz),
6.89-6.94(2H,m),7.25(1H,d4,J=4.0Hz),7.27-7.30(2H,m),7.72(1H,
s).

ESI-MS(m/e):431[M+H]"
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o~ NSM NNCGCHa NNS b Mnufacture of
3-(cycl ohexyl sul fanyl)-6-(4H1[1, 2,
4]triazol e-3-yl -sul fanyl)
-N-(4-nmet hyl -t hi azol e-2-yl ) - 2-pyri di ne carboxam de
Conmpound of Production Exanple 6 can be produced by
the sanme method as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nethods, with the use of
3, 6-di chl oro- 2-pyri di necar boxylic acid,
2-am no- 4- net hyl t hi azol e, cycl ohexant hi ol and
Pr@dmamdaptﬂx&mﬂla 2Vi azol e. 1HNVR(CDC13)
5: 1. 20- 35( ,1.84(2H, M, 2. 06(2H, M, 2. 36(3H,s), 3.2
5(1H, '
, 43(1F|d J=8. 7%&) 7.64(1H,d, J=8. 7THz), 8.
(1 s) ESI-NB(nie) 433[ MHH] * - Product i on Exanmple 7
IS S F 128 Manuf acture of

\3
O
3- (4-f @phenwsmfanyn 6-(4H-[ 1,2, 4]triazol e-3-yl

Manufacture of

3-(4-methylsulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine

carboxamide

Compound of Production Example 27 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-methylsulfonylthiophenol and
3-mercapto-1,2,4-triazole.

' HNMR (CDCL1;) |
8:3.12(3H,s},7.05(1H,d,J=3.6Hz),7.11(1H,d,J=8.8Hz),7.28(1H,
d,J=8.8Hz),7.48(1H,d,J=3.6Hz),7.74(2H,d,J=8.0Hz),8.00(2H,d,
J=8.0Hz)8.39(1H, s)

ESI-MS(m/e}:491[M+H]"
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sul fanyl)-N-(thiazol e-2-yl)-2-pyridi ne carboxam de
Conpound of Production Exanple 7 can be produced by
the same nethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxyli c aci d,
2-am not hi azol e, 4-f |uorothi ophenol and
3-nmercapto-1,2,4-triazole. 1HNVR(CDC13)
productichHEdahpRe7RiB) , 7. 09( 1H, d, J=3. 6Hz), 7. 19(2H, M, 7. 2
5(1H,"
d, J=8. 7Hz), 7. 50( 1H, d, J=3. 6Hz), 7. 50( 2H, m, 8. 35( 1H, s)
ESI-NB(nie):4i§fhﬁkﬂ' Production Exanple 8 N 0 NN

CF13 S &N NN N7 S U Manufacture of

3-(thiazo e1§§* -sul fanyl)-6-(4H1[1,2,4]-triazol e- 3-yl
- hy - t-hi-azol e-2-yl)-2-pyri dine carboxam de

of Production Exanple 8 can be produced by

the same$nethod as Production Exanple 1, by a nethod

accor di thereto, or by a conbination of these and

ordi nar t hods, with 129 the use of

3, 6-di chl™pr o- 2- pyri di necar boxyl i c acid,

2-an1n9&genethylthiazole, 2-mer capt o-t hi azol e and

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{(5-hydroxymehyl-thiazole-2-yl)-2-

pyridine carboxamide

Compound of Production Example 28 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-hydroxymethyl-thiazocle, 4-methoxythiophenol and
3~mercapto-1,2,4-triazole.

'HNMR {CDC1,)
0:3.86(3H,s).,4.78(2H,s),6.99(2H,d,J=8.8Hz),7.02(1H,d4,J=8.8H
z),7.18(1H,d,J=8.8Hz),7.35(1H,s),7.46(2H,d,J=8.8Hz),8.39(1H
+S}

ESI-MS(m/e):473[M+H]"*

Production Example 29
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3-nmercapto-1,2,4-triazole. 1 HNVR (CDC13 )
5:2.40(3H,s),6.60(1H m,7.30-7.36(2H m, 7.59(1H, d, J=3.
6Hz), 8.02(1H,d,J=3.6Hz), 8.34(1H, s)
ESI-M5(m e): 434 MtH]' Production Exanple 9 o CLStN)
S Manufacture of
3-(2-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]-triazole-3-y
| - sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
Compound of Production Exanple 9 can be produced by
the sanme nethod as-Rroducti on Exanple 1, by a nethod
accor dingg_ ther t%o by a conbi nati on of these and
H R dTR@r hods,Nwi¥h the use of
“3.%- divehl or'as Byri di necar boxylic acid,
2- am not hi azol e] 2-fl uorot hi ophenol and
3-nercapto-1, t riazol e. 1HNMR(CDCL3)

81 7.01-7.04(2 ;' 7.20-7.28(3H,m, 7. 46(1H, d, J=3.6Hz), 7"
.51-7 .64(2H,nY, 8.36(1H,s) ESI-M5(me): 431 MtH ' 130
Production Exanple 10 O'S NS N~ N N\IH

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-(5~-methoxymethyl-4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 29 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2—amino¥thiazole, 4-fluorothiophenol and
3—mercapto-5—methoxymethyl~l,2,4—triazole.

LHNMR (CDC1;)
8:3.50(3H,s),4.76(2H,s),6.98(1H,d4,J=8.8Hz),7.03(1H,d,J=3.2H
z),7.14-7.22(3H,m),7.48(1H4,d4,J=3.2Hz),7.54-7.57(2H,m)
ESI-MS(m/e):475[M+H]" '
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N / S Manufacture of

3- phenyl sul fanyl -6-(4H-[1, 2,4]-tri azol e-3-yl -sul fanyl)

-N- (thiazol e-2-yl)-2-pyridine carboxam de Conpound of

Production Exanple 10 can be produced by the sane

met hod as Production Exanple 1, by a nmethod according

thereto, or by a conbination of these and ordinary

nmet hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,
PréudbkAshhiEZmbee 3di ophenol and

3-nercapto-1,2,4-triazole. 1HNMR(CDCL3)

5:7.02-7’0?(%H,n),?.24(1H,d,J:8.7FE),7.47-7.53(4H,n),?
sz# Navs , M, 8.38(1H,s) ESI-M5(nife):413[ MitH] +
N-Arod (on Exanple 11 ¢ YNN NN/ O F 131

Manuf actiur e of
3-(4-1l ‘0- phenyl oxy) - 6- (4H[ 1, 2, 4] ~triazol e- 3-yl -sul -
fanyl -WN- (thiazol e-2-yl)-2-pyridi ne carboxam de

Conpound,,of Production Exanple 11 can be produced by

the sane method as Production Exanple 1, by a nethod

according thereto, or by a conbination of these and

ordi nary nethods, with the use of
Madu8adicabkor o- 2- pyri di necar boxyl i ¢ aci d, of

3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3

-yl-sulfanyl)-N-{thiazole-2-yl)}-2-pyridine carboxamide

Compound of Production Example 30 can be produced by the
same method as Production Example 1, by a method according
thereto or by a combination of these and ordinary methods, with
the  use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.

! HNMR (DMSO-d; )
§:2.51(3H,s),7.17(1H,d4,J=8.8Hz),7.21(1H,d,J=8.8Hz),7.35(1H,
d,J=3.6Hz),7.36(1H,d,J=8.8Hz),7.57(1H,d,J=3.6Hz),7.83(1H,d4d
,J=2.4,8.8Hz),8.53(1H,d4,J=2.4Hz),8.72(1H, s),

ESI-MS(m/e) :428[M+H]

Production Example 31
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2-am not hi azol e, 4-fluorophenol and
3-nercapto-1,2,4-triazole. i HNMR (CDC13 )

5:7.04(1H,d, J=3. 6Hz), 7. 05-7. 13(4H, m., 7. 24(1H, d, J=8. 7THz
), 7.4 6-7.51(2H,m,8.32(1H,s) ESI-M5(ne): 415 M+H|'
Production Exanple 12 HC 0O S \W\N S & NN NN/ 0OCH3
Manuf act ur e of

3- (4- net hoxy- phenyl nmet hyl sul fanyl )-6-(4-nethyl -4H[1, 2
, 4]

triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxani de Conpound of Production Exanple 12 can be

Mapudggdad of

ca—xmemamEZtie 4 met hYI -1 2 4-tri azoI e. 'HNI\/R(CDC13)

5:3.76(3H,s),3.79(3H,s),4.11(2H, s), 6. 84(2H,d, J=8. 8Hz) ,
7. 01€ompound of Production Example 31 can be produced.by the

ool S s, ) o, % Sy b
th%%'e‘t%@(cm. S?{-ff@éiﬂ%ﬁuﬁtlon of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimethylcarbamoylthiophenol and
3-mercapto-1,2,4-triazole.

' HNMR (CDC1;)
6:3.02(3H,s5)3.15(3H,s),7.04(1H,d4,J=3.6Hz),7.06(1H,d, J=8.8Hz
).7.23(1H,d,J=8.8Hz),7.49(1H,d,J=3.6Hz),7.50(2H,d,J=8.4Hz),
7.61(2H,d,J=8.4Hz),8.39(1H, s)

ESI-MS(m/e):484[M+H]"

Production Example 32

0o 5
A\
SRR
N—N e s

M
T

Manufacture of

3-(4-trifluoromethyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole—3~yl—sulfanyl)—N—(thiazole—z—yl)—2-pyridine

carboxamide
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Production Exanple 13 OIS~ NS & N\N Y NNF
Manuf act ure of

3- (3-fluoro-phenyl sul fanyl)-6-(4H[1, 2, 4]

triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 13 can be
produced by the sane nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of

3, 6- ¢bmbbana.éf;nﬁUdemabarbmambLe I ichn be produced by the
2-am not hi azol e, 3-fl uorothi ophenol and

saparreticth-a8 Brpdudtissl Exampivr(oDAB) @ method according
th ZH%OZ(&]I:—Lb%,éJ com%%)a‘tz_ogscgg'fll‘xeSe anc'f'lalz ’:Lnals(me'_":hodds‘] vsuth

i 2HA)sd 20a T (pyelaftilofo 20l otk Sldndchodbiy 2882 osa,

- 8Hz), - 7.36(1H, d, 3=7.6Hz), 7. 42 48( 2H
ZZEﬁidEQtﬂMabﬁha,431[NHHkrleuodbmbthglﬁhamphenmA O - Sand
F Ct F Manufacture of

3-meprapt@i-fli. oo Lpheapleul f anyl )-6- (4H[1,2,4]-triazol e

1Hﬁﬁ§@cnc13)
8:7.04(1H,d,J=3.6Hz)}7.06(1H,d,J=8.8Hz),7.26(1H,d,J=8.8Hz),7
.47(1H,d,J=3.6Hz),7.66-7.74(4H,m),8.38(1H,s),
ESI-MS(m/e) : 481[M+H]"

Production Example 33

Manufacture of

3-{4-methylcarbamoyl-phenylsulfanyl)-6-{4H-11,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 33 can be produced by the
same method as Production Example 1, by a method according
- thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-methylcarbamoylthiophenol and

3-mercapto-1,2,4-triazole,
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-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
Conpound of Production Exanple 14 can be produced by
the same nethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxyli c aci d,
2- am not hi azol e, 2, 4-difl uorothi ophenol and
3-nmercapto-1,2,4-triazole. ' HNVR( CDC13)
1H&M§(&§C13p5(4H m, 7.28(1H d, J=8. 8Hz), 7. 46(1H, d, J=3. .00
), 7. 8-7.64(1H, m,8.36(1H,s) ESI-M(me): 449[NHW
(3a4apﬂeausﬂzbn Exaapm d5J=§. 8HS) , N. 85 &N NE~JT=Bi3€Hz N, 7. 20
N E _Manufacture

(1§, 043 PuBFES phehy S8t Rafly?) B2 57 n30 K- AT $17) . 1,512
zglL S y -N-(thiazole-2-yl)-2-pyridine
He ?a?ngéﬁfﬁescgb gﬂn of Production Exanple 15 can be
esproguaed )by 7ohg+usane nmet hod as Production Exanple 1,
by a nethod according thereto, or by a conbination of
these and ordi nary nethods, with the use of

Produc &%EI Xamplgygldlnecarboxyhc aci d,

0 s
AN
recT
N—N P s

Manufacture of

3-({hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole—S—yl—sulfanyl)—N—(thiazole—z-yl)—2—pyridine

carboxamide

Compound of Production Example 34 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-hydroxyethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.

LHNMR(CDC1;) |
8:3.97(2H,m),4.13(2H,m),7.00-7.11(4H,m),7.23(1H,d,J=9.0Hz},
7.46-7.54(3H,m),8.36(1H,s)

ESI-MS{m/e):473[M+H]"
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2- am not hi azol e, 4-fluorothiophenol and

3-nercapto-5-nethyl-1,2,4-triazole. 1HNVR(CDC13)

5:2.58(3H,s),6.97(1H,d, J=8. 4Hz), 7. 04(1H,d, J=3. 6Hz), 7. 1

5-7.2 3(3H,m,7.48(1H,d, J=3.6Hz), 7.54-7.58(2H, m

ESI - M5(m e): 445 MtH] ' Production Exanple 16 0 ~ NN-S

N~NN'S 11 N 135 Manufacture of

3- (4-cyano- phenyl sul fanyl )-6-(4H[1, 2,4]-triazol e- 3-yl

- sulfanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
ProaquReynd giaﬁ%gguggion Exanpl e 16 can be produced by

the same nethod as Production Exanple 1, by a nethod

according thereto, or by a conbination of these and

ordi nary msthodgH wth the use of

3, 6- dlchloro- yrldlnecarboxyllc aci d,

2 am not b ecw4 cyanot hi ophenol and

rgap o 1‘ 4 triazole. 1 HNWR (CDCL3 )

3.6Hz) . 7. 11( 1H, d, J=8. 8Hz) . 7, 30( 1H, d, J= 8

NJBHZ)
7. 49(1H B, 3=3. 6Hz) , 7. 65( 2H, d, J=8. 8Hz) , 7. 73(2H, d, J=8. 8H
z), 8. 1H s) ESI-MS(nie): 438] MeH] '

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-~3-yl-sulfanyl)-N-{5-dimethylaminomethyl-thiazole-2

~-yl)-2-pyridine carboxamide

Compound of Production Example 35 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
2-amino~5-dimethylaminomethylthiazole, 4-methoxythiophenol
and 3-mercapto-1,2,4-triazole.

L HNMR ( CDC13)
6:2.32(6H,s),3.70(2H,s),3.85(3H,s),6.97(2H,d,J=8.8Hz),7.00(
iH,d4,J=8.5Hz},7.19(1H,d,J=8.5Hz),7.26(1H,s),7.46(2H,d,J=8.8
Hz),8.31(1H,s)

ESI-MS(m/e):500[M+H]"
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Production Exanple 17 Y 0o s-3\\ S NN N~-NY NI NN/
S o N Mnufacture of

3-(pyridine-4-yl-sul fanyl)-6-(4H[1, 2, 41

triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 17 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of
these and ordinary nethods, with 136 the use of

pPradociichl exemgrPysé di necar boxylic acid,
2-am not hi azol e, 4-nercapt o-pyri di ne and

3-mercapt & 1, T%ytriazole. 1 HNMVR (CDC13

@-7}.8 J6, J=3/6Hz) , 7. 28-7. 35(2H, m), 7. 43(2H, d, J=6. OHz
) g. 5 1| 1H'd, J=3. 6Hz) , 8. 39( 1H, 5) . 8. 62( 2H, d, J=6. OHz)

NES] - :414] MkH]' Production Exanple 18 o\ /

E

O\/\N/GHs
I
. 3

Manufacture of

3-(4-dimethylaminocethyloxy-phenylsulfanyl)}-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 36 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimethylaminoethylthiophenol and
3-mercapto-1,2,4-triazole.

! HNMR (CDC1;)
8:2.40(6H,s),2.82(2H,t,J=5.6Hz),4.13(2H,t,J=5.6Hz),6.95-7.0
5(4H,m),7.21(1H,d,J=8.7Hz),7.42-7.50(3H,m),8.36(1H,s)
ESI-MS(m/e):500[M+H]"

Production Example 37
9 N
No Sa My N/i;>
ST
N—N Pz

OH
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F Manufacture of
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl-sul fanyl)-N(thiazol eo[5, 4-b] pyri di ne- 2-
yl)-2 -pyridine carboxani de Conpound of Production
Exanpl e 18 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,
with the use of 3,6-dichloro-2-pyridinecarboxylic
acid, 2-am no-thiazol eo[5, 4-Db] pyri dine,
4- fluorothlophenol and 3-nercapto-1,2,4-triazole.
Manppfieritene] 3) of

3—%43h%%§%§ygtﬂ§§LSﬁ%hyzsﬁﬁfgnZQSZELF1H3[25§153d,J=8-SFE

kol ANCHE T o1 BEnga 5002 el B0 03U AL ) DaBpgbiifo2(1

H sy, 8 5I( tH o, 3=4.4Hz) 137 tbl—Nb(nXe) ABZ] VFH]T
cabockaatiden Exawple 19 NS &N N' Ote N NO, CH,

Manuf act ur e of _
3- (4CREPABRG-Pherpoagtieny Exaspta 3t £ap e produced by the

[ I I I A hoxynet hy z =2
Sa&r{e) %é%hg’grl | r%%(gar o>§)§1m 8‘ npou’n)étg%fgﬁl"oié ? %Sogamg
tHetHR, A ByBoRBiRRRdHGESE @Me&@%né@ﬁﬁlﬂak?%ﬂﬁ)ds with

Producti on Exanple 1, by a nethod according thereto

ther byse condf nat 8 o~ @ichhese- 2arplyoi @i macyrpexnbis, acid,
wi th
2-amino-thiazole, 4-hydroxyethylthiophenol and

3-mercapto-1,2,4-triazole.

L HNMR (CDC13)
$:2.93(2H,m),.3.90(2H,m),7.04-7.10(2H,m),7.23(1H,d,J=9.0Hz),
7.36(2H,d,J=7.8Hz),7.48-7.56(3H,m),8.34(1H,s)
ESI-MS(m/e):457[M+H]"

Production Example 38
5
Q
Y |
—N
0

4 CH

Manufacture ‘ of

3-(4-methylsulfamoyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole~2-yl)-2-pyridine

carboxamide

Compound of Production Example 38 can be produced'by the
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,

2- am no- 4- net hoxynet hyl -t hi azol e, 4-net hoxy-t hi opheno
and 3-nercapto-1,2,4-triazole. 'HNVR(CDC13)
5:3.43(3H,s), 3.86(3H,s),4.51(2H,s),6.92(1H,s),6.96-7.0
2( 3H, _

m,7.22(1H,d, J=8. 7THz), 7. 49( 2H, d, J=8. 7THz), 8. 35( 1H, s)

ESI - M5(m e): 487 MtH] ' 138 Producti on Exanple 20 CYN)
O HC 0 Manufacture of

sage meddedy [asp Rnaduai famEzampleH- [ 1y, @] method according
tri | e- 3-yl -sul fanyl.)-N-(thi | e- 2-yl.) - 2- pyr.i di .

e ST BY TERPBIRG PGP TR AP B p e with

tHY 0dygRd by, he 3?90818§%89Q-9§p%%9 e & 2P Ex TP © 1a?id,

by a net hod accordi ng ereto, y a conbination o
2 {dreise -ahd agodienar y neuhadshyMsthfambgliheocphenol and
-3, 6-di chl oro-2-pyri di necar boxylic acid, : : :
3-pexwaRpborfi-dz4-&riazadetyl t hi ophenol and

l*@ﬂ%‘?{%é?@%é’s)l %f géz rllHaéohis éEEngC?oC(lEL d, J=8. 4Hz) , 7. 2

O3 35%8) 9 991 8323 8] 7 A PR bl 38 b
H,2H,,8,. 28118, 6Biz) , 8. 36(1H, s) ESI - MS(ni e): 455[ M+tH| + 139

Producti on Exanple 21
ESI-MS(m/e) :505[M]"

Production Example 39

N S N e/
= N N
ST
N—N P
o N,cm
[
CH:l
Manufacture of

3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(isoxazole-3-yl)-2-pyridine

. carboxamide

Compound of Production Example 39 can be prbduced.by the
same method as. Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-oxazole, 4-dimethylcarbamoyl-thiophenol and
3-mercapto-1,2,4-triazole.

Y HNMR (CDC13)
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0 S-~\\ NS & NON -N Mnufacture of

3-(t hi ophene-2-yl -sul fanyl)-6-(4H[1, 2, 41

triazol e-3-yl-sul fanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de Compound of Production Exanple 21 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
t hese and ordinary nmet hods, with the use of

3, 6-dichl oro-2 grldlnecarboxyllc aci d,

d: § Qﬁw(ﬁﬁﬂﬁhvézéﬁé B, ﬁér@a%%lltlhﬁio-ﬂ)h%n@ﬂ&hw 19(1H.d,J=8.8H
5%?%4’3%%5 ) ?Zgbgﬁhd?% LRy T a4 el )

,8 6315(1}1 d, .6Hz),8.41(1H,s
2Hz), 7. 26(1H d, J=8. 8Hz) , 7. 35(1H dd, J=1.2,3.6Hz), 7.43(1

ESE-#SIm/e3 ; zmxman(lH dd, J=1. 2, 5. 2Hz) , 8. 35( 1H, s)
-~ ESI-M5(m e):419] M+H] ! Pr oduct i on Exanple 22 o $I ~
INYS NN N NN/ 140 Manufacture of

h henyl sul fanyl)-6-(4H1[1,2,4
Pr%d&%ggﬁé §§¥HB Y#ggyl)y(tﬁlazore)Z yf) 2[pyr|d?ne

o 'S
A
NS\ N g
«YULN N
N-—N g

OH

Manufacture of

3-(4-hydroxy-cyclohexylsulfanyl)-6-{(4H-[1,2,4]triazole-3-

yl«sulfanyl)—N—(thiazolé—z—yl)—2—pyridine carboxamide

Compound of Production Example 40 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6mdichloro?2—pyridinecarboxylic acid,
2-amino-thiazole, 4-mercapto-cyclohexanol and
3-mercapto-1,2,4-triazole.

*HNMR (CDC13)
$:1.30-1.60(4H,m),1.90-2.15(4H,m),3.10-3.22(1H,m),3.60-3.70
(1H,m).,6.99(1H,d,J=3.6Hz),7.40(1H,d,J=8.8Hz),7.43(1H,d, J=3.
6Hz),7.61(1H,d,J=8.8Hz),8.32(1H,s)

ESI-MS(m/e):435[M+H]"
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car boxam de Conmpound of Production Exanple 22 can be

produced by the sane nethod as Production Exanple 1

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

2-am no-t hi azol e, 4-net hoxynet hyl -t hi ophenol and

3-mercapto-1,2,4-triazol e. 1HNNR(CDC13)

5:3.46(3H,s),4.50(2H,s),7.00(1H,d, J=3.2Hz),7.02(1Hd,J
Pregugigion Example 41

z) 717(1H 88Hz) 7.42(1H, d, J=3. 2Hz), 7. 43(2H, d, J=8

7054 d, J=8. OHz) , 8. 33( 1H, s) _
NE?» TN%FU Production Exanple 23 N O
< c-INV$ %N N S F Mnufacture of

N§ (4-tFuos o- phenyl sul fanyl )-6-(5-nethyl -4H[ 1, 2, 4]
“triazol e-3

yl-sul fanyl)-N(thiazol o[ 5, 4-b] pyri di ne-2-y
»ine car boxam de Conpound of Producti on
: can be produced by the sane nethod as
Exanple 1, by a nethod according 141

thereto, or by a conbination of these and ordinary
MafRiffhedarew t lbf t heause-efluoro-phenylsulfanyl)-(4H-[1,2,4]

3, 6-di chl oro- 2- pyridi necar boxylic acid,
triazole-3- -yl-sulfanyl)}-N-(pyridazine-3- yl) -2-pyridine

carboxamide

Compound of Production Example 41 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloreo-2-pyridinecarboxylic acid,
3-amino-~pyridazine, 4-fluorothiophenol and
3-mercapto-1,2,4-triazole.

L HNMR (CDC1,)
6;6.96(1H,d,J=9.2Hz),7.12—7.16(2H,m),7.19(1H,d,J=9.2Hz),7.5
0-7.55(3H,m),8.41(1H,s),8.65(1H,d,J=9.2Hz),8.85(1H,d,J=4.8H
z)

ESI-MS(m/e):426[M+H]"

Production Example 42

\WT\f AL
N@

N
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R

2-am no-t hi azol o[ 5, 4- b] pyri di ne, 4-f [ uorothiophenol
and 3-nercapto-5-nethyl-1,2,4-triazole. 1 HNVR (CDCL13

)

5:2.54(3H,s), 6.96(1H, d, J=8.8Hz), 7.11-7.16(2H m, 7. 17(1

H d,J

=8. 8Hz), 7. 37(1H, dd, J=4.8,8. OHz), 7. 50- 7. 54(2H, m, 8. 00( 1

Hd,J =8.0Hz), 8. 45(1H,d,J:4. 8Hz)

ESI - MS(m e): 496 MtH]' Production Exanple 24 OMa N S
MagubagtukeN s s..CHa Manufacture of of

yI¥%hl@anyP¥[Nd[ﬁﬁl§§6pgxﬁn§ﬁ? £Dﬁ%@ﬂﬁﬁh@fc£¥56&ﬁﬁi&@
Exanple 24 can be produced Dy the ~Same nmet hod as
Pr odaeitipoumdxadEnplredhcthynaExatihbel 42c candbepradsrest by the
- or by a conbination of these and ordi nary nethods :
safjet Wethpd g&e PepPAvCHigne F¥G®12 dyr RN rfe B BRS | ?%Gordlng

i kEpn it B pnah %naﬁaﬁ%’%@%gﬁt A8 ey goghgns. vith

theHNMEDC1 e dlchloro Zkfyrldlnecarboxyllc acid,
5:2.42(3H,s), 3. 43(3H s),4.51(2H,s),6.91(1H, s) 00( 1H,
2-dminB-thf&zole, 2 -mercapto-pyradine and

3-mercapto-1,2,4-triazole.

LHNMR (CDC13)
6:7.02(1H,d,J=3.6Hz),7.39(1H,d,J=8.8HZ),7.45(1H,d,J=3.6Hz),
7.68(1H,d,J=8.8Hz),8.38(1H,s),8.44—8.46(2H,m),8.70(1H,d,J=1
.6Hz) '
ESI-MS(m/e):415[M+H]"

Production Example 43

0 /N
N S@fLNLN]
) ®

S

Manufacture of

3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(pyridine-2-yl)-2-pyridine

carboxamide

Compound of Production Example 43 can be produced by the

same method as Production Example 1, by a method accoxrding
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8Hz), 7. 19(1H, d, J=8. 8Hz), 7. 26( 2H, d, J=8. 4Hz), 7. 44(2H,d, J
=8.4 Hz),8.34(1H,s) ESI-M5(nfe):471(MH' Production
Exanple 25 0 SCNSNNNOCH N/ S Cd O
Manuf act ure of

3- (4-chl oro-phenyl sul fanyl )-6-(4H[1,2,4]-triazol e-3-y
| -

sul fanyl ) - N- (4- et hoxymnet hyl -t hi azol e-2-yl) - 2- pyridine
car boxam de Conpound of Production Exanple 25 can

thersdte &F By & ﬁ%mbéaﬁﬁlﬂﬁ%ah%e Plnéo%ﬂ&@r%rmf)@sl with

O T O naty® TP P R SR O Bhaa,

2-2mfndi gPraaend; pyri dinNgerRety-ieCmd&hel -pyridine and
2-an1no-4-nethoxynethy|-thiazole 4- chl or ot hi opheno

3-medcaBtoet cAptotiidzdieri azol e. 1HNNR(CD013)

H?’M%%g 3H ), 4.50(2H 5), 6:91(1H,5), 6. 97(1H d, J=8. 8Hy),

6:%3?gL€H:%ff%%Rgk£§g$£§$%g§?iﬁiﬁ?z{&é?ﬂ%fﬁib9§§Eff??z§%1ﬂ,

d,J=8.1Hz),7.77(1H,4d,J=8.1,2.2Hz),8.29(1H,dd,J=2.6,1.5Hz),
8.35(1H,d,J=2.6Hz),8.41(1H,s),8.61(1H,d,J=2.2Hz),9.68(1H,d,
J=1.5Hz)

ESI-MS(m/e):423[M+H}"

Production Example 44

N RN N N
YA
N_"
“
. N
CHa
Manufacture of

3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)}~-N-{4-methyl-thiazole-2-yl)-2-pyridi

ne carboxamide

| Compound of Production Example 44 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methyl-thiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.

L HNMR (CDC1,)
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R

Production Exanple 26 o S NNNJ NN S F
Manuf act ure of
3-(4-fluoro-phenyl sul fanyl)-6-(3H[1, 2, 4]
triazol e-4-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 26 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of
t hese and ordinar% nmet hods, with the use

P

of
8:3.894PHRFr 8- 93 p3H; 8) nbecdB bbiy$ | c6 a29 (1H.d, J=8.8Hz),7.20-
7 %oSW%pTér 7ToL 9Ky gy Dy th;aﬁgkﬁg ﬁﬂw&b C%C%;(‘hﬁ%?”o'

capto-1,2,4-fria
E%;gg)s%(/w d,4,’g=|_:ﬁ+ﬁljrlz) 6. 72( 1H, d, J=8. 8Hz) , 6. 86( 1H, d, J=4.

6.89:6.94(2H m,7.25(1H, d, J=4. OHZ),7.27-7.30(2H,H),7.7

2(1H, . s), ESI-Ms nie) 431[N%Fﬂ 144 Production
Py ferofxagpde| RS NN NNS HO S O

. Iii ”
N—'N o s

HO CH

Manufacture ' of

3-[4-(1l-hydroxyethyl-phenylsulfanyl)}l-6-(4H-[1,2,4]-

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

. Compound of Production Example 45 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and crdinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4~ (1-hydroxyethyl)thiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC1;)
6:1.52(3H,d,J=6.4Hz),4.97(1H,q,J=6.4Hz),7.03(1H,d, J=8.4Hz},
7.06(1H,d,J=3.6Hz),7.18(1H,d,J=8.4Hz)},7.47(2H,d,J=8.0Hz),7.
48(1H,d,J=3.6Hz),7.52(2H,d4,J=8.0Hz),8.34(1H, s)
ESI-MS{m/e):457[M+H]
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Manuf act ure of

3-(4-net hyl sul fonyl - phenyl sul fanyl )-6-(4H[ 1. 2. 4]

triazol e-3-yl -sul fanyl)-N(thiazol e-2-yl)-2-pyridine

car boxam de Compound of Production Exanple 27 can be

produced by the sanme nethod as Production Exanple 1,

by a nmethod according thereto, or by a conbination of

these and ordinary nethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am no-thi azol e, 4-nmethyl sul fonyl t hi ophenol and

PrsdRItGaR Gxhme14 Ul azole. 1 HNVR (CDC13 )

5:3.12(3H,s), 7.05(1H,d, J=3. 6Hz), 7. 11(1H,d, J=8. 8Hz), 7. 2

8( 1H,

d, J=8.8Hz), 7. 48( 14, d, J=3. 6Hz), 7. 74( 2H, d, J=8. OHz) , 8. 00(

2H,d, J=8. )8. 39(1H,s) ESI-MS(me): 491 MtH] ©~ 145
R \?da t a 8% OH o1s- NN H3C ' O Manufacture

@/ 3-( t hoXy- phenyl sul fanyl ) - 6- (4H[ 1. 2. 4]

NV azo gl-suIfanyl)-N—(S-hydroxynEhyI-thiazole-2-y
[ )-2- pyridiine carboxam de Conpound of Production
Exanpl e 28 be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbiMation of these and ordinary nethods,
with

CH

3

Manufacture of

3-(6-methyl-pyridine-3-yvl-sulfanyl)-6-(4H-11,2,4]

triazole-3-yl-sulfanyl)-N~-(2-methyl-thiazole-4-y1)-2-

pyridine carboxamide

Compound of Production Example 46 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6—dichloronz~pyridinecarb0xylic acid,
Z2-amino-4-methylthiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.

) L HNMR (CDC1;)
8:2.63(3H,s8),2.72(3H,s),6.96(1H,d,J=8.4Hz),7.19(1H,d,J=8.1H
z),7.27(1H,d,J=8.4Hz),7.68(1H,s),7.76(1H,d44,J=8.4,2.2Hz),8.
26(1H,s),8.59(1H,d4,J=2.2Hz)

ESI-MS(m/e) :442[M+H]"
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,
2-am no- 4- hydr oxynet hyl -t hi azol e, 4-net hoxyt hi opheno
and 3-nercapto-1,2,4-triazole. 'HNVR(CDC13)
5:3.86(3H,s),4.78(2H,s),6.99(2H,d, J=8.8Hz), 7. 02(1H,d, J
=8. 8H
z),7.18(1H,d, J=8.8Hz), 7. 35(1H,s), 7. 46( 2H, d, J=8. 8Hz) , 8.
39(1H ,s) ESI-M5(nfe):473[ MtH ' Producti on Exanpl e
29 146 o0 s--\\ NY S &N H CC- 11 NN F Manufacture
Prgrduction Example 47

3- (4 fIuogjvf?gnylsulfanyl)-6-(5-nethoxynethy|-4FL[1.2

Cl
fg( < I¢Bu|%any|)-N—(thiaZoIe-2-yI)-2-pyridine
b . de Conpound of Production Exanple 29 can be
produced Py the sane nethod as Production Exanple 1,
by a netaﬁ? according thereto, or by a conbination of
t hese a ordi nary nmethods, with the use of
3, 6-di chl pro-2-pyridi necar boxylic acid,
2- am no¥ @l e, 4-fl uorot hi ophenol and
3-mercapto nmet hoxynet hyl -1, 2, 4-tri azol e.
'HNNR(CDC1§§
5:3.50(3H,s),4.76(2H,s),6.98(1H,d, J=8.8Hz), 7. 03(1H,d, J
=3. 2H
Man)ifactaré. 22(3H m, 7 48(1H,d, J=3.2Hz), 7.54-7.57(2H m -

ESI-M5(nie): 475 Mt
3-(4-dimethy carbamoy -phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(2-methyl-thiazole-4-y1)-2-

pyridine carboxamide

Compound of Production Example 47 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methylthiazole, 4-dimethylcarbamoylthiophenol and
3-mercapto-1,2,4-triazole.

! HNMR (CDC13)
6:2.69(3H,s),3.00(3H,s),3.14(3H,s),6.95(1H,d,J=8.8Hz),7.11(
14,d,J=8.8Hz),7.45(2H,d4,J=8.1Hz),7.56(2H,d,J=8.1Hz),7.64(1H
,8),8.29(1H,s)

ESI-MS(m/e):498[M+H]"
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147 Production Exanple 30 0 s) IN. N "NN NN/ S

IN CH3 Manufacture of

3-(6-nethyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz

ole-3 -yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 30 can be

produced by the sane nethod as Production Exanple 1,

by a nethod according thereto or by a conbination of

t hese .and _ordi nary nethods, with the use of
ProIciiony E&aMP-L6y A8di necar boxyl i ¢ aci d,

2-am no-t hi azol e, 3-nercapto-6-nethyl -pyridi ne and

3-mercapto-1,2,4-triazole. 1HNVR(DVSO d6)

, zﬁj§gZ(1H,d,J:8.8%&),7.21(1H,d,J:8.8FE),7.3
T?.%G(fﬁ?@,J:S.8%&),7.57(1H,dtJ:3.6FE),7.83(
2.4,8.8Hz),8.53(1H,d, J=2. 4Hz), 8. 72(I H, s),

(mle): 428 MtH] Production Exanple 31 0 ,N _S
N1NN"NN/ s
N

Manufacture of

3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(4-methoxymethyl-thiazole-2-yl)-2

-pyridine carboxamide

Compound of Production Example 48 can be preduced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole,
3-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
' HNMR (CDC1;) '
0:2.62(3H,s).3.44(3H,s8),4.51(2H,s),6.91(1H,s),6.93(1H,d4,J=8
.4Hz),7.19(1H,d,J=8.4Hz),7.26(1H,d,J=8.0Hz),7.77(1H,dd, J=8.
0OHz,2.4Hz),8.35(1H,s),8.61(1H,d,J=2.4Hz)
EST-MS(m/e) : 472[M+H]
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ON CH, | 013 148 Manufacture of
3- (4-di net hyl car banoyl - phenyl sul fanyl)-6-(4H[1, 2, 41
triazol e-3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Compound of Production Exanple 31 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
t hese and ordinary nmet hods, with the use of
3 6- di chl pyrldlnecarboxyllc aci d,

oA tien 42 di met hyl car baryl t hi ophenol and
3- ner capt o- 1 2, 4 triazole. 1 HNMR (CDC13 )
5: 3. 02(3H, s) 3. 15(3H s),7.04(1H,d, J=3.6Hz), 7. 06( 1H, d, J-
8. 8Hz o

<%;%f?3(%?,

), 7.49(1H,d, J=3. 6Hz), 7. 50( 2H, d, J=8.
ME &JS‘%M 83%1H$

484[N%Fﬂ+ Production Exanple 32 o ..~
Yt S F$F Manufacture of

3-(4-trif[/oroq§}hyl phenyl sul fanyl)-6-(4H[1, 2, 4]

N N3
\ o/
N—/N
Manufacture ' of

3-{(l-methyl-1H-tetrazole-5-yl-sulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole~2-yl)}~-2-pyridine

carboxamide

Compound of Production Example 49 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichlore-2-pyridinecarboxylic acid,
Z-amino-thiazole, 5-mercapto-l-methyl-~1,2,4-triazole and
3-mercapto-1,2,4-triazole.

»HNMR (CDC1,)
6:4.11(3H,s),7.11(1H,d,J=3.2Hz),7.32(1H,q4,J=8.8Hz),7.36(1H,
d,J=8.8Hz),7.52(1H,d4,J=3.2Hz),8.42(1H,s)
ESI-MS(m/e):419[M+H]
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triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine

carboxam de 149 Conpound of Production Exanple 32 can

be produced by the sane nethod as Production Exanpl e

1, by a nmethod according thereto, or by a conbination

of these and ordinary nmethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic. acid,

2-am no-thiazole, 4-trifluoronethylthiophenol and

3-mercaptQ-1,2,4-triazole. 1" HNMR(CDC13)

Pr, dgch&PfH%a‘,aTP%% )7.06(1H, d, J=8. 8Hz) , 7. 26( 1H, d, J=8. 8
Hz),7 .47 1H d J=3.6Hz 7.66-7.74 4H m, 8. 38(1H, s),
ESI-M5(m e): 481 MtH] ' Production Exanple 33 o0 NS N
~ NN NN/ N CH3 Manuf act ure of

8- (4 hyl.caghaRoyl - phenyl sul fanyl ) -6-(4H[ 1, 2, 4]

«tw az Ié>3-y1-sﬁlfanyl)-N-(thiazoIe-2-yI)-2-pyridine
Nedr bo j g Compound of Production Exanple 33 can be
produced by the sanme nmethod as Producti on Exanple 1,
by a net hgd~according thereto, or by a conbination of
t hese ang di nary nethods, with the use of ‘

3, 6-di chl oro- 2- pyri di necar boxyl i c acid,
O\/\O H

Manufacture of

3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(isoxazecle-3-yl)-2-pyridine

carboxamide

Compound of Production Example 50 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-aminooxazole, 4-hydroxyethylthiophenol and
3-mercapto-1,2,4-triazole.

' HNMR (CDC1;)
6:3.91(2H,t,J=4.6Hz),4.05(2H,t,J=4.6Hz),6.91(1H,d,J=8.8Hz),
6.92(2H,d{J=8.4HZ),7.11(1H,d,J=8.8HZ),7.22(1H,d,J=1.5Hz),7.
39(2H.d,J=8.4Hz),8.25(1H,d,J=1.5Hz),8.29(1H,s)
ESI-MS(m/e):457[M+H]"
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2-am no-thi azol e, 4-net hyl car banoyl t hi ophenol and
3-nercapto-1,2,4-triazole. 150 1HNVR(CDC13) 6:3.00
(3H,d, J=4. 8Hz)

, 7.02(1H,d, J=8.8Hz), 7. 05(1 H, d, J=3. 6Hz) . 7. 20
(1H,d,J=8.8Hz), 7.47(1H,d, J=3. 6Hz), 7. 59(2H, d, J=8. 4Hz) , 7
.81(2 H,d,J=8.4Hz),8.32(1H,s), ESI-M5(me): 470 MtH|"
Production Exanmple 34 OIS ~ C O ~~OH Manufacture of

3-( hydr oxyet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4]
Prt°ﬂ‘%’§d1°él- ¥§?‘§‘F“)EI’L5L8| %ényl ) =N (thi azol e-2-yl)-2-pyri di ne
car boxam de Conpound of Production Exanple 34 can be
produced by the same nethod as Production Exanple 1,
by a net ording thereto, or by a conbination of
whary nmethods, wth the use of
i chl oro-2- pyri di necarboxylic acid,
-2-am no- thi azol-e, 4-hydroxyet hyl oxy-t hi ophenol and
3-nmercapis: 1, 2, 4-triazol e. 1HNVR( CDC13)

5:3.97( ,4.13(2H, M, 7.00-7.11(4H, m, 7. 23(1H, d, J=9.
OHz), 7.¥46-7.54(3H m, 8.36(1H, s)
ESI - M5( M @) A473fM-H " 151 Production Exanple 35
o,
Manufacture of

3-(4-dimethylaminocethyloxy-phenylsulfanyl)-6-{4H-[1,2,4]

triazole-3-yl—sulfanyl)—N—(isoxazole—3—yl)—2-pyridine

carboxamide

Compound of Production Example 51 can be produced by the
same method as Production Example 1, by a methed according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3~-amino-oxazole, 4-dimethylamincethyloxy-thiophencl and
3-mercapto-~1,2,4-triazole.

L HNMR (CDC13) 8:2.43(6H : ;
s),2.85(2H,t,J=5.5Hz),4.12(2H,t,J=5.5Hz),6.90(2H,d,J=8.BHz)
,6.93(1H,d4,J=8.8Hz),7.15(1H,d8,J=8.8Hz),7.24(1H,s),7.38(2H,d
,J=8.8Hz),8.30(1H,s).8.38(1lH, s)

ESI-MS(m/e):484[M+H]"
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e

A NOCH3 NN/ S H3C O Manufacture of

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[ 1, 2, 4]

triazol e-3-yl -sul fanyl)- N (5-di met hyl am nomnet hyl -t hi az
ole-2 -yl)-2-pyridine carboxam de Conpound of
Production Exanple 35 can be produced by the sane

nmet hod as Production Exanple 1, by a nethod according
thereto, or by a conbination of these and ordinary

net hods, with _the use of
P dgicdil oy §#8"R1pyPPdi necarboxyl i ¢ acid, 2-anino-5-

di met hyl am noget hy i azol e, 4-net hoxyt hi ophenol and
yA4-1ri kge. 1HNMR(CDCL3)
N ’s), 3 85(3H,s), 6.97(2H, d, J=8. 8Hz) ,

3-mercapto-1,

d, J ¢7.19(1H d, J=8.5Hz), 7. 26(1H,s), 7. 46( 2H, d,
J= 8 8 FE) 8. 1(1H s) ESI-Ms5(nie): 500 MWH] + 152
Pr oduct i on le 36 0 S~ (N/ -SN"N N YNN/ S
"\'N CH,
F
Manufacture of 3-{4-fluoro-phenylsulfanyl)-6-phenoxy-

N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide

Phenol (135 mg; 1.43 mmol) and 540 mg (1.66 mol) of cesium
carbonate were added to a solution (3 ml) of 84 mg (0.292 mmol)
of 3.6-dichloro-N-(4-methyl-thiazole-2-y1l)-2-pyridine
carboxamide in N,N-dimethylformamide followed by stirring at
120°C for 24 hours. Aqueous solution (1N) of sodium hydroxide
was added to the reaction solution followed by extracting with
ethyl acetate. The organic layer was washed with water and a
saturated aqueous saline solution, dried and concentrated in
vacuc. The resulting residue was purified by a thin-layer
silica gel chromatography (hexane : ethyl acetate = 4:1) to give
61 mg {yield: 61%) of
3-chloro-6-phenoxy-N-(4-methyl-thiazole- 2-yv1l}-2-pyridine
carboxamide as a white solid.

Potassium carbonate (80 mg; 0.579 mmol) and 20 pl (0.188
mmol) of 4-fiuvorothiophenocl were added to a solution (2 ml} of
the resulting 3-chleoro derivative in N,N-dimethylformamide
followed by stirring at 100°C for 16 hours.. Water was added
to the reaction scolution fellowed by extracting with ethyl

acetate and washing with a saturarated aqueous saline solutioeon,

After drying and concentrating, the resulting residue was

purified by a thin-layer silica gel chromatography (hexane :
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.y

H3 Manuf act ure of
3- (4-di net hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,
4] s
triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 36 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of
t hese and ordinary nmet hods, with th

[

f .
eté‘fyél._ @rereseo=24 p§7 W ieks b]le);qq dvig t'l:s%z%) of the title
- am no- t.hi : - di. get hyl am t hyl t hi oph I d
s L B T
1Hgi_\n$Rg@é1§5¢1LgS), §: 82(21 (3% H®) .58 X3E2Hsl),, J5290H7AHE- 8, g

= S(.OHHE) , 772104W, B3 JEGH 7Hr) , 71 406 .150( 3H, @) 8736(1A.8) Hz),

- ESI-M5(m e): 500 MtH]* Production Exanple 37 a | 1%~
7.16% (NP T |

[ OH 153 Manuf acture of

Eé%;w%.gﬁz%g?zﬁggykygﬁjmylsquanyI)-6-(4FL[1,2,41

triaz I"-'sul'tanyl )-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 37 can be

produced by the
Compound of Production Example 53 was obtained by the same

method as the above Production Example 52. Analytical data of

those compounds are shown hereunder.

Production Example 53

CH, 0o s
N P
ST N
N—N =
N
be

Manufature of

3-{2-chloro-phenylmethyl-amino)-6-amino-(4-methyl-4H-

[1,2,41triazole-3-yvl-sulfanyl)-N-{4-methyl-thiazole-2-y1l}-2

-pyridine carboxamide

Compound of Production Example 53 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
3,6-dichloro-N-(4-methyl-thiazole-2-yl)-2-pyridine
carboxamide, Z2-chloro-benzylamin and

3-mercapto-4-methyl-1,2,4-triazole.
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e

same nmethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nmethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am no-thi azol e, 4-hydroxyet hylt hi ophenol and
3-nercapto-1, 2,4-triazole. 1HNVR(CDC13)

8:2.93(2H, M, 3.90(2H, M, 7.04-7.10(2H, m, 7. 23(IH d, J=9.

“HENHRIGPRLe) & bt Mty -sn%cyf;a?{rb?s ok D G ..
o P A B syt SRy 20T Py Fe N afl: PR (B ) 8 - 721

18 my@zol e- 3-yl -sul fanyl) - N-(t hi azol e- 2- yI)-2-pyridine
car boxam de Conpound of Production Exanple 38 can be

Egir-Maet oy 2ha 74184-HJane net hod as Producti on Exanple

1, by a method according -thereto, or by a conbination
of these and ordinary nmet hods, with the use of

pé%é%éyllqihla l%yrlfdlnecarboxyllc aci d,

am no- nethylsulfannylthlophenol and
3- nercapto 3, 2, -trlazole 1" HNMR( CDC13)

N\)\CH

|
i |
\\I

Manufacture of 3,6-bis-{pyridine-2-yl-sulfanyl)-N-(4-

methyl-thiazole-2-yl)-2-pyridine carboxamide

2-Mercaptopyridine (24 mg; 0.205 mmol) and 68 g {0.492
mmol} of potassium carbonate were added to a solution (2 ml)
of 3,6-dich10ro—N—(4—methyl—thiazole-2—yl)-2-pyridine
carboxamide produced by the same method as in Production Example
1 in N,N-dimethylformamide followed by stirring at 100°C for
15 hours. Water was added to the reaction solution followed
by extracting with ethyl acetate and washing with a saturated
aqueous saline solution. After drying and concentrating, the
resulting residue was purified by a thin-layer silica gel
chromatography (chloroform : methanol = 20:1) to give 15 mg
(vield: 23%} of the title compound as a yellow solid.
'H-NMR (CDC13) 6: 2.39 (3H, s), 6.58 (1H, s), 7.20-7.30 (2H,
m), 7.40 (1H, 4, J = 8.6 Hz), 7.46 (1H, br, d, J = 8.1 Hz),
7.52-7.75 (4H, m), 8.55-8.65 (2H, m)

. ESI-MS (m/e): 438 [M+H]"

Compounds of Production Examples 55 to 57 were produced

by the same method as in the above Production Example 54.
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5:2.97(3H,s),6.98(1H,d, J=3.6Hz), 7.21-7.25(3H, m, 7. 30-7
.50(4 H mM,8. 28(1H,s) ESI-M5(nfe):505[M" Production
Exanple 39 NY SNNOIO N/ N-NON CH d3
Manuf act ure of

3- (4-di met hyl car banoyl - phenyl sul fanyl )-6-(4H[1, 2, 41
triazol e-3-yl-sul fanyl)-N(isoxazol e-3-yl)-2-pyridine
car boxam de Cbnpound of Production Exanple 39 can be

oduce t he ne nmet hod as Producti on Exanple 1,
AR TR iR O GG CRBPORG STy SHoUB B AREPOR Fot
these and ordinary nethods, with the use of
3,6-dich|oro-2-pyridinecarboxylic aci d,
PRod@id im0 @z@iie 45di net hyl car banoyl -t hi ophenol and
3- mer capt o- %)2 4-triazole. 'HNVR(CDC13) 155

5:3.01(3H, s) 3/%?§_§%5 ,6.99 1H, d J=8. SFE , 7.19

1 —
/@/25 1H[d, J=1.6Hz) , 7. 48(2H, d, J=8. | Hz) , 7. 56( 2H, d, J=8
Fl Ttd H, d, J=1. 6Hz), 8. 41( 1H, 5)

ESI-NB(nie) 68[ MtH] '  Producti on Exanpl e 40

Manufacture of

3-,6-bis-(4-fluoro-phenylsulfanyl)-N-(4-methyl-thiazole-2-

vil)-2-pyridine carboxamide

Compound of Production Example 55 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-N- (4-methyl-thiazole-2-yl)
-2-pyridine carboxamide, and 4-fluorothiophenol.

' HNMR (CDC13)
0:2.41(3H,s),6.59(1H,s),6.77(1H,d,J=9.0Hz),6.88(1H,d,J=9.0H
z),7.09-7.20(4H,m),7.49-7.60(4H,m)

ESI-MS{(m/e) :472[M+H]"

Production Example 56
O S’§>
)i*
N™ N
L
N“" s

\—/
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OM /SN NN N'NHOH Manuf acture of

3- (4- hydroxy-cycl ohexyl sul fanyl)-6-(4H[1,2,4]triazole
-3- yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 40 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am no-thi azol e, 4-mercapto-cycl ohexanol and
,0-1,2,4-triazole. ' HNVR (CDCI13 )

3:}$Jﬂls~(thiazole—2-yl—sufany1)-N-(thiazolewz—yl)—2—pyridi

(TH'™, 6.99(TH d, J=3.6Hz), 7. 40(IH d,J=8."8Hz), /. 43(1H d
ne r=3-box@kdyie7. 61(1H, d, J=8. 8Hz), 8. 32( 1H, s)

ESI-NB(nie) 435 Nhgg 156 Production Exanple 41 A

/'S NCRUReNRd/of\ Prqduction Bxanple 3y can be produced by the

sa:.l)’ne( L}néﬂh%cﬁr %sow&fég oqpyﬂ:}zan(plll%[f' be']a method according

thereto, or by a combination of these and ordinary methods, with

the use of
3,6-dichloro-N-(4-methyl-thiazole-2-yl)-2-pyridine

carboxamide, and 2-mercapto-thiazole.

THNMR (CDC13) 8:7.06
(1H,d,J=3.6Hz) ,7.27(1H,d,J=8.8Hz),7.37(1H,d,J=8.8Hz),7.54
(1H,d4,J=3.6Hz),7.59(1H,d,J=3.6Hz),7.61(1H,d,J=3.6Hz),7.98(1

H,d,J=3.6Hz),8.02(1H,d4,J=3.6Hz)

ESI-MS(m/e):436[M+H]"

Production Example 57

oy (ﬁ AP

N7 S

\

-
Cl

H,

Manufacture of

3-,6-bis-(5-methyl-[1,3,4]lthiadiazole-2-yl-sufanyl)-N-(thia

zole-2-y1l)-2-pyridine carboxamide

Compound of Production Example 57 can be produced by the

same method as Production Example 1, by a method according
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triazol e-3-yl-sul fanyl)-N(pyridazine-3-yl)-2-pyridine
car boxam de Conpound of Production Exanple 41 can be
produced by the same nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxyli c aci d,
3-am no- pyri dazi ne, 4-fl uorothi ophenol and
3-nmercapto-1,2,4-triazole. 1HNVR(CDC13)

there tee (aHby, @egm@mptiomzofztme@gmnﬁ ordipprmethaiptwith

, 7.5
tH§ 7 55(3H, 1), 8. 41(1H, s), 8. 68{®LH, d, J=9. 2Hz) , 8. 85(1H, d, J °F
3. BhildnipkoERl 1 NohB a1 420k Mibh o 2 ProdusLbon, Bxagpl e 42
I'N 157 of acture

ca&ﬂqx)aﬁadleneaadyI2=mbe&ysb$ul—8am¢t])1yﬁ (46 hltRidkbrkazol e

- =-3- yl-sul fanyl)-N(thiazole-2-yl)-2-pyridine

" HAMRY SRS He Cbnpound of Productlon Exanpl e 42 can be

rod ced by the same neth as_Production Exanple 1
yaé ﬁﬁtﬁbdzagééﬁar fig 7tﬁ%§%¥od 6T3b9H%)06nﬁ%E£¥i%n of-8H

z)t he%é(élﬂddohd'an%h)é)”?t Bagsu, Wi .tJhB hﬁ%)use of
6-di chl or o- 2- pyrldlnecarboxy ic acid

ESI -MS{m/e):466[M+H]"

Production Example 58

0 /SL’\S
N ] N 3
e
N—N &
mc/o

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-{(4H-

[1,2,4]triazole~3-yl-sulfanyl}-N-(5-methyl-thiazole-2-yl)-2

- pyridine carboxamide

Concentrated sulfuric acid (0.441 ml; 8.27 mmol)
was dropped into a suspension (35 ml) of 3.86 g (32.2 mmol) of
magnesium sulfate in dichloromethane and, after completion of
the dropping, the mixture was stirred at room temperature for
20 minutes. After that, 750 mg (3.91 mmol) of 3,6-dichloro-
2~pyridinecarboxylic acid and dichloromethane (10ml) solution
of 3.84 ml (40.2 mmol) of tert-butyl alcohol were added to the
reaction solution at room temperature followed by stirring

rapidly at room temperature for 15 hours. Under ice-cooling,
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2-am no-thi azol e, 2-nmercapto-pyradi ne and
3-nercapto-1, 2,4-triazole. 1 HNWVR (CDC13 )

5:7.02(1H,d, J=3. 6Hz), 7. 39(1H, d, J=8. 8Hz), 7. 45(1H, d, J=3.
6Hz) ,

7.68(1H,d, J=8.8Hz), 8. 38(1H,s), 8.44-8. 46(2H, m, 8. 70( 1H
d,J=1 .6Hz) ESI-NB(nie):415[N%Fﬂ' Producti on Exanpl e
43 NC~I11 O NN CYST) S N 'H3 Manufacture of

3-(6-net hyl - r|d| a yl) 4 1,
2 AT ST 23 T Bhye i s Sadli sibpnase was
dﬁ%{%aﬁgﬁegﬂwoﬁe‘ileﬁegr QUG 0§ 5‘1@”@111@1.143tﬁ@n Rction
produced by the same nethod as Pro tion Exanpl e
sdiyutai orebleedmeaca Giothogened08 ddiieidn . Orhleyr@action solut:l.on
conbi nati on of these and ordinary nethods, with the
wags éxéiﬂfayt@«ddWéhhcﬁ@@%ﬂﬁﬁﬁﬁéo@%@?ﬁﬁr@%éﬁﬁer was washed

VB0 BXEGELRS FLIBLSR SR IR PR E Aea ana
ccgl(c;iel_llﬁﬂ_(égﬂfé&)mﬁ v%@(xy"’ dI'h]e %e%'fﬁ)t’lzrglﬂaéﬁdqe ﬁgs %:ule.e%l by
a il 1ge)l, BoltfhHetdodaBodr apRY) n8x29¢ 1H dithy-adbthte =
975:%2))’ to give 644 mg (yield: 66%) of tert-butyl
3,6-dichloro-2-pyridinecarboxylate as a white solid.
4-Methoxythiophenol (0.927 ml; 7.55 mmol) and 1.14 g
(8.26 mmol) of potassium carbonate were added, at room
temperature, to a solution (70 ml) of 1.70 g (6.86 mmol) of the
resulting ester compound in N,N-dimethylformamide followed by
stirring for 1 hour. Chloroform was added to the reaction
solution followed by washing with a saturated aqueous solution
of sodium hydrogen carbonate and a saturated agueous saline
- solution, drying and concentrating in vacuo. The resulting
residue was purified by a silica gel column chromatography
(hexane : ethyl acetate = 9:1) to give 743 mg (yield: 31%)} of
tert-butyl 6-chloro-3-(4-methoxy-phenylsulfanyl)
-2-pyridinecarboxylate as a colorless oily substance.
3-mercapto-1,2,4-triazole {258 mg; 2.55 mmol) and 353 mg
(2.56 mmol) of potassium carbonate were added, at room
temperature, to a solution (30 ml) of 451 mg (1.28 mmol) of the
resulting chloro compound in N,N-dimethylformamide and the
reaction solution was stirred at 130°C for 10 hours. Chloroform
was added to the reaction solution followed by washing with a
saturélted aqueous solution of sodium hydrogen carbonate and a
saturated agueous saline solution, drying and concentrating in

vacuo. The resulting residue was purified by a silica gel
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8.35(1H,d, J=2. 6Hz), 8. 41(1H, s), 8. 61(1H, d, J=2. 2Hz), 9. 68(
1H,d, J=1.5Hz) ESI-M5(m e):423[ MtH = Producti on
Example 44 No cri <\ NNNON~ N CH2 Manufacture
of 3-(6-nethyl-pyridine-3-yl-sulfanyl)-6-(4H[1, 2, 4]
triazol e-3-yl-sul fanyl)-N(4-nethyl-thiazole-2-yl)-2-p
yridi ne carboxam de Conpound of Production Exanple
44 can be produced by the same nethod as Production

di h t
o R HetelEYe CBRABRAl raTgY hetrate & AL kg 9ive
2¢ise of 3Fpé-dichl p*_pe]?dpyrl di ngeay boxyl i gfam d tert-butyl
2- am no-4- net hyl -t hi azol e

33- maimmq-@hmtyli)shl}f}amydl)ne and
3-nmercapto-1,2,4-triazole. 'HNVR CDC13 159
6; 42*@91( P 4§)t12-363>(1§H 3sy16593£anYd) ggeriﬁllaegagbemlate
w1, 20- 2H 77?}%%Hd\]80—|2-
as 4 ﬁ’(Jﬂﬁ 1HUFTaBER \E( nt e) : 442] MkH] *
PrOdQQﬁEQ%0§6%EBEEC45aCia Y2 MW n1i) was added, at room

temperature, to a solution (5.0 ml) of 264 mg {(0.633 mmol) of
the resulting ester compound in dichloromethane and the
reaction solution was stirred at room temperature for 1.5 hours.
The reaction solution was concentrated in vacuo to give 228 mg
of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3~yl-
sulfanyl)-2-pyridinecarboxylic acid as a light vellow solid.
5-Methylaminothiazole (3.2 mg; 29 ymol), 3.8 mg (27 pymol)
of N-hydroxybenzotriazole hydrate and 5.4 mg (28 umol) of
1-(3-dimethylaminoproyl)-3-ethylcarbodiimide hydrochloride
were successively added, at room temperature, to a solution (1.0
ml) of 5.9 mg (16 umol) of the resulting carboxylic acid compound
in dichloromethane and the reaction solution was stirred at room
temperature for 3 hours. To the reaction solution was added
a saturated aqueous solution of sodium hydrogen carbonate
followed by extracting with chleroform. The organic layer was
washed with a saturated aqueous saline solution, dried and
concentrated in vacuo. The resulting residue was purified by
a silica gel column chromatography (chloroform : methanol =
95:5) to give 2.0 m g (yield: 15%) of the title compound as a
light yellow solid.
1 HNMR (CDC13;)
0:2.43(3H,s),3.86(3H,s).6.98(2H,d,J=8.4Hz),6.99(1H,d,J=8.4H
z),7.09(1H,s),7.19(1H,d,J=8.4Hz),7.47(2H,d,J=8.4Hz),8.32(1H

S}
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"N NS HO CH3 Manufacture of
3-[4-(1-hydroxyet hyl - phenyl sul fanyl)]-6-(4H1[1, 2, 4] -
triazol e-3-yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 45 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of

idi necar boxylic acid,

E%‘ Sﬁw )m4§z7§1\£¥{]4 (1- hydr oxyet hyl ) t hi ophenol and
3- ”ekﬁﬂ%b%nﬁs oft- B BLOL fon, FIMWRGERCES) to 65 were obtalned
8:1.52( J=6.4Hz),4.97(1H, q, J=6. 4Hz) , 7 03(1H,d, J

b¥iHAe same method as in the above Production Example 58.
7.06( 1H, d, J=3. 6Hz) , 7. 18(1H, d, J=8. 4Hz) , 7. 47(2H, d, J=8. OH
Analyticajg (dleqad oﬁ—ih@ﬁzs) cpmpRURAsd aFes 5@9&7)1 BezgEnPes)

- ESI-MS(nife): 457 MtH] 1160 Producti on Exanple 46 0 'S N

NN S N CH3 Manufacture of

Production Example 59

Manufacture of

3-{4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]triazole-3-yl-sul

fanyl)-N-(isoxazole-3-yl)-2-pyridine carboxamide

Compound of Production Example 59 can be produced by the
same method as Production Example 58, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4-triazole and
3-amino-isoxazole. ‘

' HNMR (CDC15)
$:3.86(3H,s),6.98(2H,d,J=8.4Hz),6.99(1H,d,J=8.4Hz),7.19(1H,
d,J=8.4Hz),7.30(1H,s),7.47{(2H,4,J=8.4Hz),8.31(1H,s),8.41(1H
/S)

ESI-MS{m/e):427[M+H]?
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3-(6-net hyl -pyridi ne-3-yl-sulfanyl)-6-(4H[1, 2, 4]
triazol e-3-yl -sul fanyl)-N(2-nethyl -thiazol e-4-yl)-2-
pyri di ne carboxam de Conpound of Production Exanple 46
can be produced by the sanme nethod as Production
Exanple 1, by a nethod according thereto, or by a
conbi nation of these and ordinary nethods, with the
use of 3, 6-dichloro-2-pyridinecarboxylic acid,
2-am no-4-net hyl t hi azol e, 3-nercapt o-6-net hyl - pyri di ne
P%%‘ﬁm%"&%ré;‘i%‘l%l-el, "4-triazole. 1HNVR(CDCL3)
5:2.63(3H,s),2.72(3H,s),6.96(1H,d, J=8.4Hz), 7. 19(1H,d, J
=8. 1H

z),7.27(1H,@, J8¢Hz) , 7. 68( 1H, s), 7. 76( 1H, dd, J=8. 4, 2. 2H
, 85 , $)x8M59( 1H, d, J=2. 2Hz)
(E g M2 WM+H) ' 161 Production Exanple 47 O/ |
-k}ﬂ NN NN/ SON CH Mnufacture of
3-(4 | car banoyl - phenyl sul fanyl )-6-(4H[1, 2,41

pyri di ne joxam de Conpound of Producti on Exanpl e 47
can be protuced by the same nethod as Production
Exanpl e 1,(py a met hod accordi ng

H,C™

triazol e--sulfanyl)-l\l—(2-rrethy| -thi azol e-4-yl) - 2-

Manufacture of

3-{(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]triazole-3-yl-

sulfanyl)-N-([1,3,4]thiadiazole-2-yl)-2-pyridine

carboxamide

Compound of Producfion.Example 60 can be produced by the
same method as Production Example 58, by a method according
thereto, or by a combination of these and ordinary methods, with
.the’ use of 3,6—dichloro~2~pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4-triazole and
2-amino-1,3,4-thiadiazole.

*HNMR (CDC15)
0:3.86(3H,s),6.99(2H,d,J=8.5Hz),7.03(1H,d,J=8.4Hz),7.23(1H,
d,J=8.4Hz),7.47(2H,d4,3=8.5Hz),8.45(1H,s),8.85(1H, s)
ESI-MS(m/e):444[M+H]"

176



thereto, or by a conbination of these and ordinary

met hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2- am no- 4-net hyl t hi azol e, 4-

di met hyl car banoyl t hi ophenol and

3-nercapto-1, 2,4-triazole. 1HNVR(CDC13)
5:2.69(3H,s),3.00(3H,s),3.14(3H,s), 6.95(1H, d, J=8. 8Hz) ,

7.11
PliOrﬁ?‘bé,tJl_‘g? dixgmPAe1(oH, d, J=8. 1Hz), 7. 56( 2H, d, J=8. | Hz) , 7.
64(1H ,s),8.29(1H,s) ESI-M5(me): 498 MtH ' 162
Production Exanple 48 N 9 &N, N N O0j3 NY N CH3
Manuf act ur egof g—N
3- (6 methyl Jlpyrfdite- 3-yl - sul fanyl ) - 6- (4H [ 1, 2, 4]
ryraz yI'NSulN anyl ) - N- (4- met hoxynet hyl -t hi azol e- 2-
R -~---w¥£E?2 -pyri di ne carboxam de Conpound of Production
anpl e san be produced by the sane nethod as
Pr oducti on anple 1, by a nethod according thereto,
or by a cqg ation of these and ordi nary nethods,
with thelygse of 3,6-dichloro-2-pyridinecarboxylic
acid, 2-amno-4-nethoxynethyl -thi azol e,
3- mer capt 0-6- net hyl - pyri di ne and
3-nercapfd-1, 2, 4-triazole. 1 HNVR (CDC13 )
8:2.62(3H,s),3.44(3H,s),4.51(2H,s),6.91(1H,s), 6. 93(1H
d, J=8

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4ltriazole-3-yl-

sulfanyl)-N-([1,2,4]-thiadiazole-5-yl)~2-pyridine

carboxamide

Compound of Production Example 61 can be produced by the
same method as Production Example 58, by a method according
thereto, oi‘ by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4-triazole and
5-amino-1,2,4-thiadiazole.

L HNMR (CDC13)
5:3.87(3H,S),7.00(2H,d,J=8.4Hz),7.01(1H,d,J=8.4Hz),7.20(1H,
d,J=8.4Hz),7.48(2H,d,J=8.5Hz),7.80(1H,s),8.36(1H, s)
ESI-MS(m/e):444[M+H]"
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AHz), 7.19(1H, d, J=8. 4Hz), 7. 26( 1H, d, J=8. OHz), 7. 77(1H, dd
J=8. OHz, 2.4Hz), 8.35(1H,s),8.61(1H,d, J=2. 4Hz)
ESI-M5(m e): 472 MtH] 163 Production Exanple 49 0 S N
SN ~~N ~ Il NN~ S ii ] NNCH N=N
Manuf act ure of
3-(1-nethyl-l1Htetrazol e-5-yl-sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl-sul fanyl)-N(thiazole-2-yl)-2-pyridine
car boxam Compoynd of Production Exanple 49 can be
Plbor%%%otcjeocp %‘ﬁ@gpe g%‘na met hod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chlfor §=R- i di necar boxylic acid,
<2ga ' | ey, 5-mercapto-l-methyl-1,2,4-triazole
\afid ercapt o- 1, 2, 4-triazol e. 1HNVR( CDC13)
- 5:4.11(3K,s), 7. 11(1H;d, J=3. 2Hz) , 7. 32(1H,d, J=8.8Hz) , 7. 3 -
6(1H,

a

]
CH,

Manufacture of

3~(4—methoxy—phenylsulfanyl)—6—(4H—[1,2,4]triazole-3-yl~

sulfanyl)-N-(4-methylcarbonyl-thiazole-2-y1)-2-pyridine

carboxamide

Compound of Production Example 62 can be produced by the
same method as Production Example 58, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4~-triazole and
4-acetyl-2-amino-thiazole.

L HNMR (CDC1,)
8:2.63(3H,s),3.86(3H,s),6.98(1H,d,J=8.8Hz),7.01(2H,d,J=8.8H
2),7.22(1H,4,J=8.8Hz),7.46(2H,d,J=8,8Hz),7.86(1H,s},8.33(1H
.S) | |

ESI-MS(m/e):485[M+H]"
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d, J=8.8Hz), 7. 52(1H, d, J=3. 2Hz), 8. 42(I H, s)
ESI-M5(m e): 419 MtH] 164 Production Exanple 50 N S N
NENOS O ~~OH Mnufacture of

3- (4- hydr oxyet hyl oxy- phenyl sul fanyl ) -6- (4H-[ 1, 2, 4]
triazol e-3-yl-sul fanyl)-N(isoxazol e-3-yl)-2-pyridine
car boxam de Conpound of Production Exanple 50 can be
produced by the same nethod as Production Exanple 1,

by..a .reth accordi,ng thereto, or by a conbination of
Pzi%de%cet%%g?%lpﬁaﬁg?’rret hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyli c aci d,

3- am nooxazol e, 4-hydroxyet hylthi ophenol and

3-nmercapt®- 1z22yd-triazol e. 1HNVR( CDC13)

R 35912 tyﬁigl6%&),4.05(2H,t,3:4.6%&),6.91(1H,d,3:8.
<8P6)1| = N N
- NgN92 (2K d, J=8. 4Hz), 7. 11( 1H, d, J=8. 8Hz), 7. 22( 1H, d, J=1. 5H

z),7. 39(2H,d, J=8.4Hz), 8. 25(1H, d, J=1. 5Hz), 8. 29( 1H, s)

ESI - M5( :457[ M+H] ' 165 Production Exanple 51 O
I NYS N\ ' CO
0
H,C
Manufacture of

3-(4-methoxy-phenylsulfanyl)-6~(4H-[1,2,4]triazole-3-y1-

sulfanyl)-N—(pyrimidine—4—yl)—2—pyridine carboxamide

Compound of Production Example 63 can be produced by the
same method as Production Example 58, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapte-1,2,4-triazole and
4-amino-pyrimidine.

T HNMR (CDC13)
5:3.86(3H,s).,6.98(2H,d,J=8.8Hz),7.02(1H,d,J=8.4Hz),7.22(1H,
d,J=8.4Hz),7.46(2H,d,J=8.8Hz),8.38(1H,dd,J=5.9,0.8Hz),8.41(
1H,s),8.65(1H,4,3=5.9Hz),8.93(1H,d,J=0.8Hz)
ESI-MS(m/e):438[M+H]"
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N NN/ 0""-'"N CH, 2 Manufacture of

3- (4-di met hyl am noet hyl oxy- phenylsulfanyl) 6-(4H[1, 2,

4]

triazol e-3-yl-sul fanyl)-N(isoxazol e-3-yl)-2-pyridine

car boxam de Conpound of Production Exanple 51 can be

produced by the sanme nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with the use of
PIQGGSGP@nIEKGNBlEyﬁﬂdlnecarboxyllc acid,

3-am no- oxazol e, 4- d|nethylan1noethy|oxy-thiopheno

and 3-nercapto-1,2,4-triazole. 1HNVR(CDC13) 8:2.43(6H
s), 2. 85( ,iﬁijs.SFh),4.12(2H,t,J:5.5%&),6.90(2H,d,J:8

NJ

«, ) 8Hz), 7. 15(1H, d, J=8. 8Hz) , 7 24(1H s),7.38
N2 H, =8. 8Hz)", 8. 30(1H s),8.38(1H,s) -
ESI - M5(m ) 484 MtH] ' 166 Production Exanple 52 O S~
C O &N CFi 3 F Manuf acture of
3-(4-fl - phenyl sul f anyl ) - 6- phenoxy-

N-(4- et hyl -t hi azol e-2-yl)-2-pyri di ne carboxam de
Phenol 4135 ng; 1.43 mmol) and 540 ng (1.66 nol) of
cesium carbonate were added to a solution (3 m) of
84 ng (0.292 nmmol) of

MaBubaditabkor o- N- (4- et hyl -t hi azol e- 2-yl ) -2-pyri di ne of

3~(4-meth6xy—phenylsulfanyl)~6~(4H~[1,2,4]triazole-3-yl—su1

fanyl)-N-(pyridine-2-y1l)-2-pyridine carboxamide

Compound of Prcduction Example 64 can be produced by the
same method as Production Example 58, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4-triazole and
2-amino-pyridine.

1 HNMR ( CDC1, )
$:3.85(3H,s),6.97(2H,d,J=8.8Hz),6.99(1H,d,J=8.8Hz),7.05(1H,
dd,J=8.5,4.5Hz),7.18(1H,d,J=8.8Hz),7.46(2H,d,J=8.8Hz),7.73(
1H,ddd4,J=8.5,8.5,1.5Hz),8.29(1H,dd,J=4.5,1.5Hz),8.31(1H,s),
8.41(1H,d,J=8.5Hz)

ESI-MS(m/e):437[M+H]"
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carboxam de in N, N-di net hyl formam de foll owed by
stirring at 120C for 24 hours. Aqueous solution (1N)
of sodi um hydroxi de was added to the reaction
solution followed by extracting with ethyl acetate.
The organic |ayer was washed with water and a
saturated aqueous saline solution, dried and
concentrated in vacuo. The resulting residue was
purified by a thin-layer silica gel chromatography
Prdvecdrien: Eeimplleaést ate = 4:1) to give 61 ng (yield:
61% of 3-chl oro-6-phenoxy-N- (4-nethyl -thiazol e-
2-yl)-2-pyridine carboxanm de as a white solid.
Potassiun1carbonate 0 ng; 0.579 mmol) and 20 [ul
(0.188 rmmol) of%\4-f1 uorot hi ophenol were added to a
solution (2 M)Téip the resulting 3-chloro derivative
r

~in N, Ndi nét hy mam de followed by stirring at 100C
e hQUAS er was added to the reaction
sof ut oIPomed by extracting with ethyl acetate
Ynd wasi g with a saturarated aqueous sal i ne

solution. JAfter drying and concentrating, the

resultinoqg;.idue was purified by a thin-layer silica
gel chromategraphy (hexane : 167 ethyl acetate = 4:1)
to give 11!ng (yield: 32% of the title conpound as a

white sold. 1H NVR (CDC13) 8: 2.37 (3H s), 6.58 (1H,
s) 6.90(1H d, J 9.0 Hz), 7.10-7.23 (6H, m), 7.46
=138 7.8 M), 762(2Hn)ESI-I\/S(n1e)

of

i
4

ghtﬁbeﬁ9x§ypheﬁy§§ﬁ&faﬁ§iblQ@ f2nt t@ Qba\ﬁr%gdﬂgt RO -

Anal yt1cal tata of
sulfanyl)-N-(5-etoxycarbonyvl-thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 65 can be produced by the
same method as Production Example 58, by a method according
. thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1,2,4~triazole and
2-amino-5-etoxycarbonyl-thiazole.

' HNMR (CDC1;)
8:1.37(3H,t,J=7.0Hz),3.86(3H,s),4.34(2H,q,J=7.0Hz),6.98(2H,
4,J=8.8Hz),7.00(1H,d,J=8.5Hz),7.20(1H,d,J=8.5Hz),7.46(2H,d,
J=8.8Hz),8.11(1H;s),8.36(1H,s)

ESI-MS(m/e):515[M+H]"
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t hose conpounds are shown hereunder. Production

Exanple 53 & cQ@H3 NN N C  Mnufature of

3- (2-chl or o- phenyl net hyl - am no) - 6- am no- ( 4- net hyl - 4H

[1,2,

4]triazol e-3-yl -sul fanyl)-N-(4-nethyl -thi azol e-2-yl)-2

-pyridi ne carboxam de Conpound of Production Exanpl e

53 can be produced by the sane nethod as Production

Exanple 1, by a nethod according thereto, or by a
Produitdan @Gxanfhlikeheése and ordi nary nmet hods, with the

use of

3, 6-di chl oro- N- (4-net hyl -t hi azol e-2-yl)-2-pyridi ne

car boxam dg, 2-ghl oro-benzyl am n and

-mer capt of 4- ietthyl -1, 2, 4-triazole. 168 1

< "N 41(3H,s), 3. 73(3H, s), 4. 55(2H, d, J=6. OHz)

N8 5
8(1H, s)” 6.92(1H, d, J=9. 3Hz) , 7. 20- 7. 45(5H, m) , 8. 32( 1H, s),
8.72( 1 ESI - MB(ni e): 472, 474l MeH ' Product i on

Exanpl e \i kS~ NSNG3 ~ NNS

Manufacture of 3-(pyridine-3-yl-sulfanyl)-6-(4H-

[1.2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Anisole (0.40ml; 0.390 mmol) and 5 ml of trifluorcacetic
acid were added to 152 mg (0.390 mmol)}) of 6-chloro-3-(4-
methoxy-phenylmethylsulfanyl)-N-(thiazole-2~yl)-2-pyridine
carboxamide produced by the same method as Production Example
1 and the reaction solution was stirred at 60°C for 5 hours and
stirred for one night thereafter at room temperature. The
reaction solution was concentrated in vacuo to give a 3-thiol
derivative as an orange-colored oily substance.

To a solution (3 ml) of the above-produced 3-thiol
derivative in 2-propanocl were added 62 ul (1.10 mmol) of
ethylene glycol, 141 mg (1.02 mmol) of potassium carbonate, 114
mg (0.560 mmol) of 3-iodopyridine and 5.3 mg (0.030 mmol) of
copper iodide and the reaction solution was stirred at 80°C for
one night. The reaction solution was filtered th:ough Celite
and the filtrate was partitioned by chloroform and water. The
organic layer was washed with water, dried and concentrated in
vacuo. The resulting residue was purified by a thin-layer
silica gel chromatography (hexane : ethyl acetate=1:1) to give

28 mg (yield: 21%) of a 6-chloro derivative as a light yellow

is2



N

6NfJ i Manufacture of
3,6-bis-(pyridine-2-yl-sul fanyl)-N(4-
nmet hyl -t hi azol-e-2-yl)-2-pyri di ne carboxam de
2- Mercaptopyridine (24 ng; 0.205 mmol) and 68 g (0.492
mol ) of potassium carbonate were added to a sol ution
(2 M) of
3, 6-di chl oro-N- (4-net hyl -t hi azol e-2-yl)-2-pyridi ne
car boxam de produced by the sane nmethod as in
scRrdgduct i on Exanple 1 in N, N-di nethyl formam de
followed by stirring at 100C for 15 hours. Water was
addedftsrtiempddotiZormeb) @i drineerepbRdl - Dy ik tarelayere
j t t hyl, _acetate,and shi wi t aturate .
adﬁedh o & glolilﬁglglal &?,%ﬂnwﬁt%‘f%y& .azzsrxlnglolei o% potassium

aqueaous s i ng “a

teRNPRANEAINEn KDR-diRSHthYLAGri8ALEANS AasoRWidd a Bit) of

a thin-layer silica gel - chromatography (chloroform:
28meghéneb8e BAol) ¢H idievabbrerprdducdd 6 -23%prof delrdvative
_title conpound as a yellow solid. 1H NWR (CDC13) S
i RN (Gpeylipmpning wgs dropppd3cthengintg apdgpafter

oty onlof 8 okl bbb Sy Ty dy s spsgres

at Mibltcr sGompapdss Of wRiedUGL S AidRP TRl B8e T2 ddt ivh WBhGition

produced by the sane nethod as 1 n the above
f oRdodect by rexfxaniisdhwi th 169 onaf gitm c alThetabrgahit hoger was

conpounds are shown hereunder. Production Exanpl e 55
wq§q$d\wltq ngpN,Ndrled and concentrated in wvacuo. The

resulting residue was purified by a thin-layer silica gel
chromatography (chloroform : methanol = 9:1) to give 12 mg
{(yield: 37%) of the title compound as a light yvellow solid.
" HNMR (CDC13)
0:6.96(1H,d,J=8.8Hz),7.05(1H,d,J=3.6Hz),7.22(1H,d,J=8.8Hz),
7.40-7.43(1H,m),7.47(1H,d,J=3.6Hz},7.87-7.90(1H,m),8.32(1H,
5),8.64-8.66(1H,m),8.70-8.71(1H,m)
ESI-MS(m/e):414[M+H]"

Compounds of Production Examples 67 and 68 were obtained

by the same method as the above Production Example 66.

Analytical data of those compounds are shown hereunder.
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F Manuf acture of
3-,6-bis-(4-fluoro-phenyl sul fanyl)-N(4-nethyl-thiazo
e-2- yl)-2-pyridine carboxani de Conpound of Production
Exanpl e 55 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,
with the use of 3,6-dichloro-N
(4-nmet hyl -t hi azol e-2-yl) 2-pyridi ne carboxan de, and
Prbdudtiono Fxaompliend!7. 1HNVR( CDCL13)
5:2.41(3H,s),6.59(1H,s), 6. 77(1H,d, J=9. CHz), 6. 88(1H,d, J
=9.CH 2z),7.09-7.20(4H m,7.49-7.60(4H m
ESI - M5( n e)y 47 H * Production Exanple 56 O S--\\

rstec gl { Manuf act ure of
<§- =i e-2-yl -sufanyl)-N-(thiazole-2-yl)-2-p

/ di carboxanlde Compound of Production Exanple

6 can roduced by the sane nmethod as Production
Exanpl e 1, by a nethod according thereto, or by a
conbi nati f these and ordinary nethods, with j the
use of
3,6-dichIo%o-N-(4-nethyI-thiazole-2-y|)-2-pyridine

\G'Is

Manufacture of 3-(6-methoxy-pyridine-3-yl-sulfanyl)-6-(4H-

fl.2,4]triazole~3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 67 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl)-N-{thiazole-2-y
1)-2-pyridine carboxamide, 6-methoxy-3~iodopyridine and
3-mercapto-1,2,4-triazole,.

*HNMR (CDC15)
0:4.00(3H,s),6.87(1H,d,J=8.7Hz),7.00-7.11(2H,m),7.26(1H,d,J
=8.4Hz),7.46(14#,d,J=3.3Hz),7.77(1H,dd,Jd=2.4,8.7Hz).8.35(1H,
d,J=2.4Hz},8.38(1H, s)

ESI-MS(m/e):444[M+H]"
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car boxam de, and 2-nercapto-thiazole. 1HNVR(CDC13)
8:7.06 (1H,d, J=3.6Hz)
, 7.27(1H,d, J=8.8Hz), 7.37(1 H,d, J=8.8Hz), 7. 54
(1H,d, J=3.6Hz), 7.59(1H, d, J=3. 6Hz), 7. 61(1H,d, J=3. 6Hz), 7
.98(1 H,d,J=3.6Hz),8.02(1H, d, J=3. 6Hz) ,
ESI-M5(m e): 436 MtH] ' Producti on Exanple 57 o s~ H,C
SSNNN NN/ S NI~S NCH3 Mnufacture of
3-,6-bis-(5-nethyl-[1,3,4]thiadi azol e-2-yl -sufanyl ) - N
Praduica ionolEexapipylle) 63- pyri di ne car boxam de Conpound of
Producti on Exanpl e 57 can be produced by the sane
nmet hod as Production Exanple 1, by a nethod according .
171 there%o,so by a conbi nati on of these and ordinary
nethd§ 'tD%i&h@ use of
- Chy ®- N4 (4-get hyl -t hi azol e-2-yl ) -2-pyridi ne
and 2-nmercapto-5-nmethyl-1, 3, 4-thiazol e.

5: 2. 86(3H3) , 2. 91(3H, s), 7. 07(1H, d, J=3. 6Hz) , 7. 44( 1H, d, J
=8.8H 2z} Zr52(1H, d, J=3. 6Hz), 7. 64( 1H, d, J=8. 8Hz)
ESI - MB(n &) : 466[ M+H] ' |

Manufacture of

3-(pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-

sulfanyl.)-N-(4-methoxymethyl-thiazole-2-y1)~2-pyridine

carboxamide

Compound of Production Example 68 can be produced by the
same method as Production Example , by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
3,6~dichloro-N-(4-methoxy-phenylmethylsulfanyl)-N-(4-methox
ymethyl-thiazole-2-yl)-2-pyridine carboxamide,
3-iodopyridine and 3-mercapto-1,2,4-triazole which can be
obtained by the same method as Production Example 1.

"HNMR (CDC13)
0:3.49(3H,s),4.56(2H,s),6.94(1H,s),6.97(1H,d,J=8.8Hz),7.27(
1H,d4,J=8.8Hz),7.43(1H,dd4,J=7.6Hz,3.3H=),7.93(1H,d,J=7.6Hz),
8.38(1H,s),8.71(1H,d,J=4.8Hz),8.77(1H, s)
ESI-MS(m/e):458[M+H]"
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| <§mf}r|ng

|

Pr oduct i on Exanple 58 CH3 O NS NN NNHCO
Manuf act ure of 3- (4- met hoxy- phenyl sul f anyl ) - 6- (4H
[1,2,4]triazole-3-yl-sul fanyl)-N(5-nethyl-thiazol e-2-
yl)-2 pyridine carboxam de Concentrated sulfuric acid
(0.441 m; 8.27 mmol) was dropped into a suspension
(35 M) of 3.86 g (32.2 mml) of nmagnesium sulfate in
di chl oronmet hane and, after conpletion of the
dropping, the m xture was stirred at roomtenperature
Phcgluct2®mmiendrgse A6ber that, 750 ng (3.91 muol) of
3, 6-di chloro- 2-pyridinecarboxylic acid and
di chl oronet hane (10m ) solution of 3.84 m (40.2
ndmol ) of tertsbytyl alcohol were added to the
heaglqns HJ?$1atroomtemmrMUrefoHcmedby
répidly at roomtenperature for 15 hours.
&Mder <cooling, 172 an aqueous solution (40 m) of
3.0 g of slodium carbonate was dropped thereinto
followed b frring until the reaction solution
becanme a ho neous solution. The reaction solution
was extracted w th chl orof ormand the organic | ayer
was washed wth a saturated aqueous saline solution,
Magnifegdtaxe conceafr at ed BﬁphmumioXﬁmehhyijwaﬁqmethyl—4H-
resi due was purlfled by a silica_gel col

Lo Sdragaodity Scidy s tanylyy N -{ thigzele 27Y1) -2-pyridine

carboxamide

3-Chloroperbenzoic acid (6.30 g; 21.0 mmol) was added to
a solution (50 ml) of 3.50 g (14.0 mmol) of 2-cyanc-3-tert-
butyldimethylsilyloxymethylpyridine in chloroform followed by
heating to reflux for one night. A saturated aqueous solution
of sodium hydrogen carbonate was added to the rection solution
followed by extracting with chloroform and the organic layer
was washed with water, a saturated agquecus solution of sodium
hydrogen carbonate and a saturated agueous saline solution
followed by drying and concentrating. The resulting residue
was purified by a silica gel column chromatography (hexane :
ethyl acetate = 2:1) to give 1.50 g (yvield: 41%) of an N-oxide
d4s a white solid.

A solution (10 ml) of 1.50 g (5.70 mmol) of the resulting
N-oxide substance in phosphorus oxychloride was stirred at 80°C
for 1 hour. The reaction solution was concentrated in vacuo,
a saturated aqueous solution of sodium hydrogen carbonate was
added to the residue followed by extracting with chloroform and
the organic layer was washed with a saturated agqueous solutioin
of sodium hydrogen carbonate and a saturated aqueous saline

solution. After drying and concentrating, the resulting
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97:3) to give 644 ng (yield: 66% of tert-butyl
3, 6-di chl oro- 2- pyri di necar boxyl ate as a white solid.
4- Met hoxyt hi ophenol (0.927 m; 7.55 mmol) and 1.14 ¢
(8.26 Mol ) of potassium carbonate were added, at room
tenperature, to a solution (70 m) of 1.70 g (6.86
mol) of the resulting ester conpound in
N, N-di net hyl f ormami de followed by stirring for 1
hour Chl orof orm was added to the reaction solution
wed b% was hi ng'm%th a s turategla q}eous utign h
‘FS% a7 ue yBPS@Eiﬁ BaPEofRat’ed 4 £%atd %”BH Q4uEBRECIraPhY
LBfe SUMYORcedL¥eNg and) 096‘09%}4 %t25”91g' '@yXéiHO 58%) of
e resultin reS|§ue was pur| i'ed by a srlitca gel
ZOEHIHr & hs 0Bl OGsmPiTyy 1 { drexpdrtop yf:ictwrhe aeet ad ewm&el) solid.
to give 743 ngy (yield: 31% of tert-butyl
“Phend brl§03ng A0pBE hmol-)phedykhaud { ngRymmol) of sodium hydrogen
-Zﬁggrldlnecarboxylate as a colorless i1y substance,

AR % & TP ach & By 2088 ) Tni0383 o)
JB 2(%{1%1:%”% Eh%r&%@ﬁ hugy Egéﬁggg%{i?ﬁée 315 E?(?r%tgﬁitrile

room enperature, to a 0| ut

£d128wea0by ©f itheng r&s utddn Ot S OF DL COHPEBIND i ours and 30
N, N- di met hyl f ormami de and the reaction solution was
rinwtes. atWat3gCvasraddeddyr sheChgat oior molwds cadfed loyed by

the reaction, solu n foll qwed washi n ith a
SaferSE e R APl Ak s BHPURTAp O GbRter vas washed
wfhonat e-gngdrgregat H&é&@‘dsaq%%Q'i%esa'édl%t%@nm | Yried and
dryi ng and concentrating in vacuo. The resulting

¢ @St ehier aasd i | d catb bmdataelreaugehnglfasmahanmas purified
chromat ogr aphy (hexane ethyl acetate = 2:1) to glve
=)

Igsgtﬁﬁlpyﬂgygr qg@ym@fcnggmamﬁggqphy'(hexane : hyl acetate
3- (4-grefhoxy-phenyl syl fanyl) mg (yield: 93%) of

2-chlore-6-cyanco-5-phenoxymethylpyridine as a white solid.
3-mercapto-4-methyl-4H-1,2,4-triazole (44 mg; 0.380
mmol) and 52 mg (0.380 mmol) of potassium carbonate were added
to a solution (5 ml) of 61 mg (0.24% mmol) of the resulting
2-chloro-6-cyano-5-phenoxymethylpyridine in
N,N-dimethylformamide followed by stirring at 100°C for one
night. Water was added to the reaction sclution followed by
extracting with ethyl acetate and the organic layer was washed
with water, a saturated aqueous solution of sodium hydrogen
carbonate and a saturated aqueous saline solution. After
drying and ceoncentrating, the resulting residue was purfified
by a thin-layer column chromatography (chloroform : methanol
=10:1) togive 4.4 mg (yield: 5%) of a thiotriazole derivative.
A 1N aqueous solution (0.5 ml} of sodium hydroxide was
added to an ethanolic solution (5 ml) of 4.4 mg (0.014 mmol)
of the resulting thiotriazole derivative followed by heating

to reflux for one night. To the reaction scolution was added
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6-(4H[1, 2,4]triazol e-3-yl -sul fanyl)-2-pyridi necar boxy
|ate as a colorless oily substance. Trifluoroacetic
acid (2.0 mM) was added, at room tenperature, to a
solution (5.0 M) of 264 ng (0.633 mml) of the
resulting ester conpound in dichloronmethane and the
reaction solution was stirred at roomtenperature for
1. 5hours. The reaction solution was concentrated in
vacuo to give 228 ng of ,

a IN(aqusstu sp-lptdon siilffeindoh B ridHafp1d2t o [aaidizt éo3lpwed
| - sul fanyl)-2-pyridi necarboxylic acid as a |ight

byyaﬁ%ﬁ%%.wi@-mvglarﬁ%% QRS 1o SoRgansg hevpT, was
- (27 [ .
wa%%dg?ﬁ%ﬁg a %ggﬁkéﬁgﬁ)aﬁé‘yﬁ PRGN 9L 1418200 WA Grying

___an& cdndeAetAYEag NORMPYlo). oFsehiph§asboidiitthiazole, 4 mg

hydrochl ori de were successively added, at room
( Ot @PPermo L) ©f Nohgdrokybeorotii@zoik)hywirdte amdy6 (nd (0.030
mpl.) of the resulting carboxylic acid cog%ound

mgiloht or Sfret hind SafdmERBYLERAIORROBEILdr Poff CRAL CarpPiddmide
hy@l&o%%‘i@riﬁ%nwgﬁgt g&@cé@é :’P?’eﬂ? W edT(IE ot Qe55 ﬂ)l? n(oi* ml) of
sol ution"was added "a saturated aqueous sol ution

theodr&sh by i @ @R saaRoNah € mdly1amRd By16¥tHacCtidLowdd by
chl oroform The organic | ayer was washed with a
stdayrdngt ed ngoeobemparahersofori ome midied. aff¢ the reaction

oncentrated ] acuo. The r lting residue wa .
solttiPPe s, 24ARd | Ao JagEFaLEa, AIUSMSHR ORI Gty Of sodium
. t — . H
nyHEoeRROL L Abna B S ndn L oRbrhbedhytnre? dRibrotorn ana

theobirdani HNVRYEPGIS33 washed with water, a saturated aqueous

5:2.43(3H,S),3.86(3H,S),6.98%2H,d,J:8.4FE),6.99(1H,d,J
sodgtjipn of sodium hydrogen carbonate and a saturated aqueous

saggp%Hoggé}ﬁ't%n?- 199G TR Gl (PdndedTRatit B the
resulting residue was purified by a thin-layer silica gel
chromatography (chloroform : methanol = 10:1) to give 2.8 mg
(vield: 47%) of the title compound as a white solid.
' HNMR (CDC15)
0:3.79(3H,s),5.71(2H,s5),6.97-7.02(3H,m) ,7.05(1H,d,J=3.6Hz),
7.30(2H,t,J=7.6Hz),7.40(1H,d4,J=8.4Hz),7.54(1H,d,J=3.6Hz}, 8.
22(1H,d,J=8.4Hz),8.50(1H,s)
ESI-MS(m/e):425[M+H]

A compound of Production Example 70 was produced by the
same method as in the above Production Example 69. Analytical

data of the compound are shown hereunder.

188



R

174 ESI-M5(m e): 457 MtH] ©  Conpounds of Producti on
Exanples 59 to 65 were obtai ned by the sane nethod as
in the above Production Exanple 58. Analytical data
of those conmpounds are shown hereunder. Production
Exanple 59 0 N~ S NN\NO NNN/ H3Co
Manuf act ur e of
3- (4- net hoxy- phenyl sul fanyl)-6-(4H1[1, 2, 4]tr|azole 3-y
| -sul fanyl)-N(isoxazol e-3-yl)-2-pyridine
car boxam de Conmpound of Production Exanple 59 can be
produced %%:the same nmet hod as Producti on Exanpl e 58,
a@dér dfg thereto, or by a combination of

these and ordinary nmethods, with the use of
3, 6-di chl oro- 2-pyridi ne carboxam de,

H,2- met hoxyt opﬁeggl 3-nercapto-1, 2,4-triazole and

' ' I'HNNR(CDClS) :
N6. 98(2H, d, J=8. 4Hz) , 6. 99( 1H, d, J=8. 4Hz) 7.1

d, J= 84Hz J7.30(1 H,s), 7. 47(2H, d, J=8. 4Hz) , 8. 31(1H, s) , 8.

41( 1H s) 5E\U5(rﬂe) 427[ MbH T 175

Manufacture of

3-phenylsulfanylmethyl-6-(4-methtyl-4H-[1,2,4]triazole-3-yl

-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

Compound of Production Example 70 can be produced by the
same method as Production Example 69, by a method according
thereto, or by a combination of these and ordinary methods, with
the _ use of
2-cyano-3-tert-butyldimethylcyliloxymethylpyridine,
thiophenol, 3-mercapto-4-methyl-4H-1,2,4-triazole and
2-aminothiazole.

LHNMR (CDC1;)
06:3.77(3H,s),4.74(2H,s),7.04(1H,d,J=3.2Hz),7.20(1H,d, J=8.4H
z},7.24-7.28(5H,m),7.53(14,d,J=3.2Hz),7.58(1H,d,J=8.4Hz),8.
48(1H,s) '
ESI-MS(m/e) :441[M+H]
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Production Exanple 60 O S--\\ NS N NNN S N3CO

Manuf act ure of

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| - sulfanyl)-N-([1, 3,4]thiadi azol e-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 60 can be

produced by the sane nethod as Production Exanple 58,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with thee use of
Prydgcdiicm dxem@Lleyi7ildi ne car boxani de,

4- met hoxyt hi ophenol , 3-nercapto-1,2,4-triazole and

2-am no-1, 3, 4-t hi adi azol e. ' HNVR( CDC13)

5:3.86(3H,$), 6-99(2H, d, J=8.5Hz), 7. 03(1H, d, J=8. 4Hz) , 7. 2

§(1U S '
\d = T4N 2H,d, J=8.5Hz), 8. 45(1 H, s), 8. 85(1H, s)

- NEBI - : 444 MWH) © 176 Production Exanple 61 o0 S-N
CTSNS H3C |p Manuf acture of
3- (4- et - phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
| - sulfa -N-([1, 2,4]-thi adi azol e-5-yl)-2-pyridi ne

car boxanmi

Manufacture of 3-phenylmethyl-6-(4H-[1,2,4]triazole~-3~

yl~-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

3-benzoyl-2-pyridinecarboxylic acid (2.0 g; 8.8 mmol)
was dissolved in 10 ml of methanol and 10 drops of concentrated
sulfuric acid were dropped thereinto at room temperature
followed by heating to reflux for a whole day and night. After
cooling, methancl was evaporated therefrom followed by
neutralizing with a saturated aqueous solution of sodium
hydrogen carbonate. Extraction with chloroform was conducted
followed by dryving over sodium sulfate and concentrating to give
2.0 g of a crude product of 3-benzoyl- 2-pyridinecarboxylate
methyl ester.

The ester (2.0 g) was dissolved in 10 ml of chloroform
and 3.57 g {20.7 mmol) of mCPBA were added thereto followed by
heating to reflux for a whole day and night. After cooling,
a saturated aqueous solution of sodium hydrogen carbonate was
added to the reaction solution to make alkaline followed by
extracting with chloroform. Drying over sodium sulfate and
evaporation in vacuo were carried out to give a crude product
of an N-oxide. To this crude product were added 10 ml of

phosphorus oxychloride followed by stirring at 80°C for 2 hours.

After cooling, it was neutralized with a saturated aqueous
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Compound of Production Exanple 61 can be produced by

the sanme nethod as Production Exanple 58, by a nethod
according thereto, or by a conbination of these and

ordi nary nethods, with the use of

3, 6-di chl oro- 2-pyridi ne carboxam de,

4- met hoxyt hi ophenol , 3-nercapto-1,2,4-triazole and

5-am no-1, 2, 4-t hi adi azol e. 1HNVR( CDC13)
5:3.87(3H,s),7.00(2H,d, J=8.4Hz), 7. 01(1H, d, J=8. 4Hz), 7. 2
soo.(ul:lsii,on of sodium hydrogen carbonate and extracted with ethyl

d,J:8.4Hzé 7.48(2H, d, J=8.5Hz), 7. 80( 1H, s), 8. 36(1H,s) . .
acegptps nhEfen ARG oVer sploblcs Rt ARt evEPOTRTIEY 1n

\ N Q.Q. N,/ ure.o ‘1 s
valfue, " puliSasRoReRy udr Sy rroa P PY, 2, fHira,grd. g0
crﬂromatography (ethyl acetate : hexane = 1:2) to give 600 mg
- sul fanyl)- N (4- et hyl car bonyl -t hi azol e-2-yl)-2-pyridin
(vdeldar basanige Comrpdbaeeof sPepducti ohh&xaptif BAtian) of
be produced by the sane nethod as_Production Exangle
3-BenzEy Ly onePhBYCadcBY Ui AdNeCREPEEELabR Bythyl ester.

CO”b&Q@tétgib 3 &H@%ﬁﬁ”@aﬁé%@?fﬂ 1b'6%£18§2’wé{£ dftsddi%ed in
use of 3, b-dichloro-2-pyriding carboxam de,
154miebRoxythaephenad .5 By am Gollidind tiydrazalde a@de added

4-acetyl - 2-am no-t hi azol e. 1HNVR( CDC13)
thereto followed by stirring at room temperature for 2 hours.
After evaporation of methanol therefrom, the residue was
neutralized with 1N hydrochloric acid and extracted with
chloroform. This was dried over sodium sulfate and evaporated
in vacuo to give 285 mg (yield: 100%) of a crude product of
‘3-benzoyl-6-chloro-2-pyridinecarboxylic acid.

The above-produced carboxylic acid (285 mg; 1.1 mmol) was
dissolved in 10 ml of chloroform and 109 mg (1.1 mmol) of
2—aminothiazole,'221 mg (1.64 mmol) of N-hydroxybenzotriazole
hydrate and 229 mg (1.2 mmol) of 1-{(3-dimethylaminopropyl)-
3~-ethylcarbodiimide hydrochloride were added thereto followed
by stirring at room temperature for a whole day and night. After
addition of distilled water thereto, it was extracted with
chloroform and dried over sodium sulfate. The residue obtained
by evaporation of the solvent in vacuo was pufified by a column
chromatography (ethyl acetate : hexane = 1:2) to give 225 mg
(yield: 60% throughout the two steps) of 3-benzoyl-6-chloro-N-
{(thiazole-2-yl)-2-pyridine carboxamide.

The above-produced chloro compound (170 mg; 0.495 mmol)
was dissolved in 3 ml of DMF and 55 mg (0.544 mmol) of

3-mercapto-1,2,4-triazole and 171 mg (1.24 mmol) of potassium

carbonate were added thereto followed by stirring at 100°C for

191



5:2.63(3H,s), 3.86(3H,s),6.98(1H,d, J=8.8Hz), 7.01(2H,d, J
=8. 8H
z),7.22(1H,d, J=8.8Hz), 7. 46(2H, d, J=8. 8Hz), 7. 86(1H, s), 8.
33(1H ,s) ESI-MS(nie):485[ MtH F 178 Producti on
Exanple 63 0 M /S & N\N N--N H3C 0 Manufacture
of 3-(4-nmethox y y y-phen Isulfan
1)-6-(4H[1,2,4]triazol e-3-yl -
sul fanyl)-N(pyrimdine-4-yl)-2-pyridine carboxam de

a @bﬂé@uﬂdyoﬁndDrrmnmti ofhExaapttien sxakubieorprvc&m@@@l@ﬁ DMF

he sanme net hod as Producti on Exa by a_ net

58,
W%EHPBPH@‘CG@ H&VeT T Bt aB9‘ %%M%Wa&ﬁro‘ffaﬁ r?é%deedaﬁ&erem
fogrlg;v% %‘Pge %r : dé ne ca gli:%nﬁg hydrochloric acld and

eIt oy Wiitepken oo f3ie! cam:@rlla #abkr aaleheoae@\ sodium
- 4-am no-pyrimdi ne. 1HNVR( CDC13) 3

SR t86ABH, eYABODST M, 4 Jr8c8blz) (iTe QXU Je@ phiz)ifled by

a égﬁ@a4ﬂf)l POABIRHCHT9IA toaF PPRY 34 M aRCI=5. ghdogaFprm =

A ) SR O SR ) o
3-benzoyl-6-(4H-[1,2, 4]tr1azole -3-yl-sulfanyl)-N-(thiazole-
2-yl)-2-pyridine carboxamide.

The above-produced ketone compound (70 mg; 0.172 mmol)
was suspended in 5ml of methanol, 12.7mg (0.343 mmol) of sodium
borohydride were added thereto followed by stirring at room
temperature for 30 minutes and the solvent was evaporated
therefrom. To the resulting residue were added 99 mg {0.853
mmol) of triethylsilane and 5 ml of trifluorocacetic acid
followed by stirring at 60°C for 1 hour. After concentrating,
it was partitioned by chloroform and a saturated aqueous
solution of sodium hydrogen carbonate and the chloroform layer
was dried over sodium sulfate. The residue obtained after
concentration of the solvent was purified by a thin-layer silica
gel chromatography for two times (methanol : chloroform = 1:8
and ethyl acetate : acetone = 2:1) to give 13.5 mg (yield: 20%)
of the title compound.

'HNMR (CDC1;) 8: 4.63 (2H, s), 6.99 (1¥, 4, J=3.6 Hz), 7.18-7.29
(5H, m), 7.38 (1H, 4, J l= 8.4 Hz), 7.41 (1H, dd, J = 3.6 Hz),
7.45 (1H, d, J = 8.4 Hz), 8.33 (1H, s)

ESI-MS (m/e}: 395 [M+H]"
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NSNYI VNN \WWNS HC'o 3 Manufacture of
3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| -sul fanyl)-N(pyridine-2-yl)-2-pyridine carboxam de
Compound of Production Exanple 64 can be produced by
the sanme nethod as Producti on Exanpl e 58, by a nethod
according thereto, or by a conbination of these and
ordi nary nmethods, with the use of
3, 6-di chl oro- 2-pyridi ne carboxam de,

Prpdustttiony Bxiampdendl2, 3- nercapto-1,2,4-triazole and
2-am no- pyridi ne. 1HNVMR( CDC13)
5: 3. 85(3H, s) 6. 97(2H d, J=8.8Hz), 6.99(1H,d, J=8.8Hz), 7.0
5(1H,

dJ85N4 Hz)/L 8(1H, d, J=8. 8Hz) , 7. 46( 2H, d, J=8. 8Hz)

iﬁ dddf\]:\

, Productlon

5, 8 5, 1 5Hz), 8. 29(1H, dd, J=4. 5, 1. 5Hz), 8. 31( 1
1H, d, J=8. 5Hz) ESI-Ms(mi e): 437[ MtH] ' 180
anple 65 00 N SI NNNN

Manufacture of

3-{4-fluoro-phenylmethyl)-6-(4H-[1,2,4]triazole-3-yl1-

sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

1HNMR(CDC13)6:4.60(2H,s),6.94—6.98(2H,m),7.01(1H,d,J=3.6Hz)
(7.14-7.17(2H,m),7.40-7.46(3H,m),8.35(1H, s}
ESI-MS(m/e):413[M+H]"

Coumpound of Production Example 72 can be produced by the
same method as Production Example 71, by a method according
thereto or by a combination of these and ordinary methods, with
the use of 3-(4-fluoro benzoyl)-2-pyridinecarboxylic acid,

Z2-aminothiazocle and 3-mercapto-1,2,4-triazole.
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Manuf act ur e of:
3- (4- nmet hoxy- phenylsulfanyl) 6-(4H[1,2,4]triazol e-3-y
| -
suIfanyl)-N—(5-etoxycarbony|-thlazole-2-y|)-2-pyr|d|ne
car boxam de Conpound of Production Exanple 65 can be
produced by the sane nethod as Production Exanple 58,
by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
Prpdicdiient dxamplsy73di ne car boxani de,
4- met hoxyt hi ophenol , 3-nercapto-1,2,4-triazole and
2-anino-5-etoxycarbony|-thiazole. I " HNVR( CDC13)

8:1.37(3H,t, IF7. 3.86(3H,s),4.34(2H,q,J=7.0), 6.9
s i

;jf' 709 ;W J=8.5Hz), 7. 20( 1H, d, J=8. 5Hz) , 7. 46(

d --b 8.]3Hz)H8. 11(1H, s), 8. 36( 1H, 5)

E@i MB( e 815 MrH] ' 181 Production Exanple 66 o
(N~ S & ON j Manufacture of

3-(pyridine; | -sul fanyl)-6-(4H

[1,2,4]tria 3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyr

i di ne car bdxg Ani sole (0.40 m; 0.390 mml) and 5
m of trifluo oadgﬁ acid were added to 152 ng

(0.390 mmol ) Egoro 3-(4-

nmet hoxy- phenyl net hy¥sal f anyl ) - N- (t hi azol e-2-yl ) - 2- pyri
Maginf@actemreboxan de produced by the sanme nethod as of

Pro cti

4 A 1 EX AT S byl - phenylsulfanyl)-6- (4H)-[1,2, 4]

trizaole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 73 can be produced by the
same method as Production Example 1, by a method according
thereto or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimethylaminoethyl-thiophenol and
3-mercapte-1,2,4-triazole.
lHNMR(CDClg)6:2.39(6H,s),2.68(2H,m),2.84(2H,m),7.00—7.05(2H
,m),7.18(14,d,J=8.7Hz),7.28(2H,d,J=8.4Hz),7.41-7.58(3H,m),8
.32(1H,s)

ESI-MS(m/e):484[M+H]"
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1 and the reaction solution was stirred at 60C for 5
hours and stirred for one night thereafter at room
tenperature. The reaction solution was concentrated
in vacuo to give a 3-thiol derivative as an
orange-colored oily substance. To a solution (3 m) of
t he above-produced 3-thiol derivative in 2-propano
were added 62 | (1.10 mml) of ethylene glycol, 141
ng (1.02 nmol) of potassium carbonate, 114 ny (O 560
Pﬁﬁﬁﬂqtkﬁniﬁﬂammdpyﬁﬁdine and 5.3 ng (0.030 mvl) of
copper iodide and the reaction solution was stirred at
80C for one night. The reaction solution was filtered

t hr ough CEIiKp \\he filtrate was partitioned by
hlogpfor wa The organic layer was washed
dr' ahU concentrated in vacuo. The

-Qr_ uIti%g riesi die was purified by a thin-layer -silica

chr aphy (hexane : ethyl acetate = 1. 1) to
give 28 ng (yield: 21% of a 6-chloro derivative as a
I'ight yell ow 82 solid. After 22 ng (0.22 nmmol) of
3- mer capt o- 4-triazole were added to a solution (1

m) of 25 .22 mmol ) of potassium tert-butoxide
in N, Ndinethylformam de, a solution (3 m) of 28 ny
(0.080 nmol) ‘ef 1@id;above-produced 6-chloro derivative
in N, N—dinethyﬁﬂornanide was dropped thereinto and,
after conpleti@m, of the dropping, the reaction
sol uti on was stirred at 120C for 2 hours. Water was
added to the reaction solution followed by extracting
with chloroform The organic |ayer was washed with
MatRl@lotudd €d and concentrated in vacuo. The resulting of
resruue waspurtfired by a thim-tayer—sititca gel
3-(4-dimethylaminomethyl-phenylsufanyl)-6-(4H-[1,2,4]

triazcle-3-ylsulfanyl)-N-{thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 74 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro~2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimethylaminomethyl-thicphenol and
3-mercapto-1,2,4-triazole.

HNMR (CDC14)8:2.23(6H,s),6.96(1H,d,J=8.8Hz),7.00(1H,d,J=3.6
Hz),7.11(1H,d4,J=8.8Hz),7.34(2H,d8,J=8.0Hz),7.43(1H,d,J=3.6Hz
).7.46(2H,d,J=8.0Hz),8.29(1H, s)

ESI-MS(m/e):470[M+H]"
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chromat ography (chloroform: nmethanol = 9:1) to give
12 mg (yield: 37% of the title conpound as a |ight
yel l ow solid. 1HNVR(CDC13)
5:6.96(1H,d, J=8. 8Hz), 7. 05(1H, d, J=3. 6Hz), 7. 22( 1H, d, J=8.
8Hz) ,
7.40-7.43(1H m, 7.47(1H d, J=3. 6Hz), 7. 87-7.90(1H m), 8.3
2(1H, s), 8.64-8. 66(1H n) 8.70-8.71(1H m
ESI-M5(m e): 414 MtH ' Conpounds of Producti on
Produetiiesa Exampde6dS5were obtained by the same met hod
as the above Production Exanple 66. Analytical data
of those conmpounds are shown hereunder. 183 Production
Exanple 67 &S /'S \ N 0, cH3 Manufacture of
?-(6Snet yri di 3-yl -sul fanyl)-6-(4H
r ol -squanyI)-N—(thiazoIe-2-yI)-2-pyr
]car oxaride Conpound of Producti on Exanple 67
d d by the sane nmethod as Production
Exanpl e 66, by a nethod according thereto, or by a
' t hese and ordinary nmethods, with the

e-2-y |)-2-pyridine carboxan1de
6-nethoxy%@«ﬂbdopyr|d|ne and

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,

4]ltriazole-3-ylsulfanyl)-N-(thiazole-4-yl)-2-pyridine

carboxamide

Compouﬁd of Production Example 75 can bejproduced.by'the-
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
4-amino-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.

'HNMR(CDC1; )§:3.85(3H,s),6.96(2H,d,J=8.8Hz),6.98(1H,d,J=8.8
Hz),7.15(1H,d,J=8.8Hz),7.46(2H,d,J=8.8Hz),7.90(1H,d,J=2.4H2
).8.34(1H,s),8.61(1H,d,J=2.4Hz),

ESI-MS(m/e):443[M+H]"
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3-nmercapto-1,2,4-triazole. ' HNMR (CDC13 )
5:4.00(3H,s),6.87(1H,d, J=8. 7Hz), 7. 00-7. 11(2H, m, 7. 26(1
H d,J
8.4Hz), 7. 46(1H,d, J=3. 3Hz), 7. 77(1H, dd, J=2. 4, 8. 7THz) , 8. 35
(1H, d,J=2.4Hz),8.38(1H,s) ESI-M5(nie): 444 MWH =~ 184
Production Exanple 68 h\ \ NS ~O0ONO- Yi N/ I N
Manuf act ure of
3-(pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triazol e-3-yl -
Prdufcamiydn) -Esaimpleet®oxynet hyl -t hi azol e- 2-yl) - 2- pyri di ne
car boxam de Conpound of Production Exanple 68 can be
produced by the same nethod as Producti on Exanple ,
by a net hod corgh thereto, or by a conbination of
thes and, or dj nar M\_ hods, wth the use of
\ﬁ/ hoxy- phenylnethylsulfanyl) N-(4-m
t &nethyl -Hlhi azol e- 2-yl ) -2-pyri di ne carboxam de,
N3‘ odop and 3-nercapto-1,2,4-triazole which can
be obtained Py the sane nethod as Production Exanpl e
1.

0

O\)LN,CHS
N
CHa

Manufacture of

3-(4-dimethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,

4] triazole-3-ylsulfanyl)-N-(thiazole-2-y1)-2-pyridine

carboxamide

Compound of Production Example 76 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimehtylcarbamoylmethyloxy-thiophenol
and 3-mercapto-1,2,4~-triazole.

"HNMR(CDC1; )8:2.99(3H,s),3.09(3H,s),4.73(2H,s),6.99(2H,d, J=
8.8Hz),7.01-7.03(1H,m),7.03(1H,d,J=3.6Hz),7.19(2H,d,J=8.4Hz
),7.45(2H,d,J=8.8Hz),7.46(2H,d,J=3.6Hz),8.30(1H,s)
ESI-MS(m/e):514[M+H]"
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1HNMR( CDC13)
5:3.49(3H,s),4.56(2H,s),6.94(1H,s),6.97(1H, d, J=8. 8Hz) ,
7.27( -

1H, d, J=8. 8Hz), 7. 43( 1H, dd, J=7. 6Hz, 3. 3Hz), 7. 93(I H, d, J=7.
6Hz), 8.38(1H,s),8.71(1H,d, J=4.8Hz),8.77(1H, s)
ESI-M5(m e): 458 MtH] ' 185 Producti on Exanple 69 N,c O
S NN ~-NS'I M NN/ 0"~ Mnufacture of

3- phenyl oxynet hyl - 6- (4- net hyl - 4H

Priofug t4jony iEgaoipde3-7y| - sul f anyl ) - N- (t hi azol e-2-yl) - 2- pyr
i dine carboxam de 3-Chl oroperbenzoic acid (6.30 g;
21.0 nmol) was added to a solution (50 m) of 3.50 g

(14.0 mmol ) of 2-cyano- 3=t8H -
but yl di met hyl’8i | y? o hyl pyridine in chl oroform
Kol |swed ea to ref lux for one night. A

\ safura ed gquedus sol ution of sodi um hydrogen :
NG bonat e ded to the rection solution followed

was washed wiith water, a saturated aqueous sol ution of
sodi um hyd gn carbonate and a saturated aqueous
sal i ne sol foll owed by drying and concentrating.
The resulting-Tesidue was purified by a silica ge
columm chro ography (hexane : ethyl acetate = 2:1)
to give 1.50 dmgeld: 419%9 of an N-oxide as a white
sol i d.

Manufacture of 3-(4-methoxy-phenylsufanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(4-hydroxyethyl-thiazole-2-yl}-2-

pyridine carboxamide

Compound of Production Example 77 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods , with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-hydroxyethyl-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC15)8:2.90(2H,t,J=4.8Hz),3.83(3H,s),3.90(2H,t,J=4.8
Hz),6.65(1H,s),6.95(2H,d,J=8.0Hz),6.97(1H,d,J=8.8Hz),7.17(1
H,4,J=8.8Hz),7.43(2H,d,J=8.0Hz),8.34(1H, s)
ESI-MS(m/e):487[M+H]"
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t‘\._./ :

A sol ution (10 m) of 1.50 g (5 70 nnDI) of the
resulting N-oxide substance in phosphorus oxychl oride
was stirred at 80C for 1 hour. The reaction sol ution
was concentrated in vacuo, a saturated aqueous
sol ution of sodi um hydrogen carbonate was added to
the residue foll owed by extracting with chl oroform and
the organic | ayer was washed with a saturated aqueous
solutioin of sodium hydrogen carbonate and a
Prsaduntaitced Faguedes 7l i ne sol ution. After drying and
concentrating, the resulting 186 residue was purified
by a silica gel columm chromatography (hexane : ethyl

acetate = 2:1) tqjglvgxﬁéf ng (yield: 58% of

2- chl or 0-5- chl or ofret hyl cyanopyridine as a white
HEQ!l 3 32 mol) and 44 ng (0. 32
)\%?- ogen carbonate were added to a
sol tMn ( 50 ng (0.27 mol) of

2-chl oro-5-chl or t hyl - 6- cyanopyridine in

acetonitrile faq wed by stirring at roomtenperature

for 8 hours and 30 j|m nutes. Water was added to the

reaction sol uti Nl | owed by extracting with ethyl

acetate. The organic | ayer was washed wth a

saturat ed aqueougcgal i ne solution, dried and

concentrated in vacuo and the resulting residue was
Maidddtede by a thin-layer colum chronmat ography of
3 (hexane i ethyl acetate 6! 1) to gi've 61 ng :

Y 3 74 S5 St~ . k

y ) AlTU f ] S
caxhdxamﬂﬂe‘mere added to a solutlon (5 mM) of 61 ng

(0.249 mmol ) of the resulting
2- chiCompogndyeaf ;1 Gietnioxy Hxemplley 7 8 diare benproduced by the

same method as production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-hydroxy-thiophenol and
5-hydroxy-3-mercapto-1,2,4-triazole.

1HNMR(CDC13 )d:2.65(3H,s5),6.98-7.50(5H,m},7.82(1H,m).8.64(1H
,brs),

ESI-MS(m/e):444[M+H]"
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N, N- di et hyl f ormam de foll owed by stirring at 100C for
one night. Water was added to the reaction sol ution
followed by extracting with ethyl acetate and the
organi c |l ayer was washed wth water, a saturated
aqueous sol ution of sodi um hydrogen carbonate and a
saturated aqueous saline solution. After drying and
concentrating, the resulting residue was purfified by
a thin-layer colum chromat ography (chloroform:
Freeduricion Exddngl)e t7® give 4.4 ng (yield: 5% of a
thiotriazole derivative. A iN agqueous solution (0.5

m ) of sodiunthydroxide was added to an ethanolic
solutlon (5 mg ofg nmg (0.014 mmol) of the

sulglng h|m rhefn derivative fol |l owed by heating
TNght. To the reaction sol ution was

|N Kqueous sol ution of hydrochloric acid
omed by extracting with ethyl acetate
| ayer was washed with a saturated
olution. After drying and

ng (0.028 mml ) of 2-am nothiazole, 4
of N-hydroxybenzotri azol e hydrate and
) of

and t he organi
aqueous sal
concentrati
mg (0.030

6 ng (0.030

1-(3-di hyl aqi nopr opyl ) - 3- et hyl car bodi i m de
hydr ochl'® Téb wé e successively added to a solution (3

m) of the resulting residue in nethylene chloride
followed by stirring at roomtenperature for one
Manglftctl@et he reaction solution was added a saturated of
aqueous solut1on of sodi um —hydrogen—carbomate
3t2§tgggaogycexbpaytrpgrmﬂtneemtptaﬁbfamand 6Lt D8H-[1,2,4]
_»s maehed mnth mater a saturated

cggﬁggg&ggeaqueous sal i ne solutlon Adter drylng and
concentrati ng, the
Compound of Production Example 79 can be produced by the

same methed as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro—3~(4~methoxy—phenylmethylsulfanyl)—N~(thiazole—2—y
l)-2—pyridinecarboxamide,5—iodo—3~methoxycarbonyl-piridine
and 3-mercapto-1,2,4-triazole which can be obtained by the same
method as Production Example 1.

1HNMR(CDC13)6:4.01(3H,s),7.03(1H,d,J=7.6Hz),7.05(1H,d,J=3.6
Hz),7.24(1H,d,J=7.6Hz),7.47(1H,d,J=3.6Hz),8.00(1H,m),8.16(1

H,d,J=8.0Hz),8.33(1H,s),8.79(1H,m)
ESI-MS(m/e):472[M+H]"
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resulting residue was purified by a thin-layer silica
gel chromat ography (chloroform: nethanol = 10:1) to
give 2.8 ng (yield: 47% of the title conpound as a
white solid. 1HNVR(CDC13)
8:3.79(3H,s),5.71(2H,s),6.97-7.02(3H,n), 7. 05(1H, d, J=3.
6Hz) ,
7.30(2H,t,J=7.6Hz), 7.40(1H,d, J=8. 4Hz), 7. 54(1H, d, J=3. 6H
z),8. 22(1H,d, J=8.4Hz), 8. 50(1H, s)

PiRtudVB(dH B[Vl A conpound of Production Exanpl e
70 was produced by the sane nethod as in the above
Production Exanple 69. Analytical data of the
conpound are shown Rereunder. 188 Production Exanple
70 Hari 4 SUNSY NN St Mnufacture of
R- phe NI T anyl | -6-(4-nmethtyl-4H[1, 2,4]triazole

anyiN) - N°(t hi azol-e-2-yl)-2-pyridine - :
de Coﬂﬁound of Production Exanple 70 can be

produced™y tHhe sane nmethod as Production Exanple 69,

by a nmethod agcording thereto, or by a conbination of

these and oFdi nary nethods, with the use of

put yl di met hyl cyl i | oxynet hyl pyri di ne,

ercapt o-4-nmethyl -4H 1, 2, 4-tri azol e and

Manufacture . of

3-(4~dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-yl1)-2-

pyridine carboxamide

Compound of Production Example 80 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these methods and ordinary
methods, with the use bf 3,6-dichloro-2-pyridinecarboxylic
acid, 5-amino-~1,2,4-thiadiazole,
4-dimethylaminocethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC1;3)8:2.42(6H,s),2.84{2H,t,J=5.1Hz),4.13(2H,t,J=5.1
Hz),6.96(2H,d4,J=8.4Hz),7.00(1H,d,J=8.8Hz),7.21(1H,d, J=8.8Hz

),7.43(2H,d. J=8.4Hz),8.35(1H,s)
ESI-MS{m/e):501[M+H]"
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2-am not hi azol e. 1HNVR( CDC13)
5:3.77(3H,s),4.74(2H,s),7.04(1H,d, J=3. 2Hz), 7. 20(1H,d, J
=8. 4H
z),7.24-7.28(5H m, 7.53(1H,d, J=3. 2Hz), 7. 58( 1H, d, J=8. 4H
z),8. 48(1H,s) ESI-M5(me): 441 MtH 189 Producti on
Exanple 71 0 S NS NI~ cY N NN Manufacture of
3- phenyl met hyl -6- (4H[ 1, 2, 4] tri azol e- 3-
yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
Prodierzidt -Ekampiliedignecar boxylic acid (2.0 g; 8.8 nmmol)
“was dissolved in 10 mM of nethanol and 10 drops of
concentrated sulfuric acid were dropped thereinto at
room t enper at

re |l owed by heating to ref lux for a
whol e day an niéit. After cooling, nethanol was

; ppfollowed by neutralizing with a
aqueqyis sol uti on of sodi um hydrogen
Extraction with chl orof ormwas conduct ed
fol | owed by d@ying over sodi um sul fate and
concentratingito give 2.0 g of a crude product of
3-benzoyl - Z-pyridi necarboxylate nethyl ester. The
ester (2.0[@[;%?(r s dissolved in 10 m of chloroform
and 3.57 g (20.7 mol ) of nCPBA were added thereto
Mgroiffagareby  heating to ref lux for a whole day and of

3 A s A8 €99 A% any1) -6~ (4H-[1,2, 4] triazole-3-ylsulfa

nyl)-N-(thiazole-2-vl1)-2-pyridine carboxamide

Compound of Production Example 81 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsufanyl)-N-(thiazole-2-yl
)-2-pyridine carboxamide, 5-iodo-pyrimidine and
3-mercapto-1,2,4-triazole which can be obtained by the same
method as Production Example 1.

HNMR(CDC1; )8:6.95(1H,d,J=8.4Hz),7.03(1H,d, J=3.6Hz),7.22(1H
,d,J=8.4Hz),7.44(1H,d4,J=3.6Hz),8.33(1H,s),8.82(2H,s).,9.20(1
H.,s)

ESI-MS{m/e):415[M+H]"
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a saturated aqueous sol ution of sodi um hydrogen
carbonate was added to the reaction solution to nake
al kaline followed by extracting with chloroform
Dryi ng over sodium sul fate and evaporation in vacuo
were carried out to give a crude product of an
N-oxide. To this crude product were added 10 ml of
phosphorus oxychl oride foll owed by stirring at 80C for
2 hours. After cooling, it was neutralized with a
Ps@iutEitced maueaes 82190 sol ution of sodi um hydrogen
carbonate and extracted with ethyl acetate. After
dryi ng over sodium sul fate and evaporating in vacuo,

purlflcaC|toQ3 ried out by a silica gel colum
chronato-rap;, eiﬁa§ acetate : hexane = 1:2).to give

B n the three steps of the

\puyifidg ;

N3=Nbenzoyl £ 6£poro 2-pyridi necarboxyl ate nmethyl ester.
The chloro ¢ ound (300 ng; 1.10 mml) was dissol ved
in 15 n of thanol and 5 m of 1N sodi um hydr oxi de
wer e added eto followed by stirring at room

t enper at ur 2 hours. After evaporation of

met hanol therefrom the residue was neutralized with

1IN hydrochlorhic acid and extracted with chloroform

This was #'ed over sodium sulfate and evaporated in

vacuo to give 285 ng (yield: 100% of a crude product

of 3-benzoyl - 6-chl oro- 2- pyri di necar boxylic acid. The
Méﬁufgaﬁmgpuced carboxylic acid (285 ng; 1.1mml) was of

ny 1119)

30&6 - i rGamxyntetibgZloipyr i22heAd -1 s64 Samyll)) -&f- ( 4H- [1 2,41
: N—hydrox benzotrlazole hydr at e and 229 ng (1 2 nnDI)

cgpggggﬁldgw de were added thereto foll owed

Compound of Production Example 82 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acld,
2-amino-thiazole, 4-hydroxymethyl-thiophenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)8:4.86(2H,s),7.01(1H,d,J=9.2Hz),7.07(1H4,d,J=3.2
Hz),7.28(1H,d4,J=9.2Hz),7.41(1H,d,J=7.6H=z),7.52(1H,d4,J=3.2Hz
),7.90(1H,m),8.42(1H,s),8.74(1H,m)

ESI-MS(m/e):444[M+H]"
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by stirring at roomtenperature for a whole day and
night. After addition of distilled water thereto, it
was extracted with chloroformand dried over sodi um
sul fate. The residue obtained by evaporation of the
solvent in vacuo was purified by a col um
chromat ogr aphy. (ethyl acetate : hexane = 1:2) to give
225 mg (yield: 60%throughout the two steps) of
3- benzoyl -6-chl oro-N- (thiazol e-2-yl)-2-pyridine

Pradipoixisn dexanfiee adove- produced chl oro conpound (170
nmg; 0.495 mmol) was dissolved in 3 ml of DVF and 55
ng (0.544 mmol) of 3-nercapto-1,2,4-triazole and 171

nmy (1.24 nmolg of assium carbonate were added
t hereto foll ojped Ey irring at 100C for 191 a whole

B N action solution was cool ed, DW
Awa Pora ed Hherefron1and distilled water was added
NRér et o gwed by neutralizing with 1IN hydrochloric

acid and extyvacting with chloroform After it was

dried over sgdium sulfate and evaporated in vacuo,

t he residue purified by a silica gel colum

chr omat ogr ap { met hanol : chloroform= 1:10) to give

101 ng (yieldf 50% of

3- benzoyl - 6- (& 4 i azol e-3-yl -sul fanyl)-N-(thia

zol e- 2-yl)-2-pyidi*ne ¢arboxam de. The above- produced

ket one conpound ng; 0.172 mmol) was suspended in

5 mM of nethanol, 12.7 ng (0.343 mol) of sodium

bor ohydri de were added thereto foll owed by stirring at
MR dgperature for 30 mnutes and the sol vent was of

—evaporated—therefrom—Fothe resutting restduewere—

3 -oped -9 1y 1 BOyBeR0 1 il o)- Ry lioxyetpHesiviana re 19 -wl- (4H[ 1
of trifluoroacetic acid

(2,4]triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 83 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-(l-methyl-pyrrolidine-3-yl)-thiophenol
and 3-mercapto-1,2,4-triazole,
lHNMR(CDCJ.;,)6:1.90—1.98(1H,m),2.35(3H,s),2.25—2.35(2H,m),2.
43-2.47(1H,m) ,2.80-2.83(2H,m) ,4.78-4.85(1H,m),6.85(2H,d, J=8
.4Hz),6.95(1H,4,J=8.8Hz),7.00(1H,4,J=3.6Hz),7.12(1H,d,J=8.8
Hz),7.38(2H,d,J=8.4Hz),7.42(1H,d,J=3.6Hz),8.29(1H, s)
ESI-MS(m/e):512[M+H]"
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foll owed by stirring at 60C for 1 hour. After’
concentrating, it was partitioned by chloroformand a
sat urated aqueous solution of sodi um hydrogen
carbanate and the chloroformlayer was dried over
sodlun1sulfate The residue obtained after
concentration of the solvent was purified by a
thin-layer silica gel chromatography for two tines
(methanol : chloroform= 1:8 and ethyl acetate :
Pradaicdion= Exanplieo 8¢i ve 13.5 ng (yield: 2099 of the
title conpound. 1HNMR (CDC13) 8 : 4.63 (2H, s ) , 6.99
(1H, d, J = 3.6 Hz), 7. 18 7 29 (5H, m, 7.38 (1H, d,
J =

8.4 Hz), 4?4 H, 3.6 Hz), 7.45 (1H d,
J = 8.4 H), s) ESl-l\/S(m(e) 395 [ MkH] ' 192
od8ct | 0 S--\\F CTStN Manufacture of

NsiN f an thiazole-2-y|)-2-pyridine carboxanide
" HNIVR( » 4. 60(2H,s),6.94-6.98(2H, M, 7. 01(1H, d, J=3
.6Hz) 7.14- 7(2H, M, 7.40-7.46(3H,m, 8.35(1 H,s)
ESI - MS(m e)[7413] MtH] ' Counpound of Producti on Exanpl e
72 can be ed by the sanme nethod as Production
Exanple 71, a method according thereto or by a
conbi nation t hese and ordi nary nmethods, with the
use of 3-(4-f ro benzoyl)-2-pyridi necarboxylic acid,

MaduddRetRli azol e and 3-nercapto-1, 2, 4-triazol e. of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yvlisulfanyl)-N-([1l,2,4]thiadiazole-5-yv1)-2-pyridine

carboxamide

Compound of Production Example 84 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-2-pyridinecarboxylic acid,
5-amino-1,2,4-thiadiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.

'HNMR (CDC1; )$:2.65(3H,s),7.01(1H,d, J=8.6Hz),7.26(1H,d,J=8.6
Hz),7.30(1H,d4,J=8.0Hz),7.78(1H,dd,J=8.0,2.2Hz},8.35(1H,s).8
.42(1H,s),8.64(1H,4,J=2.2Hz)

ESI-MS(m/e):429[M+H]"
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193 Production Exanple 73 OS\\ \ /S CIStIN CH3
CH3 Manuf acture of
3- (4-di net hyl ami noet hyl - phenyl sul faiiyl)-6-(4H)-[1,2,4
] trizaole-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 73 can be
" produced by the sane nethod as Production Exanple 1,
by a nethod according thereto or by a conbination of
these and ordinary nethods, with the use of
PEO@IGH & drspley 185di necar boxyl i ¢ aci d,
2-am no-thi azol e, 4- d|nethylan1noethyl-thiophenol and
3-mercapto-1,2,4-triazol e.
1HNMR( CDC13) 8: 2. 3%6H§%N2 68(2H, M, 2. 84(2H, m, 7. 00- 7.

05(2H )7\\
H{g %/1 8(2H, d, J=8. 4Hz) , 7. 41- 7. 58(3H,
\§ 2(1 (ne): 484 MrH ' 194 Producti on
Exanit® 74 S N NNSH
|
CHj
- Manufacture of

3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[
1,2,4]triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-yl1)-2~

pyridine carboxamide

Compound of Production Example 85 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6—dichloro—2—pyridinecarbokylic acid,
5-amino-1,2,4-thiadiazole,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-5-methyl-1,2,4-triazole.
1HNMR(CDCl3)5:2.40(6H,S),2.62(6H,S),2.81(2H,t,J=5.5Hz),4.12
(2H,t,J=5.1Hz),6.96(2H,d,J=8.5Hz),6.98(1H,d,J=8.5Hz),7.20(1
H,4,J=8.5Hz),7.42(2H,d, J=8.5Hz),8.34(1H,s)
ESI-MS(m/e):515[M+H]"
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NCH3 | CH3 Manufacture of
3- (4-di net hyl am nonet hyl - phenyl suf anyl ) -6- (4H[ 1, 2, 4]
triazol e-3-yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 74 can be
produced by the sanme nmethod as Producti on Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
Propduetien Fxgnglle, 84- di net hyl am nonet hyl -t hi ophenol and
3-nercapto-1, 2,4-triazol e.
" HNMR( CDC13) 5: 2. 23(6H, s), 6. 96( 1H, d, J=8. 8Hz), 7. 00( 1H, d,
J=3.6 0 S\
,J=8.8Hz), 7. 34(2H,d, J=8. O+Hz), 7. 43(1H, d, J=
"d, B=8. OHz) , 8. 29(1H, s)
M MtH]' 195 Production Exanple 75 NyS
\\ 11 NNSH H3CO0 Mnufacture of
3- (4- met hoxy-|phenyl sul fanyl )-6-(4H[1, 2,

e)|: 47
P

A

4] tri azol e- sul fanyl)-N-(thiazol e-4-yl)-2-pyridine
AN to_
CHj
Manufacture of

3-{l-oxy-6-methyl-pyridine-3-ylsulfanyl)-6-{4H-[1,2,4]

triazole-3-ylsulfanyl)-N-thiazole-2-yl)}-2-pyridine

carboxamide

Compound of Production Example 86 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxylic acid,
2-amino-thiazole, 3-mercapto-6-methyl-l-oxy~pyridine and
3-mercapto-1,2,4-triazole.
lHNMR(CDClg)5:2.60(3H,s),7.06(1H,d,J=3.2Hz),7.12(1H,d,J=8.4
Hz),7.32(1H,d4,J=8.4Hz),7.39-7.39(2H,m),7.51(1KH,d,J=3.2H=z)},8
.44(1H,s},8.51(1H,brs)

ESI-MS(m/e):446[M+H]
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car boxam de Conpound of Production Exanple 75 can be

produced by the sane nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with. the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

4- am no-t hi azol e, 4-net hoxy-thi ophenol and

3-mercapto-1,2,4-triazol e.

1HNMR( CDC13) 5: 3. 85(3H, s), 6. 96(2H, d, J=8. 8Hz) , 6. 98(1H d,
Prpdgicgion Example 87

Hz), 7.15(1H, d, J=8. 8Hz), 7. 46( 2H, d, J=8. 8Hz), 7. 90( 1H, d, J=

2.4Hz ), 8.34(1H,s), 8.61(1H d, J=2. 4Hz),
ESI-NB(nie):4§3[ v 196 Production Exanple 76 S\ N

N_N|.S yo 0 N~CH3 CH3 Manufacture of

andy| met hyl oxy- phenylsulfanyl) 6- (4H—

same method as Production Exanple 1,
brding thereto, or by a conbination of
ary methods, with

Manufacture ’ of

3—4—diethylaminoethyloxy—phenylsulfanyl)~6~(4H—[1,2,4}

triazole-3-ylsulfanyl)-N-(thiazole-2-y1l)-2-pyridine

- carboxamide

Compound of Production Example 87 can be produced by the
same example as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,.6-dichloro-2-pyridinecarboxylic acid,
2~amino-thiazole, 4-diethylaminoethyloxy-~thiopohenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)8:1.14(6H,t,J=7.6Hz),2.73(4H,q,J=7.6Hz),2.99(2H
,t,J=6.0Hz),4.14(2H,t,J=6.0Hz),6.99(2H,d,J=8.8Hz),7.01(1H,d
,J=8.4Hz),7.07(1H,d,J=4.0Hz),7.18(1H,d4,J=8.4Hz),7.46(2H,4,J
=8.8Hz),7.49(1H,d,J=4.0Hz),8.36(1H, s}

ESI-MS(m/e):528 [M+HI*
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,
2-am no-thi azol e,
4- di meht yl car banoyl net hyl oxy-t hi ophenol and
3-nercapto-1, 2,4-triazole.
1HNMR( CDC13) 5: 2. 99(3H, s), 3. 09(3H,s), 4. 73(2H,s), 6. 99( 2H
,d, J=
8.8Hz),7.01-7.03(1H, m, 7.03(1H, d, J=3. 6Hz), 7. 19(2H, d, J=
8. 4Hz
ProdunoAg(orH Fkamed.e8188) , 7. 46( 2H, d, J=3. 6Hz) , 8. 30( 1H, s)
ESI-M5(m e): 514 MtH] ' 197 Producti on Exanple 77 0 SOH
NSN N~NH NN/ S 01CH3 Manufacture of
3- (4- et hoxy-phe fanyl)-6-(4H[1, 2,41
@riaéole- -yljsul f any)) - N- (4- hydr oxyet hyl -t hi azol e- 2-yl
< > i th bokanmi de Conpound of Production
A npl ‘77 can Hhe produced by the same nethod as
NPbduct | nple 1, by a nethod according thereto,
or by a conbipation of these and ordi nary nethods,
wth the use~af 3,6-dichloro-2-pyridinecarboxylic
acid, 2-a 1- hydr oxyet hyl -t hi azol e,
4- et hoxy-th enol and 3-nercapto-1,2,4-triazole.
"HNNR(CDClS)-:2.90(§:tz,3=4.8%&),3.83(3H,s),3.90(2H,t

,J=4.8 O—""N
Hz), 6. 65(1H, s), 6. 95( 2H-d, J=8. OHz) , 6. 97(1H, d, J=8. 8Hz) , 7
.17(1 H, d, J=8.8Hz), 7. 43(2H, d, J=8. OHz), 8. 34( 1H, s)

Manufacture of

3-{4-pyrrolidincethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)}-N-{thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 88 can be produced by the
same example as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2—amino-thiazole; 4-pyrrolidinoethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDClg)6:1.80—1.90(4H,m),2.70-2.80(4H,m),3.02(2H,t,J=5
.2Hz),4.18(2H,t,J=5.2Hz),6.95(2H,d,J=8.8Hz),6.97(1H,d,J=8.4
Hz),7.02(1H,d4,J=3.6Hz},7.17(1H,d,J=8.4Hz),7.42(2H,d,J=8.8Hz
).7.45(1H,d,J=3.6Hz),8.29(1H, s)

ESI-MS(m/e):526[M+H]"
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ESI-M5(m e): 487 MtH] ' 198 Producti on Exanple 78 0 S~
HO-N\ /ST H N \\\\ //~/ S NN CH3 Manufacture of
3- (6- net hyl - pyri di ne- 3-yl sul fanyl ) -6-(5-hydoxy-4H[1, 2
, 4]
triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 78 can be
produced by the same nethod as production Exanple 1,
by _a nmethod according thereto, or by a conbination of
PRIt EoR Hraid VB%et hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyli c aci d,

2-am no-thi azol e, 4-hydroxy-thi ophenol and
3- n@r c@l, 2,4-triazole.
3)5[ 2. 65(3H s),6.98-7.50(5H,m,7.82(1H m, 8.

VBN e) : 444 MkH]' 199 Producti on

anpl e 78/ O NSNN -NH S HCO O :

_CHs

Manufacture of

3-(6-dimethylamincethyloxy-pyridine-3-ylsulfanyl)-6-(4H-

[1,2,4]1triazole-3-ylsulfanyl)-N-{thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Examplie 89 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecaxrboxylic acid,
2-amino-thiazole,
3-mercapto-6-dimethylaminocethyloxy-pyridine and
3-mercapto-1,2,4-triazcle.

'HNMR(CDC1; )8:2.41(6H,s),2.82(2H,t,J=5.6Hz),4.48(2H,t,J=5.6
Hz),6.80(1H,d,J=8.4Hz),6.98(1H,d,J=8.4Hz),7.03(1H,d, J=3.6Hz
}.7.23(1H,4,J=8.4Hz),7.47(1H,d,J=3.6Hz),7.63(1H,dd, J=
2f4,8.4Hz),7.27(1H,d,J=2.4HZ),8.36(1H,S)
ESI-MS(m/e):501[M+H]"
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Manuf act ure of
3- (6-net hoxycar bonyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2
, 4]
triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 79 can be
produced by the sane nethod as Production Exanple 66,
by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of

Prpdut bl e Exammie [fdky- phenyl met hyl sul f anyl ) - N-(t hi azol
e-2-y 1) -2-pyridine carboxam de,
5-i odo- 3- net hoxycar bonyl -piri dine and 3-mercapto-1,
2,4-triazol e @i n be obtained by the sane nethod

anpl 1.
( MNNRCCSPCES)Y 874 0%%3H,s),7.03(1H,d,J:7.6FE),7.05(1H,d,
ek J=7.6Hz), 7.47(1H, d, J=3. 6Hz), 8. 00(1H, n), 8

16(1 H d, J=B.OHz), 8. 33(1H s), 8. 79( 1H m
ESI-M5(m e): 472 MFH] ' 200 Production Exanple 80 O S N

cTsYi S H3 Manuf act ure of
3- (4- di met hyNam noet hyl oxy- phenyl sul fanyl)-6-(4H[ 1, 2,
4]

triazole-3-ylsulfanyl)-N-([1,2,4]thiadi azol e-5-yl)-2-
pyridi ne carboxani de .

Manufacture of

3-(pyrazole-4-yisulfanyl)-6-(4H-[1,2,4]triazole-3-

vlsulfanyl)-N-(thiazole-2-y1)-2-pyridine carboxamide

Compound of Preduction Example 90 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl)}-N-(thiazole-2-
vl)~2-pyridine carboxamide, 4-~iodopyrazole and
3-mercapto-1,2,4~triazole which can be obtained by the same

method as Production Example 1.
1HNMR(CDC13)6;7.07(1H,d,J=3.6Hz),7.18(1H,d,J=8.4Hz),7.25(1H
,4,J=8.4Hz),7.49(1H,d,J=3.6Hz),7.70(2H,s).8.35(1H,s)
ESI-MS{m/e):403[M+H]"
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Compound of Production Exanple 80 can be produced by
the sanme nethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these
nmet hods and ordinary nethods, with the use of
3, 6-di chl oro- 2-pyridi necarboxylic acid,
5-am no-1, 2, 4-t hi adi azol e,

4- di met hyl am noet hyl oxy-t hi ophenol and
3-nercapto-1, 2,4-triazole.

PriddNVRECDCERamm.e4 H16H, s) , 2. 84(2H,t, J=5.i Hz), 4. 13(2H, t,
J=5.1
Hz), 6. 96( 2H, d, J=8. 4Hz), 7. 00( 1H, d, J=8. 8Hz), 7. 21(1H, d, J=
8.8Hz ), 7.43(2H- N J=8. 4Hz), 8. 35(1H, s)

ES| - V(1 e) : 01[11’3:‘@?}%0%01 Production Exanple 81 S\ N
\S/ N g NON Manuf acture of

Sﬂ(pyr|n1d|ne— -yl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
sul fa d\- (t hi azol e-2-yl ) -2-pyridi ne carboxam de
Compound of |Production Exanple 81 can be produced by
the sane od as Production Exanple 66, by a nethod
accordi ng reto, or by a conbination of these and

ordi nary netifnods, with the use of

6- chl or 0- 3- (}4- met hoxy. phenyl net hyl sufanyl ) - N- (t hi azol e
-2-yl )-2-pyr¥ﬁ?ﬂ c¢ar boxam de, 5-i odo-pyri m di ne and
3-mercapto-1,2,4-triazol e which can be obtained by the
sane CHa

Manufacture of

3-(4-dimethyaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-{(3-methyl-[1,2,4]thiadiazole~-5~

yl)-2-pyridine carboxamide

Compound of Production Example 91 can be produced by the
same method as Production Example 1, by a method accordingr
thereto, or by a combination of these and ordinary methods, with
the use of 3-6-dichloro-2-pyridinecarboxylic  acid,
5-amino-~3-methyl-1,2,4-thiadiazole,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-1,2,4-triazole, -

'HNMR (CDC1, )8:2.37(6H,s),2.61(3H,s),2.80(2H,t,J=5.6Hz),4.12
(2H,t,J=5.6Hz),7.00(2H,d,J=8.4Hz},7.02(1H,d,J=8.8Hz},7.22(1
H,d,J=8.8Hz),7.45(2H,d, J=8.4Hz),8.34(1H,s)
ESI-MS(m/e):515[M+H]"
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met hod as Production Exanple 1.
1HNMR( CDC13) 5: 6 95(1H, d, J=8. 4Hz), 7. 03(1H, d, J=3. 6Hz) , 7.
22(1H
d, J=8. 4Hz),7.44(1H,d,J=3. 6Hz), 8.33(1 H,s),8.82(2H,s), 9.
20( 1 H,s) ESI-M5(me):415[ MtH]' 202 Production
Exanple 82 OS\ NSN\INNHN HO Manufacture of
3- (6- hydroxynet hyl - pyri di ne-3-yl sul fanyl)-6-(4H1[1,2,4
] _triazole-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyridine
PIodydhdsth Fecamgiso #?d of Producti on Exanpl e 82 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereof, or by a conbination of

t hese and ordpnar thods, with the use of
g, 6- gi chlypr o-2- pyti diynecar boxyl i ¢ aci d,

( - N1 N J\hydr oxymet hyl -t hi ophenol and
-\ 3-fer ¢ to-l,-2,1-4-tr|azole :
24, 86(2H,s),7.01(1H,d, J=9. 2Hz), 7. 07( 1H, d,

J=3.2
Hz), 7. 28(1 =9. 2Hz), 7. 41( 1H, d, J=7. 6Hz) , 7. 52( 1H, d, J=
3.2Hz ), 7. ,m, 8.42(1H, s), 8. 74(1H, m

ESI - M5( M e) 444 I\@H]‘ 203 Production Exanpl e 83

Manufacture of

3-(4-carbamoylmethyloxy-phenylsulfanyl)-6-{4H-[1,2,4]triazo

le-3-ylsulfanyl)-N-{thiazole-2-y1)-2-pyridine carboxamide

Compound of Producticn Example 92 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxylic acid,
2-amino-thiazole, 4 -carbamoylmethyloxy-thiophenol and
3-mercapto-1l,2,4-triazole.
1HNMR(CDC13)6:4.48(2H,S),6.95(1H,d,J:8.4Hz),6.98(2H,d,J=8.8
Hz),7.02(1H,d,J=3.6Hz),7.13(1H,d,J=8.4Hz),7.44(1H,d,J=3.6Hz
),7.45(2H,d,J=8.8Hz),8.33(1H,s)

ESI-MS(m/e):486[M+H]"
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On~ Cstc SH OGN CH3 Mnufacture of
3-[4-(1-net hyl -pyrrolidine-3-yl oxy) - phenyl sul fanyl ] - 6-
(4H 1
2,4]triazol e-3-ylsul fanyl)-N(thiazole-2-yl)-2-pyridin
e carboxam de Conpound of Production Exanple 83 can
be produced by the sane nethod as Production Exanple
1, by a method according thereto, or by a conbination
of these and ordinary nmethods, with the use of
Propdnchiian drsuplsy 33di necar boxyl i ¢ acid,
2-am no-thi azol e,
4- (1- met hyl - pyrrolidi ne-3-yl)-thi ophenol and
3-mercapto- 1,2, 4-$7Razol e.
NHNI\/@( CD%L\?) 1gb§|{l 98(1H, m, 2. 35(3H, s), 2. 25- 2. 35( 2H,

- N
Naal 2 a7 LHm , HH80- 2. 83(2H, ), 4. 78-4. 85(1H, m), 6. 85(2H

d, 9=5
. 4Hz), 6. 95(1H, d, J=8. 8Hz), 7. 00( 1H, d, J=3. 6Hz) , 7. 12( 1H, d,
J=8.8

~Hz),7.38(2H,d, JE8. 4Hz) , 7. 42( 1H, d, J=3. 6Hz) , 8. 29( 1H, s)
ESI - M5( ;gr ; MtH] ' 204 Production Exanple 84 SAN N
SH NN'S Manuf act ure of
CH4
Manufacture of

3-(5-bromo-6-methyl-pyridine-3-ylsulfanyl)-6-{4H-[1,2,4]tri

azole-3-ylsulfanyl)-N-(thiazole-2-yl)~-2-pyridine

carboxamide

Compound of Production Example 93 can be produced by the
same example as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 5-bromo-3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.
lHNMR(CD013)6:2.72(3H,s),7.00(1H,d,J=8.4Hz),7.05(1H,d,3=3.6
Hz),7.22-7.24(1H,m),7.48(1H,d,J=3.6Hz),8.01(1H,d,J=2.0Hz),8
.33(1H,s),8.52(1H,d,3=2.0Hz)

ESI-MS(m/e):505,507[M+H]"
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3-(6-nethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo
| e- 3- '
yl sul fanyl)-N-([1, 2, 4] thi adi azol e-5-yl)-2-pyridi ne
car boxam de Conpound of Production Exanple 84 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyrldlnecarboxyllc aci d,

PIOGHF HRD BXapmnld &b azol e,
3- ner capt o- 6- net hyl - pyri di ne and
3-mercapto-1,2,4-triazol e.
1HNMR( CDC13) 85 2. 6§(f[3!s7) 7.01(1H, d, J=8. 6Hz), 7. 26( 1H, d,

H

J=8.6
). 7. 78(1H dd, J=8.0, 2. 2Hz), 8. 35( 1H

[42( Hsﬁ 8. 64( 1H, d, J=2. 2Hz)
hEﬂN-NB( ~429[ M+H] + 205 Pr oduct i on Exanple 85 OS N

H3C N\ S || N NNSNCH3 CH3 Manufacture of
3-(4-di net hy 1 noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl
-4H |

1,2,4]tri aze B-yl sul fanyl)-N-([1, 2, 4]t hi adi azol e-5-y
)-2- pyriding carboxam de Conpound of Production
Exanpl e 85 cah be produced by the sanme nethod as

Pr oduct i on anple 1, by a nethod according

OH

Manufacture of

3-[4-(2-hydroxyethyl-phenylsulfanyl)I-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl1

) -2-pyridinecarboxylic acid

Compound of Production Example 94 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
4-(2-hydroxyethyl)-thiophenol and 3-mercapto-1,2,4-triazole.
'HNMR(CDC13)8:2.61(3H,s),2.91(2H,t,J=6.8Hz),3.84(2H,t,J=6.8
Hz),7.07(1H,d4,J=8.4Hz),7.21(1H,d,J=8.4Hz),7.35(2H,d,J=8.0Hz
}.7.48(2H,d,J=8.0Hz),8.36(1H,s)

ESI-MS(m/e):472[M+H1"
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t hereof, or by a conbination of these and ordinary
met hods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
5-am no-1, 2, 4-t hi adi azol e,
4- di met hyl am noet hyl oxy-t hi ophenol and
3-nercapto-5-nethyl-1,2,4-triazol e.
" HNMR( CDC13) 8: 2. 40( 6H, s), 2. 62(6H, s), 2. 81(2H, t, J=5. 5Hz)
, 4. 12
Profyqtipss Example 9§ 2H, d, J=8. 5Hz), 6. 98( 1H, d, J=8. 5Hz) , 7
.20(1 H,d,J=8.5Hz),7.42(2H,d, J=8.5Hz), 8. 34(1H, s)
ESI - MS(m e): 515 MtH] ' 206 Production Exanple 86 N S
NN NNHS CH3 gvang-a¥t ure of
3- (1-oxy- 6-nmet hyl Jpyrijdi ne=3:K4 sul fanyl )-6-(4H-[1, 2, 4]
H Ak d =Wt hi azol e-2-yl)-2-pyridi ne
~*car Bpoxam de of Production Exanple 86 can be -
prodic®éd by ame met hod as Production Exanple 1,
by a nethod accorgfing thereof, or by a conbination of
t hese and ordi nary~nethods, with the use of
3, 6-dichloro-2- di ne carboxylic acid,
2-am no-thi azol e mer capt o- 6- net hyl - | - oxy- pyri di ne
and 3-nercapto-1,/2,4-triazole. H
" HNMR( CDC13) 8: 2. 60(3H, s), 7. 06( 1H, d, J=3. 2Hz), 7. 12( 1H, d,
J=8.4
Hz), 7. 32(1H, d, J&@; 4Hz) , 7. 39-7.39(2H, m, 7. 51(1H,d, J=3. 2
Hz), 8
Manufacture of 3~

[4-(2-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-4H-{1,2,4]t

riazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole~5-yl)

-2-pyridine carboxamide

Compound of Production Example 95 can be produced by the
same example as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-~3-methyl-1,2,4-thiadiazole,
4-(2-hydroxyethyl)-thiophenol and
3-mercapto-5-methyl-1,2,4-triazole.
1HNMR(CDC13)6:2.59(3H,S),2.59(3H,s),2.94(2H,t,J=6.4Hz),3.94
(2H,t,J=6.4Hz),7.03(1H,d,J=8.8Hz),7.21(1H,d,J=8.8Hz),7.34(2
H,d,J=8.0Hz),7.49(2H,d,J=8.0Hz)ESI-MS(m/e) : 486 [M+H]"
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.44(1H,s),8.51(1H, brs) ESI-M5(m e): 446 MtH] 207

Production Exanple 87 ilk OSA NS&~N NNSH

O-,,--NCH3 CH3 WManufacture of

3- 4-di et hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4]

triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 87 can be

produced by the same exanpl e as Production Exanple 1,

by a nmethod according thereof, or by a conbination of
PRMBIE Inn Braiid Wohret hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyli c aci d,

2-am no-thi azol e, 4-di et hyl am noet hyl oxy-t hi opohenol

and 3- mer capgto- 1g2MNd-tri azol e.

" HNMR( CDC13) 8 1.}%&?Ertcmg7.6kh),2.73(4H,q,J=7.6kh),2.

N
~<}, =6. QHz) , .14&2H,t,J:6.C}E),6.99(2H,d,J:8.8FE),7.01(
NtHY d A
L J=8. 4Hz)" 7. OF(1H, d, J=4. OHz) , 7. 18( 1H, d, J=8. 4Hz) , 7. 46( 2
Hd,J =8.8 7.49(1H,d, J=4. 0Hz), 8. 36( 1H, s)
ESI - MS(m e) [528] MtH] + 208 Producti on Exanpl e 88

xn

Manufacture of

3-(pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-

ylsulfanyl)-N-(3-methyl-[[1,2,4]-thiadiazole-5-y1]-2-

pyridine carboxamide

Compound of Production Example 96 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combinati_on of these and ordinary methods, with
the use - of 3.6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole, 3-mercapto-pyridine and
3-mercapteo-1,2,4-triazole.

'HNMR(CDC1; }$:2.61(3H,s),7.00(1H,d,J=8.8Hz),7.29(1H,d,J=8.8
Hz),7.41-7.44(1H,m),7.88-7.91(1H,m),8.41(1H,s),8.71-8.73(1H
,m),8.76-8.77(1H,m)

ESI-MS(m/e):429[M+H]}"
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OS--\\ W S&~- NN NN S H Manufacture of

3-(4-pyrrolidi noet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 88 can .be
produced by the sanme exanple as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,

Prodifitian Hxarple 94- pyrrol i di noet hyl oxy-t hi ophenol and
3-nercapto-1, 2,4-triazol e.
1HNMR(CDC13) 5: 1. 80-1. 90(4H, m, 2. 70- 2. 80(4H, m, 3. 02( 2H

t,J=5 _
, JiZ}Iz-)CBIQQS(ZH, d, J=8. 8Hz), 6. 97( 1H, d, J
=N

2He) 4. 18(2H
(EEEA? (17 d, J¥3. 6Hz) , 7. 17(1H, d, J=8. 4Hz) , 7. 42( 2H, d, I=
1H, d, J=3. 6Hz) , 8. 29( 1H, s)

Ng- 8 Hz V5
ESI - M5(m e) : 526[ MtH] ' 209 Production Exanple 89 On
NI H S

NSN Ncl

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]triazole-3-

ylsulfanyl)-N-(3-methyl~[1,2,4]-thiadiazol-5-yl)-2-

pyridine carboxamide

Compound of Production Example 97 can be produced by the
same method as Production Example 1, by a method according
thereto or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
3-mexrcapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
"HNMR (CDC1; )8:2.62(3H,s),2.64(3H,s),7.02(1H,d,J=8.0Hz),7.25
(1H,d,J=8.0Hz).7.31(1H,d,J=8.0H),7.78(1H,d4d, J=1.6Hz,8.0Hz),
8.35(1H,s),8.60(1H,d,J=1.6Hz)

ESI-MS(m/e):443[M+H]"
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CH3 CH3 Manufacture of
3- (6-di nmet hyl am noet hyl oxy- pyri di ne- 3-yl sul fanyl)-6-(4
l_l_ -

[1,2,4]triazol e-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyri
di ne carboxam de Conpound of Production Exanple 89
can be produced by the sane nethod as Production
Exanple 1, by a nmethod according thereof, or by a
conbi nati on of these and ordinary nethods, with the
Prpducirion &X@meRroP§- 2- pyri di necar boxylic acid,

2-am no-thi azol e,

3- mer capt o- 6- di et hyl am noet hyl oxy- pyri di ne and
3-nmercapto-1, 2, 4-trilZo\e.

" HNIVR( CDC13) '2.%& H,sy,2.82(2H,t,J:5.6%&),4.48(2H,t;
J=5.6

J=g4f) . 6. 98( 1H, d, J=8. 4Hz) , 7. 03( 1H, d, J=

(3E N
NV . 23( 1=81 4rz) , 7. 47(1H d, J=3. 6Hz) , 7. 63( 1H, dd, J=

2.4,8.4 , 7R7(1H,d, J=2. 4Hz) , 8. 36( 1H, s)
ESI - M5(m e): 501 MtH] ~ 210 Production Exanple 90 O S
N S &N~ N-NS H NA Manufacture of
3-(pyrazol | sul fanyl)-6-(4H[1,2,4]triazol e- 3-
yl sul fanyl ) -§(t hi azol e-2-yl)-2-pyridi ne carboxam de
I
CH5
Manufacture

of

3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazolo[5,4-blpyridine-2-yl)-2-p

yridine carboxamide

Compound of Preduction Example 98 can be produced by

the

same method as Production Example 1, by a method according

thereto, or by a combination of these, with the use of
3,6-dichloro-2-pyridinecarboxylic acid,
Z2-amino-thiazolo[5,4-b]pyridine,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.

'HNMR (CDC1; )8:2.43(6H,s),2.70-2.88(2H,m),4.08-4.14(2H,m),6.

88(2H,d,J=8.4Hz),6.89-6.93(1H,m},7.13(1H,d4,J=8.8Hz),7.31~7.
35(14,m),7.38(2H,d,J=8.8Hz),7.96(1H,d,J=8.4Hz),8.37(1H,s),8

.44(1H,d,J=4.0Hz)
ESI-MS(m/e):551[M+H]"
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Compound of Production Exanple 90 can be produced by

t he sane nethod as Production Exanple 66, by a nethod
according thereto, or by a conbination of these and
ordi nary nethods, with the use of

6- chl or o- 3- (4- net hox

y- phenyl net hyl sul fanyl ) - N- (t hi azol e-2- yl)-2-pyridine
car boxam de, 4-iodopyrazol e and

3- nercapto 1,2,4-triazole which can be obtained by the
Prodhetion: FFamRdepPdduct i on Exanpl e 1.
1HNMR(CDC13) 5: 7. 07(1H, d, J=3. 6Hz), 7. 18( 1H, d, J=8. 4Hz) , 7.
25(1H

,d,J=8.4Hz), 7. 49(@3H d .6Hz),7.70(2H,s), 8. 35(1 H, s)
E?Lg%a%gkg) 403 ]211 ction Exanple 92 Q N/
S Ny CH3 Manuf act ure of

3-( -d%neth am mnoet byl oxy-phenyl sul fanyl)-6-(4H[1, 2,4

triazole-3-ylsulfgnyl)-N(3-nmethyl-[1,2,4]thiadi azol e-
5- yl)-2-pyridi ng~carboxan de Conpound of Production
Exanpl e 91 can oduced by the sanme nmethod as
Production Exa by a nethod according thereto,
or by a conbinatidn of these and ordi nary nethods,

wi th CHa

Manufacture ' of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr

iazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]1-thiadiazole-5-v1)-

2-pyridine carboxamide

Compound of Production Example 99 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, wifh
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
3-mercapto-6-methyl-pyridine and
3-mercapto-5-methyl-1,2,4~-triazole.

'HNMR(CDC1; )8:2.60(3H,s),2.61(3H,s),3.64(3H,s),7.00(1H,d, J=
8.8Hz),7.20-7.36(1H,m),7.29(1H,d,J=8.0Hz),7.77(1H,dd,J=2.4,
8.0Hz),8.63(1H,d,J=2.4Hz)

ESI-MS(m/e):457[M+H]"
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R

---(Pr/ duct

the use of 3-6-dichloro-2-pyridinecarboxylic acid,
5-am no- 3-nethyl -1, 2, 4-t hi adi azol e, 4-
di met hyl am noet hyl oxy-t hi ophenol and
3-nercapto-1, 2,4-triazole.
1HNMR( CDC13) 5: 2. 37(6H, s), 2. 61(3H,s), 2. 80(2H, t, J=5. 6Hz)
,4.12
(2H,t,J=5.6Hz), 7. 00(2H,d, J=8. 4Hz), 7. 02(1H,d, J=8.8Hz) , 7
22(1 H,d,J=8.8Hz), 7.45(2H,d, J=8. 4Hz), 8. 34(1H, s)
Produaign Exaspsemide 212 Production Exanple 92 O S N
S&- NN NNSHO ONHZ2 Mnufacture of
3- (4- car banoyl net hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4] t
riazo le-3- dsulfaN 1 N thiazole-2- 12y vy )- (y
p r|d|ne cpr bo anﬁﬁe Conpound of Production
) ' Noduced by the sane nethod as
l e by a nethod according thereto,
NoN by & A atlon of t hese and ordi nary net hods,
with the us of 3, 6-di chl oro- 2-pyridine carboxyllc
acid, 2-ampe:thiazole,
4- car banoyl [fret hlyl oxy-t hi ophenol and
3-nmercapto-4, 2,M-triazol e.

CHj

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4ltriazole-3-

ylsulfanyl)-N-([1,2,5]thiadiazole-3-y1)-2-

pyridinecarboxamide

Compound of Production Example 100 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-1,2,5-thiadiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.
lﬁNMR(CDCl;;,)6:2.63(3H,s),6.99(1H,d,J=8.8Hz),7.21(1H,d,J=8.8
BHz},7.29(1H,d,J=8.1Hz),7.78(1H,4dd4,J=8.1,2.2Hz),8.37(1H,s).,8
.60(1H,d,J=2.2Hz),9.38(1H,s)

ESI-MS{m/e):429[M+H]"
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1HNMR( CDC13) 5: 4. 48(2H, s), 6. 95(1 H, d, J=8. 4Hz) , 6. 98( 2H, d,
J=8.8
Hz),7.02(1H,d, J=3. 6Hz), 7. 13(1H,d, J=8. 4Hz), 7. 44(1H, d, J=
3.6Hz ),7.45(2H,d, J=8. 8Hz), 8. 33(1H, s)
ESI - MS5(m e): 486 MtH]' 213 Production Exanple 93 0 S
\ANNSN N N N-NS Br CH3 Manufacture of
3- (5- brono- 6- et hyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2,
41tri
Prodicdipn [ExampdRy LPIN- (t hi azol e- 2-yl ) - 2-pyri di ne
car boxam de Conpound of Production Exanple 93 can be
produced by the same exanple as Production Exanple 1,
by a net hod &xcor3fi thereto, or by a conbination of
@hesg an nar thods, with the use of
< e dietil *Nyyri i necar boxylic acid, '
: }\lg_ mn I-t hijazolk, 5-bronop- 3-nercapto- 6-net hyl - pyridi ne
a 3- 0-1,2,4-triazole.

J=3.6
Hz), 7. 22-7.
Hz), 8 . 33(%.
ES| -I\/S(rde):55,

H m), 7.48(1H, d, J=3. 6Hz) , 8. 01(1H, d, J=2. O
N 8. 52( 1H, d, J=2. OHz)
307[ MFH] ' 214

Manufacture of

3—(2,3-dihydrobenzofuran—5—ylsulfanyl)-6-(4H-[1,2,4]

triazeole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound can be produced by the same method as Production
Example 66, by a method according thereto, or by a combination
of these and ordinary methods, with the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl}-N-{thiazole-2-y
1)-2-pyridine carboxamide, 5-icdo-2,3-dihydrobenzofuran and
3-mercapto-1,2,4-triazole, which were obtained by the same

methed as Production Example 1.

'HNMR (CDC1; )8:3.26(2H,t,J=8.8Hz),4.66 (2H,t,J=8.8Hz),6.86(1H
.d4,J=8.0Hz),7.02(1H,d,J=3.2Hz),7.06(1H,d,J=8.8Hz),7.22(1H,d
,J=8.8Hz),7.31(1H,d,J=8.0Hz},7.35(1H,brs),7.45(1H,4,J=3.2Hz
),8.34(1H,s)

ESTI-MS(m/e) :455[M+H]"
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Production Exanple 94 O SNCH3 N NS Nis 11 -NI H N

OH Manuf acture of

3-[4- (2- hydroxyet hyl - phenyl sul anyl )]-6-(4H[ 1, 2, 4]

triazol e-3-ylsul fanyl)-N(3-nethyl-[1,2,4]-thiadi azol e

-5-yl )-2-pyridinecarboxylic acid Conmpound of

Producti on Exanpl e 94 can be produced by the sane

net hod as Production Exanple 1, by a nethod according

thereto, or by _a conbination of these and ordinary
PrRdurddon fiEamPiend Ofse of

3, 6-di chl oro- 2- pyri di necar boxyl i c aci d,

5-am no-3-nethyl -1, 2, 4-t hi adi azol e,

4- (2- hydr oxy hylgxmgi ophenol and

L A-fri e.
: -6%?&H,s)c2b91(2H,t,J:6.8FE),3.84(2H,t,

| N |
N | 7. J=8.4Hz),7.21(1H, d, J=8. 4Hz), 7. 35(2H, d, J=
8.0Hz ),7.4812H,d, J=8.0Hz), 8.36(1H,s)
ESI-M5(m e) ;
-CH3 N C--NFf N~N\N-NSH

Manufacture ' of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

visulfanyl)-N-(3-methoxy-[1,2,4]-thiadiazole-5-y1)-2-

pyridine carboxamide

Compound of Production Example 102 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methoxy-1,2,4-thiadiazole,
3-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
YHNMR(CDC1; )8:2.65(3H,s),4.08(3H,s),6.90-7.05(1H,m),7.10-7.
30(2H,m),7.70-7.80(1H,m).8.39(1H,s),8.63(1H,brs) |
ESI-MS(m/e):459[M+H]"
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OH Manufacture of 3-
[ 4-(2- hydroxyet hyl - phenyl sul fanyl )] -6-(5-nmethyl-4H[1,
2, 4]t .
riazol e-3-ylsulfanyl)-N(3-nmethyl-[1,2,4]-thi adi azol e-
5-yl) -2-pyridine carboxam de Conpound of Production
Exanpl e 95 can be produced by the sane exanple as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordinary nethods,
Prgduetiome Egsgpde 3.06- di chl or o- 2- pyri di necar boxyl i c
acid, b5-am no-3-nethyl-1,2,4-thiadiazol e,
4- (2- hydr oxyet hyl ) -t hi ophenol and

3-mer capt o- 5-qet hyl-NL, 2, 4-tri azol e.
2;5%&? , .59(3H,s),2.94(2H,t, J=6. 4Hz)

1HNVR( CDC13)
. 03(1H, d, J=8. 8Hz) , 7. 21( LH, d, J=8. 8Hz) , 7

3- (pyridinesd- yysul fanyl)-6-(4H[1, 2, 4] triazol e- 3-

yl sul fanyl)-N(3-nethyl-[[1, 2, 4] -t hi adi azol e-5-yl ] - 2-
pyri di ne caroeﬁanide Conpound of Production Exanple 96
can be produce 3by the same nethod as Production
Exanple 1, by a nmethod according

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yvlsulfanyl)-N-(3-cyclopropyl-~[1,2,4]1thiadiazole-5-y1}-2-

pyridine carboxamide

Compound of Production Example 103 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxylic acid,
5-amino-3-cyclopropyl-1,2,4-thiadiazole,
3-mercapto-6-methyl-pyridine and 3-mercapro-1,2,4-triazole.
' HNMR(CDC1;)6:0.90-1.20(4H,m),2.20-2.35(1H,m),2.64(3H,s),6.
99(1H,d,J=8.8Hz),7.20~7.30(2H,m),7,76(1H,dd,J=2.4,8.0Hz),8.
38(1H,s).8.62(1H,brs)

ESI-MS(m/e):469[M+H]"
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L

thereto, or by a conbination of these and ordinary

met hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

5-am no- 3-net hyl -1, 2, 4-t hi adi azol e,

3-nercapto-pyridine and 3-nercapto-1,2,4-triazole.

1HNMR( CDC13) 5: 2. 61(3H, s), 7. 00( 1H, d, J=8. 8Hz), 7. 29( 1H, d,

J=8.8

Hz),7.41-7.44(1H, ), 7.88-7.91(1H, m, 8. 41(1H, s), 8. 71-8.
Prp;%%lonnE@mxé-eslﬁ(lH m ESI-MS(nife): 429 MkH ' 217

Production Exanple 97 OSSNCH3 NNNSHNIII S

CH3 Manufacture of

3- (6- met hyl - pyri dife- -#Nsulanyl)-6-(4kk[1,2,4]triazo
e-3- ge % —CH
=1, 2, 4] -t hi adi azol -5-yl) - 2-

yl suli¥ By N e
H rlﬂiﬁgyca .n1d Compound of Production Exanple 97

can NeNr odueg
Exanpl e 1, by
conbi nati on of t
use of 3, 6-di chl
5- am no- 3- net hyl
3-mercapto-6-nmeth
3-nercapto-1, 2, 4- . {£¥ul
1HNVR( CDC13) 8: 2. 62( N2 Gi(SH s),7.02(1 H d,J=8. OHz)
7.25

(1H,d,J:8.CPB),?.31(1H,J?GES.CPD,7.78(1H,dd,J:1.6Fh,8.
OHz) ,

the sanme nethod as Production
hod according thereto or by a
gse and ordinary nethods, with the
2- pyridi necarboxylic acid,

2, 4-t hi adi azol e,

-pyridine and

Manufacture of

3-{4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[

1,2,4]triazole-3-ylsulfanyl)-N-{3-methyl-{1,2,4]

thiadiazole-5-yl)-2-pyridine carboxamide

Compound of Production Example 104 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridine carboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-5-methyl-1,2,4-triazole.
1HNMR(CDC13)§:2.41(6H,S),2.58(3H,s),2.59(3H,S),2.83(2H,t,J=
5.5Hz),4.12(2H,%,J=5.5Hz),6.91(2H,d,J=8.8Hz),6.94(1H,d, J=8.
6Hz),7.17(1H,d,J=8.6Hz),7.40(2H,d, J=8.8Hz)
ESI-MS(m/e}:529[M+H]"
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8.35(1H, s), 8.60(1H,d, J=1. 6Hz) ESI-M5(nie): 443 MtH] '
218 Production Exanple 98 N S N)\NG6Y NNN S H
O ~N~CH3 CH3 Manuf acture of
3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,
41
triazol e-3-yl sul fanyl)-N-(thiazol o[ 5, 4-b] pyri di ne-2-yl
)-2-p yridine carboxam de Conmpound of Production
Exanpl e 98 can be produced by the sane nethod as

P dpfifckamo b4kt 06, by a method according thereto,
or by a conbination of these, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
2-am no-t hi aZpl o[S7 & Db] pyri di ne,
@-di@p am Jnoet hyl #xy-t hi ophenol and

M trNazol e.
}g 8: H43(6H,s),2.70-2.88(2H, m, 4. 08-4. 14( 2H,

' 6.
88(2H,d,J=8.iih),6.89-6.93(1H,n),?.lS(lH,d,JzS.SFE),?.
31- 7. 7
35(1H m, 7.]38(JH, d, J=8. 8Hz) , 7. 96( 1H, d, J=8. 4Hz) , 8. 37( 1H
,S), 8 . 44(MdNF4. OHz) ESI-MS(ni e): 551 MrH)'

Manufacture . of

3-(2-fluoro-pyridine-4-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

Ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

Compound of Production Example 105 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl)-N~(thiazole-2-y
1l)-2-pyridine carboxamide, 2-fluoro-4~iodo-pyridine and
3-mercapto-1,2,4-triazole which can be obtained by the same

method as Production Example 1.

'HNMR(CDC1; )8:6.95-7.10(2H,m),7.20-7.26{2H,m),7.30-7.42(1H,
m),7.40-7.50(1H,m),8.10-8.26(1H,m),8.38-8.45(1H,m) |
ESI-MS(m/e) :432[M+H]"
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219 Production Exanple 99 §§ N --CH3 H3CN S N ~N N_N

/ S H CH3 Manufacture of

3- (6-net hyl - pyridi ne-3-yl sul fanyl)-6-(5-nethyl-4H[1, 2

4] tr

I azol e-3-yl sul fanyl)-N-(3-nethyl -[1, 2, 4] -t hi adi azol e-5

-yl)- 2-pyridine carboxam de Conpound of Production

Exanpl e 99 can be produced by the sane nethod as

Production Exanple 1, by a nethod according thereto,
Prodygrion: §xewdis dif€of these and ordinary met hods,

wth the use of 3,6-dichloro-2-pyridinecarboxylic

acid, 5-am no-3-nethyl-1,2,4-thiadi azol e,

3- ner capt o- 6-@et h§-pyri di ne and

mer€aptg- 5- ;EJLS ,2,4-triazole.
g : N 0(3M, s), 2. 61(3H, s), 3. 64(3H,s), 7. 00( 1H

N
N\ dgid= .
8. Bhz) , 720-Fg36( 1H, M), 7. 29( 1H, d, J=8. OHz) , 7. 77( 1H, dd, J
=2.4," 8. OHz)]8.63(1H, d, J=2. 4Hz) ESI-MS(n e): 457 MH] '
220 Producti anple 100 ONS N~NS \\ Il N NN
S H
g
O
HSC/
Manufacture of

3-(2-methoxy-pyrimidine-5-ylsulfanyl)-6-{2H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-y1l)-2~-pyridine

carboxamide

Compound of Production Example 106 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-{(4-methoxy-phenylmethylsulfanyl)-N-{thiazole-2-
vl)-pyridine carboxamide, 5-iodo-2-methoxy-pyrimidine and
3-mercapto-1,2,4-triazole which can be obtained by the same

method as Production Example 1.
1HNMR(CDC13)6:4.1O(3H,S),7.02(1H,d,J=8.4Hz),7.06(1H,d,J=3.6
Hz),7.32(1H,d,J=8.4Hz)},7.50(1H,d,J=3.6Hz),8.39(1H,s),8.65(2
H,s)

ESI-MS(m/e):445[M+H]*
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N

--HStE)L( \2]920( H, d,

CH3 Manufacture of

3-(6-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo

| e-3- ylsulfanyl)-N([1,2,5]thiadiazol e-3-yl)-2

pyri di necar boxam de Conpound of Production Exanpl e

100 can be produced by the sanme nethod as Production

Exanple 1, by a nethod according thereto, or by a
“conbi nation of these and ordinary nethods, with the

use of 3, 6-dichloro-2-pyridinecarboxylic aC|d
PrpduGtiom Exagnle 4di7azol e,

3- ner capt o- 6- net hyl - pyri di ne and

3-mercapto-1,2,4-triazol e.

1HNNR(CDC13)8 2. 6@{3HS§$4 .99(1H,d, J=8. 8Hz), 7. 21( 1H, d,

zyqﬂq78(1H dd, J=8. 1, 2. 2Hz), 8. 37(1H
Hz) ; 9. 38( 1H, s) :

221 Production Exanple 101 o
S-~\\ CTStCYN Il O Manufacture of
3-(2, 3-di hydr obe furan-5-yl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl sul{tanyjl )-N-(thiazol e-2-yl)-2-pyridine
car boxam de Co can be produced by the sane
met hod as Productijon Exanple 66, by a nethod
accordi ng theretocp%r by a conbi nation

ESI -N/BN

Manufacture of

3~(6-methyl-pyridine-3-ylsulfanyl)}-6-(5-methyl-4H-[1,2,4]

triazole-3-ylsulfanyl)-N-([1,2,4]-thiadiazole-5-yl)-2-

pyridine carboxamide

Compound of Production Example 107 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-1,2,4-thiadiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-5-methyl-1,2,4-triazole.
'HNMR(CDC1;)8:2.62(3H,s),2.64(3H,s),6.99(1H,d,J=8.8Hz),7.20
-7.35(2H,m),7.77(1H,dd4,J=2.0,8.0Hz).8.35(1H,s),8.63(1H,brs)

ESI-MS(m/e):443[M+H]*
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of these and ordinary nmethods, with the use of

6- chl or o- 3- (4- net hoxy- phenyl net hyl sul fanyl ) - N-(t hi azo
e-2-y 1)-2-pyridine carboxam de,

5-i odo- 2, 3-di hydr obenzof uran and

3-nercapto-1, 2,4-triazole, which were obtained by the
sane nethod as Production Exanple 1.

1HNMR(CDC13) 5: 3. 26( 2H, t, J=8. 8Hz) , 4. 66(2H, t, J=8. 8Hz) , 6.

P%Pd(JlCB*—JGIPz)EXﬁ"@zl(GMO& J=3.2Hz), 7. 06(I H, d, J=8. 8Hz) , 7. 22(
I H, d
J=8.8Hz), 7. 31(1H, d, J=8. OHz), 7. 35( 1H, brs), 7. 45(1 H, d, J=3
.2Hz ), 8.34(3H, sg/ | - MB(m e): 455 MkH] ' 222

Prodyct i gn Exfnpl CNs NSNCH Ns NNSHCH
B‘Tﬁ}nethyl
-‘(py/ldl Isqqfanyl) 6-(4H[1,2,4]triazol e-3-

Ny ul f amys >k (3- met hoxy-[ 1, 2, 4] - t hi adi azol e-5-yl ) - 2-

102 can be pgoeduced by the sane nethod as Production
Exanmple 1 nmet hod according thereto, or by a

[ hese and ordinary nethods, with the
hl or o- 2- pyri di necar boxyl i c aci d,

use of 3, 6-di

Manufacture of

3-{4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-

3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl)-2-

pyridine carboxamide

Compound of Production Example 108 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
4-hydroxyethyloxy-thiophenol and 3-mercapto-1,2,4-triazole.
HNMR(CDC1; )8:2.63(3H,s),3.99(2H,m),4.13(2H,m),7.00-7.08(3H
,m),7.25(1H,d,J=8.4Hz),7.49(2H,d,J=8.7Hz).8.36(1H,s)
ESI-MS(m/e):488[M+H]"
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5-am no- 3- met hoxy- 1, 2, 4-t hi adi azol e,

3- ner capt o- 6- net hyl - pyri di ne and

3-mercapto-1,2,4-triazol e.

1HNMR( CDC13) 5: 2. 65(3H, s), 4. 08(3H,s), 6.90-7.05(1H, m, 7.

10-7.

30(2H, M, 7.70-7.80(1H, M, 8. 39(1H, s), 8. 63(1H, brs)

ESI - MS(m e): 459 MtH] © 223 Production Exanple 103 C &/

CNS N NN/ H_ CH3 Manufacture of
Produe i ixaipdicdi 1. 3- yl sul fanyl )-6- (4H[1, 2, 4] tri azo

| e-3- ylsul fanyl)- N—(3 cycl opropyl -[1, 2,

4]t hi adi azol e-5-yl)-2- pyridine carboxam de Conpound

of Producti orQ Ex I 103 can be produced by the sane
uct l.on/Exanple 1, by a nmethod according

co ination of these and ordinary

5-am no- 3- cyclopropyl 1, 2, 4-t hi adi azol e,

3- ner capt o- ®! hyl - pyri di ne and

3- mer capr o- triazole.

" HNIVR( CDC1 .90 1. 20(4H, m, 2. 20- 2. 35(1H, M, 2. 64(3H
s), 6.
99(1H, d, J=8. -7.@A¢2H, m, 7. 76(1H, dd, J=2.4,8. CH
z), 8. 38(1H s), 8.6 1H brs) ESI-M5(nfe): 469[N%Fﬂ 224
Producti on Exanpl e 104Hj4

Manufacture of

3-{4-diethylcarbamoylmethyloxy-phenylsulfanyl)~6-(4H-[1,2,4

ltriazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2~-pyridine

carboxamide

Compound of Production Example 109 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-diethylcarbamoylmethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.

'HNMR(CDC1; )8:2.72(6H,s),7.02(1H,d,J=3.6Hz),7.03(1H,d, J=8.0
Hz),7.20(1H,d,J=8.0Hz),7.44(1H,d,J=3.6Hz),7.66(2H,d,J=8.4Hz
).7.78(2H,d,J=8.4Hz),8.31(1H,s)

ESI-MS{m/e):542[M+H]"
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R

O SANCH3 NSH3CG-\\ NN NNI SH O"-~NCH3 CH3

Manuf act ur e of

3- (4-di met hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl

-4H |

1,2,4]triazole-3-ylsulfanyl)-N(3-nmethyl-[1, 2, 4]

t hi adi azol e-5-yl)-2-pyridi ne carboxam de Conpound of

Production Exanple 104 can be produced by the sane

nmet hod as Production Exanple 1, by a method according
Prddwicdtion &xapple dd®bi nation of these and ordinary

nmet hods, with the use of 3,6-dichloro-2-pyridine

carboxylic acid, 5-am no-3-nethyl-1,2,4-thiadi azol e,

4- di met hyl amy noeg oxy-t hi ophenol and

QM%- ,2,4-triazol e.
TCBH, s), 2. 58(3H, s), 2. 59(3H, s), 2. 83( 2H

H

N5 5Hz) | ,t,J=5.5Hz), 6. 91( 2H, d, J=8. 8Hz) , 6. 94( 1H, d
,J=8. 6Hz), 7. 17(1H, d, J=8. 6Hz), 7. 40( 2H, d, J=8. 8Hz)
ESI-M5(m e) M+H] + 225 Production Exanple 105 O
SSA NS

AN
Manufacture of

3-(6-cyclopropyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2.4]

triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 110 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 6-cyclopropyl-3-mercapto-pyridine and
3-mercapto—l,2;4—triazole.

'HNMR (CDC1;3 }8:0.70-1.38(4H,m),1.98-2.18(1H,m),6.96-7.08(2H,
m),7.46(14%,d,J=3.2Hz),7.70(1H,d4,3=2.0,8.4Hz),8.36(1H,s),8.
56(1H,d,J=2.0Hz)

ESI-MS(m/e) : 453[M+H]1"

231



]
3
:
3
E
|
|
-

NN C11 HNNS N F Manufacture of

3-(2-fluoro-pyridine-4-ylsulfanyl)-6-(4H1[1,2,4]triazo

| e-3- ylsulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de Conmpound of Production Exanple 105 can be

produced by the sanme nethod as Production Exanpl e 66,

by a nmethod according thereto, or by a conbination of

t hese and ordinary nmet hods, with the use of

6- chl or o- 3- (4- et hoxy- phenylnethylsulfanyl) N-(thiazo
Produqgiiqn Exampliedildd car boxani de,

2-fl uoro-4-iodo-pyridi ne and

3-mercapto-1,2,4-triazol e which can be obtained by the

same nethod as Ppdu@i Exanpl e 1.

1HNI\/I?&CD(§3)8N6\9 7/1@( ,7.20-7.26(2H,m),7.30-7. 4
m) 40- 7. 50( 1H,|m) $110826(1Hm) 8.38-8.45(1 H, m

ESIJWE e): + 226 Production Exanple 106 O S\
NSN-N- NN ellf]fl / HY H3C O Manufacture of
=
k
CHg
Manufacture ‘ of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-y1l}-2-pyridine

carboxamide

Compound of Production Example 111 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-2-pyridinecarboxylic acid,
2-aminc-thiazole, 3-mercapto-6-methyl-pyridine and
3-mercaptoe-~5-methyl-1,2,4-triazole.
1HNMR(CDClg)5:2.57(3H,s),2.64(31—1,5),6.96(1H,d,J=8.8Hz),7.02
(1H,d,J=3.6Hz),7.20(1H,d,J=8.8Hz),7.25-7.29(1H,m),7.46(1H.d
,J=3.6Hz),7.76(1H,dd,J=2.4,7.6Hz),8.63(1H,brs)
ESI-MS(m/e):442[M+H]"
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3- (2-met hoxy- pyri m di ne-5-yl sul fanyl )-6-(2H[1, 2, 4]
triazol e-3-yl sul fanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 106 can be
produced by the sanme nethod as Production Exanpl e 66,
by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
6- chl or o- 3- (4- net hoxy- phenyl et hyl sul fanyl)-N-(thi azo
e-2- yl)-pyridine carboxam de,

PEPﬁQﬁkiqprﬁﬁﬂﬂBéﬁ-ﬁyr m di ne and
3-nercapto-1, 2,4-triazol e which can be obtained by the
same nethod as Production Exanple 1.
'HNM%KIXH 5: $‘¥P(BH s),7.02(1H,d, J=8.4Hz), 7. 06( 1H, d,

thﬂi 7. BZ( H, 5 Jp% 4Hz), 7.50(1H, d, J=3. 6Hz), 8. 39(1H,s), 8
: 5(2 ™ s ESI - M5(m e) : 445[ MtH] ' 227 Pr oducti on :
Exanple 10 O SN H3CG/N /SHN \W\\N_,IN~ S CH3
Manuf act ufé pf
3-(6-net h\ - myri di ne-3-yl sul fanyl)-6-(5-nethyl-4H1[1, 2
, 4]
triazole-3-ylsulfanyl)-N([1,2,4]-thiadi azol e-5-yl)-2-
pyri di ne carboxam de Conpound of Production Exanple
107 can be produced by the sane nethod as Production

Mané?g%tul' by a net hod according of

3-{6-methyl-pyridine-3-ylsulfanyl)-6-{pyrazole-4-ylsulfanyl

J-N-(thiazole-2-yl)}2-pyridine carboxamide

Compound of Prroduction Example 112 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and crdinary methods with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 3-mercapto-6-methyl-pyridine and
4-mercapto-pyrazole.
'HNMR(CDC1;3)8:2.62(3H,s),6.88(1H,m),7.05(1H,m),7.24(1H,d,J=
8.9Hz),7.30-7.68(3H,m),7.72(1H,d4d4,J=1.1,8.9Hz),7.76-7.82(1H
,m),8.60(1H,d,J=1.1Hz)

ESI-MS(m/e)}:427[M+H]"
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thereto, or by a conbination of these and ordinary
met hods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
5-am no-1, 2, 4-t hi adi azol e,
3- mer capt o- 6- et hyl - pyri di ne and
3-nercapto-5-nethyl-1,2,4-triazol e.
1HNMR( CDC13) 5: 2. 62(3H,s), 2. 64(3H,s), 6. 99(1H, d, J=8. 8Hz)
, 7. 20

Produwd(izm, BxampAdr 143dd, J=2. 0, 8. OHz), 8. 35(1H, s), 8. 63( 1H
,brs) ESI-MS(nife):443[ MtH]' 228 Producti on Exanpl e
108 SNCH3 Nr NN NNSHO-,"OHd Mnufacture of
3-(4- hydroxyqﬁhylgx henylsulfanyl) 6-(4H[1,2,4]tria

zol e-
N k%*ﬁpthyl [1,2, 4] -thiadiazol e-5-yl)-2-

~<py di - P car boxgm de Conpound of Production Exanple

Nt camp uced by the same nethod as Production
Exanple 1, by?a nmethod according thereto, or by a
' . _these and ordinary nethods, with the
or o- 2- pyri di necar boxylic acid,
-1, 2, 4-t hi adi azol e,
4 hydroxyethy OoXYy- thlophenol and
3- mer capt o- 1,3, 4-€Hsazol e.
i HNMR( CDC13) 5: 2. 63(3H,s), 3.99(2H, m, 4. 13(2H, m, 7. 00- 7.
Mag(tgture f

0
3—’(@ e7th%§: p’yr’ldlne Igz)YISuL}L%(a y’lq 2%4111_%) ’% iq rlaz)ole 3-

ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl1)-2-

pyridine carboxamide

Compound of Production Example 113 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-hydroxy-1,2,4-thiadiazole,
6-ethoxy-3-mercapto-pyridine and 3-mercapto-1,2,4-triazole.
'HNMR (CDC15 )8:1.43(3H,t,J=6.9Hz),2.06(3H,s),4.42(2H,q,J=6.9
Hz),6.85(1H,d,J=9.0Hz),7.08(1H,d4,J=9.0Hz),7.29(1H,d,J=9.0Hz
},7.69(1H,d4d,J=9.0,2.1Hz),8.31(1H,d,J=2.1Hz),8.37(1H, s)
ESI-MS(m/e):473[M+H]"
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ESI - MS5(m e): 488 MtH]' 229 Production Exanple 109 O
SANS~NN -NH SO OJ-N----CH3 CH3
Manuf act ure of
3- (4-di et hyl car banoyl net hyl oxy- phenyl sul f anyl ) - 6- (4H [
1,2,4
]Jtriazol e-3-ylsul fanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 109 can be
produced by the sanme nethod as Production Exanple 1,
Pryducwiemoxamebe dlhg thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
2-am no-thi azgle, g N\
@- di g hyll\iﬁrb moyljmethyl oxy-t hi ophenol and
<’- 725 riNazol e.
}\IJ“ IVR( 13) 5: 2472(6H, s), 7. 02( 1H, d, J=3. 6Hz), 7. 03( 1H, d,
=8.0

Hz) . 7. 20( LH, d7.=8. OHz) , 7. 44(1H, d, J=3. 6Hz) , 7. 66( 2H, d, J=
8.4Hz ), 7.78(RH, d, J=8. 4Hz), 8. 31( 1H, s)

ESI - M5(m e) M+H) © 230 Production Exanple 110
O=§=O
N
HsC™ “CHs
Manufacture of

3—(4~dimethylaminosulfonyl—phenylsulfanyl)—6-(4H-{1,2,4}tri

azole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 114 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
Z~amino-thiazole, 4-dimethylaminosulfonyl-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDCl3)6:2.72(6H,s),7.02(1H,d,J=3.6Hz),7.03(1H,d,J=8.0
HZ),7.20(1H,d,J=8.0Hz),7.44(1H,d,J=3.6Hz),7.66(2H,d,J=8.4Hz
),7.78(2H,d,J=8.4Hz),8.33(1H, s) '
ESI-MS(m/e):520[M+H]"
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OS\\ \NI I S& N NN S H Manufacture of
3-(6-cycl opropyl - pyridi ne-3-yl sul anyl )-6-(4H[1, 2, 4]
triazol e-3-yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 110 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2- pyrldlnecarboxyllc aci d,

Py e Hiam e l&-5cycl opropyl - 3- mer capt o- pyrldlne
and 3-nercapto-1,2,4-triazole.
1HNMR( CDC13) 5: 0. 70- 1. 38(4H, m, 1. 98-2. 18(1H, m, 6 96-7.0
8( 2H,

, 7.46(1H, d,

B}, 550t

=3. Hz}, CHQ( 1H, dd, J=2. 0, 8. 4Hz) , 8. 36( 1H,
)f. J=2(Hz) ESI-MS(nfe):453[ MrH ' 231 111
i e anple 111 OS H3CNYSH "N NN S
NEHB re of

3-(6-nmethyl -pyridi ne-3-ylsul fanyl)-6-(5-nmethyl-4H[1, 2
, 4]

Manufacture of

3-(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-(3-methyl-[1,2,4]lthiadiazole~-5-y1)-2-

pyridine carboxamide

"HNMR (CDC1;)8:2.59(3H,s),7.02(1H,d,J=8.8Hz),7.30(1H,d, J=8.4
Hz),7.60-7.75(1H,m),8.41(1H,s),8.50-8.65(2H,m)
ESI-MS(m/e)}:447[M+H]"

Compound of Production Example 115 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4~-thiadiazole,

5-fluoro-3-mercapto-pyridine and 3-mercapto-1,2,4-triazole.

236



triazol e-3- ylsulfanyl) N—(thlazole 2- yI) 2- pyrldlne

car boxam de Conpound of Production Exanple 111 can be

produced by the same nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyl i c aci d,

2-am no-thi azol e, 3-nercapto-6-net hyl - pyridi ne and

3-mercapto-5-nmethyl-1,2,4-triazol e.
ProduvRichCExpawle51(1%H, s) 2.64(3H,s),6.96(1H, d, J=8. 8Hz)

, 7.02
(1FId J=3.6Hz), 7. 20(1FId J=8. 8%&) 7.25-7.29(1H, m, 7. 46

(1H,d J=3.6Hz), %-W(I H, dd, J=2. 4, 7. 6Hz), 8. 63(| H, brs)
ESI-I\/S(rde) 2[ Mf-H »—28Bi;Pr oduct i on Exanple 112 S N~
cture of
<E?%%; 4pydﬁdine-3-y|sulfanyl)-6-(pyrazole-4—y|sm
Nf-dhy| i azol e-2-yl) 2-pyri di ne carboxam de
Conmpound of oducti on Exanple 112 can be produced by

the sanme nethod as Production Exanple 1, by a nethod
accordi ng eto, or by a conbination of these and
ordi nary gs with the use of
3, 6-di chl oro-¢- pyri di necar boxylic acid,
' ' yLe/ 3-nercapt o- 6-net hyl - pyri di ne and
4- mer capt o- pyr azol e.
Manufacture of

3-(2,3-dihydrobenzofuran-5-ylsulfanyl)-6-(4H-[1,2,41])

triazole-3-ylsulfanyl)-N-{3-methyl-[1,2,4]thiadiazole-5-yl}

-2- pyridine carboxamide

Compound of Production Example 116 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl)-N-(3-methyl-1,2
,4-thiadiazole-5-yl}-2-pyridine carboxamide, 5-iodo-2,
3-dihydrobenzofuran and 3-mercapto-1,2,4-triazole which can

be obtained by the same method as Production Example 1.
1I-INMR(CDC.'I.3)6:2.61(3H,s),3.25(2H,t,J=8.4Hz),4.65(2H,t,J=8.4
Hz),6.85(1H,d,J=8.4Hz),7.05(1H,4,J=8.4Hz),7.06~7.33(3H,m),7
.78(1H,d44,J=2.4,8.5H2),8.31(1H,s)

ESI-MS{m/e):470[M+H]"
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' HNVR( CDC13) 8: 2. 62(3H, s), 6. 88(1 H, m), 7. 05(1H, m), 7. 24( 1H

8.9Hz),7.30-7.-68(3H, m, 7. 72(1H,dd, J=1.1,8.9Hz), 7. 76- 7.
82(1H m,8.60(1Hd,J=1.1Hz) ESI-M5(me): 427 MrH + 233
Production Exanple 113 OS\ 1CH3 N\ SHIN NS
O - ~-CH3 Manuf acture of
3- (6-et hoxy-pyridine-3-ylsul fanyl)-6-(4H[1,2,4]triazo
| e- 3-

Prpdugtigry Exanpl® ddishyl -[ 1, 2, 4] -t hi adi azol e-5-yl ) - 2-
pyri di ne carboxam de Conpound of Production Exanpl e
113 can be produced by the same nethod as Production

Exanple 1, byya according thereto, or by a
onblnatlon th se nd ordinary methods, with the
 Ch 2Y%pyri di necar boxyl i c aC|d

~</ nln 3. ydraxy- 1,2, 4-t hi adi azol e,
Net hoxy capt o- pyri di ne and
3 mer capto- 1,2, 4-tri azol e.
i HNMR( CDC13).51. 43(3H,t, J=6.9Hz), 2. 06(3H, s), 4. 42( 2H, q,
J=6.9

Hz), 6. 85(1 =9. OHz), 7. 08(1H, d, J=9. CHz), 7. 29(1H, d, J=

9. OHz

),7.69(1H,ddc1\ . 0, 2. IFE) 8.31(1H,d,J=2.1Hz),8.37(1H, s

) ESI-MS(me) @3] MkH ' 234 Product i on Exanpl e 114
Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulf

anyl)-N-([1,2,4]-triazine-3-yl)-2-pyridine carboxamide

Compound of Production Example 117 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-1,2,4-triazine, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDC13)6:3.84(31—1,3),6.95(2H,d,J=8.8HZ),7.00(1H,d,J=8.8
Hz),7.17(1H,4,J=8.8Hz),7.44(2H,4,J=8.8Hz),8.40(1H,s),8.63(1
H,d,J=2.4Hz),8.96(1H,d,J=2.4Hz)

ESI-MS(m/e):439[M+H]"
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S NSNWIT \VHN NNS HCCH Manufacture of

3- (4-di net hyl am nosul f onyl - phenyl sul fanyl )-6-(4H[ 1, 2,

41 tri '

azol e- 3-yl sul fanyl )-N-(thi azol e-2-yl)-2-pyridi ne

car boxam de Conmpound of Production Exanple 114 can be

produced by the sane nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with the use of
PEOBIGH & JFMRYSY ild necar boxyl ic acid,

2-am no-t hi azol e, 4-di net hyl am nosul fonyl -t hi ophenol

and 3-nercapto-1,2,4-triazole.

1HNI\/R( CDC13) 5: 2. 721 6H, S)—\. 02(1H,d, J=3. 6Hz), 7. 03( 1H, d,

CH,
%, : 44(1HdJ 3. 6Hz), 766(2HdJ-
, 7. 8(2 d F=8. 4Hz), 8. 33(1H, s)
: © 235 ail Production Exanple 115
N OSO#B NSN |N H

Manufacture of

3-(4-carboxy-phenylsulfanyl)-6-(5-methyl-[1,2,4]triazole-3-

yYlsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-y1)-2-

pyridine carboxamide

Compound of Production Example 118 can be produced by the
same method as Production.Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloroc-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole, 4-carboxy-thiophenol and
3-mercapto-5-methyl-1,2,4-triazole. |
1HNMR(CDC13)5:2.46(3H,s),2.52(3H,s),7.00(1H,d,J=8.8Hz),7.13
(1H,d,J=8.8Hz),7.52(2H,d4,J=7.8Hz),8.01(2H,d,J=8.0Hz)
ESI-MS(m/e):486 [M+H]"
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S

NNS F Munufacture of

(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triazo

-3- ylsulfanyl)-N(3-nethyl-[1,2

t hi adi azol e-5-yl)-2- pyridine carboxam de

HNVR( CDC13) 5: 2. 59(3H, s), 7. 02( 1H, d, J=8. 8Hz), 7. 30(I H, d
,J=8. 4 FE),7.60-7.75(1H,n),8.41(1H,s),8.50-8.65(2H,n)
ESI - M5(m e): 447 MtH] ' Conpound of Production Exanpl e
115 can be produced by the sanme nethod as Production

Prodipdiion Exgppdendtiod according thereto, or by a
conbi nation of these and ordinary nethods, with the
use of 3, 6-dichloro-2-pyridinecarboxylic acid,
5- am no- 3- net yI-;/BZi-thiadiazole,

3=
| e
4]

5-fl uoro- 3- capto-pyridi ne and

Bkne 4- ol e 236 Production Exanple 116
(N JO s i SNNI~N S O Mnufacture of
N robenzof uran-5-yl sul fanyl )-6-(4H[1, 2 4])

triazol e-"3-yl quanyI)-N—(S-nEthyI-[1,2,4]thiadiazo|e-
5-yl) -2- ex/idine car boxam de

A

Manufacture of

3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

visulfanyl)-N-(pyridine-2-yl)-2-pyridine carboxamide

Compound of Production Example 119 can be produced by the
same method as Production Example 1, by a method according
thereto, br by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridine carboxylic acid,
2-amino-pyradine, 6-ethoxy-3-mercapto-pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:1.43(3H,t,J=6.9Hz),4.41(2H,q,J=6.9HZ),6.83(1H
,4,J=8.7Hz),7.06(1H,d,J=8.7Hz),7.27(1H,d4,J=8.7Hz),7.69(1H,m
}.,8.29-8.35(2H,m).8.40(1H,m),8.42(1H,s), 9.75(1H,m)
ESI-MS(m/e):453[M+H]"
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Compound of Production Exanple 116 can be produced by

the sanme nethod as Production Exanple 66, by a nethod

according thereto, or by a conbination of these and

ordi nary nethods, with the use of

6- chl or 0- 3- (4- net hoxy- phenyl met hyl sul f anyl ) - N- ( 3- net hy

l-1,2 ,4-thiadiazole-5-yl)-2-pyridine carboxam de,

5-i0do-2, 3-dihydrobenzofuran and
_3-nercapto-1,2,4-triazole which can be obtained by
Profinciaipn fetamtead 4% oducti on Exanpl e 1.

1HNMR( CDC13) 5: 2. 61(3H,s), 3. 25(2H,t, J=8. 4Hz), 4. 65(2H, t,

J=8.4

Hz), 6. 85(1H, ¢ J=8c4MNz), 7. 05(1H, d, J=8. 4Hz), 7. 06- 7. 33( 3H
=2.4,8-6Hg) , 8. 31(1H, s)
; . 237 Production Exanple 117 ON

--<N/NS U - N 'S 0\CH3 Manufacture of

henyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
([1,2,4]-triazine-3-yl)-2-pyridine

ound of Production Exanple 117 can be
produced by[|the] same nethod as Production Exanple 1,
by a net hodlacgqgrding thereof, or by a conbination of
these and ordijnany methods, with the use of

3, 6-di chl or o- ri di necarboxylic acid,

| sul f anyl)-
car boxam de

Manufacture . of

3-(imidazo-[1,2-al-pyridine-6-ylsulfanyl)-6-(4H[1,2,4]triaz

ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y1)-2-p

vyridine carboxamide

Compound of Production Example 120 can be produced by the
same method as Production Example 66, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of
6-chloro-3-(4-methoxy-phenylmethylsulfanyl)-N-(3-methyl-1,2
.4-thiadiazole-5-y1l}-2-pyridine carboxamide,
6-iodo-imidazo-[1,2,~al~pyridine and
3-mercapteo-1,2,4-triazole which can be obtained by the same
method as Production Example 1.

* HNMR (DMSO-d; )8:3.30(3H,s),7.10-7.40(3H,m),7.60-7.80(2H,m),
7.97(1H,s},8.60-8.80(1H,m),8.93(1H,s)
EST-MS(m/e):468[M+H]"
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3-am no-1, 2,4-triazine, 4-nethoxy-thiophenol and

3-nercapto-1, 2,4-triazol e.

1HNMR( CDC13) 8:°3. 84(3H,s), 6. 95(2H, d, J=8. 8Hz), 7. 00( 1H, d,
J=8.8

Hz),7.17(1H,d, J=8.8Hz), 7. 44(2H, d, J=8. 8Hz), 8. 40(1H,s), 8

.63(1 H,d,J=2.4Hz), 8.96(1H, d, J=2. 4Hz)

ESI - MS(m e): 439 MtH] ' 238 Producti on Exanple 118 O S-N

NS ~-CH3 HsCNNI1I1 H NNS 0 OH Manufacture of
Proquetdam E&ABHENIZuUl fanyl ) - 6- (5-methyl -[ 1, 2, 4] tri azo

| e- 3-
‘yIsuIanyl)-N—(3-netgyI-[1,2,4]thiadiazole-5-y|)-2-

pyridi ne car gxangde, Compound of Production Exanple

Dy he

18 ¢an prpducéd same net hod as Production
h d according thereto, or by a
~~<§o i ngtion| of yhese and ordi nary nethods, with the
Ngd¥ of ichl or o- 2- pyri di necar boxyl i c acid,
5-am no- 3-nethyl -1, 2, 4-t hi adi azol e,
4- car boxy-t hi-eghe@bl; and
3-mercapto-pH-nmethyl-1,2,4-triazol e.

i HNVR( CDC13%5; 2N46(3H, s), 2. 52(3H, s), 7. 00( 1H, d, J=8. 8Hz)
Maﬂﬁfﬁ%ture of
3-(2-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole~3-

yvlsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-yl)~-2-pyridine

carboxamide

Compound of Production Example 121 can be produced by the

same method as Production Example 1, by a method according

thereof, or by a combination of these and ordinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,

5-amino-3-methyl-1,2,4-~thiadiazole,

3-mercapto-2-methyl-pyridine and 3-mercapto-1,2,4-triazole.

' HNMR (CDC13 )8:2.59(3H,s),2.62(3H,s),6.84(1H,d,J=8.8Hz),7.20

—7.35(2H,m),7.30-7.92(1H,m),8.43(1H,s),8.60-8.68(1H,m)
ESI-MS(m/e):443[M+H]"
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(1H, d, J=8. 8Hz), 7. 52(2H, d, J=7. 8Hz) , 8. 01( 2H, d, J=8. OHz)

ESI-M5(m e): 486 MtH] ' 239 Producti on Exanple 119 O N

CYi N NN~ H S Manufacture of

3- (6-ethoxy-pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo

| e-3- ylsulfanyl)-N(pyridine-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 119 can be

produced by the same nethod as Production Exanple 1,

by. a .neth according thereto, or by a conbination of
Pﬁ%é&%%gﬁmpﬁﬁa%%et hods, with the use of

3, 6-di chl oro-2-pyridine carboxylic acid,

2-am no- pyradi ne, 6-ethoxy-3-mercapto- pyrldlne and

3-nercapto-1, 2, 4-tri/fAzole.

LHNI\/R(CDClS)Ebl t/J 6. 9Hz) , 4. 41( 2H, q, J=6. 9Hz) , 6.

83(1H

. J =8 ;IKL‘P J= 87Hz) 7.27(1 H, d, J=8. 7THz) , 7. 69(
NI Hm 35(2Hn) 8.40(1H, m, 8.42(1H,s),
NO-N'5( 1H, NB(nie):453[N%Fﬂ' 240 Production
Exarrple120 OSCHa M\ SN\N NNSH
O
“CHj
Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]ltriazole-3-ylsulf

anyl)-N-{thiazolo[4,5-blpyridine-2-y1)-2-pyridine

carboxamide

Compound of Production Example 122 can be produced by the
same method as Production Example 1, by a method according
thereof, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazolo[4,5-blpyridine, 4-methoxy-thiophencl and
3-mercapto-1,2,4-triazole.
lHNMR(CDC13)6:3.88(3H,s),7.01(2H,d,J=8.8Hz),7.03(1H,d,J=8.0
Hz),7.02-7.26(1H,m),7.50(2H,4,J=8.8Hz),8.23(1H,d,J=8.0Hz),8
.52(1H,s),8.59(1H,s)

ESI-MS(m/e):494[M+H]"
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N-/ Manuf acture of

3-(imdazo-[1, 2-a]-pyridine-6-yl sul fanyl)-6- (4H[1 2, 4]
triaz

ol e-3-yl sul fanyl)-N-(3-nmethyl -[1, 2, 4] -t hi adi azol e- 5-yl
)-2-p yridine carboxam de Conpound of Production
Exanpl e 120 can be produced by the sanme nethod as

Pr oduct i on Exanple 66, by a nethod according thereto,

in n._of these and ordi nary nethods,
Pt i Bhaunge 123

6- chl or o- 3- (4- net hoxy- phenyl net hyl sul f anyl ) - N- ( 3- net hy
l-1,2 ,4- thladlazole 5-yl)-2-pyridi ne carboxam de,

6-i odo- |n1da(p [¥3 cal] -pyridine and
1 }73@&

@-negcap 0- swhi ch can be obtai ned by the
P Nuctlon Exanmpl e 1.
--gil IVR( DIVS 3.30(3H,s),7;10-7.40(3H,n),7.60-7.80(2-
NH, FTNH, s), 8.60-8. 80(iH nm,8.93(1H, s)
ESI-NB(nie) 8[ MtH] © 241 Production Example 121 0 S
N S NCH3 ~l I HNNS \ CH3 iN
H;C
Manufacture of

3-(5-methyl-pyridine-3-ylsulfanyl}-6-{4H-[1,2,4]ltriazole~-3-
ylsulfanyl)-N-(3-methyl-{1,2,4]lthiadiazole-5-yl)-2-

pyridine carboxamide

Compound of Production Example 123 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
3-mercapto-5-methyl-pyridine and 3-mercapto-1,2.,4-triazole.
“HNMR(CDC15 )8:2.40(3H,s),2.60(3H,s),6.99(1H,d, J=8.4Hz),7.22
-7.30(1H,m),7.71(1H,s),8.40(1H,s),8.55(2H,m)
ESI-MS(m/e):443[M+H]"
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Manuf act ure of

3-(2-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo
| e-3- ylsulfanyl)-N(3-nmethyl-[1, 2,

4]t hi adi azol e-5-yl)-2-pyridine carboxam de Conpound
of Production Exanple 121 can be produced by the sane
nmet hod as Production Exanple 1, by a nethod according
thereof, or by a conmbi nati on of these and ordinary

hods, t use of
4? ﬁaﬁ necar boxyl i ¢ aci d,
5- ami no- 3 nethyl 1, 2, 4-thi adi azol e,

3- mer capt o- 2- et hyl - pyrldlne and
3- nmer capt o- 1, ol e.
2, EETS?ﬁS) 2.62(3H,s), 6.84(1H, d, J=8. 8Hz)

|HNI\/R(CDClS)
( (2 m,[7. 8 7. 9'5(1H ,8.43(1H, s), 8. 60- 8. 68( 1H, M)

NEN -NB( ~443[ MrH] ' 242 Production Exanple 122 O S
QV' NS N N N/ S OCGCHg Mnufacture of

3- (4- met hoxy enyl sul fanyl)-6-(4H1[1, 2,4]triazol e-3-y
| sul f

anyl)-N-(t o[ 4, 5-b] pyri di ne-2-yl)-2-pyridine

car boxam de TConmpound of Production Exanple 122 can be
produced by Eane nethod as Production Exanple 1,
by a nmethod accprding thereof, or by a conbination of
these and ordi nary nethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

Manufacture ' of

3-{4,4-diflucromethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(pyridine-2-yl)-2-pyridine

carboxamide

Compound of Production Example 124 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-pyradine, 4,4-difluoromethyloxy-thiophencl and
3-mercapto-1,2,4-triazole.
HNMR(CDC1;)8:6.62(1H,t,J=73Hz),7.05(14,d, J=9.0Hz),7.20-7.3
0(3H,m),7.60(2H,d&,J=8.7Hz),8.30-8.43(2H,m),8.41(1H,brs),9.7
8(1H,brs)

ESI-MS(m/e):474[M+H]"
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2- am no-t hi azol o[ 4, 5- b] pyri di ne, 4-met hoxy-t hi ophenol
and 3-nercapto-1,2,4-triazole.

" HNMR( CDC13) 5:'3. 88(3H, s), 7. 01(2H, d, J=8. 8Hz), 7. 03( 1H, d,
J=8.0
Hz),7.02-7.26(1H; m, 7.50(2H,d, J=8. 8Hz), 8. 23(1H, d, J=8. O
Hz),8 .52(1H,s),8.59(1H,s) ESI-M5(nme): 494 MtH] ' 243
Pr oduct i on Exanple 123 N-CH NS NJ\\N NNSHHICIN

Nggufactu

aﬁ&ﬂ%e‘dllﬁés yl sul fanyl )-6- (4H[1, 2, 4] triazo
| e- 3-
yl sul fanyl) -
pyrldlne car

(3-nmethyl-[1, 2,4]thiadi azol e-5-yl) - 2-
dxami/@& \Conpound of Production Exanpl e
du P~ same method as Production
metNod according thereto, or by a
pl of 'these and- ordi nary nethods, with the

5-am no- 3-nethyl -1, 2, 4-t hi adi azol e,

3- ner capt o- 2t hyl - pyri di ne and

3- mer capt o- |l M-triazol e.

1HNMR( CDC13) b#2.°40( 3H, s), 2. 60(3H, s), 6. 99( 1H, d, J=8. 4Hz)
, 7.22 -7.30(MH, mM,7.71(1H,s), 8.40(1H,s),8.55(2H m
ESI - M5(m e): 3 MrH © 244 Production Exanple 124

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yvlsulfanyl)-N-(l-methyl-1H-[1,2]~-pyrazole-3-yl)-2-pyridine

carboxamide

Compound of Production Example 125 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the wuse of 3,6-dichloro-2-pyridine carboxylic acid,
3-amino-1-methyl-1H-[1,2]pyrazole,
3-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4~-triazole.
"HNMR(CDC1;)8:2.64(3H,s)3.89(3H,s),6.91(1H,m),6.97(1H,d, J=8
.4Hz),7.17-7.36{3H,m),7.79(1H,m) ,8.31(1H,s),8.63(1H,m}
ESI-MS(m/e) :425[M+H]"
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OINCItCNO_/F - F WMnufacture of

3-(4, 4-di fl uor onet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 41
triazol e-3-yl sul fanyl)-N-(pyridine-2-yl)-2-pyridine
car boxam de Conmpound of Production Exanple 124 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of

3, 6-dichl oro-2- pyrldlnecarboxyllc aci d,
PEOARR QL EXAAE 1264- di f | uor onet hyl oxy- t hi ophenol and
3-nercapto-1, 2,4-triazol e.

'HNI\/R(CDC13)506 62(1Ht J=73Hz),7.05(1H,d, J=9. OHz), 7.2
0-7.3

Q(3Hgm , § 60(RH, d J— ?ﬂe 8. 30- 8. 43(2H,n),8.41(1H, brs

)BT brHN” E e): 474 MtH]' 245 Producti on

\

A Exanpl 5 ORYST/ SH iN CH3 Mnufacture of

N2V 6 et ri di ne-3-yl sul fanyl)-6-(4H[ 1,2, 4] triazo

| e- 3-
N
OH
Manufacture of

3-(6-hydroxyethyl-pyridine-3-ylsulfanyl)-6-{4H[1,2,4]

triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-

yl)-2-pyridine carboxamide

Compound of Productio_n Example 126 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino~3-methyl-1,2,4-thiadiazole,
6—hydroxyethyl~3—mercépto~pyridine and
3-mercapto-1,2,4-triazole.
lHNMR(CDCl3)5:2.57(3H,S),3.04(2H,t,J=6.0HZ),3.97(2H,t,J=6.0
Hz),6.98(1H,d4,J=8.8Hz),7.20(14,d,J=8.8Hz),7.30(1H,d,J=8.0Hz
),7.78(1H,dd,Jé2.4,8.0Hz),8.32(1H,S),8.57(1H,d,J=2.4Hz)
ESI-MS(m/e):473[M+H]" |
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yl sul fanyl)-N(1-nethyl -1 H[1, 2]-pyrazol e-3-yl)-2-pyri
di ne carboxam de Conpound of Production Exanple 125
can be produced by the same nethod as Production
Exanple 1, by a nethod according thereto, or by a
conbi nati on of these and ordinary nethods, with the
use of 3,6-dichloro-2-pyridine carboxylic acid,
3-am no-1l-nethyl-1H[1, 2] pyrazol e,
3- mer capt o- 6- met hyl - pyri di ne and

Produstcign §xample. 12737 0| e.
" HNMR( CDC13) 5: 2. 64(3H, s) 3. 89(3H,s),6.91(1H, m, 6. 97(1H
d, J=8

4Hz), 7.17-7. $B( 3HA\7. 79(1H, m), 8. 31(1H, s), 8. 63(1H, m)
RS - B5( 1 4R5[ ;wzég Production Exanple 126 O
S S NOH Maruf act ure of

&

~~hf; 6- hyidr o etH?I-pyridine-3-y|sulfanyl)-6-(4H[1,2,4]
riazol e~3-yigsul fanyl )-N-(3-nethyl -[ 1, 2, 4] t hi adi azol e-
5- yl)-2-pyriidi ne carboxam de Conpound of Production
Exanpl e 126-Ccan, be produced by the sanme nethod as

Pr oduct i on ple 1, by a method according thereto,
or by a conbigrati on of these and ordi nary nethods,
with the use of 3,6-dichloro-2-pyridinecarboxylic
acid, 5-an1ﬁb-3-nethyl-1,2,4-thiadiazo|e,

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-ylsulfa

nyl)-N-(l-methyl-1H-[1,2]-pyrazole-3-yl)-2-pyridine

carboxamide

Compound of Production Example 127 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
3-mercapto-l-methyl-1H-[1,2]pyrazole, 4-fluoro-thiophenol
and 3-mercapto-1,2,4-triazole.

'HNMR(CDC1; )8:3.85(3H,s),6.89(1H,brs),6.97(1H,d,J=8.7Hz),7.
11-7.21(3H,m),7.30(1H,d,J=8.7Hz),7.57(2H,m},8.35(1H, s)
ESI-MS(m/e):428[M+H1"*

248



6-hydroxyethy|-3-nercaptb-pyridine and

3-nercapto-1, 2,4-triazol e.

1HNMR( CDC13) 5:°'2. 57(3H,s), 3. 04(2H,t, J=6. OHz), 3. 97(2H, t,

J=6.0

Hz), 6.98(1H,d, J=8. 8Hz), 7. 20(1H, d, J=8. 8Hz), 7. 30( 1H, d, J=

8. OHz

), 7.78(1H, dd, J=2. 4, 8. C}E) 8.32(1H,s),8.57(1H,d, J=2. 4Hz
VB 473 247 Pr oduct i on Exanple 127 O

P%@@§€%ﬁf %ﬁ%ﬁhé % NN | j SHF Mnufacture of
3-(4-fluoro- phenylsulfanyl) 6-(4H[1,2,4]triazol e- 3- yI
sul fa

nyl) - N-(1- et yI-ﬁFﬂEbLZ] pyrazol e-3-yl)-2-pyridine

mar hgxa oduction Exanple 127 can be
<pr duc salNe net od as Production Exanple 1
NDN @ rding thereto, or by a conbination of

these antord nary nethods, with the use of

3, 6-di chl oro-2- pyri di necar boxylic acid,

3- ner capt o- et hyl -1 H[ 1, 2] pyrazol e,

4-fluoro-th enol  and 3-nercapto-1,2,4-triazole.
LHNVR( CDC13) 7._‘ZS(BH,S),6.89(1H,brs),6.97(1H,d,J:8.7H

7. \
?1-7. 21(3H, m N7-R0(1 H, d, J=8. 7Hz) , 7. 57(2H, M) , 8. 35( 1H, s)
ESI - MS( M e) : 428 NBiHg +

Manufacture of

3-(2-methyl-imidazo-[1,2-al-pyridine-6-ylsulfanyl)-6-(4H-[1

,2,41triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,41-thjadiazZole

-5-yl)-2-pyridine carboxamide

Compound of Production Exaﬁple 128 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5—amino—3—methyl—l,2,4—thiadiazole,

6-mercapto-2-methyl-imidao-[1,2,~alpyridine and

.3—mercapto—1,2,4—triazole.

1HNMR(DMSO-d5)6:2.34(3H,S),2.50(3H,S),7.10-7.20(2H,m),7.28(
1H,d4,J=8.4Hz),7.49(1H,d,J=9.2Hz},7.70(1H,s),8.70(1H,brs),8.
83(1H,s)

EST-MS{m/e) :482[M+H]"
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248 Production Exanple 128 O S-NM\ NS N~ NNWCH3 N S
H N CH3 Mnufacture of
3-(2-nethyl -imdazo-[1, 2-a] - pyridi ne-6-yl sul fanyl)-6-(
4H[ 1
,2,4]triazol e- 3- yl sul fanyl)-N-(3-nethyl-[1,2, 4] -thi adi
azoI e 5-yl)-2-pyridine carboxam de Conpound of
Production Exanple 128 can be produced by the sane
nmet hod as Production Exanple 1, by a method according
Prndvrattipn dixample d@fbi nati on of these and ordinary
met hods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
5- awnno 3- neumyl B-2N4-thi adi azol e,
\\-ﬁnlgaﬁﬁ{l 2,-a]pyridine and
r4 tTNazol e.
db)EHZ 34(3H,s),2.50(3H,s),7.10-7.20(2H m,
8,7. 49(1H, d, J=9. 2Hz), 7. 70( 1H, s), 8. 70( 1H, br
ESI-M5(m e): 482 MtH] ' 249 Producti on
-N  NNOH ~

1H d J=8. 4Hz)
s),8. 83(1
Exanple 129 O

Manufacture of

- 3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

vlsulfanyl)-N-(3-hydroxymethyl-[1,2,4]-thiadiazole-5-y1)-2-

pyridine carboxamide

Compound of Production Example 129 can be produced by the
same method as Preoductlion Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
3-mercapto~6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
LHNMR(CDC1; )8:2.59(3H,s),4.65(2H,s),6.97(1H,d,J=8.4Hz),7.23
(1H,d4,J=8.4Hz),7.26(1H,d,J=7.6Hz),7.74(1H,dd, J=2.0 )
7.6Hz),8.34(1H,s),8.54(1H,d,J=2.0Hz)

ESI-MS(m/e):459[M+H]"
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NN SNNNSH CH3 Mnufacture of

3-(6-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo

| e- 3- :

yl sul fanyl ) - N (3- hydroxynethyl -[ 1, 2, 4] -t hi adi azol e-5-y

' )-2- pyridine carboxam de Conpound of Production

Exanpl e 129 can be produced by the sane nethod as

Production Exanple 1, by a nethod according thereto,

or by a conbination of these and ordi nary nethods,
Prgdyetitave Exeapdfe 336- di chl or o- 2- pyri di necar boxylic

acid, b5-amno-3-nethyl-1,2,4-thiadiazol e,

3- mer capt o- 6- et hyl - pyri di ne and

Gngrcapto 102 4- BriMzol e.

HNNg(CDﬁlS) 2;%3&1@23 . 65(2H, s), 6. 97(1H, d, J=8. 4Hz)
--<L/,d, =8. 4Hz) H. 26(1Hd J 7.6Hz), 7. 74(1H, dd, J=2. 0
N7 6Hz) , 8:B404H, s) , 8. 54( 1H, d, J=2. OHz)
ESI - MS(m e) : 459 MtH] 4 250 Production Exanple 130 CH3
0 S-M\ N

3-[ 4- (2- hyd

S NNWCH3 NN S H OH Manuf acture of
et hyl ) - phenyl sul fanyl ] - 6- (4- et hyl - 4H |

1,2,4
Jtriazol e-3-ylsul fanyl)-N(3-nethyl-[1, 2, 4]-thi adi azol
e-5-y

OH

Manufacture of

3-[4-{2-hydroxyethyl)-phenylsulfanyl]-6-(4-methyl-4H-[1,2,4

ltriazole-3-ylsulfanyl)}-N-(3-methyl-[1l,2,4]1-thiadiazole-5-v

1)-2-pyridine carboxamide

Compound of Production Example 130 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-1,2,4~thiadiazole,
4-hydroxyethyl-thiophenol and
3-mercapto-4-methyl-1,2,4-triazole.
LHNMR(CDC1;)8:2.61(3H,s),2.93(2H,t,J=6.4Hz),3.72(3H,s),3.92
(2H,t,J=6.4Hz),7.06(1H,d,J=8.4Hz),7.11(1H,d,J=8.4Hz),7.35(2
H,4,J=8.0Hz),7.47(2H,d,J=8.0Hz),8.38{(1H,s)
ESI-MS(m/e):486[M+H]"
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1) - 2-pyridi ne carboxam de Conpound of Production
Exanpl e 130 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,
with the use of 3,6-dichloro-2-pyridinecarboxylic
acid, 5-amno-3-nethyl-1,2,4-thiadiazol e,
4- hydr oxyet hyl -t hi opheri ol and
3-nercapto-4-nethyl-1,2,4-triazol e.
PrgdNereicnCEXpBrdec 133H, s) , 2. 93(2H, t, J=6. 4Hz) , 3. 72( 3H, s)
, 3.92
(2H,t,J=6.4Hz), 7. 06(1H,d, J=8.4Hz), 7. 11(1H,d, J=8. 4Hz) , 7

.35(2 H d,J=8.0M),7 2H, d, J=8. OHz) , 8. 38( 1H, s)

ESI - NB( nke) : H ' [25 h#%Fuction Exanple 131 O
HO N - N 3H N CH3 WManufacture of

, 4

Y|L9X£idiHﬂ-s-ylgulfanyl)-6-(5-hydroxy-4k+[1,

2
riazole-3-y|sulféiyl)-N-(S-nethyl-[1,2,4]-thiadiazole-
5- yl)-2-pyridi r boxam de Conpound of Production
Exanpl e 131 ca ]be roduced by the sane nethod as
Production Exa N, by a nethod according thereto,
or by a conbinatijpon of these and ordi nary nethods,
with the use of GH#®-dichl oro-2-pyridinecarboxylic
aci d,

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-{(5-hydroxy-4H-[1,2,4]t

riazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-

v1l)-2-pyridine carboxamide

Compound of Production Example 131 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-thiadiazole, 3-mercapto-6-methyl-pyridine
and 5-hydroxy-3-mercaptoe-1,2,4-triazole.
lHNMR(DMSO—d6)6:2.53(3H,s),2.65(3H,s),7.13-—7.71(3H,m),7.84—
7.98(1H,m),8.43-8.63(1H,m}

ESI-MS(m/e):459[M+H]"
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5- am no- 3- net hyl -t hi adi azol e,

3- ner capt o- 6- net hyl - pyri di ne and

5- hydr oxy- 3-nercapto-1, 2,4-triazol e.

"' HNVR( DMBO- d6) 8: 2. 53(3H, s), 2. 65(3H,s), 7.13-7. 71(3H, m

, 7.84- 7.98(1H,m, 8.43-8.63(1H

ESI-M5(m e): 459 MtH] ' 252 Production Exanple 132 O

SN NYSIT N HV\ICH3 NN S NN H3C Manufacture of
Pf%dépglon ké%glgnq§5ole-5-y|suIfanyl)-6-(4kk[1,2,4]tr|

-3-ylsulfanyl)-N-(3-nethyl-[1, 2, 4] -thi adi azol e-5-yl)-2

-pyri dine carboxamni de Conmpound of Production Exanple

H32 can be pﬁbduc digy the sanme nethod as Production
b h geording thereto, or by a

%%m%?n tio oflihed% and Brdlnary nmet hods, with the

u@p of (3, 62di chl or o- 2- pyri di necar boxylic acid,

4-triazole.

i HNIVR( CDC1 7. 53(3H, s), 4. 03(3H, s), 6. 87(1H, d, J=8. 8Hz)
,7.06
(1H, d, J=8. 8%% 7 39-7.45(2H,m, 7. 94(2H, m, 8. 27( 1H, s)
ESI -I\/B(m'g' 2NwH] - 253
Manufacture of

3-(l1-methyl-1H-indazole-5-ylsulfanyl)-6-{4H-[1,2,4]triazole

-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl)-2-pyri

dine carboxamide

Compound of Production Example 132 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use  of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-mercapto-1,2,4-thiadiazole,
5-mercapto-l1-methyl-1lH-indazole and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:2.53(3H,s),4.03(3H,s),6.87(1H,d,J=8.8Hz),7.06
(1H,d,J=8.8Hz),7.39-7.45(2H,m),7.94(2H,m),8.27(1H, s)
ESI-MS(m/e):482[M+H]"
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Production Exanple 133 O S-N N XSTCH3 S N ~N H3C~

Manuf acture of 3-(3-nethyl-[1;

2,4]-triazol eo-[4, 3-a] -pyridine-7-yl sul fanyl

)-6-(4H[1,2,4]triazole-3-ylsulfanyl)-N(3-nethyl-[1,2

,4]-t hiadiazol e-5-yl)-2-pyridi ne carboxam de

Conpound of Production Exanple 133 can be produced by

the same nmethod as Production Exanple 1, by a mnethod

t by a conbi nati on of these and

%%‘5}9 E}%%%’rdf Ol3fh t he use of

3 6-di chl oro- 2- pyri di necar boxyl i c acid,

5- am no- 3- mer apto 2, 4-thi adi azol e,

K- mer capt o- 3- th ;LFZ 4] -triazol eo-[ 4, 3-a] - pyri di ne

Had - capt.o- p%zole
(1 VR( 5ﬁ2 4§( 3RSy, 2. 67(3H, s), 6. 82- 6. 87(1H|ﬂ
N&N9(

.90(iH:brsj ES| - MB(nf e) : 483[ M+H] * 554
le 134 -N ?XSXH2H3 CH3 WManuf acture
of

Manufacture of

3-(3-methyl-[1,2,4]-triazoleo-[4,3-a]-pyridine-7-ylsulfanyl

)~6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-{(3-methyl-[1,2,4]-t

hiadiazole-5-yl)-2-pyridine carboxamide

Compound of Production Example 133 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
S5-amino-3-mercapto-1,2,4-thiadiazole,
7-mercapto-3-methyl-[1,2,4]-triazoleo-[4,3-a]-pyridine and
3-mercapto-1,2,4-triazole.

' HNMR (DMSO-dg }8:2.49(3H,s),2.67(3H,s),6.82~6.87(1H,m),7.19(
1H,d4,J=8.8Hz),7.57(1H,d4,J=8.8Hz),7.86(1H,s),8.35(1H,d,J=7.2

Hz),8.70-8.90(1H,brs)
ESI-MS(m/e):483[M+H]*
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R

3-(1-ox 6-nethyl y-
pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz
ol e-3-yl sul fanyl)-N-(3-nethyl-[1, 2,4]thiadi azol e-5-yl)
-2-py ridine carboxam de Conmpound of Production
Exanpl e 134 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,

' 1€ FES&pet -di chl or o- 2- pyri di necar boxylic

Pfgc‘f%t.l “am r?gf’s?ir?gt hyl - t hi adi azol e,

3- ner capt o- 6- net hyl -1 - oxy- pyri di ne and

3-nmercapto-1,2, 4-triazol e.
HHNVR( CDC13) 5 2.i@( ﬁ;f) ,2.61(3H,s),7.16(1H, d, J=8. 4Hz)
N, 33 X CH

: .4d§7.45(5H,n),8.38(1H,s),8.43(1H,brs)
459 MkH] ' 255 Production Exanple 135 O
CH3S HO Manuf acture of

3- (6- hydroxypet hyl - pyri di ne-3-yl sul fanyl)-6-(4H[1, 2, 4
Jtria 7

zol e-3-ylsulfanyd )-N-(3-nmethyl-[1, 2,4]-thi adi azol e-5-y
[)-2- pyridi capboxani de Conmpound of Production
Exanpl e 135 n be produced by the sanme nethod as

Pr oducti on ) !e 1, by a nethod acpording t her et o,
M&ﬂ'égéﬁ%r%pnblnatlon of these and ordi nary nethods, of

3-(l-oxy-6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triaz

ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-y1)-2-py

ridine carboxamide

Compound of Production Example 134 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-thiadiazole,
3-mercapto-6-methyl-l-oxy-pyridine and
3-mercapto-1,2,4-triazole. 7
1HNMR(CDC13 )0:2.58(3H,s),2.61(3H,s) ,7.16(1H,d,J=8.4HZ) ,7.32
(1H,4,J=8.4Hz)},7.40-7.45(2HE,m)},8.38(1H,s),8.43(1H,brs)

ESI-MS(m/e):459[M+H]"
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,

5-am no- 3- net hyl -t hi adi azol e,

6- hydr oxynet hyl - 3- ner capt o- pyri di ne and

3-nercapto-1, 2,4-triazole.

1HNMR( CDC13) 5: 2. 62(3H, s), 4. 80(2H,s), 7. 01(1H, d, J=8. 8Hz)

, 7.26

(1H,d, J=8.8Hz), 7. 56(1H,d, J=8. OHz), 7. 91( 1H, dd, J=8. OHz, 1
PratirdtioB . B3&ndies)1 B 65( 1H, d, J=1. 2Hz)

ESI - M5(m e) : 459 MtH] 256 Production Exanple 136

?XSXCH3 / S HOCH3 Manufacture of

3-(4- nethoxy(ﬁhen$;qulfanyl) 6-(4H[1,2,4]triazol e- 3-

glsulfan ) - I(1- | -1 H[1, 2] - pyrazol e-3-yl ) -2-pyri
hﬂe C ar bQ> oGty of Production Exanple 136
c be ucedqby the sane nethod as Production

nple ¥, a nethod according thereto, or by a
conblnatlon é? t hese and ordinary nethods, with the
use of 3, 6-di i di [ [

3-am no- | - -l H[1, 2] pyrazol e,

4- et hoxy-t henol and 3-nercapto-1,2,4-triazole.

I HNVR( CDC13) 5 3. 82(3H, s), 3.83(3H,s), 6. 80(1H, d, J=2. 4Hz)
, 6.93

(1H,d,J:8fm}t),6.94(2H,d,J:8.SFE),7.08(1H,d,J:8.4FE),7
.25(1 H,d,J=2.4Hz),7.43(2H,d, J=8. 8Hz), 8. 32( 1H, s)
ESI - M5(m e) : 440[ MtH| +

Manufacture ’ of

3-(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H~-[1,2,4]tria

zole-3—ylsulfanyl)—N—(3-methyl—[1,2,4]-thiadiazole—5—yl)-2-

pyridine carboxamide

Compound of Production Example 135 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.,6-dichloro-2-pyridinecarboxylic acid,
5-amino-3-methyl-~thiadiazole,
6-hydroxymethyl-3-mercapto~pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:2.62(3H,s),4.80(2H,S),7.01(1H,d,J=8.8HZ),7.26
(1H,d,J=8.8Hz),7.56(1H,d,J=8.0Hz),7.91(1H,dd,J=8.0HZ,1.2Hz)
.8.36(1H,s),8.65(1H,d,J=1.2Hz)

ESI-MS(m/e):459[M+H]
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R

257 Production Exanple 137 H O CxSxNH S F
Manuf act ure of
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e- 3-
yl sul fanyl)-N (1H[1, 2] - pyrazol e-3-yl)-2-pyridi ne

car boxam de Conpound of Production Exanple 137 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of

,Pt&&uﬁtiﬁﬁiEH&Mgmuyamethods with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,
3-am no-1H[1, 2]pyrazo|e 4- fluorothlophenol and

3-mercapto- 1,3, zol e.
HNVR( 3) 5[ 6. E;ETE“ 6. 94(1H, d, J=8. 4Hz), 7. 12- 7. 18
30(1H S)

§E§ " VB e)f 4L4BMH " 258 Product i on Exanpl e 138 O

: Manuf act ure of
3- (6- et hoxy-pyridi ne-3-yl sul fanyl) - 6 (4H1[1, 2, 4]tr|az

ol e-3
-yIsquanyI 3-nethyl-[1, 2,4]-thi adi azol e-5-yl) - 2-

O~CHj,

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

ylsulfanyl)-N-(l-methyl-1H-[1,2]-pyrazole-3-yl)-2-pyridine

carboxamide

Compound of Production Example 136 can be produced by the

- same method as Production Example 1, by a method according

thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2~pyridinecarboxylic acid,
3-amino-l-methyl-1H-[1,2]pyrazole, 4 -methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:3.82(3H,S),3.83(3H,S),6.80(1H,d,J=2.4Hz),6.93
(1H,d4,J=8.4H=z),6.94(2H,d,J=8.8Hz),7.08(1H, d,J=8.4Hz),7.25(1
H,d,J=2.4Hz),7.43(2H,d,J=8.8Hz), 8. 32(1H 5)

ESTI- MS(m/e) 440 [M+H]"
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R

pyri di ne carboxam de Conpound of Production Exanple

138 can be produced by the sane nethod as Production

Exanple 1, by a method according thereto, or by a

conbi nati on of these and ordinary nethods, with the

use of 3, 6-dichloro-2-pyridinecarboxylic acid,

5-am no- 3- net hyl -t hi adi azol e,

3- mer capt o- 6- met hoxy- pyri di ne and
Pibhdmticiogi Examb 4 t137@zol e.

1HNMVR( CDC13) 8: 2. 63(3H,s), 4. 00(3H, s), 6. 88(1H, d, J=8. 7Hz)

, 7.07

(1H,d, J=8. THz), 7. H, d,J=8. 7Hz), 7. 70(1H,dd, J=8.7, 2.1
-8.10(2 ,nggﬁSI-NB(nie):459[N%Fﬂ' 259

iy

),
(ﬁz anpt es S-N NNCH3 NS &N NN S H N
\ uf ac
: N4

- (1k azol e-1yl)]-phenyl sul fanyl)-6-(4H[1, 2, 4]

Exanpl e 139 be produced by the sane nethod as
Production &ample 1, by a nethod according thereto,
or by a conbi pation of these and ordi nary nethods,
with the userof 3,6-dichloro-2-pyridinecarboxylic
acid, 5-amno-3-nethyl-1,2,4-thiadiazol e,

Manufacture of

3-{4-fluoro-phenylsulfanyl)-6~(4H-[1,2,4]triazole-3~

ylsulfanyl)-N-(1H-[1,2]-pyrazole-3~-yl)-2-pyridine

carboxamide

Compound of Production Example 137 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-aminoc-1H-[1,2]pyrazole, 4-fluorothiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDClS)(S:G.S?(lH,bs),6.94(1H,d,J=8.4Hz),7.12-—7.18(3H,m
).7.45-7.53(3H,m),8.30(1H,s)

ESI-MS(m/e):414[M+H]"
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4- (1H i m dazol e-1-yl )t hi ophenol and
3-nercapto-1, 2,4-triazol e.
i HNMR( CDC13) 5: 2. 57(3H,s), 7. 03(| H, d, J=8. 8Hz), 7. 16( 2H, br
s), 7.
31(1H, brs), 7. 48(1H, d, J=8. 4Hz), 7. 65(2H, d, J=8. 4Hz), 7. 92(
1H,s) ,8.32(1H,s) ESI-M5(nife): 494 MtH ' 260
Production Exanple 140 HO N S NANN NNI / S H
Pro-dudx 1 dvh mifaapiler @ 3¢f
3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
[ sulf anyl)-N(1H][1, 2]-pirazol e-3-yl)-2-pyridine
car boxam de @npogndyof Production Exanple 140 can be
ﬁrodgced by tlhe ¢$am® nethod as Production Exanple 1,
vetheg 4 th Chigret o, or by a conbination of
(trfse 5 ry ﬂethods, wth the use of
-~ N3MN- di ' - pyri di necar boxylic acid,
3-am no-1 H [ 2] - pyrazol e, 4-nethoxy-thi ophenol and
3- nmer capt o- 4-triazol e.

1HNVR( CDC1 . 86(1H, d, J=2. 6Hz) , 6. 98( 2H, d, J=8. 8Hz) , 6.
99( 1H S
,d, J=8.8Hz), M 17(1 H, d, J=8. 8Hz) , 7. 47(2H, d, J=8. 8Hz) , 7. 50

(1H,d J=2.6 ﬁ.34(IH,s) ESI - M5(m e): 426] MkH] ' 261
Pr oducti on Exaﬁa 8 141

Manufacture of

3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]ltriazole~3

-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl)-2-

pyridine carboxamide

Compound of Production Example 138 can be producéd by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6—dichloro-2~pyridinecarboxylic acid,
S-amino-3-methyl-thiadiazole, 3-mercapto-6-methoxy-pyridine
and 3-mercapto-1,2,4-triazole. |
1HNMR(CDC13)6:2.63(3H,s),4.00(31{,5),6.88(1H,d,J=8.7Hz),7.07
(1H,d4,J=8.7Hz),7.29(1H,d,J~8.7Hz),7.70(1H,dd,J=8.7,2.1Hz),8
.31-8.40(2H,m)

ESI-MS(m/e):459[M+H]"
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o

HO/HNCH | N(\ /r ~\N NNH S~1\ N CH

Manuf act ure of

3- (6- net hoxy- pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz

ol e-3

-yl sul fanyl)-N(1-nethyl -l H pyrazol e-3-yl)-2-pyridi ne

car boxam de Conpound of Production Exanple 141 can be

produced by the same nethod as Production Exanple 1,
PR RN G ARAY dizyg thereto, or by a conbination of

these and ordinary nethods, with the use of

3, 6-di chl oro-2- pyri di necar boxylic acid,

3-am no- | - nethyl - Qyrazol e,
B- nmer capt o- 6- h y\ r|d|ne and

81( H s) 3 95(3H, ), 6. 76(1H, d, J=2. 4Hz)

(1H, d, J=8. 4H, 6. 93( 1H, d, J=8. 4Hz), 7. 10( 1H, d, J=8. 4Hz) , 7

. 25(1
H d, J=2. 4Hz 65( 1H, dd, J=8. 4Hz, 2. OHz) , 8. 28( 1H, d, J=2. O
Hz),8 . 36( ,10. 11(1H,s) ESI-MS(m e): 441 MrH 262

anple 142 Hp i
N
(-

Manufacture of

Pr oducti on

3-[4-(1H-imidazole-1yl)]-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-

vl)-2-pyridine carboxamide

Compound of Production Example 139 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,

5-amino-3-methyl-1,2,4-thiadiazole,

4-(1H-imidazole-1-yl)thiophenol and

3-mercapto-1,2,4~-triazole.

1HNMR(CDC13 )8:2.57(3H,s),7.03(1H,d,J=8.8Hz),7.16(2H,brs), 7.
31(1H,brs),7.48(1H,d,J=8.4Hz),7.65(2H,d,J=8.4Hz),7.92(1H,s)
,8.32(1H,s)

ESI-MS(m/e):494[M+H]"
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NNCH3 \W I NNNNNH S N C2H5 Manufacture of

3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo

| e- 3-

yl sul fanyl)-N(I-nethyl-1H pyrazol e-3-yl)-2-pyridine

car boxam de Conmpound of Production Exanple 142 can be

produced by the sane nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of
PidRSES: B mEh yidgethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

3-am no-| - net hyl - 1H pyrazol e,

3- mer capt o- 6-@gt hoxy-pyri di ne and
,4égif§€ole.
: ﬁ ,t,J=6.9Hz), 3.87(3H,s), 4. 42(2H, q,

N
\ H
N J=8. 7THz), 6. 93(1H,d, J=2. 1Hz), 7. 02(1H, d, J=
8.
), <8. 7Hz), 7. 32(1H, d, J=2. 1Hz), 7. 69( 1H, dd, J=8
.7, 2. ESI - M5(m e) : 455[ MkH] ' 263
Pr oducti on & S CH3

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]ltriazole-3-ylsulf

anyl)-N-(1H-[1,2]-pirazole-3-yl)~-2-pyridine carboxamide

Compound of Production Example 140 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-1H-[1,2]-pyrazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDClB)(S:6.86(1H,d,J=2.6Hz),6.98(2H,d,J=8.8Hz),6.99(1H
,d,J=8.8Hz),7.17(1H,d4,J=8.8Hz),7.47(2H4,4,J=8.8Hz),7.50(1H,d
J=2.6Hz),8.34(1H,s)

ESI-MS(m/e):426 [M+H]"
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Manuf act ure of
3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo
| e- 3-

- ylsul fanyl)-N-(1-nethyl - 1H pyrazol e- 3-yl) - 2-pyri di ne
car boxam de Conpound of Production Exanple 143 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of

Pf&ﬁﬁﬁ%fﬂﬁiEgé@;@gMAQEthodS with the use of

6-di chloro pyri di necarboxylic acid, 3 -amno- 1
-met hyl - 1H pyrazole, 4- nethoxynethyl-thiophenol and
3- nmer capto-1, 2, 4-tr§ﬁ91
HHNNR(CDC13)5 45( )N3(§g(3H S),4.49(2H,s), 6. 83(1H

(2. ), d;s]Z 8Nz) 7.09(2H, d, J=8.8Hz), 7. 25(1H, d
), 7.4 —7.6FE),7.51(2H,d,J—7.6FE),8.31(1H,s),
10. 14 (1H, s) | - MS(m e): 440 M+H] © 264 Production
Exanpl e 144 O CXsxHH3 O CH3 Manufacture of

3- (4- nmet hoxy-
| -sul fanyl)
car boxam de Co
produced by the
by a nethod ac

| sul fanyl)-6-(4H[1,2,4]triazol e-3-y
, 5-di net hyl t hi azol e-2-yl)-2-pyridine
ound of Production Exanpl e 144 can be
sane nethod as Production Exanple 1,

Manufacture of

3-(6-methoxy-pyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]triazole-3

-ylsulfanyl)-N-(l-methyl-1H-pyrazole-3-yl)-2-pyridine

carboxamide

Compound of Production Example 141 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-1-methyl-1H-pyrazole, 3-mercapto-6-methoxy-pyridine
and 3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)6:3.81(3H,s),3.95(3H,s),6.76(1H,d,J=2.4Hz),6.80
(1H,d,J=8.4Hz),6.93(1H,d,J=8.4Hz),7.10(1H,d,J=8.4Hz),7.25(1
H,4,J=2.4Hz),7.65(1H,dd, J=8.4Hz,2.0Hz),8.28(1H,d,J=2.0Hz),8
.36(1H,s),10.11(1H, s)

ESI-MS(m/e):441[M+H]
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thereto, or by a conbination of these and ordinary

met hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am no-4, 5-di net hyl -t hi azol e, 4-nmet hoxy-t hi ophenol

and 3-nercapto-1,2,4-triazole.

1HNMR( CDC13) 5: 2. 29(3H,s), 2. 33(3H,s),3.87(3H,s), 6.98-7.

03(3H
Pﬁﬂadﬁé{Hﬁl@@3m¥ﬁ%.qué),7.48(2H,d,J=8.6FE),8.29(1H,S)

ESI-M5(m e): 471 MtH]' Production Exanple 145 / a s x

N Il 5 N~ F 265 Manufacture of
3-(4-f|uoro-pgenili:>fanyl)-6-(4,5-dinethyl-4H—[1,2,4]

Hri az

I ?492%thoxynethyl-thiazole-2-y|)-2
ar bgxam de Conpound of Production Exanpl e
roduced by the sane nmethod as Production
bySa net hod according thereto, or by a
conbi nation of_these and ordinary nethods, with the
or o- 2- pyri di necar boxyl i c aci d,
2- am no- 4- met hogymet hyl -t hi azol e, 4-fl uoro-thi ophenol

1HNVR( CDC13) b} 2. 60( 3H, s) 3. 47(3H, s) 3. 62( 3H, s) 4. 50( 2H, s)

~
L93(1H s), 6. 98( T#°d, J=8. 8Hz) , 7. 07( 1H, d, J=8. 8Hz) , 7. 16(2
H dd, J=8.8,8.8Hz), 7.53(2H, dd, J=5. 2. 8. 8Hz)

Manaradeli%ee) | S03[ M-H|’ of

3-(6-ethoxy-pyridine-3-ylsulfanyl)~6-(4H-[1,2,4]triazole-3-

yisulfanyl)-N-(l-methyl-1H-pyrazole-3-~yl)-2-pyridine

carboxamide

Compound of Production Example 142 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino~l-methyl-1lH-pyrazole, 3-mercapto-6-ethoxy-pyridine
and 3-mercapto-1,2,4-triazole.
lHNMR(CDC13)5:1.43(3H,t,J=6.9Hz),3.87(3H,s),4.42(2H,q,J=6.9
Hz),6.83(1H,d,J=8.7Hz),6.93(1H,d,J=2.1Hz),7.02(1KH,d,J=8.7Hz
).7.22(1H,d4,J=8.7Hz),7.32(1H,d,J=2.1Hz),7.69(1H,dd, J=8.7, 2.
4Hz),8.25-8.39(2H,m)
 ESI-MS(m/e):455[M+H]*
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Production Exanple 146 o0 Is~ NS N~ NON NN/ S 'O

Manuf act ure of

3-(4-(1- et hoxyet hyl ) - phenyl sul fanyl )-6-(4H[1,2,4]tri

azole 3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 146 can be

produced by the . sane nethod as Producti on Exanple

1, by a method according thereto, or by a conbination
prfaddiesh #3dnyidl narmy nmethods, with the use of

3, 6-di chl oro-2-pyridi necarboxylic acid,

2-am no-thi azol e, 4-(1-nethoxyethyl)-thiophenol and

266 3-nercapt9-1,2,4-triazole.
HENVR( CDC13) 8] 1. 2f( 3K, d )6 4Hz) 3. 30(3H ), 4. 36(1 H, d, J
N S R, s _NC 3
Crd 7. B(1H d, J3. ebz) , 7. 05(1H, d, 3=8. 8Hz) , 7. 23(1H, d, I=
NeNsHz LA -

), 7.41(2H, d, 8. OHz) , 7. 47( 1H, d, J=3. 6Hz) , 7. 54( 2H, d, J=8.

OHz), 8.35(1H,.s) ESI-M5(me):471[ MtH] ' Producti on
Exanpl e 14os-\ N~ NN N-NS
O/CH3
Manufacture of

3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

ylsulfanyl)-N-(1-methyl—iH—pyrazole—3—yl)—2—pyridine

carboxamide

Compound of Production Example 143 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-l-methyl-1H-pyrazole, 4-methoxymethyl-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:3.45(3H,s),3.82(3H,s),4.49(2H,s),6.83(1H,d,J=
2.0Hz),6.96(1H,d,J=8.8Hz),7.09(2H,d,J=8.8Hz),7.25(1H,d,J=2.
0Hz),7.40(2H,d,J=7.6Hz),7.51(2H,d,J=7.6Hz),8.31(1H,s),10.14
(1H, s)

ESI-MS(m/e):440[M+H]"
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F Manufacture of

3-(4-1uoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl -

sul f '

anyl ) - N- (4- hydr oxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne

car boxam de Conmpound of Production Exanple 147 can be

produced by the sane nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of
PAJMES i B ig@ M4qet hods, with the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

2-am no- 4- hydr oxynet hyl -t hi azol e, 4-fl uoro-thi ophenol

and 3-nercapto-1, 2, 4~fyri azol e.

1HNVR( CDC13) 8. 4. 6Q( 24, sy, 6. 84(1H, s), 6. 93(1H, d, J=8. 8Hz)
H7. 06 ’,n),‘T§Eé7.60(2H,n),8.31(1H,s)
S| - B5( 6l »—26H3Pr oducti on Exanple 148 F F
-~<’ ~~~~~ J% N-N'S 0 Manufacture of :
N3N 4- nE -g) nyl sul fanyl)-6-(4H[1,2,4]triazol e-3-y
| - sul

i fluoronet hylthiazol e-2-yl)-2-pyridine

fanyl)-N-(5-t
pound of Production Exanple 148 can be

car boxani de
produced b

O~CH,

Manufacture of

3—(4-methoxy—phenylsulfanyl)-6—(4H—[1,2,4]triazole—3—yl~sul

fanyl)-N-(4,5-dimethylthiazole-2-yl)-2-pyridine carboxamide

Compound of Production Example 144 can be produced by the
‘ same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4,5-dimethyl-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDCl3)6:2.29(3H,s),2.33(3H,s),3.87(3H,s),6.98-—7.03(3H
~,m),7.21(1H,d,J=8.6Hz),7.48(2H,d,J=8.6Hz),8.29(1H, s)
ESI-MS(m/e):471[M+H]* '

Production Example 145
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R

same nmethod as Production Exanple 1, by a nethod

according thereto, or by a conbination of these and

ordi nary nmethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am no-5-trifluoronethyl-thiazole,

4- met hoxy-t hi ophenol and 3-nercapto-1,2,4-triazole.

1HNMR( CDC13) 5: 3. 86(3H,s),6.97-7.05(3H, M, 7.22-7. 27(I H
Manuffacturg 2H, d, J=8. 8Hz) , 7. 80(1H, s), 8. 39(1H, s) of

3 E(S ‘L ﬁﬁ i e)ﬁfsﬂo%&mﬁl%q &&:—C' ﬁt-léon Exal;r}gt%y]f%H 0[ 1S ZF 4 ]/tﬁlaz

oﬁz-(B‘L ymidmmmﬁmnw—w it oxyrelthifil- knd oAl 8291193y
[-sul” fan T -N 4-Ttrifrooronetn fthiazote-2- 1 -2-
PXﬁ#ﬂlnﬁ)Gderxﬁmﬂﬁﬁxlne carboxan1de Conpound of

Pr od b by, th
e S AE  CADEBSB1 8GR BB py ehe

sdnkee mmomraéaw@owmbimt ERampiet beSEyaﬁd metBiodAtcording
met hods, with the use of

theTetd o AF o SOPRinditHerap b dhpsecar@oFdinary methods, with
thés ampgs 4-tgEf 1 ugr @{rﬁ&@%‘lllo%@ 3z ggf%dlgesaﬁb ylic acid,

4- et hoxy-t hi opheno razol e.
2- amwwq<£xms: XINSEHIH -Thidzed-e. Cﬁ%ﬁﬁpﬁtp?tbi@ﬁﬂe@pl—Sand

—mg_lzc)apt' 44% leﬁz?a %@lm % 37(l:rlazole

HNMR(CDC13)§:2.60(3H,S),3.47(3H,s),3.62(3H,S),4.50(2H,s),6

.93(1H,s),6.98(1H,d,J=8.8Hz),7.07(1H,d,J=8.8Hz),7.16(2H,dd,
J=8.8,8.8Hz),7.53(2H,dd,J=5.2, 8. 8Hz)
ESI-MS(m/e):503[M+H]"

Production Example 146

0 s
N
N S _N @
« Y I N N N
N—N o g
~o
Manufacture of

3-(4-(1-methoxyethyl)-phenylsulfanyl)-6-(4H-[1,2,4]triazole

-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

Compound of Production Example 146 can be produced by the .
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,

2-amino-thiazole, 4-(1l-methoxyethyl)-thiophenol and
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ESI - M5(m e): 511 MtH] ©  Production Exanple 150 o L N ~
N \\ // S& NN F /0 WManufacture of

3- (3-fluoro-4-net hoxy- phenyl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 150 can be
produced by the sane nethod as Production Exanple 1,

- by a method according thereto, or by a conbination of
3 thesser i lor i el amtlends, with the use of

3, 6-di chl or o- 2- 'g?/“ di necar boxylic acid, 269

"HMRACRELe b9 Bk of &( 3184 4 Jreft oAHE Jvet HSMRH 1 bophetfol 1yl 7=6 . 4

1R Rt & S AL PG Qo 9a ) 70 2P GBIy 812

) . 7. A(2H al, D=8 0BH) . B. m(ﬂﬁdSh-ESI&Hﬁ(rvl &4 (461 [dViaEe . oHz ) ,
go(ductl)on Exanple 151 O CYt ~( --\ Manuf act ure

ESI-MS{(m/e):471[M+H}"

Production Example 147

OH
O S’\\
(N/% N/g}_/
N—N

Manufacture of

3-(4-fluoro—phenylsulfanyl)-6-(4H—{1,2,4]triazole—3—yl-sulf

anyl)~N-(4-hydroxymethyl-thiazole-2-y1l)-2-pyridine

carboxamide

Compound of Production Example 147 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-4-hydroxymethyl-thiazole, 4-fluoro-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDCl;,)6:4.60(2H,s),6.84(1H,s),6.93(1H,d,J=8.8Hz),7.06
-7.16(3H,m),7.40-7.60(2H,m),8.31(1H,s)
ESI-MS(m/e):461[M+H]"
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3-[4-(1, 1-di net hyl -1 - hydr oxynet hyl ) - phenyl sul f anyl ] - 6-
(4H[
1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyri
di ne carboxam de Conpound of Production Exanple 151
can be produced by the sanme nethod as Production
Exanple 1, by a nethod according thereto, or by a
conmbi nation of these and ordinary nethods, with the
PrSEuEf iGn Okl Oroeg2- pyri di necar boxylic acid,
2-am no-thi azol e,
4- (1, 1-di net hyl -1 - hydr oxynet hyl ) -t hi ophenol and
3-nercapto-1, 2, 4-triazole.
iHNNR(CDClB)?gi;63(6H,s),6.99-7.03(2H,n),7.18(1H,d,J:8
. 4Hz) 0 s
(ﬁZEB Js2. 6Hz), 7.51(2H, d, J=8. 4Hz), 7. 58(2H, d, J=8. 4
: E% , 30%1Fis) 270 ESI-M5(n e): 471 M+H]* - Producti on
anp 52 N Y SNNN N-NI NSF F Mnufacture

3-(3, 4- uor o- phenyl sul fanyl )-6-(4H[1, 2,4]tri azol e-
3-yls
quanyIYfN-(l-nethyI-IFL[l,Z]pyrazoIe-3-y|)-2-pyridine
car boxam de Conpound of Production Exanple 152 can be
MapnurHeai-dy t he of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul

fanyl)-N-(5-trifluoromethylthiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 148 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-5-trifluoromethyl-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDCl3)6:3.86(3H,s),6.97—7.05(3H,m),7.22-7.27(1H,m),7.
47(2H,d,J=8.8Hz),7.80(1H,s),8.39(1H,s)
EST-MS(m/e):509[M-H]"

Production Example 149
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same nmethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nmethods, with the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
3-am no-1-nethyl-1H/[1, 2] pyrazol e,
3, 4-di fl uoro-thiophenol and
3-mercapto-1,2,4-triazol e.
MdiIR(d2EL 3) 5: 3. 84(3H, s), 6. 82(1H, d, J=2. 0Hz), 6. 94(1H,d, ¢
J=8.8
3 -HA)-nie thaxiH pthehy8 s8R aNnT130-6 £.(4H-4H,, 1), 43 £33GkH18) 3-v1-sul
ESI - M5(m e) : 446 MtH] ' Production Exanple 153 a 5 N
fagy iy N 4 -Nrifluoroge thyl thigmedeadryde -8F pyridine
cé%ﬂé%é%fggluoro-phenylsuIfanyl)-6-(4kb[1,2,4]triazole-

g yTr o

Ul aeginbolindlo Bt BMlichlntlapyl 0) ol vl prdalbehdif ene

e carboxam de 271 Conpoun Product 1 on
sapen niEethard i et dajud thison SEw@mped Do Bg Br pdihbdodccording
Exanple 1, by a nethod according thereto, or by a
thedimionatT b dFombésating of dheseyandorddsaryingtheds, with

t € Q£n§’?h€%0hlQFg&?ig%i%g%gggsgggéX£ggaggggylic acid,

- am no- | hyl =

2 -3nnd-f4l-4eh 1 LB-eRReAY - tRidz0le, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazol e.

3 -madvREEDCE13 543 t81a2kH1e)., 6. 81( 1H, d, J=2. 8Hz) , 6. 83- 6. 90(
1HkﬂRT%DCl3)6:3.85(3H,s),6.96~7.00(3H,m),7.17(1H,d,J=3.0Hz)
,7.44-7.47(3H,m),8.37(1H, s)

ESI-MS(m/e):511[M+H]"

Production Example 150

0 S
SN D
«l I\NN
N—N =
|
/0

F

Manufacture of

3-(3-fluoro-4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine

carboxamide

Compound of Production Example 150 can be produced by the
same method as Production Example 1, by a method according
.thereto, or by a combination of these and ordinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,

269



7.04-7.06(2H, M, 7.16(1 H d,J=8.8Hz),7.27(1 H, d, J=2. 8Hz) ,

8.27 (1H,s) ESI-M5(me): 446 M+H' Producti on Exanpl e

154 N SINN S 0 Mnufacture of

3- (1- et hyl - 2- oxo- 2, 3-di hydr o- 1Hi ndol e-5-yl sul fanyl ) -

6- (4H

-[1,2,4]triazole-3-ylsulfanyl)-N(1-nmethyl-1H][1,2]-py

razol e-3-yl)-2-pyridine carboxanm de Conpound of
2-Bridoctthaazbianpl e 134rgaBrbesPhedHefy-iibPRens@M™®  ang

met hod as Production Exanple 1, by a nethod accordi ng
3-Mmearapso-dr 2h¢-srdembilpat i on of these and ordinary

1 it us f
R EBE L 80122 B Pk Re L af boks 9§ 63ihenly, 7. 23-7.32(30,m) 7.
4731ayano=K- orEhYB- BRH L, 8) pyrazol e,
o-ner capt o-| - net hyl -1, 3- di hydr o-i ndol e-2-on and
- ES3-NE(m4pd 0481 0MaHd | azol e.
1HNMR( CDC13) 5: 3. 15(3H, s), 3.48(2H,s), 3. 76(3H, s), 6. 75( 1H
,d, J=

pr89§§¥10§%€§£$£&g,£§§.OHZ),6.88(1H,d,J:8.8FE),7.02(IH,d

8Hz), 7. 23(1H, d, J=2. 4Hz) , 7. 31( 1H, d, J=1. 6Hz) , 7. 41( 1H, dd,
J=8.0 1.6Hz),8.22(LH s) ESI-MS(m e): 479 MrH] "

Producti on BYanpl LT%; YO NV/)
N
( 7/6 SN NN
N-—I\< | H
7 S

0 T

Manufacture of

3—[4—(1,1—dimethyl-l—hydroxymethyl)-phenylsulfanyl]—6—(4H—[

1,2,4]triazole—3-yl—sulfanyl)-N—(thiazole—z-yl)—2—pyridine

carboxamide

Compound of Production Example 151 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-~2-pyridinecarboxylic acid,
2-amino-thiazole, |
4—(1,1-dimethyl—l—hydroxymethyl)-thiophenol and
3-mercapto-1,2,4-triazole.
"HNMR(CDC1;)8:1.63(6H,s),6.99-7.03(2H,m),7.18(1H,d, J=8.4Hz)
.7.39(1H,d,J=3.6Hz),7.51(2H,d,J=8.4Hz) .7.58(2H,d,J=8.4H=),8
.30(1H, s)
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N S &\~ N~N.N===/// N-N S N Manuf acture of

3-(6-nethyl -pyridine-3-sulfanyl)-6-(4H[1,2,4]triazole
_3_y

sul fanyl)-N-([1,2,4]triazol eopyridine-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 155 can be
produced by the sane nethod as Production Exanple 1,
ﬁ4 a met hod accordlng thereto, or by a conbination of
ESTréSd miied :dr7dil¥#] 'net hods, with the use of

3, 6-di chl oro- 2- pyrldlnecarboxylic aci d,
2-amno-[1,2,4]triazoropyridine, 3- ner capt o- 6- net hyl - py

idin.. e d 3-mercapto-1,2,4-triazole.
Pﬁfﬂ%ﬁﬁ(leﬁc%%fg@iesé% H, s), 6.93(1H, d, J=8. 8Hz), 7. 01( 1H, t

J=6. 4

Hz) 7 16(1H d, J=8. 8Hz), 7. 24( 1H, d, J=8. OHz) , 7. 51- 7. 60( 2H

<j3 504 2. 4Hz) , 8. 32(1H, s),8.53(1H s), 8. 60(1H,d
6.1 ) ESI - MB(ni e) : 462 MrH]© 273 Product i on
Exanpl 6 O/NSNnNn NN NNS Mnufacture of

3-(4-et nmet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo
e-3-y

F
F

Manufacture of

3-(3,4—difluoro—phenylsulfanyl)—6—(4H~[1,2,4]triazole-3—yls

ulfanyl)-N—(l-methylulH—[1,2}pyrazole-3-yl)—2—pyridine

carboxamide

Compound of Production Example 152 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3—amino-1—methyl-1H—[1,2]pyrazole, 3,4-difluorc-thiophenol
and 3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:3.84{3H,s},6.82(1H,d,J=2.0HZ),6.94(1H,d,J=8.8
Hz),7.15(1H,d,J=8.8Hz),7.20—7.41(4H,m),8.33(1H,s)
ESI-MS(m/e) :446[M+H]*

Production Example 153
i —

N
5

2,

Manufacture of

3-(3,5-difluoro-phenylsulfanyl)-6-(4H-[1, 2,4]triazole-3-yls

<NYS I N;‘

N—N

ulfanyl)-N-(l-methyl-1H-[1,2]- pyrazole ~3-yl)-2-pyridine

carboxamlde
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| sul fanyl)-N(1-nethyl -1 H[1, 2]-pyrazol e-3-yl)-2-pyrid

i ne carboxam de Conpound of Production Exanple 156

can be produced by the same nethod as Production

Exanple 1, by a nethod according thereto, or by a

conbi nati on of these and ordinary nethods, with the

use of 3,6-dichloro-2-pyridinecarboxylic acid,

3-am no-1l-nethyl-1H[1, 2] pyrazol e,

4- et Nomposinidyd £ 1PtIiodlelmEtli@In Brample 153 can be produced by the

I
Sa%ﬁmel\‘#ré:%ﬂ% B rcl'éia—tfqon ﬁE’BaW-?z‘% 5. 6BY 2, fe¥hgdgAsPogding

tlfgﬂe'ﬁd or by a comblnatlon of these and ordinar methods w:Lth
s), 54(2H s) 6.85(1H,d, J=2. OHz), 6. 98( 1 H, d,

thg)| use of 3,6- dichloro-2- pyrldlnecarboxyllc a01d

%("%Ef 91 %Yé—ég('yls%(]fﬁ%?)z §|f7|\/é( .(%‘g;l &ggfﬂ?ﬂf&’ogénol o

adacxﬂmaﬁca@tﬁxawpla 1%1az0618.5 N\ N YV NN NNS5N
L Manuf act ur e of
HIMRI P31 663dBhYAHOs Py b i B EH3dyTsRl 8HRYL - 83 (40 {12, m)

817 05 GRS B T Bf 2R 2 Il A1 oo T B fly PZoPEZA-§ - 27
(19,=3 pyridine carboxam de Conpound of Production
Exggﬁle 157 can be_produced by the sane nethod as
&viedri 4B%dMpHd 1, by a met hod according

Production Example 154

0 —
(mw/j\ﬁfi[%\ng;x\-
K—N S

/N

Manufacture of

3-(1-methyl-2-0ox0-2,3-dihydro-1H-indole-5-ylsulfanyl)-6-(4H

-[1,2,4]triazole-3-ylsulfanyl)}-N~(1l-methyl-1H-[1,2]~pyrazol

e-3-yl)-2-pyridine carboxamide

Compound of Production Example 154 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of theée and ordinary methods, with
the use of 3,.6-dichloro-2-pyridinecarboxylic acid,
3-amino-1-methyl-1H-[1,2]pyrazole,
5-mercapto-1-methyl-1,3-dihydro-indole-2-on and
3-mercapto-1,2,4-triazole.

'HNMR(CDC15 )8:3.15(3H,s),3.48(2H,s),3.76(3H,s),6.75(1H,d,J=
2.4Hz),6.83(1H,d4,J=8.0Hz),6.88(1H,d,J=8.8Hz),7.02(1H,d,J=8.
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thereto, or by a conbination of these and ordinary

met hods, with the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

3-am no-1l-nethyl-1H[1, 2] pyrazol e, 3-nerca to-6-nethox

p y-pyridine and 3-nercapto-1,2,4-triazole.

i HNMR( CDC13) 5: 3. 86(3H, s), 6. 63(1H, d, J=9. 3Hz), 6. 85(1H, d,

J=2.1
8H¥) ., 77.. 28K (11H,dd ,J3=20.48147),, 77..32{ (1BH.ad 019 6@147), 77 433 LHH A, J#8 . 0

.4 H, br =9. 3Hz), 7. 58( 1H, d, J=2. 1Hz), 8. 35(1H, s)
%ﬁ%w%@*fié[ MrH© 275 Production Exanple 158 0O
ESYOMS (Y N7\ MMruf act ure of

- (6- net hoxy- pyridi ne-3-yl sul fanyl)-6-(4H[1, 2,4]triazo

| e- 3-

yl sul fanyl)-N(1H[1, 2] - pyrazol e-3-yl)-2-pyridine
Preghisyyion deandepdd®d of Production Exanple 158 can be

produced by the sanme nethod as Production Exanple 1,
by a method according thereto, or by a conbination of

t hese and ordi y nmethods, with the use of
3,6-dichwohg:%5§§ridinecarboxylic aci d,
<3wa i AYT- 1 H-[ 1, 2] pyr azol e,
Emnerb t 0- 6- met hoxy- pyri di ne
and3- nergapto-1, 2, 4-tri azol e.
"
\IN

Manufacture of

3-(6-methyl-pyridine-3-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl

sulfanyl)-N-([1,2,4]triazoleopyridine-2-yl)}-2-pyridine

carboxamide

Compound of Production Example 155 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3.,6-dichloro-2-pyridinecarboxylic acid,
2-amino-[1,2,4]triazoropyridine, 3-mercapto-6-methyl-pyridin
e and 3-mercapto-1,2,4-triazole.

'HNMR(CDC1, )8:2.58(3H,s).6.93(1H,d,J=8.8Hz),7.01(1H,t,J=6.4
Hz),7.16(1H,d,J=8.8Hz),7.24(1H,d,J=8.0Hz),7.51-7.60(2H,m),7
.73(1H,d4d4,J=8.0,2.4Hz),8.32(1H,s),8.53(1H,s),8.60(1H,d,J=6.
4Hz)

ESI-MS(m/e):462[M+H]"
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i HNVR( CDC13) 8: 4. 00( 3H, s), 6. 84-6.94(2H, m, 7. 02(1H, d, J=9
. OHz)
7.22(1H,d, J=9. OHz), 7. 52(1H m,7.70(1H, m, 8. 31-8. 40( 2H
m ESI-NB(nie) 427 MtH ' Production Exanple 159 1 N
S 4-17IN |I-Y NN NN S o0 a 276 Manufacture of
3- (4- hydroxyet hyl oxy- phenyl sul fanyl)-6-(4-nmethyl-4H[1
, 2, 4]
Pfdd&ﬁ%idh:%ﬁé IS amg ) -N-(1-nethyl -1 H[1,2]-pyrazol e-3
yl) - -pyrldlne car boxam de Conpound of Production
Exanple 159 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
or by a c nbln'élon of these and ordinary nethods,
~gt 3, 6-di chl or o- 2- pyri di ne carboxyllc
am no-|-nethyl-1H/[1, 2] pyrazole,
4- hydr oxyet hyl oxy-t hi ophenol and
,2,4-triazol e.
5:3.73(3H,s),3.85(3H,s),4.00(2H, M, 4. 13(2H
6.87(1H,d, J=2.1Hz), 6.95-7.06(3H m,
), 7.46(2H,d, J=8. 7THz), 8. 41(1H, s)
ESI-NB(nie) 484 MtHl + As hereunder, process for the
production of the conmpounds

Manufacture of

3-(4-ethoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-y

lsulfanyl)-N-(l-methyl-1H-[1,2]-pyrazole-3-yl)-2-pyridine

carboxamide

Compound of Production Example 156 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-1l-methyl-1H-[1,2]lpyrazole,
4-ethoxymethyl-thiophenol and 3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:1.28(3H,t,J=6.8HZ),3.60(2H,q,J=6.8HZ),3.83(3H
,S),4.54(2H,s),6.85(1H,d,J=2.0Hz),6.98(1H,d,J=8.8Hz),7.10(1
H,d,J=8.8Hz),7.26(1H,d,J=2.0Hz),7.41(2H,d,J=8.0Hz),7.51(2H,
d,J=8.0Hz),8.31(1H, s)

‘ESI-MS(m/e):468[M+H]"*
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used for the manufacture of the conpounds concerning
the present invention will be nentioned as Reference
Exanples 1 to 6. Reference Exanple 1 N=~- 0 SH NN
Manuf acture of 5-net hoxynet hyl - 3- nercapt o-1, 2, 4-
triazole Methoxyacetyl chloride (2.82 g; 0.023 nol)
was added to a solution (15 m) of 2.09 g (0.0230
mol ) of thiosem carbazide in pyridine followed by
Pl%du[c?ﬂﬂgh fﬂar@#’g‘oﬂse} day and night at room
tenperature reaction sol ution was concentrated
and 10 m of nethanol and 8 mMl of a 25 wt % nethanolic
solution of sodium nethoxi de were added thereto
follomed y hea |ng to 277 ref lux for a whol e day

m& vl ~cooling to room tenperature, the
ﬁalve s evaporated and concentrated hydrochloric
acid was added thereto to acidify. The solid
separate t therefromwas filtered, washed with

distilled _mater and dried to give 1.0 g (yield: 33%

of the ti Ie conpound. 1H NMR (DNBC» 8: 3.24 (3H, s),

4.29 (2H, s) ESI-M5 (nme): 146 [ M+H]' Reference

Exanpl e 2 NO Manufacture of

2-am no- 4- met hoxynet hyl t hi azole To a solution (120 m)
Magfufb&:tAirge (106 mmol ) of di chl oroacet one were added of
3 8.06 g 9}06 mol ) of thiourea followed by stirring at

- - hhy drpn@yrd ddneas -

¥ ~yisylifanyl)-6-(4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-(1l-methyl-1H-[1,2]-pyrazole~3-yl)-2-

pyridine carboxamide

Compound of Production Example 157 can be produced by the
same method as Production Example 1, by a method according
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
3-amino-l-methyl-1H-[1,2]pyrazole,
3-mercapto-6-methoxy-pyridine and 3-mercapto-1,2,4-triazole.
1HNMR(CDClg)5:3.86(3H,S),6.63(1H,d,J=9.3HZ),6.85(1H,d,J=2.1
Hz),7.21(1H,d,J=9%9.0Hz),7.27(1H,d,J=9.0Hz),7.33(1H,m),7.45(1
H,brd,j=9.3Hz),7.58(1H,d,J=2.1Hz),8.35(1H, s)
ESI-MS(m/e):427[M+H]"
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was concentrated and 200 ml of nethanol and 15.1 g
(125 mmol ) of magnesium sul fate were added to the
resulting white solid followed by heating to ref | ux
for 3 days. The reaction mxture was filtered through
Celite and the filtrate was concentrated and
partitioned by chloroformand a saturated aqueous

sol ution of sodiun1hydrogen carbonate. After the

. pfﬁ&ﬁﬁ%ibﬂ*@&%ﬁé@%é Hd purand concentrated, the

resulting resi ified by a silica gel colum
chromat ogr aphy (ethyl acetate) and by crystallization
froma n1xed sol vent of hexane and ethyl acetate
(4:1) to glve 9 g (yield: 43% of the title
\y6||OMISO|Id 1H- NMR (CDC13) S: 3.44
4.34 (2H, s), 6.45 (1H, s) 278 ESI-Ms (me):
: "3 Reference Exanple 3 Manufacture of
4-acetyl - 2=sam not hi azole To a solution (30 m) of 1.30
g (5.14 ) of
2-(tert-b oxycar bonyl am no) - 4- car boxyt hi azol e in
N, N- di et hy| f or mam de were added 660 ng (6.77 mmol ) of
N. O- di et hyl hydr oxyl am ne hydrochloride, 1.40 m (9.96
mol) of triethylamne, 1.10 g (8.14 mmol) of
Mdinaltagenzotri azole hydrate and 1.60 g (8.35 mol) of

di met hyT am nopr opyl )= 3- et hyl car bodiim de
- r@m#&m&yﬂm(ﬂﬂmmwfmmldwéd (491~ [ét,|2r,r4|]|tg‘l@1201e 3-

canhqxamad@nd the m xture was mashed MAth a i N aqueous

SO|U§IOH of %gg;ogpqulc acid, _water and a saturated
aque qup ggpfin roduction Example 158 can be produced by the

same method as Production Example 1, by a method according

thereto, or by a combination of these and ordinary methods, with
the use of 3,6~dichloro-2-pyridinecarboxylic acid,
3-amino-1-methyl-1H-[1,2]pyrazole,
3-mercapto-6-methoxy-pyridine and 3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:4.00(3H,s),6.84—6.94(2H,m),7.02(1H,d,J=9.0Hz)
.7.22(1H,d4,J=9.0Hz),7.52(1H,m),7.70(1H,m),8.31-8.40(2H,m)
ESI-MS(m/e):427[M+H]"

Production Example 159

@

0\/\[} .
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solution, dried and concentrated in vacuo to give 1.35

g (yield: 91% of an am de conpound as an oily

substance. A solution (40 m) of 920 g (3.20 mmuol) of

the resulting am de conpound in tetrahydrofuran was

cooled to -78C and 18.0 ml (18.0 mmol) of a solution

of methyl lithiumin diethyl ether were added thereto

followed by stirring for 7 hours. To the reaction
Mapifiddtorrenas added a sat urated aqueous sol ution of of

anmoni um chl oride fol |l owed by extracting with ethyl
3 Llhudr oy losm-phesydioul aH01,2,4]

264 28 A eaneeddAt rdr L@ M A08 11T 1,242 %%%bqe-3-yl)—
2 Eifidigreparethaxacide (5 nl) was added to a solufion
(10 of t oV oduced acet conpound in
Sl orswRnnd S Rl ERRRRS A5% Gom ReRperacaAPY the
sdn¥ A hs PRbAudOUSn Ei@ﬁﬂi@aﬁt'ﬁﬁ 20kdtrhed WRording
concentrated, neutralized wt sat urat ed aqueous

thegiafg .onr ¢y éd—‘mm]:m efi thassonnd @ rdidarfy hetheds: with

BT B G R AT AE Tase

3 -smineS|1-s thiwle)LH-143 J]Mylﬂ]azoﬁeference Exanpl e 4

4 %?;9%@@ gggﬂ%%?ure of nEth%kSQL%$;¥%E§PZg%ehgkgga7gle
H@%é)cn%)lg']eé hylz3edexe) €9l gay4E" &) add58 (3R, 2 SY YGI(3R , m),

. J=2.1Hz}, 6.95-7. 06(3H,m), 7.24-7.31(2H,m),
7.46(2H,d,J=8.7Hz),8.41(1H,s)

ESI-MS(m/e):484[M+H}"

As hereunder, process for the production of the compounds
used for the manufacture of the compounds concerning the present

invention will be mentioned as Reference Examples 1 to 6.

Reference Example 1
N
™~
o/\( Vel
N—N

Manufacture of 5-methoxymethyl-3-mercapto-1,2,4- triazole

Methoxyacetyl chloride (2.82 g; 0.023 mol) was added to
a solution (15 ml) of 2.09 g (0.0230 mol) of thiosemicarbazide
in pyridine followed by stirring for a whole day and night at
room temperéture. The reaction solution was concentrated and
10 ml of methanol and 8 ml1 of a 25 wt% methanolic solution of

sodium methoxide were added thereto followed by heating to
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of 5.0 g (36 Mol ) of 4-nethylthi ophenol in chloroform

followed by stirring at roomtenperature for 30

m nut es. Manganese di oxi de was added to the reaction

sol ution under ice-cooling followed by stirring at

roomtenperature for 4 hours and a saturated aqueous

sal ine solution was added thereto foll owed by

extracting with chloroform The organic |ayer was

h te quea saljne sol utjon

T ed a%%\n Elcé"ﬁlcoe%t %édglt@ g‘% ' e?%oi 4 tgs room
te%&iél‘&ﬁ’{ﬁtéWW gHbf @Mv@?ﬁn%aés e%réﬁ?ﬂfa%e??l Jaﬁid concentrated

1, 4-di azabi cycl o[ 2. 2. 2] octane (6.5 g; 58 mMmol) and 5.4
h}gi]:(oltm:lmmlc) afidli wes hydlddd othebanoyltocBlcddide .welhe solid

added to a solutlon (100 M) of 5.0 g (29 mol ) of
senArates | Yth erfé%qffy fféﬁwem@@nolwa ed with distilled

b ng 75C for

%’?ﬁ%ﬁ%‘{ POTRVE:09 | 9ERa hasdl ph s Py BimpOiuna.
HEAMkOWBRsBY Bx!8aski ngyMLh, eihy ?’z‘ﬁta&F The

organi c | ayer was washed th wate a saturated
ESdglEous/edol utdeod M 1Sodi um hydr ogen carbonate and a

saturated aqueous saline solution. The residue

obtai ned after drying and concentrating was

[ al d Loma mxed sol vent of hexane and
Re§%§%¥b OF%% qg|5§ 4.8 g (yield: 63% of
thylsulfonylphenyl di met hyl t hi ocar bamat e as
solid. The resulting 0-4-nethyl sul fonyl phenyl
yl t hi ocarbamate (4. 8 g; 18 mpl) was stirred at
0 hours and, after returning it to room
tenperature, 10 m of nmethanol were added thereto. To
the reaction solution were

Manufacture of 2-amino-4-methoxymethylthiazole

To a solution (120 ml) of 13.4 g (106 mmol) of
dichloroacetone were added 8.06 g (106 mmol) of thiourea
followed by stirring at 55°C for 3 hours. The reaction solution
was concentrated and 200 ml of methanol and 15.1 g {125 mmol)
of magnesium sulfate were added to the resulting white solid
followed by heating to reflux for 3 days. The reaction mixture
was filtered through Celite and the filtrate was concentrated
and partitioned by chloroform and a saturated aqueous solution
of sodium hydrogen carbonate. After the organic layer was dried
and concentrated, the resulting residue was purified by asilica
gel column chromatography (ethyl acetate) and by
crystallization from a mixed solvent of hexane and ethyl acetate

(4:1) to give 6.59 g (yield: 43%) of the title compound as a

yellow solid.

'H-NMR (CDC1;) &: 3.44 (3H, s}, 4.34 (2H, s), 6.45 (1lH, s)
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added 10 m of a 2N aqueous sol ution of sodi um
hydr oxi de foll owed by heating to ref lux for 8 hours
and 30 m nutes. To the reaction solution was added a
i N aqueous solution of hydrochloric acid followed by
extracting wwth ethyl acetate. The organic |ayer was
washed with a saturated aqueous saline solution, dried
and concentrated and the resulting residue was
quung (%g,ew 3 48 '[M‘i?{ +gel coI unn chr omat ogr aphy
(hexane . ‘et hyl” ace 3 chlorof orm: nethano
= 10:1) to give 3.6 g (yleld. 1009@ of the title
compound as a white solid. 1H NWVR (CDC1l3) 8: 3.04 (3H,
Referepogo Exprple) 3 7.63 (2H, d, J 7.6 Hz), 7.87 (2H,
d, J =7.6 Hz) 281 Reference Exanple 5 O N
Manuf act ure of 4-di net hyl car banoyl benzenethiol To a
-solygion (50 m) of 1.30 g (5.14 mmol) of

N-2~get Byl t hi obenzoic acid in t et rahydr of uran were added
1.50 (6.77 mmol ) of carbonyl diimdazole and 4.70 n
(8."35 [) of a solution of dinethylamne in
t et rahydrof uran successively followed by stirring at

roomtegnperature for two and a half hours. To the

reacti on solution was added ethyl acetate foll owed by

washing with a I N agqueous sol ution of hydrochloric

acid and a saturated aqueous saline solution. The
Mafu@aRtareaye’ 1vasedyied aAidotaRGeR LAt ed to give 960

ng of a crude product of am antde —conpound as an oily

subsTanca. s{éﬂaftll@mpeBbermDDC @i d.G980gny(5 A D0 mmmal)) of

was slowy_ add edb roon1tenperature to a solution
2- ((gsr?ﬁ-})u@ylpﬁgcar onylamino) - carboxyth:l.azole in

N,N-dimethylformamide were added 660 mg (6.77 mmol) of
N,O-dimethylhydroxylamine hydrochloride, 1.40 ml1 (9.96 mmol)
of triethylamine, 1.10 g {(8.14 mmol) of N-hydroxybenzotriazole
hydrate and 1.60 g (8.35 mmol) of 1-(3-dimethylaminopropyl}-
3-ethylcarbodiimide hydrochloride successively followed by
stirring at room temperature for 5 days. The reaction solution
was concentrated, ethyl acetate was added to the residue and
the mixture was washed with a IN aqueous solution of
hydrochloric acid, water and a saturated aqueous saline
solution, dried and concentrated in vacuo to give 1.35 g (yield:
91%) of an amide compound as an oily substance. A solution (40
ml. ) rof 920 g (3.20 mmol) of the resulting amide compound in
tetrahydrofuran was cooled to -78°C and 18.0 ml (18.0 mmol) of
a solution of methyl lithium in diethyl ether were added thereto
followed by stirring for 7 hours. To the reaction solution was
added a saturated agqueous solution of ammonium chloride
followed by extracting with ethyl acetate. The organic layer

was washed with water, dried and concentrated to give 666 mg

279



above- produced am de conpound in chloroformfoll owed
by stirring for 1 hour. To the reaction solution was
added a saturated aqueous sol ution of sodi um hydrogen
carbonate followed by stirring for 30 m nutes and
extracting with ethyl acetate. The organic | ayer was
washed with water and a saturated aqueous saline
solution, dried and concentrated to give 910 ng of a

. ' nd._as .an il
(L8, MO Ss oy SSUIEHBIIP AN bRy Mkance.
abov erpirfadisaethcatfcoxicdd (sOMPPWHE alaeldl @60A M YeI&h (10
added 1.56 m (13.4 mmol) of 2,6-lutidine and 1.80 m
mij 20§ nilr) ablovieripiodowcesic eacetyti drompoimydt | e chloroform
cessjvely followed by stirring at room tenperature

f C?Jgf%e‘ﬂa&ﬁgiﬁ?eﬂ}%awm E%mn%%’%u%;oio%% APAA Ba;grhpur-
ot epSiad] EL LA "R ol Pl TARAL U570 o

sdeacdtian splddunsomst idpsedaied -dded Rirbonate and
resulting residue was added diethyl ether followed by

findstiiath tal ohve 1AP aomeltise i Hi%isdn o6f thaydi bhdlcmpound as
ad iqﬁgnd g saturated aqueous solution of sodium
H@H& éﬁﬂﬂéfbonate. The organic | ayer was dried and
1CRARRE ed £0 gi (yd : % _.,of the title
co%ogﬁga&ég e%’;\'n %’r&é&ﬁg@g’o{%r'eci‘gﬁdy( lgénﬁo?und. The
ESTeMd t(myg )ar udiess [pr«arjict was used for the next

reaction without purification. 1H NWR (CDC13) 8: 3.03
(3H, s), 3.14 (3H, s), 7.22-7.38 (3H, nm), 7.46-7.52

ReletenPe BB €): 182 [MH ' Reference Exanple 6
S

=5

Manufacture of 4-methylsulfonylbenzenethiol

A 35% aqueous hydrogen peroxide (18 ml) and 180 mg (0.72
mmol) of methyl trioxolenium were added to a solution (150 ml)
0f 5.0 g (36 mmol) of 4-methylthiophenol in chloroform followed
by stirring at room temperature for 30 minutes. Manganese
dioxide was added to the reaction solution under ice-cooling
followed by stirring at room temperature for 4 hours and a
saturated agueous saline solution was added thereto followed
by extracting with chloroform. The organic layer was washed
with a saturated aqueous saline solution, dried and

concentrated to give 5.0 g (vield: 81%) of
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RN

S N Manufacture of

4- di met hyl am noet hyl oxy- benzenet hi ol

Di net hyl am noet hyl chl ori de hydrochl oride (2.40 g;
17.1 mmol) and 5.83 g (42.2 mol ) of potassium
carbonate were successively added to a solution (70
m) of 3.00 g (13.6 mpl) 283 of 4-iodophenol in

N, N- di net hyl f ormam de foll owed by stirring at 700C

4I196§tﬂ§51 ext¥T erg;?f‘%[% tLgl j}/@_s diluted with

wat er acdet The organic

| ayer1 mlm@d&d{m \aatzqrociﬂ%ea (%atsugat 58 AAYEPUSA 5.4
saline solution, dried and concentrate The
g r{edummiodd D@sﬁmtlvmbﬂpmcudrlmmml ahlgsidiideawgee addednto a

chromat o ah chloroform: pethanol= 30:1) to give
%ﬂbt CHRBRG b S oot 5 2 bR oRo kbt e e ap Sty ing

| %c :
g"' [2] 5?‘% p%t asgﬁ d\{m]dt?:lg?%gﬂrya]tt%rh%éﬁa Ped by
sﬁ‘ﬂ'ﬂ:)n@fat 4’5”@@&?@4‘ thH@netﬁﬁ@érm %Qld@ﬁ £9. ﬂi@é eaction
of copper iodide were added to a solution (r
SQﬂlatJeﬁn 3tpligwed. 0y nmtl}fa@ltlmmeW1ah0\m:l';ybdaceﬂate The
i odi.ne ﬂe“ vative in _anol and the reaction

ol HSKEE ok HATHES cr LEhy wterzpo hogAsurghed aqueous
sdﬁ?ﬁdrp%f §8[15!Eh?t'i‘§rtl g éﬂl a%rb%ﬂ} o o thac?ééﬁleataé@ tcﬂl%ous

ltrate was orm and
saslalnﬂ atsemuaquaous Blag i ﬁt@smaleutwﬂalﬂ@@ Qrf&aﬁi Cdi-ﬁyﬁg and
was dried and concentrated in vacuo to give 298 ng of
Cofred iRA el Vas cecris tald igidd /£ sob st mbsed werlyent of hexane

e e S BN L R O SN A
O—flalﬂfeﬂ:hylsulfonylphenyl dimethylthiocarbamate as white
solid.

The resulting " 0-4-methylsulfonylphenyl
dimethylthiocarbamate (4.8 g; 18 mmol) was stirred at 180°C for
10 hours and, after returning it to room temperature, 10 ml of
methanol were added thereto. To the reaction solution were
added 10 ml of a 2N aqueous solution of sodium hydroxide followed
by heating to reflux for 8 hours and 30 minutes. To the reaction
solution was added a 1N agueous solution of hydrochloric acid
followed by extracting with ethyl acetate. The organic layer
was washed with a saturated agueous saline solution, dried and
concentrated and the resulting residue was purified by a silica
gel column chromatography (hexane : ethyl acetate = 2:1;
chloroform : methanol = 10:1) to give 3.6 g (yield: 100%) of
the title compound as a white solid.

'H-NMR (CDCl;) &: 3.04 (3H, s), 3.69 (1H, s), 7.63 (2H, 4, J
= 7.6 Hz), 7.87 (2H, 4, J = 7.6 Hz)
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The reaction solution was concentrated and the
resulting crude product was used for the next
reaction without purification. ESI-M5s (me): 198
[ MtH © I ndustrial Applicability A novel 2-pyridine
car boxam de derivative of the present invention
represented by the fornmula (I) shows an excell ent
gl ucoki nase activity and, therefore, it is useful for
t QQQ{ 5 prevention of diabetes nellitus,
Réf&&%ﬂ{@;@atﬁ%n o‘? di abetes nellitus or obesity in the
fleld of nmedicine. 284 CLAIMS 1. A conpound of the
rnula (1): Oring Ap NHCring B RBXI N R 'Rl
[wherein X represents N, S or 0, or a divalent
urated hydr ocarbon group of 1 to 6 carbon atons
p the carbon nunber of the divalent saturated
pcar bon -group is 2 or nore, one of the carbon
therein may be replaced by a nitrogen atom
ygen atomor sulfur atom; R represents a 6- to
mepbered aryl group, 5- to |O-nenbered heteroaryl
0gro , cycloalkyl group of 3 to 7 carbon. atons, or
| ower al kyl group (wherein R may be substituted on
R by 1 or 2 groups selected fromthe group
consi sting of am no group, |ower alkyl group (the
hydr ogen at om

Manufacture of 4-dimethylcarbamoylbenzenethiol

O

To a solution (50 ml) of 1.30 g (5.14 mmol) of
4-methylthiobenzoic acid in tetrahydrofuran were added 1.50 g
(6.77 mmol} of carbonyldiimidazole and 4.70 ml (8.35 mmol) of
a solution of dimethylamine in tetrahydrofuran successively
followed by stirring at room temperature for two and a half hours.
To the reaction solution was added ethyl acetate followed by
washing with a 1N aqueous solution of hydrochloric acid and a
saturated agqueous saline solution. The organic layer was dried
and concentrated to give 960 mg of a crude product of an amide
compound as an 0ily substance.

3-chloroperbenzoic acid (980 mg; 4.90 mmol) was slowly
added, at room temperature, to a solutioﬁ&(so ml) of the
above-produced amide compound in chloroform followed by
stirring for 1 hour. To the reaction solution was added a
saturated aqueous solution of sodium hydrogen carbonate
followed by stirring for 30 minutes and extracting with ethyl
acetate. The organic layer was washed with water and a
saturated aqueous saline solution, dried and concentrated to
give 910 mg of a crude product of a sulfoxide compound as an

oily substance.
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of the | ower alkyl group may be substituted by hydroxy
group, |ower al koxy group, hal ogen atom carbanoyl

group, nono-or di- |ower alkyl carbanoyl group,

car boxyl group al koxy carboyl group, al kanoyl group,

am no group, nono- or di- lower alkylamno group),

| oner al koxy group (the hydrogen atom of the

net hyl ene group or methyl group constituting the |ower

al ko r tif d hydr | arou

hal o)g;%jn agtsg% ﬁ?{f\lr 32r9gwﬁgr ofuutnt‘:frl rm@réo- o5 9: ucdd 1 foxide

compdired kyh eanbaaeykmirRids a&@é@OIYBGQEn‘lUp(ﬁJ’, kapxﬁﬂmol) of
car boyl group, al kanoyl group, am no group, nono-

2.~ luU@mealaklﬁl anBomgr 6LPR) 9 Imambhmcﬁjltrg.nﬁiumrodcmmrc acid
group, di-Iower alkyl carbanoyl group

| car bano
arﬁ'ﬂ!’%@r%yﬁ‘é%%%s Yoty fOéé-PU&ﬁUQ/Y sk THLBERE %‘a?lﬂg: )@y]per ature
N t“q?ri’rourzsf’ ﬁt\éa{]gag{f_)&qhaﬁ?ﬂ{f&@ w%a§ coquent%atcﬁ%)apd 5ml

["Uor ome rou 0g€n om gr oup,

oﬂrﬂﬂﬂetlﬁﬁléﬁin@r aHa, 5C2m§60§| kRAPENA! Qe %@gd(fthereto
al kanoyl am no group, Cl-C6 al kylthio group, N Cl-C6

fQilIW%inﬁeﬂmrlg}gaﬂpr 3¢ Midint€s- Corked kghsulibanmylution was

alkylsulflnyl group, C1-C6 al kyl sul fonyl
00314:&?3” £ e AesGyiae Fesdaygpwae agged diethyl

et@ie‘ﬁ:oxf@fi&g%d QPsn Dh FL3 R aaleﬂIa'Q é)%trougofﬁigqson of

N, N- di Ian1no roup repr

hyﬁ&ownﬂo&&cﬁhelﬁhan&aﬂﬁs@fuﬁéfé@rﬁﬁeod&ﬁ@blntlon of sodium
representing a hydrogen atom |ower al kyl group, |ower
hysimegen gesbpensitehal og]%lme aterganie flaven awas ) druadng and

co(;)lrcgaé_tl a r%pwtzgsg?:m'é 4%7 mg Pyle{rg: .’Z%e)d Eeégé otairi}/le ro%lf)ound
4s an orange-colored oily compound. The resulting crude
product was used for the next reaction without purification.
'H-NMR (CDCls) 8: 3.03 (3H, s), 3.14 (3H, s), 7.22-7.38 (3H,
m), 7.46-7.52 (1H, m)

ESI-MS {(m/e): 182 [M+H]"

Reference Example 6

S

0\/\N/
|

Manufacture of 4-dimethylaminoethyloxy-benzenethiol

Dimethylaminoethyl chloride hydrochloride (2.40 g;: 17.1
~mmol) and 5.83 g (42.2 mmol) of potassium carbonate were

successively added to a solution (70 m1) of 3.00 g (13.6 mmol)

283



R

10- nenbered aryl group which nmay have on the ring 1 or
2 groups selected fromthe group consisting of |ower
al kyl group, lower al koxy group, trifl uoronethyl
group, hydroxy group, hydroxyal kyl group (the
hydrogen atom of the hydroxy group of the

hydr oxyal kyl group may further be substituted by a

| oner al kyl group) and hal ogen atom the fornula

L R
-Erehet 5 kAL 8ROl LORETAS Whgion vion

water amidt epheachedmith ehbyli age{ater eiMhe beghatier bayart was

rqgg Ry have in the ring B 1 or 2 substituents _
vaghmadiat #Rd gr 3puratsel aguepysiswliste sehsiiankgried

ff hee RO ot SR G R BhE e purieica by

siny.ﬂfa)gem cAhifi @flrbﬁlﬁta%f )t% ¥ (FHAYRJfd e methanol = 30:1)
hydr oxyal kyl group may furth be substituted by a

Td guae 8kRyg ryoivgadd : aﬁi%r)oaflqn igidme (Aelrévaaniveoasman oily
e substituted by a | ower alkyl group) , alkanoyl
'C€.car boxyl group, alkoxycarbonyl group and cyano

S
grou r.a har ccC bl al t
Pher BopyLsr glBRToCEA i g 5™l Te Bfmd (gremmon)
D | Horashiuie CBHHIHE AcCconrdipng C qiimpk or
c)whe;cpel r? béLtuh of R2 andea arlg’ohyd&a en é\Lt g#s H%o%) of
4 -asihent tadewnditig oloandy2omg 60 . Waim1) o6 Gpper iodide

wher
were %ded to a solution (8 ml) of 317 mg (1.08 mmol) of the

above-produced iodine derivative in 2-propanol and the reaction
solution was heated to reflux for 40 hours. The reaction
solution was filtered through Celite and the filtrate was
partitioned by chloroform and a saturated aqueous saline
solution. The organic layer was dried and concentrated in vacuo
to give 298 mg of an oily substance. To the oily substance were
successively added 180 ul of anisole and 1.5 ml of
trifluoroacetic acid followed by stirring at 70°C for 2 hours.
The reaction solution was concentrated and the resulting crude
product was used for the next reaction without purification.

ESI-MS (m/e): 198 [M+H]'

Industrial Applicability
A novel 2-pyridine carboxamide derivative of the present
invention represented by the formula (I) shows an excellent
glucokinase activity and, therefore, it is useful for treatment
and/or prevention of diabetes mellitus, complications of

diabetes mellitus or obesity in the field of medicine.
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the ring Ais a phenyl group, isothiazoleyl group,
i m dazolyl group, oxazolyl group, thiadiazolyl group,
t hi enyl group, triazoleyl group, tetrazolyl group,
pyridyl group, pyrimdinyl group, furyl group,
t hi azol eyl group, isoxazolyl group or pyrazolyl
group, which nmay contain on the ring 1 or 2, groups
sel ected fromthe group consisting of |ower alKkyl
group, |ower al koxy grouEL &ﬁgfluoronethyl group,
hydr oxy group, hydroxyal yP group (the hydrogen at om
of the hydroxy group in the hydroxyal kyl group may
further be substituted by a | ower al kyl group) and

1 haPogempaumd of. thkefoompdandIdccordi ng to any one of
Clains 1 to 4, wherein Xl is a group selected from

he group cons@sting of nitrogen atom sulfur atom

---------Rato -, -N-CH2-, -S-CH2-, -O CH2-,
-CH2- Ny - O Nard—EH2>S-. 287 6. A conpound

accor di ng_t gl anyHone qﬁm@ﬁ ims 1 to 5 wherein the

ring @%1s 5-Xor 6-ne ed heteroaryl group which
cont ai ns | eg®t one nitrogen atom of C=N
constituting the ring as a heteroatom or a 9- or
10- nenbered heteroaryl group which is forned by
condensati @h of the heteroaryl group with phenyl group
L or pyridyl group. 7. The conpound according to any one
A [whfer@ia 6" rdprdsenthiene) ns Bl ics, &®-at aitd18REDEERGrated

aryl group, 5- to 10-nenbered heteroaryl group, or

hygdyecsaiaef ggeenpiol t» 6 carhen bsoms Brhéahéheorqrohrr number

oA Bl 58 S sttt ', one

ofNEhE' QA Ydn $t@HR- therein may be replaced by a nitrogen atom,

oxygen atom or sulfur atom): R' represents a 6- to 10-membered
aryl group, 5- to 1l0-membered hetercaryl group, cycloalkyl
group of 3 to 7 carbon atoms, or lower alkyl group (wherein RY
may be substituted on R' by 1 or 2 groups selected from the group
consisting of amino group, lower alkyl group {the hydrogen atom
of the lower alkyl group may be substituted by hydroxy group,
) lower alkoxy group, halogen atom, carbamoyl group, mono-or di-
lower alkyl carbamoyl group, carboxyl group alkoxy carboyl
group, alkanoyl group, amino group, mono- or di- lower
alkylaminec group), lower alkoxy group (the hydrogen atom of the
methylene group or methyl group constituting the lower alkoxy
group may be substituted by hydroxyl group, halogen atom,
carbamoyl group, mono- or di- loweralkyl carbamoyl group,
carboxyl group alkoxy carboyl group, alkanoyl group, amino
group, mono- or di- lower alkylamino group), carbamoyl group,
lower alkylcarbamoyl group, di-lower alkylcarbamoyl group,

carbamoylamino group, carbamoyloxy group, carboxyl group,
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9. The conmpound according to any one of Clains 1 to 6,
wherein Rl is a 6- to 10-nenbered aryl group. 10. The
compound according to any one of Clainms 1 to 6,
wherein Rl is a 5- to 10-nenbered heteroaryl group
11. The conpound according to CAaim9 or 10, wherein
the substituent of the ring Ais a hydrogen atom

| oner al kyl group, |ower al koxy group, hydroxy group,

or hydroxy lower alkyl group (ihe hydr n atomo
oxing BTaR, SO EamOut er iRy oAt L anie T, g oty e logen
HHRY h LLut real kyl .
Y b Dy 02 ol £EmL S U 3 Y a B, group,
N-TP - GéherlanoyllamihiongrBups & 1t-lisaadkelth@bogRoup, N-C1-Cé

i m dazol yl %Loup, i sot hi azol eyl group, thiadiazolyl
aldyd syl famoxZol aypugs ouh, N- @B8C bx@g olalikygsafamoyl ~ group,
sl azpl yl ou razinyl —group, Ldyl roup,

CL5 AL hGHLGFBEh, St By CoR OB ST R by BiafrL-C6

[ ., Or_ 301 -
ST (AR PR L Y i -cs
alkydiagiimo t eoapbsanduamiN-oditde-Cé nalkviland dy dige@eip); D

atom |ower alkyl _group,_ halogen atom hydroxyal kyl
TepregentanOn 8 Ryl Ryrarg, R orea|tbgngpmegpsudiffarente each

di t f i 9 t 2
e TR oy A Wl ot o o LB ShBT crentiy direr alkoxy
groy Oy alkkylyedr a¥Bm; | ower al kyl group, |ower al koxy

group, carbanoyl group, alkyl carbanmoyl group,
thei fokyiudar haddyl group, cyano group, trifluoronethyl

group, hal ogen atom C2-C6 al kanoyl group, N C2-C6
al kanoyl am no group, Cl-C6 al kyl sul fonyl group, Cl-C6
wklam no group, or am noal kyl group.

(D
represents a 5- to 7-membered heteroaryl group or 6- to
10-membered aryl group which may have on the ring 1 or 2 groups
selected from the group consisting of lower alkyl group, lower
alkoxy group, trifluoromethyl group, hydroxy group,
hydroxyalkyl group (the hydrogen atom of the hydroxy group of
the hydroxyalkyl group may further be substituted by a lower
alkyl group) and halogen atom:
the formula (III):

—|(|3 fing B
N

(1)

represents a monocyclic or bicyclic heteroaryl group in which
the carbon atom attached to the nitrogen atom of the amide group
contained in the formula (I) forms C=N together with the
nitrogen atom in the ring (wherein the heteroaryl group may have

in the ring B 1 or 2 substituents selected from the group
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15. The conpound according to any of Clainms 1 to 14,
wherein the conpound represented by the fornmula (1) O
ring ADNR3I X HN:rgB 2 Rl (1) (wherein the
respecti ve synbol s have the sanme neani ngs as defined
above) is:

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
[)-N- (thiazol e-2-yl)-2-pyridine carboxam de, 289

cSid £ {14"sk ARGRY 8tkbANYbup; (£ollBt "W kdtd [deis!] HaiBgen
agrfjbg)%lailﬁldﬁgfbm@tﬁﬂd”@hgﬁb Hy @R verdl hrédubY ([ +8é yarogen
atgong 4£f tiye hy-dxiveryy bsalp ainyft)le&ﬂ(dhi‘dnbﬂamyfﬂ] groapahey Fudther

-sul f anyl) N—(4 met hyl - t hi azol e- 2 Xrldine
be substifuted by a lower alkyl group) amlnoa kyl group (the

o SRR A Y 100 ) AR o

HBNR8XAGrip, alkoxycarbonyl group and cyano grou
3 (4-fl uoro- phenyl Slﬁfanyl )Y 6g(1 r?et hyl -IYI—I-tetgr azcﬁ)e] é)r &

phasmageut fcaily) -aé¢deptmitlley/ Isalt abalrecE-yl ) - 2- pyri di ne
car boxam de,
3- (cycl ohexyl sul fanyl )-6-(4H[1,2,4]triazol e-3-yl-sulf

2.22?&)3 cohl'agﬂnﬂeag}ébrhlﬂhazg ecfa¥h) i2-P¥Lidifep is s.
3-(4-fluoro- phenylsulfanyl) 6-(4H[1,2,4]-triazole-3-y

| -sul fanyl)-N(thiazole-2-yl)-2- pyrldlne
3 cafbexgpmpleund according to Claim 1 or 2, wherein both of R?

o SELEEOLGaP S YLL DY) -6 (41 (1,2, 4] tri azole-3-y1)

4. The compound according to any one of Claims 1 to 3, wherein
the ring A is a phenyl group, isothiazoleyl group, imidazolyl
group, oxazolyl group, thiadiazolyl group, thienyl group,
triazoleyl group, tetrazolyl group, pyridyl group, pyrimidinyl
group, furyl group, thiazoleyl group, isoxazolyl group or
pyrazolyl group, which may contain on the ring 1 or 2, groups
selected from the group consisting of lower alkyl group, lower
alkoxy group, trifiuoromethyl group, hydroxy group,
hydroxyalkyl group (the hydrogen atom of the hydroxy group in
the hydroxyalkyl group may further be substituted by a lower
alkyl group) and halogen atom.

5. The compound according to any one of Claims 1 to 4, wherein
X' is a group selected from the group consisting of nitrogen
atom, sulfur atom, oxygen atom, -CH,~, -N-CH,-, -S-CH;-, -0-CH,-,
-CH,-N-, -CH,-0O- and -CH,-S-.
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nethyl-thiazole-2-y|)-2-pyridine car boxam de,
3-(2-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
-sulf anyl)-N-(thiazole-2-yl)-pyridine carboxam de,
3- phenyl sul fanyl -6-(4H[1, 2,4]triazol e-3-yl -sul fanyl) -
N-(th iazole-2-yl)-2-pyridine carboxam de,
3-(4-fluoro-phenyl oxy)-6-(4H[1,2,4]triazol e-3-yl-sulf
anyl) -N-(thiazole-2-yl)-2-pyridine carboxan de,

63 @%%&,%%&- RBEBYE RS W sily A beBci4ifiE! Vs 4t bhekein
tnamhg B-iy a S HaHmenNeieldl RE0bLodryl Jgrd iy whdéR®ontains

car boxam de,
ag-kengy mmﬁm;ge@uatamybr 6=R4ebhat Ptut ing adod ecirg/las a
) - 2-pyridi ne carboxam de,

-sul f l%ﬁf¢ thlaz [ e-2-
h%te("?aht?ﬂ'f |UForPo2ph8hy Pacné ﬁﬁmdeh%ﬁw?qr:le AEYR FEich is
fo3dd by &ﬂ’leécﬁ'fb\gw‘:)ld}l' bf t&'llgzl'?é@elzoélll‘))l %rB%b'xﬂ{hephenyl group

car boxa

oB-geidyorgrqiieny! sul fanyl ) -6- (5-nmethyl -4H-[1, 2, 4] tria
zol e- 3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxanide 290

I 2 | e- 3-yl
7 ouths LRI ERT RARREIG 5b,3YD i P (A LBF Hogarh qeherein
R13- J(Epyau caneté oz SRR e kg, AT | 20l fkhsarea

sulfa nyl)-N( thlazo e- yridi'ne carboxam

heXe(rbdryiorgraqiren\drs WyanWal k§1( 4tdub 25413 Fi:lan?Ob@r%Bh's-

sul f
anyl ) - N—(thlazolo[5 4-b] pyri di ne-2-yl)-2-pyridine

8 Ca?,ggxg oﬁn%ﬁecr%ﬂr%ngaﬁgl E}n% OPEHQF 1C:|2allﬁl9t rll 59 oq el w§e§e1n

R'l 48Ula 6- to 10-membered aryl group or 5- to 10-membered
fanyl) - N-(4-nmet hoxynet hyl -t hi azol e-2-yl)-2-pyridine

hedmroaeal deioup.

9. The compound according to any one of Claims 1 to 6, wherein

R' is a 6- to 10-membered aryl group.

10. The compound according to any one of Claims 1 to 6, wherein

R' is a 5- to l0-membered hetercaryl group.

11. The compound according to Claim 9 or 10, wherein the
substituent of the ring A is a hydrogen atom, lower alkyl group,
lower alkoxy group, hydroxy group, or hydroxy lower alkyl group
(the hydrogen atom of the hydroxy group of the hydroxj lower
alkyl group may further be substituted by a lower alkyl group).

12. The compound according to any one of Claims 9 to 11, wherein

the ring B is a thiazoleyl group, imidazolyl group,

isothiazoleyl group, thiadiazolyl group, triazoleyl group,
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3- (4-acetyl - phenyl sul fanyl)-6-(4H[1, 2,

4] tri azol e-3-yl -sul f

anyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,

3- (t hi ophene-2-yl-sul fanyl)-6-(4H 1, 2,4]triazol e-3-yl -
sulfa nyl)-N-(thiazole-2-yl)-2-pyridine carboxam de,
3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo
| e-3- yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

T S n LeIRR Ty | FERSR 5. REFRGIDNR PTOYRa) BYFACYL
grelE; p&ﬂiﬁa&l:ihﬁring‘fauﬁ\l' (ﬁﬂﬁ%@]y@ob§oﬂpb]pyrlmldlnyl group,
pyridi ne-2-yl)-2-pyridi ne carboxan de,
Pxﬁxdpthﬁdﬁﬂlqﬁkﬂanﬂm;f@aybpn&o¢mHakb;234]gmbapole 3-yl
-sul f
anyl) N—(4 met hoxynet hyl -t hi azol e- 2-yl ) - 2-pyri di ne

Ly £ar by _ . L
1§3 (4- ch oro- prhdeﬁ? su??‘%ﬂyﬁcﬁ a%Y(’l’:f‘p?ﬁ c}aiﬂsr}gf?o]r% ytﬂ‘?lreln
theSWubstituent of the ring B is a hydrogen atom, lower alkyl

anyl ) - N- (4- nmet hoxynet hyl -t hi azol e- 2-yTl) - 2- pyrldlne
arithokadoden atom, hydroxyalkyl group, aminoalkyl group, or

% 4 quoro henyl sul fanyl )-6-(3H[1, 2, 3]triazol e-4-yl
a “N- (t hi azol e-2-yl )-2-pyri di ne car boxam de,

3-(4 nethylsulfonyl phenyl sul fanyl )-6-(4H[1, 2,4]triaz
ole-3 -yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
l4car Mhxasorgeyund according to any one of Claims 2 to 12, wherein

3- (4- met hoxy- phenylsulfanyl) 6-(4H[ 1, 2, 4]tr|azole 3-y
the Hubsidtuent in is hydrogen atom, hydroxyalkyl group,

Car bloéy,ﬁ'és qulrpqufeﬂtvgy _aElI](o%:Zy()l Srguy,) ca amoyf group,

al&z](l:bﬁtfﬂﬂéﬂfo?lp Rigddps Ul d ity 1 Ga a1 Oy 58S DY Evdhb!l Yrdup,

triigdgiogoRethyiuldgram,) Helddemnzaoten 2- g2 )€ @- a¥kadone group,
car boxam de

N- §2('§6n§%h911015§/?m-‘dﬁ1?1e9@\§9 ~ §3-Cang kv bspkfppyl munuR . §21-C6
al%ﬁ.al?hlno group, or aminoalkyl group.

15. The compound according to any of Claims 1 to 14, wherein

the compound represented by the formula (I)

()

(wherein the respective symbols have the same meanings as

defined above)
is:
3—(4—methoxy~phenylsulfanyl)-6—(4H—[1,2,4]triazole—3—yl)-N-

(thiazole-2-yl)-2-pyridine carboxamide,
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-yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxam de,

3- (4-di net hyl car banoyl - phenyl sul fanyl )-6-(4H[1, 2, 4]tr

iazol e-3-yl- sulfanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de,

3-(4-trifluoronethyl-phenyl sul fanyl)-6-(4H[1, 2,4]tria

zol e- 3- yI sulfanyl) N-(thiazol e-2- yl)-2-pyridine

3 g%z%q R P PYARSEaB Ay PG ArBRYPY Lot ia i 2, 41hFEppaLe-

2Al 81Ty gaswlﬁqnmbkhylLkﬁaaéehs 225Yh ) 22pp¥i hdhae

carboxam

ca&%@hydmﬁhyethyloxy phenyl sul fanyl)-6-(4H[1, 2,4]triazo
-3- yl-sul fanyl) - N—(thlazole 2-yl)-2- pyrldlne
—dgrggﬁgﬁpd@heny sulfanyl)}-6-{4H- [1 2,4]triazole-3-yl-sulf

' aﬁ%%J%ﬁm?hh%é¥hgqg%%L%%LE%Q§Lbl?— -PY 1a%hg]trlgéghoxadee,”"
_ﬁqnxhhbmbc5h@hgagnxkaﬁy&9uatmemEEﬁﬁzghﬁiaa¥51:§:QXLgglfa

i ne carboxam
ny&)(ﬂadAﬁmbhnyaﬁmhaazbybezyypheaybyﬂhﬁangI) 6- CAbbbXxamide,

3- a(z*o|féu3’r9|-9§epwaﬁyllfamyét)hﬁaiér@eﬁhylylﬁ pgEragnge-5-yl-s

13RO (o me kb L khioreler 2-yh) - - PUELfinS gREPPRZBICe.

3- Sg?g%ogﬁf ukharuhyaN-6t QsRzQhe222YE)1420YELHL P8 -suifanyl)
X
-NG(G4mﬁ§hmyF$hnaanmyF2pyémy239&fadyh¢ 6- (4H- [ 1c@rbpramade,

I 3- vl ul f anyl t hi I I 2- di
B-igr%&g&ﬁ%dehenyls%l%any }- Ia%gHe[l ¥ l] tg¥g;oi2e3 -yl- -sul

farylg- ﬂ'T%§E¥%8§Eb?”gxb- E@gxkawhaapxgﬁo§§&4ﬁb[l 2, 4] -

tiiazol e sul I SOXazo pyrldlne

3~ ¢ahhazauede ryl-sulfanyl)-6-(4H-[1,2,4]triazole-3-y1l)-N-(4
4- hydr oxy- cycl ohexyl sul fanyl ) - 6- (4FL[1 2,4]triazole
-meé yiL- thsgzp&ﬁyzyylnfﬂhpxzeﬂene 9abexpyndaune

3—Z3:??§ggéggh§nyiselsagygyoro lig#?trlazglefgty%-gulf
anyl)-N-(thiazole-2-yl)-pyridine carboxamide,
3-phenylsulfanyl-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(th
iazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenyloxy)-6-(4H-[1,2,4]triazole~3-yl-sulfanyl)
~N-({thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylmethylsulfanyl)-6-(4-methyl-4H-[1,2,4]1tr
iazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,
3-(3-fluoro-phenylsulfanyl)-6~-(4H-[1,2,4]triazole-3-yl-sulf
anyl)-N-(thiazole-2~yl)-2-pyridine carboxamide,
3-(2,4-difluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-yl
-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-{(5-methyl-4H-[1,2,4]triazole-

3~yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
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i ne carboxani de,
,2,4]triazol e-3-yl -

fanyl)-N-(pyridazine-3-yl)-2-pyridi
6- ( 1

ri di ne carboxam de,

)

yrid
3-(pyrazine-2-yl-sul fanyl)-6-(4H |
sulfa nyl)-N-(thiazol e-2-yl)-2-py
3- (6-net hyl - pyri di ne- 3-yl -sul fanyl
2

-6-(4H[1,2,4]triaz
ole-3 yl-sulfanyl)-N(pyrazine-2-yl)-2-pyridine
car boxam de,

3- (6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz

Q‘F SRR e Y S e

| {501 yl)2-pyridine carboxamide,
3 [4 (1- hydroxyethyl phényl sul fanyl)-6-(4H1[1, 2,4]tria
3 Z(@wri@ind st if -l HanNe1()t-i-d 200-¢-12 2y 14) ]t 2-ipywd 1di-ne y1-sulfa
car boxam de

nyk X@H&é%hﬁﬁ%kﬁm%ﬂé ~SAYrddingnyplRrbexemidel, . 2, 4]tri a
3"—@4 '?fsﬁﬂran'ﬁ}bewl(sé‘%ﬁ%)' il 455114 - hhrRagplea gl -sult

arBANRK A z010[5, 4-b a 2-y1)-2- di
%?%4-d|nethylcarbanDyHIBﬁgh;F§UIfanyl) gYEEH}Fl 2,4]tr

cariygiamide,
e-3-yl-sul fanyl)-N-(2-neth I-thiazole -2-pyridi ne
3j&ﬁqﬁ%&§ﬂ&ﬂ;pﬁggylsu fanyl)y6 (4H-[1, 4]¥rhazo&£ 3-yl-sul

£ A5 B! W i S 6 ) (g1
carHossilif@ny! ) - N (4- met hoxynet hyl -t hi azol e- 2-yl ) - 2- pyri

di ne carboxam de,
34 «—mmaylpnemtl@mém& )56y (48 flay 1K) t&fl@éld—l[e]: 32yd}lsulf

a : IAT Eg& e{ljl::i:’d'@- 3 2/ ll_ S—uzl fyar}y |2) plj\rl-r(itdghaez %la(ze:b%x%lm)l e pyridine
- I I ; 2 _Altri
o OB P g L A

nydapbnxwmnﬂ&ole 2-yl)-2-pyridine carboxamlde
3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl) - 6- (4H[1, 2,
—AFrmethoxymethyl phenylsulfanyl) -6-(4H-[1,2, 4]tr1azole 3-

azol% gﬁﬁdeﬁukk%n%gole §a5° le% %ezc B%%%gde
3- 33( g_ﬂubw Q;hl%'ﬁ?i)éhi'f'aﬁ@‘iw 5= §5PReRAYY - M 4178t DflexiAba1e-
3-yl-sulfanyl)-N-(thiazoleo[5,4-b]
Pyridine-2-yl)-2-pyridine carboxamide,
3-{(4-methyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulf
anyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-chloro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulf
anyl)-N-(4-methoxymethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(3H-[1,2,3]triazole-4-yl-sulf
anyl)-N-(thiazole-~2-yl)-2-pyridine carboxamide,
3~-(4-methylsulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6~-(4H-[1,2,4]triazole-3-yl-sul
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2-yl)-2-pyridine carboxam de,
3-(2-chl or o- phenyl net hyl -am no) - 6- (4-net hyl -4H-[ 1, 2, 4]
triaz 293
ol e-3-yl -sul fanyl)-N-(4-net hyl -thi azol e-2-yl)-2-pyrid
ne carboxam de,
3, 6-bis-(pyridine-2-yl-sul fanyl)-N-(4-nethyl-thiazol e-
2-yl) -2-pyridine carboxam de,
is-(4- - nyd sul.fanyl) - - net hyl.-t.hi azol e
f%ﬁ?&? ﬁ;éé&é%ﬁ%%ﬁkégﬁﬁﬁ%ﬁ%@i %ﬁgg-ﬂ%gfﬁjgipf%ldlne
ca@rokaetdd hi azol e- 2-yl -sul fanyl)-N-(thi azol e-2-yl)-2-p
yridi ne carboxam de,
3 3( 6~ Hlwe & phetiiwyll sYIIE By v )6 o -amclhBeyydetd Hf-am [ )1-, 4, @ 1 tr
thiaz _ole-2-yl)-2-pyridine carboxam de, o
1azele bt oSk Js W i azogly R4, -2 -PREGAPE e- 3-y
SR fanyl)-N-(5-nethyl-thiazol e-2-yl)-2-pyridine
cé:%‘? o""}f%{n@a'e, 3- (4- met hoxy- phenyl sul fanyl ) - 6- (4H[ 1, 2,

3408 e} ey diSiE-3-y1-sulfanyl) -6-(4H-[1,2, 4]triazole-3
fanyl)-N-(isoxazol -3-yl)-2-pyridine carboxam de,
- YL { s it riyoly-rhieriyil asadl fear RHY) - )62~k i i el anibazalke G-, y

| -su]. fanyl)-N-([1, 3, 4]thi adi azol -2-yl)-2-pyridi ne
3 'c(a"rtfbﬁlnaerﬁfaéc)arba(ﬂgoxrl—ph]enylsulfanyl) % -)( 4H—p{¥1 ,2,4]triazol

- d -pheny! sul.anyl,) - 6 riazol e- 3- vyl
T R R P o g i e feaiae,
3 -1 -picpliytrome thy 1 -phenylsulfanyl) -6~ (4H-[1,2, 4] triazole-

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
3q¥Isgulfanyl) -N-(thiazole-2- yl}-2-pyridine carboxamide,

3 -E@{‘%@Q&%r@ém%ﬁ%&%%%sﬁ 1hf'a?1§(f 186 AT Y 016
3 -ﬁfﬂ-%dﬁﬁﬁ?ﬁ)’)'ﬂﬁ%i%‘é‘oﬁ%ﬂy 'Q)-Xfi')(-“z&iiy}-iﬁi ! a3k Bmiak,
-sul  fanyl)-N(pyri mdine-4-yl)-2-pyridine
3 qdnkiveatviedtthyloxy -phenylsulfanyl) -6-(4H-[1,2,4]triazole-3-
%;(4-netho¥¥iphenylsuItaqyl)16:(4H:[%,2,4]triazole-3-y
Yl-sujfanyl) (thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(5-dimethylaminomethyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri
azole-3-yl-sulfanyl)-N-(thiazole-2-yl)}-2-pyridine
carboxamide,
3-{4-hydroxyethyl-phenylsulfanyl)-6-(4H~[1,2,4]triazole-3-y
l-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3—(4—methylsulfamoyl-phenylgulfanyl)-6—(4H—[1,2,4]triazole-
3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]-
triazole-3-yl~-sulfanyl)-N-(isoxazol-3-yl)-2-pyridine
carboxamide,
- 3-(4-hydroxy-cyclohexylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl

-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
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fanyl)-N-(pyridine-2-yl)-2-pyridine carboxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| - sul

fanyl)-N-(5-et hoxyl carbonyl -t hi azol e-2-yl ) -2-pyri di ne
car boxam de,

3-(pyridine- 3-y|-sulfanyl)-6-(4%#[1,2,4]tr|azoIe-3-yI-
sulfa nyl)-N(thiazole-2-yl)-2-pyridine carboxam de,

3500 Tugro phenyl aul fanvd )< 67 (451142 0] X ipEolp-3 3] psul
£dryAZY0-N- ( q}a&asdaz&wef-aﬁw) (i m el vArBokaRrR, i di ne

car boxam
3 -3nveawidreoRyratimpudfpnyiams - WH-d iy 2), 46 tfdHzple2 34y ir-kalfa

zol e- 3-yl - sulfan I N- (i soxazol e-3-yl)-2-pyridine
oy Ll 0% %&ﬁ{ %ﬂ% %yrldlne carboxgmldgx

3(]4 St Mﬂf&ﬁ%etsw RS e famvih & (idilegne-3
-y@.zmlﬂf%xwl )S44-f(@RHa)i N -90%a2012 p3ri i nd- R¥HibdEAR1 de ,

car boxam de,
fiﬁimﬁﬂhxiﬂpmM$@®WQsm'&&mﬂ@ﬂf@nwﬂéﬁéxy4ﬂr¢4 Zeriyiriakiode-3
- 2-pyridine _carboxam d

Yéo'(szﬂcﬁﬂ%r‘d ~Pird Ay e R aﬁe)leezczrlr}e@hwrmlpf 2, 4]

afxrldo%m
N ol e-3 1I sul fanyl ) - N-(4- et hyl -t hi azol e-2-yl)-2-pyridi

34191 (aamm@myéehyl -phenylsulfanyl)-6-(4H-[1,2,4]triazole-
3-6-bi s-(pyridine-2-yl-sul fanyl)-N-(4- nethyl-thlazole-
3'2’—]y13)ulf211m1r)|-éﬁ-rﬁéh@@rzl§>d%m dd,) -2-pyridine carboxamide,

(4- qu phenyl sul_f anyl hyl -t hi azo

3 %é yFE%?12P5§ &Pﬁegcgﬁb él% Q_QﬂHn?& % Htrlazoie—3

,-@@ﬁn&tﬁl ﬁl(("zem%ﬂ‘llyls-%'h 13k GhhLazehedivke) - 2- P

yr| ne carboxamd
cd&Ubﬁmmid©5 met hyl - [1 3 4]t hi adi azol e- 2-yl -sul fanyl ) - N
(thia zole-2-yl)-2-pyridine carboxamn de

3-(4-dimethylcarbamoyl-phenylsulfanyl) -6~ (4H [1.,2,4]triazol
e-3-yl-sulfanyl)-N-(2-methyl-thiazole-4-yl)~2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-{4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(4-methoxymethyl-thiazole-2-vl)-2-pyridine
carboxamide,
3-(l-methyl-1H-tetrazole-5-yl-sulfanyl)-6-(4H-[1,2,4]triazo
le-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
3-yl-sulfanyl)-N-(isoxazol-3-yl)-2-pyridine carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri
azole-3-yl-sulfanyl)-N-{(isoxazol-3-yl)-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-phenoxy-N-{(4-methyl-thiazole-

2-yl)-2-pyridine carboxamide,

~ 3-(2-chloro-phenylmethyl-amino)-6-(4-methyl-4H-[1,2,4]1triaz
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3-(4-néthoxy-pheny|sulfanyl)-6-(4kb[1,2,4]triazole-S-y

[ -sul fanyl)-N(5-nethyl-thiazole-2-yl)-2-pyridine

car boxam de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| -sul fanyl)-N(isoxazol e-3-yl)-2-pyridine

car boxam de,

3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| -sul _f [)-N-([1,3,4]thiadi | e-2-yl)-2- id
o%gﬁﬂ&ggéﬁ?n #hyl)gk-(4-&Lth§%—%%§gzgle—%—§l)—gXLQrkggne

i oxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y

c%—séﬁaﬂﬁEHyI)-N—([1,2,4]-thiadiazoIe-5-yI)-2-pyridine

3.0 mIexdydadine-2-yl-sulfanyl) -N-(4-methyl-thiazole-2-y1)
3-(4-nethoxy-pheny|sulfanyl¥;6-(4kk[1,2,4]tr|azole-S-y
-3-pyyidine carboxamide,

- f [) - 4- et hyl b [)-thi | e-2-yl)-2- i di T
3,fg%%@%ggé%&ﬁg§€: h%%%l%%&f%nlegﬁg(2~me¥h§l-t ¥220i2?2~y1
S (A Tathaxy.- |.fanyl)-6-(4H[1,2,4]triazol e-3-y
) I-gﬁFqﬁﬁg%y¥?&%?%%bﬁﬁﬁfdine-4-y|)-2-pyridine
3 ,Gabiexdhdazole-2-yl-sulfanyl) -N- (thiazole-2-yl)-2-pyridi
3-(4-nethoxy-pheny|suIfanyl)-6-(4kk[1,2,4]tr|azole-g-y
ne cagboxpaide) - N- (pyri di ne-2-yl)-2-pyridi ne

ar hoxam de ol .
3,87 P4 L P RBeY PR ek Sl ShIRALazpArRr Y1, SHLERREI Y- St iaz
l| '.%U. 1}-2- . o .

° Fény ))AE(E¥§%ﬁ3Q$C§P gﬁﬁﬁ?ﬁﬁ?ézole-2-y|)-2-pyridine
3-ddrmexhokgephenylsulfanyl)~6-(4H-[1,2,4]triazole~3-yl-sul
3-&pyridine-3-y|-su[fan{I)-6-(4%#[1,2,4]triazoIe-3-yI-

fagyl) aN-hprpefhyidhithigrele-gryl2- Bypraifanearpokarpuade,
_3,(6-met hoxy: pvridi ne-3-yl.-sul fanyl)-6-(4H[1 41trija

e R e B P Ve Lo e R SR

faﬁ@ﬂboNagh38xazol-3- 1)-2-pyridine carboxamide,
3-(pyridine-3-yl-su fanylf—6-(4kk[1,2,4]tr|azole-3-y|-

3—§&kmathoxy—phenylsulfanyl)—6—(4H~[1,2,4]triazole—3-yl—sul

nglé-N— 4-nethox¥nethyl-thiazole-2-y|)-2-pyridine )
fapyllsN5 -ae§,4]t iadiazol-2-yl)-2-pyridine” carboxamide,

3-31PRERKbOYYBRLAYh 581 64n Gy L1 4 T 1, 2, 4hEEE 228083 ¥ T
fanyl)-N-([1,2,4]thiadiazol-5-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-yl-sul
fanyl)-N-{(4-methylcarbonyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-yl-sul
fanyl)-N-(pyrimidine-4-yl)-2-pyridine carboxamide,
3-{(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(pyridine-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)~N-(5-ethoxylcarbonyl-thiazole-2-yl)~-2-pyridine
carboxamide,
3-(pyridine-3-yl-sulfanyl)-6~(4H-[1,2,4]triazole-3-yl-sulfa

nyl)-N-{thiazole-2-y1l)}-2-pyridine carboxamide,
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nyl)-N-(thiazol e-2yl)-2-pyridi ne carboxam de,

3- phenyl sul fanyl net hyl - 6- (4-nethyl -4H[1, 2,4]tri azol e-
3-yl- sulfanyl)-N(thiazol e-2-yl)-2-pyridine

car boxam de,

3-phenyl nethyl -6-(4H-[1, 2,4]triazol e-3-yl-sul fanyl)-N-
(thia zole-2-yl)-2-pyridine carboxam de,

3-(4-fluoro- phenylnethyl) 6-(4H[1,2,4]triazol e-3-yl -

3y liin”eoﬁ%@%ﬂﬁ RSO SN PP RPRE ) - Aair 2. 81 Bptazo
141 A AL - d‘f‘%ﬂf}lsijf ?@Ylll}slzlgl(at B 345! 6~ S Wikri feP¥ak-HbBEmi ge ,

car

3 -4yt rRiytalioss Bhlyh-1 phe Fuhsal) Fany 46 1( éH4[] tra4ble-
triaz ole-3- ylsulfanyl) N-(t hiazol e-2-yl)-2-pyridine
3 Farsoudiangd. ) -N- (isoxazole-3-yl)-2-pyridine carboxamlde,

t(r(4 e R S o R S AN EE DY L) (-4 41y At 1£x

3 (4 di me?’ﬁlﬁ ca t}gngy ZIO(:)L%prF{ell%yl sglyfr&r%fl) 6- (4H
cdrhokamd¥e ,

4 triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
ddfduvmradehenylsulfanyl) - 6-phenoxy-~N- (4-methyl-thiazole-

(8- hq phenylsulfanyl) 6-(4H[1,2,4]triazo
WQJIF”% & (4- hydroxYet hYl -t hi azol e- 2 B Sxdmlde,

X1 a
5 %ﬁ%ﬂ%&#ﬁ?ﬁ%ﬁ BT T e

0l2-8tyl-sulfanyl)-N-{4-methyl- thlazole 2- yl) -2~ pyrldlne
riazol e- 3- yIsquanyI) N-(t hi azol e-2-yl)-2-pyridine

caef
4]%?5”%9%%%5 290yh - By edh 093l (U2t 181 GEh k10251 )

_zlgyﬁraiaeylsulfanyl) N-(thiazol e-2-yl)-2-pyri daRrBoxamide,
car boxan de,
3.%- @4§dmHeﬁﬂyban%nbenwybulfaphéﬂyNswMﬁmﬂyhyieth4dzple22—yl

)—%L%QEidine carboxamide,
3,6-bis-(thiazole—z—yl-sulfanyl)—NT(thiazole~2~yl)-2—pyridi
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3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-yl~sul
fanyl)-N-(5-methyl-thiazole-2-y1l)-2-pyridine carboxamide,
3~-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-(isoxazole-3-yl)}-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-([1,3,4]thiadiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul
fanyl)-N-([1,2,4]-thiadiazole~5-yl)~2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole~-3-yl-sul
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3-phenylmethyli-6-(4H-[1,2,4]triazole~3~yl-sulfanyl)-N-(thia
zole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro—phenylmethyl)—6—(4H-[1,2,4]triazole-3~ylmsulfan
v1l)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylaminocethyl-phenylsulfanyl}-6-{4H-[1,2,4]triazo
le-3-ylsulfanyl)-N-{thiazole-2-yl}-2-pyridine carboxamide,
3-(4-dimethylaminomethyl-phenylsulfanyl)-6-(4H-[1,2,4]triaz
ole-3-ylsulfanyl}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-ylsulf
anyl)-N-(thiazole-4-yl)-2-pyridine carboxamide,

3-(4-dimethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,
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3~-(4-diethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]1tria
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3-(4~-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]tri

azole-3-ylsulfanyl}-N-(thiazolo[5,4-b]pyridine-2-yl)-2-pyri
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3-(6-methyl-pyridine-3~ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-([1,2,4]-thiadiazole-5-yl)-2-pyridin
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3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-
3-ylsulfanyl)-N-{(3-methyl-[1,2,4]-thiadiazole-5-y1)}-2-pyrid
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3-(4-diethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,4
ltriazole-3-ylsulfanyl)-N-{(thiazole-2-yl)~-2-pyridine
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3-(2,3~dihydrobenzofuran-5-ylsulfanyl)-6-(4H-[1,2,4]triazol
e—3~ylsulfanyl)—N—(3—methyl—[1,2,4]—thiadiaZole—S-yl)—Z—pyr
idine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]triazole-3-ylsulf
anyl)-N-([1,2,41triazine-3-yl)~-2-pyridine carboxamide,
3-(4-carboxy-phenylsulfanyl)-6-(5-methyl~[1,2,4]triazole-3-
ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole~-5-y1)-2-pyridin
e carboxamide,
3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-
ylsulfanyl)-N-(pyradine-2-yl)-2-pyridine carboxamide,
3~(imidazo-{1,2-a]-pyridine~6-ylsulfanyl)-6-(4H-[1,2,4]1tria
zole-3-ylsulfanyl)-N-(3-methyl-[1l,2,4]-thiadiazole-5-y1)-2-

pyridine carboxamide,
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carboxamide,
- 3-(2-methyl-imidazo-[1,2-a]-pyridine-6-ylsulfanyl)-6-(4H-[1
.2,4]triazole-3-ylsulfanyl)-N-{3-methyl-[1,2,4]-thiadiazole
—5—?1)-2—pyridine carboxamide, '
- 3-(6~methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-(3-hydroxymethyl~[1,2,4]-thiadiazole-5-y1)-2-
pyridine carboxamide,
3-[4-(2-hydroxyethyl)-phenylsulfanyl]-6-(4-methyl-4H-[1,2,4
ltriazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y
1)-2-pyridine carboxamide,

3~(6-methyl-pyridine-3-ylsulfanyl)-6-{5-hydroxy-4H-[1,2,4]1t
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3- (6-nmet hoxy- pyridine-3-ylsul fanyl)-6-(4H[1,2,4]triaz
ol e-3

-yl sul fanyl)-N (3-nethyl-[1, 2,4]thi adi azol e-5-yl)-2-py
ridin e carboxam de,

3-[4-(1Hi m dazol e-1yl)-phenyl sul fanyl]-6-(4H[1, 2, 4]t
riazo

| e-3-yl sul fanyl)-N(3-nethyl -[1, 2,4]-thi adi azol e-5-yl)

rigs Sland HOASE AR T mps e ik 2 4] AieizsdesyyL)
i%ﬁ) 1df1£‘é/'éa%ééal?hid‘e 2] - pyrazol e-3-yl ) - 2- pyri di ne

oxam d

33$xﬁ%mmwmaﬁd&% s it 1) r G (A 14,2, 4l Tttdid& o 1e
ol e-
-3y Lan FEanyy ) ) 10 (3 -mesttfhgt 1-1IH- (3.4l ol bl aBliye 20 12-Byyildi-12e

lpéfiﬁpxamﬁgiﬁgggiﬁ%m 3-ylsul fanyl)-6-(4H[1,2,4]triazo
3T?t%%&)[%¢% tﬁ%qzqﬁi- Jrazol ??%ﬁﬁd%? pyr SUlfanYl

)oa{m-ann,ote 4]triazole-3-ylsulfanyl)-N-(3- meth 1-[1,2,4]1-t

3-(4- nethoxynethyl phenyl sul fanyl)-6-(4H[1, 2 4]tr|azo
hxqupzole 5 -yl)-2-pyridine carboxamide,

gt “’:’%Ew IRy SN AR 16 A P 4 £t
d
Ol@an{’%?%%ré?yl |_§rrtut(h3ylmtel$ih zlol[e:L yﬁ]) t lp?‘)?‘rji °1e 5-yl)-2-p

ymiatibhex ardrtsmyxamide,

3- (4-fluoro-phenyl sul fanyl)-6-(4,5-dinethyl-4H[1, 2, 4]
31qqzhydroxymethyl pyridine-3- ylsulfanyl) -6-(4H-[1,2, 4]tr1a

zoq_ Lﬁ%a Sﬂdl%{\l :,\IeI-B(— y'l"-’%'f"&ﬂ'hﬁ-th 1‘%.'2%1%—%' )yl% 2~

-pyrl di ne ¢

py-ildrel -d@midyRanatdyy| ) - phenylsuIfanyl)-6-(4kb[1,2,4]tr|
azole -3-yl-sulfanyl)-N(thiazole-2-y1)-2-pyridine
3ddrbedhie-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulf

3-(4-fl uoro-phenyl sul fanyl 6-(4H[1,2,4]tri azol e-3-yl
an g&rp'(l meé% %Hﬁ[l ]ypgraégle[S -yl jz -pyridine Y

cd?ﬂ@ihﬂ¥d€% hydr oxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne
3-(4-fluoro-phenylsulfanyl)-6~(4H-[1,2,4]triazole-3~ylsulfa
nyl)}-N-(1H-[1,2]-pyrazole-3-yl)-2-pyradine carboxamide,
3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3
-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-y1)-2-pyridin
e carboxamide,
3-[4-(1H-imidazole-1yl)-phenylsulfanyl]-6-(4H-[1,2,4]1triazo
le-3-ylsulfanyl)-N-(3-methyl-[1l,2,4]-thiadiazole-5-yl1)-2-py
ridine carboxamide, '
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulf
anyl)-N-(1H~[1,2]-pyrazole~3-yl)-2-pyridine carboxamide,

- 3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]ltriazole-3
-ylsulfanyl)-N-{l-methyl-1H-pyrazole-3-yl)}-2-pyridine

carboxamide,
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car boxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| -sul

fanyl)-N-(5-trifluoronethylthiazol e-2-yl)-2-pyridine
car boxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| - sul

fanyl)-N-(4-trifluoronethylthiazol e-2-y1)-2-pyridine
3tgﬁ%E%ggﬁéﬁgyridine—3—y153&fanyl)-6-(4ﬁc 1,2}Eﬁtriazole—3—

= (3= Q: 4- e Xy phenyl sul fanyl ) -6- (4H[1, 2, 4]tri
YRy B R A s A S it
c&sbexmnade,

3-[4- (1, 1-di net hyl - hydr oxymnet hyl ) - phenyl sul fanyl ]-6-(4
3H4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

2,{gtriazoIe-3-y|-squanyI)-N—(thiazoIe-2-yI)-2-pyrid
Yigu Qﬁﬁ}ﬁnyﬂﬁ&ﬁgethylwlH—pyrazole—B—yl)-2-pyridine

c%%éé%éhf&é}uoro-phenylsuIfanyl)-6-(4k¥[1,2,4]triazole-

3-Ul 4 aAn oty (phreiBUN 18 drvily 2 - (M -3420] 2243 tH Daze1RE P g1
e carboxam de, 303

£ em}(}?a), BU-di 4 | Sraticedimariytisiid Aoy 2)-v8- )(-DHykid,idlet dea@z@mide ,
3-

3 O N BT EWHE AR T 2] oy Sbiaed by ly 144 1o 2. iditr Laz

_fanh ' . .
O )5 4 R S sy Py PY e
dire( ddrboxamide,

[1,2,4]triazole-3-ylsulfanyl)-N(1-nmethyl-IH][1,2]-pyr
3-dZoi (1 -aedhpyethyl)i-gheavdaddaamyilde 6 - (4H-[1,2,4]triazole
- :?l_gflgl_sqﬁtp aléxljlqy-li\]l-czlt Fi‘__a%_osiuel “fza_n I))—_26—_p L;r:lg.'-dg.}l’ez ’cAéL]rtbrolx%%n%ld% .

3 ﬁgr-geg)ﬁ?ggoagh@nh% uwdlehya32lee QR di B8 43 Wi 3RS P10 1 £
an&-1()44\1=_~t(hehy}mb:ymemhgaylwmafz@w—)2~—§f1()4lzt—b;rradéhbf i azol

e-3-y .

CHrbePeEdde).- N- (I - met hyl -1 H[ 1, 2] - pyrazol e-3-yl )-2-pyrid

3-%qgmethoxy-phenylsulfanyl)—6—(4H—[1,2,4]triazole—3—yl—sul
fanyl)-N-(5-trifluoromethylthiazole-2-yl)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)~-6-(4H-[1,2,4]triazole~3-yl-sul
fanyl)-N-(4-trifluoromethylthiazole-2-yl}-2-pyridine
carboxamide,
3-(3-fluoro-4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole
-3-yl-sulfanyl)-N-(thiazole-2~yl)-2-pyridine carboxamide,
3-14-(1,1-dimethyl-hydroxymethyl)-phenylsulfanyl]-6-(4H-[1,
2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine
carboxamide,
3~(3,4—difluoro—phenylsulfanyl)—6~(4H-[l,2,4]triazole—3—yls
ulfanyl)-N—(l—methyl—lH—[1,2]-pyrazole—3—yl)-2-pyridine

carboxamide,
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S

car boxam de,
3- (6-0x0-1, 6-di hydro-pyridi ne-3-yl sul fanyl)-6-(4H[1, 2
4] tr
i azol e-3-ylsulfanyl)-N-(1-nmethyl -1 H[1, 2]-pyrazol e-3-y
' )-2- pyridine carboxam de,
3-(6-net hoxy-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz
ol e-3
- ul f. 1) -N-¢1H-[ 1 - zol e-3-yl)-2-pyridine
3 éé$§%£%hi§8%o pg%nylsu%ka%¥&? % ?4% ¥h,2,4q¥rlazoie 3-vls

ul&?@??h¥@LQ&¥ﬁbﬂﬁb9X1HpWQU!QS@&EagﬁhEL§:§ijU§L5¥Eiﬁﬂhbl

cambioxaotide3- y| sul f anyl ) - N- (1- met hyl -1 H-[ 1, 2] - pyr azol e- 3
-yl)- . 2-pyridine carboxam de. 16. A conpound which is
3-41-meibyt oy O¥ReRy Bs Gih¥AYPy 18- Lnfole -5 -ylenlgapys) 36y (4H

- BB R G, BRSS! 27 prvaser

Ceuti ¢ y “accep
e—@oyﬂquﬂdpvﬂﬁaﬁnbscarboxamide _

3- (4-fl uor o- phenyl sul fanyl)-6- (4H[1, 2, 4] tri azol e- 3-yl
3-{ 6smethy-pyiftihea3dokalfany))26pyaHdihe2caiboianbde-3-v1
r. a 304 pharmaceutically acceptable salt thereof. 18.

suif@ggﬁ dNd (kA ém4idériazoleopyridine-2-yl)-2-pyridine

caﬁpgﬁaﬁghggxy-phenylsulfanyl)-6-(4%#[1,2,4]triazole-3-y
3-gultanpkymbith¢1rphBayYERl Fyhyihi8zohe=21yb) 12tPYRLd1BE3 -y
carboxam de or a pharmaceutically acceptable salt
1supépayl) -N191-petbimpolHd [MiRdhpisazole-3-y1) -2-pyridine
cofbRBATH LY PIErL ST A ) (o 1,2, 1o
3-Sﬁé?gg?ﬂiﬁedﬂhyéroDBQEHBEﬁHL599HEM1§EE§EBQEL?4ﬁ§kE,2,41tr
iazole-3-ylsulfanyl)-N-(l-methyl-1H-[1,2]-pyrazole-3-y1l)-2-
pyridine carboxamide,
3-{6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-~3
-ylsulfanyl)-N-(1H-[1,2]-pyrazole~3-yl)-2-pyridine
carboxamide,
3-(4~hydroxyethyloxy-phenylsulfanyl)-6-(4-methyl-4H~[1,2,4]
triazole-3-ylsulfanyl)-N-(1l-methyl-1H-[1,2]-pyrazole-3-yl)-

2-pyridine carboxamide.

16. A compound which is
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-y1l)~-N-
(thiazole-2-yl)-2-pyridine carboxamide or a pharmaceutically

acceptable salt thereof.
17. A compound which is

3-(4-fluoro-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-yl-

sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide or a
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20. . A conpound which is

3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ol e-3 yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
carboxam de or a pharmaceutically acceptable salt

t hereof. 21. A conpound which is

3- (hydr oxyet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,4]triazo
| e-3- yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

1.d harnmceuti.cally acceptable salt
PIFRERRER S5 £y SR il e ¥

3- (4-di net hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,
41 tri

1&zol e- 3-yl - sul fanyl ) - N-qdnipicamal e- 2- yl ) - 2-whirdhdi ne is
carboxam de or a pharmaceutically acceptable salt

31 Hmeihoxyphen iagﬁqﬁg[1,2,4]triazole—3—yl~

- - hydroxyet - sul fanyl) -6- (AH.[\1,2,4] t.rj.azol
s gLt T AR B0 08 S e
cBRMAHL 1072 Hhal i RIAIRAAY IL-dpt AR RIAR &ntdldor.
thereof. 24. A conpound which is
3- (6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ole-3 yl-sulanyl)-N(4-neth |-thiazole-2- |1)-2 - yy
1%yridine cdtboxan de &P} maceuti caMiiecept abl e 1S

5. i ¢h i .
3 Z@( Ei'fé(]!.}‘erge"t%@{ﬁtﬁﬁzln &’éﬁnﬁo@%ﬁ%‘%&@ S0 Pk s A dmierede-3-
y¥dulifanyl) - (thiazole-2-yl)-2-pyridine carboxamide or a
azole-3-y|sulfanyl)-N—(fi,2,4 t hi adi azol -5-yl)-2-pyrid
Phammaceprtimadiivi@asent asiar saddutthealdof .accept abl e sal t
thereof. 26. A conmpound which is

20, A compound which is
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
- yl-sulfanyl)-N-(thiazole-2-yl)~-2-pyridine carboxamide or a

pharmaceutically acceptable salt thereof.

21. A compound which is
3-(hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-
yl-sulfanyl)~-N-(thiazole-2-yl)-2-pyridine carboxamide or a

pharmaceutically acceptable salt thereof.

22. A compound which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]1tri
azole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.
23. A compound which is

3-(4-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yl-sulfanyl)-N-{(thiazole-2-yl)-2-pyridine carboxamide or a
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3-(6-nethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo
| e- 3-

yl sul fanyl)-N-([1, 2, 4] thi adi azol -5-yl)-2-pyridi ne
carboxam de or a pharmaceutically acceptable salt
thereof. 27. A conmpound which is

3- (4-di net hyl am noet hyl oxy- phenyl sul fanyl ) - 6- (5- et hyl
-4H

pr{a)lr & 441}1{3;03 r‘%é’j:&l}r{ anyl té:‘[?é’ ﬁah?: ?g: Ia>z/ol 5-y

acceptable salt thereof. 28. A conpound which is
3-(4- dlnethylan1noethyloxy phenyl sul fanyl)-6-(4H[1, 2,
24] - compound which is
triazol e-3- ylsulfan [)-N-(3-methyl-[1, 2,4]thiadi azol -2
3~ (;ﬁ')metzl%rrmmli@el%r3ba’>lam0d§a@yld ~$hdiad duli dditij.azole-3

B

ce[rlao%aaﬂﬂﬁdé szrO'a? Dhrathidhandaqiih (a%é:@ik*&%'lei Sed e lhiiade .

iazol -5-yl)-2-pyridine carboXxam
pharmaceutically acceptable salt thereof. 30. A

compound whi ch is _
253. (6 net hYl PYri di ne- 3CPMPERIEN Y1) - 6- (4Hwhich is

3I su ’?’éoéhi%l%ﬂl(‘?eth?r}yﬁfy[ phenylsplEanyl) s6-4 4y 1,2, 41tTd

aziold -G -RAa seardexani-ge (Qn , 2 nh%&&%ﬁsﬁkbqabl&1@CQGB&%Hh§ne
salt thereof. 31. A conmpound which is

cagbogagtildex pipyw ipliarreageypitdaafldyy Acceptablel s314] thearof .
| e- 3-
yl sul fanyl)-N-(3-nethyl-[1, 2, 4] - thi adi azol - 5-yl') - 2- pyr

2¢l.di ne A compound which is
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
Ylsulfanyl)-N-([1,2,4]thiadiazol-5-y1l)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.

27. A compound which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-{5-methyl-4H-

[1,2,4]triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazol-5-yl1)-2-
pyridine carboxamide or a pharmaceutically acceptable salt

thereof.

28. A compound which is
3~(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-{1,2,4]-

triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-2~yl)-
2-pyridine carboxamide or a pharmaceutically acceptable salt

thereof.

29, A compound which is
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carboxam de or a pharmaceutically acceptable salt
thereof. 32. A conpound which is
3- (6-et hoxy-pyridine-3-ylsul fanyul )-6-(4H[1,2,4]triaz
ol e-3 yl sul fanyl)-N(pyrazin-2-yi)-2-pyridine
carboxam de or a pharmaceutically acceptable salt
thereof. 33. A conpound which is
3- (6-net hoxy- pyridi ne-3-ylsul fanyl)-6-(4H[1,2,4]triaz
B -DAs o Ry PR ARdn 13 57 - B e
[ 16,34 ROMAN L 14 - A YARKNFRESML) Jﬁﬂdjln@ﬁﬁﬁﬂﬁﬁﬁlg %3khiadiazol
thereof. 34. A conpound mhlc
-5%Kkﬂ+ﬁﬁﬂan&mmﬁyl{ﬁh@@Wamﬂdhanybt 6- @H phamédenitdral ly
-3-
a%ﬂ%ﬂﬂﬁh%ﬁﬂ%¢#@@i“ﬂ%¥ﬁ&l-1FprrazoI 3-yl)-2-pyridine
- carboxam de or a pharnaceutically acceptable salt
thereof. 307 35. A pharnmaceutical conposition

zgeonprising tihe fol |l ow g, nd 0 (3) usednfieh ig
treatnent, prevention and/or retardation of onset of

-t(;ﬁpmeluhydjﬁnm@smeelsl iytlssi 1 fab)y 19 —cserm:muria Repr¢sdatzede-3-
(2)._ one or _nore conpound(s). selected fromthe

YJ@P&J&BYédné*{ s(ﬁ“l‘f@t@ﬁflrt{érfzol‘lllc\ﬁhﬁ@d@-&)z% S5cH-) -Ra)
H£9¥! Acllvat [
py%éﬁg agoni's 235 f%éu iﬁﬁaf@§gé3§%§%g?§tP%EEF%§£%% salt
thar@a#cosi dase inhibitor and (g) insulin
secretarorues; and

31. A compound which is
3-(6-ethoxy-pyridine-~3-ylsulfanyl)-6-(4H-[1,2,4]triazole~3-
ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazol-5-y1l)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.

32, A compound which is
3-(6-ethoxy-pyridine-3-ylsulfanyul)})-6-(4H-[1,2,4]triazole-3
- ¥lsulfanyl)-N-(pyrazin-2-yl)-2-pyridine carboxamide or a

pharmaceutically acceptable salt thereof.

33. A compound which is
3-(6~methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3
- ylsulfanyl)-N-(l-methyl-1H-pyrazol-3-yl)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.

34. A compound which is
3-(4-methoxymethyl-phenylsulfanyl)}-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-{(l-methyl-1H-pyrazol-3-yl)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.
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(3) a pharmaceutically acceptable carrier. 36. A

gl ucoki nase activating agent which conprises as an

ef fective conponent, the conpound according to any one
of Clains 1 to 34. 37. A therapeutic agent and/or
preventive agent for diabetes nellitus which
conprises as an effective conponent, the conpound
according to any one of Clainms 1 to 34 38. A

t herapeutic agent and/or preventive agent for obesity
whi ch conprises as an effective conponent, the

3 5.0 APPHAHma SEEOL 84 NG drfp AW IUIE cBpEh8iHE dhé Fothowdy (1)
ABSTRACT  The present invention relates to a conpound

tonHich vsesl £ogl doekitmesd-, agiriewanitrigne ahd¢brame tiagdation of
useful as a therapeutic agent for diabetes nellitus,

ONFE I P dRss ditt fdaBptast HEUS) (1) [err]
[mheqqgnaxtg&g%uﬁﬁpggggﬁégpﬁﬁé!B%Fgﬁﬁfatonl sul fur

at om’ "Oxygen atom  or represents a 6-

to 1Qaerdify ek afyte JCRMROURd (59 dRIEIRIE e F6h eERaS YWroup

group or the like; D represents an oxygen atom or
congifshingt o) tReefoll lawdng dar)] tar dgdhe sane or

di fferent, ach representing a hydrogen atom | ower

al kyl grouﬁagrth%r gireckinaden@fbivater. (11) [err]

(b) bis-guanide,

(c) a PPAR agonist,

(d) insulin,

(e) somatostatin,

{f) an a-glucosidase inhibitor and
{g) insulin secretarorues; and

(3) a pharmaceutically acceptable carrier.

36. A glucokinase activating agent which comprises as an
effective component, the compound according to any one of Claims

1l to 34,

37. A therapeutic agent and/or preventive agent for diabetes
mellitus which comprises as an effective component, the

compound according to any one of Claims 1 to 34
38. A therapeutic agent and/or preventive agent for obesity

which comprises as an effective component, the compound

according to any one of Claims 1 to 34.
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represents an optionally substituted 5- to 7-nenbered
heteroaryl group or the like; a forrmula (111) (ren)
[err] represents a nonocyclic or bicyclic heteroaryl
group] or a pharmaceutically acceptable salt thereof.

ABSTRACT

The present invention relates to a compound which has a
glucokinase-activating effect and is useful as a therapeutic

~agent for diabetes mellitus, being represented by a formula (I):

[wherein X' represents a nitrogen atom, sulfur atom, oxygen atom
or the like:; R! represents a 6~ to 10-membered aryl group, 5-
to 7-membered heterocaryl group or the like; D represents an
oxygen atom or sulfur atom; R? and R® are the same or different,
each representing a hydrogen atom, lower alkyl group or the

like; a formula (II)

(n

represents an optionally substituted 5- to 7-membered

heteroaryl group or the like; a formula (III)

" g
rin
N g

(1

represents a monocyclic or bicyclic heteroaryl group] or a

pharmaceutically acceptable salt thereof.
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