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Glucokinase (GK) (ATP: D-hexose 6-phosphotransferase, EC
2.7.1.1) is one of 4 types of hexckinase (hexokinase IV) in
mammals. Hexonase 1s 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 dimportant 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, IT, and IIT) 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 physiological
bhblood sugar level. Therefore, the intracellular glucose

metabolism is accelerated through glucokinase in response to



1 the change of bl ood sugar |evel fromnormal (5 MV
to postprandial elevation (10-15 mM). 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,
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sugar
critical requ:.rement 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.S5.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 glucokinase gene and decrease of the

gl ucoki nase activity increases the blood sugar |evel
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t he pancreatic beta cell type is
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 years, 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 neurcon, have an important role in control
of body weight. Feeding of rats is decreased when glucose is
administered into the brain, while inhibition of the glucose

metabolismby intracerebral administration of a glucose analog,

glucosamine, causes hyperphagia. From electrophysiological



| ocalized in the brain of rats, particularly in the
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preventive agents for diabetes mellitus or for chronic diabetic
complications such as retinopathy, nephropathy, 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 Dbeen
described(see, for example, Japanese Laid-Open Patent

Application No.5-213382).
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In the compound (IV) described in Japanese Laid-Open



| i nkage attached to the pyridine skel eton which are

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

foll owi ng compound represented by the structura

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

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

ON ONNtBu NH d (IV) In the conmpound (IV)

descri bed in Japanese Lai d-Open 4 Patent Application

No. 5- 213382, however, the |location of the C=N and the
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to herbicide.
As for the structurally analogous compounds having the
utility for diabetes mellitus, the following compounds

represented by the formulae (V):
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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



and (M): NOMe HN-~-NOQP (M) i-Pr have been

descri bed (see, for exanple, Published Japanese

Transl ati on of PCT International 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
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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
i %
/N] N
“ H
(V1)

has been described (see, for example, W001/81345). However,
the location of the amide linkage relative to the nitrogen atom
of 1H-pyrazolo[3,4-blpyridine-4-yl1 which is attached to the

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



at the position separated by one carbon fromthe
nitrogen atom constituting the pyridine ring.

Mor eover, the'location of the amde |inkage relative

to the C=N noiety of the pyridine ring corresponding

to the ring Bin the conmpounds (1) of the present
invention are different fromthat of the conpound (VI)
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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 glucckinase 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 anew diabetic agent which has a better new drugeffect
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



Therefore, the conpounds (lI) of the present invention
are different fromthe conpound described in

W01/ 81345 in the aspect of the substituent attached
to the pyridine skeleton, though both conpounds have
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agents. The present inventors, accordingly, worked
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atomsém vhiok, whas the Caldo@ fuSkenBf Bk A aleUARIM 19 firobd}on group is 2 or more,
Invention In a first aspect, there is provided a

ORI bR GEPoB Rtop dhefein invptior@ally replakd by a nitrogen atom, oxygen atom or sulfur
atom;
R! represents a 6- to 10-membered aryl group, 5- to 10-membered heteroaryl group,
cycloalkyl group of 3 to 7 carbon atoms, or C1-C6alkyl gfoup;
said R' being optionally substituted with 1 or 2 groups selected from the group
consisting of amino group, C1-C6alkyl group, C1-Céalkoxy group, carbamoyl group,
C1-Céalkylcarbamoyl group, di- (Cl-Cﬁalkyl)_carbamoyl group, carbamoylamino group,
carbamoyloxy group, carboxyl group, cyano group, sulfamoyl group, trifluoromethyl group,
halogen atom group, hydroxy group, formyl group, C2-Céalkanoyl group, ‘
N-(C2-Cé6alkanoyl)amino group, C1-Céalkylthio group, N~(C1-Cé6alkyl)sulfamoyl group,
N,N-di-(C1-Cé6alkyl)suifamoyl group, C1 ~Céalkylsulfinyl group, C1-Céalkylsulfonyl group,
N-(C1-Céalkyl)sulfonylamino group, C1-Céalkoxycarbonyl group, N-(C1 -CGalkyl)émino group
and N,N-di-(C1-Céalkyl)amino group;
| said C1-C6 alkyl group being optionally substituted with a hydroxy group, C1-Céalkoxy
group, halogen atom, carbamoyl group, mono-or di- Cl-CﬁalkylcarbamoSrl group, carboxyl group,
C1-Céalkoxycarbonyl group, C2-Céalkanoyl group, amino group, or mono- or di-
(C1-Céalkyl)amino group, and
 said C1-Céalkoxy group being optionally substituted with a hydroxyl group, halogen



O HNing B Rs/ ' X R R (1) or a

phar maceutically acceptable salt thereof, wherein X1
represents N, S or 0, or a divalent saturated

hydr ocarbon group of 1 to 6 carbon atons in which,
when the carbon nunber of the dival ent saturated
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(1
represents a thiazolyl group, imidazolyl group, isothiazolyl group, thiadiazolyl gfoup, triazolyl
group, oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl group, pyridazinyl group,
pyrazolyl group, pydnﬁdin_lyl group, pyridothiazolyl group, or benzothiazolyl group;

' said ring B optionally bearing 1 or 2 substituents selected from the group consisting of
C1-Céalky! group, C1-Céalkoxy group, halogen atom, triffuoromethyl group, hydroxyC1-Céalkyl
group, C1-CéalkoxyC1 —Cﬁaiky! group, aminoC1-C6alkyl group, C1-C6alkylaminoC1-Céalkyl
group, C2-Céalkanoyl group, carboxyl group, C1-C6alkoxycarbonyl group and cyano group. |
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atom carbanoyl group, nono- or di- (C I
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Cl1- C6al koxycar bonyl group, C2-C6al kanoyl group, am no
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represents 0 or S; R2 and R3 are the sane or
different, each representing a hydrogen atom
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t hi az 6})yine grvers compivddEicldcted lﬁomphe 16 dunsiERIIf tig fOlldving (a) to

()hladlazolyl group, triazolyl group, oxazolyl group,
Soxazol yl group pyrazinyl group pyridyl group,

pyri dazi nyI group, pyrimdinyl
group, pyri %H‘ggzoﬁo%%%%régtﬂ)é,oror benzot hi azol yl group;

said ring abQBigngﬁﬂd[ely bearing 1 or 2 substituents
sel ect ed fromthe group consisting of Cl-C6al kyl
group, 54t RHBaggnisup, hal ogen at om

trifl uoro @1% lgroup, hydr oxyd - C6al kyl  group,
d - Coal koxy Ay kyl group, am nod - C6al kyl group,

d - Coal kyl a(tg)ggglg sl kyl  group, C2-C6al kanoyl group,
car boxyl group, Cls Cbal koxycar bonyl group and cyan

group. 8a Hiyat d-gudsidaeividsRfft ., there is provided a
phar maceuti cal conposition conprising the
(g) insulin secretagogues; and

(3) a pharmaceutically acceptable carrier.

In a third aspect, there is provided a glucokinase activating agent which comprises

as an effective compound, the compound as defined above,

In a fourth aspect, there is provided a therapeutic agent and/or preventive agent

- for diabetes mellitus which comprises as an effective component, the compound as
defined above,

In a fifth aspect, there is provided a therapeutic agent and/or preventive agent for

obesity which comprises as an effective component, the compound as defined above.
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following (1) to (3) used for treatnent, prevention
and/ or retardation of onset of type Il diabetes
mellitus. (1) the conpound represented by (1) as
defined in the first aspect; (2) one or nore
conmpound(s) selected fromthe group consisting of the
followng (a) to (g): (a) other glucosinase
activator, (b) bis-guanide, (c) a PPAR agonist, (d)
insulin, (e) somatostatin, (f) an_a-glucosidase

inhi bitor and P&yclasurencss theelaysglden and (3) a

h ticall, t abl Ler. third,
Bepecthetife He SERTRMERS G okbiFnatlodebTharings-
agent (whi &b RIdiE o ahFdiheld | (e conpound, the
conpound as defined above. In a fourth aspect, there

i s_provided a therapeutic agent and/or preventive
agent _for diabetes nmellitus which conprises as an

BPAgcTL nmpound as defined above.
a fifth agpecH the&@m provi ded a therapeutic
agent o3 ragventiv nt for obesity which
conpri ses tfective conponent, the conpound as

defined ab 8b Disclosure of the Invention That is,

the invention provides the followngs. (1) A conpound

of the fornyla (1): O SD~tNing B X N :

[wherein X! represents N, S or O, or a divalent saturated
hydrocarbon group of 1 to 6 carbon ‘ai-:oms (when the carbon number
of the divalent saturated hydrocarbon group is 2 or more, one
of the carbon atoms therein may be replaced bjr a nitrogen atom,
oxygen atom or sulfur atom): R? represents a 6- to 10-membered
aryl group, 5- to l0-membered heteroaryl group, cyclqalkyl
group of 3 to 7 carbon atoms, or lower alkyl group (wherein R!
may be substituted on R! by 1 or 2 groups selected from the group
consisting of amino, lower alkyl group (the hydrogen atom of
the lower alkyl group may be substituted by a group compriséd
of hydroxyl group, lower alkoxy group, halogen atom, carbamoyl
grdup, mono-or di- lower alkyl carbamoyl group, carboxyl group
alkoxy 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 groﬁp, mono- or di-~ loweralkyl carbamoyl group,
carboxyl group, alkoxy carbonyl group, alkanoyl group, amino

group, mono- or di- lower alkylamino group), carbamoyl group,
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R2 Rl (~) [wherein X' represents N, Sor 0, or a

di val ent saturated hydrocarbon group of 1 to 6 carbon
atonms (when the carbon nunber of the divalent
saturated hydrocarbon group is 2 or nore, one of the
carbon atons therein may be replaced by a nitrogen
atom oxygen atomor sulfur atom) ; R represents a
6- to 10-nmenbered aryl group, 5- to 10-nmenbered

het er gar yl u cycl oal kyJ. rou f tq.7 carbon
1ol B8 et BB Y oRBo, il ey el gV o,
ca¥plfbilt Hhefo 0RrBlpbY da¥ank &‘fﬁpsgl?@{:l??t G o2t Neroup,
group™ consisting of am no, 1ower al kyl group (fhe
cylapdr ggeup atsarhfamovtlihgroaper takikyhogpmephyiygbeup, halogen

substituted by a gro%g}co rised of hydroxyl group,
atpgwe MYATRSNY GFOWP,- areup - c &2b&foyalkagayidp, group,

nQ-.o0 L- lower al kyl car | _gro . car box
NG00 e rasy S AT BT o i gv-ca-ce
al@yeYR1 LRGP Yrod - AKW-ARI-Q -@E0UR) xvh QUREaRb¥ X Ygroup,
group (the hydrogen atom of the nethy?ene or methy
ClgEéuplicormtliftimyilngrohp, | QveC6 s lgpdysuldficoyy gayube N-C1-C6

substituted by hydroxyl roup, hal ogen atom
alkylBUbbONY LA BIRY IRONE- %? - @f -2k kamercaTRANYagEaHBy IN-C1-C6
alﬂ%ggﬁin Cg;;ﬁ’é%iéy,' o QR kg carbonyl; gr °§Pou , 6- to
a anoy? oup, amno group, nono= or 8I- OWEP

1-RbKYE 288 RE-yar ?ﬂﬁl)lp £ Banpy |1 ihidber hb@¥Rbaryl group) ;
al kyl car banoy group, di - | ower al kyl car banmoyl group,

D repiesmytad oo §r ckipandaRbamsy [they sgmeupr dhfboxgnt, each

reFBabne 159 GhONT=ROB Shymr o1ty B5PHpI 7 BEp, ALkoxy

ar&as Gr ,  N-C2-C6 al kanoyl am no group,
ngI E)CGraI %yi % %Ilﬁ 069%%;8

p, N Cl-C6
the formula (II):

(I
represents a 5- to 7-membered hetercaryl group or 6- to
l0-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):

(1)

represents a monocyclic or bicyclic hetercaryl 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



al kyl sul famoyl group, N, N-di-C-C6 al kyl sul fanoyl
group, Cl1-C6 al kyl sulfinyl group, Cl1-C6 al kyl sul fonyl
group, N-Cl1-C6 alkyl sul fonylam no group, Cl-C6

al koxycar bonyl group, N Cl-C6 al kyl am no group,

N, N-di - C1-C6 al kyl am no group, 6- to U 1-nenbered aryl
group and 5- to 10-nenbered heteroaryl group); D
represents 0O or S R and R3 are the sarre or

d t h d
ince Fig e”obﬁﬁgf%rﬁ% PR EF ORI PR i B VR oy Ui in
B lf BE UL @444 t)uenﬂé leéétéd f‘&:%@ﬁ@@&%u@ éimé:l%tlng of lower
- menber ed het eroaryl group or 6- 10- menbered aryl

algymgrcmi Chowey ahxogyogrbdtp, r‘ria’]g)gbmatamg roipl uoromethyl
sel ected fromthe group consisting of |ower alkyl

grg\rl@uphyqimvesrall@rlk@@gp@ olighe Hytrngan gﬁtdl!ifp of the hydroxy

, dr oxyal k rou e dr oge m_o d 0

orf¥, 7 iR NeoRbavBLS R otk SO o3 PR he, Sp gt 0a by
fé%%_l It H&@dgf’é/uﬁ‘ | %Wﬁho@ﬁc\ﬂl g-e4B) (& AAROgRoALOM the
t he forrrul a (11 )) répresents a nonocyclic or

grbup yalyi ite babetdany bdgnoaplowem\/allktrl divealar hdkanbpingroup,
attached to the ami de nitrogen atom contained in the

Ca%‘B‘Pfi‘Eﬂl 29%QYp £ @M@omqmlh GTayR Rt é’YrﬁflOr SR lom

the ri ereint et eroary, may have

Orl?i ? %rri"?%euq%é; afcelPosEfb uenolgE sﬂe ed fromthe

gr oug poriﬁeSEbmgoeﬁal auBbradhlykodr eyp, wh@it\éinab koxys.
group, hal ogen atom triluoronethyl group,

hydr Xy althy| conpopnd tdrecdmydiing dre dtldnpof (2 he Wyelreiy 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, 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, 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, -CHz-,
-N-CH,-, -S8-CH;-, -0-CH,;-, ~CH;-N-, -CH,-0- and -CH,-S5-.

(6) The compound according to any one of (1) to (5),
wherein the ring B is a 5- or 6-membered heterocaryl group which

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

i0



group in the hydroxyal kyl group may further be
substituted by a |ower alkyl group) , am noal kyl
group (the amno group in the group may be
substituted by a | ower al kyl group), al kanoyl group,
car boxyl group, al koxycarbonyl group and cyano group)]
or a pharmaceutically acceptable salt thereof. (2) The
conmpound according to (1), wherein Dis S (3) The

ascggpe% an:c%orglrnag 9to 1(:190 %§2 em%r %Iroa% dc orépn ich

are nydrogen atons. e conmpoun

ist BoAR¥d BE cBhakAkatQoh3df tﬂ@“ﬁdﬁdértﬂﬁtékﬁgréll§roup with
phenyl group, isothiazoleyl group, imdazolyl group,

pherg2opybugronppythiwnli gzaky! group, thienyl group,
triazol eyl group, tetrazolyl group, pyridyl group
pyri b i e GaRPUNdAACHBRY thiadzol VYR Yr o), to (6),

wnE3EXRAE YL o BLOUD O kRSl b0 pgpow' BN T ——

con e ring from

heﬁé@69r99n§t§&pngo@fc}éWEﬁlﬁ§fy rows WP, 3 [eyer ks,
group, hydroxy group, hydroxyal kyl group (the
hydr 63 En Titeo mopfpounel lycatrooxdi ngr dugp anry tdmee it r (Oixly afky( 6 ) .
up nmay further be substituted by a | ower LH¥
Wh@F%ﬁB)R aritl@ ﬁralteg]é}fnsﬂr@ﬁre(%?rw‘ﬂegwﬁ;ean% &0t drsfppered

the above itenms (1) to (4), wherein X1
he£8r8&¥¥ %rgé?ected fromthe group consisting of

ni t r OYEN e Bonpdhind acdNAiNG 4N aly0ine G- (1) to (6),

-N-CH2-, -S-CH2-, -OCH2-, -CH2-N-, -CH2-O and
Whemngi i) ﬁefmﬁwomwb@m dﬂm’@, lg@‘oal@y one of (1)

hot o Bk y 55, GamoRHPen=CBaRe 4P RS ta: 2RESRE e (1 rishetf)
whétef Okt GENLanstid Yo RRnias-dd B telBaryl group.

(11) The compound according to (%) 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,
pyridothiazeleyl group, or benzothiazoleyl group.

| (13) The compound according to any one of (1) to (10),
wherein the substituent of the ring B is a hydrcgen atom, lower
alkyl group, halogen atom, hydroxyalkyl group, aminoalkyl 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



as a heteroatom or a 9- or 10-nenbered heteroaryl

group which is forned by condensation of the forner

het eroaryl group with phenyl group or pyridyl group.

(7) The conpound according to any one of (1) to (6),

wherein RL is a 6- to 10-nmenbered aryl group, 5- to

10- menbered heteroaryl group, or cycloal kyl group of

3 to 7 carbons. (8) The compound according to any one

1 [

IRl pL o B R Do RLRoRY PG, SRBOerBy Thkoee
alkgipayhdmagtogdong, t diankyoeerdbmo¥l tg@o),, cyiies ejroup,

RlL is a 6- to 10-nmenbered aryl group. (10) The
trd§hpotane tletbr 6rayPt ohaapgene agem; 1 Cx-§ 6 @lkangitl egypup.

O nmenber ed r.Qu (11) The

N-E268 Aansd A Boopsy %f-f?%@%ﬁ%#&fﬂﬁwtlhar%f c1-cs
a1yishihyCatos 108 dbfilodukss Sduigps ogen atom | over

al kyl- group, 1ower al koxy group, ydroxyl group, or

hydr oxy) | @ver cahpplingr adporfihe ty dmgemeabodn( 0 td51e( 14},

hydr oxy group of the hydroxy |ower alkyl grou
WhPH?f-ﬁe{h%ec%‘EEB‘W@ UERIE®Senit ¢ b VisF ﬁwﬁmgw&m) F I )(12)

The conpound according to any one of (9) to (11),

wherein the ring Bis a thiazoleyl group, imdazolyl

group, isothiazol eyl group, thiadiazolyl group,

\azol eyl grgup, oxazolyl group, isoxazolyl group,
N
pyf azol

pyr| group, pyri dazi nyl group,
pyr| i @ group, pyridothiazol eyl
hhlasz group (123) The conpound

groupg
accofdi ng %o gﬂxfone of (1) to (10), wherein the
substitueRf of 'the ring B is a hydrogen atom | ower

al kyl group, hal ogen atom hydroxyal kyl group,
aninoalkykngroup,
(wherein the respective symbols have the same meanings as
defined above)
is;
3-(4-methoxy-phenylsulfanyl)-6-~(4H-[1,2,4]triazole-3-y1)-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-fluoro-phenylsulfanyl)-6-(1l-methyl-imidazol-2-yl~sulfa

nyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(1l-methyl-1H-tetrazole-5-yl-s

ulfanyl)-N-(4-methyl-thiazole-2-yl)~2-pyridine carboxamide,
_ 3~(cyclohexylsulfanyl)—6r(4H—[1,2,4]triazole~35yl—sulfanyl)

-N-(4-methyl-thiazole-2-yl)-2-pyridine carboxamide,

12



‘o

or al kanoyl group. (14) The conpound according to any
one of (9) to (12), wherein the substituent in R is
hydrogen atom hydroxyal kyl 11 group, |ower alkyl
group, |ower al koxy group, carbanoyl group,
al kyl car banoyl group, dial kyl carbanoyl group, cyano
group, trifluoronethyl group, hal ogen atom C2-C6
al kanoyl group, N-C2-C6 al kanoyl am no group, Cl-C6
4" 0 y n | e
B o Phpn Rt P e a0 St S5 8 B EkPo1 80yt - s

angne -af ((tﬂ;)_atzelélé)yl) whepernaihe earpewadidepresented
by the formula (I): O ring ADNHOGCGiIing B R3 X1 N

3-AtRiagp)e-Rwndreuhfanyl) e6pbdéti Ve, Bydbbt sahove-3 el ) -N- (4
S ni n a fined above) is: .
'mgigglgggﬁaﬁgiﬁhiﬁygiugfBﬁ?F?i%@zﬂ@FPﬁ?%@ﬂ??riazole-3-y
l I k5 idigergashb ' _3-vl-
o~ b BRSSO B3y
an?QbeN thiazole-2- yl pyridine carboxamide,

3-yl -sul fanyl - N- (4- net hyl -t hi azol e-2-yl ) -2-pyridi ne
3-phehptamldanyl-6-(4H-[1,2,4]triazole~3-yl-sulfanyl)-N-(th

. 3-(4- Iu o- phenyl sul f an H[1,2, 4]tr|azole 3-vyl
1207 2Ry 7 REC A TEE RO ambEe 2.y 1) - 2- pyr i i me
3-¢3LPP¥BPbYBnenyloxy) -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]tr

iazole-3-yl-sulfanyl)~N-(thiazole-2-yl}-2-pyridine
carboxamide,
3-(3-fluoro-phenylsulfanyl}-6-(4H-[1,2,4]ltriazole-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
l-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-cyanophenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfan

yl)-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~yl)—2~pyridine

carboxamide,

3-(4-acetyl-
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3-(4-fluoro-phenyl sul fanyl)-6-(1-nethyl -i m dazol - 2-yl -
sulfa nyl)-N(4-nethyl-thiazole-2-yl)-2-pyridine

car boxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(1-methyl-IHtetrazole-5
-yl-s ulfanyl)-N-(4-nmethyl-thiazol e-2-yl)-2-pyridine
carboxam de, 3-(cyclohexylsulfanyl)-6.-(4H[1, 2, 4]
triazol e-3-yl -sul fanyl)

ph}a%l’yﬁéhﬂ&ﬂ%h.) LOL 2Rl P12 Yh) e 21 RYE1 Bl ey £RL PPN Pfan- (thi

azdled2tuor 0- phedai syl Eapybyamiddt[ 1, 2, 4] triazol e- 3-yl
-sulf anyl)-N-(thiazole-2-yl)-2-pyridine carboxam de,

3-3thipphedpe2 vyt srsmam} 6 6¢4AHL [, 2] Bitataket -BLy$ylfa
-N- (4  -pethyl - oIe 2- r|d|ne ar boxam de,

nYé)(Q:{FBa?59 fie yY T?aﬂ¥¥¥d%n 99§?%%$?1azole 3-yl

ST AL Er kg8 (el boreft s ne o

v1NsGtBany By ol et ehihdoLe py+yH) NB- S@F DOXPEN dlerboxamide,
3-(4-fluoro-phenyl oxy)-6-(4H[1,2,4]triazol e-3-yl- sul f
3- éﬁyﬁ}ugro Nolemy byl £amyy ) § 6 2( hyme thyve- 4 bbudwd Heriazole-

3-Y21]-?lrl éﬂ{?ﬁ’ IQhF’pl)(l arlrzeéfgo Fé’” 1919}/p%r16di(1f'e nEtyr%/) . 4H-1Lr1c%1ne

catBdhgiday! - sul fanyl)- N (thiazol e-2-yl)-2-pyridine
car boxam de,
3 -84 (Be thybr pheiehyh Bfdiyany § - 4K 4H: [ 2, £] ¥ 1dz @Ezeol B-BEydulf
-sulf any I%k$+(th|azole 2-yl)-2-pyridine carboxam de,
angl) oNz(4rie BURHER - Bl 726¥J(M#mml@qnqn azol
cafbg Xml&esulfanyl) N-(t hi azol e-2-yl)-2-pyridine
Poxant d
3- 64(6hid)b'@11§h ylé E41 S 1B fwjtﬂll'éiollelﬂﬁyﬁzlf
zol e- 3-yl-sul anyl) thlazole 2-yl)-2-pyridine
anyaj) bl‘d)x(aﬂlﬁrd@thomaﬂwh-n@mmwlstﬂ i\ 3 ~6r{ddire, 2,

4]triazol e-3-yl -sul fan
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
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-[1,2,4]triazol
e—3~yl—sulfanyl)—N—(thiazole—Z—yl)—2—pyridine carboxamide,
3—(4—trifluoromethyl—phenylsulfanyl)—6—(4H—[1,2,4]triazole—
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yl')-N-(thiazol e-2-yl)-2-pyridine carboxam de,
3-(pyridine-4-yl-sulfanyl)-6-(4H[1, 2,4]triazol e-3-yl -
sulfa nyl)-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-(4-thiazol eo[ 5, 4- b]
pyridine-2-yl)-2-pyridine carboxam de,

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

#15thfan 1)-N-{thiazole- ¥l )-2- pyrldlne carboxamide,
anyl) met hoxynet hyl -t I'azole-2-yl)-2-pyridine

3- ¢aphexamd@rbaanc(y41@eéxy§rlélslfanyl) 6-(4H-[1,2,4]triazole-
phenyl sul fanyl )-6-(4H[1, 2,4]triazol e-3-yl -sul fanyl)-N
3- Yé«tﬁulf%ﬂzﬁlb-@- Q/ﬂ)lQZCpWTQjTYk) CATRRSdtA TR Garboxaml e:

- T A R ST S e S e S Gt LA e a5

z h
AL st ity o

3- cthQXBﬂRﬁkphenylsulfanyl) 6-(4H-[1,2,4]1triazole-3-yl-sul
4f|uoro henyl sul fanyl ) - 6- (5- methyl-4H-[124]tr|a
fagﬁ &-N (5-dimethylaminomethyl-thiazole-2-yl)-2-pyridine

| -sul fanyl)-N-(thiazol eo[ 5, 4-b] pyridi ne-2-yl)-2-pyr
CaFB%(‘ﬁ% +%%r boxani de,

3- ?g ﬁ lé%ﬂgfﬁyiarﬁ}%%ﬂﬂéﬁwﬁﬂérﬁjiﬁﬂﬂéaﬂ Mériara e -B-4ltri
azahgt 3 -k { s DEATOXYIEE (H 1441 -0l -e¢ 120 ya Jpsieiplamiali ne

car boxam de,
cagb?:graw%{o phenyl sul f anyl ) - 6- (4H— [ 1,2,4]triazol e-3-yl

BTy ST P BRI & b2 SRR e

1-§a1 PPN 3¢, (thiazole-2-yl)2-pyridine carboxamide,

3-(4-fluoro-phenyl sul fanyl)-6-(3H[1, 2,3]triazol e-4-y|
3-{4gyh¢thylsul famoyl-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-cyclohexylsulfanyl)-6-{(4H-[1,2,4]triazole-3-y1
-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-[1,2,4]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-suifanyl)}-N-(pyrazine-2-yl)-2-pyridine carboxamide,

3—(6—methyl-pyridine-3-Yl-sulfanyl)-6—(4H-E1,2,4]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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anyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,

3- (4-net hyl sul fonyl - phenyl sul fanyl)-6-(4H[1,2,4]triaz
ole-3 -yl-sulfanyl)-N(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—(5 hydr oxynet hyl -t hi azol e- 2-yl ) -2-pyri di ne

-G R PERYE) e (Phiarr ke ? YR (AR ST R
3- (ﬁ}héthyl -pyridine- 3 ~-yl-sulfanyl)~6~(4H-[1,2,4]triazole-3

i azol e- 3-yl -sul fanyl )-N-(thi azol e-2-yl) - 2- pyrldlne
-ydasboRanvHe-N-(2- methyl thiazole-4-yl)-2-pyridine

6- net hyl - pyri di ne-3-yl -sul fanyl )-6-(4H[1,2,4]triaz
_CaSPéX§m13?r sulfanyl) N—(thlazole 2-yl)-2- pyrldlne

e R P o marb PR SRS LT §- (a3, S e
e- Ba?QLsuEfényi)Swl(Zlm(é’&hﬂ(tﬂi\i&i@i@-@—y’i) 2=y i dh me

car boxam de,
cagbpzamidé | uor omet hyl - phenyl sul fanyl )-6-(4H[1,2,4]tria

3- Zgrﬂgélgﬂf l_S :l.rﬁgng ))'J_.l\!-.séipér?%ﬂ % 2(4}/1&)[% fy“trlazole 3
—y3- (sélﬁsﬁfl i@x@r any JS W famz) %iﬁﬂjﬂu%ﬁl}ﬂdﬁae

zol e- ol e-2 di n€e
cathbbamﬂ@ede

3- (hydr oxyet hyl oxy- phenyl sul f an 6- (4H 1 2 4]triazo
3-( bR ERTL SR LT 2006 (3 1 bt EE g ) 0n ,4]¢riazo

lecgrb xa

O TRTHER bl | S anyt 2 et nd [w%w. aazﬂroxagme

3-(4S dr$£§@fﬁ Nhx enylsulfanyl)-6-{(4H-[1,2,4]triazole-
5- %*nethylan1no&%t%yl-¥h|azoléy2 yl)-2- pyrldlne
3-garbokbamylk) -N- (isoxazol-3-yl)-2-pyridine carboxamide,

z (4-di met hyl am noet hyl oxy- phenyl sul f an Ig-6-é4k+[1,2 )
fdimethylaminoethyloxy-phenylisulfanyl -(4H-[1,2)4Ttri

azggglb%.xglm ¥§H§f’éﬁ3§‘fylr}- NS 250L £- Ay g Py g ne
caBbdBahydk oxyet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]tri azol
3—?é§£¥uoro—phenylsulfanyl)-6—phenoxy~N~(4-methy;—thiazole-
2-yl)-2-pyridine carboxamide,
3-(2-chloro-phenylmethyl-amino)-6-(4-methyl-4H~[1,2,4]triaz
ole-3-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl1l)-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
J-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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-

1-sul fanyl)-N-(thiazol e-2-yl)2-pyridi ne carboxam de,
3-(4-nethy|suLfanDyI-phenylsulfanyl) 6- (4FL[1 2,4]tria
zol e- 3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,
3- (4-di met hyl car banoyl - phenyl sul fanyl )-6-(4H[1, 2, 4] -
triazol e-3-yl-sul fanyl)-N(isoxazol -3-yl)-2-pyridine
car boxam de,
3- Zfsﬁﬁgggkgxgh§¥§iQHE%Xﬁ?PbI@DVAQZplgffhiﬂrgazole—3~yl~sul
fanguD#HnyB}méknyh+ahbhﬁeﬂey29y2}py¥py&rﬁunar&mm%m&ahide,
3- (4-fluoro-phenyl sul fanyl) - 6- triazole-3-y
K45@PthP§ﬁyP§ ﬁﬁvl@@%yﬁb ®- 9§§ b p%r4 Rbazole-3-yl-sul

fa%lafﬁﬁyr oL RSraz0t - 1y} Lrd TIYELRURE [ B H TP 0l o- 3.y -

3- %H'—ﬁméthﬁié&)pﬁbﬁfi‘é@i%ﬁy?) yé) gﬂpyi'ﬂ'ﬁﬁfféﬁ’&mﬁﬁ sul
3- (6-net hyl - pyridi ne-3-yl -sul any 6-(4H[1,2,4]tr1az

faol@)3N- (ylL SU‘H’ahi]_ydidla&\h(ﬁDyI ayl he2 2pytid apycachoeamide,
car boxamni de,

3-%4rpehRoRy T PRSRY LF Wbt any ] ) <@t F4fhyl ) - 3- 4 irjazole]dtyksul
£afy Y N { Lho?y A KRS er L) o RHEYI0S Gy heirEide

3-¢aLhexadkfephenylsulfanyl) - 14H [1,2,4]triazole-3-yl-sul
3-[4-(1- hydroxyet hyl - phenylsu fanyl)-6-(4H[1,2, 4]tTia

fazwlé N164quth$l¢d£bgmyl%tmidnqmﬁﬁzkﬁl»43 ~@ypiding ne
grboxan1de

CaBboRAREIRy| - pyri di ne- 3-yl -sul fanyl )-6-(4H[1,2, 4] tri az

> O R R B 1 W L2 ] et e e o
fanpl poNa(pEeimidine-4-yl)-2-pyridine carboxamide,
3- (4-di net hyl car banoyl - phenyl sul f anyl ) - 6- (4FL[1 2,4]tr

3- [ 4zmethoxy-phenylsulfanyl)-6-(4H~[1,2,4]triazole- -3- -yl-sul

e i PN P EIL 2E 2y TP PSS e, YT dime
3'ﬁ?‘e‘?%*‘%ﬂylpﬁﬂﬂé@fféaﬁrswJ@swﬂ:),-ﬁ,-wﬂﬂgzczl@mlazsm

'fanyl)—N—(5~ethoxylcarbonyl—thiazole—z-yl)—2—pyridine

carboxamide,
3-(pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfa
nyl)-N-{thiazole-2-yl)-2-pvridine 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]triazole-3-y1l-
sulfanyl)-N-(4-methoxymethyl-thiazole-2-y1l)-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]triazolef3~ylmsulfanyl)~N~(thia.
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-yl -sul fanyl ) - N-(4-nmet hoxymnet hyl -t hi azol e-2-yl)-2-pyri
di ne carboxam de,
3-(1-nethyl-lHtetrazol e-5-yl-sul fanyl)-6-(4H[1, 2, 4]t
riazo l|e-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,
3- (4- hydroxyet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2,4]tria
zol e- 3-yl-sul fanyl)-N(isoxazol -3-yl)-2-pyridine
zA@-bOXaF1)d8, nyridine carboxamid
3-(4- dlnEthyPan1noethy [oxy- phenyfsulfanyl) 6-(4H[1, 2,
3-4Jat-Flluoro- phenylmethyl) 6-(4B-[1,2,4]1triazole-3-yl-sulfan
azol e-3-y I-squanX -N- (i soxazol - 3-y|)-2-pyridine
Yldaﬂbéiaﬁﬁééle }-2-pyridine carboxamide,

3-J4f- Qo B0 B ISIXL B} LORYkT SaPPRRRTY - 8 tARBL Y. 1} i faso
1633L§1c§hgﬁan9m?natﬂ%ﬁhakof@1@9}1§ $4p PR BYhe 4Eb I doRartt de

triaz
3-gled3mgthglhhanyhe thy ([ dphehpybulhamgo) e6 2( yH) [ 2; py4ithiaz
ne carboxan de
olg-8-BilsSppfrnul helVol Yhiappianytyl N-2apviidimet hi azol e-
pyri di ne car boxam de,

Ca%béx)ﬁ‘mldﬁ f1 uor o- phenyl sul fanyl ) - N- (4- met hyl - t hi azol e
3-{4=¥bthoRyPPhéAy 18y TALREX ﬂtd 4H-[1,2,. 41t le-3-yl-sul
3, 6-bi s-( ?h?azﬂ*e 2- yIQy fangl h— thlgz%T%ZO 3I)- Ffu

fayyldrN ﬁehmazbbaaa+ﬂk) -2- pyrldlne carboxamlde
f,6-bis ﬁS met hyl -[ 1, 3, 4] t hi adi azol Wﬁf squanyIl-N—(
3-{Argimey zlﬁaybﬁmQth%ﬁ@vk%xzaﬁ%%&$$ﬁ angl}-6-(4H-[1,2,

e il s e ke R S e R S e
catBoRanadede,
3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y

3- K4sm¢th©&ﬁypyem¥%$@b&@qm¢)86y(9Hzibyxxﬁ]tmaazole 3-ylsulf
ancfspﬁ¥?4whydroxyethyl-thlazole—z-yl)-2-pyr1d1ne
carboxamide,

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-hydroxy-4H-[1,2,41t

"riazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide,
3-(6-methoxycarbonyl-pyridine-3-ylsulfanyl)}-6-(4H-[1,2,4]tr
iazole~3~yl—sulfanyl)—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-Ylsu1fanyl)—6—(4H—[1,2,4]tri§zole-3—ysulfan
y1}-N-(thiazole-2-yl}-2-pyridine carboxamide,
3-{6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]tria
zole-3-ylsulfanyl)-N-(thiazole-~2-vl)-2-pvridine

carboxamide,
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1, 2,

4] tri azol e- 3-yl - sul
anyl)-N-([1, 3, 4] t hi adi azol -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([1,2,4]thiadiazol -5-yl)-2-pyridine
car boxam de,

3-tal0 TRERAYYpPPEOYL 8XRE 2B Ry § Abhérdy Pl £AAPEPL €2 Ead- 11

zf amthha&losié ey hysearrfy) - b ez0h£o e yi)yﬁ) PyLH :D&ine
carboxan1de 3- (4- net hoxy- phenyl sul fanyl )-6-(4H11, 2,
cazrpppqamzdae 3-yl - sul

3- lé% ﬁ %@@'Hoﬁ%ﬁaﬁnﬁépghﬁéﬂiﬁnﬁﬁ L nﬁﬂgﬁi? Ak b’%ﬁ%z%l‘?/'3'
U HE TR N
ca&bbscammée 3-yl -sul

fanyl)-N—(S-ethoxyIcarbonyl-thiazoIe-2-yI)-2-pyridine
3-4rBomabhygbaminoethyloxy-phenylsulfanyl)-6-(5- methyl 4H~ [

- ridine-3-vyl n (AH-[1, 2 4 trlazo
1. SR LR RppTe e Yyt sy betul oy oUhud s Bl b aa e bl -2-
i ne-3-yl - sulfanyl) 6 (4H1 1, 2, 4]tr|a
pygéanggégﬁggﬁ@¥%%§1) N-(t hi azol e-2-yl)-2-pyridine
3-¢arbryasidethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]1triaz
3- % yridi ne- 3- Yl-sulfan yl)-6-(4H[1,2,4]triazol e- 3- yl -
olenBfEhSRI fany L] ikt (ki et 211t bdt rYmidine caghoramide ,

3 AT L R RS L i 7 4ol b g vt
zoiél-ﬁﬂylé‘ﬂifaﬁ\bi{mﬁﬁﬂﬁfaz?aﬂé %ﬁwiﬂi @ hoxam de,
3- phenyl sul f anyl net 6- (4- net'hyl 1,2,4]triazol e-
caBbgkamsde f anyl ) - N—(thlazole- 2-yl)-2-pyridine
ar boxanj de,

3 - B4 pRERYP HEd HYP e Bry LekY 1RBeny by HEAIEL =61 (4t bl 4 Lgdaz

olétg 91§Jifanyl) -N-(thiazole-2~yl)}-2-pyridine carboxamide,
3-(6-dimethylaminoethyloxy-pyridine-3-yl-sulfanyl)-6-(4H-[1
(2,4]ltriazole-3-ylsulfanyl)-N-(thiazole-2-yl1)-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-[1l,2,4]thiadiazol-5-yl)-2-p
yridine carboxamide,
3-(4-carbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,41triazo
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-yl}-2-pyridine
carboxamide,

3-[4-(2-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4}-triazole
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zol e- 2-yl)-2-pyridine carboxam de,

3-(4-fluoro-phenyl nmethyl)-6-(4H1[1,2,4]triazol e-3-yl -
ul fan yl)-N-(thiazole-2-yl)-2-pyridine carboxam de,
3- (4-di met hyl am noet hyl - phenyl sul fanyl)-6-(4H[1, 2, 4] t
riazo l|e-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,

3-(4- dinethylaninonethyl phenyl sul fanyl)-6-(4H[1, 2, 4]

-sLGh AR ether P (sUhL AL ) ¥4 L Apel g 2oy D5 Y rd 91 e

py§lﬁingﬁggggyxgm§@glsulfanyl) 6-(4H[1,2,4]triazol e-3-y
| -sul~ Ufanyl)-N{thiazol e-4-yl)-2-pyridine

3-¢arhpxayddexyethyl-phenylsulfanyl)-6-(5- methyl 4H-[1,2,4]

3-(4- d|nethylcarbannylnethyloxy phenyl sul f anyl ) - 6- (4H—
trggzgle -ylsulfanyl)-N-(3-methyl-{1,2,4]thia 1azol 5-y1)-

zmggiégié%lg%gbgkggiéanyl) N-(t hi azol e-2-yl)-2-pyridine

3- ?P?gﬁgfﬁgg§y¥£%§?§£§fifaﬁyliHﬁrﬁﬁffithﬁéuole—B—ylsulfany
1)aNyl}- rhb’(lzttyhy[:ll pxy£] tiyl ad th 7D -2 )\ ) -12ymiyd ik ne

car boxam de,
cagbpraREiPy | - pyrldlne 3- ylsulfanyl) 6- (5- hydr oxy- 4H[ 1,

3- ?GazoF%Y% BYsuithhy )er?%?ﬁ%§%ﬂ )[& pyr4 fiipgole-3-

yl§@1fﬁ%§ﬁﬂﬁh%(3 methYl [1.2 4]th1adlazol 5 )-2- pyrldlne
3- (6- net hoxycar bonyl - pyri di ne- 3 ylsulfanyf% 6-(4H[1,2
caripxamide,

B—Lgfz | e'%%ta:ﬁfﬁggp J)_oxl\1|;' (gﬁ‘énaﬁos'uelfanyf ) P df "%, a1trd
az%}%??ggigﬁfﬁgﬁgﬂfmﬁﬁ(@ﬂfﬁ%ﬁiﬁ?%pd5ﬂﬁﬂfgﬁﬁﬁﬂé%if§iij2;5yri
ding ot &rBoydmbad f anyl )-N-([ 1, 2, 4] tri adi azol -5-yl)-2-pyri

di ne carboxam de,
3- (35(Wmﬁt@m@!}@ﬁﬂywﬂﬂf@mﬁﬂ(m-ﬂﬁﬂﬂethyl 4H-1,2,4]1tr

1a%%‘£ iéﬁl{%ﬁfe}/ny%) q\? (éllxxzetl\l'll- 1 rkllazz()ltle] t%f’a&azc@”é ln)e 2~
pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
yvlsulfanyl)-N-([1l,2,5]thiadiazol-3-yl1l)-2-pyridine
carboxamide,
3-(2,3-dihydrobenzofuran-~5~ylsulfanyl)-6-(4H~[1,2,4]triazol
e-3-ylsulfanyl)-N-{thiazole-2-y1)-2- pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-
vlsulfanyl)-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-[1,2,4]1thiadiazol-5-y1)-2-pyr
idine carboxamide,
3-(4-dimethylaminocethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[
1,2,4]triazole-3-ylsulfanyl)-N-
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3-(6-hydroxynethy|-pyridine-3-y|su|fany|) 6- (4FL[1 2,4
Jtria zole-3-ylsulfanyl)-N(thiazole-2-yl)- yrldlne
car boxam de, 18

3-[4- (1- et hyl pyrrolidine-3-yl oxy)-phenyl sul fanyl ] - 6-(
4H[ 1

,2,4]triazol e-3-yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyrid
i ne carboxam de,

(3§-éngegy5r§t*ﬂx',zmi:ﬁhaa-léthsyl.grfwﬁlﬁﬂ&th& 1cdrBbiihfdo,

3-\ksil:anglpyNiQide244¥ 1 Budfangol ) 56y dH2f pyr| di t€iazole-3
car boxam de,
-v3-enldppEdhyNakthéeenle oRyy bhehyPsui €ing | Fasbezamidey |

3-1 35 %fPPfigzmi@iinnga?f%%w%fﬂn(f )-6- 4PHRI L7 a3 birigole

-3l hD dg.v1)-2- -
T e e L TR T RS T RET Y

3-{6FmethellepBrylisnef anyl 3uNe&il pzot e5 2mythyP- o+ [0 nealtr
car boxam de,

iagolg-drEiAyLEap¥bet Nyl bky2 phbmi%@méfhyﬁrﬁlu%mr,mme

ca%gP g%éégle 3-ylsul fanyl)-N-(thiazole-2-yl)-2-pyridine

3- %4cﬂyay5k9étﬂyﬂ byh %#19@%1'11?1:' I@ng&ﬁ §>1 (é%itlrﬁaédle-
triaz ole-3-ylsulfanyl)-N(thiazole 2-pyridine
3-gasbdRanviie-N-(3-methyl-[1,2, 4]th1ad1azol 5-yl1)-2-pyridin

o gﬁégagggstgylan1noethy|oxy pyrldlne 3-yl -sul fanyl)-6-(

3-(£-4LLth 020l erdndl BHLLRPY Ay Ny PRI Parte ) Je 20 BT E £l 4
1314 py18z0lyRsyi SahBAVI) ¢ bnidbid, 2, #1112 a%ﬁﬁiﬁld' -su

[fany 1)-N-(thiazole-2-yl)-2-pyridine carboxam de
cagbozamgidet hyl ani noet hyl oxy- phenyl sul fanyl)-6-(4H-[ 1, 2,

3- L8 PR IODTRRY T RTINS HELFHERIT D) 26 1 ke bt Ko azo
le)32YPsulfanyl)~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-vl)-2-pyridine
carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl]-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~y1l)-2-pyridine
carboxamide,
3-(4-dimethylaminosulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]-tr
iazole-3-~ylsulfanyl)-N-(thiazole-2-y1l)-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-y1l}-2-pyridine

carboxamide,
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yridi ne carboxam de,

3- (4- car banoyl net hyl oxy- phenylsulfanyl) 6- (4FL[1 2,4]t
riazo |e-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,

3- (5- brono- 6- net hyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2,
4]

triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

B oo rtent A S ) 1 (i [ B 4 e

leaBOstuIQanyl) -N- (3 methyl-[1,2,4]thiadiazol-5-y1)-2- pyri
-3-ylsulfanyl)-N-(3-nethyl-[1, 2, 4] thi adi azol -5-yl)-2-

dipgr cdrhexemidexan de,

3- T3l et oy el vl 2 Ripry e v dany] )z S 2 PBLEM e Ht o

L I 2]3.2 4 -5
fahﬁril?zﬁ ?[:?? ¥, &ﬁglgégg%/%%?( gbmi,gwﬁély}ri&ﬁe dipod 7L
3- $4ecarbdx@epﬁe;yjr5@dliﬂ@xyﬂ)66(ﬂ5rl=rﬁelt1£yrl-} [1]270] ecBtadSle-3

| fany
"Yifuiﬁegyhﬁtﬂy[3fmethﬂ}thla@&ﬁkﬁmlﬁﬁyagoikimwlthzmpyrldlne

ca rboxa
cazt %a%{-i“ﬁ | ~pyridine-3-y-sul fanyl )-6-(4H[1,2, 4] triazo

3-(6=8tn d lsulfanyl)-6-(4H-[1, & le-3-
5'SU|fgﬁ§|?yﬁi(%n%Etﬁy|%Tl an%l%hla%|azgl 5- y1)%1?1%r?

ylduhEanygh) bOxépyckezine-2-yl)-2-pyridine carboxamlde,

3-(4- dlnethylan1noethyloxg phenyl sul f an 2 6- (4H— ,
3- g}m;ﬁazo [1,2-a]lpyridine-6-ylsulfanyl)- 4H-[1,2,4]-tria

o860h &5 Pel SULERIN) N UL P! PLE, £ BN U822
2- ﬁfﬁdﬂﬁéhdérw&ié:ﬁiid@, 3-ylsul fanyl)-6-(5-nmethyl-4H[1,2

L 4]t
3- {a]zmétehﬁlymmamw ~NE§BL Ay ~§-41( £ 4]t 12 atl] sizoiasole-3

_Y%A?%f%8¥% N car boxam de a ne
| TN 3 Tl LG b} < § K9 TR0R ] T72) A TR
ca%?%%ﬁ?%%@1) N-([ 1, 2, 5]thiadiazol -3-yl)-2-pyridine
3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]ltriazole-3-ylsulf
anyl)-N-(thiazoleol[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]lthiadiazol-5-vyl1)-
2-pyridine carboxamide,
3-(4,4-difluoromethyloxy-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-[1l,2]lpyrazol-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}thiédiazol—5—yl)-2-

pyridine carboxamide,
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car boxam de,

3-(2, 3-di hydrobenzof 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-nethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo
| e- 3-

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

_edi L
3 ég Q?ﬁg?ﬁy H%yrlgﬁﬁga ? suf%any}) {trszo%§4it¥%%&lfa

nyaDeNQ(l -methyl-1H-[1, 2]Pyrazol -3-yl)~-2-pyridine
glsulfanyl) N-(3-cycl opropyl -[1, 2, 4] t hi adi azol -5-yl) -
cagbgypmifdgi ne car boxamn de,

h | f - 6-(5- |
o T3t PB4 80 0P YL O PR s PIuL I 5 (5 KB 1,
2 gg;&g%gyﬂheﬁé flé&iﬁéﬁ@i?zz@' (5 Méﬂhﬁpﬁ'9'4"?—th1adlazol 5
-y3) (2~ anman@ymaﬂb@@aﬁlaésulfanyol) 6-(4H[1,2,4]triaz

ol e-3 ﬁil-sulfanyl -N-(thiazol e- 2- Y )-2-p r|d|ne
3-farwekhwi geyridine-3-ylsulfanyl)-6-(4H-[1, 2 4]triazele-3-

v Ep ERBFLI N S s S T oot L BRiAd St G 2

yr&ai ROXa8 88xamid
3- (6-net hyl - pyrldlne 3-ylsul fanyl)-6-(5-nethyl-4H[1, 2

3-]4}(2-hydroxyethyl-phenylsulfanyl)-6-(4-methyl-4H-[1,2,4]
I azol e- 3- ylsulfanyl? N-([1, 2, 4]thiadiazol -5-yl)-2-pyri
trippelecdrhbkahfdeyl) -N-

(33 aPY I Py o) ok o DSV S | 20D Baf dH d e Bl e,

3- rst zﬁt&hiﬂ%ﬁﬁr&& 3ef bt £ an i Y é N hpaebep=- ) P2 PYya 1t
rlQZQﬁed3efhﬁmlﬁﬁmﬁﬁﬁwmﬂethyIoxy phenyl sul fanyl ) -6- (4H |

( 3%41%@% L o2y LT T R ARG RS

> g (6@%@%} g%ﬁ)ﬁ/ az?/lrl%l%ls%l Elmsyu][fany LSI!HG[-J(mTIlt,TQi,%%le_
3-ylazbfanyl)-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-yl)-2-pyxr
idine carboxamide,
3~(6—hydroxymethyl—pyridine—3—ylsulfanyl)—6-(4H—[1,2,4]tria.
zole-3-ylsulfanyl)-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-(1l-methyl-1H-[1,2]pyrazol-3-yl)~2-pyridine

carboxamide,
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| e-3-ylsul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxam 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-(thiazol e-2-yl)-2-pyridine

car boxam de,

3- (6-net hyl - pyridine 3-ylsul fanyl]-6-(pyrazol - 4 yIsqu

AW serBipbRoPERhRadatyd cor P 14 1. P RAEE ST ey

n |)eN3(1H [1,2]-pyrazol-3-yl).2 di b d
yflyIsquanyI ?% n%?hyl fl)z 4?¥ﬁ%aﬁ?gzg?r50§??lzepyr

3- demethoaybpyanﬂﬂﬂe 3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3

3- (4-di met hyl am nosul f on I-phenylsulfanX % 6- (4FL [1, 2,
—y;Fugﬁanyl) ~(3-methyi-{1,2,4]1thiadiazo -yl])- pyrldlne

ca&ggggﬁlgeylsulfanyl) N- (t hi azol e-2-yl)-2-pyridine
carboxanm

3- %4@51111Lyﬁ1@a@aﬂ fipey pndspl S@iwhdo P (4b bt 1 42 k{4 RZazo

ol e-3
1eyBsMRSahﬁaybe{B-nEthyI [1, 2, 4]t hi adi azol -5-yl)-2-pyri
car boxam d

( 331“35?131 al hy#ir ‘bb*émﬂz%@%ﬁza%lﬁ yWklt 3 2Pyridbee appraoramide .
(A8 oy romsRY LR SRR b - (420 g o A AoER L iyt
anyDYEN- (ﬂHﬂﬁlpﬁIb@%ﬁﬁi&Ev Xl) -2-pyridine carboxamide,
y

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]-triazol e- 3-
3- 9ﬁsmeth¢&ﬂypjr$ﬁiqqr3?y4$mlﬁammk}€ﬁy(QHQEpyZIﬁ]tmﬁazole 3

-y REARPLERN: Ghemg vark 1 iRy aEql S hy T2 (AY B4R az

caPb8zanide o
-yIsquanyI) N-(3-nethyl-[1,2,4]thi adi azol -5-yl)-2-pyr

3- { 6li @Ehox@+ b ke 3-y1lsulfanyl) -6~ (4H-[1,2,4]triazole-3-
3- (6-et hoxy-pyridi ne- 3- Isulfanyl) 6-(4H[1,2,4]triazo

er%uleiaryirlslnl‘i-a ryet\hxby B RyRazRlt3-pl hy? Ry pkdine

rboxa
ca YX?W%é%o [1, 2-a] pyridine-6-ylsul fanyl)-6-(4H[1, 2, 4]

3- ¢4 Ih@thoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-
visulfanyl)-N-(l-methyl-1lH-pyrazol-3-yl1l)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-{4H-[1,2,4]1triazole-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-(1-methoxyethyl)-phenylsulfanyl]-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—y1)~2-pyridine

carboxamide,
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zol e-3-ylsul fanyl)-N-(3-nmethyl-[1, 2, 4] thi adi azol -5-yl)

- 2-pyridi ne carboxam de,

3- (2-net hyl - pyridi ne-3-yl sul fanyl)-6-(4H1[1,2,4]-triaz

ol e-3

-yl sul fanyl)-N(3-nethyl-[1, 2, 4] t hi adi azol -5-yl ) - 2- pyr

i di ne carboxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H1[1, 2,

Ltriazol e-3-ylsul f . _
3- e RORT P ASBTLORAERIR byF 7 EHal b gr $15Thgrplpra-v1-sul
£a03180KaNsderi 1 thylthiazole-2-yl)-2-pyridi
SNy P rar e Py i 5ol ey 2 L S ¢ e
cavbexamide,

-yIsquanyI)-N—(S-nEthyI-g1,2,4]thiadiazoI-S-yI)-
3—2prpﬁapﬁﬁ—ﬁhﬁﬁﬁkgﬁiﬂ@pyl -6~-(4H-[1,2,4]triazole-3-yl-sul

3-(4,4-di fl uoronet hyl -phenyl sul fanyl)-6-(4H.[1, 2, 4]
eapit g5 - Sc L OB ARG R YL R ERYP BT RET A ) P TREE BRI ne
cat®bRanafkde, .

3-(6-net hyl - pyri di ne- 3-yl phenyl sul fanyl )-6-(4H[1, 2, 4]
3-fBF@2uoro-4-methoxy-~phenylsulfanyl)-6-(4H-[1,2,4]triazole

oIe-3-¥Isquan 1)-N-(1-methyl -1 H[1, 2] pyrazol -3-yl) - 2-
-3pyirgulfaeyédrBokbhideole-2-yl)-2-pyridine carboxamide,

3-7al 03 M IROXYBRDY 1 PNF L AL 0GR el 2y PRONI 58 EatG 1 T 8- fln-
1,9l 818rYhsyhé aﬁy%isﬁhfénfﬂz tzyyl (Edi2=416hbagi§zel phrydiine

2- pyridine carboxam de,
cagbozgamlider o- phenyl sul fanyl )-6-(4H[1, 2,4]triazol e- 3-yl

3191 1A ERunEe nghenRL AL 3BYH ko6 (48513 2. pYFFiRARLe-3-71s
iR e B S P R E
cabbbtamide,

2,4]triazole-3-ylsulfanyl)-N(3-nethyl-[1,2,4]-thiadia
3-£8l 55diglyopopphenyheutbabpkhné de4H-11,2,4]1triazole-3-yls

u1Pabg1 RV A RUEL PR3 V) Sy T 20Y 1 8 Tk b e dhial 220
carboxamide, A
3-(l-methyl-2-0x0-2,3-dihydro-1H~indole-5-ylsulfanyl)-6-(4H
~-f1,2,4]triazole-3-ylsulfanyl)-N-(1l-methyl-1H-[1,2]pyrazol-
3-yl)-2~pyridine carboxamide,
3-(6-methyl-pyridine-3-sulfanyli)-6-(4H-[1,2,4]ltriazole-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
l1sulfanyl}-N-(l-methyl-1H-[1,2]lpyrazol-3-yl)-2-pyridine
carboxamide,
3-(6-0ox0~1,6-dihydro-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-{l-methyl-1H-[1l,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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yl sul fanyl ) - N-( 3- hydr oxynet hyl - [1 2, 4] -t hi adi azol - 5-yl
)-2-p yridine carboxamde, 'i.°

3-[4-(2-hydroxyet hyl - phenylsulfanyl) 6-(4-nmethyl-4H[1
,2,4] triazole-3-ylsulfanyl)-N
(3-methyl-[1, 2, 4]thiadi azol -5-yl)-2-pyridine

car boxam de,

3- (6-net hyl - pyri di ne- 3- yIsquanyI) 6- (5- hydroxy-4H[ 1,

b azgl ei3-
plcit et the st (R IP SRR EATIEE
cagdbRaxagtde, , .
3-(1-nethyl -1 Hindazol -5-yl sul fanyl)-6-(4H[1,2,4]tria
3~ iékhydroxyethyloxy phenylsulfanyl)-6-(4- methyl 4H [1 2,4]

Isulfangl) N ( 3- nethyl-[l 2, 4]t hi adi azol - f
trppapﬁe 3-¥L5 1-methyl-1H-{1,2] pyrazo y -2

-Piﬁ%ﬁ%ﬂggggfbégaéﬁéé.tr'az°|e° [ 4, 3-a] pyri di ne- 7- yIsqu

-6- (@1, 2, 4] traazol e- 3- ybmgbhaay! ) - N (3wmatdw! -[1, 2, is
41thi  f adi azol -5-yl)-2-pyridi ne carboxam de,
3-84(Flosyo tphennlsulfanyl hes 348 sl fanyl yrbagale {352, 4]

sui%'aﬁ‘élwgui?wawwmmzﬁﬁm  FREBPAZBLYS. yoF. @

phé"?%{’ﬁ J&?%%lr{gai&%%{gg% e TSy ) - 6- (am[ 1, 2, 4

Jtries) compound which is
zol e- 3- ylsulfanyl) N-(3-nethyl-[1, 2, 4] thiadi azol -5-yl)
3-(2- g9th¢xﬁTphpnyﬁqng&§nyﬁg -6-(4H- [1,2,4]triazole-3- -yl-

sui:f%]ﬂr.gg— -Z(%—l& l}?n%gl?yrylghz_aéé e[21 ‘y1)-2~-pyridine

 cafbikamibé JofTBé artadeutdl W BF Uedsptdn s A1 ¢ fifereost.

car boxam de,

3- (4¢X9uor o- phenylsulfanybbmﬁoﬁﬁﬂ-[l 2, 4]hﬂhainle 3-yl is
sulfa nyl)-N(1H[1,2 p razol - 3- ylz fyrldlne
Eﬁﬁmﬁﬁgﬁﬁympthyl pheny su fanvl)-6-(4H-[1,2,4]triazole~3~

71 35 Be SRR S0 3] SHEAWALs§- (bl dndd 182
prharmaceutically 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-yl)-2-pyridine carboxamide or a
pharmaceutically acceptable salt thereof.

(21) A compound which is
3-(hydroxyethyloxy-phenylsulfanyl}-6-(4H-[1,2,4]triazole-3-
yvl-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 salit thereof.

(23) A compound which " is
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-yl sul fanyl)-N(3-nethyl-[1, 2,
4] t hi adi azol -5-yl)-2-pyridi ne carboxam de,
3-[4- (1H i ni dazol -1-yl ) - phenyl sul fanyl ]-6-(4H[1, 2, 4]t
riazo le-3-ylsulfanyl)-N (3-nmethyl-[1, 2,
4]t hi adi azol -5-yl)-2-pyridi ne carboxam de,
3- (4- net hoxy- phenyl sul anyl )-6-(4H[1, 2,4]triazol e- 3-yl
sulf Uanyl)-N(1H[1,2]-pyrazol-3-yl)-2-pyridine
r am de
3 R BT RE S P AR T Y L7 4 e 4 A9
ylobﬁi§anyl) N thiazole-2-y }l 2-pyridine carboxamlde or a
-yl sul fanyl)-N-(1-net hyl -"1H pyrazol - 3-yl ) - 2- pyri di ne

phaambozatical ly acceptable salt thereof.
3- (6- et hoxy- pyr|d| ne- 3- ylsulfanyl) 6- (4H—[1 2 4]tr|azo*
| e- 3(24) omp is

3-Y b RUbA YL e N TR S I R A7 0= it s L 1o
-y 3= QBB DI, DTSt 10 3 - A e 11 220

caybexahddhy | 9r N (Thamidndutlidqgliazotcdp e -gpdt dimereof.
car boxani de,
(4L3k hoxy- phéhyl sul f anGPPPBURAH- [ 1, 2, 4PbHiCRz0l e-3-y T

k %Imefﬂ%ﬁamfﬁéé%§§f8§§ﬂﬂﬁgn§fg&E§Qﬁ§f53@)(éh1p@'éMJW%rl

oxam

az ?1@43 f¥ uoui e beny sl f1any,) 9 i Ha 168 Byl y Adyin idi e
raz
capbexgnide suf farmHaenn.qed netdioky redap tathiea sl 2haneat.
- pyr{ di ne car boxam de )
Z%)- et hoxyet hyl ) - pheﬁWEaPPQnyu 6- (¥BCR 2, 4)tri 18

Qhoxglﬁ?”dp@rﬂiﬂéw'ﬁlé}h@éﬂﬁp' &Gyl & ,W]fﬂzdla[heole 3-
: ylé&ilﬁaﬁj‘hp-l’m- pireryy] suHisrgigzd (3H¥] ) 25 gt ird iawol e- 3-y-
ca%lm;gmiqet-qmﬁr dharmanau ity accephable gl ddereot.

Caqu%ﬂnide, A compound which is
3~(4-dimethylamincethyloxy-phenylsulfanyl)-6-(5-methyl-4H-
[1,2,4]triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazol-5-y1)~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-[1,2,41thiadiazol-2-y1)-
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
45-yl)~2—pyridine carboxamide or a pharmaceutically

acceptable salt thereof.
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3- (4-met 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

fanyLi%ﬁi(4 trlfAuoronethglthiaﬁgle-z-yl)-%fex{idine is

carb

-algaih oL mbons e | 0 st

yleanbanmm-(3 -methyl-[1,2,4]-thiadiazol-5-y1}-2-

&é (1,1-dinmeth I-I-hydroxynethyl) phenyl sul f anyl ] - 6-
pyga Scarboxaml e or a pharmaceutically acceptable salt

]Jtriazol e-3-ylsul fanyl)-N(thiazole-2-yl)-2-pyrid
thﬁﬁﬁbéCarboxanide,

3- (¢4 fi fl uoro-phenyl sul fLappbhng- (4H [ 1, Zifldy i azol e- ig
3-yls

3-(bfahybyy Noydidieidnd - I Ay py+ezOIH3E Y] J - L pyiah ee- 3 -
car boxani de,

vigusanri N UG oReHEr ki 3 hld Yh 52 Qi pgL- 3w 13 ot idine
oxEhaipige o 2 RS TEbY asae Pihg 245 e

car boyam de, compound is
3-(1- et hyl - 2- oxo 2, 3- dlhydro | Hi ndol e- 5- ylsulfanyl)
3~ 66 {dthoxy-pyridine- 3 -ylsulfanyul)-6-(4H-[1,2,4}triazole-3

2. 4] | e-3-yl sul f -N-(1.methyl -1 H[1
- waghlrabyl) B loriatha. oy bisarpueiaine Larboxhmide™or a
ondghQs SR IMLr Y Adieabs ! SRV dnbed gt 11,2, A1 triazol e

sul faw) )-N-([ 1,2, 4] tri azebappyhidi ne- 2- ylghiztpyri di ne is
car boxam de,

3- 66 {me thowpyMET kAN HerEd sl fanwd ) - 6= (4 [ 1, 2, 4] eriagole-3
v fagi¥amgh) e (oA - i R RIEARA | din
caﬁbo%m(ad?‘ d&?’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 glucckinase activator,
{(b) bis-guanide,

(c) a PPAR agonist,
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3- (6-o0x0-1, 6-di hydro-pyridi ne-3-yl sul fanyl)-6-(4H[1, 2

y 4] tr

i azol e-3-ylsulfanyl)-N(1-nmethyl -1 H[1, 2] pyrazol - 3-yl)

-2-py ridine carboxam de,

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

ole-3 25 ... ..

-yl sul fanyl)-N (1H[ 1, 2] pyrazol - 3-yl) - 2- pyridi ne

car boxam de,

3- (4- Hydr drgeidhpl oxy- phenyl sul fanyl ) - 6- (4-nmet hyl -4H[ 1

, 2,41 .

triazdi®d- §°?P§8FFQH§P7 N-(1-methyl -1 H[1, 2] - pyrazol - 3-

yI) 2 pyLi di nmpound which is
3- (a- 115 ors. %hg%/‘? é%%] ?ﬁgl%m’ 1,6%,84]tri azol e- 3-yl

- suIﬂ@nyhhsNi&hhsaambeaioyhbSZ pydi di ne car boxam de

harmaceutical |y acceptable salt thereof. (18) A
Conpﬁﬁgdaququqgutlcally acceptable carrier.

3~ (A0 ) N1 ROSRY L T 28w da O ¢ Rdehi P filibh' 38RbRiSed as
ansé*féﬁ%deeI%dﬁ%dﬂ%ﬁhp*%Eﬁb@%bohﬂbﬁé@b%r&iﬁg)tg Eﬁﬁlgm@e(l)

carboxam de or a pharmaceutically acceptabl e sal
tothadpof. (19) A conpound which is

3-(4- nethoxynethyl phenyl sul fanyl)-6-(4H-[1,2,4]triazo
| e- 3(3]/] SuitheRAPPUEG Rasnd- Zary:'}/gorz %ﬁ\{qﬂ%ve agent for

dig ﬁé?&%‘fx‘a@l‘(igaﬁﬂs w%lcﬁi‘%r ﬁg%v\%@ Cé‘:l, |a¥1 SEFEPL APL RottBbhent the

ereo

coﬁ?&@n&feééb’érdlwg Cﬁ@%@ Yons U # am/j Je®-(MF[1,2,4]triaz
: e-3 yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine

car bid3@ de thverapeptidomgEnt cald Aoaqeegneit e agent for

t her eof .
obe51ty'wh10h.comprlses as an effective component the compound

according to any one of (1) to (34}).

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, 1,1-dimethylpropyl group, l-methylbutyl group,
2-methylbutyl group, 1,2-dimethylpropyl group, hexyl group,

isohexyl group, l-methylpentyl group, 2-methylpentyl group,
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(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

carboxam de or a pharmaceutically acceptable salt

thereof. (22) A conpound which is

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-(thi azol e-2-yl).-2-pyridine
3-MetByrRRPEElor a ﬁﬁ@Pﬁaceuthﬁﬂ#@ﬂ%%ﬁﬁﬁﬁ%HHQY%alt group,

her, A co d whi | Sq.
1’?—?&3%%8F%§§g%%yl-pﬁg%§ESulfaﬁ€1%-%ﬁﬁéﬁg¥ﬁkgf¥ﬂtlﬂ aZ6fuP-
1,8-3im¥kh§ubhagy! ) - Nutblipazol e-2-ylq e i slitier group,
carboxam de or a pharnmaceutically acceptable salt
3.3hdimethylBdiyA compoundlwbtbhlbestyl group, 2-ethylbutyl
3-(6-nethy|-pyridine-3-y|-suIfanyl)-6-£4kb[1,2,4ktriaz
gr@p@,3l,2,2—tr1methylpropyl group, l-ethyl-2-methylpropyl

rb%bﬂﬂ%ééﬂ@ﬂé-f&ééanethyI-thiazole-2-y|)-2-pyridine
ILEIPBoxXAM de or 4 phar maceutical ly acceptabl e salt

theregé. "cydIbakg2MAHUD MhE€nsS a monocyclic saturated

3- (4-di met hyl am noet hyl oxy- phenyl sul anyl )-6-(4H[1, 2, 4
hyfirpcarbon group of 3 to 7 carbons, including, for example,

azol e- 3- IsquanyI)-N—([1,2,4]thiadiazol-g- Ig-Z-pyrid
CYCREPTRRY boxIHP MR orCYE P e e #HOMR /| y CXE é’éfe b saFpup-

ori8RERY1 GFBko R EOUPOUBRLY GhokS, and the 1gke, . o

| e- 3fhe "lower alkoxy group” means a group wherein the
yl'sul fanyl)-N-([1,2,4]thiadiazol -5-yl)-2-pyridine
hydgpgeramitem o1f atheahydeewsyi cHIQUP atBeSublsitd tyged by the
t hereof, . (27 conmpoynd . .which is . .
Al ARG AP AG a hPHBE, RyRERy SHE SUITHHA 6. ToF (BERPRLe -

metﬂbhy group, ethoxy group, propoxy group, isopropoxy group,

‘butoxy group, sec-~butoxy group, tert-butoxy group, pentyloxy

group, isopentyloxy group, hexyloxy group, isohexyloxy group,
and the like.

The "alkylsulfamoyl group” means a group wherein thg
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 group are
di—substitufed.by the same or different above-mentioned alkyl
group, including, for example, dimethylsulfamoyl group,
diethylsulfamoyl group, methylethylsulfamoyl group, and the
like.

The “heterocaryl group” means a 4- to 7-membered

monocyclic heteroaryl group which has 1 to 3 hetero-atoms
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[1,2,4]triazol e-3-ylsulfanyl)-N([1, 2, 4]thiadiazol -5-y
[ )-2- pyridine carboxam de or a pharnaceutically
acceptable salt thereof. (28) A conmpound which is

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

triazol e-3-ylsul fanyl)-N(3-nethyl-[1,2,4]thiadiazol -2
-yI) 2- pyridine car boxam de or a pharnaceutically

SRR tg{-‘%gsr%%ﬂﬁaﬁq &y PRy 985 (x5 Ry Eag atom
anhln%F%Lb%haﬁebg §n glﬁég¥£% §g§38 ?Yloklagtéiﬁgfﬁgely
lazol ~ =5-y[)-2-pyr |ne car box of ' a

bi@y@amqgﬁm%ﬁ@éhﬂm g@@aggtﬂbi@h%mé fohfeddy cohded@ratAon of
conpoun ichis
the-eneeydidc pptedpacy 3-gifeun Wity § tenzend 1ipg 4t pyaidine

i, SARGIASING. ( £9t 5FIPhe s EREV SFORRy GHATY grou,

e

grl?mbg & haxia At dgpeup; VissidHiamd DesB: §Ablb 1 0kadldlvilagpoup,
e -
lS?IXSlGIOﬂﬁﬁtyI )gmn{z& rreprzryndpi 2, 9roumi adipyAgmigiipv)l. 2. gFeuD,
irboxan1 3 harnaceutlca “y cce%;ab
. PY§&F‘F‘Z%H§ e‘%ﬁ"ul{'s?yrﬂz&? PFBo%ﬁB“Rhu%‘FF? 1oyl group
gréub6 QEQQ%XnBX?ide%u Y| il f 203 by - f$ﬁﬁ1 &ufﬁ&ii@inyl
- 'yl sul Tanyl) (pyrazi n-2- ¥ -pyridine
groapboqamndgaminpl ghaupacemhnoahhylagreppabbensamidazolyl

t her eof . _
group, imidazopyridyl group, benzofuranyl group,

&u1nolyl

naphthylidinyl group, 1,2-benzisoxazolyl group, benzoxazZolyl
group, benzothiazoleyl group, oxazolopyridyl group,
pyridothiazoleyl group, isothizaolopyridyl group,
benzeothienyl 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 Jgroup, isopropylcarbamoyl 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, dimethylcarbamoyl
group, diethylcarbamoyl group, ethylmethylcarbamoyl group,
dipropylcarbamoyl group, methylpropylcarbamoyil group,.

diisopropylcarbamoyl group, and the like.
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(33) A conpound which is

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

ol e-3

-yl sul fanyl)-N(1-nethyl - 1H pyrazol - 3-yl ) - 2-pyri di ne
carboxam de or a pharmaceutically acceptable salt
thereof. (34) A conmpound which is

3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo

| e- 3; " . . .

yl sufP&ny PR 2HEHRMIAY §TPEPoI 23RS - SRy AW 9roup

m ~Q9%§%H@?§§§ ayp%wanaﬁauéi@ﬁdﬁﬁ&ﬁéﬁ%ﬁ&WA@ éfiilsgﬁaup,

t her eof . A" pharnaceut | c conposi t1on conpt i
indledihel, | Dot nexdnipld 0 Mebhisetl O gricigat BRRAYylamino group,

prevention and/or retardation of onset of type |
PrepyBamasomgirioupus isEPropydemiam I Tape e st gbaming | yroup,

2 ne _or_nore conpoun ). selected fromthe group

sef bt Lp Ry SERRST ooT obPhE. PRFYERNTRS: (o) of hor

gl ucekinage. | %ﬁ bi,ssgHani ( % a

agoni st, 28 %%§é%ﬁéﬁ$Y%?& e? g%ﬁggog?gg?%,e ?)aﬁﬁ&g group
diasgbetdasutdadeby nhicbsane andiiffPHrdnisabolre-mentioned lower

secretarorues; and (3) a pharmaceutically acceptable
alkydr iggoup36)ncA uglinchki fas e ex@mMbIgr i rglngfditlaghint group,

s §R0BE Ao "G SR YA GIRST g P EAPEH oy amino
grbli 28Ul £s68RGby PR Q6 BESYENtI ve agent for

The “alkanoyl group” means the carbonyl group to which
the above-mentioned lower alkyl group is attached, including,
for example, methylcarbonyl group, ethyicarbonyl group,
propylecarbonyl 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,
lincluding, for example, methylthio 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 group,
ethylsulfinyl group, isopropylsulfinyl group, and the like.

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

including, for example, methylsulfonyl group, ethylsulfonyl
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di abetes nellitus which conprises as an effective

conponent the conpound according to any one of (1) to

(34). (38) A therapeutic agent and/or preventive agent

for obesity which conprises as an effective conponent

t he compound according to any one of (1) to (34).

Best Mode of Carrying Qut the Invention The foll ow ngs

will illustrate the nmeanings of the terns used in the

present specification to explain the conpounds of the
grQN@EnP¥%ﬁYl$P¥EﬁQ¥Héﬂ%ﬂﬂé iyppropyyFusfenpl JrRIRdand the
l#% groups of cyclic hydrocarbons of 6 to 14

"bons, for exanple, phenyl group, naphthyl group,

b|ph9H¥|“giﬁ?@su@f&ﬂ&!hmﬂﬁ@”Bro%ﬁd hedd k€. gdb8p wherein
"l ower al kyl “group” heans preferably a straight or

hyldragehedtohabfi ahkybmfginougrotiplitombnoashbasituted by the
i ncluding, for _exanple, nethyl group, ethyl %rou

abﬁﬁf@psﬂpnai@esd @%%ﬁ%tblﬁony cﬂ?{PuR)utlﬂCJngdduw 9&3959@16'

u rou tert- but u ent
medhGi1Bu12ER5 bl ho O Odoukst |- Stiy1 e Sl folfyr, group,
pxﬂbguaulio&y%ﬁﬁhbyb%egyI ofr 9§8pr3pﬂ§ﬁik@ﬂ§r!£mﬂﬁ8U?roup

2-met hyl butyl group, 1,2-dinethylpropyl group, hexy

grouﬁhe I'abkexytagboupl groepllymeentsyla gyomy wherein the
nmet hyl pentyl group 29 3-net hyl pentyl group

thlrfgaPnéttﬁm St yiheyr sapPoxal 29gPHEL Hy tﬁ}ttgﬁ Wil by the
abgve- BT B %833@@%@2 BBy S pexanpie.
meih@k?&hbbbﬁ#lgrOUp gﬁoﬁbhy|bUtyétth?dErbonyl group,

1,2,2-trinethyl propyl group, 1-ethyl-2-methyl propyl
prgpylpxryaadben¥l| gkeup, isopropyloxycarbony 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):

(}

Fing A

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

10-membered aryl group which may have on the ring A, 1 or 2 groups
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The "cycl oal kyl group” means a nonocyclic saturated
hydr ocarbon group of 3 to 7 carbons, including, for
exanpl e, cyclopropyl group, cyclobutyl group,
cycl opentyl group, cyclohexyl group, cycl oheptyl
group, and the like. The "lower al koxy group"” nmeans a
group wherein the hydrogen atom of the hydroxy group
is substituted by the above-nentioned |ower alkyl
group, i ncl udi n

se

FOURA HFObARS §Fh cTRONT oIk ot BUp: SHo g olPoupoves

-b ert - hut e
wRERLHAAS, Syt Lo St B RO by iBogn
atefdot el hf@rodProaipkyt Hd agaybxgaoupl FEaNs maydfetpher
wherein the hydrogen atomof the sulfanoyl group is
benenbstabstefubrdablovére alkmbogeonpht andeldabpgyn atom.
grou r ef er abl for exa

neth§h§Lpﬁ%§g5ﬁggﬁamﬁwbﬁfﬁ§is%?F%ﬁ%§$P£faﬂaﬁm) or 6- to
1o GERPARNESH PR p o AU A48y el s ppeteraniy

a BydtegenmahpsBedf hdtBroariyhegablpl svhtaimmyhggabupease one
di -substituted by the same or different
nigpogennahtinohrdthe kyinggr oup, including, for exanple,

di nret hyl sul f a I [ou di et hyl sul fa I rou
ot TR e A e PPy Shaedes. TPRY efpbPe, pheny
n t mn S . e
oxglfl S AFEMLA SO TS Sudgi) ) TN Syanonns. szou,
thhetieaeeaiyns grd@ipsel ethveh¥l omgithapgr oupriconsliestli nggodup,

oxygen atom sulfur atom and nitrogen atomin the
tehEREPSELET o RY T BY hBrerRatRyeigidinyl group, furyl group.

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
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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0

bi cyclic heteroaryl groups which are forned by

condensation of the nonocyclic heteroaryl group with

a benzene ring or pyridine ring, including, for

exanpl e, furyl group, thienyl group, pyrrolyl group,

i m dazol yl group, pyrazolyl group, thizaolyl group

t hi adi azol yl group, isothiazoleyl group, oxazolyl

group, isoxazolyl group, pyridyl group, pyrimdinyl
group, yridazin group, pyrazolyl group, pyradinyl

fl@Pé&Be ﬁﬁ?mmﬂ%ﬂd e Pé&ﬁe ﬁ§QGU|W&#@dmé;' group and ethyl

ui nazolin rou nol..zi.n r gqui nox

o g, e 0y TR A s eauPo Py EnagiaRg broféirea.
i M dRZOPYHE]AY]y 95QUPhe HRNY¥Eng04R total, the groups
napht hyl i di nyl™ group, 1, 2- benZ|soxazonI group,

rebepzexazdl yir t@eoﬁollhmnﬂgtﬂoammlay(vgrbup
oxazol opyridyl group, pyridothiazoleyl group,
isothizaolopyrldyl griep, benzothi enyl group, and the

ke The "hal ogen atgnt |ncludd§ for xa
hi ﬁ t om Npr €§7£§{ﬁr/lodlne

IégyﬂThe N\ r aI I arbam)yIN oup nmeaNs-N he,
banoy| r&r up mono- substltuted by t he

oqunentl d INwer  al kyl , ncNudi
E€ Tgar aanHcgfaﬁﬁ g;y%Eﬁgyl
proquNarhannylhgﬂ¢up, |soproptharba N group
butylcarbanoyl group, sec- butylcarbanDyI group,

rt but Ica&?annyl gr and t L -1 owner
ﬁi_ oup' |ne ns the‘carbanoyl| group
ubstltu by th or diffdent N __=

abOVe-mentioned 1ower "al kyl' group, in€l uding, for

a6 BERE CLERYR ot SEPORR FRPGRBRRt Py BB EArBRNy ()

group, nethylpropylcqm@annyl group,

(o e e W

N-N

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):

mmEﬂmB
N

(1

means a monocyclic or bicyclic heteroaryl group having such a

relative location as shown in the following formula (X):
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di i sopropyl carbanoyl group, and the like. 31 The

"l ower al kyl am no group" neans the am no group

nono- substituted by the above-nentioned | ower al kyl
group, including, for exanple, nethylamno group,

et hyl am no group, propylam no group, isopropylam no
group, butylam no group, sec-butylam no group, or
tert-butylam no. The "di-Il ower al kylam no group” means
the amino group di-substituted by the sanme or

ab f f eNent ~above- nenti oned | ower al kyl group,

/thlu | Nghg i or exanpl e, di met hyl am no group

et iho group, dipropylam no group
met gyl propyl am no group, or di i sopropyl am no group
The "al kanoyl group” neans the carbonyl group to which
t he a@dve-nentioned | ower al kyl group is attached,
i ncl udi ng for exanpl e, methyl carbonyl group

1neWH§fF%aFlb%rﬁFlN g}@oﬁﬁe TARgpyE cReWRMIO gheupitrogen atom of

ylcarbon r ou an the i The
ensS ARS AR bERRRO LY, 85 ARexfot ettt Bher o n the
abovengentin@irfbyal 1kanoy brdr opi¥@l A t aelked rdaradl Nogroup”
group, including, for exanple, nethyl carbonyl am no
represpntedt foyt cehbomyilragri Bo lgrsouphe same meanings as the
I sopropyl carbonyl am no_group, and the |ike. The
aboyprgpthiedgr BeherABERS 9T9FBUpP wherein the

abovﬁhgef@&inqg”%d i add Kykogr %% eat t%ﬁ%ﬁ group,

ul fur |nc I ng, " for exanp

imgaaEplyet gybuhpi,o :@ro&mazoare@pylgﬁwp grmtmdlazolyl group,
. isopropylthio group, and the |ike. The "al kyl sul finyl
trgppopeyenmin, greFY aegBOUp | Hes oxtrnle gropnepyrazinyl

gr%&%?r alk% fyé¥1uls a%%%&&%?n%f gr%%£v|9§razolyl group.
pyrimidinyl group, pyridothiazoleyl group and benzothiazoleyl
group. Among these groups, thiazoleyl group, thiadiazolyl
- group, isoxazolyl group, pyrazinyl group, pyridothiazoleyl
group and pyridyl group are preferred, and thiazoleyl group,
pyridothiazoleyl 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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group, including, for exanple, nethylsulfinyl group,

et hyl sul fi nyl group, isopropylsulfinyl group, and the
i ke. The "al kyl sul fonyl group"” means a group wherein
the above-nentioned al kyl group is attached to a

sul fonyl group, including, for exanple,

nmet hyl sul f onyl group, ethylsulfonyl 32 group,
propyl sul f onyl group, isopropylsulfonyl group, and the

i ke. The "al kyl sul fonyl am no gr%%g means a group
ITANEr 1% A IRANHFe AT ANBME PIed At @P@ujﬁPW%r alkyl group,

d h b I
oy PRt e PRy HHbAG, CFBe BraRaptt TRernSPoirfoyPaholY the
hy@F-@uRa1 R4 1YL Sk G V8 aabgrt%medpwpyllwéro AY ki §Poup)
group, or |sopropylsulfonylan1no group. The

antakk@xypogilbgaplipgasepthoreapsefiegredp mhereln t he

hydrogen atom of the carboxyl group i S substituted by
the T Sﬁ@wrﬁq%enatwr% p'swmww imgludes’, for

exa hox car bg grou ethox n
8T8, ot oy usroaSKY% 5588, I BESEYEDBRG Y (DR SbPopy1
greag, tﬁuatyi ghssu %ﬂ@éﬁaﬁpsﬂﬂﬂﬁﬁgrbﬁﬁr%ﬂlﬁﬁr roup,
group of g carbons™ nmeans a straight or brancﬁ
J.sobaopoayvgd‘@m $atturat gdoupydebtarboa a;)‘rcump fdluotine ﬁtom
carbons, specifically including for_ exanp

brﬁ@ﬁﬁ?leﬁ@oﬂrouBYdEPﬁymgﬁgyﬁrogﬁouﬁropyygﬁexﬁ?gﬁgl group,
mekﬁggﬁgg¥h§ EBSBD’epﬂg¥g§?ﬁycrg%gﬁgﬁnﬂekﬁgxkbkﬁyl Eroup,

Show's
metnﬂﬁguaﬁsoﬁirlt o] b Hoarforlyle groepe NpropyLPtasbonyl

the respective synbols used in the fornula (1) wll
grggpex¥Manm§$hyl.group aminoethyl 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-vy1 group, 4-methyl-thiazole-2-yl group,
4-hydroxymethyl-thiazole-2-y1 group,
4-methoxycarbonyl-thiazole-2-y1 group,
4-methoxymethyl-thiazole-2-yl group,

4-aminomethyl-thiazole-2-y1l group, 4-cyano-thiazole-2-y1

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

4-methoxycarbonyl-imidazol-2-y1 group, isothiazole-3-y1l
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by the follow ng exanples. The ring A represented by

the formula (11): a ring A [wherein the respective

synbol s have the sane nmeani ngs as defined above]

represents a 5- to 7-nmenbered heteroaryl group or 6-

to 10-nenbered aryl group which may have on the ring

A, 1 or 2 groups 33 selected fromthe group

consi sting of |ower alkyl group, |ower alkoxy group,

hydroxyl group, hydroxyal kyl group (the hydrogen atom
gretipyhe hydr dahygreymsithyie Igaihdazalier3 -giloup may 9roup.

e_su ituted by a | ower al kyl group) and

[1hgl 3 18 bﬁ%ogﬁ% g to 7-menbered heteroaryl group P

5- ﬁEtﬁylEQrb&nyFfbgr@fjtﬂié(hlgﬁeﬂpz yEPEEsEp! ed by the
ring"Ails prefera 6- nenber ed het eroaryl

[1gaoupthmaﬁaaﬂong5ayllgﬁsﬁpone nitrogen atomin the
ring. The ring A specifically includes, for exanple,

3- Hﬁéhyﬂ [éréuﬁ?th%@@h@égbréyY gﬁEQEPr|n1dazolyl group,

thi adi azol yl group, thienyl group,
[? ?a§L¥E§$ %ﬁ%dﬁ :Ptetrazolyl group, pyridyl group, IF°UP-
5- H¥Ek3k9h@¥hy9f9uf 4§H£¥52918U9*y1th'éf@bﬁY' gﬁ?ﬂﬂzln 2-yl
i Soxazol yl group or pyrazolyl group, triazol eyl

grgupup,pyrmidiazei2yly 1gr gupupt hidaaed eyl -gryonip iaved 2 {yir | dybup,

group bein referred, and triazol eyl group being nore
‘Bﬁ%h@#?@@thﬂielmh@¢6%}nésY%ﬁII expl ai n the substitughPuP-
%ﬁyEcar onyihfh{aggof‘z -yl group,
5-hydroxymethyl-imidazol-2-y1l group,
5-methyl-[1,3,4]lthiadiazol-2-y1 group,
5-fluoro-[1,3,4}thiadiazol-2-y1 group,
5-methyl[1l,2,4]triazcle-2-y1 group,

5-methylcarbonyl-{1,2,4]triazole-3-y1l, isoxazol-3-yl group,
4-methoxymethyl-isoxazol-2-yl 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-chleoroisoxazol-3-yl
group, 5~aminomethyl-isoxazol-3-yl group,
4-methyl-1H-pyrazol-3-yl group, l-methyl-pyrazole-3-yl
group, 6 -methyl-pyridazin-3-yl group, thiazole-4-yl group,
2-methyl-thiazole-4-yl 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 of 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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The ring Ain the fornula (1) may have a substituent

or substituents on the ring. The substituent on the

ring A includes |ower alkyl, alkoxy, halogen atom

hydr oxy, and hydroxyal kyl group (the hydrogen atom of

t he hydroxy group may further be substituted by an

al kyl group). Anpbng these substitutents, |ower alKkyl

group, |ower al koxy group, hydroxy group and

hydr oxyal kyl group are preferred, and the |ower alkyl
cagb@zmmur@amo@ ﬁh@f éﬁ-Wé—éenThéa§u§§t¢@ulé}ﬁ@r@‘ﬁalfh‘énrﬁW@PP is

A re spectl i ca a/ %%{mlgdes& ogb e%@wtgrso% I ated
f@@éﬁ’bcﬂ{%}:ﬁ) 5? e G li&cetdhﬁ?rgxﬂ{fﬁ:@&¥ﬁ Q’E&Hp’sulfur

ydr oxyet nmet hoxyne group, ~ 34 fluorine

atéh oot @gybéﬁﬂaﬁdmua atom with nethyl group and et hyl
group bei ng preferred and net hyl group being nore
pr ef erm@badaa:mgrausrgaqnfze@alm prefastannile i RgtRopAn atom,

ot §iupsotin Bl F by e SRR ot
~C%N ﬁ/bg\lYah@YMﬁ(—HQ‘gM theé Mekdl YAn%rh‘!{ %%Nrﬂﬂ\i‘d&en

. N are preferable. The
at@ﬁpun&fﬁemt&ﬁﬁ,ﬂbﬂﬁgbyl F.Hh@nf ONRTHa- ( l2¥)ad - &#,-Yare preferred,
with sulfur atom being more preferred.

R®> and 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 or 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 1l0-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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Cr e~NY ~NY NN~ EY NNN NNNNNN MO -~NY HO-N
HO-YNY N-N, NNN NN or are nore preferred. D
represents an oxygen atomor sulfur atom wth sul fur
atom being preferred. The ring B will be explained by
the followngs. The ring B represented by the formula
(rr1): 2112 ring B N (Ill) neans a nonocyclic or
bi cyclic heteroaryl group having such a relative
| ocation as shown in the followng fornula (X): 35 |

byc qondgnsmtiopxet g heReene helegNwilght fe 31 i & -Bepgred

L e
suBs@YRute AR @IEBLSUgPYub NedVinG PrB28ihhe @P®heteroatoms
meani ngs as the above-defined "heteroaryl group”. The
seflepgeB firmml tide grofupr cexahgpt g biffiraziateydn gtomp,sulfur atom

and oxygen atom.

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

The 9- or 1l0-membered bicyclic aryl group more
specifically includes, for example, ethylenedioxyphenyl group,
methylenedioxyphenyl group, tetrahydroquinelinyl 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 tetrahydroiscquinolinyl group
being preferred.

The "5~ to 1l0-membered heteroaryl 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 hetercatoms selected from the group consisting of oxygen
atom, nitrogen atom and sulfur atom.

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

imidazeolidinyl group, and the like.

40



i m dazol yl group, isothiazoleyl group, thiadiazolyl

group, triazoleyl group, oxazolyl group, isoxazolyl
group, pyrazinyl group, pyridyl group, pyridazinyl

group, pyrazolyl group, pyrimdinyl group,

pyri dot hi azol eyl group and benzot hi azol eyl group.

Anmong t hese groups, thiazoleyl group, thiadiazolyl

group, isoxazolyl group, pyrazinyl group,

pyridot hi azoleyl group and pyridyl group are

pref Eheeld; Qﬁdlphmaﬁbﬁéﬁﬂ-éﬂéﬁ@llQnHQﬁﬁﬁQﬁﬁﬁkﬂQS@UP more

I soxa gr are e preferred
soeas ety hLOBIRACEna FPRg TRRPELS sLolrPEHpLyL S oroue.,
isB&%ﬁS& Bly %r%H?St'twﬂadlffﬂ‘“&fﬂ%ﬁr(ﬂnéﬁEhéﬂpr group,
con3|s I ng ower “al Kyl group, Iower alkoxy group,
pyraloganaabbayl grofpuobenebhyidgroLpl dydupxybenpopazolyl

hydroxyal kyl group (the hydrogen atom of the hydroxy
grgupup ofenFRtmiar@lgrml kyl9rgdup REPZPETIABSLPYHt edIBYUP .
kyl gro am noal k rou al kanoyl
be&?8gﬁraegﬁboxyl %ﬁéﬁﬁj aIko%V‘ﬁPﬁg Wgépﬁ gnd cyafio” P
trQEQHByrfaﬁﬁgyih&fbuﬁsaﬁaetﬁébﬁikéUent on the ring B,
I ower ~al kyl ~ group,” | ower al koxy group, hal ogen atom
hydr axygdbkylhegrsoumo (0hacmpdirege hedeawaaty1t bechpdr axyt to

group of the hydroxyal kyl group may be substituted by
7- ﬂemﬁﬁﬁﬁdamRypchéﬁﬁ)he&ﬁFﬁ@&FMﬁ 9T By U P Eperred, more

n ar.e .pref eryed
ooB GRS Y83 P o sp e YR, Sl 1 SERLgorems
greﬁpt her BMﬂé%I%MupgiQU?réﬁdr@@dSUbStitUt ed by a
a

| ower al kyl group) and kanoyl group are nore
pr ef Bne eobycﬂmléuﬁsmwnbfoa thed caxjpoBsspeeptresahied by

lb&%‘?ﬂ%}r for exa ms ggtggfir%g%ov%t,h%hdg;r)gggicularly
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 cycloalkyl group are
preferred, and 6- to 10- membered aryl group, 5- to 10- membered
heteroaryl 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, triazoleyli group,.
tetrazolyl group, pyridyl group, pyrazinyl group, pyrimidinyl
group, pyridazinyl group, pyrazolyl group, pyrrolyl group,
pyranyl group, furyl group, furazanyl group, imidazolidinyl
group, isoquinolyl group, isoindolyl group, indolyl group,

ethylenedioxyphenyl group, 'methylenedioxyphenyl group,
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group, butyl group, nmethoxy group, ethoxy group,
propoxy group, isopropoxy group, butoxy group,
chlorine atom fluorine atom brom ne atom

hydr oxynet hyl group, hydroxyethyl group, U

nmet hoxynet hyl group, ethoxyethyl group, nethoxyethyl
group, nethoxycarbonyl group, ethoxycarbonyl group,
propoxycar bonyl group, am nonethyl group, amn noethyl
group, am nopropy roup, nethyl carbonyl group

|
QUARRALY & LB P@Fé@ﬁ%héﬁéﬁwférm- déhaéﬁgiaﬁeiﬁrﬂegroupr

Like. _Am hyl |. . i
tekraRyafPane e Lty e g, Stk sietitio 1Y 1" difshap
beﬁﬁgﬁ.ﬁidﬁ@%’*‘l QQQHQB(S"%%WBH&E YD, MBERSVeLAvdleyl

group, nethoxycarbonyl group, ethoxycarbonyl group,

grauphdmidotriapodyyl grbnpetiiai zgfungny Ingroylpe achohypropyl
group, and ethyl carbonyl group are. preferred; and

ITREPhYFY GFAUBL YL IRAWy FCHPPegrdufroORBr hEXghehayy Ll group,
d_met hyl car bony| f d
cYTREREPEYE SRR haTe RYL LR o Y T QR ey group.
1sbpragel %r%ut\f;', e gréugt,etémﬂtytlh@;f@@é eaddth&N9KB. Among
hyl - t'hi -yl

4- hydr oxynme azol e- group,

" thdmpgihenyic arbapy | nehhakpl eg?oyd, gyvoudyl group, imidazolyl

4- et hoxymet hyl -t hi azol e-2-yl group
9rauR i HAAHOIPY- BFQYB) LIpLeYlgpEgpp . cyclopentyl group, and
5 7 t i - 2=yl - -1 hi le-2-
v SHERT R eRErEs Rk psrdestipnd pRERRT IOAE ki i ovove.

im@aQEpLy #-g¥Ridly,| thitkdaiel1gydul) aul, thienyl group are more
4- met hoxycar bonyl -i m dazol - 2-yl group, .
preferhedzol eithy| phenydr oggoup or pyridyl group being

oo a8 e, 0

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, carbamoyloxXy group, carbamoylamino

group, cyano group, sulfamoyl group, trifluoromethyl group,
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5- met hyl carbonyl [ 1, 3, 4] t hi adi azol - 2-yl group,
[1, 2, 4] thiadiazol -5-yl group,
3-methyl -[1, 2, 4] t hi adi azol -5-yl group
[1,2,4]triazol e-2-yl group
5- hydroxynethyl [ 1, 2, 4] tri azol e-3-yl group,
pyrazin-2-yl group, pyridine-2-yl group,
4- et hyl - pyri di ne-2-yl group,
4- et hoxynet hyl -i m dazol -2-yl group, U
hajogenhyld@mbonyicimi dazof22C§| gdsapoyl group, N-C2-Cé
- hydr oxynet hyl -i m dazal. - 2-yl oup,. .
ALESRUVAGRLES. 3 GHAM ad: GIor6o. FUGF LMo eroup,  N-C1-C
2 = 3, i adi ) 2 2-Wl_~Qr 0
al%y%%#%%ﬁT%%%’4§%éﬁﬁ, Pﬁ%P(%ﬁ %%_d% YRkylsulfamoyl group,

riazol e- 2- oup

C15€hed IRY T DIt [ohoipd] C1 1 eg dlacwtsill £ o gzohup3-YHC1-Ch
group, 4-nethoxymnet hyl -i soxazol -2-yl -group,

algyheuhypnysonidnol ggoyp, GitoGp,alkoxycarbonyl group, C1-Cé

- hydr oxynet hyl -i soxazol - 3.yl _gro . ,

218 EThSRy eeRy| 2pdofadorisey| af gy Lanine group.
5'nﬁﬁhﬁk&ahQQQyE'%f@f@i?élﬁ?ﬂ1gﬁHﬁB”hs a substituent. The
5-chl oroi'soxazol -3-yl group

prbfastraanetiydrdseaanl - 3gybugr ouincludes, for example,
4- met hyl -1 H pyrazol - 3-yl grouE, 1- et hyl - pyrazol e- 3-yl

hygreupme Bhyiktdsauy hvdaeruedhyl o, hyNrezyPEopyyl group,
rou 2-nmet hyl -t hi azo] ez 4-yl oup, i soxazgl 3-yl
o8B soRERRULY iqrelste Batpivanirthomou afgarotipentyl
grohsf esh8dih&l 11RR! 5 ePh ShPaRbLyREeRy Bt §Abup Ul hirakPdthyl
or oxygen atom or a dival ent saturated hydrocarbon
grgupuphpirdxyprépyhr goosp, dhehydiremyestpsapvlagedup being
hydr ocarbon_group of 1 to 6 carbons" neans an al kyl ene
moxe obheHeri®eo 6 carbons as defined above, including,

fo My %wr%’ge'ﬁeépgljn FE ML q’ﬂfhrcﬁﬁp B¥|oﬁBem§{r YPsubstituted

by a lower alkyl group of 1 to 6 carbons. The substituted
hydroxy alkyl group includes, for example, methoxymethyl group,
l-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, propvl
group,butylgroup,isoPropylgroup,andthelikeare;meferrad,
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, amino group, monoalkylamino
group or dialkylamino group. The lower alkyl group includes,

for example, hydroxymethyl group, hydroxyethyl group,
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I sopropyl ene group, butyl ene group, and the |ike. Wen

the 38 carbon nunber of the dival ent saturated

hydrocarbon group is 2 to 6, an optional carbon atom

in the divalent saturated hydrocarbon group may be

repl aced by a nitrogen atom sulfur atom or oxygen

atom X1 includes nore specifically, for exanple,

nitrogen atom oxygen atom sulfur atom -CH2-,

-NCH2-, -S-CH2- -OCH2-, -CH2-N, -CH2-S- and
metppRY R thnl qruD l@é:.homwghﬁfﬂeﬁmﬁpt.r@g&hoxmwl group,

sulfur._ato oxygen atom
angbengFpEh Sngiih o RGOSR bIFRYPo, M SPETERF L FEPuR.
nm@ﬂglgﬁlﬂ6ﬁeﬁ 1sanedybq?fferegth yeaminbRBERSENt | NGyréup,
hydr ogen ato | ower yl group, “al koxy group or
difiathgtamindmethybe ddcaer akkyl -geohpiamiapmeskbnl edgioup,
R2 and R3 are the sanme or different, each being
am@nemrethbl yaFfEithy |2 Gngdme -erthatlh girougr olpamipp pethyl group,

ferably, both of R and R3 | a
%gﬂg:gﬁ?%%&yogﬁﬂﬁﬁgh r229e§8ﬁ$éa Bvegéy%%égﬁglare%ﬁﬁup,

9. 5ﬁ§n§a§§0ﬁ§1d|fferq¥§“q¢ach represgihboguRyef er abl ygroup,
nmet hoxy ‘group or oxXy group nore preferably, bot

2 - ahifd- Bade B3y Brgropel hoxymgngup. TReathhabepenyat onfgroup,
represented by R2 and R3 is preferably fluorine atom
5-2Riee T PRNBY bm SFOBR oni heaBi ety L vh 1 HLme Hey ] ner 2Bk %TFOUP-

o~ GHL S et SBRL BT oL FLER! SR e i e
grb8p! esent San fiy- d1ihyt0- Negheued aryh -gnoHp-ebhyl0  group,
3-amino-propyl group, 3-amino-l-methyl-ethyl group, and
2-amino-propyl group are preferred, with 2-amino-ethyl grohp
or 3-aminopropyl group being more preferred.

R' may have a lower alkoxy group {(wherein one of the
hydrogen atoms of the‘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, éthoxy‘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-1-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 2-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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10- nenbered heteroaryl group, cycloal kyl group of 3 to

7 carbon atons, or |ower al kyl group. The "6- to

10- nenbered aryl group" represented by RL indicates

an aryl group of hydrocarbon ring of 6 to 10 carbon

atonms, or 9- or 10-nenbered bicyclic aryl group which

is formed 39 by condensation of a benzene ring with a

5- or 6-nenbered aliphatic heterocycle (the aliphatic

het erocycle ring may be substituted by an ox roup)
byhawime drwiei the @mlaOhgremamwurweé%P@dsﬂgég& Eed by

T OGP AR M N A D
hyd I
o VA S BT SRR (56 s o

digFedgntan @r@f%rhlbklg m&iumyhlgymamheamgoxy group or
preferred. The 9- or 10-nenbered bicyclic aryl group
dipdkplanpeesikesy |y i mHawes, foanéxanpmere preferably

et hyl enedi o henyl group, nethyl enedi oxyphenyl

a1g) S bEnERe SN CHEPRB | hyl or oup,
t et rpbydr Qi Qﬁ'f'l%%!l'l@l bPURx Ml 0lafd Aol hd%QUPgroup,
2, 3- ydrobenzofurany group,

methﬁidmhudéﬁhsﬁpenzqﬁuﬁﬁnyl gﬁmemhyammundehybxgroupgnmup,
i1 soi ndoyl group, and the like, wth

dl@@h?Yéﬂ@Hﬂ@R?%ﬁ@ﬁyl gFOuD oridet thRydtbkSoqui ABPPHy| them,
nepbPLPBARSr rB St octnt ad sy SR NEERITERY ppowp 1s
prgfgﬁf@&redmﬂocy&im@tlﬁfi@cﬁﬂ%é&h&fﬁupg@buB Weiklly more
menber ed bi cyclic heteroaryl group which contains
prefiereed. 1 to 3 heteroatons selected fromthe group
cons] 1sltml’;tj? a%fe g)i)‘/)%%nr 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.

rR* 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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atom nitrogen atomand sul fur atom The 5- to

7- menber ed nonocyclic heteroaryl group nore

specifically includes, for exanple, isoxazolyl group,

i sot hi azol eyl group, imdazolyl group, oxazolyl group,

t hi azol eyl group, thiadiazolyl group, thienyl group,

triazol eyl group, tetrazolyl group, pyridyl group,

pyrazinyl group, pyrimdinyl group, pyridazinyl

group, pyrazol yl group, pyrrolyl group, pyranyl

groulp mayrlydveyrolp - Ch Laldwmmpt L group, asiarsudsslitdenyl. The

and the |like. 40  The  9- or 10-nenbered blcycl
Czﬁ@?eﬁjé%ﬂ%ﬂﬂg%aﬁprﬂd}“em%ep‘%ébﬁ%‘i@ gropps e defiged above,
a onI 0 do

mog B e8I 00, Yirs O kampiRy DIy e ond 1% ¥
eth?ﬂlé@tﬁbﬁijilm yl gFaup, benzezalaidrbddyaup,  group ox

benzot hi azol eyl group, benzotriazol eyl group,
isbpnepycanpbnygt ouproiipi dawdtpyr indithyllcaptonyl group or

trlazggérldlnegl géoug and the like. As for the 5- to

ethylGRRBRPEY HEPRP 0P YII gROEH, P’ée%er’F% - 7- menber ed
”D”Oﬂ/clm'?hﬁé%o Y'N%f%'%%f ‘i{]{ nme%oup as a
speci fically, pyri group, im 470l group

subBtagabgy| Or opie orprtalfeewh greup? + G6 praﬁmmagrl Theroup
"cycl oal kyl group of 3 to 7 carbons” represented by
SpReifheaLdes thén§énéegroup@rﬁéeaghlmbd abofax andexample,

ticul ar . cycl opent gro | ohexyl . roup S
et BPLearbeRr L mitY T B obry | SR Iz SuD.
isbPELHYE faf SnyférHETSVOUBJS.oéﬁ def bngd ahgye, l:l.ke with

particularly propyl grotup and butyl group are

mephelesreochylamino group or ethylcarbonylamino group being

more preferred.

R' may have a C1-C6 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, propylthio
group, isopropylthio group, and the l1ike, withmethylthio 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 group,

diethyvlsulfamoyl group, and the like, with dimethylsulfamoyl
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As for Rl, 6- to 10-nenbered aryl group, 5- to 10-

menbered heteroaryl group, 3- to 7- nenbered

cycl oal kyl group are preferred, and 6- to 10-

menbered aryl group, 5- to 10- nenbered heteroaryl

group are nore preferred. Specific exanples include

phenyl group, naphthyl group, biphenyl group,

i soxazol yl group, isothiazoleyl group, imdazolyl

group, oxazolyl group, thiazoleyl group, thiadiazolyl
grgupupeingi maye prefprredi azol eyl group, tetrazolyl

o ouB! B aRe AR LB EEAPY st B s Skl - e
al{ﬂ%ﬁ’.ggif Ilﬁﬁli ﬁs{}%’du;g L AWRuabYr Yhe %ra‘Pdéo rBHf)QZ@é"ﬂefg.h@Epabove

azol'i group, isoquinolyl “group, isoindolyl

Thel pHefetHEd| kAl AUE inyel Rirloeiedipexyfieayllyginapudes, for
met hyl enedi oxyphenyl group, 41 quinolyl group,
exgmpﬂémthua@bhﬁysugf@mbl dlﬂyﬁﬂbvndoeth§ﬁBéﬁlnyl group,

oSy BTSN BELLDY., ol (LA oot ] B 1.

w:.@ﬁnﬁlgi:ﬂﬁrﬁéﬁh.fiﬁyl géPb‘ﬁ’p o8 né@ﬁ*fl 249k ext1 959@@% bei :Lng more
benzof uf anyl group, cycl opropy! ™  group, cyclobutyl

prgfempedcycl openyl group, cycl ohexyl group,
cycl oheptyl group, nethy group et hyl group, prop
ar oubpmaw%@\r%gw abll%h%‘ll%‘ﬁﬁ-iﬁ waSp%ﬁWlS @r‘-&&ﬁ

1§08 Eayrt ol dlig bRR U R SFBHRs ITRERIKe d1a’°°"e-

Thgrﬁf'@feff‘é&rﬁdkxg][%orﬁiﬁ'g&ﬁﬂgi Ysbeg:&@li@ala_@vdlncludes , for
cycl ohexyl group are preferre and phenyl group,

expppiidy|l gmetpylsubfdeydl yl ggoepp, tathydseyfogybup,group.

d.th yl f d, h
IO R M T

with methylsulfonyl group or ethylsulfonyl group being more
preferred.
R? may have an alkylsulfonylamino group as a substituent.

The alkylsulfonylamino group includes the same Jgroups as
defined above. The preferred alkylsulfonylaminc group
specifically includes, for example, methylsulfonylamino group,
ethylsulfonylamino group, propylsulfonylamino group,
isopropylsulfonylamino group, and the like, with
methylsulfonylamino group or ethylsulfonylamino 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 dgroup,

isopropoxycarbonyl group, propoxycarbonyl group, and the like,

“with methoxycarbonyl group or ethoxycarbonyl group being more

preferred.

47



The followngs will illustrate the substituent

contained in Rl. The substituent contained in R

i ncl udes hydrogen atom am no group, hydroxyl group,
hydr oxyal kyl group (the hydrogen atom of the hydroxyl
group may be substituted by |ower al kyl group), |ower

al kyl group (the hydrogen atom of the | ower alkyl

group may be substituted by hydroxyl group, alkoxy

grou am no group, alkylam no group, dialkylam no
groug R ST é@oﬁlkyééﬂ'ﬁalﬁoﬁFO&Poﬁﬁ a§Hessityent. The

o) h
1By B oo N SRE T arp P g avoge, g
pretRerBY H19GARMALRGREup 9 RINWANE HOVRASS, Tf%trh&kample
group constituting the 'ower al koxy group may be

meshbitinfinbedydnup hydthyybmgnoumrdig ogendatong like, with
car banmoyl group, nono-or di- |ower al kyl carbanoyl
meghganisar S5QyP BeHUS, mamowe%%%%ﬁw group, or

al kalg lgyﬁgaﬁb%,%gsﬁgm dﬁr&garmy %ﬁ%&?ﬁgoyg,rgﬁﬁu%,s )

susaweﬁeﬁtam e O5LerfY@NN, gtampc:lsuhsf AW 1 GF1AUP, group
trifluoronmethyl group, 42 halogen atom fornyl, C2-C6

inallkdasy|fogr exgpphe Cnlﬁ&ttarllmmm GnovD. gh@lq@yl(a.ma@@ group,
al kyl thi o_group, N Cl-C6 sulfannyl rOHE 1
etmm HPt@ilcﬁmh!‘Ry%BPPanﬁi?Fi gﬁ"@u ikeo Tk methylamino

oAbES ko SPUReca D oLyl Sul Lony) aroup

al kopy gibeayle @ BUP orCh-fmbmbalckdl aycnacganipoagdoup as a
N, N-Cl1- C6 di-al kyl am no group. Rl may have a
suhgtibrentky|Thy Supons -menlissad gealicaringgaosp dpcludes

en i oLl PEL e, DR BB a0 b, e
prQEQHQed“substltuentcontalnedlnft , includes, for example,
pyrrolidinyl group, piperazinyl group, morpholinyl group, and
the 1like, with piperidinyl group or morpholinyl 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,-C¢ alkanoyl group, N-C;-C¢ alkanoylamino group,

'~ C,-Cg 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, C;-Cg
alkylsulfonyl group or aminoalkyl group is more preferred.
Therefore, with regard to -x'-R!', to be more specific,

preferred ones are phenylsulfanyl group, 4-hydroxyethyl-
phenylsulfanyl group, 3-hydroxymethyl-phenylsulfanyl group,
2-hydroxymethyl-phenylsulfanyl group,
4-methyl-phenylsulfanyl group, 3-methyl-phenylsulfanyl group,
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hydr oxyi sopropyl group, hydroxybutyl group,

hydr oxypentyl group, and the like, w th hydroxynethyl
group, hydroxyethyl group, hydroxypropyl group, or
hydr oxyi sopropyl group being nore preferred. The
hydrogen atom of the hydroxy group may be substituted
by a Il ower alkyl group of 1 to 6 carbons. The
substituted hydroxy aIkyI group includes, f or ,

exanp met hoxynet h group, 1-nethox h
2 E‘Pﬁéﬂn@?ﬁwlﬁﬁlgﬁ ﬁet%&%t hyt- Jg?%%ogﬁ Bhedy L5t cany1
pyl oxynet hyl 1 ﬁqpng t hem
grBl;Jgﬁoxymethyl gﬁ%u%&%Px%2$ glFE&% oup is group.

4- ﬂé%h@k&ﬁﬂthyﬁiBheﬂﬁi@@lﬂ@@?ﬁy| QVOQQOQ@ ng NOr e3-methoxy-
preferred. RL may have a | ower al kyl group as a

pheopdsiifienyl Theroupuwer &-ethogromhengrasldianed — group,
i ncl udes_ the_sanme groups as defined above;, a Q%U? 1
4-eRBAFY RBRAYYLERELROY £t hyl grKRPP propy! ‘E%X@P §hyl-

pth?EBUl#%8§Eé§¥ 69rguRyg%?gg%gﬁghg§§nghgn?ﬁgﬁ ?E?%é%foup,

4-YheBadyhaghanio¥eirah¥y! Or gupuds a supshéthehdarbdmoyl -
hydrogen atom of the |ower al kyl group may be

pheoppdsil eyl by grwygr.oxyd - @gmm@hyl@ﬁm@ammkbxgh@mzkeplfanyl
am no gr.oup, nonoalkylanh g g E g &anglan1n no-
9rgHBup. "?ﬁQHEBRQFCQFPﬁpog oBpeP¥LFhdtany BCanpr Y2
| P, Q
e T
4-glLavpo-phAshPDERL Byhy Urgngnp ,a8+-ohebeyl pheoypsulfanyl group

am nopropyl group, nethylanm nonethyl group
2-gilngranphensliaylignvlp, ~ di $E¥¥RI am nonttR§GEhgkerpramoyl-

ongh bR BEARY, AERARIEL Y5 24 oI IBIER b 8HG1 soue,
3-methylcarbonyl-phenylsulfanyl group, 3-ethylecarbonyl.-
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-aminoethyl-
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-vl-sulfanyl group,
5-methyl-thiazole-2-yl-sulfanyl group, 4-ethyl-
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3-am no- propyl group, 2-am no-I-nethyl-ethyl group,

2-am no- propyl group, 4-am no-butyl group,

2-am no-| - net hyl - propyl group, 2-am no-butyl group,

5- am no- pentyl group, 3-am no-1, 2-di nethyl - propyl

group, 6-am no-hexyl group, and the Iike. Anong them

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

group, 3-am no-propyl group, 3-am no-I|-nethyl-ethyl

group, and_ 2-am no-propyl group are preferred, K wt
thiageilgo2eVhyFugfaupl or 3- ani n@FPORYI group bei hgHoPey~

preferred, . Rl ve a | ower al koxy group (wherei ,
th&ﬁéogF ?hgl ﬁ?gfoﬁgg atons of the | ower al koxy grou@prouP

4-BRYi0RG-sUREL LT L 0y DYsulyak@XY group or amino groupgroup,
as a Substituent. The al koxy group includes the sane
4 -gaabpmogs - ihianetle - 2bplesubfimmyl t hegromgst.hoxyS g @pamoyl -
et hoxy group, propoxy group, iSopropox rou and
thiggolek “XFGSBEEF%YFed,\Miﬂ?qHRMOxy grguﬁetgg%?agbamoyl'
ethoxy group_hei re pre d. Wen gh L 286 moy1 -
t he arkoxy“group is”su itute y ﬁ% r oxy oY
g g o A NP aRE s ST oup T SESHEL Luted MRy ey
thdkedle-bog1examphiy12- hydr oxy gatdigxy group, 4-isopropyl-
3- hydr oxy- propoxy group, 4-hydroxy-butoxy group,
thiakpdeelyyl- sl fighy diduoap ,gf oopang- hydaseye p? opbxgulfanyl
group, = 3-hydroxy-2-nmethyl-pro roup _
9Ty oy AP GPFaL e 2nd L ERITAPR:  SHRSHP 1 nefy ELuoro
2+ 0%y gt up,  3- hygdhgXy- pPr opoXym@t Ry PeaPényl -
thg?gég%oéyyﬁ-ﬁg?ﬁ$ﬁ?gthoxy g oupﬁ'are prefe?re%# %?th Y
thiakydeoryyetbaxyagyoup bei ngymonaf.erred. Wieathpkcarbonyl-

hydrogen atom of the al koxy group is substituted 44 . :
. thiwzedend-ylogplfenslani no9gePBRp may #oethglcpebonylamino-

thi%ggagtatgg—gleanyl group, 4-methylcarbonylamino-
thiazole—z-yl-sulfaﬁyl group, 4-methylsulfonyl-
thiazole-2-yl~sulfanyl group, 4-ethylsulfonyl-
thiazole-2-yl-sulfanyl group, 3-methylsulfonyl-
thiazole-2~-yl-sulfanyl group, 4-isopropylsulfonyl-
thiazole-2-yl-sulfanyl group, 4-methylamino-
thiazcole-2-yl-sulfanyl group, 3-methylamino-
thiazole-2-yl-sulfanyl group, 4-ethylamino-
thiazole-2-yl-sulfanyl group, 4-aminomethyl -
thiazole-2-yl-suilfanyl 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-methyl-pyiridin-6-~yl-sulfanyl group,
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1 or 2 lower alkyl groups. When the am no group is
substituted by 2 |lower alkyl groups, the al kyl groups
may be the sane or different, preferably including

al kyl am noal koxy group or di al kyl am noal koxy group,
and nore preferably dial kyl am noet hoxy group. More
specifically, for exanple, am noethoxy group,

nmet hyl am noet hoxy group, di nethyl am noet hoxy group,

di net hyl am, nopr opoxy gr nd the |ike. Anobng the
S'ngﬁy éﬁVﬁba%ﬁﬁig'ﬁibgﬂfﬁgﬂﬂfnethyIaninoethoxy grod%louP’
| f i D di {1i noet hoxy group bein )
o #%Fge&grg$g$gégéﬁ%ngagﬁ%g%%?a | ower alkylcarbam)ylggroup
6-gibupyapyaigubhst st yesal fadi® | ower al kyl car banoyl group,
group includes the sanme groups as defined above,
6 -peghylapyyifioner 3avkysehfdanbyl groups of 1 to 5 group,

carbons, nore_preferably | r _al kyl car banmoyl groups
2-GRrbapgy 1 3DkaBbRe TR B G Ea T omer al Kyl car barg5TUe-

- egl f] Y3ilpgl { hyl car banmoyl gr oup, )
6 %?Eg?ggﬁgaﬁg§?8§%%oﬁpffpgggﬁ?c r banoyl group and tH%rouP
6 -hiekkBylvatbamey bypepi foneys -yl - gadEpnyei ng nore group,

preferred. J Rl may have a di-I|ower alkyl carbanoyl
2-geshplasrbaneyibspyridhne - el + spk¥anykyl car banoyl group.

roup inclydes the. sa roups as defined above, a
2By P ARG el hy PULE BRRDY|  or oup, Boup,
6 -8y 8hBYbeRLAAABYS - Gi OkR1 £ £4PY! Met hyl car banmoyl group, group,
and the like are preferred, w th di nethyl car banoyl
2-grafibubeongthybr pypiéiee r €eyl RiuhEgnnhve a hal ogen group,
atom as a substituent. The hal ogen atomincludes the

6-sxiElunESmathuts PRESIRBRVE; Y vFubkampl e, group.
2-chloro-pyridine-4-yl-sulfanyl group,
6-chloro-pyridine-3-yl-sulfanyl group,
| 2-fluoro-pyridine-4-yl-sulfanyl group,
6~fluoro~-pyridine-3-yl-sulfanyi 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-methylsulfonyl-pyridine-4-yvl-sulfanyl group,
6-methylsulfonyl-pyridine-3-yl-sulfanyl 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-yvl-sulfanyl group,
6-ethylamino-pyridine-3-yl~sulfanyl group,
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fluorine atom chlorine atom brom ne atom and the
like, wwth fluorine atomor chlorine atom being
preferred. 45 Rl may have a C2-C6 al kanoyl group as a
substituent. The C2-C6 al kanoyl group includes the
same groups as defined above, nore specifically, for
exanpl e, nethyl carbonyl group, ethylcarbonyl group,
propylcarbonyl group or isopropylcarbonyl group, with

neth | car bon ou eth car onyl group being
2- R 5pe bR LT Bur e e e "G5 al kanoyl am rEFOUR-

ﬁ-gﬁ§H8m8§h 1OEgP§&iﬁ8§€%% 1P4 frred N- C2- C6 group,

ano speci y I ncltudes preferably, for

4- ﬁ&dﬁbk?eth?lhyh@ﬁyb@ﬁyﬁ@n1nO GO, 3-hydroxymethyl-
propyl carbonyl am no group, isopropylcarbonyl am no
phgnw&pmland t frotibke, W eNdroxyhgtlnt PRGN ARRIHENQr oUPTOUP

KLY BRANEISRERS] kSR, oriE Y o R e
g&h#ﬂeﬂ§ h80|gﬂ§ﬁﬁ£he 430%n ﬁOBB§n§§aﬁ§anedgroup.

pre erre I'thio gr up speci ficall

4- ueebudpglppaéﬁyabﬂnyno {;ﬁﬁupxacmh@thmyhyhmyba:gimpgroup,
ethylthio group, propylthio group, iso ropxlthio
3-geshpxvanbenndanire, Grewp et %WFW%YQP epylapino group,

|t h b h .
o SRy b Be AR %afB0S D ch P B el aman
gr@hbylSHLEQEBXEOQEQHHehQESHﬁﬁé tHEogEIe PLANPEyBSarbamoyl-
defi ned above The preferred al kyl'sul famoyl group

phiengllan&so proafoanpg bl 4 i dapromxargttamayet tpHeyt faamioyd group,

group, ethylsul famoyl group, | sul famoyl gr
4-§HENPhBhERKLAMGNOh rEIOME sl +aE:5 Ei/@%arﬁethyl pghenyiamlno

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-methylsuilfonyl-phenylamino group, 3-ethylsulfonyl-

phenylamino group, 4-isopropylsulfonyl-phenylamino group,
4-methylamino-phenylamine group, 3-ethylamino-phenylamino
group, 4-aminomethyl-phenylamino 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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or ethyl sul fanmoyl group being nore preferred. Rl may
have a di al kyl sul fanoyl group as a substituent. The
di al kyl sul fanoyl group includes the sane groups as
defined above. The preferred dial kyl sul fanmoyl group
specifically includes, for exanple, dinethylsulfanoyl
group, diethylsul fanoyl group, and the like, with
di met hyl sul farmoyl 46 group being nore preferred. Rl
- a uhti .group as a substituent. T
> g?%???é?%iE9?£g¥%ﬁpbi%g%%h%é the sanme groups as §foup,
4 -thefthyedaabameyl - Theapsbé ez retlarml kyl sul finyl group group,
specifically includes, for exanple, nethylsulfinyl
4-gtoypcasbpPPELt fi nyl grotipiazetepytslamimyl group, group,

L sopropylsul finy ou and the like, wth
4“W§?ﬁ?ﬁ§¥b??ﬁ?#e@#BE%mEﬁﬁ%thyIsulfinyI group being nBreUP:
-igl 8L | g | S, & -

4 R Sle Yy IS BBl ULy o[ 8H01 8% Y1 amino
greape gr oijxshlasrdefhizesd laboverlambiie pregesugd 4-fluoro-

al kyl sul fonyl group specifically includes, for
thaazppee2-Hhemimeul f onyl §rOWP. et hyl sul 4 orgthyteaphamoyl-

[ | syl fonyl group, isopropylsulfonyl group, and the
th??%§¥e gﬁ¥gaﬁﬁ?%ylsulfonyl group or ethylsul fonyl 9TOUP-

4-GERYPCRBHAHo PP Ehi B S LIS Sfh arfiilndrBY have an group,
al kyl sul fonyl anmi no group das a substituent. The
4-as4ptepy i otlyl @no o Drydgmime| udes t heoapne gr oups-asyano-
defi ned above, The preferred alk¥I$quonyIan1no_group
thiszelerearigminRgsgs®. forhigapptbiazole-2-ylamino group,
- S I | Qup, ethylsul fony] am.no gro _
4 lg?%%%‘{bsﬁl{l{eg%#%% %L%Tglco}lﬁ’ BE%U%, tl metrhyl arLthnyl
thiazole-2-ylamino group, 4-ethylcarbonyl-thiazole-2-ylamino

. group, 4-ethylcarbonylamino-thiazole-2-ylamino group,

4-methylcarbonylamino-thiazole-2-ylamino group,

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

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

thiazole-2-ylamino group, 4-ethylamino-thiazole-2-ylamino
group, 4-aminomethyl-thiazole-2-ylamino group, 4-aminoethyl-

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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i sopropyl sul fonyl am no group, and the like, with

met hyl sul f onyl am no group or ethyl sul fonyl am no group
being nore preferred. RL may have an al koxycar bonyl
group as a substituent. The al koxycarbonyl group

i ncl udes the same groups as defined above. The
preferred al koxycarbonyl group specifically includes,

for exanple, methoxycarbonyl group, ethoxycarbonyl

et el NeN X¥C group, xycar bony _
g{oupéy ng?EgHQIEeﬁiQ@F¥ nethoxyg ?ggnyl group 15or thyl

pyatilddngcarpaapmingr oyrdigi Ny pocarbaneyerpediddde Ri-yBY¥mino
have an al kyl am no group as a substituent. The
ITRWBy| ani no nganyde@ytmm wlemisioas def i nedroup,

_ab ferred alk N0 group speC|f|caIIy
3%&&8 %FQB gxanple é&ﬁ%ﬁ % © et hyl am #b°UP-
2-GHeMRLcAPHakbg1 L i Ke, T AQALUP bei ng
m)regpfef e?reg R1 may hgj Ve anmlé %—3& al kyl aniho L’
2-gyaup-pgradisabstylaento gHeigyr ef evagd- Mﬂdin@h Gplamine
al kyl ami no group includes, for exanple, dinethylam no
gr@PBupz %F%ﬁ#ﬂﬂﬁﬂﬂQﬁhxﬁTﬂnylam@ﬂﬁyBrﬁﬁphyﬁ bnif&mg#@m@thyl-
with dinmeth m no
ov 8 b8 ack K PRl 4 Eh 8Os i dRea tcfaming gngue
6- 6h@6903§y§1d§ﬂgsﬁl P&fino The S- oy Bygerbered cygltfuoro-
am no group includes the same groups as "cyclic am no
PYyiLAupe - sy tahime djzhgy,e 6 - FThaorpreketidgtde - 3sythamihoveqtoup,
contained in R", includes, for exanple, pyrrolidinyl

2-BRBOBLCRTRRRRLT nyl gr ouRY RO 4 TylamiRap, and  t$ROUD,
6 -{1)1% ?ﬁgl éré\%{r'gmpﬂrf—e rﬁﬁl@ﬂ] '3 q%a?r{ln%o E}nglpl, ra/_l e‘lg.[;]?ij (P arbonyl-

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,
2-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—phénoxy 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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o

preferred. Wth regard to the substituents in R1,
hydrogen atom | ower al kyl group, |ower al koxy group,
car banoyl group, 3 alkyl carbanoyl group, cyano group
trifluoronethyl group, hal ogen atom C2-C6 al kanoyl
group, N- C2-C6al kanoyl am no group, Cl1-C6
al kyl sul fonyl group, Cl-C6 al kyl am no group or
aninoalkyl group is preferred and anong t hem | ower
I |l o alko r
%18’ ELQHBX oup, -ytJ_Qf cﬁ'{l«%ﬁyk{'ﬁ Lgr?%gp}l:% " group,
34ﬁﬁﬂfmabk»hegh§mpphénaﬁye Qfaﬁprre@ ch8r6t phénoiht hgroup,
regard to -X1-Rl, to be nore specific, preferred ones
3- &méoghepybagKYanyl grgup, 4- hydr6kyerbybhenoxy group,
henyl sul f anyl group, droxynethyl phenylsulfanyl
3-sg °-P§eﬂ9§¥oxﬁm| st icarRa e Genoxy group,
_ g 3- npt f
ﬁFOUBHXEZQBQ{} ?ﬁéfléﬁﬁeny{;gﬁﬁ? anyl ”E QXL%EBSPMLE%L Bi¥hoxy
gréuipsopr opyl - @eﬁ¥tﬁ?LééﬁMbnyméﬂﬂﬂo phenoxy group,
4- met hoxy- phenyl sul fanyl group,
3- meﬁbwﬁ§ﬁyhenhyhmbheﬂypbﬂn@amyI group, 3-nethoxy-  group,

O i BT B e

‘grgnsnylsulfanyl #Ph%fsﬁ éﬁgﬁg%% phenylsulfa&y&up’

group, 4- carbanny eny

3- éth?lbylf@ﬁ?ﬁﬂ@ﬂhen@h@kaﬂuifanmbtngHmlno -phenoxy group,
4- di net hyl car banoyl - phenyl sul fanyl group
3- met%ﬂa%w%ﬁh%wl - HHRWR | su#fahlwl@nm pPhergyio-group,
4-trif uoroneth | sul fan

Isulfa roup hen

- PRI RS AR ep kD1 gl 1 by GhatpLry L ERensky Gou.
3- §miﬁbﬂéﬁhﬁﬁeﬁﬂé§8k anyto@h OUP4 -aminoethyl - enoxy group,

2-fl uoro-phenyl sul tTanyl group, 4-nethyl carbanoyl -
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-

phenylmethylaminc group, 4-fluoro-phenylmethylamino group,
3-chloro-phenylmethylamino group, 2-chloro-
phenylmethylamino group, 2-fluoro-phenylmethylamino group,
4-methylcarbonyl-phenvlmethylamino group, 4-ethylcarbonyl-
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phenyl sul f anyl group, 4-ethyl carbanoyl - phenyl sul fanyl
group, 3-nethyl carbonyl - phenyl sul fanyl group,
3- et hyl car bonyl - phenyl sul fanyl group,
4- et hyl car bonyl am no- phenyl sul fanyl group,
4- et hyl car bonyl - phenyl sul fanyl group,
4-i sopropyl carbonyl - phenyl sul f anyl group,
4- et hyl sul f onyl - phenyl sul fanyl group,
phariimetagh barvl- Beenyl sl hatyl 18528Bny1 - phenylmethylamino
4- et hyl Sul f onyl -phenyl sul tanyl group;
grbupsopr opyl Sukftbgicarpbagylphkbhayk tyy0HMino group,
4- et hyl am no- phenyl sul f anyl group,
4-medbRycamrsypRBADPsBheaymeghplphinonet hyl ani no- group,
nyl sul fanyl grou 4- am t hyl - phenyl sul f anyl
4{§£§ poart 9§X¥38%BPﬁgP?BHZWﬁgﬁgﬁﬁﬂﬁyP group, group,
e ) i 2l i
Ao PRSP amipo  up, 97
4-teithrdkelfonlyisphéapyheghplpmino group, 3-ethylsulfonyl-
4- hydr oxynet hyl -t hi azol e-2-yl group, 5-hydroxynethyl -
th%ﬁﬁfﬁﬁleltéﬁawngu|fany| gEBUB; 4- hydr ogyésapropylsulfonyl-

' Le-2-vl.-sul fanyl group . .
erp AR R Eaiiog) o S¥ie 4 ¥ Eng oyt amimo-phenyine thylaming
grouptt Bybthbhanohe=-gn¥hy SHbERPYAmIAOUBrodp et AYhmiASmethy1 -

t hi azol e- 2-yl - sul fanyl ™ group, 4-net hoxy-
phehivdmekby2amlingul fgamoplp ,gr oBipaminomethyl-phenylmethylamino
4- et hoxy-thi azol e-2-yl - sul fan roup,

y | 9 .
ITQURar ﬁmn-%hé(zlcpgﬂﬁyylm%wﬁaﬁ&mg PP 5- 3 arBhpesFoyl-
| sfaybzsul f gro - Jet N - .
snblrEaghRrgaitast (D O oo P BLEE PRI Gty Lamsno
grbtipazobem@thyyistvhianyle 92 O¢ne bhy S&RIOPY| group, 4-ethyl-
t hi azol e- 2-yl - sul fanyl group

- thiagghao2 tnilmebhelamimosyl f anyl group, 5-ethyl-
thiazole-2-ylmethylamino group, 4-ethoxy-
thiazole-2-ylmethylamino group, 5-methoxy-
thiazole-2-ylmethylamino group, 4-carbamoyl-
thiazole-2-yimethylamino group, 5-carbamoyl-
thiazole-2-ylmethylamino group, 4-methylcarbamoyl-
thiazole-2-ylmethylamino group, 4-ethylcarbamoyl-

.thiazole—z—ylmethylamino group, 4-methyl-
thiazole-2-ylmethylamino group, 4-ethyl-
thiazole-2-ylmethylamino group, 4-cyano-
thiazole-2-ylmethylamino group, 4-chloro-
thiazole-2-yimethylamino group, 4-fiuoro-
thiazole-2-ylmethylamino group, 4-methylcarbamoyl-
thiazole-2-ylmethylamino group, 4d-ethylcarbamoyl-
thiazole-2-yimethylamino group, 4-isopropyl-
thiazole-2-ylmethylamino group, _ 4-cyano-
thiazole-2-ylmethylamino group, 4-chloro-
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group, 4-chloro-thiazole-2-yl-sul fanyl group

4-fluoro- thiazole-2-yl-sul fanyl group,

4- et hyl car bonyl - thiazol e-2-yl -sul fanyl group,

4- et hyl car bonyl - thiazol e-2-yl -sul fanyl group,

4- et hyl car bonyl am no- thiazol e-2-yl -sul fanyl group,

4- met hyl car bonyl am no- thi azol e-2-yl -sul fanyl group,

4- et hyl sul fonyl - thiazol e-2-yl -sul fanyl group,
theetoyl-gulyfilmeyhyibhiagol e- 2- yl - sykbapyl group, 4-fluoro-

3- et hyl sul fonyl - thiazol e-2-yl-sul fanyl group,
th4ﬁ2§d§r@pyﬂ®9¢hﬁh§mlnoh|azoIepznyjrsulfanykmgtbubcarbonyl

i azol e-2-yl -sul fanyl group
#ﬁy@ thYEFQ}BPe 2.yl SEQURmy| gr ofipethylcarbonyl-

thﬁaﬁbﬁﬁl @Beth?%éﬁ@h? 2- yé gﬁgfanyl 4959 lcarbonylamlno—
-an1none Fazol e- 2-yT [fanyl gro

théﬂaﬁﬂﬂeethymethﬁlaﬂﬂhﬁ 2- Wroug ,f anyh - ﬁé@Hﬁlcarbonylamlno-
pyridine-2-yl -sul fanyl group, pyridine-3-yl-sulfanyl

thgpggpe-gyvilaphayhapingul f anylgrgugup, 4-methylsulfonyl

[ oxy ridine-3-yl-sul fanyl grou
thiaﬁégFoé gz §+Y£§?+H?ne 5- yI9XSW-anyl grdt thylsulfonyl-

thi ByaE0%Y ne- 6-ylzsy,fanyl g )
? ydfogygg?%g%yg§$%%?ne 6- y% §ﬁ+fanyl gégHgthYlSUIf°nyl

th4anelby2 p¥méthynPabiyd - sul dbdyh, gr oup; isopropyl-sulfonyl-
4- et hyl - pyiridi n-6-yl -sul fanyl group, 50
théaﬁ@%ﬁy? ﬁi@?ﬁhﬁ%a@lw¢ SulfanQKO@Ebup, 4-methylamino-

I- | , .
thg?gﬁ%goﬁy%PMQEQ%ﬂggl suf?an;n P Lg?p 3-methylamino-

[0)4 Il
thﬁaﬁ&l@yi ﬁlﬁe&hﬁ@aﬁm@ sul fanyd,r&wyp, | 4-ethylamino-
thiazole-2-ylmethylamino group, 4-aminomethyl-
thiazole-2-ylmethylamino group, 4-aminoethyl-
thiazole-2-ylmethylamino group, 3-aminomethyl-

thiazole-2-ylmethylamino group, pyridine-4-vlmethylamino

“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—B-ylmethylamiﬁo group, 6-methyl-
pyridine-3-ylmethyiamino group, 2-carbamoyl-
pyridine-4-ylmethylamino group, 6-carbamoyl-
pyridine-3-ylmethylamino group, 6~methylcarbamoyl-
pyridine-3-ylmethylamino group, 2-methylcarbamoyl-
pyridine-4-ylmethylamino group, 2-cyano-
pyridine-4-ylmethylamino group, 6-cyano-
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2- car banoyl - pyri di ne-4-yl -sul fanyl group,

6- car banoyl - pyri di ne- 3-yl -sul fanyl group

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

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

2-cyano- pyri di ne-4-yl - sul f anyl group,

6- cyano- pyri di ne- 3-yl -sul fanyl group,

2-trifluoronethyl-pyridine-4-yl-sul fanyl group,
py-ildiind-BaramRiAyh apy hidi ne- 3-yl - sul fanyl group, group,

2-chl oro-pyri di ne-4-yl -sul fanyl group,
2-Gdflluoaopethgilnd- ik tBulLbanyb gkoup, 6-trifluoromethyl-

2-f| uoro-pyridi ne-4-yl -sul fanyl group,
PYFAGig6-g-gyredhndanipp- sul f anyl §FOUP, 2-chloro-

o l,c pyl s pyridi ne-4-yl -sul fanyl group, _

Pyé?gg%%%ﬁcgﬁ%%ﬁéy}gé}Paine-3-y|-ng?HByl group, ©-chloro-
pyZietifgl-garpBYhyPyhihdi n-4-yI -subbgpyl group, 5 _fiyore-

6- et hyl car bonyl = pyri di ne- 3-yl -suffanyl group,
pPyZigdnkyKUsyllhehpylpytindi ne- 4-yl - sgkbapyl group, 6-fluoro-

6- met hyl sul fonyl - pyri di ne-3-yl -sul fanyl group,
PYE-lQEHWéuV?—BﬁM\{Y?aWM? ne- 4- y9T8YPf anyl gfompthylcarbonyl-

- | = i di ne-3-yl-sulf |
T L S i -
py@idehBYyBCcalReeNy 28R PYT i di RE-cdry| - sul f apyh+ % PURrbony1 -

2- et hyl am no- pyri di ne- 4-yl -sul fanyl group,
PYBifidnhykapinethylanime- 3- yl| - sulcfgnyl gr oupsethylcarbonyl-

2-ethyl am no- pyri di ne-4-yl -sul fanyl grou
PYE?a%H§r§ﬁ¥ﬁ%9g§¥%%m+%E3-y|-s%¥?%By| grougjmeth315U1f°nYl‘

pyridine-4-ylmethylamino group, 6-methylsulfonyl-
pyridine-3-ylmethylamino group, 2-ethylsulfonyl-
pyridine-4-ylmethylamino group, 6-isopropylsulfonyl-
pyridine-3-ylmethylamino group, Z-methylcarbonylamino-
pyridine-4-ylmethylamino ‘group, 6-methylcarbonylamino-
pyridine-3-ylmethylamino group, 2-methylamino-
pyridine-4-ylmethyvlamino group, 6-methylamino-

pyridine-3-ylamino group, Z-ethylamino—pyridine-4-ylaminb

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

pyridine-4-yliamino group,
6-aminomethyl-pyridine-3-ylmethylamino group,
3-hydroxymethyl-phenylmethyl group,

2-hydroxymethyl-phenylmethyl group, 4-methyl- phenylmethyl
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, 2-ethoxy-phenylmethyl group, 4-ethoxy- phenylmethyl
group, 4-hydroxymethyl-phenylmethyl group,
4-carbamoyl-phenylmethyl group, 4-methylcarbamoyl-
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2- am nonet hyl - pyri di ne-4-yl -sul fanyl group,
6- am nonet hyl - pyri di ne- 3-yl -sul fanyl group,
4- hydr oxyet hyl - phenyl am no group, 3-hydroxynethyl -
phenyl am no group, 2-hydroxynethyl -phenyl am no group,
4- et hyl - phenyl am no group, 3-nethyl-phenyl am no
group, 2-nethyl-phenyl am no group,
4 ethyl phenylanino group, 4-isopropyl-phenyl an no
% ; RRERVANTRA Aoy - phenylmethyl group,
3 nethoxy phenyl anmi no group, 2- et hoxy- phenyl am no
4 -IYGOND,~ phéng&hexhymh@fqﬁpunﬁuinﬂﬁmﬂmoromethyl phenylmethyl
4- hydr oxymnet hyl - phenyl anmi no group,
9TRYP,r b {{1‘1105%?1}@ %’C@Ybu@rwpwet ﬁyphéobanpyenylmethyl
nyl a rou opyl car banoyl -
gr%@%u Eh%gyan §H8ﬂ¥# hgggrogﬁoup, ¥£ féarbonyl—

ph@n?ﬁh@&ﬂ?&on%ﬁﬁﬂd pheiﬁ@@ﬂ?IEhrﬁHﬂ&E’ henylmethyl group,

4-f1 uor o- phenyl am no group, 3-chl oro- phenylam

3- ge@hglcaﬁbbhybthphghméahyhO gr 9upup, 3- ethylcarbonyl~
neth&lcarbonyl phenyl am no group

Phengipg Bé{ﬁkﬂ)w!r!pﬁeﬂvwmrwﬂamsnﬁeph?w&m@hw group,
car honyl - ph Ianlno
+-QUEILSEAR Lo BV Corliontl POEOYL 80158y B8t Bonya-
phén?ﬂhﬁkﬁ?ibogyb@ﬂ1n04pméﬁﬂ a5 Pofy PUPhenyilmethyl group.
4-1 sopropyl car bonyl am no- phenyl am nho gr oup,
3- ﬂthﬁﬂHyﬂgganﬂghe@hbmgthmino ggoowpp , 3- ethymstﬁylmmifonyl~
heE Igﬂifo roup, I soprop Isulfon% Ylan1no
pthg %e 4= ng ﬂ??an?n%ﬁﬁﬂEﬂQY A hEoRY u&heny methyl group,
P,
e ERPARTACREEPI ORPL GBSO 3 0 htapingpronyinethy

grptupny| ammhguammno4pn5h§rmmtalﬁy1&1ph@rﬁdua,m NO4 Jiiiome thyl -
3-am noet hyl - phenyl am no group,
phagnydpeainyl hi aqmlepz yl%mrnbnorg@tiuqol phenylmethyl  group,

4- %mgﬁéh¥£¥%hla20| T%go Ou iazole 2-ylmethyl group,
4§ﬁwﬂﬁmﬁ%&&ﬁﬂwﬁ group,
5-hydroxymethyl-thiazole-2-ylmethyl 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 group, 4-methylcarbonyl-
thiazole-2-ylmethyl group, 4-ethylcarbonyl-
thiazole-2-ylmethyl group, 4-ethylcarbonylamino-
thiazole-2-ylmethyl group, 4-methylcarbonylamino-
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group, 4-ethoxythiazol e-2-ylam no group,
5- met hoxy-t hi azol e- 2-yl am no group,
4- car banoyl -t hi azol e- 2-yl am no group, 52
5- car banoyl -t hi azol e- 2-yl am no group,
4- et hyl car banoyl -t hi azol e- 2-yl am no gr oup,
4- et hyl car banoyl - thi azol e-2-yl am no group,
4- et hyl -t hi azoI e-2-ylam no group,
4- et I- - 2-ylam no_group,
thiaggate 2t # 12-yl ani n@r%élrpcup,
th‘la%'letﬁ g'ﬂﬂnéﬁﬂizf 2-yl am "grghpup 4-11U0§ Osthy1sulfonyl-
hi azol e-2-yl am no group, hyl car banoyl -
thhhmaZeLE -Z1yé 8y DO group, group, 3-methylsulfonyl-
4- et hyl car banoyl -t hi azol e- 2-yl am no group,
th4-alz§éﬁr8p¥1mﬂiﬁ¥!§1kol e- 2- {ravio gr oupt-iseprepyl-sulfonyl-

t.hi_azal roup ro-thiazple-2-y
eh AT & T S-S ERU ARG R o 2o A ALhGuny:
gr@uBEthylCar?Oﬁ¥£ﬁ%ighfﬁQL€h§?¥bf€1@Qyﬂﬁgﬂﬁyl group,
4- et hyl carbonyl -thi azol e-2-ylam no 7group,
4-4tbyhyintao btinya zol @02 t lazthet 2- ylgams'ru@o gr odipaminomethyl-
4- et hyl car bonyl am no-t hi azol e- 2- M no grou
th&ﬁ?r@%—ﬁy?smm%mltwa%; e42319¥%@r¢]¥r@¥3@76@-‘pa2016 2-ylmethyl

hyl s 0 yl apino group _

grguﬁét hyl ﬁ%ﬁ"gn@ % #%Y% yl aft AP fr oup, 6 -hydroxymethyl

pyﬂlﬂiﬁQLQPYimé%ﬁ Pny|'th'32€f§ﬁﬁ yl am no gjﬂﬁ¥ﬁroxymethyl-
- met hyl am no-thi azol e- 2-yl am ' no group, hyl am no-

PthdaEe+é Plyethyho group, group, 4 -hydroxymethyl-

4-_§ %I am no- th| azol e-2-yl am no group,
PY)idip Hethnt azol e- 2- y¥E R0 group, 42w HeREFyethyl-

py% am nome% %n az%% yl 3ymethyl-pyridine-4-ylsulfany

group, 4-methyl-pyridine-2-ylmethyl group, 6-methyl-

4-methylsulfonyl-

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,
Z-trifluoromethyl-4-ylmethyl grbup, 6-trifluoromethyl-

" pyridine-3-ylmethyl group, 2-chloro-pyridine-4-ylmethyl

group, 6-chloro-pyridine-3-ylmethyl group, 2-filuoro-
pyridine-4-ylmethyl group, 6-fluoro-pyridine-3-ylmethyl
group, 2-methylcarbonyl-pyridine-4-ylmethyl group,
6 -methylcarbonyl- pyridine-3-ylmethyi group,

2-ethylcarbonyl- pyridine-4-yimethyl 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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group, pyridine-4-ylam no group, 6-hydroxynethyl -
pyri di ne-3-yl am no group,

3- hydr oxynet hyl - pyri di ne-4-yl am no group,

4- hydr oxynmeht yl - pyri di ne- 2-yl am no group,

5- hydr oxynet hyl - pyri di ne- 2-yl am no group,

3-net hyl - pyri di ne-4-yl -sul fanyl group,

4-met hyl - pyri di ne-2-yl anmi no group,

Y 3-yla roup, 5 _
Py@lﬁghgogyg%é%?%?%e 3-yl gﬁ?ﬁoggroup, 6§ l?%§¥0pylsulfonyl
pymididerB~Bine8RY DO gr oUgroup, 2-methylcarbonylamino-

2- car banoyl - pyri di ne-4-yl am no group,
PYGléaﬁBaﬁnylmﬁthﬁlne 3-grembno group;methylcarbonylamino-

i LN TRt L
grguﬁyaﬂghéﬁﬂﬁl dfhé1ggf¥8f5%£§:yﬂ%mlno group, 2-ethylamino-

6- cyano- pyri di ne- 3-yl am no
py2itiihél woyDamidy| - gryb@Mm no- gEREPambnd £ pF Ui 0&es ylamino
pyridine-3-ylam no group, 2-chloro-pyridine-4-ylam no
grgPBup, 6- cﬁl@W@DGWMt@Wﬁepwlyﬂéﬂﬁnd-gﬂ@mﬁpOQ-fIuorogrOUP,

o QAR LD P LB 2, e

P 2- ethylcarbonylS pyri di ne- 4 yl a§§%09group,ny group,

4- Byérbnyire‘ah}bb-ryl'herpylmdlfmﬁ yiranip) 04 ~ g Khapl -phenylsulfanyl
2- met hyl sul f onyl - pyri di ne-4 ylan1no group,
grguﬂethylsulf%ﬁmﬂthX%Tld|ne 3-Bhemy ol bfaup! group,

oo EA AP 5l 00 SLOU o v can

gré@uppet hyl car bonyl4%&ﬁ&%ﬁ&h§t@s&xﬂém no group,  group,
6- net hyl car bonyl am no- pyri di ne- 3-yl am no group,
4-hydroxymethyl-phenylsulfanyl group,
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-phenylsulfanyl 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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2-met hyl am no- pyri di ne- 4-yl am no group, 6-mnethylam no-
pyri di ne-3-yl am no group,
2- et hyl am no- pyri di ne-4-yl anmi no group,
6- et hyl am no- pyri di ne- 3-yl ami no group, 2-am nonet hyl -
pyri di ne-4-yl am no. group,
6- am nonet hyl - pyri di ne-3-yl am no group,
4- hydr oxymet hyl - phenoxy group, 4-hydroxyet hyl - phenoxy
i ~3-byd yl - phenoxy group,
Py%fﬁggfogyg¥h§ﬁ¥%ﬁ§%2xy group, 4-nethyl -phenoxy gro%ﬁ?uP'
6 -hreghbyly-phendxyegBoyd,-sudfariyhoxy- phenoxy group, group,
3- met hoxy- phenoxy group, 4-ethoxy-phenoxy group,
6 -mechyBaRByidpAendxylgpudpanyd- car baHBYP- phenofkyCcarbapoyl-

4-.net hyl cat ba | - phenoxy grou
py§}§§88FéﬁyﬁéﬁgggﬁB§E-phenog§x§&bup, 4- cHaNBEPRLABRPamoy L~
py¥iQ4Re - 3241 3560YRRATPRAMAYY, QLQano—pyridine—4—yl—su1fany1
4-trifluoronethyl-phénoxy grou

grdubr, i f | uor oneHoptarpheead igresBsy 14-aillfaam-iphenoxy  group,

roup, 3-chloro-phenoxy group, 4-fluoro-phenoxy
5“8?6@ uorgmetysr o- phenoRyrgddnp; 3-yl-sulfanyl group,
_4: et hyl car bonyl - phenoxy_gr oup,
Sl bttt iRl Sals group.
6~éh§bf¥L??f?@ﬂﬁé=@h§ﬂoéﬁlf8ﬁ9ﬂp1 group, 2-fluoro-
4- et hyl car bonyl am no- phenoxy group,
py3idenay# ent bsnyfankino- phenoxy group, group,
4- et hyl sul f onyl - phenoxy group,
6'§;HBFHVP¥E+@bﬁ?T3bﬁ%h%%ifa@Y%up, , group.
~fiz L5 -9ropp
6 é?g%2§%§ﬁ#%gﬂ%on%§§%%¥y9 %u%?lﬁeﬁ%%hylanino-pheno%@oup'
6 -8t BYPcarBoiiRl hyyad Dfe PHSPOXYu OF S81 group,
4- et hyl am no- phenoxy group, 3-ethylam no-phenoxy
6 -gebhplsul fonnbrpy hydiphedoxy- spbianyl - group,

o SRTCIB O RERS Y ALSURS & SMROFLE PO group,
oS AL B N FPRERNL T MBI AAL O/ s, 6-tnyamino-
pyridine-3-yl-sulfanyl group, 6-aminomethyl-
pyridine-3-yl-sulfanyl group, 4-methyl-phenvlamino group,
4-methoxy-phenylamino group, 4-fluoro-phenylamino group,
4-methyl-thiazole-2-ylamino group, 5-methyl-

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

_pyridine—S—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-
phenylmethylamino group, 2-fluoro-phenylaminomethyl group,
4-methyl-thiazole-2-ylaminomethyl group, 5-methyl-
thiazole~2-ylaminomethyl group, pyridine-4-ylaminomethyl
 group, 6-methyl-pyridine-3-ylaminomethyl group, 2-methyl-
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2- hydr oxynet hyl - phenyl nmet hyl am no group, 4-nethyl -
phenyl met hyl am no group, 3-nethyl-phenyl nethyl am no
group, 2-nethyl -phenyl net hyl am no group,

4- et hyl - phenyl met hyl ami no group,

4-i sopropyl - phenyl nmet hyl am no group, 4-nethoxy-
phenyl net hyl am no group, 3-nethoxy-phenyl nmet hyl am no
group, 2-ethoxy-phenyl net hyl am no group, 4-ethoxy-

et byl anm p _ _
P e O kS Rt ogp o st gheny e thyl group,
4 4nedHoRg RYenpfRBY hgBtdbvd BiThRA 4 PUbro-phenylmethyl group;
4- et hyl car banmoyl - phenyl net hyl am no group,
moye soppupyeraeanoydnehenylarst hyl phiemylgnddanyld- cyagpeup,
_ phgﬁylnethylanino roup, 4-trifluoronethyl -
4 -SSR PEStRYLaRPRBYSEBLEANH LT | uor o- FHEMR et hy| anfnBethyl-
I - ¢hl or g- nyl I 1 N0 _.gr ou =chl oro-
P A RS e 8 up, b Cor b BRERyFebE ey nosroue.
4-HeBUPxy-HhBBYhELCaRRoNY | -gfmﬁfp/,l mesbybaAbR9-BheHP1sulfanyl
4- et hy carbo%yl- 55 gheny nmet hyl am no grogp? Pisultany
graupet hy4 catlboxyt pisrnls et dryyam morougr,oup4 -hydroxymethyl-
| - phenyl et hyl am no group

3- et hyl car bon ,
PRETRAPHIF EBY ROl PHRY Y BRERY R RBY AGKENPRBRgH Ut anyl group.,
4 r MO I '
o DO L0 LM g gosbamor-

phéngetayEatyiondrdlipgny! reghybeniy10agbeiby1 -phenylsulfanyl
3-et hyl sul fonyl - phenyl net hyl am no group,
graups oprioyiasng -phepy-lsgldapydet rgaeur no 4r bupfluoromethyl -

T M AR T —
> BRSO TBLEY, A0 2o 7 g homyenionyL. avous
4-defhiyhoatbyhybhphghyEshyfanyho grraup, 3- anmebeybyhifonyl-
phenylsulfanyl group, 4-dimethylaminoethyloxy-
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-cyano-phenylsulfanyl group, 4-trifiluoromethyl-
phenylsulfanyl group, 4-fluoro~phenylsulfanyl group,
2-fluoro-phenylsulfanyl group, 4-methylcarbonyl-

phenylsulfanyl group, 4-methylsulfonyl-phenylsulfanyl group,
4-dimethylaminocethyloxy-phenylsulfanyl group,
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phenyl met hyl am no group,
4- met hyl -t hi azol e-yl net hyl am no group,
5-met hyl -t hi azol e- 2-yl met hyl am no group, 4-ethyl -
t hi azol e- 2-yl met hyl am no group, 5-ethyl-
t hi azol e- 2-yl met hyl am no group, 4-ethoxy-
t hi azol e- 2-yl et hyl am no group, 5-nethoxy-
t hi azol e- 2-yl net hyl am no group, 4-carbanoyl -
I ] r
R e s S G e B e I e
4H@th6&#e42y1LBﬁlbah§ﬂ1nO group, gﬁogﬁhylcarbannyg =methoxy-
t hi azol e- 2-yl net hyl am no group, 4-nethyl -
pyrtidanet 8- Ylybutfhyyan1no grazupip 4- et hyland 6-methyl-
t hi_azol e- 2-yl net hyl am no group, 4-cyano-
PYFRAIREr&- ?lyFHé?ﬁ9Y5n9ﬁ6u§roup 4- chl or o-

t hi azgl hy up .

t hi aé%l g[leilt¥1 y%l amni n’o gkgup‘?oﬁj r#ﬁgl 8£r g:alllﬁel) f‘l}ventlon
reb&eaéﬁkedeylﬁnéhfb@ﬂhn@ grpup, 4- ethylcarbanvyl
t hi azol e- 2-yl net hyl am no group, 4-isopropyl -
t hi azol e- 2-yl net pyl am no group, 4-cyano-

-zole 2-yl met iyl am no group, 4-chloro- 56
' | am no 4-f| uoro-
g}oup

4- met hyl car bonyl
thyWénlno 4- et hyl car bonyl -

me l am no g , 4- ethyl carbonyl am no-
t hi azol e- 2- y|gret hygamni no group, 4- et hyl car bonyl am no-
t hi azol e- 2- y1 et hyl am no group, 4-nethyl sul fonyl
t hi azol e- 2-yl'net hyl am no group, 4-ethyl sul fonyl -

()

(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-y1)-N-
(thiazole-z-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4-methyl-4H-[1,2,4]triazole-
3-yl-sulfanyl-N-(4-methyl-thiazole~2-y1}-2-pyridine
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl~sulf
anyl)-N—(4~methy1—thiazole-2-yl)-2-pyridine 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)—pryridine carboxamide,
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t hi azol e- 2-yl met hyl am no group, 3-nethyl sul fonyl -

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

t hi azol e- 2-yl net hyl am no group, 4-nethyl anm no-

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

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

thiazole-2-y|nethy|an1no group, 4-am nonet hyl -

t hi azol e- 2- ylnethylan1 o group, 4-am noethyl -

3-1(H-330beo? pﬁgﬂgiﬁﬁh Q)QEOvQH pragl PPERiAYbie-3-y1-sulf

thlazole 2-yl o group
ad@ﬂnlthehéaszEtby&amllOpyﬂiQMﬁe carboxamide,

6- hydr oxynet hyl - pyri di ne- 3-yl net hyl am no gr oup
~3th}@zgiyn@tmyrSByfaaYhé f= 94Hthy2aﬁihﬁlg$@L9 3-yl)-N-(4

gy By AEP AR 2BV oY nevaL JHRe| ROFARFAB P oup
3~%2q§gh¥kop¥ﬁkﬂgﬂﬁuﬁf¥h ﬁvléaaxh 01 09P4 1 f£fBEDYE=3-y1-suls
pyridine-2-y o group

anQQUeNhythmaszenz §1yLﬁ§thakﬂa1e@rgbﬁamlde
nethoxX pyri di ne- 3- Inethilan1no group, 6-nethyl -

3- p@ﬁpaﬂﬁ@ Sayyheﬁhyﬂﬂ ho2 gt Eplaaobgr%aﬁ%y$Ulfanyl) -N-(th
met hyl am no 6- car banoyl -

1o G P nEL - ¥ R N8 Fs= BPBHBLAR- et nyl car bamoy -

3- QMLEQHB§o3pMéH§18¥*?ﬂBDP4ﬁ[PHPz 21Peihybsar9apvylalranyl)

pyri di ne- 4-yl net hylT am no group, 2-cyano-
—ijthdanelé ghye) byl pyrbdige ooprbéxaybde; 57

yridi ne-3-yl met hyl am no g oup
3- é4rmpthazs¥oaa@wirmatwh§? $PRYA hob uf pupethyl-4H-11,2,4]¢r

1afolkL 5LUT QUREANY 1) DNE | €085 314! FRPTYL 2 p0s GEQUP
carboxamide,
3-(3—fluoro~phenylsulfanyl)—6-(4H—[1,2,4]triazole—3—ylnsulf
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-y1l)-2-pyridine carboxamide,
3~(4-cyanc-phenylsulfanyl)-6-{(4H-[1,2,4]1triazole-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]lpyridine-2-yl)-2-pyridine
carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4}triazole-3-yl-sul
fanyl)-N-(4-methoxymethyl-thiazole-2-yl1)~2-pyridine
carboxamide,

3-{4-acetyl-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-yl-sulf
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pyri di ne- 4-yl met hyl am no group, 6-chloro-
pyri di ne- 3-yl net hyl am no group, 2-fluoro-
pyri di ne- 4-yl nmet hyl am no group, 6-fluoro-
pyri di ne- 3-yl met hyl ami no group, 2-nethyl carbonyl -

pyri di ne-4-yl met hyl am no group, 6-nethyl carbonyl -
pyri di ne- 3- ylnethylanino group, 2-ethyl carbonyl -
pyri di ne- 4-yl net hyl am no group, 6-ethyl carbonyl -
ryi Gl thy Q Jst.onyl -
A AT ) Pﬁﬁlﬁo It S
3 (uhidiphend~pl-gFet Byl #ango }g60YpH[ 2, et By kstbkongl3-y1-suifa
pyri di ne- 4-yl met hyl ami no group, 6-isopropyl sul fonyl -
nyyrNdi(teigzpleefhyldn2npyyidape QaanK§m¢dﬁbonylan1no-

yridi rou thyI arb | am n
o B R B2 00, 920t S TTAV | 20OV RO o
yﬂlﬂurﬁaﬁ91§ N'W%h&&%@ﬁb”% 959“9up9r§8£ﬂ¥'éHkBBxamlde,
pyri di né- 3-yl am no group
-z4eﬁu¢baﬁppnenynsd&man§1yLanwBOmegh9Mp4H [1,2,4]triazole-
6- et hyl am no- pyri di ne- 3-yl am no group, 2- an1nonethy|
“ﬂ?rﬁ@ﬂﬁén¥19rﬁniﬁblgﬁQQQO[5 4-b]

e R R R A

3 %4hm@Eﬁ§iﬂshQM§1§H§E¥h§§§UXL(@QQPE 244?€£E¥&01e 3-yl-sulf
phenyl et hyl ~ group, 3-nethyl -phenyl et hyl group,
anglireNhy U -mphboyimethyll - thilawple 42 rpl hyt - phenghinet hyl
group, .4-isopropyl- phenyl nmethyl group,
caxbREemdLe- phenyl met hyl group, 3- nethoxy phenyl net hyl

oG4 oZe SRR BIERU PRI L OHR. S8Ry v

- an§llQUR-~ ( 44me8hbagmythphepniarbihyl 2 gy oyps - pyrldlne

4- met hyl car banoyl -
carboxamide,

3-(4-fluoro-phenylsulfanyl)}-6-(3H-[1,2,3]triazole-4-yl-sulf

' anyl)-N-(thiazole-2-y1)-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
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-y1)-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-yl}-2-pyridine carboxamide,
3-(4-trifluoromethyl-phenylsulfanyl)-6-(4H-[1,2,4}triazole-

3-yl-sulfanyl)-N-(thiazole-2-yl}~-2-pyridine carboxamide,
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58 phenyl nmet hyl group,
4-i sopropyl car banoyl - phenyl net hyl group,
4- cyano- phenyl net hyl group, 4-trifl ouoronethyl -
phenyl met hyl group, 4-fluoro-phenyl nmethyl group,
3-chl oro- phenyl net hyl group, 2-fluoro-phenyl nethyl
group, 4-nethyl carbonyl - phenyl net hyl group,
4- et hyl car bonyl - phenyl et hyl group,
3 ~Q-4ﬂﬁbfﬁﬁﬁriéﬁ?.ﬁﬁmbymhﬁH&hﬁEﬂ!kaﬂ%@Wﬁ- gagt byl sag ;Pfefyame-
phenyl net hyl group, 4-net hyl carbonyl am no- phenyl met hyl
3-grlogplfadye() ANl Canhbanylepheny) At hytidinepcarboxamide,
4-1i sopropyl carbonyl - phenyl net hyl group,
3"4hﬂ€Fﬁ§V§¥PYéﬁ§Y:Bh@nylﬁﬂ ﬁ9nyg¥o@p£4ﬂr[1-2f4ltriazole-3-
3- fanyl: phenyl met h roup, _4-met hyl sul fonyl -
v MR R RO T T B Lo 0T YR a5 phony FrepRgRRLce.
3-QuORBthody TBh8Y Y 88h NP2 RPENYE DBLRY| 1 U5 O Prriazole-3-y1-sul
3- et hyl am no- phenyl nmet hyl = gr oup,
fadyigt Ny arilhne phebyghimethythgl otipi ade hat Reyk) hytpyridine
phenyl et hyl group, 3-am nonet hyl - phenyl net hyl group,
cazbg¥pmbeehyl - phenyl net hyl group, thiazol e-2-yl net hyl

5-£408ne: i DAL RSYPRE Dy I BRPL B P B B0 - (2.2, 410
az818ydroxyehiyhn 1hlﬂzptﬁigz?i@3ﬁhyi)gioyﬁridine

4- et hyl -t hi azol e- 2-yl et hy group,
casbaganyfiet hi azol e- 2-yl net hyl group, 4-ethyl -

S BE s P T o] 4B e o (1,2, 1 brtazote-a-y
-8¢ tihi | e; L e _ 4-

L-$petloyyy (N1 Pepl fagr L eyl BroRind REDEREM e

3- b4 cas blaybyh t £ ez DL ghenyl st farhyl K OUP4H-[1,2, 4 triazole-
4-nethglcarbann | -thiazol e-2-yl net hyl group,

3-Aleswifany bhnbyl thihnzobe 2 2v Y] metpyridire pcarboxamide,

s SO o PBSA Fra ELP-o 1,5,
trfagd] OI 9= {70 St VINEBLIW xS QU3 -1 | L MO Pridine

carboxamide,

3-(4-hydroxy-cyclohexylsulfanyl)-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-yvl-sul
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 carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
~yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine
carboxamide,
3-[4~(l-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]ltriazole-
3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
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t hi azol e- 2-yl met hyl group, 4-nethyl carbonyl -

t hi azol e- 2-yl net hyl group, 4-ethyl carbonyl -

t hi azol e- 2-yl net hyl group, 4-ethylcarbonyl an no-
2-yl 4

t hi azol e- nmet hyl group, 4-nethyl carbonyl am no- 59

t hi azol e- 2-yl met hyl group, 4-nethyl sul fonyl -

t hi azol e- 2-yl et hyl group, 4-ethylsul fonyl -

t hi azol e- 2-yl net hyl group, 3- nEthyIsquonyI

3 Xl 2= L gL 0u rep sulfon

é%lggghglzpykﬁgéﬁé 3 ?9 Qulfah??? BRYhusyhf 9Ny triazole-3
-y4~ﬁﬁﬂhﬁh§ﬂ0nm-ﬁbLﬁéQh?iZchﬁEbD¥L4 -gLPUP, pyridine

3- met hyl am no-t hi azol e- 2-yl net hyl group,
Caﬁbeﬁﬁvﬂéﬁbno t hi azol e- 2-yl net hyl group, 4-amn nonet hyl -

3§ A5 ARG ERR o Rrds SoBeDyhREhGROY YD op(4H- 1,2, 4] briazol
y&hd h y
e BYSACIEEARLIEHDN, -BE 001 G ML DU IE Y2 presatne
cappokdinndes- yl met hyl group, 4- hydr oxynmnet hyl -
pyridi ne-2-yl net hyl group, 6-hydroxynethyl -
3- é?rmthﬁlspyrhé%hgfBgybu@ulfanyl) -6-(4H-[1,2,4]triazole-3

B bR B oL YR1 o 1 -2-pyriatne

caP¥bk&hige 3- Y| met hyl group,
6- met hoxy- pyri di ne- 3-yl met hyl  group,

3- 61HnethlpyH+ﬂenﬁaﬁeyénﬁtﬁy¢s@ﬂfnmylE-Sa(bﬁﬂpyl2 4]ltriazo
ridine-4-yl nethyl gr

. 166gcg}b%ﬂ%§?n$¥}T“ThEhBa%?%%T%YYl)Eﬂt@ﬁ?ldlne carboxamide,

B B S T B one
3~ @yr$ﬂlﬂ@nﬂ1Ylmﬁtf§$x&£@mpB4f& fwaiﬁur@aﬁba&ami&aﬂ
group, 2-trifluoronethyl yl met gr oup,

3=~ 64t¢4m¢tMlem¢¢g¢thg@mxyhpheﬁysﬁumﬁaqylgﬁﬁnmnﬂ [1,2,4]tri

ro-pyridi ne-4-yl net hyl
l £&ifanyl) N- (1soxg;ol 3-yl)-2-pyridine

azole
carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-phenoxy-N-(4-methyl-thiazole-
2-y1l)-2-pyridine carboxamide,
3-(2-chloro~phenylmethyl-amino)-6-(4-methyl-4H-[1,2,4]triaz
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-yl1)

-2-pyridine carboxamide,

- 3,6-bis-(4-fluoro-phenylsulfanyl)-N-(4-methyl-thiazole-2-y1l

)-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-sulfanyl)
-N-(thiazole-2-y1)-2-pyridine carboxamide,

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-yl-sul
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group, 6-chloro-pyridine-3-ylnmethyl group, 2-fluoro-
pyri di ne-4-yl met hyl group,
6-fl uoro- pyri di ne-3-yl met hyl group,
2- met hyl car bonyl - pyri di ne-4-yl met hyl group,
6- et hyl car bonyl - pyri di ne- 3-yl net hyl group,
2- et hyl carbonyl - pyridi ne-4-yl nmet hyl group,
6- et hyl car bonyl - pyri di ne- 3- ylnethyl group, ,
faﬁyﬁﬁthyk§Uhéeﬂyi tﬂiébgiéez y!? ﬁ%#l&iﬂ&pcarboxamlde,
6- met hyl sul f onyl - pyridi ne-3-yl net group
3- 24emhyhexyﬁpnyhy1§ﬂlﬂaﬁynj»ne g4yl mat byl grogpele-3-yl-sul
6- 1 sopropyl sul fon yridi ne-3-yl net hyl group
fapyhbe Ny edpsangl adi v %ywzdltﬁuana Vﬁﬁb@hwléqﬁoup,

--34”E%E%%%Lﬁﬁg%ﬁmfﬁ@nﬁﬂr%e{’%g;rl {ofotprridiotl:s-yi-su

faﬁywtmt BNl 501 Pyt i 8508231 Y4 8 192 9 QHPa 1 Be SL Vb APA R se

pyridine-4-ylam no group,
3- 24emhyhanynph@:yylsimneax5yy)aﬁnnm DI P2Ip4ltriazole-3-yl-sul

2-am nonet h ridi ne-4-ylam no group
fagy b Mohkt HE{M@%@Z@IﬁmﬂhW -ByDUpinet carpramide,
3- Elbﬁrﬁ%F%%ygt% _ﬁ_‘h % %I':[SﬂpranJtlglaZ(Ple 3-yl-sul

fady DRIV 4 PR B FI86WA1 ﬁﬂf&%bléL Y yridine
phenyl sul f anyl™ group, =~ 4- net hoxy- pheny suI anyl group,

GaEb¢mﬁmi&w phenyl sul fanyl  group,

4 L holxg%pﬁégq%;lrsu' fany@fr%%%d:@%,pz 4]triazole-3-yl-sul
fa&%enyl S(S[fl%y grfg]oﬁtpp?@fylg ?Equ CarD upca]f]b&%[ acfg;ul fanyl

3- @ﬂmho:@{bmﬂémhﬁ@w&ﬂm{wﬂmﬂfwlﬁ&w-s -yl-sul
4- cyano- phenyl sul fanyl group,

fangk )ml‘H Ui 2 pheimd R figdhyle graxipxamide,

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul

fanyl)~N-(5—ethoxylcarbonyl—thiazole—z—yl)-2-pyridine

carboxamide,
3—(pyridine—3-yl~sulfanyl);6~(4H~[1 2,4]triazole-3-yl-sulfa
nyl) -N-(thiazole-2-yl)-2- pyrldlne carboxamide,

3 (6-methoxy-pyridine-3-yl- sulfapyl) ~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—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

zole- 2-yl)-2-pyridine carboxamide,

69



4-f| uor o- phenyl sul fanyl group, 3-chloro-phenyl sul fanyl
group, 2-fluoro-phenyl sul fanyl group.
4- et hyl car bonyl - phenyl sul fanyl group,
4- et hyl car bonyl - phenyl sul fanyl group,
4- et hyl car bonyl am no- phenyl sul fanyl group,
4- met hyl sul onyl - phenyl sul fanyl group, 4-nethyl am no-
phenylsulfanyl group, 4-am nonet hyl - phenyl sul f anyl
1,Q epyl syl tan
3 Len o RO bR B B EL 4TSz gl e-3 -y -sulsan
yqnhmazahaazoyb sulfianyl pgroapnedcaebbybmide,
t hi azol e- 2-yl -sul fanyl group, 5-nethyl -
-ﬂHidimbéhzlymisgathmykpgenubsubyanwimeSA(#H sll Rahyrriazo
grou sul fan

lep?r | Ba%ayylg Nréﬁpiaﬁpaﬁpglygs 2- pyrldlne carboxamide,

h n r . ;
3- 34 Hﬂ ?g%ﬁ%é?ﬁ gi Sh%n% g%é GD?HH [1,2,4]triaz
ole~ aeynoxmimmhymhnn 3tuha§uhéazyylgngupyridine
6- net hyl - pyri di ne- 3-yl -sul fanyl group, 6-carbanoyl -
cayppmémﬁées yl -sul fanyl group, 6-nethyl carbanoyl -
sulfa

3 B4peBSHy: PheRg s ¥andli PuRy (angf 1op, 41 triazole-3-y1-sul

faﬁyﬁMaNQIEMEthEQ 3 ¥h)§§L£9P¥hlﬂé°H rboxamide,
trifluoronmetyl- pyridine=3-yl- anyl group,

3- 240ﬁhmechpycaﬂbameﬁlmétﬁylbﬁyyphgnpmpulfanyl) -6-(4H-[1,2,
6- chl or o- syrldlne 3-yl -sul f anyl roug 2-fluoro-
4l§y#aaph§ yi §ulfany1)gwogbhlazole -yl)-2-pyridine

pyri di ne- 3-yl -sul fanyl group,
cagbOk%ﬁEﬁcarbonyl pyri di ne- 3-yl - sul fanyl group,

3-92emByheayb H&h P¥GaLghRe1 B= EL(EHLF§HY|49f9ﬂ§zole 3-yl-sul

6- net hyl sul ony - pyridi ne-3-yl -sul fanyl group,
fanyl)-N-(4-hydroxyethyl-thiazole-2-y1l)-2-pyridine
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-vlsulfanyl)-6-(4H-[1,2,4]tr
jazole-3-ylsulfanyl)~N-{(thiazole~2-yl)-2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]1tri
azole-3-yl-sulfanyl)-N-({1,2,4]triadiazol-5-yl)-2-pyridine
carboxamide,
3-(pyrimidine-5-ylsulfanyl)-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-yl)-2-pyridine
carboxamide,

3-[4-(l-methylpyrrolidine-3-yloxy)-phenylsulfanyl]l-6-(4H-[1
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6- met hyl car bonyl am no- pyri di ne- 3-yl - sul f anyl group,
6- met hyl am no- pyri di ne- 3-yl -sul fanyl group,

6- et hyl am no- pyridi ne-3-yl-sul fanyl group,

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

4- et hyl - phenyl am no group, 4-nethoxy-phenyl am no
group, 4-fluoro-phenylam no group, D

4- et hyl -t hi azol e-2-yl am no group, 5-nethyl -

:%Qﬂgiqy?oﬁe¥5391981958?9) ﬁyffgigﬁofeyba?%?ozgRQHEdine

pyri di ne-5-yfan no group, phenoxy
cagib@w@amidé- met hoxy- phenoxy group, 4-fluoro- phenoxy
roup, 4-nethyl-phenyl am nonet hyl grou 3- et hyl -
3 ﬂﬁeﬂ@thﬁﬂnpﬁﬁtﬁynegBoubsukfﬁavhyr6p%éﬁy?énﬂnéﬁﬁ:h§zole-3—

TSR R AGH na” 43 BHad382D P 5Yh Ry PRREACREL hy!

ca&%%%&mldé nethyl-thlazole 2-yl am nonet hyl group,
5-met hyl - "t hi azol e- 2-yl anmi nonet hyl group,

3 pﬁrﬁdmeeh§1ahaﬁbeenylhxy pBénvbsulfanyl)-6- (5-methyl-4H-[
-met hyl -p {rldlne 3- Ian1nonethy| group, 2-nethyl- 62
1 Byﬁﬁarﬁézg 9ranyh@ﬁéfﬁ9ylgrﬂub 142néﬂh9ia§h@ﬁyln§tﬁyv -2-p
phenyl met hyl group and
YrngpgoFS Bﬂ%ﬁ?%ﬁ%thyl group; rmore preferred ones are

3- QEGBX&SULﬁéBM&19599Ed1né ngioédffgﬂ&lthDYhﬁutiaQYh]trla
group, 4-nethyl-"phenyl sul fanyl group,
zoEeHEPhybubﬁanyl$uNﬁaﬂyiagobupz y1l)-2-pyridine
4- met hoxy- phenyl sul f anyl group,
cagbpEaRdLe- phenyl sul fanyl  group,

sty AR LN BB P BB 3 11 s
z0oJEOYPyl - dulAARATPYN-= phﬁﬂaﬁ@yéi@n?i)ggoﬁﬁrldlne

4- met hyl car banoyl - phenyl sul fanyl group,
cartbdkawifgl car banoyl - phenyl sul f anyl

'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-y1l)-2-pyridine
carboxamide,
3-{pyrazol-4-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-ysulfanyl
)-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-dimethylamincethyloxy-phenylsulfanyl)-6-{4H-[1,2,4]1tri
_azole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1)-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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group, 4-cyano-phenyl sul fanyl , group,
4-trifluoronethyl - phenyl sul fanyl group,

4-f | uor o- phenyl sul fanyl group,

3-chl oro- phenyl sul f anyl group, 2-fluoro-phenyl sul fanyl
group, 4-nethyl carbonyl - phenyl sul f anyl group,

4- met hyl sul f onyl - phenyl sul fanyl group,

4- di met hyl am noet hyl oxy- phenyl sul f anyl group,

Licdi. = din u
S A Rgado o) P 201 cq L) S0P YL 214 2con
e-B-~yRE0YFapyL) divnes 3mytheul [ By 4 DFRLEd 8801 -5-y1) -2-
6-trifluoromethyl -pyridine-3-yl-sulfanyl group; and
PY§ﬂﬁﬂneJ0ﬁﬁb@X@méﬂ©rred ones are phenyl sul fanyl group,

>-{ark e nT Kot Suf riv L G tip v ) To- (5-metny1-a-11,2,41

trgﬁgﬁ% g?%gF F?&ﬁ#* grOLBQ&@H@yl4[ft@o¥th1ad1azol 5-y1) -

2-pypeibyé caabeoRamigdenyl sul fanyl  group,
4- di met hyl car banoyl - phenyl suf anyl group
3- hpwa%n@h%nylswm@yﬁlyfimqoclHﬂLl 124 Lorbwee byt 3-ylsulfan

YlghﬁTE%SU|%ﬁ%%y Eu??g {éiﬁﬁ¥%_%yﬁg¥Ly$IfqﬁﬁﬁyfrOUD,

caPbhsR¥hsed f anyl group, 4 met hyl sul f onyl - phenyl sul f anyl
group, 4-di net hyl am noet hyl oxy- phenyl sul fanyl group,
3-66- Whﬂwﬁlqinsmimlmm) 6-(4H-[1,2,4]triazole-3-
yr|d|ne 3-yl -sul fan gro 6- met hoxy-4-yl -sul f anyl
Ylﬁ%%ﬂy]a Y sty g i e BSR4 2015 gr bl st dine
ca@% # pyridi ne- 3-yl -sul fanyl group. As nenti oned
ove, %e conmpounds of the invention represented by

3- (bediﬁéfﬁﬁﬁbﬁiﬂéethyloxy—phyenylsulfanyl)-6-(4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-(thiazoleo[5,4-b]lpyridine-2-vy1l)-2-py
ridine carboxamide, |
3~(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]tr
iazole-3-ylsulfanyl)-N-(3-methyl-[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-([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-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-ylsulfanyl)-N-(3-methoxy-[1,2,4]-thiadiazol-5-y1)-2-pyridi
ne carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
~Ylsulfanyl)-N-(3-~cyclopropyl-[1,2,41thiadiazol-5-y1)-2-pyr
idine carboxamide,

3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[
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O ringAN~NC 1ringB RBXi HN2 R (1)
(wherein the respective synbols have the sane neani ngs
as defined above) nore specifically include: for
exanpl e,
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-(4-methyl-4H[1,2,4]tria
ZO| O ns . .
A ot SRS e (T BT 2o 2 P g azel
5-GArbexayrdéine carboxamide,
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
3~ (AnffluogwyPyridinemétr wpsul aayolé - 8-fUH-21pyr tditndazole-3

ar bo i de, . . s .
- PG JpNenyPearPafy Py Y8 [ #-RECHHLNENTEEDERABLFP
3_§2¥%%§£hi ébyt&ﬁiﬁghgy51§Ebﬂi@5ﬁy§)y%LK§H9¥ﬁkQLE?triazole
~33ya¢uﬁEunyQ5phemyhsah&aeyb)yﬁaé1=ﬁ§kmﬁ&anchebbﬁamhae5
-yl-s ulfanyl)-N(4-nethyl-thiazole-2-yl)-2-pyridine
3-d&rpetamldeyridine-3-ylsulfanyl)-6-(5-methyl-4H-{1,2,4]tr

o SR 503 B 280 s b 4
cagﬁ?%???gggglphgﬁylsuIfanyl)-6-(4kb[1,2,4]triazoIe-3-yI
3-{duhfydranykerhil okhi-prnehel@uyfan@ipysiduHe[cachofanideole-
3~ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1}-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—B—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
iazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,

3-(6-methyl-pyridine-3-ylsulfanyl)-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-yl)-2-pyridine
carboxamide,
3-(4-dimethylaminosulfonyl-phenylsulfanyl)-6-(4H-[1,2,4]-tr
iazole-3-ylsulfanyl)-N-(thiazole-2-y1)~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-pyridin
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3-(thiazole-2-yl-sulfanyl)-6-(4H[1,2,4]triazol e-3-yl)
-N-(4 -nethyl-thiazole-2-yl)-2-pyridine carboxam de,
3-(2-luoro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl -
sulf anyl)-N(thiazol e-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-phenyloxy)-6-(4H[1,2,4]triazol e-3-yl-sulf

%n h%xg (thlazole 2-yl)-2-pyridi ne carboxam de,
PE9%y- phenyl met hyl sul fanyl ) - 6- (4- met hyl - 4H- [ 1, 2

3- (é]@Ldlhydrobenzofuran 5-ylsulfanvl)-6~(4H-[1,2,4]-triazo
i azol e-3-yl -sul fanyl) - h+(¥h|azole 2-yl)-2- pyrldlne

lec@rgdraifdayl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1l)-2-pyri
3-(3-fluoro-phenyl sul fanyl)-6-(4H[1,2,4]triazol e-3-yl

ding cRrbargmidf. (t hi azol e- 2-yl)- 2- pyri di ne carboxan1de

-V G thSiyr YRS HIRTY oY if"é”—y 1 54 Pl fou

faﬁ?&@oNaﬂlﬂez 4]tr1az;ne 3-v1) yrldlne carboxamide,
3-(4-f1 uor o- phenyl sul f an I¥ nethyl AHT 1,2, 4]tria

3- iékearﬁeyy phéﬂyhsﬁ)f&hflh+@zb$emétWYJ Pipyr4 titeiazole-3
car boxani d

-Y35RAER)EAD-BREAYRSURY BN} )2 68 | BHE1A10201 17 1ERM - 3. 1 -
z_gy%galngyggr§t§%ﬁ oIe 2-yl)2-pyridine carboxanide,
=(pyridi né-4-yr-s '

surfanyl)-6-(4H[1,2,4]triazol e-3-yl -
3-¢8LEdhoRyl py i §ihé azo*ﬁs@wéﬂyf-) pyL{ girne1 CAy bpxea £ele -3 -
3-(4-fluoro-phenyl sultfanyl)-6-(4H[1,2,4]triazol e-3-yl
visgyfenyl)-N-(pyrazine-2-yl)-2-pyridine carboxamide,

.3—22¥%é§%%§ﬁ%t9|afpéﬁfﬁfhé'g]§Y£&f¥anyf)yl)(Eﬁpyijgiyf—tria

zo?if:\, g ﬁl-yfwi’fé{nff?ml Bl by - b1 (41 { dn Paddd 2 PZOL 1 P- Y py
rifiany| gadbédambddpxynet hyl -t hi azol e-2-yl) - 2- pyri di ne

3- %gfxgg%(r?}?}.ggg}ridine-3-y1su1fany1) -6-(4H-[1,2,4]-triazole-3
-ylsulfanyl)-N-{(3-methyl-[1l,2,4]lthiadiazol-5-yl)-
2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]ltriazole-3-ylsulf
anyl)-N-(thiazoleo[4,5-b]pyridine-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-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-y1l)}-2-pyr
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3- (4-acetyl -phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
-sulf 65 anyl)-N-(thiazole-2-yl)-2-pyridine

car boxam de,

3- (t hi ophene-2-yl-sul fanyl)-6-(4H 1, 2,4]tri azol e-3-yl -
sulfa nyl)-N-(thiazole-2-yl)-2- yrldlne car boxam de,
3- (4- net hoxynet hyl - phenylsulfan ) - 6- (4FL[1 2,4]triazo

| e-3- yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

L DO I8 0

03F8M SR8 AyI sul fanyl )-6- (5-nethyl -4H[ 1,2, 4] tria

-4@'Qlu%rMLpﬁéhﬁﬂﬁﬁlfaﬁbi§hba(@ﬁePi5244Pir1azole 3-ylsulfa
pyri di ne-2-yl)=2-pyridi ne carboxamn de,

ny3) (H-fatmpthphebit 61l 2 dpytaz6d ¢ aHylL; 2; gyridazel e- 3- vl
-sul f
cagherRmide4- net hoxymet hyl -t hi azol e- 2-yl ) - 2- pyri di ne

3-SR Enigazor (1) poalpyridiner fivboytfanul)r &: (ol 11

2 4§Qkﬁazole 3-ylsulfan l? -{3-meth l Fl 2,4]thiadiazol-5-
anyl ) - N- (4- net hoxynet hyl -t hi azol e- 2-pyridine

vida2boyamilire carboxamide,
(4-1] uoro-phenyl sul f anyl 3H-[1,2,3]triazol e-4-

3-Tetimp thigPyPARE A AT 80D mit by %a‘H)BRja"f‘ﬁ_ e-3-
gk A OALOU S DNERY 1 | 2y ) (L1 41411 2oy
maaﬁéoagaﬁbdﬂamlde .

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
3-[4s(R-hydroxyethyl-phenylsulfanyl)-6-(4-methyl-4H-[1,2,4]

et aRheo A Lo BV A QXY TR VAL 0L82P! 7 25 YA ) eR1 BAIAZLNSs 1)
z_ﬁgf??ghg05gfpg§gﬂi§g[fanyl)-6-(5-nethoxynethy|-4FL[1,2

3-(aznéehBl ypysidiaays )y Nef 1 hamgD) €6 2¢ Y hydreyy+4diinel, 2, 4]t
mgg{,gg ﬁ%ﬂﬁgwq@wm heli 3( §methyhnll )2 68 [Epipdizzal 15 1%Y) -2
~p9£fd1ne carboxamide,
3-(l-methyl-1H-indazol-5-ylsulfanyl)-6-(4H-[1,2,4]triazole-
3-ylsulfanyl}-N-(3-methyl-[1l,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]1triazole~3-yvlsulfanyl)-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]thiadiazo0l-5-yl)-2-pyr
idine carboxamide,
3-{6~-hydroxymethyl-pyridine-3-ylsulfanyl)-6-{4H-[1,2,4]1tria
zole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazol-5-y1)-2-py
ridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulf
anyl}-N-(l-methyl-1H~[1,2]pyrazol-3-yl)-2-pyridine
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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-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

de 66
%@%%ﬂ VI car banmoyl - phenyl sul fanyl )-6- (4H[1, 2, 4] tria
3-4@'Qlu%rpr§@h§§Bthahbi§hba¥QhetZ ¥l b1 2rR¥EbILDS- -ylsulfa
car boxam de,
nya)GﬂydﬂﬁxyétBﬂngyzpheﬁyy$mkﬂapytidﬁne4bbﬁm02amlﬂeLazo
| e- 3- I-sulfan% N— t hi azol e-2 - pyridi ne
3-éér@§;§9ga§pyrl ine- ylsulfanyl) 6 (4H ¥ 2,41triazole-3

-yﬁ$éégﬁﬁ&39ﬁﬁl?Hgﬁékﬁ9if?T¥524?t£ia £428125L51 729! 851 dine

ca&@@yhhiHEQS-dinethylaninonethyl-thiazole-2-y|)-2-pyr|d
i ne carboxam de,
3- 3464lﬂrumuﬁyhamrheyihypbayyphuhﬁhsylﬂaﬁyK}H6{142+Eltﬁ;azo

Lo BohasLFRnE) tHng Py IRERY Ar bk of ed DL AdBREgHr B HE) -2-PYEi

r
dl%g ggﬁﬁgkoxye?hyl phenyl sul fanyl)-6-(4H[1, 2,4]triazo
3- e43m¢thax§ubﬁaﬁyhkumbéhﬁlazeLe4ﬁ yi)2; pyetdhp6ie-3-ylsuls
car boxam de,
anSlQ4NnéﬂHyIéuﬂﬂnﬁﬁyzobhénylEUZfamyiﬁlﬁe(ﬂ&rpramn@eria

3-@§}§é;§ﬂ¥%é§¥r§ 1ML)3h§£éQi§ZO| %AH [fyrlgﬁtrlazole 3
—yisﬁﬂfghﬁghw-@@uﬂ any]t Pﬁewfé%iagygi) giéi;bi&ugl !

triazol soxazo pyri
carhokamadede,

3- (4- hydr oxy-c cIohexyIsquanyI} 6- E4FL 1,2,4]triazole
3-(8- 9Fh°xgupf§h§pyeaﬁ(Yh$%&%m@yk A D) QHpElbarﬁ triazole-3-

y1§8FESEPTN 8 (1 methyt £ opyrRzo kiR 1AL b ATPYFIGIRP 6. 3.y

catbShmifany!l ) - N-pyri dazi ne- 3-yl)-2-pyri di ne

car boxam de,
3-(4-methoxymethyl-phenylsulfanyl)}-6-(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-(l-methyl-1H-pyrazol-3-vl)-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-(1l-methoxyethyl)-phenylsulfanyl]-6-{4H-[1,2,41triazole
-3-ylsulfanyl)}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-fluoro~phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yvlsulfa
nyl)-N-(4-hydroxymethyl-thiazole-2-yl)-2-pyridine
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3-(pyrazine-2-yl-sulfanyl)-6-(4H[1,2,4]triazol e-3-yl -
sulfa nyl)-N(thiazole-2-yl)-2-pyridine carboxam de,
3- (6-net hyl -pyridine-3-yl-sulfanyl)-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
ol e-3

carboxslifgany! ) - N- (4-net hyl -t hi azol e- 2-yl) - 2- pyri di ne
car boxam de,

3- 34[ﬁmﬁhohydphéﬁﬁlbmhfah?myLSukﬁﬁnyh)26404khh§02e4btﬁl§ulf
zol e- 3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine

anadﬂbgkdﬁl@glf@uoromethylthlazole 2-y1}-2-pyridine

caEP xgmlhhy' pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
3- i mhbatYbhehyd 2aTERiYL ) LBL 04 £102Y k) ¢ 21R¥6161 88y 11
an?;ggrdwﬂEthitmabbamayhyphnmahsmétanyu)=§=§§fﬁain3,4]tr
cagbgxgmidalf anyl ) - N- (2- met hyl - t hi azol e-4-yl ) - 2-pyri di ne

3-8 BUNBERy A-pyFParRcoBeyYLsut FanyH) -6 (4 [ 1.3, 4] briagole

-30485d1 fany1) -N- (th le-2-yl)-2- di d
-§|-su|?§ﬁyﬁ) h§(4l%%?h%xyn%t%yl %féz% 8- %a§P X%mby?l

3- dﬂﬂél tadbmrahytel ~hydroxymethyl) - phenylsulfanyl] -6-(4H-[
él met hyl -1 H-tetrazol e-5- I-su[fanX 4H[1, 2, 4]t
1.2 i5r1F§°éey$ Eh??%ﬁ®m¥l%F%tht%éG¥@ o: 9ry b= pyPyELGENe

cage%%8ﬁ§§b0xyethy|oxy phenyl sul f anyl ) - 6- (4FL[1 2,4]tria

3- zglg dﬁfygoﬁaLéﬁ@yfis@hfaﬁyr929L(Bnyti @yttﬁaﬂsle 3-yls
car poxam de
ulgapyliiNef hyhabhvnbetfyl bxylppeayosus fwhyt)-Bytiding, 2,

cagﬁé%%m%d9r sul fanyl ) - N- (i soxazol -3-yl)-2-pyridine
L o RS TRV AT b Bl o8 (A b e e
ulf@hel)-N-(l-methyl-1H-[1,2]pyrazol-3-yl)-2-pyridine
carboxamide,
3-(1-methyl-2-0ox0-2,3-dihydro-1H-indole-5-ylsulfanyl]-6-(4H
_~{1,2,4]triazole—3—ylsulfanyl)~N~(1—methyl—lH—[1,2]pyrazol—
3-y1l)~2-pyridine carboxamide,
3-{6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3~
ylsulfanyl)-N-([1,2,4]triazoleopyridine-2-yl)-2-pyridine
carboxamide,
3-(4-ethoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-y
lsulfanyl)-N-(l-methyl-1H-[1,2]pyrazol-3-yl)-2-pyridine
carboxamide,
3-{6-0oxo-1,6-dihydropyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]1tri
azole-3-ylsulfanyl)-N-(1-methyl-1H-[1,2]pyrazol-3-yl)-2-pyr

idine carboxamide,
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D

-yl)-2-pyridi ne carboxam de,
- (2-chl oro- phenyl net hyl -am no) - 6- (4-net hyl -4H-[ 1, 2, 4]
riaz
| e-3-yl-sul fanyl)-N(4-nethyl -thiazole-2-yl)-2-pyrid
e carboxam de,
3, 6-bis-(pyridine-2-yl-sul fanyl)-N-(4-nethyl-thiazol e-
2-yl) -2-pyridine carboxam de,
[ hen - 5 hyl 5t bj
3- %f m?tﬁo%% %&H%&%ﬁgcgr %%g%&%ﬁ¥hzmgt QHDFR Y, 4ﬁp£f§9bfe—3
~yas@1maayat)hNawhef2 Yhpgrhtanyk)yiy (bbppzroGeng-yl)-2-p
yridi ne car boxani de,
Gagb@XbdeGS met hyl - [1 3, 4]thiadiazo| 2-yl - sulfanyl sul f
yridi ne carboxani d

3-34 5& glﬂ' LoV ah 211 21 B0 methyl-4H-[1,2,4
(Y AEeRBR TR ‘éﬁi}r%h?% SPITenvhip1(4; 4 [ ]
e P R TR R S R (1 amatyr) - B Al REmemor-3-v1) -2

—p@’&ﬁ.b@ﬁ@fﬂ:a@iﬂ)oxamlde Among them, the preferred compounds are
3- (4- et hoxy- phenylsulfanyl)-6 (4H1]1,2,4]triazol e-3-y

3-(4sffluota- nlyel)lylxﬁl(llﬁmﬂb’rﬁs(y’rI)lthx);lfwr he.2,4]triazole-

car boxam d . ‘o
331 AU EOREL) - BrEAyRSEREhy FH 820 her 21Y5) 2311 i azol cPBTYfiine
carBbkamiany!)-N-([ 1, 3, 4] thi adi azol - 2-yl) - 2-pyri di ne

car boxam de,

3-84 eﬂﬁarhepxyem@lylsam‘z:an% YeSH{pH B 14 PeAldf o Beod ey B-yulf

| -sul fany Ig [1,2,4]thiadiazol -5-yl)-2-pyridine
anygh) p¥x b wethyl- thlazole 2-yl)-2- pyridine carboxamide,

3- f4§§iLH§:t:5‘ XN RPEOY SYLS AV ) ¢ Sal Tt d L A M AL S PEOL & P Y e
anf2IWVH) ( NG sind 0ay DOP] a+ b 291 f1 P- ¥  dydi dyhd i ne

car boxam de,
caBbQﬁamEdﬂoxy phenylsulfanyl) 6-(4H1[1,2,4]triazole-3-y

| -sul fanyl)-N(pyrimdine-4- Xlz-z-pzridine
3- Egr%%R%ﬂ*ﬂephenylsulfanyl) -6-(4H[1,2,41triazole~3-yl-sulf

2
3
t

0
n

 ang1 (A TRLeRYG PhERY S TR Az s (4H (1. 2. 4111 220l 82 B,

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-yl-sulfanyl)-6-(4H-[1,2,4]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-y1l)-2-pyridine
carboxamide,
3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]1triazole-3-
yl-sulfanyl)-N-{thiazole~-2-yl}-2-pyridine carboxamide,
3-(4—chloro—phenylsulfanyl1—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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fanyl)-N-(pyridine-2-yl)-2-pyridine carboxam de,

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[ 1, 2,
4]triazol e- 3-yl - sul
fanyl)-N-(5-et hoxyl carbonyl -t hi azol e-2-yl ) -2-pyri di ne
car boxam de,
3-(pyridine-3-yl-sulfanyl)-6-(4H[1, 2,4]triazol e-3-yl -
sulfa nyl)- N—(thiazole-2-y|) 2- pyridine carboxanide

-(6- h - 3- f 1,2, 4
3-Tar e TRy SaPtil Sk T Eaiv Y b Ao bh ol V2 i it adafe 4171 B
£af KR OBxazote 1YL 2IPREIIHIT 1. 2, 4] 111 arGREDGEG LG
3-gulhanibxy NohdnPREWDRYTREL hyé - tmazplz Q]tﬂ'iaioDéﬂijrD&sul

car boxam de,
faaypsheﬂyl( bky&eé hyhigd{azoke hytyUH-21pPridine azoheb@xynpide,

f | e-
oai Pt AR b AL S A T e
—y§a¥%%§§ﬁ*%?nﬁl tﬁkéﬁgi§29|§1? flﬂygi&Wﬂéd'ne carboxamide,
3-B4phethbrpt hyénpr $dtEddy D) 44 ¢ (41azpl £2 34 yirsatd By )y Nsul
(thia zole- 2-yl)-2-pyridine carboxam de, 69
fanyla-Kt (or by gresymeshnlt fheagadle {2- 21 112 rpenbdng- yi -
ca Lfan %%) N- (t hi azol e-2-yl)-2-pyridi ne carboxam de,
3t ?ﬁa%% t hyl am noet hyl - phenyl sul fanyl )-6-(4H[1, 2, 4]t

3- tuaﬁ@thizf dﬁyﬂidﬁ%fwﬂs@tﬂﬂﬁ%ﬁ(@ﬁy!i Z2: PV i1 e-3

'Y§ agufésgﬁl hy ah’tlnrbanmlm 2 pyie)yl spyfadite - 6- (4Acaftozardide,
triaz ole-3 -sul fanyl)-N-(thiazol e-2- r|d|ne
3- &gr%st%m%ca%bwmm SO0k sd S5 462 4 et azoL
ot SRR &%%l&t B b bl R boemide.
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-
3vl-sulfanyl)-N-(thiazole-2-yl)-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-methoxynphenylsulfanyl)~6~(4H-[1,2,4]triazole-3—yl)~N~
(thiazole-2-yl1)-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 car banoyl net hyl oxy- phenyl sul f anyl ) - 6- (4H
[1,2,

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

fanyl )-N-(4-hydroxyet hyl -t hi azol e-2-yl)-2-pyridi ne

_.&ar, e [ . Cal 5 . o .
R - rhiazode; P2k F2APFFLAIPE. hyar SETDIRETLO-
S—J%g@koxyethyloxy—phen lsulfanyl)}-6-(4H-[1,2,4]triazole-3-
tr|azoIe-3-y|su|fany|¥-N—(th|azoIe-2-yI)-2-pyr|d|ne
YicsuddaayildeN- (thiazole-2-yl)-2-pyridine carboxamide,

3t G e U2 e B S ag T b AT (B E, bt Fs
i 3z0l.ex.3- [ )= sl | g- [ )- 2= kdiLne
azggéﬁgigﬁ{ég?HEBQEX-k-?%SRQE818-E-%lX-%-ByPX&&Hé
carbodadiiaet hyl am noet hyl oxy- phenyl sul fanyl)-6-(4H1[1, 2,
4] tri
3-dAohgdgopyethilanpepyNsplfanyd) + 6 fdHatdl 254y EFiazper3-y

di car bgxanj de, ' C s .
1-gudEopi iy alnLTbigkeler2nyl) -8-PURAAARS, 4) (i a0BFRO%EYfAe
_1gu yh+ Ny hRi azg) ez 72 PYL@nEcar -
3 é?(%?ﬁ93?o§?ﬁ€?%§F-%y??d?ﬁé¥%?§?%uFf£%§|f?e?(ﬁiff??%?ie 3
-ylltewafanyl)-N-(4-methyl-thiazole-2-yl)-2-pyridine
zol e-3-yl -sul fanyl )-N-(thiazol e-2-yl)-2-pyridine

caghppaRaftde,

3-F L Aines FRLANAREGERY L S eprleny PEd £RAFEY ! 8ULAATY 1 204 b s
azofedblyndaokang1yLRULE Nyl A1 bhEkRiAZO 8= 8- ¥1) - - pyFidine

car boxam de,
cagbpgamifhyl - pyri di ne-3-yl sul fanyl)-6-(4H[1, 2,4]triazo

3§ SUPERIYI PYRE ({103 2y L ARABRRYS) =67 §#31- bL pgr £ Fbazole-3-
v1ER1POAGM 98- (11,2, 4]1thiadiazole-5-y1)-2-pyridine
carboxamide, '
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(5-methyi-4H-[
1,2,4)triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-y1)~2-
pyridine carboxamide,
3-({4-dimethylaminocethyloxy-phenylsulfanyl)-6-(4H-[{1,2,4]tri
azole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]1thiadiazole-2-yl)-2~
pyridine carboxamide,
3-[4-(2-hydroxyethyl-phenylsulfanyl)}1l-6-(5-methyl-4H-[1,2,4
Itriazele-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y
1)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6~(4H-[1,2,4]triazole-3-
ylsulfanyl)-N-{3-methyl-[1l,2,4]-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-di met hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl
-4H |
1,2,4]triazole-3-ylsulfanyl)-N([1, 2,4]thiadiazol -5-yl
)-2-p yridine carboxam de,
3-(1-oxy-6-nethyl-pyridine-3-y|-su|fany|) 6- (4FL[1 2,4
Jtria zole-3-ylsulfanyl)-N(thiazole-2-yl)- yrldlne
car boxam de,

y%%éﬁ%?ﬁyQHHﬂngLﬁQ%hgiL?§¥29H?U¥h§HhEQQXh£1gl&iﬁhblpgrédin

e zol e-3-yl -sul fanyl)-N(thiazol e-2-yl)-2-pyri dcaeboxamide,

car boxam de,
34 q-@wowmlﬁé@ﬂhwﬁiyu@ﬁenylléu|6f~ AN 162(4Mtkiazoap-3-

1@%9%? ﬂﬂ g (%yr H££2n¥|§ N'thggiﬁﬁﬁez yh)- 2cg¥%5§5£1de
3ﬁiﬁ%?mﬂhﬁﬁ&h¥&§ﬁhﬁﬁétQy§9§¥1EXE&QUDgl%lﬁLfELE?EXk}igégﬂe—3
-ylsﬁhffmhgaol-m$1yineuhiranyh}p§drétzbnaz9L§12-2Li>y£iayhédi n

e carboxam de,
cayrbeF@ddss| - 4-yl - sul fanyl )-6-(4H[1, 2, 4] tri azol e-3-ysul or

f.anyl - N i azol e-2-vyl)-2- idine carb { de
3 e bRt B R G SR) ERRB T Bl FarT L) oA Tk agoze-3-
t -2- idi
Ylﬁ?é*sngl;l N (R ame by Hi-pyrasplesdovh) spreyridipe,
caybbxpmlﬁeldlne caMboxanm dereferred examples include:
(4- car banoyl net hyl oxy- henylsulfan Ia 6-(4H-[1,2,4]t
3RS F100F 0 BRYTT LERLERGT S N (L Aakor 8. 81 5PIaB0ker b arAbsuLE

ang R N T B nmms gy PR AR e P SuH APy OB (1, 2,
caftboxamide,

triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
3- &érmgkhﬂkmephanylsulfanyl) -6-(4H-[1,2,4]triazole-3~-y1l-sul
cadgl 2 NLOXYEt YL ) spheny gyl fanyi1-6- (4H (3,280 ke
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-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3
-yl-sulfanyl)-N-(thiazole-2-y1l)-2-pyridine carboxamide,
3~-(4-dimethylcarbomoyl-phenylsulfanyl)-6-(4H-{1,2,4]1triazol
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-yl)-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-y1l)~-N-~-
(thiazole-2-yl)-2-pyridine carboxamide,

3-(4-fluoro-phenylsulfanyl)-6~(4H-[1,2,4]1triazole-3-yl-sulf
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e-3-ylsul fanyl)-N-(3-nmethyl -[1, 2, 4] thiadi azol -5-yl) - 2-
pyri di ne carboxam de,

3-[4- (2- hydroxyet hyl - phenyl sul fanyl )-6-(5-nmethyl -4H[1
triazole-3-ylsulfanyl)-N(3-nmethyl-[1,2,4]thiadi azol -5
-yl)- 2-pyridi ne carboxam de,
3-(pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triazole-3-yls

- (thi -2-v1) -2-pyridi -
aﬁﬂﬁl-N-é%T%S?ﬁif-fl?%?4ftﬁ¥£é?é%%|-5-y|)-2-pyrF FRaxamnide,
3~qa#h@%&ﬁk§ephenylsulfanyl)—6—(4H—[1,2,4Itriazole—3¢yl—sul

3- (6-net hyl - pyridine-3-ylsul fanyl)-6-(4H[1,2,4]triazo
fang13-N- (4-methoxymethyl-thiazole-2-y1l)-2-pyridine

| sul fanyl)-N(3-nethyl-[1, 2, 4] thiadiazol -5-yl)-2-pyri
c%% §am&§%boxanide,

3-%}%ﬁ;@hHE&kaﬂglDBEEH¥&86XEQH¥ETYE§Hhﬁ§F¥[i:@]%éi%&&1§-3-

yl-anolfangiyl suhianyh - B¢ hi azgleofibnd- b] pyri dependxzihide,
-2-py ridine carboxam de,
3-356¢-pefbyhypypydinend-g3lysslfanyy) y 6 6( ¢8- okt Ay# 1 0FifdoPe-3

4]t . L .
"Ypé%8ﬁ5§§Y§P§BFf5ﬂ§P?9ﬁP(§?ﬁ%9h%TPYE}Q%ﬁ?thiadPﬁfBP¥3m§de'
e Y 2 : o ) _ N
Gl e S O A G TR T ke
yvlekaiBanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide,
-yl sul fanyl )-N-([1, 2, 5]t hi adi azol -3-yl )-2-pyridine
3—&érgéwgﬁhﬂéqminoethyloxy—phenylsulfanyl)—6~¥4H—[1,2,4]tri

azp1623%vE RO GRVREONT] BRigedi o ar it rblaige: G '
cagBbhRanaak de,

3-(6-nethyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
3~6hehgdroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-y

1 -glsuIfanyl)-N—(B-nethoxy-;l 2,4]-thiadiazol -5-yl)-2-p
-§PLERnY hb- Naf BRiarede-2-v1 -ﬁ—perdlne carboxamide,
' ‘ e 604 | :
e IHN T

-y3# 01 B PEPINSE ¥ pe@hPYLthiazole-2-y1) -2-pyridine
carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6~(4H~[1,2,4]1tri
azole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-y1}~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-dimethylaminocethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[
l1,2,41triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-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-y1)-2-

pyridine - carboxamide,
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I di ne car boxam de,
3- (4-di net hyl am noet hyl oxy- phenyl sul f anyl ) - 6- (5- et hyl
-AH[ T2
1,2,4]triazole-3-ylsulfanyl)-N(3-nmethyl-[1,2,4]thiadi
azol - 5-yl)-2-pyridine carboxam de,
3-(2-fluoro-pyridine-4-ylsulfanyol)-6-(4H[1,2,4]triaz
ole-3 -yl- sulfanyl)-N(thiazole-2-yl)-2-pyridine
3~§%E39&% A8y vetnyl- s C6- L5 methyls4H[1,2,4
oxy pyr?n18Pﬁ8yé VF£3P¥5ﬁ§I? é (Q?LPX ﬂ]{}r

1ﬁ$maz%le 3= yhguhkaﬂyh) =N-(Bbhazale-21yh)a?- PHE b BSo1e-5- -y
car boxani d

l)32(@ymnﬂﬁpb pyri di ne- 3-yl sul fanyl) - 6- (5- met hyta#bekam2de,
4]t
Né&@ééhglypgﬁﬁﬂéﬁ?r?"Kﬂ€Plf2nH}ﬂhﬁaﬁﬁﬁzbﬂ B. ¢l frpapgte-3-
b
viguane ) R T AR oy 1k a3y 41r Fabpf aBOLar B YL - AT PYFARIN

e 20l e- o arboxamlde
3-ylsulfanyl)-N(3-nethyl-[1, 2, 4] thiadi azol -5-yl)-2-py
3-(i6detthogyepybbodaned@-ylsulfanyl)-6-(4H-[1,2,4)triazole-3-

3- (4-di et hyl car banoyl net hyl ox henyl sul fanyl ) -6- (4H
ylfuéfgnyl % (3- meth%l [1, X ytgladzazole 5yy )- 2(pyr£d1n :

e ltriazole-3-ylsul fanyl)-N-(thiazole-2-yl)-2-pyriding ;qq
carboxan1de

3- $s§§tﬁyﬁyopy@ﬂa£n@ysL?lgﬁiﬁaﬂyﬁvléanxﬁ)tﬁ ;2 Ahtdidzd1é-3-
riazo |e-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyridine
ylgulBarydy dN- (pyradlne 2-yl)-2- pyrldlne carboxamide,

3-?5(?61{3@1‘%&@%'.@{}% g e S YiSvEL Ay Je St dr- TRt vl & L ke fe s
-y1§69£§n§1yLﬁutiaﬂakﬁy£+iﬁf$§¥9£§1§ Y131 7-PYEi £ §fne

car boxam d

caﬂbéﬁamﬁdhyl pyri di ne- 3-yl sul fanyl ) - 6- (pyrazol - 4-yl sul fana
' anyl) -N-(thiazole-2-yl)-2-pyridine carboxan de,

3- é4(@eéhﬁﬁxweb9yldph%nglgu%ﬁamﬁhy+§ 6aHAHL [2, 2] UTiazobe-3-
V18R TLLONy (R Tthve PR320} 8 1 2 hoBTREE 409 oy
- catPbR&nide.

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 isomers all are naturally included
in the present invention. In addition, the mixtures of these
‘isomers in the optional ratio are alsc 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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car boxam de,
3- (4-di net hyl am nosul f onyl - phenyl sul fanyl )-6-(4H[ 1, 2,
4] -tr ’
i azol e- 3-yl sul fanyl )-N-(thi azol e-2-yl)-2-pyridine
car boxam de,
3-(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]-triaz
ol e-3
mel 3185738 Ve Mt Banpaeciboefrc] compELodEfon” ¥ ) -2 P!
3- ( 293 di QRN ZOEHE Rha 2 YOS Ui ) aPsb4bbi L 2niled by

ri azo
delveldpykat bANRLAbBEES- RELIYtuE laRa4)ihbladeazofob- ¥kample,
-pyri dine carboxam de,
digbeiigeheRixgCRdNy sldﬁb&rﬁyi!c) ret1nepdihy, Alabetdroneugosis,
askhilise, LM CLL 2 41 Ll geLne; ) - 2-pyridine
3- ( Arhe Rape RN EStE YReoknt (rvaRtIYh -dre ApBhithbie o
botytl sof f amdyliN (depehbight| 1dPakd tédd adiedzal tbsr YI(XPDM) and

2-pyridine carboxam de, U
nog-igsui hbxgepondeanhedBahetes famylites (WHIPRMY; 4] tri azo

e Syl SULAND) QboLRNEAE Si 2005 P AL A (aoow) 15

car
coﬁ?ihgkgézﬁb[ﬂe:héﬂéwﬂﬂéﬁ'H§’§hﬁE%HE%aB¥|lﬁ@ﬁifﬁ+£ésgsﬂince
-iria
dugolte- dbdsdityf any| Jddd € Bometbyb- [gden tdld hpeet el s Bl of
-2-py ridine carboxam de, . . . .
degreasfepfylopytini fRoBeyien aadyiyselinrregistagce rin the
k8i&e3 1 ' i . i i
SKEYPLEH: DNATEN TSR niP. PR A i BIPa B ) depondent
diZbPyés MIQ IGRPAXE B &l proposed to classify into type I and
3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
typeulf depending on the predisposition.
anyl)-N-(thi az%l eo£4, 5-b] pyridi ne-2-yl)-2-pyridine
car- ggounds of the present invention are considered to
be effective not only to type I insulin-dependent diabetes
mellitus but also to type II diabetes for which the so far used
diabetic drugs have not been able to decrease sufficiently the
blood sugar level.

In the ftype II diabetes mellitus, the blood sugar after
meals is markedly maintained at a high level for a long period
of time in comparison 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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3-(5-nmethyl -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 -5-yl) - 2-pyr
i di ne carboxam de,

3- (4, 4-di fluoronet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4]
triaz ole-3-ylsulfanyl)-N(pyradine-2-yl)-2-pyridine
car boxam de,

pr%'dggéﬁe{&gl é&”ein% ino%ia?f[ }{1 eﬂgaycl:eic’rurlee}{%u): :g'x gﬁH(iUI(% pfﬂise

orollg a ¥ybsemt BpYdavdtd Mﬁmﬂd@ [sb1dlapyhaze! mdthbl, 2such

pyrid ine carboxam de,

aSBGQrﬂaiT}aircma;@I syhthytidimeshddyds plafr:aﬂlyle)L Hr(hefilc Brdtess.

triaz

Prgfergbyys utl?%yﬁp e prodeced. - far 2xampdieadpgserding bo the

7 ar boxam de,
f°§l?§5P80§ eny Sul fanyl)-6-(4H[1,2,4]triazole-3-yls
ul fa

, 2] pyrazol - 3- yI) 2- pyridine
0

y step 2

gqﬂethyl pyri di ne- 3-yl sul nyF% 6-(4H[1,2,4]triazo
yl sul fanyl)-N-(3- hydroE&yrret hyl -[ 1, 2,

4]th|ad|azol 5-yl)-2-py ridine carboxan1de,

3-[ ¢ (2- hydroxyet hyl - phenyl sgj f anyl ) - 6- (4-met hyl -4H-[1

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

4]t hi adi azol -5-yl)- 2-pyridi ne carboxam de,

3-(6-nethy|-péridi -yl sul fanyl)-6-(5-hydrdQy-4N[1
er ‘ﬂ!’ Il rina B
( 3- met W2 1 Fadiayol =5-

lnq
car boxamn de,

or

(-1)

(wherein the respective symbols have the same meanings as

defined above)
(Step 1)

In this step, the dichleoropyridinecarboxylic acid
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3-(1-met hyl -1 Hindazol -5-yl sul fanyl )-6-(4H[1, 2,4]tria
zol e-

3-ylsulfanyl)-N(3-nmethyl -[1, 2, 4] thiadi azol -5-yl)-2-py
ridin e carboxam de,

3-(3-nethyl-[1,2,4]-triazol eo-[4, 3-a] pyridine-7-ylsul f
anyl)

-6-(4H[1, 2,4]triazol e- 3- yIsquanyI) N-(3-nmethyl-[1,2,

dj r.box
aefileay BNPIS TeRck s Pl S OPL PRI B T8 e mpast it
1jkihﬁ1no compound (2) to give the compound (3). The reaction
ol e- 3-yl sul fanyl) - N-(3 met hyl -] 1,2, 4]t hi adi azol - 5-yI) -

maZ- by rcarirdiedeby grehboamiioy, amide - forming reactlon by a method

46 hydr oxynet hyl - pi/rldlneSyIsquanE?/I -(4H[1,2,4
aﬂt gscribed preV1ous vy (for example a51c rlnclple and

Exi)%qu.m%ﬂé Lﬂ E’gg)&_ﬁ a{‘nat estehél | NI)%U &r@iﬁéﬂ Ie zlzen
Co3- (ﬂt&Ethﬂ%&?pﬁ%ﬁb&%ﬂ%ﬁ%ﬁ%@)oﬁgéﬂfb[§yﬁ%ﬁg§£éa%pl§e§g¥mon

|'sul f
Pramgl, )19@]()1r betehpethbld|d;@jmidray bheBeyb) - pyra dombindbion
carboxam d

of3 these u%‘?% BREADEEY Metodss- (41RaY, 254) ttheaZpactiqn 1s
acﬁﬂg@@d EM'%h£+ﬂ£€§é&cghﬂy%9%%nd%d%h%gza%%%ldbgil known to

rboxam de
a ayle(régmetd@gmawriﬂl BBe3ayits Wi afw! yabh ( AHulcbndd 44 | 83ter
ol e-
aCIyVQEIlf’anwf;hM( mﬁblplamhmxm@mmuamﬁ ghpygride

meie;gf’ﬁe( % ?Wﬁgglaﬁmidﬁ Jeshedy| ¥ichnAan dog AEfuized by a
P L . UG 2 B 08T FRP P A AR SR
forpyr iexatipie, CarmmﬁﬁMﬁE 3chloride, oxalyl chloride,

3&4 met hoxy- ngpsulfanl) 6(4H—[124]tr|azole 3-y
N.Rs FFYCJ&%‘%‘Y 2aPpAiinidgr azol =Be iyl 22 phrompperidineium

Lo T hY AR e - 6. (HEPRITBLERPFPROYL
chDbLide, diphenylphosphoryl azide, N,N'-disuccinimidyl
carbonate, N,N’-disuccinimidyl oxalate,
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
ethyl chloroformate, isobutyl chloroformate or
benzotriazo-1-yl-oxy-tris(dimethylamino )phosphonium
hexafluorophospate. Among these agents, for example, thionyl
chloride, l-ethyl-3-(3-dimethylaminopropyl)}carbodiimide
hydrochloride, N,N-dicyclohexylcarbodiimide, or
benzotriazo-1l-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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-yl sul fanyl)-N(1-nethyl - 1H pyrazol - 3-yl ) -2-pyri di ne
car boxam de,

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

yl sul fanyl)-N(1-nethyl -1H pyrazol - 3-yl ) -2-pyri di ne
car boxam de,

3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo

$fd§ﬁf CRYPPYREERY RBPAIP: 11 pyr azol - 3- yFymftBy%warﬁsollne'

N -GrRftRgA Blidine thyl di
3- (49ﬁggﬁgxy phenyl sul fanyl )-6- (4H[ 1, 2 4]tr?agé g?é-ine

N,Nedimedhyll )} ahi(4nb, di mtt Bylithabiokeld{ gl X- Biﬁﬁdedane -ene
car boxam de

(D3U) 4-9F dodoagebigrsdiol dnyl- P1opa-5-gngel PEN Mﬁqdlazomiitlc
anihedZ such Ak RYFidipe,. ﬁé9ﬁ8%§ﬁ¥%ﬁVFPPB¥5}8F8?2-9%?9£%ne'

1uRY Blide | BAiGBIRA%XAMLEE s soquinoline. them tertlary
3-[4- (1 nmet hoxyet hyl) - phenyl sul fanyl ] - 6 (ﬂkb[l 2,4
alapbh&ic- 3- yamihémanyl ) -dedtitdzoller,2- ylkraemh@udmnee or

car.boxam de
N, §- (laclfa‘PBBPBY{bﬁEhyil@@wany@ye69{@@{1169 4] triazol e- 3-yl

sul f
oyl ) TRE ( FORJSPERS ROPRITHHAEE (29°9F) 2508 Anf ey for
examphaxam de, N-~hydroxybenzotriazole hydrate,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
N-hgdrexysuccinimide, N-hydroxy-5- norbornene 2,3-dicarbox-

ndQe) (S LoLELyor oot iyl LB azgl o2y ) 2 Pyl sone,

Amlgf;g l"t%l'fmhf’:ﬁ’ é&gﬁiﬁiles,’ LN f Wfaiyﬁdén%’ir]lgz oﬂéé[ﬂc?%ﬂle el'i%{ey are

prafigkyedt (4-trifluoronethylthiazol e-2-yl)-2-pyridine |
car boxam de,

3- (3he gemponnge( BoxgayHenyised fgnpli-yein 44 [amomnd] pEi 0. L
toaagieequivalent, 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 conditiomns.

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-ylsul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxam de,

3-[4-(1, 1-di net hyl -1 - hydr oxymet hyl ) - phenyl sul f anyl ] - 6-

(4H[

1,2,4]triazol e-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyrid

i ne carboxam de,

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

- I
eqﬁ el SR - NPT HRARSY 4 EP (3 CoSy ALt -3 P98 Ty FegeRgs on
th%aE éaﬂkd@he compound and solvent and the other reaction
, b-di fl uoro- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-

co&dyk&ons

ul fanyl)-N(1-nmethyl -1 H[1, 2] pyrazol - l')-2-pyridine
car b'@%ﬁ:ﬁ?d@ no partlcular llml at:l.on in t e reactlon solvent

us%d( %ﬁnﬁg{g lstzepoé% %’a% QEhXQré’u'ze% Innod(gd%eﬁfsye lflffe%@y 11' the
reah%,lan4]§ddraaq=lﬁv%rw subiaayk) ﬂ%x(éxﬁﬁbﬁ]éé' infddtls 1 p¥hits,

azol - 3-yl)-2-pyridine carboxam de,
sp8clifimai byl - pyri dietdrBanesul f anyhjlog-i@él [ 1, 2, dhloragorm,

| e- 3-
1 fﬁééPFéﬁyP?thﬁl{l? 1, N4 rHimetdredinranite 2- gthyd. pgrehpte.
megﬁyica‘%ﬁoxynet hy oé]n:"y quIef an;ﬂe)nzgn(aéﬂ—l- f‘iflﬁnE] t rtg%%?ne'

1,2-di¥xane, tetrahydrofuran, dimethoxyethane, or a mixture of
Lsulfanyl)-N—(I-nEthyI-IFL[l,Z]pyrazoI-3-y|)-2-pyr|d|n
them. cakhoyd®w d€ the maintenance of a suitable temperature of

th§]§?|%eaéklonjhydroggﬂyféne_s_ybl{orl ) 6- (4£EL bgbrm,
1, QZﬁhShﬁogbéHhéﬁéy'acé\Ecghfﬁi‘éf lord i, il adhR¥hd ebrianlibe 1s
2- pyr I ne car boxam

prafépraat hoxy- pyri di ne-3-yl sul fanyl)-6-(4H[1, 2,4]triaz
ol e-3

-yl sThe aFgAgtIeN TeMpeTABtaAS thiy Ftepppaydngeally be a

O e SPRRGF LA EFRIERETES R I 2RRTAnC

pregeéLbly 0 to 30°C.

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 c¢ondensation
auxiliary agent used in this step may be used alone or in a
combinatioﬁ of 2 or more species.

When the compound (3) preoduced 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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)

triazole-3-yl-sulfanyl)-N(1-nethyl-IH[1, 2] pyrazol - 3-
yl)-2 -pyridine carboxam de. Anong them the
preferred conpounds are
3-(4-fluoro-phenyl sul fanyl)-6-(4-methyl-4H[1, 2,4]tria
zol e- 3-yl-sul fanyl)-N-(4-nethyl-thiazole-2-yl)-2-
pyrldlne car boxam de,

3-(4-fluoro-phenyl sul fanyl) - 6- (4FL[1 2, 4]tr|azole 3 yl

- sul %Qg %“-‘é—g I\é-l(ﬂg Compolu_ntdh{ ?f?rlaey be :Lgolatgcy and purlfled

carb

by’ rledns! 2" 8- BBRVKLEILAATY by £8E bradipfbl " bBABLREFaY on,

vaa:lm_\ﬁlmb) cbh(iegnﬁﬁt Deoity ety a 11 A0l ¢ 2 el trattPyiitdl B8lvents,
car boxam de
re:vr@mﬂéttﬁ@xynph@hypmaltban?pylya engl $o02om-t rAézgreaslybly.
-sul f zol e- i di ne car boxami
eng® Banpoliiot 3hor s Ber Beoh) Lo FaE stRspausht 1 oseh] piaout
puggkgcangh sul fanyl)-N-(thiazol e-2-yl)2-pyridine
car boxam
3- (pyrldlne 4-yl -sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl -
sulfa 3 nyl)-N-(thiazole-2- yI)2 pyri di ne carboxam de,
(S§BP42dethoxy phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

Fanyt3 R SFEPHOR)AAAPUIR 430 BEBYPPaipy Fraee 1 1

alidbBaxed dact with a compound (4) represented b Rixty (%!
3- (4- et hoxyret hyl - phenylesul anyi ) - 6 CARE [ 1. 2. 41T riazol

repr8seytsan baggen- & ¢m hirdzologredr ytbmb:pseul&lumatom R! has
car boxam de,

the Same-REBRELGREH AsEingfane) 2nq compappd @b dibe. Soypula

ul f
(IaZyI) N- (4- met hoxynet hyl -t hi azol e- 2-yl ) - 2-pyri di ne

boxani de,
m@ ( DHior o- phenyl sul fanyl )-6-(3H[1, 2, 3] tri azol e- 4-yl
4l £ anyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,

i
to give the compound (5), (6) or (I-1).

The compound (4) used in this reaction is a phenol
derivative, thiol derivative or amine derivative. The phenol
derivative includeé 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 phenol 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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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- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| -sul  fanyl)-N([1, 3, 4]thiadi azol e-2-yl)-2-pyridine

car boxam de,

3- (4- net hyl sul f onyl - phenyl sul fanyl )-6-(4H[1,2,4]triaz
ole-3 -yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
aboY*doxan de,

3 (et 8PS M kMg dird! (b - £ kb, 4l Borlp¥una

(ehamyl XINL()5candbexypmrealykdt hi azol e-2-yl)-2-pyri di ne
car boxam de,
3- (4Thﬁtﬁ9mppyﬁﬁd(helB-®$-knﬂkqﬂgd)iﬂsuhﬂ+qpmp@UmPSrKéi of

th%éﬁﬁgﬁﬂﬁl SU|{ Phis B %hl g|30%Pgugd (EYQLQR%%) may be

usﬁggésghﬂfgh¥+ ?QE%F)BELQY%Iazgﬁﬂééblﬁaﬁéﬁi[ P§B§L££b1y

1 ¢@rb0k@ﬁudalent for 1 equivalent of the compound (3)
3- (4- et hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3 ¥
| - suThefapgpound ({1 D) 4 mmw e-ns-tyrle) cpmppiindisnéI) of
¢ carb%xanlde
h§ &5 ﬁ95P89yethyloxy phenyl sul fanyl)-6-(4H[1, 2,4]tria
zol eThg%las%Juﬁ@@ih)tﬂé bhepzil Erdaed ) EOTREA L, tertiary

car boxam de,
aliphathicN- amieedy| saantno-aat hylrdnptphhdapiael,f abyligibyldbiine,

1,2, |
N, LXITFFFEEBFQP319F11¥&PW&H?I-) -N- (t hi azol e- B-peFhylygrphphine,
NGB T BPRES ks M B Re R ey Y, Ny i shydentyine.
1,B)abMazabicg20bes524Yb)urdB¥sL 9l 8ge car boxanggy) , or

3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2, 4]tr|azole 3-vyl
1, 5sabelQm91¢[4Latﬂﬂa@nae52eye)(QBnyrudrqmatacbamanede$uch

as S LoV Phgny L sul fanyl ) 6; (4FE[1,2 d)triazoler oy
quiﬁa ﬁ.ﬁeN' gﬁ:‘ @EB&&XH@EEX[& Hﬁf}gé).l.ie %e%la)lsz Qﬁéﬁd'a&e metal

car oxXxam
potassium, metal sodium, or metal lithium; 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 hvdroxides 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.

90



3- (4- met hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo

| e-3- yl-sulfanyl)-thiazol e-2-yl)-2-pyridine

car boxam de,

3-(6-nmethyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ole-3 79 -yl -sulfanyl)-N(thiazol e-2-yl)-2-pyridine

car boxam de,

3- (hydroxyet hyl oxy-phenyl sul fanyl)-6-(4H[1, 2, 4] triazo
lc::r gg';‘(lélrﬁ)a uel- %ggglfn yflg_ts hsltaezporlngy%é/llgeg LPQ/ ld_l.y in an amount

ofiiotc?i domeb ha&amap@wy'mfm}w suldamy lelifvidbhnkl. 2or 1

e olad-eBtybf stihé aronpoudd t{Bi)azoheudhyi} -deyriddiane the type
car boxam de,
of3the. KPAPERRE: APA- FREVFREURSEAYI ) - 6- (4H-[1, 2, 4] tri azo

ia?bg'%‘(lg%]e?usl ;Ha)ln ll.)t:Lcultar:}:I JZ.I’%ZlL'Ea%1¥n in tggrrleda[c ilon solvent

us%ﬂ( §s MMk DY g ididiend-ddverld d aBfektbohdhd beactlibnl:2guch

ol e-3
a -golwnt anptlulk$ - wetrhydxdp bz ol endryl Jozgnird dsakvents.

car boxam de,
SPSCiFigakdthy LAniREAEAGE oxFOPhERGIBLES a9ty beparrpiopide,

chik&ﬁkoﬁmylsulfanyﬂ% qﬁﬂﬁ%fﬁ?%ﬁqﬁu ddlazoletgl P}°E°%§??ne'

N, Ni-Aemetayhosarhfede , dlmethylacetamlde
3-(6-net hyl - pyrldlne 3-yl sul fanyl) - 6 (4H[1, 2,4]triazo
N- mgi:gylpyrrolldone, acetone, ethanol, 1sopropanol,

t %ljé EB&Q#E) by (I:[ amyl ilt.gé)ggll-azeg:lh%lsaznlazaté p){nrethyl acetate,

ac_azﬁﬂ[l@m&hv' BEAAGEY | O IRBRNY! SYLAARRL), - 6- § 51181 B¥hne

tetrahﬁ’ht‘bfﬂzﬁhe-ﬁmdmdxfy@tﬁahehl' 6 Ja Ri4ktbeash arelme- Sanong
| )-2- pyridine carboxam de,
theme 4. dunﬁtHydamehhﬁiﬁgx@awl@ﬁenylsuwamyﬁ;metmmLa?qtamnde

MRS EhuI YRl AaRG 1 PoREPR Y- FIOBE AR R bR 8E =gy
al&%hgl, are preferred, and N,N-dimethylformamide,
acetonitrile and isopropancl 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
bolling 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. 3517f3520), 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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pyri di ne car boxam de,

3-[4-(2-hydroxyet hyl - phenyl sul fanyl)]-6-(5-net hyl -4H-|
1,2,4

]thiazol e-3-yl sul fanyl )-N-(3-nmethyl -[1, 2, 4] -thi adi azol
e-5-y 1)-2-pyridine carboxam de,

3-(6-net hyl -pyridine-3-ylsulfanyl)-6-(4H[1, 2,4]triazo
| e- 3-

acdedidriatriylg) tik (Rdmiint mhi Be Hsdd)i 206801855800 e2aRY1e,
ridin e carboxam de,

CO&P(%? @hhgxydpyrq:cmm drpnsidef,anpbpe-{akttdd, Loper azode,

C%P&‘ﬂ PﬁWPfeM esdnthgyLike, owitht GPREPHZ SPEideybying ppore
prieied e car boxani de,
3- (6 et ioxy- pyri di ne- 3-yl sul fanyl) - 6- (4H[1,2,4]triazo

| e- gAs)ﬂﬁgtﬁéﬁﬂd)rth@LYéé@‘hﬁet@Ié’ k}e3; MY 84PE of agditive
car pboxam de
acge@@rﬁﬁ@hgxgh@mamta@:emgym naeyl, ) ke \uidild, Zod] éxamgle,

| e-3 |
<t By Tehie SHYPSE N RSRAHIhARSy r 8961 thes e 2 Fhi efmelene

0 e
glgEBQ- Brrgtghgx??r%?hgfe enyflsul fanyl)-6-(4H[1,2,4]triazo

| e- 3fhus resulting compound (5) or (6) may be isolated and
yl sul fanyl)-N(1-net hyl - 1H pyrazol e-3-yl ) -2-pyridi ne
pugifbedarktie mepmse pfef@r ramhvardnpingsl | malyudefor example,

[ h ny, | sul f I AH[1, 2, 4] tr I -yl
co§cé1|'11fra19]9019 Qfaec urﬁc’%on s)atlogl e[aprecz.g)g.t‘l‘ﬂ?:lz.gne sx%/ract

w1ﬂﬂyga>l%ﬁﬂs mEQQéEfHEﬁ.E)ﬁEtHBh?Z %!h%oﬁlaﬂ)brglpﬁy,l 42 so on.

car boxam d

Alt%ematrewbw phenszbmpbﬁaﬁyl()s)%(ﬂm{)l maf] bei agadeid Yhe
(thiazol e-2-yl)2-pyridine carboxam de,

| -sul fan
sulsequent %@mﬁéﬁwwmwéca@txm[l 2,4]triazole-3-y
| -
faﬁly”he. N URAE Wox et hy Pt fibe, BreseRY ) 19vepFiannmay be

iserd K aghdepurified by means of a conventional way, for
example, concentration, vacuum condensation, reprecipitation,

extract with solvents, crystallization, chromatography, and so

DH ‘ DUL FIHG B
X1

step 3-1

on.

(I-2)

R®X'H (X=O,N,S)

8
©) @ R Xﬂf N—@
X1

siep 3-2

(-3)

(wherein the respective symbols have the same meanings as
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3-(4-nmet hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ole-3 yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de,
3- (4-di met hyl car bonoyl - 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- hydr oxyet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2,4]tria
dé@% %d %ﬁ%l ﬁulfanyl) N-(t hiazol e-2-yl)-2-pyridine
car boxam Je,
3- (4- N, N-di net hyl ami no- et hyl oxy- phenyl sul f anyl ) - 6- (4H
[1,2,
(SAetpr 3229l e- 3-yl -sul fanyl )-N-(thiazol e-2-yl)-2-pyridine
car boxam de,

3 ( 41 Rethégy sprEny the! fcamw}m@ (41 [produged i tx obeen-§ is

arpola EhULEESL il ol pRRBVY ST aji%ofxzﬁ‘%ardﬁlé’?olhé"%n?l the

ringulaf or8Enan¥brmbh bt pirazol e- 2- yl) 2-pyridine
car boxani de,

@ nmet hoxy- phenyl sul fanyl)-6-(4H[ 1, 2,4]triazol e-3-y
ir-DH
aryl ) - N- (4- met hoxynet hyl -t hi azol e-2-yl)-2-pyridi ne
gﬂrboxanide,

(4- met hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo
(Wﬁeﬁelw tgd' fraBpbrtivBi 3ZRbe13- Wake? -1 | U meanings as
car boxam de

deglpednebhyeryridine 3-yl-sul fanyl)-6-(4H[1, 2, 4]triaz

in %11:150&5# | _gg lcf> ngl ll:?asl\el- (gohlgi%r?al ?:h% )clzlognp%u?l)érsl ((jI 2} of the

1n§eﬁg¥gﬁoxyethyloxy phenyl sul fanyl)-6-(4H-[1, 2,4]triazo
l e-3- yl-sulfanyl)-N(thiazol e-2-yl)-2- pyrldlne
car bmaamd;sstep, the reaction may be carried out in the same

3-(4- dlnetqylan1noethyloxy phenyl sul fanyl)-6-(4H[1, 2,
wax]qsrq.n Step 2, in the condition using the same reaction solvent

re%ﬁ B%&%ﬁ e %Hldfla‘g l(l’\}-l tﬁrf]fllP%%:%'t%re Xna chéJ %ralrn% equlvalent

othﬁé gygfgiﬂgtggﬁpggﬁgglsulfanyl) 6-(4H1[1,2,4]triazo

© 'I¥hus resulting compound (I-1) may be isolated and
purified by means of a convéntional 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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1-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,
3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ol e-3 '

-yl -sul fanyl)-N-(4-net hyl -t hi azol e-2-yl)-2-pyridi ne
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 sulfanyl) N-c(i[l 2, 4]t hi adi azol e-5-yl)-2-pyri
way; q]%ln(‘sti:re&b e condition using the same redaction solvent,

re]%c(tgoﬂe{m{é dnd i‘gh(q%lgnyﬂe%ﬂefﬁwr)e gn&id'wl:_hé ]ya%“leA’L&{ﬁ@gfent

ofy kel saayklinly cbhpdudithhadi Baeke- 5-yl) - 2- pyridine
car boxan de,

3- (ATHiEettRdEtiimaet byhpeyrahellA 3ul fayy | De 6-i®laedy | and
-4k
Puf?ii[ﬂ]it rPEzSIANE y1odu| RarfRY VAR E1A02L 413 adfaFo| @¥BTRLe .
o be Rt s R by e r R rasiann sl matian pbact

wi4ht rsiolvents reprec:!.pltatlon chromatography, and so on.
azole3y|su|fany|) N (3- msthyl [1, 2, 4]t hi adi'azol e- 2-y
Al[t)ergatpyeﬂ.m nehe gpporanilde] -3 Bhay be used in the subsequent

st3pbuy Lol bRy Byt gheny! sul fanyl)]-6-(5-methyl -4k |

Jtri %Q'c;%r%&dn%!é] fany) )o%lf:ﬁé {ERFé}YE;LMn% A 1L hadh Ag8lcea

e-5-y pyridine car

acdefrfingt byl thyr fdlDewdny! pﬂbé@ﬁyl) 6-(4H[1,2,4]triazo
| e- 3-
yl sul fanyl ) - N- ( 3- net hyl -[1,2 41 1t hiad] | e-5-yl)-2-py
ridinge carboxam de, R ;( qu:gﬂzé))

c13- (\B- cr;oxy pyridiney3: lOSVl\ffl fanylPl 6- (4H[ 1, 2, 4] tri azo
Ne- H "
3 anylS)ten\ﬁ(qq of 1. 2, 4] stepisadi azol e- 5-yl ) - 2- py

e car boxam d
3-(6- et hoxy-pyri di ne- 3 yl sulanyl)-6-(4H[1, 2,4]triazol

e- 31 (1)

Cl_-Ng “DN

ow (14)
/ am———r——
R® 1 X'R" steps L X'R" step 7
(13) (15)

Xl R‘

Rg ) step 8
(16) (1-4)

(wherein W represents a carboxyl-protecting group; and the

other symbols have the same meanings as defined above)
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yl sul fanyl)- N (pyradi ne-2-yl)-2-pyridi ne carboxam de,

3- (6- net hoxy- pyrldlne 3-ylsulfanyl)-6-(4H1[1, 2,4]triaz

ol e-3

-yl sul fanyl)-N(1-nethyl - 1H pyrazol e-3-yl ) -2-pyridi ne

car boxam de and

3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo

| e- 3-

glsulfanyl) N-(1-met hyl - 1H pyrazol e- 3-yl') - 2-pyri di ne
(SEgPpbrani de. The pyr| di ne- 2- car boxam de derivatives

of t i Qv

phar ?rlgctgra ??ﬁ%rp Q JEQEF&?@ a‘ﬂ&&) eil)gngﬁltgl%rq ucel‘wielggodthe
ca@ﬁdkﬁrﬂ.orgftﬂi 80§ndt1b@sa1@@hdb§:b95yr§allh%— ZL&ai‘@Bﬁy(l@&eSacui

t he compounds of the present invention exist as
degtizptdivsofikb} stmrgimttdraemmmmchs( 1dpt.i c'@hei sonpegnd (11)

di ast ereoners, eonmetrical .isoners dﬁgendln% on the

may R ProAucss Jt"hé G kRPED g idiPd €5 grgording
thggélﬂgal l']).'bé Cl gdﬁ?ﬁéﬂi&%ﬁéﬁawtdﬂvoquhogPﬁeﬁrotecting

It1on, e mxX es o Isoners In

grofpi WNat ﬂft&t icardyal srduiclindediel Bolnbouplesen) as far as
i nvention. The conmpounds of the present invention have

itawgrke ok$ rmsurot@@tﬁmm igmeugc tfiowi tt;ae GﬁuthEleinr‘eh@ heleps
ar use %Peutlc a ent vent | ve t

> E‘Jb‘gﬁ@n &ra“dF% iL BEEHRYP tjdé BrPrOtec ing

e h [ e
T L oy R 2 o CEE #%f%?@%lsﬁéﬁe pofhe over
alkpll groipxesichl ag m(amal egroup Aleathiyd gephpogathyert-butyl

di abetic retlnggathy, di abetic neurosis, diabetic
grapp e rhdRIGHAES Lowed 3dkph. gq¢ﬁp%dﬂ%BUﬁ§szo#oﬂﬁéthyl and

2, Q e Sgrlchfgfgé{:hﬁ ;a &%w%%pallll]gean%}leggsgups such as allyl group,
2-propenyl group and 2-methyl-2-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 (1l1) produced in the Step 4
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both of insulin dependent diabetes nellitus (1DDV and
non-insulin dependent diabetes nellitus (NNDDM. } The
i nsulin dependent diabetes nellitus (IDDM is

consi dered to be devel oped by increase of insulin
resistance due to obesity in addition to a genetic
predi sposition of decrease of insulin secretion and
insulin resistance in the skeletal nmuscle mainly in

Bl R 5 e
(WARRRNY NG P-4 416 é%f“gsﬁﬁﬁﬁ%% %ge nn%#@QSmégn{ﬁ§% as

present | nventl on are C ctive

dedined abbyrg kol givki Inhdepemgeﬁhddi(abeyt es nellitus
but also to type Il diabetes for which the so far used

di abéni thily ¢gerhatee mﬁaqﬁeiem mbivebe ocamcireehget in the same
sufficiently the , bl god su Jevel. In t

"2 Aerls A 12usi® {HEE b a@aruy%rt FoahEE; zeaction

hadhy-omei-ghat NeH Afmd {Hdﬂ}:é lﬁrel,nckng.nﬁeq:hgdsame

time in conparison wth that y persons

eqﬁiwalenrnfponﬂndneofsthbeingeaempouﬁ&snhndnbase. useful for
such type Il diabetes. The followings will illustrate

t he Bhbeaesylgring comeewrd (1190 wevhsuhdslatedmnd purified
bypresent i.nvention of .t he

TERRE o HaRohuehr dielaEgact 5y HkaOPUPngchBCaRELation,

vd@ﬁhh £8R4EN £ £8LEH O B0 (Al 12 sBE Y 088 s kBQg@tgﬁihQQtlon
The conpounds (I) of the invention can 4 produced

repmealpmnaEmbnonahramahograthLedndusolbna | Ajteétnatively,
in a recently develog ed striking solid
thﬁhgg@pﬂggﬂo@13gdﬁ¢y be used in the subsequent step without

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):

(5o

(1
(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 thiol derivative. 1In 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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as conbi natorial synthetic nethod or parall el
synthetic process. Preferably, they can be produced,
for exanple, according to the follow ng processes. N
0 Gina BONHN 11, :ring BRX HX=ON,S) d 11
NOH(2) Q0 H-C(4 R3C step 1 R3C step2 R22
(1) (3) ONrinaOrinaB C NICCQ-DN- NH R3
XIRLR3/ A 2R (5 (6) OWDr BnaADN_/ Hor
bl‘«g’%XlRl R2 (1-1) (wherein the respective synbols
Aave the sane neani ngs as defined above) (Step 1) In

thi s rlgPre ddMe: [HiL BbAPORNE | (AiTNCRATIX Y kbEaRElthnd purified
by means of a conventional way, for example, concentration,
vacuum condensation, reprecipitation, extract with solvents,
crystallization, chromatography, and so on. Alternatively,
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
(16).

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) to 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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85 derivative or its reactive derivative is allowed to

react wwth the am no conpound (2) to give the

compound (3). The reaction nmay be carried by

perform ng am de-formng reaction by a nethod as

descri bed previously (for exanple, Basic Principle and

Experinments in Peptide Syntheses, Nobuo |zum ya et

al ., Maruzen Co., Ltd., 1983; Conprehensive Organic
wayyrisheisi Stdp Perganie E5£86tidP%dindYtRe "BLMOIreaction

according thereto, or by a conbination of these and
tegpgirgduyensnfiodsacThen tiHne tdrel ridactsame equigallieftedf the

in.the gresence of a condensi ng agent well-known to a

STEEELBY SRPPPRRAF andhEhgrsany ampuaicht £hacradenasiagtagent
cti ks , mxed acid anhydride nmethod; acid

angh%g}ré?ggggxgghgg?'or carbodii m de method, which can be
util TRad bﬂ_}ésﬁlltﬁ.@x@soaoﬁFbﬁth (M dhengyt peUGRoa0ted ana
am de-form ng agent includes, for exanple, thionyl

PUEhEdrdeby oxelapls chforadesonventional way, for example,

N Nld'i cy¢l ohexyl car bodi i_m de,
coRpten RgFLI9n b BAGHYM; geReensatigsi-g@xtract with solvents,
di i ' i phenyl phasphor
crg‘%?}%%?gégﬂg%% heﬂﬁ%ﬁ%ﬁ%ﬁtﬁ%& L icé\écf%ma%ogra)blhy, and so on.
Alt\bﬂlla?istblmi hid Sympoead Qanal)emaP ¥ adbgust kAt Bubdequent
oxal at e, :
step evhyhowt (muki fietasAemm nopr opyl ) car bodi i ni de
Eﬁﬁgﬁ%ﬁlﬁ%ﬁ@g@hgﬁf P,}’ é) c:ohfl %El%f Séggéﬁi': :i!niroetl)lb{:ti)gn may also be
pré@REAd b 8EOrdiny X YeHd '%ﬂl‘héﬁrﬂ:}’ ! 't&%)sifo.hOSpho”i um
ents,

hexaf | u%rophospate. Anong these "a or exanpl e,

chl gride,
cil- 3-(3T,o;].in t hyl am nopr opyl ) carbodi i m de
Iog ™, N di cycl ohexy] car odi | mi dey .

0
b nzo ri azo-1-yl - oxy-tris(di Phgni um
R3*he gwdphospat e are—preferre - formi ng
R2
step 9
(19)
R'X? i
Ol Ny, N@
(21) I H
R2
step 10 (22)
0
DH N
D S N—@
(1) I H
RQ
step 11 (I-5)

(wherein W1 represents a thiol-protecting group; X? represents
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reaction, a base and a condensation auxiliary agent
may be used together with the am de-form ng agent.
The base used includes, for exanple, tertiary
ali phatic am nes such as trinmethyl am ne,
tri-ethylam ne, 86 N, N-diisopropylethylam ne,
N- et hyl nor phol i ne, N-net hyl pyrrolidine,
N- net hyl pi peri dine, N, N-di net hyl - aniline
1, 8-di azabi cycl o[ 5. 4. 0] undeca- 7-ene _ ( DBU),
a ieS‘VéE‘Sb?’é?/‘éﬂ’o[%dS tqeneﬁaes %Yf&b?lﬁl‘li)aveaﬁ@eaﬁéﬁﬁt peanings

aéﬂgé¥§ieﬁugﬁ @ pyridi ne, 4-dinmethylam nopyridine,
i coll dlne qui nol i ne, or isoquinoline. Anbng

then1 tertlary ali phatic am nes, particularly,
triethylamne or N, N-diisopropylethylam ne, are
(Siegf @nred. The condensation auxiliary agent used

i ncludes, for exanple, N hydroxybenzotriazole
hydr éflethlEN_Sﬁ?Qp. 01219/% l]:é'g'q%-rﬁrd)é:ectlve group of the compound

hydr o] ez X7
(1§7h¥%rg§%9§ ﬁ EB 939@ oxo %8§ﬁ§8 g rlazole
Ao nHeihBﬁHl Jﬂthswmje@t 1%%@@5)&%@“&1@4%?@«? ihehis
like are preferred. The conpound (2) nay be use
St@S)ualdyy ben arhieremt actoBding to I@leearuatrai@rns described
to 3 equivalent for equi val ent

0.
PrFFféoblﬁi c&’;ﬂqt@%"& %36%%% A ‘{rﬁafﬁrc WgtP%ﬁ&Fr \?'eWo Green,
ZnGQEBX@EbHe J&ﬁﬁ"ﬁ&lé& %gﬁﬂﬁslggl heb ygemgﬁhgaeaccordlng
SO an

conmpound and e oth action

the@edbt bonBy aheompidetieon %ﬂgtﬁ@@@tamyobelm:eﬁ métiedds .
amount of 1 to 10 equivalent, preferably 1 to 3
equi ¥8fanR th@rﬂll@lqup%t%%tlmfgmw Yar bany |ixpea@fdgroups

mayQDnéD empqLogflézi gs'r, iJ atrsag e:i?!tc tcIa.\Iller<‘§>ja(:"<!:llJ\./{;1 tt:>|e rémoved in this step

-to give the SH group. Such a thiol-protective group W1 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 feact 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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t hough it depends on the type of the conpound and
solvent and the other reaction conditions. The
condensati on auxiliary agent nmay be used in an anount
of 1 to 10 equivalent, preferably 1 to 3 equival ent
for 1 equivalent of the carboxylic acid conpound (1)
or its reactive derivative, though it depends on the
type of the conmpound and solvent and the other

. ti diti . The b b I d
10, 5 & Rodnt 161 91VE oU i CHRUA vEF Lht , A oF er ABFySHapBLE. a
ha8@4khal & SHEE alégf]lﬁ(grﬂg@ aRdR  Ah 1408 d ¥REmOTordif ne atom,

cofmpound an vent and the other reaction

orcoodihé aitSom ,Ther eulfohatpast i pndhdndid ald 9Acladkie with
reaction solvent wused in this step as far as it gives
flheranecryun echberinem athm, kadiot¢ efomsywhtuifbhoremethane-

sul B B Lip PSR oot SRS eof oFbbeRIhe ecom.
orNiNaﬁhEEEEthB%gﬁ ﬂgreiéfgfeﬁfgﬁate’ nmet hyl acet at e,

acetonitrile, nzene, ene, tol uene,
1, 4- Thh axtaine stepr, attysl rebwtdon dagaid @aretied@neéut Gin &he same
mxture of them In view of the naintenance of a _
wag A apl 2terdpetattieecondit hen rusidid dhe s yeagdion time,
chl rige chl roﬁﬁrnl 1, 2-di chl ot oet hane
amﬁ%%?oﬂ tFPFeSg?r ,REd?%ER?@?é%rﬁ% i RS RASYr ef erred.
The 11986 Heam 1k MBEE S L | 22N Ray bePi §8Ya s AnlaYp ki fiea
tenperature of -78C to the ref |ux tenperature of the
byswoearat of predevabtjofal owdPC. fdheexagaple pnconeeEntfation,
this step may usually a period of
vacuum condensation, crystallization, extract with solvents,
reprecipitation, chromatography, and so on. Altermnatively,
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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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 nay be used alone or in a
conbi nation of 2 or nore species. Wen the conmpound
(3) produced in this step has a protecting group on
the substituent of the ring B, the protecting group
may be renoved if necessary. Renoval of the
ey @f@géﬁ@ gn%ateeoﬁ%ybse RN ACCOEEL NG thocrk @Bﬁﬁe%ng
descri bed previously (Protective Goups in Organic
px$ymﬁh33|s T.W Geen, 2nd edition, John Wley &
Sons, 1991), by a met hod according thereto or by a
combi nation of these and ordinayy nethods. 88 Thus
resultlng compeppd (3) may be isdPated and puri fp@dl,

b GNof a conventional way@fm npl e,
cgncentrati on, vacuum condensa |dﬁ ~crystal lization,™
53 with sg@:,lv;Qnts repregi Lon, step 13

chr gyat graphy, and so on. erngtiv Iy, t he
3) may be used in the SbsedlRt step

conggung
wi t®8ht purification. (Step 2) 1 {Bhis step@@
i

d (3 St 1 1
Foact i th 2 R 1P WEpr e o eaigy RiXT

r Mn oxygen{4at om nltrogen ato or sullljur
aton| RL has the sane meant ngs %ﬁ Fned above)-of a
(o] = the fqr a (I1): e (I;)
0 §edm X"R"  step 15
RZ  Cl
27) (28) N o
D ] N\ ‘CN NaOH aqg .'
RSN
H2 X11R1 S-tep 16 2 X11R1 Step 17
(30)
2 X11R1
{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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to give the compound (5), (6) or (1-i). The conpound

(4) used in this reaction is a phenol derivative,

thiol derivative or am ne derivative. The pheno

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-nenbered

het eroaryl group. In this step, when the conmpound (4)
cohbiHE€dontd¥e tHRIMROHAL of@1n&RP REtIAIUCEREPERY may be used

reacting with the conpound represented by (wherein the
usnalpgcinve. Syinbdl eghavelehe ,sapreferablygd 8 Bledqurcdhlent

above) (5) t he conpound of the formula (l11-1) is a
fophlnefiugealent o the comrpurri3®tive in which - DH

(wh 1n.D s an oxygen atom.or. sulfyr ato IS .

bt abedeRs el e b e e nliandy 15 phfaeg ge 10
mihB€eBNENI4 RIUrEAL iR FladS ke 39ARE niRARI RES1aSndelinedt a

89 above). In this step, when the conpound (II) is
tenpetattihe ocForpoihdo €8 boillind tenporhtupe afuecrd. sdheent,

conpound (I-1) is included in the conmpounds (1) of
preferabpl®ngiCorto [thet biod ldngp temperedmssund (the solyvent.

may S usual ly in _an unt ..o L2

cqui o ek B Retidon SVl B bape e Spdpepts may ve
us@dUayakgnt a8f nbhaageprBeuBE ek iENg iAW G Hd -ddadSion,

i ncluded in the conpounds (I) of the invention. The
inphg@éinged fiar t kixempilep | oblladeSprinor msbhplenet erliicride,

1 $I$£ I ¢ am nes such as trinmethylam ne,
- £ THETHY PR Thane N 38 §R& B4 et hyl ani ne,

N- ”91‘1{1)’4 ggéﬂlﬂe!i.hg%ompound (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 sclvent, any type of solvents may be
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N- et hyl pyrrolidi ne, N nethyl piperidine,
N, N- di net hyl ani | i ne,

1, 8-di azabi cycl o[ 5. 4. 0] undeca- 7-ene (DBU), or

1, 5-azobi cycl o[ 4. 3. 0] nona-5-ene (DBN); aronatic am nes
such as pyridine, 4-dinethylam nopyridine, picoline,
lutidine, quinoline, or isoquinoline; alkali netals
such as netal potassium netal sodium or netal

Li.t hi | kal T | d h
usgt’ 35t BeE . di ROGPRHEESS) FoFeCtois Ay aso RoHR (e on,
ingfédiﬁ thy Hgfefégfilaggfal ah@ﬁﬁdes SRR AR chloride,

ass tert un1ethy|ate or sodi um
chﬂEfbfbﬁmﬁ, al kal'i retaildyskthdmes such as poteissiitmrile,
hydr oxi de or sodi um hydroxi de; and al kali net al
N, Hadbm’amel:,f@mw:@e p@lda*sbeulfﬁ]t%w b&iseregvt iy compound

r bonat e, S|un1carbo

(ZEJ rP3% %Hsflﬁ‘r @fieF‘PgdPEFé St PEr VeﬁﬁF p‘ﬁg{% cco%‘fﬁ%teﬁonal
wagr EEZCH eEEE‘d ;L %% Xé’%&:‘t i‘%& L Bﬁeﬁgf\%mcgéﬁeeﬂéhgioﬁr extract

withi et h)doﬂ]’ﬁeﬁlﬂ:s N, Nﬁlepsempmyhetbyl am nesrwochlidzation,
hydri de or potassium carbonate, or alkali netal
chypRake geaphyic Rkt SSoOASS| &HeFéﬁtlﬁGﬂ-Vlratﬂée compewRd (27)

maf b4 GrEh by e SLFARAIER 15790 S Lk 290y

10 equi val ent, preferably 1 to 5 equivalent, for 1

equi val ent of the conmpound (3), though it depends on
(stape 14pe of the conpound and sol vent used. There is

no particular limtation in the reaction sqlvent fg is

as fHr H5lS StEPveshRocqmpensd &RfdcPrafurfid FEa%F?Bn
alfé‘x?ven s§:%| etngm_ HCL#?eéOméc%ngxﬁi?i %rdtﬁ%etd 9.5119‘:?.‘@55 5 in

peC| |ca ncl for exa
th8®lladeere 6hl:0ph88.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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chloroform 1, 2-dichl oroethane, trichloroethane,

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

N- net hyl pyrrol i done, acetone, ethanol, isopropanol,
tert-butanol, tert-amyl alcohol, ethyl acetate, nethyl
acetate, acetonitrile, benzene, xylene, toluene,

1, 4-di oxane, tetrahydrofuran, dinethoxyethane, or a
rri xt ur e of them Anong them N, N-dinethyl formam de,

| acet am L yrroli
Wl BForiy SHEE 2o g ditn R B rrrL 4 the 10 e reagton
tembekemﬁee A0k NN @i pRt hyhAOF 8B fén scﬁlﬁﬁizﬁ:’”ah@ tﬁe same
d i sopropanol are nore preferred. The reaction tine
amoanhsuﬁltyeOsﬁartuﬂgKbémpmmndpamdeba@éy 1to 40
hours. The reaction tenperature Is usually from-20C

to tHeus geismlidngesrrnend 4 280 nae beolselnted egd purified

preferab y. fro he_boiling te e.o
oy DEEoRR OF A Lot iofet ey eatol crefll e cufePbttahton.
va8Gafr 8bMdend £ridie, @Jt*i%ta%ﬂﬁs EB!LQEHth earweéyllzauon,
(Organic Letters, 2002, vol. 4, 20, pp
refffadifsLayioby ahnmmmbdgnapnydlagdthereno k&tewnamlvely,
conbi nati on of these and ordinary nethods. |f .
the cgempedgnd (3%) May0ds beed dnafhcasehbaayert afifepfwithout
i o the reaction nedium As for the catalyst
puﬁgg%£5¥f %IS step, any type of catalyst 91
accel erating the reaction may be used, including, for
exanpl e, copper chloride, copper brom de, copper
(Stedi #e) copper oxi de, copper acetate and the like,

w t h. copper iodide bein ferr d.
r&n is step, the co pou % ( proguced in Step 15 is

hydrolyzed to give the carboxylic acid compound (30). 1In 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 aqueous solution of sodium
hydroxide, potassium hydroxide, barium hydroxide, lithium
hydroxide, and the like, with an aqueous sclution of sodium
hydroxide or potassium hydroxide being more preferred.

The alkali may be used usually in an amcount 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 sclvent used in this step includes, preferably,
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As for the additive used in this step, any type of

additive accelerating the reaction may be used,

i ncludi ng, for exanple, ethylene glycol,

di met hoxyet hane, and the like, wth ethylene glyco

bei ng nore preferred. Thus resulting conmpound (5) or

(6) may be isolated and purified by neans of a

conventional way, for exanple, concentration, vacuum
meFNAGRAS atéﬂ{hn(fleprﬁ ﬁgggéhQE %J}%ﬁ)te . Wil BAL¥GBt Rane,

crystal’lization, tography, and so on.
ethlylleneailyeby, &he€ €R8PDIRE, (R)ltArethindBy Deopsefah8l or

the subsequent step Wi t hout purification. The
dl@@ﬁﬁ@uh@énelmgyeopr@ﬁ@rpeésent i nvention may be

sol ated and rified n conventi onal .
for ThRramet s AR ot e S0 Aot M OROLAESS gt Parified

Lecl Rict at t th I
SERS R
va@uiim ¢dnddnsdiA dh NexlbrGdt R th sbikentﬁ,Xbrf%ta$1§@atlon
3-1 (1-2) ReXIH (X=ON,S) O (8) R X | N- H ring N
reRIRElp@Fﬂﬁ%@p 3chromaBygripher efndt e paspeditesnatively,

the compoungvﬁﬁaf"%é¥i uséy t%% subsequent step without

purification.

{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 in Peptide
Syntheses, Nobuo Izumiva et al., Maruzen Co., Ltd., 1983;
Comprehensive Organic Synthesis, 6, Pergamon Press, 1991), b
a method according thereto or by a combination of these and
ordinary methods.

The amount of the compound (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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92 defined above) (Step 3-1) In this step, the
conpound (5) p, produced in Step 2 is allowed to react
with a phenol or thiol derivative having the ring A
of the formula (11): (9 -DH (I11) (wherein the
respecti ve synbol s have the sanme neani ngs as defined
above) in the presence of a base to give the conpounds
(1-2) of the invention. In this step, the reaction

TR 1tEE B 1R iE f'}gj%eact 1] S' 'brr?th % aiPalent

t he condltlon using the-s ‘ol ven
sartemttleanhyﬂfrecamozﬁ eRESUP b enper St AN, W s one of -
equi valent of the starting conpounds. Thus resulting
th@oﬁﬁl—ﬁbﬁﬂ gHjoms) mﬁrﬁybmsu@dﬁanﬁdechbd apuirifageh lmtomeansygen
a cggggntlonal uay, %r exa . concentratiaon,
at\?ﬂ‘c%rﬁ HAePsAt i &n Hask Ehgctan %W@n@% defined above).
crystallization, reprecipitation, chronatography and
so oy Alternatively, te conpound (I-1) na? bébused
int subsequent sfjep M t hout purlflcatloN+
t her cor@dund ( 6 @rB&luced

(wherein the rigspective synbol s have t
same qeani stgsias defi netmabove) t¥eRil%e the codﬁ@und
(1-3):

(32) (34)
0
POCI
3 Cl | N OH
- Pz 0
step 20 Cm
(36)
)
H,N-C @ DH
(1h
step 22 step 23
Cm step 24
(38) (39)
N e
HSIEt D N__,,'(';””g °

| step 25
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In this step, the reaction may be carried out in the
same 93 way as in Step 2, in the condition using the
same reaction solvent, reaction tinme and reaction
tenperature and the sane equivalent of the starting
conmpounds and base. Thus resulting conpound (1-3) may
be isolated and purified by neans of a conventiona
way, for exanpl e, concentration vacuum condensati on,
(&ﬂé(féﬂltﬂé‘tké’é‘pe@ﬁi{récg E ﬁgjvlée[ll.h% same meanings as
reprecipitation, ronat grap and so on.
deAlihednabove) y, the conpound (I-3) may be used in the
subsequent step without purification. The conpounds
(I-4) of the invention may al so be produced according
(S%ﬁ Rpg following process. RIXIH (X=O'N,§) OOC N OH
12) ON R3 Cl step 4 RBi Cl step 5 R R2 (1)
(11) 4) )
Tn Q%lg‘gs% dfi Q erd\!;e%jﬁr% %fkﬂgl%é\'(%ﬁmgedﬂo the

step ste ngA O

, cai:ﬁcbkynggrﬁu@ Bfl\tlli\@&cmld‘élﬁiﬁ(SZ) to give the compound (33).

Introduction of the carboxyl-protecting group may be achieved,
for example, in the same way as in Step 4, 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 (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 subsequent 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, chromatographf, and so on.
Alternatively, the compound (34) may be used in the subsequent

step without purification.
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I OH(2) H Rs X1 -RL R3 X1-Rl R2 step 8 R2 (16)
(1-4) (wherein Wrepresents a carboxyl -protecting
group; and the other synbols have the same 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 acid
derivative (1) to give the conpound (11). The conpound
(SQ%%)zoqay be produced in a publicly known nmethod or a
method according thereto. There is no particul ar
Iin1Iatth&slstéﬂuatnendumpdumd.gmquppwbﬂhcbmelﬁashepyn9 is
larou in the conpound éé as far as it works as a
3

P&’ﬁéciipv@eg?‘éuﬁl’ﬁbrp@ ce bBkwe the tareawpt (35 Jand

or ot L6 HCTEY oty Taetuale 0o SRt R 3, SHETRRRRPEPE the

coﬁb@ﬁﬁhe(dstﬂhﬁh hliQWefep @lnlﬁy’&h& BBH@§t§Hﬁrbtﬂﬁ1 HEtd reaction
group, ethyl group and tert-butyl group; hal ogenated

tempwentalrkyandroegpst Soe ht ise 2rdyodeetthyl samé as in Step 13.
2,2,2-trichloroethyl; |ower alkenyl grou ps such as

Thyp WS@%’%’@Q C@Eﬁ%ngm s b@nasg ﬁécteﬁyﬁngl Blﬂﬁﬂa’éh?ﬂ by

mefif8 4k 3 MRt har Pof- B Enmd e - R tes AR el pgcuum

cofBBHBa¥ b, t N@xtGAIIOX Y1 B OUR JTR¥E NG aCh£§§§Q01p1tatlon
accordi ng to the method as descri bed previ ously

cryPrelétzaveory oopsomatGygaphy, Sgndhsei en. TAM%eﬁheEnvely,
2nd edition, John WIley & Sgns, 1991 by a net hod
ﬁcEB‘FH?W@d t ¥ b0 rbeo}‘rlsz?dc dRpithat FBRSBAUERESETERW lthOUt

pu95§£99£¥0n.

{(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 a method 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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met hods. Thus resulting conmpound (11) may be isol ated
and purified by neans of a conventional way, for
exanpl e, concentration, vacuum condensation, extract
with solvents, reprecipitation, crystallization,
chromat ogr aphy, and so on. Alternatively, the
conpound (11) may be used in the subsequent step

wi thout purification. (Step 5) In this step, the

conp@ﬁngnialat@,oow@dzdng)dm $i380 ?}ro%de%l ahl gvefl 59 is
react wwth a conpound (12) represented by RLX1H
al(lwiveddionrehet madhethhe vomppnind &2 haveyithe thamommpamd(37) .
as defined above) to give the conpound (13). In this
Ther gpacthen r B ctibh TP Bt de icadrded oyt A8 §hpesagpyway
as..i t ep. in.the condition using the ne reagtion
as; 1n,Ens et e e e AR S8 g0 f tne

1ikBe SeHles r8gHiL ¥ 2h§Horfode( 51 Phnbiy sk §QBRAYRES A urified
base. Thus resulting conpound (13) may be isolated and

bypweahsedi bycomuestbbénal ceayenfoonaekampye, f conexatpieion,
concentration, .~ vacuum condensation, extract with

Va?HPWeﬁ?%qe%ﬁ%%ﬁQﬂii%ﬁﬁq%ﬁi Wﬁéﬁr§€?EFP§FPoﬁFYStallization-

re PEQ 1 pg Y, AP n. terpativel . ,
gpnpgﬁng ?@_ n%y _eégggﬁaPﬁ$th%nguﬁgeaﬁentAgﬁ%ﬁnatlvely'

thel thmpbundW3f) ealy & usESEBnOinkNstiBs8qabAR, st8F without
conpound (13) produced in Step 5 is allowed to react

pugifhcatpbenol or thiol derivative represented by the
formula (11): '

{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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(5 -DH (Il) (wherein the respective synbols have the
sane neani ngs as defined above) to give the conpound
(15). The conpounds (15) are prepared by reacting a
phenol derivative or a thiol derivative. In this
reaction, the phenol derivative has the sanme neani ngs
as defined above. In this step, the reaction may be
carried out in the sane way as in Step 2, in the

0.Q0NG FORSA S SHBEHRAAY ON £ "By GERFAIORL, for 1
tenperature and reaction solvent and the sane

e@gyatenéntf dfhe bempbantli (38 L prytouryts iandepbrds aire the type
anount of the 96 base. Thus resulting conpound (15)

ofrthepecrRovat et Bhiriig s@lvispthiiges gndaother reaction

co%gﬁégghional way, for exanple, concentration, vacuum
condensation, reprecipitation, extract with solvents,

crysgnblitgadt Qbh ey BRBLOSERARNYG BN POy Ut temperature of
Al ternatively, the conpound (15) may be used in the

- 780 sequEnd SoEDPindg t hamperptuitd | 68t thO. s6Brept /) ptéferably
this sh&&, t he carboxyl -protecting group Wof the
- 180t €25) produced in Step 6 is removed to give

(1, FRTVM ! Bl Uy, W05 PLR0 SO0 L Ao,

pra€eesdingotl 2 tbesngbhpd. as described previously
(Protective Goups in Oganic Synthesis, T.W G een,

2nd @a!f[oirohl;le Jothvewt ueyed iSonbis1oedp ., aby bypetifosiolvents
ma% Ceo{lgiaggas 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 (39), though it depends on the type of the compound
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thereto or by a conbination of these and ordinary

nmet hods. Thus resulting conmpound (16) may be isol at ed
and purified by nmeans of a conventional way, for
exanpl e, concentration, vacuum condensation, extract
wi th solvents, crystallization, reprecipitation,
chromat ography, and so on. Alternatively, the
compound (16) nmay be used in the subsequent step

(3@ﬁ|a%@3thﬁubbﬁbﬁﬁﬁ'ﬁﬂed(§5@po§heknrEQbﬁléheeonﬁmﬁlon
carboxylic acid derivative (16) produced in the step

7 | sThe|oyveart tan megcihe widnfdudredcaspauhg fd2h perbdof 0.2
the conpound (1-4) of the invention. The reaction

toe B Bpugsi nPrRferabep Ps5t he 38-bapnred anide-form ng
reac ich may be carried qQut in jhe sane_ 97 ﬁlng

as |ﬁhgtéﬁeﬁgt%?Ptlﬁ?qﬁﬁﬁﬂqHQﬂw &§|nglpﬁé dihe theackPd
teh?@ﬁﬁ%ﬁ&ﬁr%faq§u¥e§81ﬁgﬂ 8@%%&%& ngﬁﬁe1§9uﬂ¥$ ?ﬁlllng

starting conpoun anmount "0
teopedansragofigeheé sahbhdeatixiliary agent. Thus resulting
conpound (1-4) may be isolated and purified by neans
of aPEdiRfehie (ﬁﬂa}lv%&yusﬁ@rlré%&ﬁfﬁl %t ep cgadehypatdifopolvents

ma%%st a° ?aloégsg? ?%%;S Pept e)é‘%%ﬁ?%rfy&ﬁ th ﬁo’%ﬁ%@é?’ AR TeAREL O
foi*Oeﬁ)é}npleN tp%‘é&@tﬂa‘bﬁ Yin&D8daER ddrdicdBic Iﬁ%lﬁsedrhus
~in the subsequent step without purification. The
reguokpdogdwnpiows)d ¢ -Uhempy dsensoilared and puayl fiebbleneans
pr oduced Qcclco%radll nv?at 0 tfhlq o OVJ\feng 7y ocestsratczl.olnN I\I-aecuum
8y Q9nven or examp concen v
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
substituted by a hydroxy group or amino group, and in such a
case 1f 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
{(Protective Groups in Organic Synthesis}, by a method according
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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HC Nring B aN RSWI HR2 R3/ SH step 9 R2
(19) (200 O RIX2 G N_NnaB (21) | H R3 SR1L R2
step 10 (22) OngADHringADNDN N ring (1) 1
R3 SR R2 step 11 (1-5) (wherein WL represents a
thiol -protecting group; X2 represents 98 a | eaving
group; and the other synbols have the sane neani ngs
as defined above) (Step 9) In this step, the
[ ot up t [
T.Fvgng%%%ﬁ ﬁﬁit e}ﬁt éRéOJ&fxn ygﬁ(e%gpggﬂg £91£9]).) Soy a method
according thereto or by a combination of these and ordinary

H

methods.

The pyridine-2-carboxamide derivatives provided by the
invention sometimes exist 4in forms of pharmaceutically
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),

“(I-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 additiocn 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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Renoval of the protecting group in the thiol group in
this step nmay be achi eved according to the nethod 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
conbi nation of these and ordi nary nethods. As for the
thiol -protective group W, any type of groups may be
arfloRieca B8, fg%%nﬁ%li'nte,cf‘?iéﬁ?iélﬂi € rRIBYEYchBrbRy Samine.
step to givé the SH group. Such a thiol-protective
Irgaadpt¥bni Ntlald@mpodnds ©¥athé préasyt oIt iSlic hagsSexist
acetyl group or benzoyl group, or substituted aral kyl
ingranfgenadc forms rof yihegr bugrates4ometsediaiars, yaf gelgpfree
Thus resul ting, conpound (20) may be isol ated and
cﬁﬂﬂ%uPﬁédorb§aﬂE§ns of a conventional way, for exanple,
concentgial '&ﬁhpowﬂ‘f-‘ﬁ‘fé“’dﬁ COMARTEAL | P cBY! bBCLsWd An the
solvents, crystallization, reprecipitation
matiifadRuegr afhya aedisanment AFdLr nakl yeteventien of, or
conpound (20) may be used in the subsequent ste
prgphydactiguprf tharppeutist égeatmeny ohi SydeeP Gindbetes

d (2 d d Step 9 is .all d t
AR (2L eSS0 TR, Rk B B LR o
cofib¥8ihbe tHRMUMBbURAL) of AT ol 16N e 0P POHRd thél)cdisedr

inth'S step, any type of conpounds nay be enpl oyed

magerfialsas X2 acts as a leaving group 99 in Step 21 to
gi ve the conpound (22). As X2, for exanple, a hal ogen
at om sJ&1® BEOPhVdRAPRECARBHRIeHARMIHE dPSM Obrafopwound of

£odh@ih (3 LAGN® 8EOToulcS VWA 51 O BRESHAVIRLS 48 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
welght, preferably about 0.01 mg to about 50 mg per kg, and moxre
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 coral 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 admiﬁistration is emploved,
a representative dosage range is from about 0.001 mg to about

100 mg (preferably from 0.0l mg to about 10 mg) of a compound
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fluorine atom chlorine atom iodine atom or
trifluoronethane- sul fonate being preferred, and
fluorine atom chlorine atom or iodine atom being
nore preferred. In this step, the reaction may be
carried out in the same way as in Step 2, in the
condition using the sane reaction tinme, anount of the
starting conmpounds and the base. Thus resulting

o fCOSRRAMI ( £ 7 PerBY oS d LY §8t YT @4 | HhBdno Y pPERDSab1y,
of a conventional way, for éexanple, ‘concentratton,

abwatu Qi crog diem settduin, 10c mgs bél &1 gatipand eodt rFtmulia I per kg
solvents, _reprecipitation, chromatography,. and so on.

ofpbedYnYeilgBEyPeTt A8Yeonpound (22) may be used in the

subse n wi.t hout purification. (Step,11) In . .
 this oHBpheRrEenE SRy DA BB T K Gempasition
coat:ph:@\é@g O chfdeund W tigrampound 4% énpﬁﬁfmg{:gt?@f&glly

of a base to give the conpound (1-5). Inthis step
acceptabdet icarnimy .be T r tetmoUompokiie isate ey dds a

Step, 2, in the condition using the sane reaction ting,
PTPELEti ofPRRFHR Y urldein@atdd&t | 8adsollvent ahBITRdienhEs).

‘ [ d d b .. Th
(oAb on gL ooy R IR SR 0GBt M raRectbe

cabyiBBangsolied1CORY &ML PAYAUAY wHi¥h X PIEs, directly or
concentrati on, vacuum condensat i on, CrySt allizati on,

indgreatiy, vindm s$beveonisinabtporeciguinpdidxation or aggregation
fchroE$tOﬁra hy, and so, on. A@Dng t he conpounds of the

OF | TR ICOHE Nfeh OBCEDRI LRAEERLER For A grom digsociation of

onégﬂzﬂl&glofo{:hé%z%@eng&eoff%qyggﬁeglfﬁegfof 288 tions

or interactions between ingredients.

Preferably the composition is domprised 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, intravenous, ocular, pulmonary, nasal,
and the like may be employed. Examples of dosage forms include
tablets, troches, dispersions, suspensions, solutions,
capsules, creams, ointments, aerosols and the like, with oral
tablets being preferred.

In preparing oral compositions, any of the usual
pharmaceutical media may be employed, such as, for example,
water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like in the case of oral

liquids, e.g., suspensions, elixirs and solutions can be
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the present invention may be produced according to the
followng process. S NCNmMmCPBA OQCN PCC13 R3 1
/| step 12 R3 1/ step 13 R2 OIBS R2 OIBS (25) (26)
R1IX11H (X11=0, SN C N CNngA DH C NCN (4) (11)
R3 R3 2 step 14 R2 X11 Rl step 15 R C (27) (28)
NringB 11 0 HZN ingA D N CN NaCH ag ngA D N OH (2)
R31 / R3 / R2 X11R1l step 16 2 X11R1l step 17 (29) (30)

R e S S e HE S
midgblchrgetabov¥ay cellulose, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like; oral
solids may include powders, capsules and tablets, with the solid
oral preparations being preferred.

Because of their ease of administration, tablets and
capsules represent the most advantageous oral dosage unit forms.
If desired, tablets may be coated by standard agueous 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 f.hose
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 aqueous ligquid, a non-aqueocus liquid, an oil-in-water
emulsion or a water-in-oil liquid 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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(Step 12) In this step, the cyanopyridine derivative

(25) is allowed to react with nCPBA to give the

compound (26). The oxidation reaction of this step

may be achi eved according to the nethod as descri bed

previously (Tetrahedron, vol. 42, no.5, pp.

1475-1485), by a nmethod according thereto or by a 101

conmbi nati on of these and ordi nary net hods. nCPBA nay
bePPripadeatbyAbbiptds ity L T I ERLRNma diBLET BkYactive

to 3 equivalent “for 1 ®equivalent of the conpoun
ing2®e)liehltein eadidee fimwiey comntusted asuydwaerf o granules,

period of 10 mnutes to 24 hours, preferably 30
optiRhedd vt MirethotkEr at bindegnpeithiiraandt, -0t odikeent,

i_lin enperatyre of the solvent, preferably 0OCto

Su? 8°80%F%ﬁggt8ﬁp§%§PﬁF8189 tHEEG1 vent. As for the

react i el Lo tihdy ife Had®! iPhe1 dBYg P #5861 fp1e

far as no adverse effect I1s given to the reaction,
maichdhedi agittrrexdmphe, poehdoref atdnpdmidylcdi®ened with an
. Chloride, 1,2-dichloroethane, and the |ike. Thus
inpg&yliAHdgdc 8ApBaRE - ( BIsegbEe. | eafht babhal pemtairs from

- f [ I £ :
oY TER o afb SORLEDR! kRl L0 SARIRL S, o cacnes

orSEANSM & i tastd Fraat 408t 1 AR abbRict 86 of the active
chromat ogr aphy, and so on. Alternatively, he

ingoepoant. (26) may be used in the subsequent step
mﬁthou%& purification. (Step 13) In this step, the
conpodf§ EPNLWARGuCES IGFTRE T 125 PRarpmaseNkkrab dosage

£obRECEW He FFolRad §F EOEnEPIPRYPE (27).

(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 mlL
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POC13 used in this reaction may be used usually in an
anount of 0.5 to 100 equivalent, preferably 1 to 20
equi val ent for 1 equivalent of the conpound (26). The
reacti on may be conducted usually at a tenperature of
-20C to the boiling tenperature of the solvent,
preferably 20C to the boiling tenperature of the
solvent. The reaction tinme is usually a period of 0.5
(nglgo Eours, preferably 1 to 24 hours. As for the
reaction solvent, any type of solvents may be 102
Taused as far as no adverse effect is given to the

reacti on, Lncludi ng—pre efer ’
chl ori de, chloroforn1 dICh mg¢eabaee, acetonitrile,
NN met-hyt-Forman-de—and—the—t+ike—Thus——resutting

CoppapBtnaf ¥ormuhaylbe isol afé8 and purified by means

C ntional way, Tor|exanple, "¢oncentratiom,
Meggggﬁﬁ$ggiﬂﬁﬁsatlon extract21 ith sol vents,

ngggrgglpltatlon crystalliza&hog, chr omat ogr aphy, and

on._ Alternatively, the cpinpound (27) may be used
Benaylhgléubggquent step wi thpyg . purification. (Step

Hy—n—thts—step,—the—conrpopnd{(24)—produced—+n—Step
| Maggessumabienetiet o react witp2the conpound (12)
' T tthe ] resenceof —abaseto gl \VAS]
the conpound (28). In this $?Epl &M BPaction may be
carried out in the same way as in Step 5, in the

condition using the sane reaction tenperature,
(Tapastspn tine, and reaction tenperature and the same

anmount of the starting conmpound (12) and the base.
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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Thus resulting conpound (28) may be isol ated and
purified by neans of a conventional way, for exanple,
concentration, vacuum condensation, extract with
solvents, crystallization, reprecipitation,
chromat ogr aphy, and so on. Alternatively, the
conpound (28) may be used in the subsequent step

wi thout purification. (Step 15) In this step, the

. . re
o o ) S O Bl oo MRS S e
drugacidybedddiin Ss 5084 My AerAild bpd Obtar amblatSédmimonly
103 way as in Step 2, in the condition using the sane
usedactheiefamnpepatenperaagotsdy t9me seamentdadtlivonwith a

sol vent t he sa anmount of the starting conpound
COBRAUD s%fhgﬁﬂ@u}%sﬂf}ing conpound (29) may be isol ated

and puhbhiLdomPYuAB S £9Fma1 £ QYeNs LRRY cg\f?‘ﬁlem;g@faneously

exanpl e, concentration, vacuum condensation, ‘extract
witht bnéobremnbge ofheialdruat,| e, phadiHEoLidal | @hposition

chromat ography, and so on. Alternatively, the
copbapeing T29) nhhebeduved iR BNdiSdovedierithestapmpound of

ol i8E ) P4s) el ooty e Bt
o T bEeRPR SRR L ch8sp rRaE o
comt&ih ignammyr mppe ofthelkakitdiveaynheedsedtas faradditimn to
acfyano 02) Loe cgnpouqd é%g& igsiﬁpgfﬂéﬁgcquifk redients
oEPRYRE 0Ty otpuLla (dh -anExamp g

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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al kali includes preferably an aqueous sol ution of

sodi um hydroxi de, potassi um hydroxi de, barium
hydroxi de, lithium hydroxide, and the like, with an
aqueous sol ution of sodium hydroxide or potassium
hydr oxi de being nore preferred. The alkali may be used
usually in an anount of 1 to 100 equivalent,
preferably 1 to 30 equivalent for 1 equivalent of the

a ‘P@ﬂﬁoéﬂg&qig@ ) éleg E"%gﬂt i‘agf(? ecﬂd% GBR§8 @eof ftl'ltehEormu:l.a

conpounds nt used and
(Ic)omdl tm@rpaaARTagoﬁeaetwm rwletimqq;n@aﬁbedfm@doma&ooo 1

nggrature of OCto the boiling tenperature of the
t%o@ e 1pr1@p@r.am>19emcabho 4DOGL Theo rkatoi mbdutmelk 200.

eriqd of to 50 hours, preferably 1 to 24 .
slinat1n3 obiashmooded ph ine Formupa ki) e other active

ngllrr%fd%reﬁki}lsy ll..I]:O% %%f‘ﬁglalsec% *bae{‘%tﬂ %0}% pg%%gé}{lﬁntloned

oxane, dineth ene yco
rahigke, bt mreté@cﬂol cabépp&ﬁpéﬁf@e&&vemd@%‘eo@eéé‘&l active
nore preferred. Thus resulting conpound (30) nmay be
ingygraeay shaupdr bei sdedby neans of a conventional way,

for anpl oncentration, vacuum condensati on,
extr % f@ﬁi WG s, SqOst altPezat PdHCOKINase-activating

cap8BiestR Hat £R&, c&%ﬁﬂ&f@&é)g(r p?%(ﬁo 9 %%sgﬂ‘t an}rﬁn{:h%n and

| ternatively, compoun be use
a sebtegathbdsteprafbhout purlflcatlon U (Step 17) In
this step, the carboxylic acid conpound (30) produced
The excellent glucokinase-activating capability of the
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 fhis 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, 20nl of pre-ice-cooled

enzyme mixture (FLAG-GK, 20U/ml G6PDH) was distributed thereto,

to which was added 10ul of 25 mM glucose as substrate to initiate
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in Step 16 is allowed to react with the conpound (2)

to give the conpound (31). The reaction of this step

may be carried out in the sane way as in Step 1, 8

or the like, using the am de |inkage-form ng reaction

according to the nmethod described previously (Basic

Principle and Experinents in Peptide Syntheses, Nobuo

Izuniya et al., Maruzen Co., Ltd., 1983;

?Ha%ﬁ%%' Y%igaﬁag'lﬁc@é@ E%%b%gt@atﬁf%gamé” 5PRRFS:
met according thereto or by a

conbm&tetromta);ft imesBeatshcOish Nahe APs6oHancd ke 20BUN was

of the conpound (2) to be used and the condition such
megsunesl reseny oaﬂsélevemisarﬁpn ebét mdputespdrat evalwage the

cqipasln3S8H o b Eal CRARS RS Err ma CU A LAG- G
W&s%d%ﬁysgethéelﬂﬁfdlnﬁ@aﬁrdf | Bk bR S £Yer? 5 minutes

conventi onal way, exanpl e concentration, vacuum
fedandets@lenon,. 08X tthaot, IWihhthel peaksnceCby¥stal bl'vxsat i on,
reprecipitation, chromatography, and so on. The
comp@hadR Yﬂi}lest%tthﬁsr%h%c‘éiamolmWQS 6¢ hehevaluated
resent inyenti

weB B At aN T 88 AdkR G v e SoPRET Aty T Ghebt the OD
va(l%%f &f BSOS a3 Hohdh8At waRdbid ARl AGRERONFPsRURPhe OD

of 2 to 5 carbons, wherein oné of the carbon atons

vata sbaet S:lhiesre:tpléedl@@’ candienrtagericalsgnEmax ygonanatBUAm pM)
sul fur atom R ' has the sane neani ngs as_defined

wezggog@yculagtedoand Nsed es: WNUiRREPBA of shepGkgaekivation

cafjta%ﬁl}.%y%rtl Q:%%) céﬁé&uﬂ&"é) According to the above assay, the

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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00 POCI3 C NONC NOH 0 Ostep 20 COnstep 21 Cm

(35) (36) ONNiIinB HNGCina CJ N-C-ringADH H

(2) O(lIl) step 22 Cnstep 23 (37) OO NringB ngA p

NNFB fingADN-NCHC/ NaBH4 | OH Cmstep 24 Cm

(38) (39) ON_ng ADring B HSTEt3 NNCI H step

25 Cm (1-7)
Preparation Example 1

The compound of Producticn Example 1 (10 parts), 15 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 pm. 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 homogenecusly mixed, disintegrfated,
granulated, dried and sieved to give a granular preparation

having a size of 1410 to 177 pm 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 preparation 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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106 (wherein the respective synbols have the sane
meani ngs as defined above) (Step 18) In this step, a
protecting group is introduced to the carboxyl group
of the conmpound (32) to give the conmpound (33).
I ntroduction of the carboxyl-protecting group may be
achieved, for exanple, in the sane way as in Step 4,
as described previously (Protective Goups in Organic
Synt hesis, T. Green, 2nd edition, John Wley &
Su@éﬁ§°°i§9§)t6%¥355nethod according thereto or by a

conbipat i pon; of FE%LS q;l%kgjm h%g;1 S @i s s

resujftl ng c:lorrploéL %ngﬁg s%;‘%%e an%l%wu’ri§3f]éldcagel
6 0BY,s "eRascef WE@Gﬂ#ﬁﬁQkD%@blﬁ@é,ah@raewanﬂéﬁecter was used

concentration, vacuum condensation, extract wth

insag| @@m@ti@ ymtéidd zabsoailirapgeti Pt a iqmlumn Wakoge

hro and sq on. Alternatively
%’%3’ r%&ﬁ“ﬂé:q}s)ea’alsn“tgﬁg %’E}Bééquéﬁts%&%a gel for

WL ROt o St.ep ™ Nobhis ep

a co‘%rpoundd-p%i‘%g pr g:g}uce gt g%g% SE’a I 8\?/te§’d {%ﬁ(?[g%%% or

YMOHC81 THORRA- AD Jgamsmeyamamﬂaotcdg’m&u KBk yuaiiuntrasfused.
NCPBA to be used in this step and the condition such

as tMrAnides iodnthenpebreviat bows rigathieofotbpveng Hramples

lTM

| be t s in Step 12. Thus resulting conpound
ar?sﬁf %& neb?:@%ﬁ’at ed and purified by means of a

convlergd:o@og@&l fogxanpl e, concentration, vacuum
condensation, extrdact wth solvents, reprecipitation,

crysi-addd aetbuwtyl dyrammt ogr aphy, and so on.
Al ternatively, the conpound (34) may be used in the
Subgédﬂéﬂft—butyl group

Me: methyl group

Et: ethyl group

Ph: phenyl group

i-Pr: isopropyl group

n-Pr: n-propyl group

CDCl;: heavy chloroform

CD30D: heavy methanol

DMSO-d¢: 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

Jq: quartet

J: coupling constant
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step without purification. 107 (Step 20) In this step
the conpound (34) produced in Step 19 is allowed to
react with POC13 to give the conpound (35). The anobunt
of POC13 to be used for 1 equivalent of the conpound
(34) in this step and the condition such as the )
reaction tenperature and reaction tine may be the
same as in Step 13. Thus resulting conpound (35) may
be i olahed and purified by neans of a conventiona
way, T or xanple concentration, vacuum condensati on,
extract with solvents, reprecipitation,
crystallization, chromatography, and so on.

PrAlduertian Ezhpplet he conmpound (35) nmay be used in the
subsequent step without purification. (Step 21) In
this step, the garb | -protective group of the
conpognd (35& p odgggé in Step 20 is renoved to give
t he X e noval of the protecting group W
in thejcartoxyl group wused in this step may be
achi eved in €ssane way as in Step 7 according to
the nethod as described previously (Protective G oups
in Oganic Sy is, T. W Geen, 2nd edition, John
Wley & Sons, 1), by a nethod according thereto or
by a conbinatio of these and ordi nary nethods. Thus
resul ting conpogqgf(SG) may be isolated and purified
by neans of a convéntional way, for exanple,
concentration, vacuum condensation, extract with

MapyFaehtuse crystallization, reprecipitation, of

3- ? g%ﬁoggagﬂgnylsulfanyl) 6-(4H-[1,2,4]jtriazole-3-v1l)~-N~

(thiazcle-2-y1)-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 amincothiazole, 12.1
g (89.7mmol) 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
aqueous solution of hydrochloric acid, water and saturated
agqueous solution of sodium hydrogen carbonate. After drying
and concentrating; the resulting residue was crystallized from

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.
Toasclution (10ml) of1.27 g (4.64 mmol} of the resulting
dichloro compound in N,N-dimethylformamide were added 1.25 g

(9.04 mmol) of potassium carbonate and 605 pl {(4.87 mmol) of
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and so on. Alternatively, the conpound (36) may be
used in the subsequent step w thout purification.
(Step 22) 108 In this step, the conpound (36) produced
in Step 21 is allowed to react with the conpound (2)

to give the compound (37) . The reaction in this step
may be carried out in the sane way as in the am de
| i nkage-formng reaction in Step 1, 8 or the Iike.

R L N VTR —

£0T0DL QRAaL T Ofater AAYWHA AN EBNSA r@ACte¥h Rl tAd ol lowed
solvents, crystallization, reprecipitation,

byc hxd;nacogngphwth &tlhydoacetalkt endatasteing witthea saturated
conmpound_ (37) may be used in the subsequent step
a%ePH&uFalb%ﬁ%lf’fqlé’&ﬂ% fstep 9vying and sogceptrafkdng, the

d d [l d
re%%?[@gk{ﬁ )@S’Z ).dl?é 0 2) plllr]]?l? Zég erd easdlfl%\é:\e btggé.r te %lg_tl_umn

e comnpound

chg*omatbbﬁaﬁﬁ?ppﬂéﬂaﬁés) o tidf1 r&astdQh 4 n.4hics $LER EBYgive
be carried out in the sane way as in Step 2. Thus

ﬁ@sultgng cogplalind (38)% Jmay bé | sobatkillonnd3 p(4 +hetldoxy-
conventi onal exanpl e

f
Ph@gﬁééﬁtlifﬁf‘?oi Nvé@%ﬂ?%%naeﬁ%ir?o%rés‘&%c@av@%amlde as

a @Eh¥gng§ll&epre0|pltatlon crystallization,
romat ogr aphy, and so on. Alternatively, the

conpedats ¢ B8 idrRY 1ben1ysed 7i0% hd ¢ 15 8hseIeNs s RPresulting
wi thout purification. (Step 24) In this step, the
6 - eBAPBA PRt isteodn dbd 1 il gy P imamide were added 350 mg

(2.53 mmol) of potassium 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 solution and, after
extracting with chloroform for three times, the organic layer

was dried and concentrated in vacuo. 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 (1l:1) to give 410 mg (yield: 50%)
of the title compound as a white solid.

'H-NMR (CDCl;) &: 3.87 (3H, s), 6.07-7.07 (4H, m), 7.22 (1H,
d, J=8.7Hz), 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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allowed to react wth NaBH4 to give the conmpound (39).
The reaction in this stage nay be carried out
according to the nmethod as described previously
( Conpr ehensi ve Organic Synthesis), by a nmethod
according thereto or by a conbination of these and
ordi nary nmethods. The anount of NaBH4 to be used is
usually 109 0.2 to 30 equivalent, preferably 1 to 10
i val en f 1. equival ent of the conpound (38),
Rﬁ%oﬁéﬁolthggggéﬁszon the type of the conpound (38)
and the sol vent used and other reaction condition.
The reaction may be conducted usually at tenperature
afi -78Ct@ the—hoiling tenperature of the sol vent,

Areferafly |l - 10C ¥0c40C. The reaction time is usually
\a7pér "1™Mo 24 hours, preferably 0.2 to 5

rs.{ Asifor the solvent used in this step, any type
of solvent$ may be used as far as no adverse effect
is given tg.the reaction, for exanple, preferably
i ncl udi ng | hanol , et hanol, i sopropanol,
tetrahydrefufan, and the like, with nmethanol or
et hanol beijng nore preferred. Thus resulting conmpound
(39) may Be isolated and purified by means of a

Maﬁg@ég@h&gnal way, for exanple, concentration, vacuum of

3-¢aysiabkbzphé Vi 6N 8RR PO 2PDYme t RPD- 8- PD; 2, 4 Jtriazole-
Al ternatively, the conpound (39) may be used i n the
3-gibsugbanyl itBp( dimabuylpthiszedet 2ryl D-2 Spepi@hle

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, d, J = 9.0 Hz), 7.10 (1H, d, 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

‘ 0 s
NS M /1;1\>_ G,
N—N P
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In this step, the conpound (39) produced in Step 24 is
allowed to react with HSIEt3 to give the conpound
(1-7). The reduction used in this step nay be carried
out according to the nethod as described previously
(J.OC, vol.53, no.22, pp.5301 -5304, 1988) , by a
nmet hod according thereto or by a conbination of these
and ordi nary methods. The anopunt of HSIEt3 to be used
is usually 0.5 to 100 equivalent, preferably 1 to 10
equi valent, for 1 equivalent of the conpound (39),

MA@ uire de@ﬁndg_qa-kﬁﬁot:xpgh%yﬁgﬁl%aﬁywna - (48011, 2, 4]
otner redctrt on

trdendile-GrylTeelfaagil)oN-aymbehgondhainedlaspayly-bor a
period of 0.2 to 30 hours, preferably 0.5 to 10
pyradige pRabexamiien tenperature is -10C to the boiling

boi | CRBOLENRs AR Bt E-BBRyEng. ©4R Haykaieed by the

saﬁl‘él \i\%&hoﬁs% g ddict i Rax d yPe 9F Sohyents aﬁé%rding
be used as far as no adverse effect is given to
theeadbi, o byf arcentanmate,orpoefigieadd wnidnetdithagy methods with
trifluoroacetic acid. Thus U resulting conpound (I-7)

theay B¥S solff ed Antl-plehiera-bypyebdineearoxylic  acid,

_ n n exanpl e, concent cuum
2 %%ﬁﬁgn%aﬁlgkngx?? i Wi th soﬁv%ngrocis ?SF?ngtlon nd
3-hepktapkpLiabi @bt r¢hreMBt ography, and so on. In this

step, when R2 or R3 is a |ower alkoxy group, the

! HNME( ogeh; at om of the al kyl group in the al koxy @emupo(3H,
may be subﬁé&}uted Q%La hydr oxy group or am no group,

Sand in AL (1ot - 3R Gk Tor? T3 ,
m)", 9TBYRbrOh) 2aPE 8L LRI 9roup

ESI-MS{(m/e):445[M+H]"

Production Example 4

zH“ S\[NIEN S\;}*Wa
W /éj
£

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-(1l-methyl-imidazole-2-y1-

sulfanyl)-N-(4-methyl-thiazole-2-v1)~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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for the hydroxy group or am no group nmay be conducted
at any one of Steps 1 to 25. The introduction or
renmoval of the protecting group may be conducted
according to the nmethod as descri bed previously
(Protective Goups in Oganic Synthesis), by a nethod
according thereto or by a conbination of these and
ordinary nethods. In addition, when the ring A Rl or
the ring B has one or npre substltuent(s) i t. woul d

thee pdE§ bl €% o chrf YA 1eFR2 TRE TP G RSEHL G ep Byid
2- aﬁEESdHChEQhQEtﬁgHE¥iQQ a proted dg%oﬂﬂlﬁﬁﬁéﬁolgrouDs and

accor di nee 0 éach substl uent € reaction
3 ﬁ@&cb@tboduﬁétﬁflol pego¥aiagbiéhe protecting group
,.may be conduct ed accordlng to the nmethod as descri bed
HHMBWCBGéky (Protective Goups in Crganlc Synt hesi s,

T.W Geen, 2nd edition, John W ﬁﬁé& Sons, 1991

8: %y4é(ﬁ%tﬁbdﬁ %%&%Hcﬁ}mﬁtﬁ%G%HoSbrﬁt@V Il Tt THA) of - 92 (
t Resesa rdi par T,
1H Brﬁanaﬂi?égrgngh%%E£%' fVat?% s brOV|ded by the
ESEnmsmh/Qm:$93FMLHES exi st in forns of pharmaceutically
acceptabl e salts, which may be produced by an ordi nay
method wth the use of the conpounds of the formnul ae
( 1-3), (1-4), (1-5), (1-6) and (1-7)
Pr&ﬂQS?%EH %ﬁa%ﬂﬁéc%npounds (1) of the present
invention. Particularly, when the conpounds of the
fornulae (I-l) (1-2), (1-3), (1-4), (1-5), (1-6) and

d-7) ha SIC group or groups originated in an
oup within the nolecule, they may
“b/ c MV rted on treatment with an acid into

Manufacture of

3-{(4~fluoro-phenylsulfanyl)-6-(1l-methyl-1H-tetrazole-5-yl-s

ulfanyl)-N-(4-methyl-thiazole-2-yv1)-2-pyridine carboxamide

Compound of Production Example 5 can be produced by the
same method as Produciion 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-1-methyltriazole.

' HNMR (CDC1; ) 8
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,d,J=9.0Hz),7.58(2H,m) |
ESI-MS(m/e):460[M+H]*
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the correspondi ng pharmaceutically acceptable salts.
The acid addition salts include, for exanple,
hydrohalic acid salts such as hydrochl ori de,
hydr of | uori de, hydrobrom de and hydroi odi de;
i norganic acid salts such as nitrate, perchlorate,
sul fate, phosphate and carbonate; |ower al kyl sul -
fonates such as net hanesul fonat e,
trifluoronethanesul fonate and ethanesul fonate;
aryl sul fonates such as benzenesul fonate and
I%dhgkggﬂe§§5£§f@tg organic acid salts such as _
clnate, citrate, tartrate, oxal ate and
mal eate; and amino acid addition salts such as
gl utamat e _and aspartate When the conpounds of the

present inpve n have an acid group or groups in
taef ! nts for exanple, carboxyl group, they
( y |be tonverted on treatnent with a base into the

Ncor r esyon ing pharnmaceutically acceptable salts. The

base additlion salts include, for exanple, alkali

such as sodiumsalt and potassiumsalt;

th netal salts such as calcium salts or
magnesi um salts; and organi c base salts such as 112

Mag@@RBtrYPLSal t, guanidine, triethylam ne and of
di cycl ohexylam ne. I n addition, the conpounds oOf the

3-presénhekpisnli famy hhy6 ek4Bt [1] 7, 4ptx oamd 1403 rpl ofulfmnyl)

h drates or solvates of the free conmpounds or _salts.
, 3 ! P Re | (SR GFAR]

! ‘ﬂc[)l ) n
prozﬁi@fﬁé%?%q%fﬁ @9&%@%@ BpLb E PEE br8Ry%en B tne
safleafethsd BEl Prbascehioa Gkeaple A, 8N tmédthod according
associ ated therewth, by conbining the conpound of

thesehnl 21 Py awemnmbingt tom ofethese and ordinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,

2-amino-4-methylthiazole, cyclohexanthiol and
3-mercapte-~1,2,4-triazole.

' HNMR (CDC1; )
0:1.20-1.75(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

0 S
A
WULD
N—N - s
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U materials. The prophylactic or therapeutic dose of a
conpound of fornmula (I) wll, of course, vary with
the nature of the <condition to be treated, the
particul ar conmpound selected and its route of
admnistration. 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
ng to about 100 ng per kg body weight, preferably
about 0.01 ng to about 50 ng per kg, and nore

Mdyuﬁayfaggy about 0. 1 to 10 ng per kg, in single or of
divided doses: ey be nmecessary to-use uuaagcb

3 -dut-Silderof phbageshiifahgl)R6 - $QAER[ Lazes ] tADacysa8ph ey Of
a suitable oral dosage Is fromas Tow as about 0.01

sudganyd )aN-hihhagelabduyl2-8-pyrgdien casboyanhdsingl e
or djvi ded i mes

f
P ef EPRBPIRTHEF Widianat 05, baenPie ) Lina mrddsoadohy the
s afie0 mE @l a@aBPrQJd\m:L%C%xba%lﬁ)l Wiqce tgﬁ‘géy me ML E according

preferably the dosage is 10-"1 gl ven on
theaelty., oMby & nbmhyradiSH@E thedé aincﬂdﬂﬁnnafyartet@fmdgs with
enpl oyed, a representative dosage range is from about

thg 00Fsfy t ®Taboud - 6 1dbcPTPrfRyEblindearheriiiqy tacid,
f f | | K
2- 3R THRBRC por day. AT ESHRLIRPERSY.  about  and

3- ﬁeica?tbola@oyttﬁgagglgf a conmpound of Forrmula | per
body wei ght per day. As nentioned above, the

Hﬁﬂﬁiﬁﬁﬁbuilcal conposition conprises a conpound of

fornula é } and a pharnaceutlcally
7.01(1H, 8.7Hz),7.09(1H,d,J=3.6Hz),7.19(2H,m),7.25(1H,

d,J=8.7Hz),7.50(1H,d4,J=3.6Hz),7.50(2H,m),8.35(1H,s)

ESI-MS{m/e):431[M+H]"

Production Example 8

\ |
N—N
X
N“ s
\—/
Manufacture of

3-(thiazole-2-yl-sulfanyl)-6-(4H-[1,2,4}-triazole-3-y1)-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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»

acceptable carrier. The term "conposition" enconpasses
a product conprising the active and inert
ingredient(s), (pharmaceutically acceptable
exci pients) that nmake up the <carrier, as well as any
product which results, directly or indirectly, from
t he conbi nation, conpl exation or aggregation of any
tmo or nore of the i ngredients, or fromdissociation
one_ or re t redients, _or from ot her _
%) ety °r oBF1 o6 -BichhoEsetPoniabheseiie R EE  acia,
zJa&g_rn%duemestthrtﬁas&e%y the CQ"H@%E%%‘EB kA1G9BREI Sed  ang
a conpoun formila | in an ambunt that is
34méhmaptoelta urea&azn&event or delay the onset of
%E 2 diabetes nellitus, in conbination wth the

(Fh€dalical l y acceptable carrier. Any suitabl e
for providin

ro dn1n| tration nay 0
2 A3 55 BRI M) o7 hith- 9 L) of 152008 Jrd
8 @b(qﬂpgngagngHgﬁ Bhespifgsgnt invention. For exanple,
oral, réctal’, topical, Intfavenous, ocul ar, pul nonary,
ESEaMEKm/eand3HMH+HDRe may be enployed Exanples of
dosage fornms include tablets, troches, dispersions,
suspensi ons, solutions, capsules, creans, ointnents,
aerosols and the like, with oral tablets being
preferred. In preparing oral conpositions, any of the
Prégveiophakampedt bcal nedia may be enployed, such as,
for exanple, water, glycols, oils, alcohols,
flavoring agents, preservatlves colorlng agents and
the |ike |n the case of oral liquids, e.g.,

sus enS|o | N\xi rs and sol utions can be 114
<%ﬁa N~ Ofw'carriers may include starches, sugars,
N
S
@f |
Manufacture of

3-(2-fluorco-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-yl-

sulfanyl)-N-(thiazole-2-y1l)~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,
2-aminothiazole, 2-flucrothiophenol and
3-mercapto-1,2,4-triazole.

' HNMR (CDC1;)
§: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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m crocrystal line cellul ose, diluents, granulating
agents, lubricants, binders, disintegrating agents
and the like; oral solids nay include powders,
capsules and tablets, with the solid ora
preparations being preferred. Because of their ease of
admnistration, tablets and capsules represent the
nost advant ageous oral dosage unit forns. |f desired,
tabl ets nmay be coated by standard aqueous or
nonaqueous techni ques. In addition to the conmon
Pfya%@QQOBOEQEmEQE gyt above, the conpounds of Fornula
I may al so be"adm nistered by controlled rel ease
nmeans and/ or delivery devices such as those described

in US. Patgnt . 3,845,770; 3,916, 899; 3,536, 809;

3,5 8,1@3; , 630, 200 and 4, 008, 719. Pharmaceuti ca

N T e present invention suitable for
I

DA qu i sttati on may be exanplified by capsul es,
NCachet 30r™g abl et s each contai ning a predetermn ned
anount of he active ingredient, as a powder or
granul es suspension in an aqueous liquid, a
non- aqueo iquid, an oil-in-water enulsion or a
water-in-ort liquid enmulsion. Such conpositions may

be prepared by any of the nethods of pharmacy but al
met hods include the step of bringing into association
Mapyéagénree ingredient with the carrier conprising one of
|ngred|ents. In oeneral the

V2! 1)
(tﬁggkalglzlyf)aﬁlb L1 egéfggxg%{§b|quId carriers
bot h, and then,
I f necsseaid ofShapangtiba mEamhld 1appanie dreldvcedoby the

exanpl e,
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,
Zfaminothiazole, thiophenocl and 3-mercapto-1,2,4-triazole.
" HNMR (CDC1;)
8:7.02-7.09(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

Q S/\>
N— s o
%j
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a tablet may be prepared by conpression or nol ding,

optionally wth one or nore accessory ingredients.

Conpressed tablets may 115 be prepared by conpressing

in a suitable machine, the active ingredient in a

free-flow ng formsuch as powder or granul es,

optionally mxed with a binder, lubricant, inert

di luent, surface active or dispersing agent. Mol ded

tabl ets nay be nade by nolding in a suitable
MapyfRCAErea mixture of the powdered conpound mpistened ©f

' .%n OiD;E}Y i gqui d dLL e,i;.:{ i ?b]ié sggﬁ_ ap[.%anyl
)-quEﬁ@hgﬂleaﬂdyf?cfuﬁﬁffﬁineo&afﬁ&ﬁémfﬁéontains from
U tTve r1ngredient. The

f ol | cvmpgurd &ferapahesioh pRaipbedut caal bégaagicddbibthe

for the conpounds of formula (l1): (Table 1) Injectable
sangs pekiprenagl Predusiion Esgmpdend .ofbyrar mgthed 1@ccording

Ve | cel ] ul 0 . T 0 0.5 B | al | 9.0 .
el Ep 0N, S bR o na 87 8 Plotiere AT a1 Y FatTiogs’ with
thaddegise0 Mejee 1.9 ddgi dbodd i frdlainkl Boxy1lic  acia,

Z2-aminothiazole, 4-fluorophenol and

3-mercapto-1,2,4-triazole.

' HNMR (CDC13)
6:7.04(1H,d,J=3.6HZ),7.05—7.13(4H,m),7.24(1H,d,J=8.7Hz),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-methoxy-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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ng/ tabl et Conpound of Formula |I 25 Methyl cel | ul ose

415 Tween 80 14.0 Benzyl alcohol 43.5 Magnesium

Sterate 2.5 Total 500 ng (Table 3) Capsul e ng/ capsul e

Compound of Formula | 25 Lactose Powder 573.5

Magnesi um Stearate 1.5 Total 600nmg (Table 4) Aeroso

Per cani ster Conmpound of Formula | 24 ng Lecithin, NF

Lig. Conc. 1.2 ng Trichlorofluoronmethane, NF 4.025 g

Di chl orodi fl uoronet hane, NF 12.15 g Conpounds of
2-ppipgthigrplany be usefi-natkewpbertybnevsaptant her and

drugs that are used [n_the,
3‘??5%?9%3??5?85%%??gn#dgrgﬁ}ﬁﬁol?he onset of type 2
1Hﬁhﬁggbg§3pellitus, as well|l as the diseases 117 and

conditions associated with type 2 diabetes nellitus.

o: &X he(3H 08 VoS, TRY3ies pAM 11 eief £, 6 4 @aH QUi R-SEHA N, A1 (
anount commonly

14,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,d,J=8.8Hz),8.44(1H, s)

ESI-MS(m/e):471[M+H]"

Production Example 13

Manufacture of 3-(3-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-y1l)-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,

1 HNMR (CDC1;)
6:7.02(1H,d,J=3.6Hz),7.05(1H,d,J=8.4Hz),7.18(1H,td,J=8.4Hz,
3.2Hz),7.24(1H,d,3=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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used therefor, contenporaneously or sequentially with
a conpound of Formula (1). Wien a conpound of fornula
(1) is used contenporaneously wth one or nore other
drugs, a pharmaceutical conposition containing such
other drugs in addition to the conmpound of fornula
(I') is preferred. Accordingly, the pharnaceutica
conpositions of the present invention include those

al ain.one or nore other active

E#ﬂﬁyﬁéHV%ﬁfégqﬁh+gﬁdition to a conpound of fornula

(I'). Exanples of other active ingredients that nmay be

conmbined with a conpound of formula (1), either
Pradiictiiohe Feampepanat el y or in the sane pharnaceutica

conpositions, include, but are not limted to: (a)

bi s-guani des (e.g., buformn, netformn, phenformn).

(b) PPAR agoni§ (e.qg., troglitazone, pioglitazone,

rosiglitaan;lgzﬁp) insulin, (d) somatostatin, (e)

ost.dasg- Thhi bitors (e.g., voglibose, mglitol

and (f) insulin secretagogues (e.g.,

C

acet oh , carbutam de, chl orpropan de,
glibornuride, gliclazide, glinmerpiride, glipizide,
gl i qui di gl i soxepi d, gl yburide, glyhexam de,

gl ypi nam'g phenbut am de, tol azam de, tol butam de,
tol cycl am nat egl i ni de, repaglinide). The wei ght

rati o of the conmpound of the formula (1) to the
second active ingredient may be varied within w de
limts and depends upon the effective dose of each
i ngredi ent. Thus,
Manufacture of

3-(2,4-difluoro-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-yl

-sulfanyl)-N-(thiazole-2-yl)-2~-pyridine carboxamide

Compound of Production Example 14 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, 2.4-difluorothiophenol and
3-mercapto-1,2,4~triazole.

' HNMR (CDC1;)
-3:6.98-7.05(4H,m),7.28(1H,d,J=8.8Hz),7.46(1H,d,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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for exanple, when a conpound of the formula (1) is
conbined with 118 a PPAR agonist the weight ratio of
t he conpound of the Formula (1) to the PPAR agoni st
will generally range from about 1000: 1 to about
1: 1000, preferably about 200:1 to about 1:200.
Conbi nations of a conpound of the fornmula (1) and
other active ingredients will generally also be
within the aforenentioned range, but in each case, an
Praducdiijofe Ffg@@16f L8ach active ingredient should be
used. The fobl ows-Rgs show t he gl ucoki nase-activating
capabi ity o Lﬁg onpounds (I) of the present
m¢ﬂ«éﬁfi N and Va test nethod therefor. The excellent
gl wedki ctivating capability of the conpounds
(1) may be de¢term ned according to the nethod as
descri bed p i ously (Di abetes, 45, 1671-1677, 1996),
or by a ne accordi ng thereto. The gl ucoki nase
activity can|be determ ned without directly measuring
gl ucose- 6- phbsphate by neasuring the anmount of
Thi o- NADH gener at ed during the production of
phosphogl uconol act one from gl ucose- 6- phosphate by a
reporter enzyne gl ucose-6-phosphate dehydrogenase.
MapnhactyEe degree of _the glucokinase activity can be _©of

3-38L 21 0L080,n {001 LFONRL P06 [LTROhL Y Shn T Usey) |

-~priazole

- 3Ey00kiiz £AG1 PLKL { tBHa 281 e £OTLTHAG Mo ATEAN dYrEEkamide
(Sirgma). ﬁ§§57_WE§_EETTTTﬁT7nn—TH—g§;777T7r1ﬁ¥WM?¢————
pl at eompoundef prativcwdeondisampbelticdcafpie gantdafed by the

assay buffer (25 _mM Hepes
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-dichlorc-2-pyridinecarboxylic acid,
2-aminothiazole, 4-fluorothiophenol and
3-mercapto-5-methyl-1,2,4-triazole.

LHNMR(CDC13)
5:2.58(3H,S),6.97(1H,d,J=8.4Hz),7.04(1H,d,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
0] S
‘ NPENGEN N/L;>
S
_ = S .
ll
N
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Buf fer: pH=7.2, 2 mM MgC12, 1 mM ATP, 0.5 nmM TNAD, 1
MM dithiothreitol), to which was added | pl of a DMSO
solution of the conpound or DVMSO as control. Then,
20pl of pre-ice-cooled enzynme mxture (FLAG K
20U mM GGPDH) was distributed thereto, to which was
added 10pl of 25 nM gl ucose as substrate to initiate
119 the reaction (final glucose concentration = 2.5
mV). After starting the reaction, the absorbance at
405 nm was neasured every 30 seconds for 10 m nutes

vMdfifSvalgat e the conpound based on the initial of
rncrease for—5mnutes—FEAGEK—

34 (Ucigane -pheaksoubanagi13t beq4-pinpt e5-tEehkohet wegn-
0.05 to 0. in the presence of 1% DVSO  The OD val Ues

sudff aniyd )rBs f&btiaveleoRpylinds - pprhdirgatarbedamidee
rreasgr ed in_the respective concentrations, wherein_ the
oD

qPReURE FHEBCTuCtdREy Bragrie r'éy&PdeBe - abupd by the
B30Ty o MBI 5 PREPAGE Bl

thief@itoatar byef cbhibifktaehiomtheBe £A3PHEhEYyHe s, with
conmpounds. According to the above assay, the &K
thgct | Wets on afpab3 | ¢ t §icilehe- Zopoudidse¢arbdwy bresenacid,
2minven%£on %gs determ ned. Table 5 shows the results.
TABPE 8728 ipound No:  EndX R EESEPHSN°L Product i on @nd
3-RE20Bbe0 1199740 §aZ§i§guction Exanpl e 7 1067 0. 06
Production Exanple 3 18 0.12 As shown in Table 1,
HNMB (chapounds of the present invention have a

sufficient GK activation capability when Emax and EC50
6:7.06(1H,d,J=3.6Hz),7.11(1H,d,Jﬁ8.8Hz),7.30(1H,d,J=8.8Hz),

7.49(1H,d,J=3.6Hz),7.65(2H,d,J=8.8Hz),7.73(2H,d,J=8.8Hz),8.
_40(1H,s)
ESI-MS{m/e):438[M+H]*

Production Example 17

N 8. _N 1 ,i:%
« ) , = N Y
N—N = s

e

o |
N

Manufacture 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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are enpl oyed as indicators. Hereunder, the present
invention will be illustrated in nore specific by way
of Preparation Exanpl es and Production Exanples
al t hough the present invention is not limted thereby
at all. 120 Preparation Exanple 1 The conpound of
Production Exanple 1 (10 parts) , 15 parts of heavy
magnesi um oxi de and 75 parts of |actose were
honogeneoustg m xed to prepare a diluted powdery _
ther ep&sgt i orPf i n potwidiclvkonq e pidEnetarRAxy bkger acid,
2_than ggo m . The dil uted pomder% prepan%fion was a
SMERRE I RZREBsul e cont ai feMEFEPHPeRA 18Ul e an
3-ReeBapabLONS. 4Prepasgibon Exanple 2 The conpound of
Production Exanple 1 (45 parts) , 15 parts of starch,
HNARpaADCH; Pf | actose, 21 parts of crystalline
cellul ose, 3 parts of polyvinyl alcohol and 30 parts
3: 8509 01814} Jed- 6t br7 v&9 €7 himiotfemeloub] 43 (AKketl, J=6 . 0Hz) , 7.5

l,.si,ntegrfated ul at ed led and sieved to give
1‘2%%&0?&%?9%&% e h‘gv‘?%gi’i"gi 'i“ego H2410 to 177 m
EsULABCLRE) : Pigpatajt on Exanple 3 After a granul ar

preparation was manufactured by the sane nethod as in

Producti on Exanple 2, 3 parts of calcium stearate
were added to 96 parts of the granul ar preparation
foll owed by subjecting to a conpression nolding to

PrE§§§€%§n2§Q$Sﬁfehf§ing 10 mm di aneter. Preparation

F

Manufacture of 3-{4-fluocro-phenylsulfanyl)-6-(4H-[1,2,41]

triazole~3-yl-sulfanyl)-N-(thiazoleo[5,4-b]pyridine-2-yl)-2

~pyridine carboxamide

Compound of Production Example 18 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-thiazoleol5,4-b]lpyridine, 4-fluorothiophenol and
3-mercapto-1,2,4-triazole.
" HNMR (CDC1;)
'6:7.00(1H,d,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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To 90 parts of the granul ar preparation manufactured
by the nmethod of Production Exanple 2 were added 10
parts of crystalline cellulose and 3 parts of cal ci um
stearate followed by subjecting to a conpression
nolding to give tablets of 8 nm dianeter. A m xed
suspensi on of syrup gelatin and precipitatged cal ci um
carbonate was added thereto to prepare 121
sugar-coated tablets. In a thin-layer chromatography
ESdr-MEkap) a4826MrHdagel 60F245 (Merck) was used as a
plate and a UV detecter was used in a detection
nmet hod. As silica gel for a colum, Wkogel TM C-300
proVake iBHr exehgibcab) was used while, as silica gel for
a reversed- phase colum, LGC SorbTM SP-B- ODS ( Chento)
or YMC Gel TMODS- AQ 120- S50 ( Yamanmura Kagaku

KenkyushgQ) used. Meani ngs of the abbreviations in
fthe follgw Exanpl es are as shown bel ow. i -Bu:
Q.Lluy Folip A=Bu: n-butyl group t-Bu: t-butyl
NgY OUB_~Ne: nethyl group Et: ethyl group Ph: pheny
group i . isopropyl group n-Pr: n-propyl group

CDC13: feavy chl orof orm CD30D: heavy net hano
xHeavy di met hyl sul foxi de

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{(4-methoxymethyl-thiazole-2-yl)-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.

' HNMR (CDC1;) |
8:3.43(3H,s),3.86(3H,s),4.51(2H,s),6.92(1H,s),6.96-7.02(3H,
m),7.22(14,d,J=8.7Hz),7.49(2H,d,J=8.7Hz),8.35(1H, 8)
ESI-MS(m/e):487[M+H]" |

138



Meani ngs of abbreviations in nuclear magnetic

resonance spectrumare as shown below. s: singlet d:

doubl et dd: double doublets t: triplet m nultiplet

br: broad q: quartet J: coupling constant 122 Hz:

Herz Production Exanple 1 0 S CY NN S 0,CH3

Manuf act ur e of

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

|)-N- (thiazole-2-yl)-2-pyridine carboxan de To a
Produatiion Exeorde) 28f 14.1 g (73.0 mmol ) of

3, 6-di chl or g5 2- Ykl di necar boxylic acid in chloroform

were succe siz$z§>added 9.00 g (89.9 nmol) of

LBt hithz ot &, 12y

W hydr benzotri azol e hydrate and 19.0g(99.2 nmol)
%TNl-(‘ Rt hyl am nopropyl ) - 3-et hyl car bodi i m de
hydrochl oride foll owed by stirring at roomtenperature
for 24 hoyrs., After the reaction solution was

et hyl

g (89.7 mol) of

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
thereto, or by a combination of these and ordinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-acetylthiophenol and
3-mercapto-1,2,4-triazole.
1HNMR (CDC1;)
0:2.65(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(1H,d,J=3.6Hz},7.65(2H,d,J=8.6Hz),8.01(2H,d,
J=8.6Hz),8.36(1H,s)
ESI-MS(m/e):455[M+H]"
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acetate was added to the residue followed by washing
with 0. 2N aqueous solution of hydrochloric acid,
wat er and saturated aqueous solution of sodium
hydrogen carbonate. After drying and concentrating,
the resulting residue was crystallized from a m xed
sol vent of hexane and ethyl acetate (5:1) to give 12.8
g (yieId 649 of
6- di_chl gr o- N—(thlazole 2-yl)-2-pyridine carboxam de
P?&§“St%ﬁPt§X§HP?E 2¥0 a solution (10 m) of 1. 27 g
(4.64 mmol) of the resulting dichloro conmpound in
N, N- di net hyl f ormam de were added 1.25 g (9.04 mmol)
of potassi um cag-bgnate and 605 | (4.87 mml) of 123
f-meg hoxyt hi ophlend! fol I owed by stirring at room
ttye "Nor N4 hours. Water was added to the
N-@actilon _sol ution followed by extracting with ethyl
washing with a saturated aqueous saline

acet ate™an
sol uti on. :tter dryi ng and concentrating, the

resul ting Tesi due was purified by a silica gel colum
chr omat ogr y (hexane : ethyl acetate = 4:1 to 1:1)
to give 1.70 g (yield: 970) of 6-chloro-3-(4-nethoxy-
phenyl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
carboxam de as a white solid. To a solution (10 m)

MaBlir432u P8 (LB7 9PL), 8 éyéﬁgfégijltﬁf 03 ¢hi of

getrtTvattve+Hh—y o et

tri 2268080V - §h1 PSLRS PN €1 LAdted £2 apt) 285, 9B d Znd2

nmvol ) of  3- mer capt o- 1, 2, 4-thi azot e tol f owed by

canbaxémydeo ref lux for 35 hours. Water was added to
the reaction solution and, after extractin

chl GrOIRAMRYG GF PRPEECET ABEXAMRI % PJaRPR e dieg by the
saﬂg;ﬁgtﬁga 58NBEBLLALEEN BxUABYE 1TN%y &S UYhd ik " £SL M ing

thereto, or by a combination of these and crdinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole,2-mercapto-thiophene and
3-mercapto-1,2,4-triazole.

THNMR (CDC1;) |
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,d,J=8.8H=z),7.35(1H,dd4,J=1.2,3.6Hz),7.43(1H,4,J
=3.2Hz),7.60(1H,dd4,J=1.2,5.2Hz),8.35(1H, s)
ESI-MS({m/e):419[M+H]"

Production Example 22
3
N
I
N N
?J Iﬁ

o’gﬁ
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purified by a silica gel colum chromat ography

(chloroform: nethanol = 100:1) and by

crystallization froma m xed solvent of hexane and

ethyl acetate (1:1) to give 410 ng (yield: 50% 3 of

the title conpound as a white solid. 1H NWVR (CDC13) 8:

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-M5 (me): 443 [ MtH + Conpounds

of Production Exanples 2 to 51 were produced by the
MR JRiRod as in the above Production Exanple 1. of

3-Her-akrtekyméRAyPr peuay 941 Exagph e62 (bH3[0, 2.8 N S N
NN NN/ gF "Manufacture of
triazelel-gord-ghéfiohyl) f hhipz6le42nplhyR-piiridiged]tria

zole- .
ﬁgﬁ?—@&!&l@&anyl) N- (4- et hyl - t hi azol e- 2-yl ) - 2- pyri di ne

e peofanc s Sz RATRER BiafhPL o koh BEMRARERY the

saihe memometarso@r@mwwdﬂg ExXdify1®f O 0rbPYa amé ORHa Nak&O®Pding
of these and ordinary nmethods, with a common net hod

thezeig - PwBbHixAPBPENAL HYRicd tleeae bmd/bréingry methods, with
2 am_no- 4- ne hyl azol e uor o-t hi ophenol d
neP@fbto y %yé i.%P%P¥?|%. é{he arboxyfgh acid,

2-amino-thiazole, 4-methoxymethyl-thiophenol and

3-mercapto-1,2,4-triazole.

' HNMR (CDC1,)
6:3.46(3H,S),4.50(2H,S),7.00(1H,d,J=3.2HZ),7.02(1H,d,J=8.8H
z),7.17(1H,d,3=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

N“N
S
F

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-(5-methyl-4H-[1,2,4]

triazole-3-yl-sulfanyl}-N-{thiazolo[5,4-b]pyridine-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
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1'HNWR (CDC13) S: 2.42 (3H, s), 3.74 (3H, s), 6.62
(1H, s), 7.00 (1H d, J = 9.0 Hz), 7.10 (1H d, J =
9.0 ), 7.17 (2H, n), 7.53 (2H, m, 8.40 (1H, s)
ESI (nie) 459 [M+H]' Production Exanple 3 o0 s-\
N S NI N~ 11 NN/ F 125 Manufacture of

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

triazol e-3-yl-sul fanyl)-N(4-nmethyl -thiazol e-2-yl)-2-

pyri di ne car boxam de. Conpound of Production Exanple 3
thezmtbe Qr b¥cednbination odnehese lFod ca:sdmmgneitmds with

Exanpl e 1, by a nethod _accordin t hereto, or
tBEonbIHEL | orPfof el LL e 4 %Pelt’}%f%’iﬁ%“‘t he acid.

2-%ﬁ§n8ftﬁ zgiﬁP$°% g%fyiégﬁQecarpof%ﬁéf hen l and

am no- {uoro-t |op eno
3-RefBAHEHL B= ﬂlezhﬁltxlmwlerléﬂb\m&( CDC13) 8: 2. 40(3H, S
6.61(1H,s), 7. 01(1H, d, J=9. 3Hz), 7. 17- 7. 25( 3H
HHMRVCBSQQ#I , 8. 35(1H s) ESI - M5(n e) : 445[NHW
Pr oducti on Exa 4 \ ~~S | / O NN aa | F
8: R 3 ¢ 51} 6 36 1H d,J=8.8Hz), .16(2H, m) 7.17(1H,4,J

=8.8Hz),7.37(1H,dd,J=4.8,8.0Hz2),7.50-7.54(2H,m),8.00(1H,d,J
=8,0Hz),8.45(1H,d,J=4.8Hz)
ESI-MS{m/e):496[M+H]"

Production Example 24

o] 5 0“—-0'.;
N _S._ _N :X_/ ’
« ) f 2 NT N
N—N = s
G-I\'!

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 Preduction 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~pyﬁidinecarboxylic acid,
2-amino-4-methoxymethyl-thiazole, 4-methylthiophenol and
3-mercapto-1,2,4-triazole.

L HNMR (CDC1,)

0:2.42(3H,s),3.43(3H,s),4.51(2H4,s),6.91(1H,s),7.00(1H,4,J=8
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3-(4-fluoro-phenyl sul fanyl)-6-(1-nmethyl -i m dazol e- 2-yl
- sul fanyl)-N-(4-nethyl-thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 4 can be
produced by the sanme nethod as Production Exanple 1,
by a nethod according thereof, or by a conbination of
these and ordinary nethods, with 126 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 uorothi ophenol and
- 88zhec APl BHAd et HiyBHZ ) 27 426 ( 2RAz@| &8 14WR(TDEABIH . 4, J=8.4
;2. ,s),3.73(3H,s),6.60(1H,s),6.77(1H,d, J=8. 7THz),
HZB.'éZ?’Hiﬁ:;ﬁ,}J:& 7Hz), 7.10-7.22(4H, n), 7. 52(2H, m
S e): H|] ' Production Exanple 5 CH3 S N
Esgcyawﬁpng;KﬁEﬁ%ﬁ#-N N -N F Mnufacture of
Pra3d@étibHoERappeaybsul fanyl )-6- (1-nmethyl -1 H-tetrazol e-5
© -yl-s ulfanyl)-N(4-nethyl-thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 5 can be
produced, by-{ he sanme nethod as Production Exanple 1,
wy.sa method, ording thereto, or by a conbination of
.ﬁﬁﬁé p: nd or'di fary et hods, with

S

Cl

Manufacture of

3-(4-chloro-phenylsulfanyl)-6-{4H-[1,2,4]-triazole-3-yl-

sulfanyl)~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.

1 HNMR (CDC13)
6:3.43(3H,s),4.50(2H,s),6.91(1H,s),6.97(1H,d4,J=8.8Hz),7.20(
1H,d,J=8.8Hz),7.42(2H,d,J=8.4Hz)},7.49(2H,d4,J=8.4Hz),8.33(1H
,S)

ESI-MS(m/e):491[M+H]"
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,
2-am no- 4- net hyl t hi azol e, 4-fl uorothi ophenol and
5-mercapto-l-nmethyltriazole. 1HNVR(CDCl3) b
2.43(3H,s),4.12(3H,s),6.65(1H,s), 7. 12(1H,d, J=9. OHz), 7.
21(2H m, 7.45(1H,d, J=9. OHz), 7. 58(2H, m
ESI-M5(m e): 460 MtH] " 127 Production Exanple 6 - g" N
N~ dC~S\ NNNNS a Manufacture of 3 c clohex
|sulfan 1 -6- 4H 1 2 4 triazole-3 |-sulfanYl ( Y Y
ProfductipnyExamphe (36 et hyl -t hi azol e- 2-yl ) -2-pyri di ne
car boxam qg ound of Production Exanple 6 can be
QroQUc%d the® sane nethod as Production Exanple 1,
N/;ﬁ/a odnacwordi ng thereto, or by a conbination of
N ese’qp ordinary nethods, with the use of

2- ani no- et hyl t hi azol e, cycl ohexant hi ol and
,2,4-triazol e. ' HNVR( CDC13)
6H, M, 1.84(2H,m, 2. 06(2H, n), 2. 36(3H,s), 3.2

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-flucorothiophenol and
4-mercapto-1,2,4-triazole.

L HNMR (CDC1;)
0:6.66(1H,d,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,d,J=4.0Hz),7.27~-7.30(2H,m),7.72(1H,
s),

ESI-MS(m/e):431[M+H]"
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m,6.56(1H,s),7.43(1H,d, J=8. 7THz), 7. 64( 1H, d, J=8. 7THz) , 8.
33(1H ,s) ESI-M5(me):433[ MtH ' Producti on Exanple 7
0S~-~SI1 / NN S F 128 Manufacture of
3-(4-fluoro-phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-yl
- sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
Conpound of Production Exanple 7 can be produced by
the same nethod as Production Exanple 1, by a method
according thereto, or by a conbination of these and
ordi nary nethods, with the use of
3,.6-di.chl gro-2-pyridi necarboxylic acid,
Pr?¢£ﬁ$ﬁ8?h?§?ﬂ?%$ z&fluorothiophenol and U
3- mer capt @- 1, ,\-triazole. 1HNVR( CDC13)
r5\:0;301@\1H dﬁ;gg 7Hz), 7. 09(1H, d, J=3. 6Hz), 7. 19(2H, m) , 7. 2
5@1H
kéNJ:8! , 7.50(1H,d, J=3. 6Hz), 7. 50(2H, m, 8. 35( 1H, s)
ESI - MS(m @) : 431 MtH]' Producti on Exanple 8 o INYS N
CH3 \\ N S

O.:-;S

HE Yo

Manufacture of

3-{4-methylsulfonyl-phenylsulfanyl}-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{(thiazole-2-yl)-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.

THNMR (CDC1,)

_6:3.12(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),B.OO(ZH,d,
J=8.0Hz)8.39(1H.s) '
ESI-MS(m/e):491[M+H]"
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NJk S Manufacture of
3-(thiazol e-2-yl-sulfanyl)-6-(4H[1,2,4]-triazol e-3-yl
)-N -(4-nethyl-thiazol e-2-yl)-2-pyridine carboxam de
Compound of Production Exanple 8 can be produced by
the sanme nethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary methods, with 129 the use of
| gr o- 2- yrldlnecarboxyllc aci d,
Pr?dﬁﬁ$ﬁ8n48ﬁ%Tﬂ $t%§azole 2-ner capt o- t hi azol e and
3- ner capt o- 1,2 4-triazole. 1 HNMR (CDC13 )
5:2.40(3H,s),6.60(1H m,7.30-7.36(2H m, 7.59(I H, d, J=3.
6Hz), 8.02(1H,d%)=3.6Hz), 8.34(1H,s)
ESI-MS(mM ) : \[N%FU' Production Exanple 9 o0 s~ \NN
s N nN N /S F Manufacture of
<§%f2 1 or &- pﬁbnylsulfanyl) 6-(4H[1,2,4]-triazole-3-y
NY g yl)- N (thiazole-2-yl)-2-pyridine carboxani de
Compound f Production Exanple 9 can be produced by
t he

)

HC

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(5-hydroxymehyl-thiazole-2-y1)-2-

pyridine carboxamide

Compound of Production Example 28 can be preoduced 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-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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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 not hi azol e, 2-fl uorothiophenol and
3-nercapto-1, 2,4-triazole. 1HNVR(CDC13)
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-M5(me): 431 MtH' 130
Production Exa IeSI§> O), ~sdNNM HNNSs
Manuf N/km
HBophenyl sullf anyl -6- (4H[ 1, 2, 4] -tri azol e- 3-yl -sul fanyl)
-N—(FTﬁazo Z2syl)-2-pyridi ne carboxanm de Conpound of
Production Exanple 10 can be produced by the sane
nmet hod as Pro ion Exanple 1, by a nmethod according
thereto, or b conmbi nati on of these and ordinary
met hods, with he use of
3,6-dich|oro-2-5yridinecarboxylic aci d,
2- am not hi azol e, thiophenol and
3-mercapto-1,2,4-triazole. 1HNVR(CDC13)
Mahifa@8ure09(2H ), 7. 24(1H,d, J=8. 7THz) , 7. 47-7.53(4H, M), 7 of
YN
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 Examplé 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~amin0¥thiazole, 4-fluorothiophenol and
3-mercapto-3-methoxymethyl-1,2,4-triazole.

L HNMR (CDC1;)
8:3.50(3H,s),4.76(2H,s),6.98(1H,d,J=8.8Hz),7.03(1H,d,J=3.2H
z},7.14-7.22(3H,m),7.48(1H,d,J=3.2Hz),7.54-7.57(2H,m)
ESI-MS(m/e):475[M+H]" |
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63(2H, m,8.38(1H,s) ESI-M5(nfe):413[ MH ' Production

Exanple 11 o "N\ /ST NNN NN/ O F 131

Manuf act ure of _

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

fanyl -N-(thiazole-2-yl)-2-pyridine carboxam de

Conpound of Production Exanple 11 can be produced by

the same nethod as Production Exanple 1, by a method

according thereto, or by a conbination of these and
Preduchaery Rsemple 3®ith the use of

3, 6-di chl oryo52-pyri di necarboxylic acid,

- a otlhi dzol e, 4-fl uorophenol and
{3 ptt‘)/-il’\,' 2,4-triazole. 1HNVR(CDCL3)
NgL 7 ,

). 7 6

mQ

neyc

: d, J=3.6Hz), 7.05-7.13(4H m, 7. 24(1H,d, J=8. THz
4

, 7. - 7.51(2H,n), 8. 32(1H,s) ESI-M5(m e): 415 M+H] '
Productl\olN Example 12 ~ HCY OS\ NNS/ NN S

CH

3

Manufacture of

3-(6-methyl-pyridine-3-yl-gsulfanyl)-6-{4H-[1,2,4ltriazole-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-aminoc-thiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.
! HNMR (DMSO-ds)
6:2.51(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,dd
,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

o] k3
A
N S _N /£:>
« W/\Ef\iu N
N—N g
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O CH, Manufacture of
3- (4- met hoxy- phenylnethylsulfanyl) 6-(4-nmethyl-4H1]1, 2
, 4]
trlazole-3-y|-su|fany|)-N—(th|azole-2-y|)-2-pyridine
car boxam de Conmpound of Production Exanple 12 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 necarboxylic acid, 132
Ma: h@gh@g& i azol e, 4-met hoxybenzyl mercaptan and of

3- ?43f1ﬁé$hb§ba§b3&&§iLﬁﬁaﬂyi&ﬁﬁfﬁﬁ}lﬁ 84 £l ph J784 BHz) ,

trindlé 3-2HzSuVEBOY I H- NI, 0581 8k) e 72 3P PH? e y=BdBkE) , 7.
51(1H . d, J=3. 2Hz), 7. 65(1H, d, J=8. 8Fz) , 8. 44( 1H, s)

EEEBE_EﬂéﬁEe) 471[N%Fﬂ Production Exanple 13 o Is~

3- (3 $¥ﬁ%ro eny ﬂ§|€%19éiﬁqﬁﬁigég §£ produced by the

sahei aeehea3ayl P&Bhﬁalﬂ){bh bhbinpiazal 814 VA Jmede B | e%@@rdlng
car boxani de Conpound of Production Exanple 13 can
thpretlaced by at¢embination 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.

T HNMR (CDC13;)
0:3.02(3H,s)3.15(3H,8),7.04(1H,d,J=3.6Hz),7.06(1H,d,J=8.8Hz
).7.23(1H,d,J=8.8Hz),7.49(1H,4,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

0 s
)
«NW/S\[fi[%\N N
N—N =
5
F?
F~OF

Manufacture of

3-(4-trifluoromethyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl1)-2-pvridine

carboxamide
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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,
2-am not hi azol e, 3-fl uorothi ophenol and

3-nercapto-1, 2,4-triazole. 1HNVR(CDC13)

5:7.02(1H,d, J=3. 6Hz), 7. 05(1H, d, J=8. 4Hz), 7. 18(1H,td, J=8

. AHz,
3. 2Hepmpoyad pf Brgéscxm@p Fromp ey %&ay_lee AdIghg by the

8Hz 7..36(1 6Hz)., 7.42-7. 48 ,
saliss egnOR Bt BFORNEEAPR Ex A, O Serio ikEiraing
th@%‘%ﬁ:&s dx bf MNaBHh 8L HE SN YE these and ordlnary methods, with

2, 4-di fTuoro- phenyl sul fanyl')-6- (4H[1, 2, 4] - triazol e

th£3 ymse-sukﬁhny|3 @+di¢hlaxb{£éby&jdih¢garmbx¥ﬂlc acid,
car boxam de Conpound of Producti on |l e 14 can be

a
2- EWGGQC§515?°lﬁe sane4nﬁ?hﬁ@uﬁgom@BEﬁégﬁ%ﬂphﬁﬁﬂ%Ie 1, and

thod_accordin thereto, or by a conbination of
3"F%5§8n§ﬂd?o?d§ng ﬁg%ﬁOds with the use of
lHﬁMﬁxdb@m%pro 2- pyrldlnecarboxyllc aci d,
2-am not hi azol e, 2, 4- dlfluorothlophenol and

o: 3 UE(EHD&DJ-{}ZGI{IZITJ@EZOIIE dJJMH}GDp,l'B)zs(:LH d,J=8.8Hz),7
1 6. 98- OS& n; 7. 28(1H SFE% 7. 46§1H d, J=3. 6Hz
4y(1ﬂ5d 66- (i) (1

ESI-MS(m/e):481[M+H]"

Production Example 33

o s
\
No__-S.__N /g:>
e
# g

_CH,

Manufacture of

3-(4-methylcarbamoyl-phenylsulfanyl}-6-(4H-[1,2,4]

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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O

8-7.64(1H, m, 8.36(1H,s) ESI-M5(nie): 449 MtH] ~ 134
Production Exanmple 15 O H3IC NS NN NN/ S F
Manuf acture of 9
3-(4-fluoro-phenyl sul fanyl)-6-(5-nmethyl-4H[1,2,4]-tri
azole -3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyridine
carboxam de Conpound of Production Exanple 15 can be
produced by the sane nmethod as Production Exanple 1,
a_nethod according thereto, or by a conbination

1.0
HP‘%B&QSPQM’ ordinary methods, with the use of 0:3.00
(§g6adh§ l§ﬁ£)2:?Y6iE*ﬁ?&??%gxg%%ﬁb?F%%gHH,d,J=3.6Hz),7.20

ani not hi azol &, “ 4-fT'ubr bt hi op

(18, aeoeapsnz b; TRA hylH 1d 2743 1 6HAY 0T £59 { 2HNVR{-GDCIR) ) , 7.81(2
5:2.58(3H,s),6.97(1H,d, J=8. 4Hz), 7. 04(1H, d, J=3.6Hz), 7. 1
H,§.7=0.4Bz 3 n§2 (LESEIH, d, J=3. 6Hz), 7. 54- 7. 58( 2H, m)

ESEE*$gg?g1§aiﬂﬁﬁh¥K /*SProduction Exanpl e 16 0 5~

Production Example 34

(e} S
ST N
N—N /S

of
3.

Manufacture of

3-(hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole~3—yl—sulfanyl)~N~(thiazole~2~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.

! HNMR ( CDC13)
6:3.97(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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s
%
s

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
Compound of Production Exanple 16 can be produced by
the sanme nethod 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-pyridi necarboxylic acid,
Prodyat Hem NEzafep ke 3R cyanot hi ophenol and . U
3-nercapto-1, 2,4-triazole. | HNVR( CDC13)
5:7.06(1H,d, J=3. 6Hz), 7. 11(1H, d, J=8. 8Hz), 7. 30( 1H, d, J=8.
8Hz) , Sty
7.49(1H,d, J=376%z) , 7. 65(2H, d, J=8. 8Hz) , 7. 73(2H, d, J=8. 8H
z),8. 4D(IH\s) ESI - M5(me): 438 MtH]'  Producti on
<@g s~ ..~NNNSI / NN S oN

triazol e~3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyridine
car boxe Compound of Production Exanple 17 can be

Y"by the sane nethod as Production Exanple 1,
by a qgﬂhod accor di ng

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.

* HNMR (CDC1;)
8:2.32(6H,s),3.70(2H,s),3.85(3H,s),6.97(2H,d,J=8.8Hz),7.00(
1H,d4,J=8.5H=z),7.19(1H,d,J=8.5H=z),7.26{(1H,s),7.46{(2H,d4,J=8.8
Hz),8.31(1H,s)

ESI-MS{m/e):500[M+H]"
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thereto, or by a conbination of these and ordinary

nmet hods, with 136 the use of

3, 6-di chl oro- 2- pyri di necar boxylic acid,

2-am not hi azol e, 4-nercapto-pyridi ne and

3-nmercapto-1,2,4-triazole. 1HNVR(CDC13)

8:7.09(1H,d, J=3. 6Hz), 7.28-7.35(2H, m, 7. 43(2H, d, J=6. Oz

), 7.5 1(1kld J=3. 6Hz), 8.39(1H, s), 8. 62(2H, d, J=6. OHz)

4 ' Productlon Exanple 18 N VS| N

Ao RN EXRERLE ahur o

3-(4-fluorp-p yIsquanyI)-6-(4FL[1,2,4]

hriazole- yLL\ fanyl)-N-(thiazol eo[ 5, 4-b] pyri di ne- 2-
=pyrNdi Me car boxani de Conpound of Production

NExanple can be produced by the sanme nethod as
Productlo Exanple 1, by a nethod according thereto,
or by a i nati on of these and ordinary methods,

with th e of 3,6-dichloro-2-pyridinecarboxylic

acid, 2- no-t hi azol eo[ 5, 4- b] pyri di ne,

4- fluorot |ophen81 and 3-nercapto-1,2,4-triazole.

" HNIVR( CDC.

5:7.00(1H, d, J= éHSFE) 7.16-7.20(2H, M, 7. 25(1H, d, J=8. 8Hz

, 7.3

Maﬁu%aé%ﬁé@ nm,7.55-7. 58(2H m, 8. 02(1H, d, J=8. 4Hz), 8. 42(1 f

HS), 8. 51(1H o, J=4 4Hz)
3-(4-dimethylamincethyloxy-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 crdinary methods, with
the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, 4-dimethylaminoethylthiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC13)
0:2.40(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
R e
"

OH
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o

137 ESI-M5(nife):482[ MtH ' Production Exanple 19 1$ \

N3 &N NNO, CH Mnufacture of

3- (4- net hoxy- phenyl sul fanyl)-6-(4H1[1, 2, 4]

triazol e-3-yl -sul fanyl)-N (4-net hoxynet hyl -t hi azol e- 2-

yl')-2 -pyridine carboxam de Conpound of Production

Exanpl e 19 can be produced by the sanme 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
Maifdctuge- am no- 4 - et hoxynet hyl -t hi azol e, of

Z-Tet hoXy-T hi ophenol—and 3-mercapto- 1, 2, 4-triazofe. 1
3-HMVRYOECDEY8 thyl-phenylsulfanyl)-6-(4H-[1,2,4]

5:3.43(3H,s), 3.86(3H s&,4.51(2H,s),6.92(1H,s)k6296-7.0
tpﬂg@p}e~3~yl—sulfanyl)— -{thiazole-2-yl)-2-pyridine
caBhokamdqit: d, J=8. 7Hz) , 7. 49(2H, d, J=8. 7Hz) , 8. 35( 1H, s)

= ):487[ MtH] " 138 Production Exanple 20 O

| SC1Ebhpolhind¥z Br¥andhachUkfamble 37 can be produced by the

3-(4-acetyl -phenyl sul fanyl)-6-(4H[1, 2, 4]
same| aedhed3-apl Pewiduarilon- Ex@Enylar dl e-12y ya )m@thpydi dcoerding

thereto, or by a combination of these and oxrdinary methods, with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,
2-amino-thiazole, | 4-hydroxyethylthiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR (CDC1;)
$: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]1"

Production Example 38

0 s
\
( W/’\E;i[%\N N
N—N o s

N, /#
?§\m
8]

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

154




car boxam de Conpound of Production Exanple 20 can be
produced by the same method as Production Exanple 1,
by a nethod according thereto, or by a conbination of
these and ordinary nmethods, with the use of

3, 6-di chl or o6- 2- pyrldfnecarboxyllc aci d,

2-am no-thi azol e, 4- acetylthi ophenol and
3-mercapto-1,2,4-triazol e. 'HNNR(CDC13)

sag‘tei 65:&1 '3 Sé)s %’ro%ﬂllcﬁl%n‘] ExamHQe T 101‘§1Héd1’netho§l_|zécorglng
th%-rl:‘t% Atﬂziay a égﬁ\ﬁlilngi(':lol?t t{f_%ezwga?ﬁ%gl %FX/& )hcﬁlsm'\(llth

6Hz) , 8. 36
thBrodunkson<ﬂxanp$es2d1cm&of6 Zsbykldmhe&hfbd&yu&@ctuaeld
of 3-(thiophene-2-yl-sulfanyl)-6-(4H[1, 2, 4]
-ﬁﬂﬂaﬁoﬁblgzyﬂesulfanyﬂ)mﬁthhBaiﬁﬁmozlyh}oﬂhpyﬁld|ne and
3 carboxg g Cﬁng f Producti on Exanple 21 can be
“BrEEaRE] byt fietTLaAR ﬁethod as Production Exanple 1,
HQMR§05§§§ d according thereto, or by a conbination of
these and ordinary nethods, with the use of
5:3. 670BBNEPr@: 8 OVHL | @] NeTAGDOKYY | £1221 25 (3H,m) , 7.30-7.50(4
2- am no- thlazole 2- mer capt o-t hi ophene and
H.m)}nBr28p18-8)2, 4-triazole. 1 HNVR (CDC13 )

ESI-MS(m/e):505[M]"

Production Example 39

O =
NN N \Np
ST
N—N -
o wﬂ%
|
CHa
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 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-oxazole, 4-dimethylcarbamoyl~thiophenol and

- 3-mercapto-1,2,4-triazole,

' HNMR ( CDC1,)
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8:7.01(1H,d, J=3. 2Hz), 7. 06( 1H, d, J=8. 8Hz), 7. 16( 1H, dd, J=3
. 6, 5.

2Hz), 7. 26( 1H, d, J=8. 8Hz), 7. 35( 1H, dd, J=1. 2, 3. 6Hz), 7. 43(1
Hd,J 3.2Hz),7.60(1H, dd, J=1.2,5.2Hz), 8. 35(1H, s)
ESI-M5(m e): 419 MtH] ' Production Exanple 22 o N" S
\' NNN/ OCH3 140 Manufacture of

3- (4- net hoxynet hyl - phenyl sul fanyl)-6-(4H[1, 2, 4]

U R L T T R

z)pr7Qdeged, Bysthesngale. 88t bRdaas=81 odue! ¥ 056 EX@N@! £-4., 1Hz)
by a met hod according thereto, or by a conbination of
.BtﬁéééHadeeidﬁﬂaiy8n¢1hbHS$)mnth t he use of
3,6-dichloro-2-pyrjdinecarboxylic acid, U
Eséfgﬁgﬂégbhﬁﬁﬁbmgglh-nethoxynethyl-thiophenol and
3-mercapto-1,2,4-triazole. ' HNVR(CDC13)
5:3.46(3H, s), 4. 50(2H, s), 7. 00( 1H, d, J=3. 2Hz) , 7. 02(1H, d, J
Pre8u8tlion Example 40
z),7.17(1H,d, J=8.8Hz), 7. 42(1H,d, J=3. 2Hz), 7. 43(2H, d, J=8
.OHz) ,7.54(2H,d,J=8. OHz), 8. 33(1H, s)
ESI-NB(nke) é%g[h%kﬂ Production Exanple 23 No S

<\Y

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 Preduction 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 3,6-dichleoro-2-pyridinecarboxylic acid,

~2-amino-thiazole, 4-mercapto-cyclohexanol and

3-mercapto-1,2,4~-triazole.

1 HNMR (CDC15)
$: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,3=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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1 NSN\NNN/ 3 F Mnufacture of
3-(4-fluoro-phenyl sul fanyl)-6-(5-nmethyl -4H[1, 2, 4]
triazol e-3-yl-sul fanyl)-N(thiazol o[ 5, 4-b] pyri di ne-2-y
' )-2- pyridine carboxam de Conpound of Production
Exanpl e 23 can be produced by the sane nethod as
Production Exanple 1, by a nethod according 141
thereto, or by a conbination of these and ordinary
t hods ith - the use of
Prggggg%%%lﬁ%%mgl%yg}dinecarboxylic aci d,
2-am no-thia o[ 5, 4-b] pyri di ne, 4-fl uorothiopheno
an - C?EzblS-nethyl-1,2,4-triazo|e. 1HNVR( CDC13)
Q?Ié% , f§6(1H,d,J:8.8FE),7.11-7.16(2H,n),7.17(1
d
N 1

=8.8

ESI - M5( :496] MFH| ' Production Exanple 24 N S N ~
CH Manuf act ure of
3-(4-net iyl - phenyl sul fanyl )-6-(4H[1,2,4] J
triazol e-3-yl -sul fanyl ) - N (4-met hoxynet hyl -t hi azol e- 2-
Mapufagture of 3-(4-fluoro-phenylsulfanyl)-(4H-[1,2,4]

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-dichloro-2-pyridinecarboxylic acid,
3-amino-pyridazine, 4-filuorothiophenol and
3-mercapto-1,2,4-triazole.

! HNMR ( CDC1;)
6:6.96(1H,d,J=9.2H=z),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)

ESTI-MS{m/e):426[M+H]"

Production Example 42

N S N i ?\'&

N
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-pyridi ne carboxam de Conpound of Production Exanple
24 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,
2- am no- 4- net hoxynet hyl -t hi azol e, 4-net hyl t hi opheno
and 3-nercapto-1,2,4-triazole. 1" HNVR( CDC13)
Maﬁuiaé%&%H s),3.43(3H,s),4.51(2H,s),6.91(1H s), 7. 00(1H, -
3-(Bhdlnd 96 1bh dpiaBy 85E) £ 1n 26§ 2bL. dad=Pa 4b) 3 #r 4443k 03 -
J=8.4 Hz), 8. 34(1IH'S) ESI=NS(nie): 471 MFH|
ylPsuddehydh-Exahbiezdbe-2Npl) - Z-pFidlhe cékboxabide Cl
Manuf act ur e_of

3- (4CeRpPoYRd p#eﬁypéupft&ﬁw Fx@npler42L candpe (produsesd Byythe

Sal!"“°'| PREDPTL RS( ARG Re CRARYS dzol®Y 2 yP§EE03, PFGPRAIRT

theathex ¥ g¢ aC@HﬁBﬂﬂQtQBn %ﬂ@ﬂé&é%@@@h&r PAROARE with
produced by the sane nethod as Production anpl e 1,

thby auset hodfaccod dé ndfichheret 2, pywridinecadndxnkbie on af¢id,
these and ordinary nethods, with the use of

2-3mgngr Eh%?%lQ pyri di necaf BRFFRRt@rPYTadine and
tho t hi azol e, 4-chl or ot hi opheno

3- aegggge ggb? 1\ﬁlqlgﬁgi%nazole

LHNMR (CDC13)

8:7.02(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—3.46(2H,m),8.70(1H,d,J=1
.6Hz)

ESI-MS(m/e):415[M+H]"

Production Example 43

e

.

Manﬁfacture 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 according
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1 HNMR (CDC13 )

5:3.43(3H,s),4.50(2H,s),6.91(1H,s), 6. 97(1H, d, J=8. 8Hz) ,

7.20(

1H, d, J=8. 8Hz), 7. 42( 2H, d, J=8. 4Hz) , 7. 49(2H, d, J=8. 4Hz) , 8

33(1H ,s) ESI-M5(nfe):491[ M+H " 143 Producti on

Exanple 26 o NS NN/ NN S F Mnufacture of

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

l.azol e-4-y| - - ' 2-yl)-2-pyrihdine . .

e ok SR BB AR o B LR AR SeN B NS wae
ther oduged byt he 3 sgndi vt desl- Asp ¥ Odhited dDb oy € lacid,

by a nethod according thereto, or by a conbination of
2-ghdse-pydadidenary nm&-hedsaptaé -metdiviseyofidine and

3, 6-di chl oro-2-pyri di necar boxylic acid,
3'5959PH5941n%tﬁ6£§ﬁ%Fﬂ§?=thiazole, 4-f 1 uor ot hi opheno

1 capto-1, 2,4-triazole. | HNVR(CDCL3)
Hé&%ﬁ%é??%fd,J:S.8FE),6.72(1H,d,J=8.8%&),6.86(1H,d,J=4.

6:5%@1(3H,s),6.96(1H.d,J=8.8Hz),7.17(1H,d,J=8.3H%l,7.239;H,
6.89-6. 94(2H,n), 7. 25(1H, d, J=4" OHz), 7.27-7.30(2H, 'm ., 7.
d,gE8HIHzZ ) 7 . FB( 1NDAdT 358 AB1R MBER ), 8429 (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]"

FProduction Example 44

s i i\/\>‘q“a

N N\ N N
TC

|
~N

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.

1L HNMR (CDC1;)
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Production Exanple 27 o s NS N N 'NS HQH3ICO
Manuf act ure of

3- (4- net hyl sul f onyl - 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 27 can be
produced by the sane nethod as Production Exanple 1,
by a method according thereto, or by a conbi nati on of

0 B b o AT ey by | o8 ot ad=s. oiz) 7. 20-

7.2040HnM) t hi azoiw, d4aﬂetbuh$u8tamylﬁhsppaea@tlﬂnd)
3-mercapto-1,2,4-triazole. 1' HNVMR(CDC13)

ES-NS{m(eH; 432 /Me8{"H, d, J=3. 6Hz), 7. 11(1H, d, J=8. 8Hz) , 7. 2
8( 1H,
d, J=8.8Hz), 7. 48(1H,d, J=3. 6Hz), 7. 74( 2H, d, J=8. OHz) , 8. 00(

= _39(1H s) ESI-NB(ne): 491[ MrH ' 145
erifhlciof BEld, 901N 9, SV 411

Manufacture ' of

3-[4-(1-hydroxyethyl-phenylsulfanyl)]-6-(4H-[1,2,4]~

triazole-3-yl-sulfanyl)-N-(thiazole-2-y1l)-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 ordinary methods, with
the use of 3,6-dichloro~2-pyridinecarboxylic acid,
2-aminc-thiazole, 4-(1l-hydroxyethyl)thiophenol and
3-mercapto-1,2,4-triazole.

1 HNMR ( CDC13;)

_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,d4,J=8.0Hz),7.
48(1H,d,J=3.6Hz},7.52(2H,d,J=8.0Hz},8.34(1H,s)
ESI-MS(m/e):457[M+H]
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,/ V. NN NN/ g H3C O Manufacture of

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

triazol e-3-yl -sul fanyl)- N (5-hydroxynehyl -t hi azol e-2-y
' )-2- pyridine carboxam de Conpound of Production
Exanpl e 28 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-4-hydroxynethyl-thiazole,

Prpdvettliory Eiamphendle and 3-nmercapto-1, 2,4-triazole.
1HNMR( CDC13)
5:3.86(3H,s),4.78(2H,s), 6.99(2H, d, J=8. 8Hz), 7. 02( 1H, d, 3

=8. 8H
z /&?ﬂz 735(1Hs) 7.46(2H,d, J=8. 8Hz), 8.

473[ MtH] ©  Producti on Exanpl e
Qz_d ---\\ H30O_ NSNNN NNS F

S
3-(4-fluorofphenyl sul fanyl)-6-(5-nmet hoxynethyl -4H1[1, 2
, 4] -
triazol e- -yIiN-suI fanyl)-N-(thiazol e-2-yl)-2-pyridine

CH,

Manufacture of

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

triazole~3-yl-sulfanyl)-N-(2—methyl—thiazole-4—yl)~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~dichloro—2—pyridinecarboxylic acid,
2-~amino-4-methylthiazole, 3-mercapto-6-methyl-pyridine and
3-mercapto-1,2,4-triazole.

L HNMR (CDC1;)
8:2.63(3H,s),2.72(3H,s),6.96(1H,d,J=8.4Hz),7.19(1H,d,J=8.1H
z),7.27(1H,d,J=8.4Hz),7.68(1H,s),7.76(1H,dd, J=8.4,2.2Hz), 8.
26(1H,s),8.59(1H,d,J=2.2Hz)

ESI-MS(m/e}:442[M+H]"
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car boxam de Conpound of Production Exanple 29 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-fl uorothi ophenol and

3- mer capt o- 5- met hoxynet hyl -1, 2, 4-tri azol e.

1HNVR( CDCL3
Pré’ﬁél.c%é(’ﬁH,]E%%if“R.l?e(‘ZH, s), 6. 98(1H, d, J=8. 8Hz) , 7. 03( 1H, d, J

=3.2H o %

2) 7. 147 2;[3%@' 7.48(1H, d, J=3. 2Hz) , 7. 54- 7. 57(2H, m)
( 9ESNE Mi( mNe) :"475[ MrH] ' 147 Production Exanple 30 C

NS N Nt N N/ SN CH Mnufacture of
3-(6-nethyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ole-3 - sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxa Compound of Production Exanple 30 can be

produced by the sanme nethod as Production Exanple 1,
by a neb ”ﬁccording thereto or by a conbination of
these and é&ndinary nethods, with

Manufacture - of

3-{4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-{Z-methyl-thiazole-4-yl)-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-dimethylcarbamoylthiophencl and
3-mercapto-1,2,4-triazole.

LHNMR (CDC1;)
$:2.69(3H,s),3.00(3H,s),3.14(3H,s),6.95(1H,d,J=8.8Hz),7.11(
. 1H,d4,J=8.8Hz),7.45(2H,d4,J=8.1Hz),7.56(2H,d,J=8.1Hz),7.64(1H
,5),8.29(1H,s)

ESI-MS(m/e}:498[M+H]"
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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,

2-am no-t hi azol e, 3-nercapto-6-net hyl -pyridi ne and

3-mercapto-1,2,4-triazole. 1" HNVMR( DMSO- d6)

O 2.51(3H,s),7.17(1H,d, J=8.8Hz), 7. 21(I H,d, J=8.8Hz), 7. 3

5(1H,

d, J=3. 6Hz), 7. 36(1H, d, J=8. 8Hz), 7. 57( 1H, d, J=3. 6Hz), 7. 83(

1H,dd J=2.4,8.8Hz),8.53(1Hd,J=2.4Hz), 8. 72(1 H, s),
predudBON Ekathg8kMiEl Production Exanple 31 O ,M /S

NNNI1I1 NN/ S OVCH3 | 0-3 148 Manufacture of

3- (4-di net hyl car banoyl - phenyl sul fanyl )-6-(4H[1, 2, 4]

triazole-3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyridine

car boxanifde jCoppound of Product i on Exanpl e 31 can be

tile Ysame method as Production Exanple 1,

%b. a hod accordirng thereto, or by a conbination of

these and ordi nary nethods, with the use of

3,6-dic ro-2-pyridi necarboxylic acid, U

2-an1no\£ | azol e, 4-di net hyl car banoyl t hi ophenol and

3-nercapto-1, 2,4-triazole. 1 HNVR (CDC13 )

8:3.02(3Hs) 3. 15(3H,s), 7. 04(1H, d, J=3. 6Hz), 7. 06( 1H, d, J=

8. 8Hz

“Manufacture of

3-(6-methyl-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 48 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,
3-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
* HNMR ( CDC13) '
$:2.62(3H,s),3.44(3H,s),4.51(2H,s),6.91(1H,s),6.93(1H,d, J=8
.4Hz},7.19(1H,d4,J=8.4Hz),7.26(1H,d,J=8.0Hz),7.77(1H,dd, J=8.
OHz,2.4Hz),8.35(1H,s),8.61{1H,d4,J=2.4Hz)
ESI-MS(m/e):472[M+H] |
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), 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-M5(m e): 484 MtH]' Production Exanple 32 o0 s N
ISNNN NNI / SF F F Manufacture of
3-(4-trifluoronethyl-phenyl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de 149 Conpound of Production Exanple 32 can
PRRAIRAAIUCELRY1Ehg9 same method as Production Exanple
, 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-anino-thpa%§if\ 4-trifluoronethylthiophenol and
:ﬁ%triazole. " HNVR( CDC13)
6T "d, §=3"6Hz) 7. 06( 1H, d, J=8.
, 4H, d, J=8.8Hz),7
.47(1H,d, J¥3.6Hz), 7.66-7. 74(4H, n), 8.38(1H,s),
ESI-NB(nL 'ﬁgihg%FU' Production Exanple 33 o CYN S

\
N=—N
Manufacture of

3-(1-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-dichloro-2-pyridinecarboxylic acid,
Z-amino-thiazole, 5-mercapto-l-methyl-1,2,4-triazole and
3-mercapto-1,2,4-triazole.

*HNMR (CDC1;)
5:4.11(3H,S),7.11(1H,d,J=3.2Hz),7.32(1H,d,J=8.8Hz),7.36(1H,
d,J=8.8Hz),7.52(1H,d,J=3.2Hz),8.42(1H,s)
ESI-MS(m/e):419[M+H]
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0 NCH, Manufacture of

3- (4- net hyl car banoyl - phenyl sul fanyl)-6-(4H[ 1, 2, 4]

triazol e-3-yl-sul fanyl)-N(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 33 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
PI%dgcqhgglg&gmglgygbdlnecarboxyllc aci d,

2-am no-thi azol e, 4- nethylcarbanDyIthlophenoI and
3-nercapto-1, 2,4-triazole. 150 1HNVR(CDC13) 8:3.00
(3H,d, J=4. 8%&)

702(1Hd°J ), 7.05(1H d,J=3.6Hz),7.20
(‘1 Sd ¢. 47(1H, d, J=3. 6Hz), 7. 59(2H, d, J=8. 4Hz) , 7
«. 1(2 =g, 4Hz) , 8. 32(1H s), ESI-M5(nie): 470 M+H] '
NS odu wExanple 34 o0 '0" NYSII I NN NN/ S
O~~CH Manuf acture of
3-(hydro hhyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 41
triazol eld-yl -sul fanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de
O\/\O/H
Manufacture of

3-{4-hydroxyethyloxy-phenylsulfanyl)-6-~(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(isoxazole-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.

Y HNMR (CDC13)
8:3.91(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,4,J=1.5Hz),8.29(1H, s)
ESI-MS(m/e):457[M+H]"
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Compound of Production Exanple 34 can be produced by
the sanme 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-pyridi necar boxylic acid,
2-am no-t hi azol e, 4-hydroxyet hyl oxy-thi ophenol and
3-mercapto-1,2,4-triazole. 'HNVR (CDC13 )
Pr%d%c%i%%Hﬂﬁhmélé3 4H m,7.00-7.11(4H m, 7. 23(1H, d, J=9.
, [.46-7.54(3H, n) 8. 36(1H, s)
ESI-NB(nie) 473[ MtH| ' 151 Production Exanple 35 cry
N\ 0O CHB NS M N'NNN GH3CO Mnufacture of
4 met enylsulfanyl) 6-(4H[ 1, 2, 4]
« Eﬂizi?; wsul fanyl ) - N-(5- d|nethylan1nonethy|-th|az
| )-2-pyridine carboxam de Conpound of
Productlo Exanpl e 35 can be produced by the sane
nmet hod &8 'roductlon Exanple 1, by a nmethod according
thereto by a conbination of these and ordi nary
met hods, wmith the use of
3,6-dichﬁbv6>2£byridinecarboxylic aci d,
2- ami no- 5- di ngt hyl ami nonet hyl t hi azol e,
4- nethoxythlopﬁenm

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 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-dimethylaminoethyloxy-thiophenol and
3-mercapto-~1,2,4-triazole.

*HNMR (CDC1;) 8:2.43(6H : ;
s),2.85(2H,t,J=5.5Hz),4.12(2H,t,J=5.5Hz),6.90(2H,d,J=8.8Hz)
,6.93(1H,d,J=8.8Hz),7.15(1H,d,J=8.8Hz),7.24(1H,s),7.38(2H,d
,J=8.8Hz),8.30(1H,s),8.38(1H,s)

- EST-MS{(m/e) :484[M+H]"
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and 3-nercapto-1,2,4-triazole. 1HNVR(CDC13)
5:2.32(6H,s),3.70(2H,s),3.85(3H,s),6.97(2H, d, J=8. 8Hz) ,
7. 00(

1H,d, 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-M5(nle):500[ MtH] ©~ 152
Production Exanple 36 0 ISCTSNO S O-"\NCH |
LA13 Manufacture of U

Pr%d&étﬁbHEEQXEQELnQSthy'OXV phenyl sul fanyl )-6-(4H[1, 2,

trlazole 3-ylasul & | )-N-(thiazol e-2-yl)-2-pyridine
car bgxam de GonpoundyofCir oducti on Exanple 36 can be
gduceg” byythen” sake nmet hod as Production Exanple 1,
met hod| according thereto, or by a conbination of
ttiese and-ord$ nary nethods, with the use of
3, 6-di chl oro-R- pyri di necar boxylic acid,

[ e, 4-di net hyl am noet hyl t hi ophenol and
3- mer capt o- A-triazol e. 1HNNR(CD013)
5:2.40(6H,s),R.82(2H,t,J=5.6Hz),4.13(2H,t,J=5.6Hz),6.9
5-7. O F
5

21(1
%@ &ﬁﬁrnmpﬁ {

N-(4- methyl—th1azole~2-yl)—2—pyridine carboxamide

7Hz}' 7.42-7.50(3H m, 36élH Ss)
toro- pheny sulfanyl phenoxy -

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-yl)-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
vacuo. The resulting residue was purified by a thin-layer
silica gel chromatography (hexane : ethyl acetate = 4:1) to give
61 mg (vield: 61%) of
3-chloro-6-phenoxy-N-(4-methyl-thiazole- 2—yl)~2—pyiidine
carboxamide as a white solid.

Potassium carbonate (80 mg; 0.579 mmol) and 20 pul (0.188
mmel) of 4-fluorothiophenol were added to a solution (2 ml) of
the resulting 3-chloro derivative in N,N-dimethylformamide
followed by stirring at 100°C for 16 hours. Water was added
.to the reaction solution followed by extracting with ethyl
acetate and washing with a saturarated aqueous saline solution.
After drying and concentrating, the resulting residue was

purified by a thin-layer silica gel chromatography (hexane :
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Production Exanple 37 /N S & N_N OH 153 Manuf acture
of 3-(4-hydroxyethyl - phenyl sul fanyl)-6-(4H[1, 2, 4]
triazole-3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 37 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

- dj 0= 2z py{ i di XY] ik, . o .
o el oS of B B M M SR geadnge e title
compdRngaakOalwRidet Ebazgle. ' HNVR(CDCL3)
5:2.93(2H, M, 3.90(2H, M, 7.04-7.10(2H m, 7. 23(1H, d, J=9.
'HONMR, (CITCRG({ 284 o J=77. (&H,) ,s). A% B8SG(BH, )),,863901H1H) 4, J
ESI-NBSnie):457[N%Fg+ Production Exanple 38 o M 9
= Ak HRIN- R -0 25\ (65 @B Marftff ddtlr &0t = 7.8, 7.8 Hz),
( t byl sul f amoyl - phenyl sul fanyl )-6-(4H[1, 2, 4]
7'??igggﬁegé-yl-squanyI)-N—(thiazole-2-yl)-2-pyridine
EST-MS (m/e): 438 [M+H]®

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

X 0 s
Lo S I e
ST N
N—N =
N
be

Manufature of

3-{(2-chloro-phenylmethyl-amino)-6-amino-(4-methyl-4H-

[1,2,4]ltriazole-3-yl-sulfanyl)-N-{4-methyl-thiazole-2-y1)-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, 2-chloro-benzylamin and

3-mercapto-4-methyl-1,2,4-triazole.
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car boxam de Conpound of Production Exanple 38 can be
produced by the 154 sanme nethod as Producti on Exanpl e
1, by a method according thereto, or by a conbination
of these and ordinary nmethods, with the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

2-am no-t hi azol e, 4-nethyl sul fanoyl t hi ophenol and
3-mercapto-1,2,4-triazole. 1HNVR(CDC13)

ERE R P i S Gl

8 (E;fﬁ,lml % .39 (16, aN Y3 3iz ) EMO2 oY, @55 31318 Manyhaghuge 7o ¢
(0]

1B ()4- dinethylcarbanDyI-phenylsquanyI)-6-(4FL[1,2,4]
triazol e-3- %I-sulfanﬁll-N-(isoxazole-3-y|)-2-pyridine

ESdaMpd 246 dé "ot 4uMatidf Producti on Exanpl e 39 can be
produced by the same nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of

PIbHQ%Ql@ﬁdEQhﬁ @r54nethods with the use of

dlchloro yrldlnecarboxyllc acid,
O
=N
\\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~dichloro~N-(4—methyl—thiazole—2—yl)—2—pyridine
carboxamide produced by the same method as in Production Example
l in N,N-dimethyliformamide 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-layver silica gel
chromatography (chloroform : methanol = 20:1) to give 15 mg
(yield: 23%) of the title compound as a vellow solid.
'H-NMR (CDC1;) &: 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)
EST-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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3-am no- oxazol e, 4-di net hyl car banoyl -t hi ophenol and
3-nercapto-1, 2,4-triazole. 1HNVR(CDC13) 155
5:3.01(3H,s),3.15(3H,s),6.99(1H,d, J=8.8Hz), 7.19(1H,d, J
=8. 8H
z),7.25(1 H d, J=1. 6Hz), 7. 48(2H, d, J=8. 1Hz), 7. 56( 2H, d, J=8
.1Hz) ,8.31(1H,d,J=1.6Hz),8.41(IH,s)
ESI-M5(m e): 468 MtH]' Producti on Exanple 40 ~N &N
: ur f
AR e ahese Eenlounas are, aboym bereundex
-3- yl-sulfanyl)-N(thiazol e-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 40 can be
Poadimiidean Bxanpde SPme nmet hod as Producti on Exanple 1
by a nethod pccgrding thereto, or by a conbination of

t hese _and orfdi nar thods, with the use of
5 N >~ 7. . .
| 0-R<pwri di necar boxylic acid,
1 nott hi azol e, 4-nercapto-cycl ohexanol and

F3-Trer capt’o- B, 2, 4-tri azol e. 1HNVR( CDC13)
5:1.30- 1. 60£4H, m), 1. 90- 2. 15(4H, m), 3. 10- 3. 22( 1H, i), 3. 60
-3.70
(1H, ), 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(nf €) : 435[ M+H]

"Manufacture of

3-,6-bis-(4-fluoro-phenylsulfanyl)-N-(4-methyl-thiazole-2-

vl)-2-pyridine carboxamide

Compound of Production Examplé 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-vy1)
-2-pyridine carboxamide, and 4-fluorothicophenol.

* HNMR (CDC1;)
6:2.41(3H,s),6.59(1H,s),6.77(1H,d,J=9.0Hz),6.88(1H,d,J=9.0H
2),7.09-7.20(4H,m},7.49-7.60(4H,m)

ESI-MS(m/e):472[M+H]7

Production Example 56

0O 8
osn LY
YOoh
_ . 4;\

N S
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156 Production Exanple 41 o N \ /S &N N NON NN F

Manuf acture of 3-(4-fluoro-phenylsulfanyl)-(4H[1, 2,41

triazol e-3-yl-sul fanyl)-N(pyridazi ne-3-yl)-2-pyridine

car boxam de Conmpound of Production Exanple 41 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,

3-am no- pyri dazi ne, 4-fl uorothi ophenol and
MaduiRlcgapko- 1, 2, 4-triazole. 1 HNMR (CDC13 ) of

576. 96( 1IH,d, J=9. ZHz), 7- 1Z- 7. 16( ZH, Ny, 7. 19( IH,d, J=9. 2FHz
3-),6Fb8s-(thiazole-2-yl-sufanyl)-N-{thiazole-2-v1)-2-pyridi

0-7.55(3H,m,8.41(1H,s), 8. 65(1H,d, J=9. 2Hz), 8. 85(1H, d, J
ne_gaghoxamiders) . Mg(nf e): 426 MH ' Producti on Exanpl e

42 Eompotn o2 yr@hucgwoﬁiéxgﬁpfb 56 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 2-mercapto-thiazole.

'HNMR (CDC1;) 3:7.06
(lH,d,J=3.6HZ) ,7.27(1H,d,J=8.8Hz),7.37(1H,d,J=8.8Hz),7.54
(1H,d,J=3.6Hz),7.59(1H,4,J=3.6Hz),7.61(1H,d,J=3.6Hz),7.98(1

H,&,J=3.6Hz),8.02(1H,d,J=3.6Hz)

ESI-MS(m/e):436[M+H]"

Production Example 57

OS\

oo MY

wp\< W/’ | = NT N
N—N F g

PN

N 5
\
N

_<C

Hy

Manufacture of

3-,6-bis-(5-methyl-[1,3,4]}thiadiazole-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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157 Manuf acture of
3-(pyradi ne-2-yl -phenyl sul fanyl )-6-(4H[1,2,4]triazol e
-3- yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Compound of Production Exanple 42 can be
produced by the sanme nethod as Production Exanple 1,
by a nmethod according thereto, or by a conbination of
t hese and ordlnary met hods, with the use of
t 3, 6- dlCh|% E%rldlnecarboxyllc aci d
BErgon 2% R 6P 1patipp 6hBEadiherdhpary methods, with
he- Mercapto-1, 2, 4-triazol e. E51HNI\/R(CD013) of
5:7.02(1H,d, J=3. 6Hz), 7. 39(1H d, J=8. 8Hz), 7. 45(1H, d, J=3
3,8H8Yichloro-N-{4-methyl-thiazole-2-y1)-2-pyridine
7.68(1H, d, J=8. 8Hz), 8. 38(1H, s), 8. 44 8. 46(8H nm, 8. 70( 1H,
caabyxamldgkzpngsg NstnﬂByQAQSWQ%h&l 1FBoduth1anoEﬁanple
1 / SNON N S N CH3 Manufacture of
H@Féc}%gtl | - pyri di ne- 3 yl -sul fanyl )-6- (4H[1, 2, 4]

e RS RN E TSP R R
z)producer, byJtheeHsqne. o8t hndaas=#rgdryti on Exanple 1,

by a method according
ESI-MS(m/e):466[M+H]"

Production Example 58

CH,
_ O S/\g
N ] N ~
< W/ EfLN N
N—N P
: S
O
H.C

Manufacture of 3-(4-methoxy-phenylsulfanyl)-6-(4H-

'I1,2,4]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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158 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- pyradi ne, 3-mnercapto-6-nethyl -pyridine and
3-nmercapto-1,2,4-triazole. 1 HNVR (CDC13 )
5:2.64(3H,s),6.96(1H,d, J=8.8Hz),7.17(1H,d, J=8.8Hz), 7.2
8(1H,

arfl, a%u%dd's'z JsofutichH (48 AT§- de 23 2674 - B S d A CalBondtl was

dr&np’i)’ia(dll‘tlﬁieﬂéfnﬁdﬂzfoﬁléﬁéaHb?) &% 63 ikldy dudERl 2tBe, 968t ion
1H,d, J=1.5Hz) ESI-M5(me):423[ MtH = Producti on
%ﬁﬂnebmam@ aahnmmgm@pus SN EoIN - TH@ r¢gction solution

Manuf act

wa B LRERSR. ByFE OSSPt PrgaRie. Faver gas washed
i} 27! esdelaeuh | aayldodk (depi byl - LbiazoLe: 2 ¥E) o Pana

yridi ne car boxani Conpoun Producti on’ Exa

coitetardiedradugedoby THie resan®e ifet bediase F%awlgﬁimmed by
Exanple 1, by a method according thereto, or by a

a @éﬁﬁpﬁaﬂpénCQﬂ“Wﬁe@erm@t@gﬂathy(hﬁ%¢m@s afingh. aclegate =

u of , 3, 6- dICh|O r|d nec boxyl i ¢ aci
97 %§n1n5 %ﬁ?az f& % g tert-butyl
3,%—@&%@3@&% @lgﬁ&Hﬁhn@$%&@b§§l§@g as a white solid.

3-mercapto-1,2,4-triazol e

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
saturated aqueous solution of sodium hydrogen carbonate and a
saturated aqueous saline solution, drying and concentrating in

vacuo. The resulting residue was purified by ‘a silica gel
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1HNMR( CDC13) 159

8:2.39(3H,s),2.63(3H,s),6.58(1H,s),6.99(1H, d, J=8. 8Hz),

7. 20-

7.30(2H, M, 7.74(1H, d, J=8. 0Hz), 8. 32(1H, s), 8. 62( 1H, s)

ESI - M5(m e) : 442[ MtH] + Producti on Example 45 N ~NyS

&\~11 NN NS HO CH3 Manufacture of

3-[4- (1- hydroxyet hyl - phenyl sul fanyl )]-6-(4H1[1, 2, 4] -
cd1hinR?Z %h%o%a)ﬁbg%ﬁbﬁ?nYhéthét hi a@ol £- a?ceyﬂa)t@Ep}Qr igi [E% give

car boxam de Compound of Productich Exanpl e 45 can
2qmcthedmﬁy t he (iRl et hod %3 Product 66n Exanmbetlbutyl
a met hod accordin thereto, or by a conbination of
3-t(ﬁev§@%§’o@aﬁﬁanl§u fR¥dd- with the use of

630 2 AN 2 3 Rb s T 3%?8%8?%%% RYBhftiRgPaghgEylate

a&'a”%'bQ.%E'tl‘és]:. %14yt 6hBEehRcel’ HNVR( CDC13)
1.52(3MH, d.1=6. AHz) . 4. 97(1H, q, J=6. 4Hz) , 7. 03( 1H, d, J=8.

4Hz) Trifluorcacetic ac:l.d (2.0 ml) was added, at room
7.06(1H,d, J=3. 6Hz), 7. 18(1H, d, J=8. 4Hz ,7.47(2H,d,J:8.0H
temperatuxrg( 1ke @ Bslwion 1559 pl) dof =80 g (9.-35C1MmelL ) of

thESI fé@&ﬂfﬁg 4%?3[1:M}-:I—|] c&rgpoofrquul%tigfcﬁgggllngtégne 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-y1-
sulfanyl)-2-pyridinecarboxylic acid as a light yellow solid.
5-Methylaminothiazole (3.2 mg; 29 pmol), 3.8 mg (27 pymol)
of N~hydr6xybenzotriazole hydrate and 5.4 mg (28 pmol) of
1-{3-dimethylaminoproyl}-3-ethylcarbodiimide hydrochloride
were successively added, at room temperature, to a solution (1.0
ml) of 5.9 mg (16 ymol) 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 agqueous solution of sodium hydrogen carbonate
- followed by extracting with chloroform. 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)
§: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(1K,d,J=8.4Hz),7.47(2H,d,J=8.4Hz),8.32(1H

:S)
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DS'N NSNNN NNI / & SN CH3 Manufacture of

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

triazol e-3-yl-sul fanyl)-N(2-nmethyl -thiazol e-4-yl)-2-

pyri di ne car boxam 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

conmbi nation of these and ordinary nethods, with the
EsisMPim A 18-qhf.910- 2- pyri di necar boxyl i c acid,

2- am no-4-net hyl t hi azol e, 3-nercapt o-6-net hyl - pyri di ne

and Compeuadst of IP2odudtiay WxanpldNVBOCDE1S3 were obtained

5:2.63(3H,s),2.72(3H,s),6.96(1H,d, J=8.4Hz),7.19(1Hd,J
by-gthg  same method as in the above Production Example 58.

Aniegl:yé:: 12c:7a(£.é F’f&’a‘; )%%8 Af:gllé%;’lecgrsn é;‘n%%’z ;'::26 g%llc_)l’w%d h}];_"ge '11?1 ’d% }:? H
ESI-M5(m e): 442 MtH]' 161 Production Exanple 47 O S

Production Example 59

g,
Tarenl
N—N o 3

0
HC”

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 ofA 3,6-dichloro-2-pyridine carboxamide,
4-methoxythiophenol, 3-mercapto-1l,2,4-triazole and
3-amino-isoxazole. |
* HNMR (CDC1,)
6:3.86(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,d,J=8.4Hz),8.31(1H,s),8.41(1H
:S)

ESI-MS(m/e):427[M+H]"
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E

M 3NN N'-CH NN/ ONQ' 1 ~3 Manufacture of

3- (4-di net hyl car banoyl - phenyl sul fanyl )-6-(4H[ 1, 2, 4]

triazol e-3-yl-sul fanyl)-N(2-nmethyl -thiazol e-4-yl)-2-

pyri di ne carboxam de Conpound of Production Exanple 47

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
Pfgﬁhéﬁléafﬁégﬂﬂl rQr 2- pyri di necar boxylic aC|d

2-am no- 4- nethylthlazole

4- di met hyl car banoyl t hi ophenol and

3-mercapto-1,2,4-triazole. 1HNVR(CDC13)

5 2 69(3H ,iimg\lsH s), 3.14(3H,s), 6. 95(1H, d, J=8. 8Hz) ,

ﬁi d JFS Ft) 7. ﬁS(ZH d,J=8.1Hz),7.56(2H,d, J=8.1Hz), 7.
mﬁilH .29(1H, s) ESI-NB(nie) 498 MtH] ' 162

Pr oduct i on anple 48 N9 NNo-tea NNS N CH
Manuf act u f

H.C

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-y1-

sulfanyl)-N-([1,3,4]thiadiazole-2-yl)}-2-pyridine

carboxamide

Compound of Production 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
Z2-amino-1,3,4-thiadiazole.

1HNMR (CDC15)

6:3.86(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,d,J=8.5Hz),8.45(1H,s),8.85(1H, s}
EST-MS{m/e):444[M+H]*
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3-(6-net hyl -pyridi ne-3-yl-sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl -sul fanyl)-N(4-nmet hoxynet hyl -t hi azol e- 2-
yl)-2 -pyridine carboxam de Conpound of Production
Exanpl e 48 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

t hoxynet hyl -t hi azol e,
%?%%ﬁ%%%%gﬂ%ﬁﬁgfh%q pyridi ne and
3-nercapto-1, 2,4-triazole. 1" HNVR( CDC13)
5:2.62(3H,s), 3. 4r$3H s),4.51(2H,s),6.91(1H,s), 6. 93( 1H,
d, J=8 0
ndHz3

el

. 7L9(LH, \J\Qs 4Hz),7.26(1H, d, J=8. OHz), 7. 77( 1H, dd
, 2.MHzN 8. 35(1H, s), 8. 61(1H, d, J=2. 4Hz)
:472[N%Fﬂ 163 Production Exanple 49 0 S\ N

SEN N “NSN NS NN-CH3 N=N Manufacture of

3-(1-methyl Al Htetrazol e-5-yl -sul fanyl)-6-(4H[ 1, 2, 4]
triazol e- -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam npound of Production Exanple 49 can be

produced by; the sanme nethod as Production Exanple 1,
by a net&8d3according

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-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, dr 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.

' HNMR (CDC1,)
0:3.87(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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thereto, or by a conbination of these and ordinary
met hods, with the use of
3, 6-di chl oro- 2- pyri di necarboxylic acid,
2-am no-thiazole, 5-nercapto-l-nmethyl-1,2,4-triazole
and 3-nercapto-1,2,4-triazole. 1HNVMR(CDC13)
6:4.11(3H,s),7.11(1H,d, J=3. 2Hz), 7. 32(1H,d, J=8. 8Hz), 7. 3
6(1H, d,J=8.8Hz),7.52(1H,d, J=3.2Hz), 8.42(1H, s)
164 Production Exanple 50 o
P%‘?élxé\@(dﬂ ?xa%]p%[ewﬁ'ﬂs Manuf act ure of
3- (4- hydroxyet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 41
triazol e- 3- gl sulfanyl) N- (i soxazol e-3-yl)-2-pyridine
car boxanilde gbind” of Producti on Exanpl e 50 can be
(%ﬁo nhe %}, same net hod as Production Exanple 1,
by a hod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3,6-dic ro- 2- pyri di necar boxylic acid,
3-am no zol e, 4-hydroxyet hyl thi ophenol and
3-nercapto-1, 2,4-triazole. 1HNVR(CDC13)
6: 3. 91( 2H;ct,, 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. 5H
z), 7.
Manufacture of

3~(4—methoxy-phenylsulfanyl)-6—(4H—[1,2,4]triazole—3-yl—

sulfanyl)-N-(4-methylcarbonyl-thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 62 can be produced by the
same method as Production Example 58, by a method according
thereto, orbya 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.

»HNMR (CDC13)
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(m/e):485[M+H]"
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39(2H, d, J=8. 4Hz) , 8. 25(1H, d, J=1. 5Hz), 8. 29( 1H, s)
ESI -MS5(nie):457[ MtH ' 165 Production Exanple 51 O N S
& No NNNV,NCHo CH 3 Manufacture of
3- (4-di met hyl am noet 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 51 can be
Prghgg%ggg §§ah §e ggne met hod as Production Exanple 1,
by a netho cording thereto, or by a conbination of
these and ordinary nethods, with the use of
3, 6- dichloro 2- pyridinecarboxylic aci d,
3 am no- , 4- di net hyl am noet hyl oxy-t hi opheno
Fﬁ -1,2,4-triazole. 1HNMR(CDC13) 5:2.43(6H
2|85 2 t, 5.5%&),4.12(2H,t,J:5.5FE),6.90(2H,d,J:8

Hz)~7
6 93(1H ,J=8.8Hz),7.15(1H,d, J=8.8Hz), 7. 24(1H,s), 7. 38
(2H d .8Hz), 8.30(1H,s), 8.38(1H, s)
ESI - M5( : 484 MtH] ' 166 Production Exanple 52 0 S~
Hao/o
Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-

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;mercapto—1,2,4—triazole and
4~amino-pyrimidine.

' HNMR (CDC14)
$:3.86(3H,s),6.98(2H,d,J=8.8Hz),7.02(1H,d4,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,d, J=5.9Hz),8.93(1H,d, J=0.8Hz)

ESI-MS(m/e):438[M+H]"
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O NCH3 NNS F Mnufacture of
3-(4-fluoro-phenyl sul fanyl) - 6- phenoxy-
N- (4- et hyl -t hi azol e-2-yl)-2-pyri di ne carboxam de
Phenol (135 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 mmol) of
3, 6-di chl oro-N- (4-net hyl -t hi azol e-2-yl)-2-pyridi ne
' L0, N, N-di net hyl f ormam de fol | owed by
Pr%?%??ﬁ%g]ggamfiﬁc§%or 24 hours. Aqueous solution (i N
of sodi um hydroxi de was added to the reaction
solution followed by extracting with ethyl acetate.
The orga 'c Fayrer was washed with water and a
m%?- us saline solution, dried and
<c§nc= at@d 'n  vacuo. The resulting residue was

Npuri i€y a thin-layer silica gel chromatography
(hexane ;L ethyl acetate = 4: 1) to give 61 ng (yield:
61% of chl or o- 6- phenoxy- N- (4- et hyl -t hi azol e-
2-yl)-2- idine carboxam de as a white solid.

Pot assi u carbonate (80 nmgy; 0. 579 mmol ) and 20 [I (O.

188 mm®l) of 4-fluorothi ophenol were added to a

solution (2 mM) of the resulting 3-chloro derivative

in_N, Ndinethylformam de followed by stirring at 100C
Manufaqhuﬁ%urc MWater was added to the reaction of

agftag ~-yl-sul

faﬁpi pxmonpyrfamé ﬂryl pgz 315‘591::9@_{}?@ %éﬁéﬁ&ua@e
resulting residue was purified by a thin-ftayer silica

gel @mpmmdgfaphgdibexandxample 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.

L HNMR ( CDC1;)

8:3.85(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,ddd,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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167 ethyl acetate = 4:1) to give 11 ng (yield: 32% of
the title conmpound as a white solid. 1H NVR (CDC13)
6: 2.37 (3H, s), 6.58 (1H, s), 6.90 (1H, d, J 9.0
Hz), 7.10-7.23 (6H m, 7.46 (1H d, J = 7.8, 7.8 Hz),
7.62 (2H, m ESI-M5 (me): 438 [ MH]' Conpound of _
Producti on Exanpl e 53 was obtai ned by the sane nethod
as the above Production Exanple 52. Anal ytical data of
p A0S .cow%ound a%% shown hereunder. Production
FrENsFXPMR6 9> NS NG3 NNN 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 -thiazol e- 2-
yl)-2 -pyriding cayboxanide Compound of Production
Exanple 53 can b roduced by the sane nethod as
Producti on Exquigml, by a nmethod according thereto,

Qr Qy a coG ;D@%} n of these and ordi nary nethods,
i u 0

I
@T\Edi'cm ro- N- (4- met hyl - t hi azol e- 2-yl) - 2- pyri di ne
car boxam de, 2-chl oro-benzyl am n and

3- mer capt -met hyl -1, 2,4-triazol e.

A0

Manufacture of

3—(4—methoxy—phenylsulfanyl)-6—(4H—[1,2,4]triazole-3—yl-

sulfanyl)-N-(5-etoxycarbonyl-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
Z2-amino-5-etoxycarbonyl-thiazole.

1 HNMR (CDC1,)

: 6:1.37(3H,t,J=7.0Hz),3.86(3H,s),4.34(2H,Q,J=7.0HZ),6.98(2H,

d,J=8.8Hz),7.00(1H,d,J=8.5Hz),7.20(1H,d,J=8.5Hz),7.46(2H,4,
J=8.8Hz),8.11(1H,s),8.36(1H,s)
ESI-MS(m/e):515[M+H]}"
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168
"H NVR(CDC13) d: 2.41(3H,s), 3. 73(3H,s), 4. 55(2H, d, J=6. Oz
),6.5
8(1H,s), 6.92(1H,d, J=9. 3Hz), 7. 20- 7. 45(5H, m, 8. 32(1H, s),
8.72( 1H, mM ESI-M5(me): 472,474 MtH '  Producti on
Exanple 54 o s~ N S NNN 6J Manufacture of
3, 6-bis-(pyridine-2-yl-sul fanyl)-N-(4-
[.-thiazol e-2-yl)-2-pyridi ne carboxam de
Prg’% %&8& ’&ﬁfﬁ‘fﬂpgﬁné%(m ng; 0.205 mmol) and 68 g (0. 492
mmol ) of potassium carbonate were added to a sol ution
(2 M) of
3, 6-di chl of o- 4- et hyl -t hi azol e-2-yl ) -2-pyridi ne
ani gt pﬁ@ uced by the sane nethod as in
Bxample 1 in N, N-di met hyl f or mani de
3 stirring at 100C for 15 hours. Water was
added to the reaction solution followed by extracting
with ethyt mcetate and washing with a saturated
aqueous &al Nne solution. After drying and
concentrating, the resulting residue was purified by
a thin-layer silica gel chromatography (chloroform:
met hanol = 20:1) to give 15 ng (yield: 23% of the
Mahiithetgogpound as a yel | 9w pokidineth MR CEPEIRY1 P16 (4n-
2. 39 (3H S), 6.58 (IH"5), 7.20-7.30 (2, m, 7.%
[161H4]t1rlazcle B-¥ikysulfdby [ LHN- bthldzo:ﬂe-28y1)+-|2)pyr1d1ne
7.52-7, 75 (4H, m, 8.55-8.65 (2H, m ESI-M5 (nfe): 438
carppgpmide

Anisole (0.40ml;: 0.3%90 mmol) and 5 ml of trifluoroacetic

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 inm 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-propanol were added 62 pl (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 through 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
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Compounds of Production Exanples 55 to 57 were
produced by the sane nethod as in the above
Production Exanple 54. 169 Anal ytical data of those
conmpounds are shown hereunder. Production Exanpl e 55
o0s-\ NN FSF UMnufacture 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

S uction Exanple 1, by a method according thereto,
o_r b)&f@ﬁg%ﬂg}gﬁgto' ?}é%%oiﬂﬁgf%ar?\?dré’é&é‘a{ y2 '?t h]:o dZ2o0le were

ad@@dmtbhw sbhihezeher2-l) of 22'.‘9)‘(@ dione £ aaapirdgotaddium
4-f| uor ot hi ophenol . " HNMR( CDC13)

teS‘*thmthHds) i6. B ¢ 8S t 16y VF¢ kb de9. aO-dsz,Lﬁn&B( 1H dl) of
ﬁ% 7.09-7. 20(4H m,7.49-7. 60(4H, m
285@9 K/%( Q)mmarb} 'hquaévda}'@rupéfﬁ%@@pﬁecsléore geriyative

r§§1%imetﬂ§ﬂ¥oﬁméﬁlde was dropped thereinto and, after
completion of the dropping, the reaction solution was stirred
at 120°C for 2 hours. Water was added to the reaction solution
followed by extracting with chloroform. The organic layer was
washed with water, dried and concentrated in vacuo. 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 yellow solid.
* HNMR (CDC1,) |
$:6.96(1H,d4,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,Jd=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+H1"

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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N S 170 Manufacture of
3-,6-bis-(thiazol e-2-yl-sufanyl)-N-(thiazole-2-yl)-2-p
yridi ne carboxani de Conpound of Production Exanpl e
56 can be produced by the sane 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-dichl oro-N-(4- nethyl-thlazole 2-yl)-2-pyridine
ProductLon f&ampds $7mer capt o- t hi azol e. 1HNVR( CDCL3)
5:7.06 (1H,d, J=3. 6Hz)
, 7.27(1H,d, J=8.8Hz), 7. 37(1H,d, J=8.8Hz), 7. 54
(1H,d,J=3.®HE) \59(1H d, J=3.6Hz), 7.61(1H,d, J=3. 6Hz), 7
8(sl Hl dJJ=3l6Fz), 802(1HdJS6Hz)
(E (nPE) T 436[MH ©  Production Exanple 57 C HC S s
NN\~ 32D NNNS N'~kS CH3 Manufacture of
3-,6-bis-(3-nethyl-[1,3,4]thiadi azol e-2-yl -sufanyl ) - N
(thia =

Manufacture of 3-(6-methoxy-pyridine-3-yl-sulfanyl)-6-(4H-

[1,2,4]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 (CDC1,)
6:4.00(3H,S),6.87(1H,d,J=8.7Hz),7.00~7.11(2H,m),7.26(1H,d,J
=8.4Hz),7.46(1H,4,J=3.3Hz),7.77(1H,d4d4,J=2.4,8.7Hz),8.35(1H,
d,Jj=2.4Hz),8.38(1H,s)

ESI-MS(m/e):444[M+H]"
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zol e-2-yl)-2-pyridine carboxam de Conpound of
Producti on Exanpl e 57 can be produced by the sane
nmet hod as Production Exanple 1, by a method accordi ng
171 thereto, or by a conbination of these and ordinary
met hods, with the use of
3.6-dichloro-N-(4-nethyl-thiazole-2-yl)-2-pyridine
car boxam de, and 2-nercapto-5-nethyl -1, 3, 4-thiazol e.
IHNNR%CDCag

PrpdycddOBHELPmPLe) 68H, s), 7. 07( 1H, d, J=3. 6Hz), 7. 44(1 H, d, J
=8.8H z),7.52(1H,d, J=3.6Hz), 7. 64(1H d, J=8. 8Hz)
ESI-NB(nie):466[N%Fﬂ' Pr oduct i on Exanple 58 ,CH3 o
s N\ S &NMN 3 S H3C 0 Manufacture of

\}4 nat h | sul fanyl)-6-(4H
]TYi a OI% 3-%+-sul fanyl ) - N (5-net hyl -t hi azol e- 2-

-2 = yrldlne car boxam de Concentrated sul furic

aC|d (0.441 m; 8.27 mmol) was dropped into a
suspensipn (35 mM) of 3.86 g (32.2 mmol ) of magnesi um
sul fate "i chl or onet hane and, after conpletion of

the dropping, the mxture was stirred at room

Mah8 Eatgre for 20 mnutes. After that, 750 ng (3.91 of

3-Qb?Bh@&ﬁ@eéh§mesﬁigﬁh}l§°kUthﬁn[1,2,4]triazole—3~yl-

sulfanyl)-N-(4-methoxymethyl-thiazole-2-yl)-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-y1l)-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,d,J=8.8Hz),7.43(1H,dd,3=7.6Hz,3.3Hz),7.93(1H,d,J=7.6Hz),
8.38(1H.s),8.71(1H,4,J=4.8Hz),8.77(1H,s)
ESI-MS(m/e):458[M+H]"
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L

of 3.84 m (40.2 mml) of tert-butyl alcohol were
added to the reaction solution at roomtenperature
followed by stirring rapidly at roomtenperature for
15 hours. Under ice-cooling, 172 an aqueous sol ution
(40 M) of 3.0 g of sodium carbonate was dropped
thereinto followed by stirring until the reaction
sol uti on becanme a honpbgeneous sol ution. The reaction
solution tl was extracted with chloroformand the
Prodystiion dyerpigs GBshed with a saturated aqueous
saline solution, dried and concentrated in vacuo. The
resul ting resi due was purified by a silica gel colum
Hahr omat ogriaph hexane : ethyl acetate = 97:3) to

@Hye ld: 669 of tert-butyl
Q J6 dlch or 0- 2- pyr|d|necarboxylate as a white solid.
hlophenol (0.927 m; 7.55 mmol) and 1.14 ¢

(8 26 nmol potaSS|un1carbonate wer e added, at room
tenperature a solution (70 m) of 1.70 g (6.86
mol ) of th esulting ester conpound in

N, N-di met hyl formami de foll owed by stirring for 1
ho r. Chloroforw1 0 the reac i on qutlon

[105 QQQEEHEBXQL§G9E E&iPQH {§- ﬁ” tﬁlééaﬂéaﬁe 1?9593g§idine

cathexamsdkt i ng residue was purified by a silica ge
col um chromat ography (hexane : ethyl acetate = 9:1)

to g?v@h#qgongrle%@hc agiod (6f 30t@r tZppt pmol) was added to

4- h ul.f
a gﬁig§?r§ igéar a¥e5§ enyi anéi oPfy?sBergndetert-
bu@yﬂf&ﬁ.ﬁé9591312yﬂ0k§1h§€9i7fp{7@§§1ﬁ9 irPcRPoPBBLIMEM 13R03d by

heating to reflux for one night. A saturated agqueous 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 aqueous solution of sodium
hydrogen carbonate and a saturated agqueous 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 (yield: 41%) of an N-oxide
as 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 im 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 aqueous solutioin

- 0of sodium hydrogen carbonate and a saturated agqueous saline

solution. After drying and concentrating, the resulting

186



(2.56 Mol ) of potassium carbonate were added, at room
tenperature, to a solution (30 m) of 451 ng (1.28
mmol ) of the -resulting chloro conpound in
N, N- di met hyl f ormanmi de and the reaction solution was
stirred at 130C for 10 hours. Chloroform was added to
the reaction solution foll owed by washing with a
sat urat ed aqueous sol ution of sodi um hydrogen
carbonate and a saturated aqueous saline solution,
FE Y] DG aPLs CRACERTEAT bPTal B114REUGe 1T T EhPAGnatography
residue was purified by a silica gel 173 colum
Ciiwssoaved ogreaphiyl Gbexane = Bihylt@cgtat €25 Rgl)ytieigi:vess) of.
264 ng (yield: 49% of tert-butyl
B- ¢l e hoxgh bhieae S fdmydyanopyridine - as a white solid.
éﬁézﬂj:g§02,4]§r%$zol3-3}§£-sulfgnyll-2-pyridineqarbO&g
e %oy or f B8O 1i R 4G54 HRcd? ™o Qoresdem Ry drogen
[ d t r e, to,a
BTt e (B B8 g S AL g o227 o)
dg&spl EhDgress eeh ToONPALy i Ne dbghh oppredhase ianthddonitrile

reaction solution was stirred at roomtenperature for
folbldwaft Y sthienieurtdtorroannl trdmprengdsinsorfcentd dtedes rend 30

Iff\;i%'? ?q%fh%%gﬁﬁé%ﬁ%ﬂe?{aﬁ?' Sr_l%_r(eﬂgf_t[ifnz’solution followed by

AT S ; - py#i i vl .
G Sl UL DI SRR UG U4 wasnea
witth 2% [ wdtyrated 8 agué@ds Rmdh)linef solution, dried and
N- hydr oxybenzotri azol e hydrate and 5.4 ng (28 [unol)

comceptrat@d@ihyrgrrnapfolh s - Be - hid Rarpui d4s geas purified

B AL 148 B1 G USRS oA hel P acetae
=l ) 6qQfi )t he kesul t gagecar bexyl i angci d pipund  idhy) of
di chl oromet hane and the reaction solution was stirred
2atchde@m- 6 -cyano-5-phenoxymethylpyridine as a white solid.
3-mercapto-4-methyl-4H-1,2,4-triazole (44 mg; 0.386
mmol) and 52 mg (0.380 mmol) of potassium carbonate were added
to a solution (5 ml) of 61 mg (0.249 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 solution 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 concentrating, 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 aqueocus solution (0.5 ml) of sodium hydroxide was
added to an ethanolic solution (5 ml) of 4.4 mg (0.014 mmol)

.0f the resulting thiotriazole derivative followed by heating

to reflux for one night. To the reaction solution was added
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tenperature for 3 hours. To the reaction solution was
added a saturated aqueous solution of sodi um hydrogen
carbonate followed by extracting with chloroform The
organi c |l ayer was washed with a saturated aqueous
saline solution, dried and concentrated in vacuo. The
resulting residue was purified by a silica gel colum
chromat ography (chloroform: nethanol = 95:5) to give

a glgloqqmﬂg%§g %%'_:L%ftﬁﬁso :E%gér@f he%htliotrliec SOTRCHNY, A% 3y £hiTbwea
byig%}%%ﬁ%@ﬁ@’ﬁiﬁﬁﬂéyﬁfa’é%é¥gégiéh&:§hékg}g§ngg(ig&ngwas
washed OO{HEH shrdrda®édhdhelbnis 4H2)iné. dd( 2t 6 J=Hdn) d8ying

32(1H 's) 174 ESI-M5(nfe): 457 MtH '  Conpounds of
anp; ganeenbhatkagpl 2B Y 0t §265mmel ¢ obt2xamihdithtdwe leand mg

(B SR SeBh e A IRRLS 50 6 mo (0.020
mmPQ?egnQ%fHBC?g?gﬁg%h?g%géggﬁg§p§gp91)Lyné%ﬁyhbggghdkhgkde
hydroéhioirhaxywebe il cad Sairyd Iy Gddéld ko, 2, A 1ut a0l (€ @iy of
thg-éégsulting residue in methylene chloride followed by
stirring at room temperature for one night. To the reaction .
solution was added a saturated aqueous solution of sodium
hydrogen carbonate followed by extracting with chloroform 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 concentrating, the
resulting residue was purified by a thin-layer silica gel
chromatography {chloroform : methanol = 10:1) to give 2.8 mg
(yield: 47%) of the title compound as a white solid.
' HNMR (CDC1,)
6:3.79(3H,S),5.71(2H,s),6.97-7.02(3H,m),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=3.6Hz),8.
22(1H,d4,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.
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fanyl)-N-(isoxazol e-3-yl)-2-pyridine carboxam de
Conpound of Production Exanple 59 can be produced by
the same nethod as Producti on Exanpl e 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-pyri di ne carboxam de,

4- et hoxyt hi ophenol, 3-nercapto-1,2,4-triazole and
3-am no-i soxazol e. ' HNVMR( CDC13)

5:3.86(3H,s),6.98(2H,d, J=8.4Hz),6.99(1H,d, J=8.4Hz), 7.1

Prg’,%‘gglﬁ’ﬂzf,x?.m%ﬁrf%) . 7.47(2H, d, J=8. 4Hz) , 8. 31(1H, s) , 8.
41(1H 's) ESI-MS(nmie):427[ MtH' 175 Producti on
Example 60 O S--\\ CYt('S H3C C Manufacture of

H&B- (4- met hoxy- piieny! sul fanyl )-6-(4H[1,2,4]triazol e-3-y
N < 1, 3, 4] thi adi azol e-2-yl)-2-pyridine

4 5onpound of Production Exanple 60 can be

Noroduc the sanme nethod as Production Exanpl e 58,

by a nmetho@ according thereto, or by a conbination of

t hese and or ry nmethods, with the use of

3,6-dichloro yri di ne carboxam de,

4- et hoxyt hi ophenol, 3-nercapto-1,2,4-triazole and

2-am no-1, 3, 4-t hi adi azol e.

(cdl bolani de

Manufacture of

3-phenylsulfanylmethyl-6-(4-methtyl-4H-[1,2,4]triazole~3-yl

-sulfanyl}~-N-(thiazole-2-y1)-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
fhe . use ' of
2-cyano-3-tert-butyldimethylcyliloxymethylpyridine,
thiophenol, 3-mercapto-4-methyl-4H-1,2,4-triazole and
2-aminothiazole.

1 HNMR (CDC13)
6:3.77(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,d4,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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1HNMR( CDC13)
5:3.86(3H, s), 6 99(2H, d, J=8.5Hz), 7. 03(1H,d, 3=8.4Hz), 7.2
3(1H,
d, J=8.4Hz),7.47(2H, d, J=8. 5Hz), 8. 45(1H, s), 8. 85(1H, s)
ESI-M5(m e): 444 MtH]' 176 Production Exanple 61 N S o
N \/\N~Il & N-N H3C 10 Manufacture of
3-(4-net hoxy phenyl sul fanyl)-6-(4H[1, 2,
4]triazol e -
Pr?&i“F&ﬁf?P) Eﬁa(ﬂ?i?zj?&] -t hi adi azol e-5-yl)-2-pyri di ne
car boxam de Conpound of Production Exanple 61 can be
produced by the same nethod as Production Exanpl e 58,
by a net had am:grdi ng thereto, or by a conbination of
B ry methods, with the use of
djf ch orB 2- pyrl di ne car boxam de,
NZY et ket hi ophenol , 3-nercapto-1, 2,4-triazol e and
5-am no-1,|2, 4-t hi adi azol e. 1HNVR( CDC13)
5: 3. 87(3 , 7.00(2H, d, J=8. 4Hz), 7. 01(1H, d, J=8. 4Hz) , 7. 2
O( 1H,

d, J=8. 4Hz)", 7. 48(2H, d, J=8. 5Hz), 7. 80( 1H, s), 8. 36( 1H, s)
ESI-I\/S(n1e) 444 MWH] ' 177 Production Exanple 62

Manufacture of 3-phenylmethyl-6-(4H-[1,2,4]ltriazole-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, methanol was evaporated therefrom followed by

neutralizing with a saturated aqueous solution of sodium

- hydrogen carbonate. Extraction with chloroform was conducted

followed by drying 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 agqueous 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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olScry NNS CF~ Mnufacture of

3- (4- net 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-pyridin
e carboxam de Conpound of Production Exanple 62 can
be produced by the sane nethod as Production Exanple
58, by a nethod according thereto, or by a

I A TS S
h | ) : 0 o

oISl STELCHG e bl o 1

vabud., 6B(3HF $3a81i 860 3Whas) car2BédHodi JB8. 8He)L17c8162H, dodumn

=8. 8H
chypmatography, feBhvliracatabe 2H exprs: 8HA): 2. §6( ghve) 680 mg

A 2 B R TR o OO M A atson) oz
3-MBAYGREL WL 8nPbro-2-pyridinecarboxylate methyl ester.

| The chloro compound (300 mg; 1.10 mmol} was dissolved in
15 ml of methanol and 5 ml of 1N sodium hydroxide were added
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—G—chloro-2—pyridinecarboxylic acid.

The above-produced carboxylic acid (285 mg; 1.1 mmol) was
dissolved in 10 ml of chloreform and 109 mg (1.1 mmol) of
Z2-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-1i,2,4-triazole and 171 mg (1.24 mmol) of potassium

carbonate were added thereto followed by stirring at 100°C for
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3- (4- met hoxy- phenyl sul fanyl )-6-(4H[1, 2,

4] tri azol e- 3-yl -

sul fanyl)-N-(pyrimdi ne-4-yl)-2-pyridine carboxam de
Compound of Production Exanple 63 can be produced by
the sanme nethod as Producti on Exanple 58, by a nethod
according thereto, or by a conbination of these and
ordinary nmet hods, with the use of

6- di hIoro 2-pyr.i di ne carboxa
@ FREHTR tw%m%gﬂﬁbﬁ Bpereant oo S0HItion B Carded. DM

(
of SRS s MBS 00 iz ogs oo opete
fod(lbMed by neutrallzn.ng with 1N hydrochloric acid and

d, J=8. 4Hz) , 7. 46( 2H, d, J=8. 8Hz) 8.38( 14 dd_ J=5. 9. 0. 8Hz) ,
exd TACE ingHywdhg ch3OTHEro=5. BEEPraio3wan, dried. ove)y sodium

VB(m_e): 438 179 Production Exa
SUE%aFe éﬂél\?% Lwﬁ&sl?e@%wmﬂm a‘%ﬁst}rdélr%f‘”a%wrlfled by
a %1@.4‘.0@95@9.)%0&{1?3“:?1 fna@élg): ?h%“"—'fn[e:l:g%né‘)ht L gﬁglﬁ*ogoﬁn =
I -sul fanyl) pyri f 6 I'ne car boxam
1:Conpouncteof Prathuet i onlﬁxarrpl thg64 cafy el @r oducsgls py of
the sanme nmethod as Producti on Exanple 58, by a nethod
3-heaspuin§ - (¢Heldt 8, 40ErhozaleoRbivhashdhanyl) h¥séthhdzole-
he use of

2'%?@2 ?éﬁFgg%E%?gﬁF%%Fﬁgl Sr boxam de,

The above-produced ketone compound (70 mg; 0.172 mmol)

~was suspended in 5 ml 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 trifluoroacetic 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;) &: 4.63 (2H, s), 6.99 (1H, d, J=3.6Hz), 7.18-7.29
(5H, m), 7.38 (1H, 4, J¥ 8.4 Hz), 7.41 (1H, 44, J = 3.6 Hz),
7.45 (1H, d, J = 8.4 Hz), 8.33 (lH, s)

ESI-MS (m/e): 395 [M+H]"
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4- et hoxyt hi ophenol, 3-nercapto-1,2,4-triazole and
2-am no- pyridi ne. 1HNMR( CDC13)
5:3.85(3H,s),6.97(2H,d, J=8. 8Hz), 6. 99(1H,d, J=8.8Hz), 7.0
5( 1H,

dd, J=8.5,4.5Hz), 7. 18(I H,d, J=8. 8Hz), 7. 46( 2H, d, J=8. 8Hz) ,
7. 73(

1H, ddd, J=8.5, 8.5, 1. 5Hz), 8. 29(1H, dd, J=4. 5, 1. 5%&) 8.31(1

H.d, J=8. 5Hz) ESI-NB(nie) 437[ M+tH] ' 180
Prﬂ‘%%ﬂ:ét %@Rﬁﬁli%s 00f-0,N /SNNiINNN/ S
Manuf act ure of
3- (4- net hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
| - 0
sl fanyln.- 5;é£1>ycarbonyl-th|azole 2-yl)-2-pyridine
«b@rﬁox= e C¥npotind of Producti on Exanpl e 65 can be
ed by the same nethod as Production Exanpl e 58,
by a nethodjaccording thereto, or by a conbination of
- these and gidi nary nmethods, with the use of
3, 6-di chl d P- pyri di ne car boxam de,
4- et hoxyt'ai ophenol, 3-nercapto-1,2,4-triazole and
2- am no- 5- ef oxycar bonyl -t hi azol e. 1HNVR( CDC13)
5:1.37(3H,tFJ=7.OHz), 3. 86(3H,s),4.34(2H,q, J=7.OH), 6.9

8(2H,
vaflyds88H2) . 7. 00(1H d, J=8. 5Hz) , 7. 20(1H d, J=8. 5Hz) , 7. 46(

Z1T1,05

3-(4-fluoro-phenylmethyl)-6-(4H-[1,2,4]triazole-3-yl-

sulfanyl)-N-~(thiazole-2-yl)-2-pyridine carboxamide

'HNMR(CDC1;)3:4.60(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,

2-aminothiazole and 3-mercapto-1,2,4-triazole.
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J=8.8Hz),8.11(1H,s), 8.36(1H,s) ESI-M(me):515] MtH] '
181 Production Exanple 66 o0 Is~ ,NNS NNN (N N/ S
3 \ N Manufacture of 3-(pyridine-3-yl-sulfanyl)-6-(4H
[1,2,4]triazol e-3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyr
i di ne carboxam de Anisole (0.40 m; 0.390 mmol) and 5
m of trifluoroacetic acid were added to 152 ny
(0.390 nmol) of 6-chloro-3-(4-
haoxy- phenyl met byl sul fanyl ) - N- (t hi azol e- 2-yl ) - 2-pyri
P%ﬁagg%%égr%5?§Wgeegéroduced by the sane nethod as
Production Exanple 1 and the reaction solution was
stirred at 60C for hours and stirred for one night
thereafter aﬁ3roéﬁf§§nperature. The reaction solution

Mas _goncept r at ed acuo to give a 3-thiol
Qkﬁvaa i veyras ah or@nge-colored oi ly substance. To a
NSQJQti _ _n1ﬁ*of t he above- produced 3-thio
derivati 2-propanol were added 62 | (1.10 mmol)

of ethylene |glycol, 141 ng (1.02 mmol) of potassium
car bonat e, mg (0.560 mmol ) of 3-iodopyridine and
pl ) of copper iodide and the reaction
i rsigd at 80C for one night. The
tionwas filtered through Celite and the

reacti on sol
N%égged by chl orof orm and water. The

filtrate was Ppa

Manufacture of

3-(4-dimethylamincethyl-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-amineo-thiazole, 4-dimethylaminoethyl-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:2.39(6H,S),2.68(2H,m),2.84(2H,m),7.00-7.05(2H
,m),7.18(1H,d4,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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D

organi c | ayer 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 ng (yield:
219 of a 6-chloro derivative as a light yellow 182
solid. After 22 ng (0.22 mvol) of
3-mercapto-1,2,4-triazole were added to a solution (1

f, 25 .22 mol) of potassium tert-butoxide
Pé&@%@ﬁﬁﬂﬁ %%%ﬂ@ﬂfb%ﬁhnide, a solution (3 m) of 28 ny
(0.080 mmol ) of the above-produced 6-chloro derivative
in N, N-di net hyl formanm de was dropped thereinto and,
i oS of\t he droppi ng, the reaction
ol ugi on tir @ at 120C for 2 hours. Water was
g:a ed Yo tHe rédhictitn solution followed by extracting
Nmﬁ h chl orgf or The organic |layer was 3 washed with
wat er, ed'Snd concentrated in vacuo. The resulting

chr omat ogr 3 (chloroform: nmethanol = 9:1) to give
12 ng (yi 37% of the title conpound as a |ight
yel | ow sol i &' HNMR( CDC13)
5:6.96(1H,d,J:8.§fh),7.05(1H,d,J=3.6%&),7.22(1H,d,J=8.
8Hz) , N

7.40-7.43(1H, Ml 7.47(1H,d, J=3. 6Hz), 7. 87-7.90(1H, m, 8.3
2(1H, s),8.64%H66(1H ), 8.70-8. 71(1H, M
ESI-M5(m e): 414 MtH]'  Conpounds of Producti on
Exanpl es 67 and 68 were obtained by the sane nethod
as the above Production Exanple 66. Analytical data

Maplafbkedseeconpounds are shown hereunder. 183 of

3-{4-dimethylaminomethyl-phenylsufanyl)}-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-y1)-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-aminc-thiazole, 4-dimethylaminomethyl-thiophenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)8:2.23(6H,s).6.96(1H,d,J=8.8Hz),7.00(1H,d, J=3.6
Hz),7.11(1H,d,J=8.8Hz),7.34(2H,d,J=8.0Hz),7.43(1H,d,J=3.6Hz
),7.46(2H,d4,J=8.0Hz),8.29(1H,s)

ESI-MS(m/e):470[M+H]"
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&

Production Exanple 67 o0 1S~ NIl S NN NN OCH3
Manuf act ure of
3- (6- net hoxy- pyridi ne-3-yl -sul fanyl ) -6-(4H
[1,2,4]triazol e-3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyr
i di ne carboxam de Conpound of Production Exanple 67
can be produced by the sane nethod as Production
Exanpl e 66, by a method according thereto, or by a

Pro?@%%ﬁ%%’ gamp thg%e and ordinary nethods, with the

6- chl or o- 3- (4- net hoxy- phenyl net hyl sul fanyl ) -N-(thi azo

e-2-y |)-2-pyridine, carboxam de,
6- met hoxy- 3- itodop r%ﬁine and
- e 4- zol e. 'HNNR(CDCl 3)
(5:/.00 6%7(1N1d\] =8.7Hz),7.00-7.11(2H m, 7. 26(1
NENd, J
8. 4Hz), 77746(¥H, 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
Producti on ple 68 0 s INII S NNNO_ NN

H,C—©

Manufacture of 3-{4-methoxy-phenylsulfanyl)-6-{4H-[1,2,

4]triazole-3-ylsulfanyl)-N-(thiazole-4-yl)-2-pyridine

carboxamide

Compound of Production Example 75 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,
4-amino-thiazole, 4-methoxy-thiophenol and
3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)8:3.85(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=2.4Hz
}).8.34(1H,s),8.61(1H,d,J=2.4Hz),

ESI-MS(m/e):443[M+H]"
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S [/ | Manufacture of
3-(pyridine-3-yl-sulfanyl)-6-(4H[1, 2,4]triazol e-3-yl -
sul fanyl ) - N- (4- nmet hoxynet hyl -t hi azol e-2-yl ) -2-pyri di ne
car boxam de Conpound of Production Exanple 68 can be
produced by the sanme nethod as Producti on Exanple ,
by a nmethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
3,.6-di.chl or o- N- (4- net hoxy- phenyl net hyl sul fanyl ) - N- (4-m
PﬁﬂﬁﬂﬁFloyngﬁﬁVP;%hﬁézole-2-y|)-2-pyridine car boxani de,
3-iodopyridine and 3-nercapto-1,2,4-triazole which can
be obtained by the sane nethod as Production Exanpl e

N}\N’ )’ ( 1 )’ ( 1 1 )’

,g: 3.§9(3N,\s) 4
<_1EZ,J 8. 8Hz) , H 43( 1H, dd, J=7. 6Hz, 3. 3Hz), 7. 93( 1H, d, J=7.
80%H, s), 8. 71(1H, d, J=4. 8Hz) , 8. 77(1H, s)

ESI-NB(nfe): 58 MtH " 185 Producti on Exanple 69 H3C 0O

S\WNY "\ N SN /\) N- N Ot
CHj
Manufacture of

- 3-(4-dimethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,

4] triazole-3~-ylsulfanyl)-N-(thiazole-2-yl)-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(CDC15)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,d4,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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Manuf act ure of 3-phenyl oxynet hyl - 6- (4- net hyl -
[1,2.4]triazol e-3-yl-sul fanyl)-N(thiazol e-2-yl)-2-pyr
i di ne carboxam de 3-Chl oroperbenzoic acid (6.30 g;
21.0 nmmol) was added to a solution (50 m) of 3.50 g
(14.0 mol ) of 2-cyano-3-tert-
but yl di met hyl si | yl oxynet hyl pyridine in chl oroform
followed by heating to ref lux for one night. A
sat ur at ed_aque olution of sodi um hydrogen
Pr@%Fﬁ&ﬁgPe g&dg to the rection solution followed
by extracting with chloroformand the organic | ayer
was washed with water, a ;gturated aqueous sol ution of
sodi um hydrggen Bnd a saturated aqueous
sal i ne sol utifon d by drying and concentrati ng.
{fy : Ne was purified by a silica ge
&fcd um |[chr raphy (hexane : ethyl acetate = 2:1)
[ yield: 41% of an N-oxide as a white
ion (10 mM) of 1.50 g (5.70 mmol ) of the
L\oxi de substance in phosphorus oxychl ori de
80C for 1 hour. The reaction solution
gd in vacuo, a saturated aqueous
sol ution of godi um hydrogen carbonate was added to
t he residue tpllomed by extracting with chloroform and
the organic Iaﬁht3mas washed with a saturated aqueous
solutioin of sodium hydrogen carbonate and a
Mapufarhozd aqfeous- éékma@hoswkphenmlSﬁﬁaeYldrﬁrbgHaha 2,41

solid. A sol
resul ting

was stirred
was concent

pyameiﬁéecarﬁoiamndeglve 625 ng (yleld 58% of

2-chl oro-5-chl oronet hyl - 6- cyanopyridine as a white
sol i dompound 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.
lHNMR(CDCl3)6:2.90(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,3=8.0Hz),6.97(1H,d,J=8.8Hz),7.17(1
H,d,J=8.8Hz),7.43(2H,4,J=8.0Hz),8.34(1H,s)
ESI-MS(m/e):487[M+H]"
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Phenol (30 ng; 0.32 mmol) and 44 ng (0.32 mmol) of
sodi um hydrogen carbonate were added to a solution (5
m) of 50 mg (0.27 mmol) of
2-chl oro- 5-chl or onet hyl - 6- cyanopyri dine in
acetonitrile followed by stirring at roomtenperature
for 8 hours and 30 mnutes. Water was added to the
reaction solution followed by extracting with ethyl
acetate. The organic | ayer was washed wth a
Prostustdicad Fequedies Fal i ne sol ution, dried and
concentrated in vacuo and the resulting resi due was
purified by a thin-layer columm chronat ography
(hexane . ethyl agetag :1) to give 61 ng (yield:
9396 Fg-c or o 6- %y\~ - 5- phenoxynet hyl pyridine as a

H ptoOL 4-methyl -4H 1,2, 4-tri azol e
X n%?do 80
pot@ mc

I)Hand 52 nmg (0.380 nmol) of

e were added to a solution (5 nl)
of 61 ng (0.249 ) of the resulting
2-chl or o- 6-cyan henoxynet hyl pyridine in
N, N—dlnethylfornan1“2 foll owed by stirring at 100C for
one 9 night s added to the reaction solution

followed by extrjacting with ethyl acetate and the

organi c | ayer waChgshed with water, a saturated

aqueous sol ution of sodi um hydrogen carbonate and a
Magafaciuweé aqueous saline solution. After drying and of

.?9,2?¥]

tr&a&baBOB yzsﬁﬂfahyuq QIYQhéaéolg nyabdz 5%}1a&na
thiotriazole derivative. AIN aqueous solution (0.5

EEEPQ_EE_QEdiun1hydroxide was added to an ethanolic
soluklon q%% of 4'4333}%0 014 mmol) of the
r esuFPPRGURH; ot FreicE yample ?%Iq”"d\/\/@& PEPHEcRd Ry the
sah@ h%&hoﬁx %D fBHEd%ﬁHH Eé@hﬁf&*feaﬁ§ 8”m39£85'8@c@@51ng

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.
'HNMR(CDC1;)8:2.65(3H,s),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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187 a i N aqueous solution of hydrochloric acid to
acidify followed by extracting with ethyl acetate and
the organic |l ayer was washed with a saturated aqueous
saline solution. After drying and concentrating, 3 ny
(0.028 nmol ) of 2-am nothiazole, 4 ng (0.030 mvl ) of
N- hydr oxybenzotri azol e hydrate and 6 ng (0.030 nmmol)
of 1-(3-dinethyl am nopropyl) - 3-ethyl carbodiin de

[ re.successively added to a solution (3
%@%&ﬁe&%ﬂ it i7r§1;g residue in nmethylene chloride
followed by stirring at roomtenperature for one
night. To the reactigon solution was added a saturated
aqueous sol uti '/ggdiun1 hydr ogen car bonate
f L with chloroformand the
Q@r nicTl aygr wdé washed with water, a saturated
ReHMEOUS qglutiéﬁ of sodi um hydrogen carbonate and a
sat ur at ed¥aqué&us saline solution. After drying and
the resulting residue was purified by
a thin-Iayer/éiiLca gel chromat ography (chl oroform:

nmet hanol = to give 2.8 ng (yield: 47% of the

title conpou a white solid. 'HNVR(CDC13)
5:3.79(3H,s), 5. 71(2H,s), 6. 97-7. 02(3H, m), 7. 05(i H, d, J=3.
6Hz), Hs3C~q

7.30(2H,t,J:7.6E£),7.40(1H,d,J:8.4FE),7.54(1H,d,J:3.6H
z),8. 22(1H,d, J=8.4Hz), 8. 50(1H, s)
[=MS(mle): 425 MtH] A conpound of Production Exanpl e
M%%h£5§£ﬂ?%dnnnd by the same nethod as in the above of

3 P(O0HEtHh Oy EXANB ) al ytic data of the
con‘pound are blluv%n?ll ﬁ%{ﬂﬁ}-&%_é1§§§ul€anyl)-5~(4}{_[1,2'4]
tr1azole—3-ylsulfanyl)—N—(thiazole-2~yl)-2-pyridine

carboxamide

Compound of Production Example 79 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~phenylmethylsu1fanyl)—N~(thiazole—2~y
l)-z—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.
lHNMR(CDCl3)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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Production Exanple 70 HyC o S~~/\\\\ N S NN NN St

| ~ Manuf acture of

3- phenyl sul f anyl net hyl - 6- (4-nmethtyl -4H-[1,2,4]triazole
-3-yl -sulfanyl)-N(thiazol e-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 70 can be
produced by the sanme nethod as Production Exanple 69,
by a method according thereto, or by a conbination of

pEBSE: _ﬂﬂg grethods, with the use of
2- cyano- téakﬁbutyldlnethylcyl|onynethylpyr|d|ne
t hi ophenol, 3-nercapto-4-nethyl-4H1,2,4-triazole and

2-ani not hi azol e. ' NVR( CDC13)
6:3.77(3H, s) & 78 2M™.s), 7. 04(1H, d, J=3. 2Hz), 7. 20(1H, d, J

8.4
(?Wg ( rr)NSS(IHdJ32H2)758(IHdJ84H
h;%¢8. l48( H, sS)YHESI - M5( i e) : 441 MtH] 189 Producti on
Exanpl e SNo"s-3\/ I I NN N N Manufacture

of 3-phenyl methyl -6-(4H[1, 2,4]triazol e-3-

O\/\i}]/CHS

CHg

Manufacture of

3—(4~dimethylaminoethyloxy~phenylsulfanyl)-6-(4H-[1,2,4]
triazole-3-ylsulfanyl)-N-([1,2,4]thiadiazole-5-y1)-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 6f 3,6-dichloro-2-pyridinecarboxylic
acid, 5-amino-1,2,4-thiadiazole,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-1,2,4~triazole.
1HNMR(CDCl;,)6:2.42(6H,s),2.84(2H,t,J=5.1Hz),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,d J=8.4Hz),8.35(1H,s)
ESI-MS(m/e):501[M+H]"
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C

yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de
3-benzoyl - 2- pyri di necarboxylic acid (2.0 g; 8.8 mmvl)
was dissolved in 10 mM of nethanol and 10 drops of
concentrated sulfuric acid were dropped thereinto at
roomtenperature followed by heating to ref lux for a
whol e day and night. After cooling, nethanol was
evaporated therefromfoll owed by neutralizing with a
i ed s sol ution of sodium hydrogen
P%ﬁﬁ%%ﬁ%ﬁ%. g%%ﬁﬁbn wi t h chl orof orm was conduct ed
"foll owed by drying over sodium sul fate and
concentrating to give 2.0 g of a crude product of

3- benzoyl - yrigli ngcar boxyl ate nethyl ester. The
Hstes. (2 gllwa issolved in 10 m of chloroform
ang 3. 20.N 1) of nCPBA were added thereto
|l o héﬁting to ref lux for a whole day and

night. Affer &ooling, a saturated aqueous sol ution of
sodi um hydrogen carbonate was added to the reaction
sol ution to#fm al kaline followed by extracting with
chl or of or Dr yik ng over sodi um sul fate and
evapor ati on ™ vacuo were carried out to give a crude
MapuFedtureOf an N-oxide. To this crude product were of
added I0 ni of phosphorus oxychi oride folfowed by
3 -diy; iae-30Flsga fanydir 6 - (4AF{&r 2c4dirhgzoile-Baglsulfa

ny19uiv-qlehaed WL B _g;5aby EEE@%{%&%@‘;' u 'h§|” of
acet &ompoahtiesf dmpidug taver Exanple) SUidaat Beapfbduced by the
evagpr ting ig éacuo, purificaciton was carried out .

Safe JedpefcasgErcdyrtiAn ExpBRELOBPapRY felAyhodcargprding

thér@%b@ﬁﬁ:ﬁyligmeQngEXEnqutHEseQ%F?Bgdiﬁg%ydbﬂﬂgﬁs,with

three steps of the purification)
the use : of

6-chloro-3-(4-methoxy~pheny1methylsufanyl)—N—(thiazole—z—yl
)-2-pyridine carboxamide, 5-jodo-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,d,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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3- benzoyl - 6- chl or o- 2- pyri di necar boxyl ate net hyl ester.
The chloro conmpound (300 ng; 1.10 mmol) was di ssol ved
in 15 mM of nmethanol and 5 m of I N sodi um hydroxi de
were added thereto followed by stirring at room
tenperature for 2 hours. After evaporation of
met hanol therefrom the residue was neutralized with
I N hydrochloric acid and extracted with chloroform
[ sodi um sul fate and evaporated in
P%%%%% g|J§ﬂ§§%%%g (yield: 100% of a crude product
of 3-benzoy| 6-chl or o- 2- pyri di necar boxylic acid. The
above- produced carboxylic acid (285 ng; 1. 1nnDI) was
di ssolved in /%§ chloroformand 109 ng (1.1 mol)

221 ng (1.64 mmol) of
<$+ ydr yBénzotNlaz e hydrate and 229 ng (1.2 mol)
anm nopropyl)- 3-ethyl carbodiin de

at roomtenperature for a whole day and night. After
addition of @i sfilled water thereto, it was extracted
with chlor and dried over sodiumsulfate. The
resi due obta by evaporation of the solvent in
vacuo was purjfied by a colum chromatography. (et hyl
: =1:2) to give 225 ng (yield: 60%
t hroughout the two steps) of 3-benzoyl-6-chloro-N
(thi azol e-2-yl)-2-pyridi ne carboxam de. The
above-oroduced chloro conpound (170 ng, O 495 nnDI)

txs.talzn)tlleng &ﬂ.sh@.&@nfyo_r) NlQih&awabe 2d§r)l )aﬁdp?!rﬂbtine-rhe

reacti on sol ution was cool ed, DVF
carboxamide

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 acid,
2-amino-thiazole, 4-hydroxymethyl-thiophenol and
3-mercapto-1,2,4-triazole.

1HNMR(CDCl3)5:4.86(2H,s),7.01(1H,d,J=9.2HZ),7.07(1H,d,J=3.2

‘Hz),7.28(1H,d,J=9.2Hz),7.41(1H,d,J=7.6Hz),7.52(1H,d,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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was evaporated therefromand distilled water was added
thereto followed by neutralizing with 1IN hydrochloric
acid and extracting with chloroform After it was

dri ed over sodium sulfate and evaporated in vacuo,
the residue was purified by a silica gel colum

chr omat ography (nethanol : chloroform= 1:10) to give
101 ng (yield: 50% of

Rﬁi%ﬁ@@@ -Q; ,4]triazol e-3-yl-sulfanyl)-N-(thia
zol e- %%d%%%ﬁﬂ;fgﬁﬁgne car boxam de. The above- produced

ket one conpound (70 ng; 0.172 nmmol) was suspended in
5 m of nethapol, .7 mg (0.343 nmol) of sodium
{er e @dded thereto foll owed by stirring at
ur 30 mnutes and the sol vent was
efr To the resulting residue were
s 853 mmol) of triethylsilane and 5 ni
orodtetic acid followed by stirring at 60C
After concentrating, it was partitioned
and a saturated aqueous solution of
sodi um hydr|g carbonate and the chloroform | ayer
was dried ovér sodium sul fate. The resi due obtained
after concentration of the solvent was purified by a
thin-layer si |Sa e I'lshrormtography for two tines
(et hanol : chl orm= 1:8 and ethyl acetate :
acetone = 2:1) to give 13.5 ng (yield: 20%9 of the
title conpound. "HNWMR (CDC13) S : 4.63 (2H, s ) , 6.99
(1H, d, J = 3.6 Hz), 7.18-7.29 (5H m, 7.38 (1H, d,
Mapufagtmrgz) 7 41 (1H _dd, J = 3.6 Hz), 7.45 (1H, d, ©of

3-14= (§-thelBhdn -ByPoliHind) sEF1ONE) (ONE D130 e LM 6 10k 1

+2,4]ltriazole-3-ylsulfanyl)-N-(thiazole-2-y1)-2-pyridine

of trifl
for 1 hour.
by chl orof o

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.
1HNMR(CDC13)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;d,J=8.8Hz),7.00(1H,d,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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Production Exanple 72 O S---~\ CYtN( ~I F
Manuf act ure of

3-(4-fluoro-phenyl nethyl)-6-(4H[1,2,4]triazol e-3-yl -
sul fanyl ) -N-(thiazol e-2-yl)-2-pyridine carboxam de

i HNVR(:CDC13) 5: 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 - M5(m e): 413 MtH] ' Counpound of Producti on Exanpl e

7 e ed ,by the sanme nethod as Production
Pﬁéﬁﬁ%ﬁkﬁ%f$£%§ig %éthod according thereto or by a
conbi nation of these and ordinary nethods, with the
use of 3-(4-f|uoronenzoyI)-Z-pyridinecarboxylic aci d,
2-am not hi az@) e §1d3-nercapto-1,2,4-triazole. 193

rodgct i amplle 7 0 S~ NSI~fj HHN NS CH3 NCH 3
it od e 7 j

( VgptTa N .
§$£4-d|net yl ad noet hyl - phenyl sul faiiyl)-6-(4H)-[1,2,4
N] triz e~g yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxam de
=
A
CHg
Manufacture of

3~-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4)triazole-3-

ylsulfanyi)-N-([1,2,4]thiadiazole-5~yl)-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.
1HNMR(CDC13)6:2.65(3H,s),7.01(1H,d,J=8.6Hz),7.26(1H,d,J=8.6
Hz),7.30(1H,d,J=8.0Hz),7.78(1H,dd,J=8.0,2.2Hz),8.35(1H.s).8
.42(1H,s),8.64(1H,d,J=2.2Hz)

ESI-MS(m/e):429[M+H]"
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D

Conpound of Production Exanple 73 can be produced by
the sanme 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-pyridinecarboxylic acid,
2-am no-t hi azol e, 4-di net hyl am noet hyl -t hi ophenol and
3-mercapto-1,2,4-triazol e.

pAdVRGCRCED B A SYBH. 5) , 2. 68(2H, ), 2. 84( 2H, m) , 7. 00- 7.
05( 2H

m,7.18(1H,d, J=8. 7THz), 7. 28( 2H, d, J=8. 4FE),7.41-7.58(3H,
m,8 .32(1H,s) ESI-NB( e): 484[N%Fﬂ 194 Production
Exawple 74 O n NON/ HN N-CH3 | CH3

Manufpgpct use o
HeE Pﬁ.\/,.@%
trigzofe-3-ylsu fanyl ) - N-(t hi azol e-2-yl)-2-pyridi ne
car boxam de d of Production Exanple 74 can be
produced by the danme nethod as Production Exanple 1,
by a nmet hod accos thereto, or by a conbination of

t hese and ordi na pt hods, with the use of

amyno yINphenyIsufanyI) 6-(4H[1, 2, 4]

2-am no-thi azol e, 4-dinetﬁxhaninonethyi-thiophenol and
O\/\N/ 3

|

CHj

Manufacture of

3-(4-dimethylaminoethyloxy—phenylsulfanyl)—6—(5-methyl—4H—[
1,2,4]triazole—3—ylsulfanyl)-N-([1,2,4}thiadiazole—5—yl)»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(CDClg)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,d,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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3-nercapto-1, 2,4-triazole.

"t HNVR( CDC13) 8: 2. 23(6H, s), 6. 96( 1H, d, J=8. 8Hz) , 7. 00( 1H, d
,J=3.6
Hz),7.11(1H,d, J=8.8Hz), 7.34(2H,d, J=3. OHz), 7. 43(1H, d, J=
3.6Hz ),7.46(2H,d, J=8.0Hz), 8. 29(1H, s)
ESI-M5(m e): 470 MtH] ' 195 Producti on Exanple 75
~H, C, O Manuf acture of

p¥sdufbs Ry - sul fanyl)-6-(4H[1, 2,
4 F#fazé?g§§wgpgﬂ¥#%nyl)-N—(thiazole-4-y|)-2-pyridine
car boxam de Conpound of Production Exanple 75 can be

produced by the nmet hod as Production Exanple 1,
by a net hod cgiﬁLng thereto, or by a conbination of
[

Nhes&.a na thods, with the use of

\ 3 -di yri di necar boxylic acid,

N&-Nami n zol'e, 4-net hoxy-thi ophenol and
3-mercapto- 1,22, 4-triazol e.
'HNNR(CDClSl/‘3.85(3H,s),6.96(2H,d,J=8.8Fh),6.98(1H,d,
J=8.8

Hz), 7. 15(1 d,h& 8Hz), 7. 46( 2H, d, J=8. 8Hz) , 7. 90( 1H, d, J=
'), 8. 61(1H, d, J=2. 4Hz) ,

ESI-NB(niej: [ MPFH " 196 Production Exanple 76 O
S'\\ NYS H- SNIlI SOv 'N-CH3
Manufacture of

3-(l-oxy-6-methyl-pyridine-3-yvlsulfanyl)-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-1l-oxy-pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDCl3)6:2.60(3H,s),7.06(1H,d,J=3.2Hz),7.12(1H,d,J=8.4
Hz),7.32(1H,d,J=8.4Hz),7.39-7.39(2H,m) ,7.51(1H,d,J=3.2Hz), 8
.44(1H,s),8.51(1H,brs)

ESI-MS(m/e):446[M+H]
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CH3 Manufacture of

3- (4-di net hyl car banoyl net hyl oxy- phenyl sul f anyl ) - 6- (4H
[1,2, 4]

triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 76 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereto, or by a conbination of

@gﬁgz q$ﬁ -rethods, with the use of
|2ﬂﬁoro %?rldlnecarboxyllc aci d,

2-am no-t hi azol e,

oann t hyl oxy-t hi ophenol and
e r| zol e.
3 ,S),3.09(3H,s),4.73(2H,s), 6. 99(2H

N%Fﬂ' 197 Productlon Exanple 77 OS ™

/ S HO-CH3 0 Mnufacture of

"3- (4- met hoxyp enylsufanyl)-6-(4kb[1,2,4]

triazole-S-yI ul %L‘ 4-hydroxyethy|-thiazo|e-2-y|
a

) - 2- pyridin rbo Lonpound of Production
Exanpl e 77 can be p uced by the sanme nethod as
Producti on Exanple 1, a nmet hod accordi ng

Manufacture ’ of

3—4—diethyldminoethyloxy—phenylsulfanyl)—6—(4H~[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-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.
lHNMR(CDCl3)6:1.14(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,d,J=8.4Hz),7.46(2H,d4,J
=8.8Hz),7.49(1H,d,J=4.0Hz),8.36(1H, s)

ESI-MS(m/e):528[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- hydr oxyet hyl -t hi azol e, 4-net hoxy-thi opheno
and 3-nercapto-1,2,4-triazole.
i HNMR( CDC13) 8: 2. 90( 2H,t, J=4. 8Hz), 3. 83(3H, s), 3. 90(2H, t,
J=4.8

65 ( 168. 93(2H, d, J=3. OHz), 6. 97(1H, d, J=8. 8Hz) , 7

Pf?%’f?“%ﬁ #’%ﬁi‘%ﬂgr@)@ 7.43(2H, d, J=8. OHz) , 8. 34(1H, s)
ESI-M5(m e): 487 MtH] ' 198 Producti on Exanple 78
HO-\N S N H | S’Lf CH3 Manuf act ure of
ri

3- (6-net hyl - ney 3-yl sul fanyl ) -6- (5- hydoxy-4H1[1, 2
N4] S N ==
(tr/azo e- 3- ﬁ%fanyl)-N-(thiazoIe-2-yI)-2-pyridine
NS boxam ound of Production Exanple 78 can be
pr oduced™~by e sane nethod as production Exanple 1,
by a nethod gccording thereto, or by a conbination of
these and g nary nmethods, with the use of

3, 6-di chl orlg pyri di necar boxylic acid,
2-am no-t hi azol e, 4-hydroxy-thi ophenol and
5- hydr oxy- 3- pger c I2,4-triazole.
'HNNR(CDClB)’TZT%g%@ ,s),6.98-7.50(5H, ), 7.82(1H m, 8.
64(1H ,brs), ESI-M(mMe): 444 MtH| "

Manufacture of

3-(4-pyrrolidinoethyloxy-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,
Z-amino-~thiazole, 4-pyrrolidincethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)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,d,J=3.6Hz),7.17(1H,d4,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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199 Production Exanple 79 O\\ NS I HN NNS

H3C, 0 0 Manufacture of

3- (6- met hoxycar bonyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2

, 41

triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 79 can be

produced by the same nethod as Producti on Exanpl e 66,
PRYAFE RN ARAY digng thereto, or by a conbination of

these and ordinary nethods, with the use of

6- chl or o- 3- (4- net hoxy- phenyl net hyl sul fanyl ) -N-(thi azo

e-2-y 1) -2-pyrigdine carboxam de,
5-i odo- 3- net hpxycar bynyl - pi ri di ne JI and
N 4-w£p@zol e which can be obtained by the

Producti on Exanple 1.
%; .01(3H,s),7.03(1H,d, J=7.6Hz), 7. 05( 1H, d,

J=3.6
Hz), 7. 24( 1H, . J=7. 6Hz), 7. 47(1H, d, J=3. 6Hz) , 8. 00(| H, ) , 8
L16(1 H, d,@= ), 8.33(1H s),8.79(1 H m

ESI-NB(nie);ﬁ?I M+H] * 200 Production Exanple 80 0O SN

Manufacture of

3~-(6-dimethylaminoethyloxy-pyridine-3-ylsulfanyl)-6- (4H-

[1,2,4]triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide

Compound of Production Example 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-pyridinecarboxylic acid,
2-amino-thiazole,
3-mercapto-6-dimethylaminoethyloxy-pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:2.41(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,d,J=8.4Hz),7.47(1H,d,J=3.6Hz),7.63(1H,dd, J=
2.4,8.4Hz),7.27(1H,4,J=2.4Hz),8.36(1H,s)
ESI-MS(m/e}:501[M+H]"
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cis SO,'N, CH3 CH3 Manufacture of

3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl)-6-(4H[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 80

can be produced by the sane nethod as Production

Exanple 1, by a nmethod according thereto, or by a
iRl a4 R Qo it met hods and ordinary nethods,

w th the use 3% SE%Fdlchloro-Z-pyrldlnecarboxyllc

acid, 5-amno-1, 2, 4-thiadi azole, 4-

di met hyl am noet hy -t hi ophenol and
3-mercapto- 1,2, 4-9riazol e.
NIHN (2. ,'s),2.84(2H,t,J=5.1Hz), 4. 13(2H, t,

N
d, 8. 4Hz), 7. 00( 1H, d, J=8. 8Hz) , 7. 21( 1H, d, J=

ESI - MS(m e): 501 MtH] © 201 Production Exanple 81 0 S~
N S NN H a Manufacture of

3-(pyrimdi yl sul fanyl)-6-(4H1[1,2,4]triazol e-3-yl
sulfa nyl)-N-(thiazole-2-yl)-2-pyridine carboxam de

Manufacture of

3-(pyrazole-4-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

ylsulfanyl)-N-{(thiazole-2-yl)~2-pyridine carboxamide

Compound of Production 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.
lHNMR(CDC13)6;7.07(1H,d,J=3.6Hz),7.18(1H,d,J=8.4Hz),7.25(1H
.d,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 81 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 o- 3- (4- met hoxy- phenyl met hyl suf anyl ) - N- (t hi azol e
-2-yl -2-pyridine carboxam de, 5-iodo-pyrimdine and
3-mercapto-1,2,4-triazole which can be obtained by the

et Pr.qducti on Exanple 1.
PM@%@%Q 1H, d, J=8. 4Hz) , 7. 03( 1H, d, J=3. 6Hz) , 7.
22( 1H
.d, J=8. 4Hz) , 7. 44(}H, d, J=3. 6Hz) , 8. 33(1H,s) , 8. 82(2H, 5), 9

.20(1 3 H, ESI- e): 415 MrH]' 202 Producti on
S A &N NJ''-N NNSHI HO

\
N3N(6- hydr met hyl - pyri di ne-3-yl sul fanyl)-6-(4H[1,2,4
] triazol e§3-ylsul fanyl)-N-(thiazole-2-yl)-2-pyridine
onpound of Production Exanple 82 can be

pr oduced e sane nethod as Production Exanple 1,
by a net ho cording thereof, or by a conbination of
t hese and oridi nary nethods, wth
O NNy N/CH3
L,
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 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-dimethylaminocethyloxy-thiophenol and
3~mercapto-1,2,4-triazole. |
1HNMR(CDC13)6:2.37(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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the use of 3, 6-dichloro-2-pyridinecarboxylic acid,
2-am no-thi azol e, 4-hydroxynet hyl -t hi ophenol and
3-mercapto-1,2,4-triazol e.

i HNMR( CDC13) 5: 4. 86(2H,s), 7. 01(1H, d, J=9. 2Hz), 7. 07( 1H, d,
J=3.2

Hz), 7.28(1H,d, J=9. 2Hz), 7. 41(1H,d, J=7. 6Hz), 7. 52(1H, d, J=
3.2Hz ,7.90(IH m,8.42(1H,s),8. 74(1H m

Pﬂgadggﬁﬂg%%hﬁﬁﬁbwga]+ 203 Production Exanple 83 0 S~-A
N /S N~ NN NSHGC-CNCH3 Manufacture of

3-[4-(1-nethyl -pyrrolidine-3-yl oxy)-phenyl sul fanyl ] - 6-

(4H 1
, 2, 4] triazol & 3- —gﬁzfanyl)-N-(thiazole-2-y|)-2-pyrid
Bar Yde und of Production Exanple 83 can

Q:bq produced by i¥he "'sane nethod as Production Exanple

NEN by od 'according thereto, or by a conbination
of these¥andSordi nary methods, with the use of
3, 6-di chl or0-l2- pyri di necar boxylic acid,
2-am no-thi e,
4- (1- met hyl rolidine-3-yl)-thiophenol D and
3-mercapto- I3Z, 4 ri azol e.
THNVR( CDC13) & 1. 9D- 1. 98(1H, m), 2. 35(3H, s) , 2. 25- 2. 35(2H,

m, 2. NH
43-2.47(1H, 1), 2. 80- 2. B3(2H, m) , 4. 78- 4. 85( 1H, n) , 6. 85( 2H,
d, J=8
MandEz)c§r5( 1H d, J=8. 8Hz) , 7. 00( 1H, d, J=3. 6Hz) , 7. 12(1H.d, __

J—0. 0

3- ) cdrB8hdyhde dr314kE) pHeAd 3 fadyB) 6612 4B8- PO(1Hs $driazo

le-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide

Compound of Production 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-1,2,4-triazole.
lHNMR(CDC13)5:4.48(21—1,5),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,d4,J=8.8Hz),8.33(1H,s)

ESI-MS(m/e):486 [M+H]"
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ESI-M5(m e): 512 MtH]' 204 Production Exanple 84 0 N

CNYS >N NNSH CH3 Mnufacture of

3- (6-net hyl -pyridine-3-ylsulfanyl)-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 same nethod as Production Exanple 1,
PROERIRIN A ARFRQY @3ng thereto, or by a combination of

these and ordinary nethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyli c aci d,

5-am no-1, 2, 4-t hi j.azol e,
| -pyridi ne and
-txj@zol e.

t
4
%}65( H s),7.01(1H,d, J=8. 6Hz), 7. 26(I1 H, d,

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—l,2,4-triazole.
lHNMR(CDCl;,)6:2.72(3H,S),7.00(1H,d,J=8.4Hz),7.05(1H,d,J=3.6
Hz),7.22-7.24(1H,m),7.48(1H,d4,J=3.6Hz),8.01(1H,d, J=2.0Hz),8
.33(1H,s),8.52(1H,4,J=2.0Hz)

ESI-MS(m/e):505,507[M+H]"
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NNSHNCH | CH3 Mnufacture of

3- (4-di met 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 Conpound of Production
Exanpl e 85 can be produced by the sanme nethod as
Production Exanple 1, by a method according thereof,

PngJBQfg& of these and ordi nary met hods,
thqugh&ﬁf gn% di chl oro- 2- pyrldlnecarboxyllc

aC|d, 5-am no-1, 2, 4-t hi adi azol e,
4-dinethy|aninoethyhoxy t hi ophenol and

3- ner capt o- 5-@ret %rg 4-triazole.
{HN CDq;,1\3)8 2. 40( 6K Y. 62(6H, 5), 2. 81(2H, t, J=5. 5Hz)
(@ N a6

t, =3 | Hz) /8. 96( 2H, d, J=8. 5Hz) , 6. 98( 1H, d, J=8. 5Hz) , 7

.5Hz), 7. 42(2H, d, J=8. 5Hz) , 8. 34( 1H, s)

ESI-NB(nie) 515[N%Fﬂ 206 Producti on Exanple 86 0 S~
"N ~C_ CH3

OH

Manufacture of

3-[4-(2-hydroxyethyl-phenylsulfanyl)]-6-(4H-[1,2,4]

triazole~3-ylsu1fanyl)-N—(3—methyl-[1,2,4]~thiadiazole~5-yl

)-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.
lHNMR(CDC13)6:2.61(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+H]*
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Manuf act ure of

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

triazol e-3-ylsulfanyl)-N-thiazole-2-yl)-2-pyridine

car boxam de Conpound of Production Exanple 86 can be

produced by the sanme nethod as Production Exanple 1,

by a nmethod according thereof , or by a conbination

of these and ordinary nethods, with the use of

I Yi=di ne carboxyllc aci d,

P%%%%ﬁ%ﬁ%%%%%m@}% 53 mer capt o- 6- nethyl-l-oxy-pyridine

and 3-nercapto-1,2,4-triazole.

1HNMR( CDC13) 5: 2. 60(3H s)N7 06(1H, d, J=3. 2Hz), 7. 12( 1H, d,

J=8.4

Hz) | %4.32(dH, dyJ=8 4Hz E_Gﬁceg(zH ,7.51(1H, d, J=3. 2
Hs 44141, 57 8. (1HNbrs) ESI-NB(nie) 446] MtH] 207
Pro cﬁlon mle B7 OS-A NS&N NN NNSH6/ 0

“‘s CH3 Manuf acture of

3 4- dlethylan1noe hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl sul [)-N-(thiazole-2-yl)-2-pyridine
car boxam de

Manufacture of 3-
[4-(2-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-4H-[1,2,41t
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.
lHNMR(CDClg)5:2.59(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,d4,J=8.0Hz),7.49(2H,d,J=8.0Hz)ESI-MS(m/e):486[M+H1"
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Compound of Production Exanple 87 can be produced by
the sanme exanple as Production Exanple 1, by a nethod
according thereof, or by a conbination of these and
ordi nary nethods, with the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

2-am no-thi azol e, 4-diethyl am noet hyl oxy-t hi opohenol
and 3-nercapto-1,2,4-triazole.

{RCER Bk ol 46BH t, J=7. 6Hz) , 2. 73(4H, q, J=7. 6Hz) , 2.

P
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. 4%&) 7. G)(I Ert) 7.18(1H,d,J=8.4Hz), 7. 46(2
,g,d, 8Hz G =4 OHz), 8. 36( 1H, s)
208 Producti on Exanple 88 N S

.H NMhnuf act ure of
I'egg noet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4]
triazol e-3-yljsul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxam d ound of Production Exanple 88 can be
produced b same exanpl e as Production Exanple 1,
by a netho rding 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,
Madudgicharehi azol e, 4-pyrrolidinoet hyl oxy-thi ophenol and g
3-nercapto-1,2,4-triazole.
3-1EMRAEDET 3y §15136any D0 ¢ AH( AH-P170, 2] 8OLdkpLay 3-

ylsug%gnyls-&-%3—methyl—[[1,2,4}~th1ad1azole—5—yl]-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,
S5-amino-3-methyl-1,2,4-thiadiazole, 3-mercapto-pyridine and
3-mercapto-1,2,4-triazole.
lHNMR(CDC13)5:2.61(3H,S),7.00(1H,d,J=8.8HZ),7.29(1H,d,3=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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. 2Hz), 4. 18(2H, t, J=5. 2Hz) , 6. 95( 2H, d, J=8. 8Hz) , 6. 97( 1H, d,

J=8.
),
8

)
4
7.02(1H, d, J=3. 6%&) 7.17(1H,d, J=8. 4Hz), 7. 42(2H, d, J=
Hz ),7.45(1H,d, J=3. 6Hz), 8. 29(1H, s)
VM5(m e): 526] MtH|' 209 Production Exanple 89 On

ClStCN S HCH3 CH3 Manufacture of

3- (6- dinethylaninoethyloxy-pyridine-3-y|su|fany|)-6-(4
prhdduction Example

[1,2,4]triazole- 3- ylsulfanyl) N-(t hiazol e-2-yl)-2-pyri

dlne car boxam de Conpound of Production Exanple 89

can be produced by Nhe same nmethod as Production

Exanple 1, byla ﬁ%thﬁ__@ﬁcording thereof , or by a

Hz
8.
ESI

Nonbsnatmpn 8rdinary nethods, with the
usg  of 63di ¢ oro No. pyri di necar boxylic aC|d

Ng$@n1n Ithlazoﬂé
3-nercap xgli met hyl am noet hyl oxy- pyri di ne and
3-nmercapto-1,]2,4-triazol e.
1" HNWVR( CDC. .2.41(6H,s),2.82(2H,t,J:5.6%&),4.48(2H,t
,J=5.6
Hz), 6. 80(1 ®8. 4Hz), 6. 98( 1H, d, J=8. 4Hz), 7. 03( 1H, d, J=
3. 6Hz

), 7.23(1H, d, &k 4Hz), 7. 47(1H, d, J=3. 6Hz), 7. 63( 1H, dd, J=
2.4,8.4Hz), 7. 27(1H, d, J=2. 4Hz) , 8. 36( 1H, s)
ESI - M3(nT e) : 501[ MrH] '

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-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
lHNMR(CDC13)6:2.62(3H,S),2.64(3H,S),7.02(1H,d,J=8.0HZ),7.25
(1#,d4,J=8.0Hz),7.31(14,d,J=8.0H),7.78(1H4,dd,J=1.6Hz,8.0Hz),
8.35(1H,s),8.60(1H,d4,J=1.6Hz)

ESI-MS(m/e):443[M+H]"
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210 Production Exanple 90 0 S-) N\ S &\-N)'-N NN S H

a Manufacture of

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

yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de

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 conbinati on of these and
pridichaby EERLNRAS, ogi th the use of

6- chl oro- 3- 4 met oxy phenylnethylsulfanyl) N-(thiazo

e-2- yl)-2- pyrldlne car boxam de, 4-i odopyrazol e and

3-mercapto-1,2,4-tri | e which can be obtained by the

same 3 nethod as Pyodugti on Exanple 1.

i HNVR( CDC13) & , d/J=3. 6Hz), 7. 18(1H, d, J=8. 4Hz) , 7.

25(1
gag , Nd, J=3. 6Hz), 7. 70( 2H, s), 8. 35(1H, s)

|-|vs]n1e):4o M+H ' 211 Production Exanple 91 0 N N
\SN-N ~,, G H3 Un3 Manufacture of

|
CHs

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 Production Example 98 can be produced by the
same method as Productlon Example 1, by a method according
thereto, or by a combination of these, with the use of
3,6-dichloro~2-pyridinecarboxylic acid,
2-amino-thiazolo[5,4-blpyridine,
4-dimethylaminoethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:2.43(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(14,m),7.13(1H,d,J=8.8Hz),7.31~-7.
35(1H,m),7.38(2H,d,J=8.8Hz),7.96(1H,d4,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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3- (4-di met hyam noet hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4
] triazole-3-ylsulfanyl)-N(3-nethyl-[1,2,
4]t hi adi azol e-5- yl)-2-pyridi ne carboxam de Conpound
of Production Exanple 91 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

PrardercHiGhl @&gmélgy@bdinecarboxylic aci d,
5-am no- 3-net hyl -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-triazohf. 9
1HNVR( CDC13) 5: 2. 3 (6H&ﬂ;\.QﬁgsH,s),2.80(2Ht,J=5.6kt)
4.1 — 3

Hs(C, ?$3ﬁﬁ§ §>~.o EE%?H?J:8.4FE),7.02(1H,d,J:8.8rt),7

2231 nH d, 0=8.8Hz) M7. 45( 2H, d, J=8. 4Hz) , 8. 34(1H, s)

ESI -M5(m e): [MgH ' 212 Production Exanple 92 N S
N~N'N NN/ H$SE O Ov NH2 Manufacture of

3- (4- car banoyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4]t
riazo |e-3-ylsulfanyl)-N(thiazole-2-yl)-2-pyridine
car boxam de Conp of Production Exanple 92 can be

produced by the ame nmet hod as Production Exanple 1,
by a net hod accor@Hag thereto, or by a conbination of
these and ordi nary nethods, with

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]1tr

iazole~3—ylsulfanyl)-N—(3—methyl-[1,2,4]—thiadiazole-S-yl)~

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, 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-5-methyl-1,2,4-triazole.
lHNMR(CDClg)3:2.60(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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the use of 3,6-dichloro-2-pyridine carboxylic acid,
2-am no-t hi azol e, 4-carbanoyl nmet hyl oxy-t hi ophenol and
3-mercapto-1,2,4-triazol e.
" HNVR( CDC13) 5: 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)
- : © 213 Production Exanple 93 0
PI§§%F¥§§5gﬁkaﬁ%%gwmﬁg Br CH3 Manufacture of
3-(5-brono-6-net hyl - pyridi ne-3-yl sul fanyl )-6-(4H[1, 2,
41 tri
azol e- 3-yl suk¥ anyr N (thi azol e-2-yl)-2-pyridine
igar bgxamyde J(Conp of Production Exanple 93 can be
ﬁ’pr duc t hgy~ saite exanpl e as Production Exanple 1,
by a actbrding thereto, or by a conbination of
t hese a j nary nmethods, with the use of

2-am no-t hi&Zoke, 5-brono-3-nercapto-6-nethyl-pyridine
and 3-merd -1,2,4-triazole.

t i HNVR( CDC. .72(3H,s),7.00(1H,d, J=8.4Hz), 7. 05(1H, d
,J=3.6
Hz).7.22-7. 28tsH, ), 7. 48(1H, d, J=3. 6Hz), 8. 01( 1H, d, J=2. O
Hz),8 .33(1H,s),8.52(1H, d, J=2. 0Hz)

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]ltriazole~-3-

yvisulfanyl)-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.
1HNMR(CDCla)6:2.63(3H,s),6.99(1H,d,J:8.8Hz),7.21(1H,d,J=8.8
Hz)},7.29(1H,d,J=8.1Hz),7.78(1H,dd4,J=8.1,2.2H=z),8.37(1H,s),8
.60(1H,d,J=2.2H=z),9.38(1H,s)

ESI-MS(m/e) : 429 [M+H}*
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ESI - M5(m e) : 505, 507[ M+H] ' 214 Production Exanple 94 0
SNCt >-CH NNSH OH Manufacture of
3-[4-(2- hydroxyet hyl - phenyl sul fanyl)]-6-(4H[1, 2, 4]
triazol e-3-ylsul fanyl)-N(3-nethyl-[1,2,4]-thiadi azol e
-5-yl  -2-pyridi necarboxylic acid Conpound of
Producti on Exanpl e 94 can be produced by the sane
nmet hod as Production Exanple 1, by a method accordi ng
pAdHRIAL™N %%agﬁl@ g@Rbi nation of these and ordinary
nmet hods, wth™ the use of
3, 6- dlchloro 2-pyridi necarboxylic acid,
5- am no- 3- nethyl - , 4-t hi adi azol e,
4- (2- hydr oxy hy@i ophenol and
ijazol e.
%§61( H s),2.91(2H,t, J=6.8Hz), 3. 84(2H, t,

FE),?.O?”Ih,v J=8. 4%&) 7.21(1H,d, J=8.4Hz), 7. 35(2H, d, J=
BO#z ),7. 2H, d, J=8. OHz), 8. 36( 1H, s)

ESI - M5(m e) A[N%Fﬂ' 215 Production Exanple 95 O S/N
-CH3 H3C N H "N\A\ANNI/~ S

Manufacture of

3—(2,3—dihydrobenzofuran—5—ylsulfanyl)~6-(4H—[1,2,4]

triazole-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
1l)-2~-pyridine carboxamide, 5-iodo-2,3-dihydrobenzofuran and
3-mercapto-1,2,4-triazole, which were obtained by the same

method as Production Example 1.
1HNMR(CDC13)5:3.26(2H,t,J=8.8Hz),4.66(2H,t,J=8.8Hz),6.86(1H
.d,J=8.0Hz),7.02(1H,d,3=3.2Hz),7.06(1H,d,J=8.8Hz),7.22(1H,d
,J=8.8Hz),7.31(1H,4,J=8.0Hz),7.35(1H,brs),7.45(1H,d,J=3.2Hz
).8.34(1H, s)

ESI-MS(m/e):455[M+H]"
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OH Manufacture of 3-

[ 4- (2- hydr oxyet hyl - phenyl sul fanyl )] -6-(5-nmethyl-4H[1,

2, 4]t

riazol e-3-ylsulfanyl).-N(3-nmethyl-[1, 2,4]-thiadi azol e

-5-yl) -2-pyridine carboxanm de Conpound of Production

Exanpl e 95 can be produced by the sane exanple as

Production Exanple 1, by a nethod according thereto,
PfHddE%i%nP%EQhBi%igﬁ of these and ordinary nethods,

wth the use o ,%—dichloro-Z-pyridinecarboxylic

acid, b5-am no-3-nethyl-1,2,4-thiadiazol e,

4-(2-hydroxyethy|)-mhiophenol and

3- mer capt o- 5Chet 1T - ,%g%-triazole.

"H 1 ;2. H 2. H 2.94(2H =6. 4Hz
i mg/R(qqgss /@& ’&Hs 59(3H, s), 2. 94(2H, t, J=6

<),\;3./ N
,t,J=6. 4Hz) H7. 03(1H, d, J=8. 8Hz), 7. 21(I H, d, J=8. 8Hz) , 7
Nggg(z 7 S
H, d, J=8. OHz),|7. 49(2H, d, J=8. OHz) ESI - M5( T e) : 486[ Mi+H] *
216 Productg4 Exanple 96 p SN CyxtcH3 / H S
Manuf act ur .-
3-(pyridines sul fanyl)-6-(4H[1, 2,4]triazol e- 3-
yl sul fanyl) - 3-nmethyl-[[1, 2,4]-thi adi azol e-5-yl ] - 2-
pyridi ne car m de Conpound of Production Exanple 96
can be produced by the same nethod as Production
MapufREtEre by a nethod according

of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-

3-

ylsulfanyl)-N-(3-methoxy~[{1,2,4]-thiadiazole-5-yl)-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-dichlorco-2-pyridinecarboxylic acid,

5-amino-3-methoxy-~1,2,4-thiadiazole,

3-mercapto-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.

1HNMR(CDC13)6:2.65(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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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

.47 - 788791(1Hn) 8.41(1H, s), 8. 71-8.
Prg%félé?‘niz‘xéﬂi%gsqy%m ESI - MS( 1 e) : 429] MeH] ' 217
Producti on Exanple 97 0 S] CH3 NS N MN NN/ SH
CH3 Manufacture of

3-(6-met hyl -gyri ddneg3-ylsul fanyl)-6-(4H[1, 2,4]triazo
e-3 —
(@ § “metNhyl -[ 1, 2, 4] -t hi adi azol -5-yl)-2
\p i di fe cdrboxdam de Conpound of Production Exanpl e.97
Ne be d by the sane nmethod as Production

Exanpl e 1, byl a nethod according thereto or by a
conbi natio t hese and ordinary nmethods, with the
use of 3, 6-{di chl oro-2-pyridi necarboxylic acid,

5-am no- 3- -1, 2, 4-thi adi azol e,

3- mer capt o- 6-|jnet hyl - pyri di ne and
3-nercapto-1CH#4-triazole. 9

" HNMR( CDC13) 5: 2. 62(3H, s), 2. 64(3H,s), 7. 02(1 H, d, J=8. OHz)
, 7.25

(1H d, J=8. OHz), 7. 31(1H, d, J=8. OH), 7. 78( 1H, dd, J=1. 6Hz, 8.
OHz), 8.35(1H,s),8.60(1H d, J=1. 6Hz)

Manufacture of

3-{6-methyl-pyridine-3-ylsulfanyl)-6-{4H-[1,2,4]triazole-3-

ylsulfanyl)-N-(3-~cyclopropyl-[1,2,4]thiadiazole-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 wuse 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.
lHNMR(CDCla)5:0.90—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)

"BSI-MS(m/e):469[M+H]"
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ESI - M5(m e) : 443 MtH] © 218 Production Example 98 N S
NSH NN S O"-~" NCH3 CH3 Mnufacture of
3- (4-di net hyl ami noet hyl oxy- phenyl sul anyl )-6-(4H[1, 2,4
1
triazol e-3-ylsulfanyl)-N-(thiazol o[ 5, 4-b] pyridi ne-2-yl
)-2-p yridine carboxam de Conpound of Production
Exanpl e 98 can be produced by the sanme nethod as
Pﬂgd%ggya Rl €9k by a nmethod according thereto,
or by a co Ination of these, with the use of
3, 6-di chl oro- 2- pyri di necar boxyli c aci d,
2-am no-t hi azol o[ 5, 4- b] ridine, 4-
d|nethylanlnoethbexyEYEQQQQﬁqol and

=8. 8Hz), 7. 96( 1H, d, J=8. 4Hz) , 8. 37( 1H

35(1H, M), 7. 38(2
OHz) ESI-MS(nfe): 551 MeH© 219

,S),8 .44(1H, d,
Production Exanp

Manufacture of

3-(4-dimethylaminocethyloxy-phenylsulfanyl)-6-(5-methyl-4H-[

l,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 wuse of 3,6-dichloro-2-pyridine carboxylic acid,
5-amino-3-methyl-1,2,4-thiadiazole,
4-dimethylaminocethyloxy-thiophenol and
3-mercapto-5-methyl-1,2,4-triazole.
1HNMR(CDC13)6:2.41(6H,S),2.58(3H,s),2.59(3H,S),2.83(2H,t,J=
5.5Hz),4.12(2H,t,J=5.5Hz),6.91(2H,d,J=8.8Hz),.6.94(1H,d4, J=8.
6Hz),7.17(1H,d4,J=8.6Hz),7.40(2H,d, J=8.8Hz)
ESI-MS(m/e):529[M+H]"

225



5

0 SI_~N>-CH3 H3Q/Nys | NNNS CH3 Manufacture of
3- (6-net hyl -pyridine-3-ylsul fanyl)-6-(5-nmethyl-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 sanme nethod as
Production Exanple 1, by a nethod according thereto,
Pt frf WRIPAL Qsof these and ordinary nethods,
wth the useo g}é?dichloro-Z-pyridinecarboxylic
acid, b5-am no-3-nethyl-1,2,4-thiadiazol e,

pyridi ne and
| -%,2,4-triazol e.
N R ,s)2.61(3H,s)3.64(3H,s)7.00(1H,d,

220 Producti
Manuf act ur
3- (6- met hyllg pyr
| e-3- ylsul falyl)FN-([1, 2,5]thiadiazol e-3-yl)-2-
pyri di necar boxam de

Manufacture . of

3-(2-fluoro-pyridine-4-ylsulfanyl)-6-(4H-[1,2,4]triazole-3~

ylsulfanyl)-N-(thiazole-2-y1)-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
1)-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;)5:6.95-7.10(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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Compound of Production Exanple 100 can be produced by
the sanme 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-pyridi necar boxylic acid,

3-am no-1, 2, 5-thi adi azol e,

3- mer capt o- 6- et hyl - pyri di ne and

ProdiRaR! Exhmp14 filpisazol e.
1HNVR( CDC13) 57 2. 63( 3H, s), 6. 99( 1H, d, J=8. 8Hz), 7. 21( 1H, d

J=8.8
Hz), 7. 29(1H, d,J=8 ), 7.78(1H, dd, J=8. 1, 2. 2Hz), 8. 37(1H
.s).8 . 60(1Hd, JS;%%-IZ) 1 9. 38(1H, s)
S| - ; bﬂ#%& 221 Production Exanple 101 O
N S A\ St H O  Manufacture of
‘8~m2,3- [ obenzof uran-5-yl sul fanyl )-6-(4H[1, 2, 4]

triazol e-3-ylgul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de npound can be produced by the sane

met hod as PFodugti on Exanpl e 66, by a nethod
accordi ng thperego, or by a conbination of these and
ordi nary nethpds, with the use of

6- chl or o- 3- (44 et hoxy- phenyl met hyl sul fanyl ) - N-(t hi azo
e-2-y :Ungﬁyridine car boxam de,

5-i odo- 2, 3-di hydr obenzof uran and

3-nercapto-1, 2,4-triazole, which were obtained by the

-Maﬁgggctﬂ}enethod as Production Exanple 1. of

3-(2-methoxy-pyrimidine-5-ylsulfanyl)-6-(2H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-yl1)-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-
yl)-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.
lHNMR(CDC13)6:4.10(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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i HNVR( CDC13) 8: 3. 26(2H,t, J=8. 8Hz) , 4. 66(2H, t, J=8. 8Hz) , 6.
86( 1H
,d,J=8. OHz), 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. OHz), 7. 35(1H, brs), 7. 45(1H,d, J=
3.2Hz ), 8.34(1H,s) ESI-MS(m e): 455 MtH]' 222
Production Exanple 102 0 SAN NS & N~-QH 3 NNS
Pﬂdd%% Maﬁ% LAGLUr €09
- -#8 hyl p%rld?ne 3-ylsul fanyl)-6-(4H[1, 2,4]triazo
Ie 3-
yl sul fanyl)-N-( 3- nethox [1, 2,4]-thiadiazol e-5-yl)-2-
pyri di ne car boxani)d nﬁgund of Production Exanple
102 n Q@ prigduc d b sanme nmet hod as Production
et cordlng thereto, or by a
co N t|on of {hesHl and ordi nary nmethods, with the
use of '3, 6- g0- 2- pyri di necar boxyl i ¢ aci d,
5- am no- 3- net hoxy41, 2, 4-t hi adi azol e,
3- ner capt o- 6- ne pyri di ne and
3-mercapto-1, 2, -tr&azole.
1HNMR( CDC13) 6: 2. H,s),4.08(3H,s),6.90-7.05(1H, m, 7.

10-7. g
30(2H ), 7. 70- 7. 86taH, ) , 8. 39(1 H, 5) , 8. 63( 1H, br s)
Maﬁ%a%&%e) 459[ MrH] + 223 of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]

- triazole-3-ylsulfanyl)-N-{([1,2,4]-thiadiazole-5-y1)-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.

1HNMR(CDC13)6:2.62(3H,S),2.64(3H,s),6.99(1H,d,J=8.8Hz),7.20
-7.35(2H,m),?.77(1H,dd,J=2.0,8.0Hz),8.35(1H,S),8.63(1H,brs)

ESI-MS(m/e):443[M+H]*
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Production Exanple 103 OO0~ N CT S H CH3

Manuf act ure of

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

| e- 3-

yl sul fanyl)-N(3-cycl opropyl -[1, 2, 4] t hi adi azol e-5-yl) -

2- pyridine carboxam de Conpound of Production Exanple

103 can be produced by the sane method as Production
Pﬁ@ﬁgggf%nlﬂgaﬁﬁiémmﬂpd according thereto, or by a

conbi nation of these and ordinary nethods, with the

use of 3,6-dichloro-2-pyridine carboxylic acid,

5-anino-3-cyc|opropNI-1,2,4-thiadiazole,

3- ner capt 0- 6 zgigrgﬁgﬁg;ne and

N- megcap
\1 TIN90- M. 20( 4H, M), 2. 20- 2. 35(1H, ),
H
N2AP4(3
99( 1H, d, ), 7.20-7.30(2H, m, 7. 76(1H, dd, J=2. 4, 8. OH

Manufacture of

3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H~[1,2,4]triazole-

3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y1)}-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,
S5~amino~3-methyl-1,2,4-thiadiazole,
4-hydroxyethyloxy-thiophenol and 3-mercapto-1,2,4-triazole.
1HNMR(CDCl3)6:2.63(3H,s),3.99(2H,m),4.13(2H,m),7.00—7.08(3H
.m),7.25(1H,d4,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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3- (4-di met hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl

-4H L

1,2,4]triazole-3-ylsulfanyl)-N(3-nethyl-[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 nethod according

thereto, or by a conbination of these and ordinary
PrEIGSn Wddhpildhg g4se of 3, 6-di chl oro-2-pyridine

carboxylic acrd, 1)

5-am no- 3-nethyl -1, 2, 4-thi adi azol e, 4-

di met hyl am o.‘ hj/ié -t hi ophenol and

3- mer capt o- 5-jfret ‘?§§,2,4-triazole.

NN ‘ : RH s). 2.58(3H,s), 2. 59(3H, s), 2. 83(2H
Zkﬂf,J:S.5%&),6.91(2H,d,J:8.8FE),6.94(1H,d
B 17(1H, d, J=8. 6Hz), 7. 40( 2H, d, J=8. 8Hz)

9[ M+tH] ' 225 Producti on Exanple 105 O
S-~\\ NS N NN/ SHNF Manufacture of
3-(2-fluord idine-4-ylsulfanyl)-6-(4H[1,2,4]triazo
| e-3- ylsul f3 I)OBL(thiazole-2-y|)-2-pyridine

y
car boxam de atgggmn /Oﬁgfroduction Exanpl e 105 can be
produced by thé I'Ilibd as Production Exanpl e 66,

by a nethod accordi ihereto, or by a conbination of
these and ordinary ne s, with the use of

Manufacture of

3-(4-diethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[1,2,4

]triazole-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.
lHNMR(CDClg)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)},8.31(1H, s)

ESI-MS(m/e):542[M+H]"
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6- chl or o- 3- (4- met hoxy- phenyl met hyl sul fanyl ) - N-(t hi azo
e-2-y |)-2-pyridine carboxam de,

2-fl uoro-4-iodo-pyridine and

3-nercapto-1, 2,4-triazole which can be obtained by the
same nethod as Production Exanple 1.

1HNMR( CDC13) 5: 6. 95-7.10(2H, m, 7. 20-7. 26(2H, M, 7.30-7. 4
2(1H,

B S BAIE 226 product | on Examie 106" o

~\\ NI / H NNN H3C~-O Manufacture of

3- (2- net hoxy- yr|n1 |ne 5-yl sul fanyl)-6-(2H[1, 2, 4]

triazole-3-y uI )-N-(thiazol e-2-yl)-2-pyridine

Nar be of Production Exanple 106 can be
ﬁ’pq ducgd b nmet hod as Producti on Exanpl e 66,

rdlng thereto, or by a conbination of
t hese an or& nary nethods, with the use of

6- chl or o- 3- (4- net hoxy- phenylnethylsulfanyl) N-(thiazo
ne car boxam de,

-pyrim di ne and

same nethod las Production Exanple 1.

Manufacture of

3-(6-cyclopropyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]

triazole-3-ylsulfanyl)-N-(thiazole-2-y1)-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-1,2,4-triazole.
'HNMR(CDC13)68:0.70-1.38(4H,m),1.98-2,.18(1H,m),6.96-7.08(2H,
m),7.46(1H,d,J=3.2Hz),7.70(1H,dd,J=2.0,8.4Hz),8.36(1H,s), 8.
56(1H,d,J=2.0Hz)

ESI-MS{m/e):453[M+H]"
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i HNVR( CDC13) 8: 4. 10(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 Hs) ESI-M(nie): 445 MtH + 227 Producti on
Exanple 107 0 SAN H3C<\M /S NNNS CH3
Manuf act ur e of
3- (6-net hyl - pyridi ne-3-yl sul fanyl)-6-(5-nethyl-4H[1, 2
Pﬁﬁﬂ%ﬁﬁaﬂ?:ﬁﬁﬁﬂﬂﬁeféﬁ&l)-N-([1,2,4]-thiadiazo|e-5-y|)-2-
pyri di ne carboxam de Conpound of Production Exanpl e
107 can be produced b e sane nethod as Production
Exanple 1, by a ho Jé%or ding thereto, or by a
g‘sn‘oi at L®n e ordi nary nethods, with the
Hs \of B, 6- i - pyri di necar boxylic acid,
5- arjoR- 1, zol e,
3- nmer capt o- 6-Yret hfl - pyri di ne and
3-nmercapto-5-nethyl -1, 2,4-triazol e.
1HNMR( CDC13) 5: 262(3H, s), 2. 64(3H,s), 6. 99(1H, d, J=8. 8Hz)
, 7. 20
-7.35(2H, M, 7. 77
,brs) ESI-M5(m e
108 ,N N S\

Manufacture of

™dd, J=2. 0, 8. OHz) , 8. 35(1H, s), 8. 63( 1H

'H443[ MrH] ' 228 Production Exanple
3

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]

triazole-3-~ylsulfanyl)-N-(thiazole-2-yl)-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—amino—thiazole, 3-mercapio-6-methyl-pyridine and
3-mercapto-5-methyl-1,2,4-triazole.
lHNMR(CDC13)§:2.57(3H,S),2.64(3H,s),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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\ W\ Il NN NNSH O-,-~0H Manuf acture of
3- (4- hydroxyet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4]tria
zol e-
3-ylsul fanyl)-N-(3-nmethyl-[1, 2,4]-thi adi azol e-5-yl ) - 2-
pyri di ne carboxam de Conpound of Production Exanple
108 can be produced by the sane nethod as Production
Exanple 1, by a method according thereto, or by a
R [ f.th and ordinary nmethods, with the
Eu&%e ggﬁéfggﬁﬁgﬁfbﬁ§§2-pyridinecarboxylic aci d,
5-am no- 3-net hyl -1, 2, 4-t hi adi azol e,
4-hydroxyekpylg -t hi ophenol and
3-nmercapto 1,2\§§;riazole. _
[T 3(3H,s),3.99(2H, M, 4. 13(2H, M, 7. 00- 7.
,m,7.25(18,d, J=8. 4Hz), 7. 49(2H, d, J=8. 7THz) , 8. 36( 1H, s)
ESI - MS(m e}~ 488 MtH]' 229 Producti on Exanple 109 O S~
CTStCW (O IOJLN*CH3 CH3 Manufacture of
3-(4-diet Mar banoyl met hyl oxy- phenyl sul fanyl ) - 6- (4H [
1,2,4
Jtriazol e-3-yl sul fanyl)-N-(thiazol e-2-yl)-2-pyridine
car boxam de

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(pyrazole-4-ylsulfanyl

})-N-(thiazole-2-yl)2-pyridine carboxamide

Compound of P‘roduction 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 ordinary methods with
.the use of 3,6-dichloro-2-~pyridinecarboxylic acid,
'2-amino—thiazole, 3-mercapto-6-methyl-pyridine ~ and
4-mercapto-pyrazole.
1HNMR(CDC13)5:2.62(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,dd,J=1.1,8.9Hz),7.76-7.82(1H
,m),8.60(1H,d4,J=1.1Hz)

ESI-MS(m/e):427[M+H]"
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Compound of Production Exanple 109 can be produced by
the sanme 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-pyridi necar boxylic acid,

2-am no-thi azol e,

4- di et hyl car banoyl net hyl oxy-t hi ophenol and

Prﬁmﬁ%&%ﬁ@%ﬁﬁzii % 02(1H d, J=3. 6Hz), 7. 03(1 H, d,

J=8.0
Hz), 7. 20( 1H, d, J=8. 744(1HdJ 3.6Hz), 7.66(2H,d, J=
8.4Hz ), 7. 7802H & ), 8.31(1H, s)

: 3Pr oducti on Exanple 110 O

ESI-§S( fa ure of

6 cyicl ogr opyHi - pyri di ne- 3-yl sul fanyl )-6-(4H[1, 2, 4]

azol sul fanyl)-N-(thiazole-2-yl)-2-pyridine
carboxanide npound of Production Exanple 110 can be
produced by, sane nethod as Production Exanple 1,
by a nethod accgording thereto, or by a conbination of
these and ordj ry nmet hods, with the use of
3, 6-di chl oro-|2 i necar boxylic acid,

2-am no- thlaibke/ 3cycl opropyl - 3- mer capt o- pyri di ne
jnercapto 1,2, 4- trlazole

( 4H-{1,2,4]triazole-3-~
2. 0,8.4Hz), 8. 36( IH
iazole-5-yl1)-2-

3- 8628th0xy pyrldlne 3 ylsulfanyl) -6
m 7. 46( 1A, d, J=3. 2Hz) . 7. 70( IR, dd;J
Ylsulﬁany é(-NH(é l'lleﬂihlﬂllz\[l 2,4]1-thia

pyridine carboxamide

dia

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.
1HNMR(CDCJ.3)6:1.43(3H,t,J=6.9Hz),2.06(3H,S),4.42(2H,q,J=6.9
Hz),6.85(1H,d4,J=9.0Hz),7.08(1H,d,J=9.0Hz),7.29(1H,d,J=9.0Hz
.),7.69(1H,dd,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 - MS(n e) : 453[ MkH]© 231 Production Exanple 111 0 S\
H3C--NYS H N \\\ NNN1// S CH3 Mnufacture of

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

triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de Conpound of Production Exanple 111 can be
produced by the same nethod as Production Exanple 1,

thereto, or by a conbination of

P 0,

%‘%e@%{%‘l’nlgogx a‘?j“ljét hods, with the use of

3, 6-di chl or o- 2 pyri di necar boxylic acid,

2-am no-thi azol e, 3-nercapt o-6-net hyl - pyridi ne and

3- mer capt o- 5-wet hyl -, 2, 4-tri azol e.
2.5 ,S),2.64(3H,s),6.96(1H, d, J=8. 8Hz)

), B.20(1H, d, J=8. 8Hz) , 7. 25-7. 29( 1H, n) , 7. 46

=

7.6Hz), 8.63(1H, brs) ESI-NMS(n e): 442 MiH ' 232

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,
2-amino-thiazole, 4—dimethylaminosulfonyl~thiophénol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:2.72(6H $),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)

E5I-MS(m/e):520[M+H]"
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Manuf act ure of
3- (6-net hyl - pyridi ne-3-yl sul fanyl)-6-(pyrazol e-4-yl su
fanyl )-N-(thiazole-2-yl)2-pyridine carboxam de
Compound of Production Exanple 112 can be produced by
the sanme nethod as Production Exanple 1, by a nethod
according thereto, or by a conbination of these and
ordi nary nethods with the use of
- i - ri,di necar boxyl i c acid,

P%%rﬁyﬁog-ﬂt %{X%E%I-l%y 1fs]'%mar capt o- 6- net hyl - pyri di ne and
4- mer capt o- pyr azol e.
i HNMR( CDC13) 502 62/(|;’1H, s),6.88(1H m,7.05(1H m, 7. 24( 1H

, d, J= S A

,g. 9% 68( Rr@?!"zz(lH, dd, J=1. 1, 8. 9Hz) , 7. 76- 7.
(, %ﬁi M) 8 6ONH, bbzl.lku) ESI - MS(ml e): 427[ MtH] ' 233
\E_r duct Exarple 113 OS 1 N~-CH3 NS, ' NH NN

S o % Manuf act ure of

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

| e- 3-

yl sul fanyl)[- N- (I3- net hyl -[ 1, 2, 4] -t hi adi azol e-5-yl ) - 2-

pyri di ne m de Conpound of Production Exanple

113 can be produced by the sanme nmethod as Production
MaBs@aRkerd, by a nethod according oF

3-(5-fluoro-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3~

ylsulfanyl)-N-(3-methyl-[1,2,4]1thiadiazole-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.
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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- 3- hydr oxy- 1, 2, 4-t hi adi azol e,

6- et hoxy- 3- mer capt o- pyri di ne and

3-nercapto-1, 2,4-triazol e.

1' HNMR( CDC13) 5: 1. 43(3H,t, J=6.9Hz), 2. 06(3H,s), 4. 42(2H, q

Prg%i&%& FAEP120 %) , 7. 08(1H, d, 3=0. OHz) , 7. 29(1H, d, J=

)'7 69( 1H, dd, J=9. 0, 2. 1Hz) 8.31(1H, d, J=2. 1Hz), 8. 37(1H, s
ESI - M5( 413{ 234 Production Exanple 114 O

[\g,TStg*N = CI—@HSI\/anuf acture of
_gfﬂ 'nosUIfonyI phenyl sul fanyl )-6-(4H[1 2
Na ol e- 3™yF8id anyl ) - N- (t hi azol e-2-yl) - 2-pyri di ne

car boxam de Conpound of Production Exanple 114 can be
sane nethod as Production Exanple 1,

ording thereto, or by a conbination of
these and ordiriary nethods, with the use of

2-an1no-th|aﬂa *; 4-di met hyl am nosul f onyl -t hi opheno
-nercapto-1, 2,4-triazol e.

3-12830dihydrobenzofuran- 5~ylsulfanyl) -6-(4H-[1,2,41)

He) 7 20(TH d, J=8. Ohz) 7. #4( TH d, J=3. 612 T 66( 2H,d,J—
traazple-$-ylsnibpnyl)-N-ffymelhyae ik, 3) 4] hiadiagole: 5-y1)

-2- pyridine carboxamide

Compound of Production Example 116 can be produced by the
same method as Production Example 66, by a methcod 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-y1)-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.
1HNMR(CDC13)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,d,J=8.4Hz),7.06~7.33(3H,m),7
.78(1H,dd,J=2.4,8.5Hz),8.31(1H, s)

ESI-MS{m/e):470[M+H]"
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ESI - M5(m e) : 520[ MtH] 4 235 Producti on Exanple 115 O S/ N
" -CH3 N11 SH NNN/ S F h Manufacture of
3-(5-fluoro-pyridine-3-ylsulfanyl)-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-
pyri di ne carboxam de

" HNMR( CDC13) 5: 2. 59(3H, s), 7. 02( 1H, d, J=8. 8Hz), 7. 30( 1H, d,

=8 4. -7.75(1H m, 8.41(1H,s), 8. 50-8. 65(2H, m
Pré§§9wéfﬁ?§f%ﬁggfwﬁ;?' Conpound of Production Exanple
115 can be produced by the sane nethod as Production

Exanpl e 1, by a od according thereto, or by a
conblnatlon seZ&nd ordi nary nethods, with the

pyri di necar boxylic aC|d
t hi adi azol e,

Iuo oﬁ;;ner pto pyridi ne and
3 nmer ca 'R, 4-triazole. 236 Production Exanple 116

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.
1HNMR(CDC13)5:3.84(3H,S),6.95(2H,d,J=8.8Hz),7.00(1H,d,J=8.8
Hz),7.17(1H.d4,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[M+H]"
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O Manuf act ure of

3-(2, 3-di hydrobenzof uran-5-yl sul fanyl)-6-(4H[1, 2, 4])
triazol e-3-ylsul fanyl)-N (3-nethyl-[1,2,4]thiadi azol e-
5-yl) -2- pyridine carboxani de Conpound of Production
Exanpl e 116 can be produced by the sane nethod as
Producti on Exanple 66, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,

the

t F%%}

Id?o nethoxy phenyl met hyl sul f anyl ) - N- ( 3- net hy
I-1,2 , 4-t hi adi azol e-5-yl)-2-pyridi ne carboxani de,

5-i0do-2, 3-dihydrobenzqfuran and
3-mercapto-1, 2, 4- rlazg mhlch can be obtalned by

e nple 1.
H3§3N@%1

3|5N§ 61(BH, s)N3 25(2Ht J=8. 4Hz) , 4. 65( 2H, t ,
J=8.M—N

S
Hz), 6. 85( 1H, d7J=8S4Hz) , 7. 05( 1H, d, J=8. 4Hz) , 7. 06- 7. 33( 3H
,m, 7 78(1H, dd, J=

.4,8.5Hz),8.31(iH,s)
ESI-M5(m e): 470 " 237 Production Exanple 117 NN
O N~ N - NN H O-CH3 U Manufacture of
3- (4- nmet hoxy- phe

sul fanyl)-6-(4H[1, 2, 4]
triazol e-3-yl suif
anyl )-N-([1, 2, 4%t roggi ne- 3-yl ) - 2- pyri di ne car boxam de

Manufacture of

3-(4-carboxy-phenylsulfanyl)-6-(5-methyl-[1,2,4]triazole-3-

ylsulfanyl)-N-(3-methyl-[1,2,4]thiadiazole-5-yl)-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-dichloro-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
(lH,d,J=8.8HZ),7.52(2H,d,J=7.8Hz),8.01(2H,d,J=8.0HZ)
ESI-MS(m/e):486[M+H]"

239



Compound of Production Exanple 117 can be produced by
the sanme nethod as Production Exanple 1, by a nethod
according thereof, or by a conbination of these and
ordi nary nethods, with the use of

3, 6-di chl oro- 2-pyridi necar boxylic acid,

3-am no-1, 2, 4-triazi ne, 4-nethoxy-thiophenol and
3-mercapto-1,2,4-triazol e.

(GRCERL B3 8443H S) . 6. 95(2H, d, J=8. 8Hz) , 7. 00( 1H, d,

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-NB(nie) 9[ 238 Production Exanple 118 O S-N
N Y SII O OH Manuf acture of
fanyl)-6-(5-nethy|-[1,2,4]triazo

(3-nethy|-[1,2,4]thiadiazole-5-y|)-2-

xam de Conpound of Production Exanple

uced by the sane nethod as Production

nmet hod according thereto, or by a
«Qf Mhese and ordinary nethods, with the

use of 3, 6-dilchl oro-2-pyridi necarboxylic aC|d

5- am no- 3- netthy| ~®H3, 4-t hi adi azol e,
Ma %argox -t hi ophenol and

pyri di ne car
118 can be

of
3- KBNNRhGEﬁlﬁbﬁlalﬂéGabbiﬁuiféﬂﬁiwrS)(ZHO@ilﬂ d]2r8a8bliy-3-
ylsulfanyl) -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, or 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.
“HNMR(CDC1;)8:1.43(3H,t,J=6.9Hz)},4.41(2H,q, J=6.9Hz),6.83(1H
,d,J=8.7Hz),7.06(1H,d,J=8.7Hz),7.27(1H,d,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]1*
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(I'H 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
N S NNN NNSH O _/CH3 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,
riYa BRI ARFY dig thereto, or by a conbination of

these and or nary nmet hods, with the use of

3, 6-di chl oro-2- pyri di ne carboxylic acid,

2- am no- pyradi ne, 6 ethoxy 3- mer capt o- pyrldlne and

3- mer capt o- 1,Q2, 4$“§—{3ﬁ

N HN%R(CI‘PES) 1 3=6.9Hz),4.41(2H,q, J=6.9Hz) , 6
NL_%S8’7HZ 70‘6(1HdJ 8.7Hz), 7.27(1H,d, J=8. THz), 7. 69

(1H m )8 8.35(2H, M, 8.40(1H m, 8. 42(1H, s),
9.75(1H M ES -MS(nife):453[ MtH " 240 Producti on

,N CH3 NSHN NNS

Manufacture i of

3-(imidazo~[1,2-a]-pyridine-6-ylsulfanyl)-6~{4H[1,2,4]1triaz
ole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-yl)-2-p

yridine 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-yl)-2-pyridine carboxamide,
6~iodo-imidazo-[1,2,-al-pyridine and
3-mercapto-1,2,4-triazole which can be obtained by the same
method as Production Example 1.
1HNMR(DMSO—ds)6:3.30(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)

ESI-MS{m/e):468[M+H]"
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N Manuf acture of

3-(imdazo-[1, 2-a] -pyridine-6-ylsul 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 sane nethod as

Production Exanple 66, by a nethod according thereto,
Pfyada&f%dn§g§dy¥§ qnq0f these and ordi nary nethods,

t he use
6- chl or o- 3- (4- net hoxy- phenyl net hyl sul f anyl ) - N- ( 3- net hy
l-1,2 ,4- thladlazoNe 5-yl)-2-pyridi ne carboxam de,

6-i odo-i m dafd- [ Erl Eyrldlne and
N- megcap ~LI P 3whi ch can be obtained by the
t aﬁﬂ robluct i on Exanpl e 1.

DVEQ- de)l$: 3. 30(3H, s), 7. 10- 7. 40( 3H, m), 7. 60- 7. 80(

2H, g H s), 8. 60-8.80(1H n); 8.93(IH, s)
ESI-NB(nie) 468 MtH] ' 241 Production Exanple 121 f O
"N cTsNrtc B8 N Manufacture of

3- (2- net hyl py%qdlne 3-ylsulfanyl)-6-(4H[1,2,4]triazo
| e- 3- F

Maﬂuﬁddﬁmnd) N-(3-nethyl-[1, 2, 4]thiadi azol e-5-yl)-2-pyr of
3~ (2 methyl pyridine-3-ylsulfanyl)-6-{(4H-[1,2,4]1triazole-3-

vlsulfanyl)-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,
S5-~amino-3-methyl-1,2,4-thiadiazole,
3-mercapto-2-methyl-pyridine and 3-mercapto-1,2,4-triazole.
'HNMR(CDC1;)8:2.59(3H,s),2.62(3H,s),6.84(1H,d, J=8.8Hz),7.20
-7.35(2H,m),7.80-7.92(1H,m),8.43(1H,s),8.60-8.68 (1H,m)
ESI-MS(m/e):443[M+H]"
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car boxam de Conmpound of Production Exanple 121 can be
produced by the sane nethod as Production Exanple 1,
by a nethod according thereof, or by a conbination of
these and ordinary nethods, with the use of
3, 6-di chl oro- 2-pyridi necar boxylic acid,
5-am no- 3-net hyl -1, 2, 4-t hi adi azol e,
3- mer capt o- 2- et hyl - pyri di ne and
ProdRIGHR fclmpid- g?gazol e,
1IHNMR( CDC13) 572.5 H, s),2.62(3H,s), 6.84(1H, d, J=8. 8Hz)
, 7. 20
-7.35(2H, m,7.80-7.9 H m,8.43(1H,s), 8. 60-8. 68(1H m
ESI - MS(m e) : 443[ Mt Producti on Exanple 122 O S
Q\N'" ONN®SIs O 1 CH3 Manufacture of

pEFE¥%s flanyl )-6- (441, 2,
N
o[ 4, 5-b] pyri di ne-2-yl)-2-pyridine

npound of Production Exanple 122 can be
produced by tfhe sane nethod as Production Exanple 1,
ording thereof, or by a conbination of

these and g ary methods, with the use of

3, 6-di chl ore pyri di necar boxylic acid,

2-am no-t hi azol o[ 4, 5- b] pyri di ne, 4-net hoxy-t hi ophenol

and 3-nercafto-1,2,4-triazole.

'HNNR(CDC13)5:§3§B(3H,s),7.01(2H,d,J:8.8FE),7.03(1H,d,
Maﬂugagture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole~3-ylsulf

anyl)-N-{(thiazolo[4,5-b]lpyridine-2-vl)-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-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDClg)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,d,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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Hz),7.02-7.26(1H n), 7.50(2H, d, J=8. 8Hz), 8. 23(1H, d, J=8.0

Hz),8 .52(1H,s),8.59(1H,s) ESI-M5(me): 494 MtH] © 243

Production Exanple 123 N NS ONCH3I N NNH S HOC

~ Manufacture of U

3-(5-nmethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo

| e- 3-

yl sul fanyl)-N(3-nethyl-[1, 2,4]thi adi azol e-5-yl) - 2-
PR Edaheamidgg Conpound of Production Exanpl e

123 can be produced by the sanme nethod as Production

Exanple 1, by a nethod according thereto, or by a

conbi nation of thesg and ordinary nethods, with the

use of 3, 6-dithl o:g;p¢ﬁidinecarboxylic aci d,

- 4-TnhPadi azol e,

" HNIVR( 2.40(3H,s),2.60(3H,s),6.99(1H,d, J=8. 4Hz)
,7.22 -7.30(J1H, mM,7.71(1H,s),8.40(IH,s),8.55(2H m
ESI - M5( [ MtH ' 244 Production Exanple 124 N
N
HsC
Manufacture

3-(5-methyl-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 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.
lHNMR(CDCl3)6:2.40(31{,3),2.60(3}!,5),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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NSNN XH O0- "FF Manufacture of
3-(4, 4-di fl uor onet hyl oxy- phenyl sul fanyl )-6-(4H[1, 2, 4]
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
Pfgd&dyfgy Q&gﬂ%ﬂ@yQQQ|necarboxyllc aci d,

2-am no- pyradi ne, 4,4- dlfluoronethyloxy t hi ophenol and
3-nercapto-1, 2, 4- trlazole

" HNIVR( CDC13) 5: 6. GZ(QH t,J=73Hz),7.05(1Hd, J=9. OHz), 7.2
0-7.3

,Q(sH

el

3-(6-nmethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2,4]triazo
| e- 3-
yl sul f anyl )1- net hyl -1 H-[ 1, 2] - pyrazol e- 3-yl ) - 2- pyri

di ne
0O F
T

60(jRH, d| J= 8[7%&) 8. 30- 8. 43(2H m,8.41(1H, brs
r “VS(ni e): 474 MtH] ' 245 Pr oducti on
OMN~ -ITSHNNCH3 NNI / S CH3

Manufacture of

3-{4,4-difluoromethyloxy-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-dichlioro-2-pyridinecarboxylic acid,
2-amino-pyradine, 4,4-difluoromethyloxy-thiophenol and
3-mercapto-1,2,4-triazole.

lHNMR(CDC13)6:6.62(1H,t,J=73Hz),7.05(1H,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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car boxam de Conmpound of Production Exanple 125 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 ne carboxylic acid,

3-am no-|-nethyl-1H[1, 2] pyrazol e,

3- mer capt o- 6- et hyl - pyri di ne and

PrdRIC X%M%,@ tihisazol e. 3
1HN|\/R(CDClS) 64(3H s)3.89(3H,s),6.91(1H m, 6. 97( 1H,

d, J=8
4Hz), 7. 17-7..36(3 7.79(1H, m, 8.31(1H,s), 8.63(1 H, m
ESI - V5(m e) EEE?%“246 Production Exanple 126 O
S CAHvBanuf act ure of
\ 3-/ 6- | - pyridine-3-ylsul fanyl)-6-(4H 1, 2, 4]

Egulfanyl)-N—(S-nethyl-[1,2,4]thiadiazole-
i ne carboxam de Conpound of Production
n be produced by the sanme nethod as

le 1, by a nethod according thereto,
ion of these and ordi nary nethods,
with the usg of 3,6-dichloro-2-pyridinecarboxylic
acid, 5-am gy 3-nethyl-1,2,4-thiadiazole,

6- hydroxyethyl:% nmer capt o- pyri di ne and
3-mercapto-1,2,4-triazol e.

5- yl)-2-pyri
Exanpl e 126
Product i on [Exa
or by a co

Manufacture of

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

ylsulfanyl)-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 use 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.
1HNMR(CD013)6:2.64(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]"

246



(ihde

' HNVR( 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.CPE),8.32(1H,s),8.57(1H,d,J=2.4Fh
) ESI-MS5(nfe):473[ MtH]' 247 Production Exanple 127 O
N SH NNOH3 NNSIT \ F Mnufacture of

Pf%dﬁ%gyo%p@gkﬁﬂﬁgyhé%lfanyl)-6-(4FL[1,2,4]triazole-3-yl
sulfa

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

car boxam de npound,,of Producti on Exanple 127 can be

produced by tjhe a nmet hod as Production Exanple 1,
£N Chereto, or by a conbination of

ry Nethods, wth the use of

N3:N6- di chl - 2-pyridi necar boxylic acid,
3-nercapto- | Snethyl -1 H[ 1, 2] pyrazol e,

4-fl uoro-thi gphenol and 3-nercapto-1,2,4-triazole.
1HNMVR( CDC1 .85(3H,s),6.89(1H, brs),6.97(1H,d, J=8. 7H
z), 7.

N
77, 30( 1H, d, J=8. 7THz) , 7. 57(2H, M), 8. 35( 1H, s)

11-7. 21(3H,
28[ MtH) ' 248 Producti on Exanple 128

ESI - MS(nf €) :

OH

Manufacture of

3-({6~hydroxyethyl-pyridine-3-ylsulfanyl)-6-(4H[1,2,4]

triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]1thiadiazole-5-

yl)-2-pyridine carboxamide

Compound of Production 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)6:2.57(3H,S),3.04(2H,t,J=6.0HZ),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=8.0Hz
),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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OS NI CYST) S'"~-N | 1 NCH3 J Manufacture of
3-(2-nethyl -i mdazo-[1, 2-a] -pyridi ne-6-yl sul fanyl)-6-(
4H[ 1
,2,4]triazol e-3-ylsulfanyl)-N(3-nethyl-[1,2,4]-thiad
azole -5-yl)-2-pyridine carboxam de Conpound of
Producti on Exanple 128 can be produced by the sane
nmet hod as Production Exanple 1, by a method accordi ng

. i nati on of these and ordinary

PrdlflEidn Tnfibrd U001
3, 6-di chl oro- 2- pyri di necar boxyli c aci d,
5-am no- 3-nethyl -1, 2. 4-t hi adi azol e,
6- ner capt o- 2- tﬁii?ﬁnidao-[l,z,-a]pyridine and
|

N-neBeapih 1,2, 4-bx i docer,
§ 1HRVR( IVBOTd6) N2 P(3H’s), 2. 50(3H,s), 7.10-7. 20( 2H, ) ,
NFN28(

&
1H, d, J=874Hz)3 7. 49( 1H, d, J=9. 2Hz) , 7. 70( 1H, s) , 8. 70( 1H, br
s),8. 83(1H ESI - M5(m e): 482 MtH] ' 249 Producti on
Exanpl e 12~S\-N NSN NOH N'NSH,N

F

Manufacture of

3-(4-fluoro-phenylsulfanyl)-6-{(4H-[1,2,4]ltriazole-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-dichlorc-2-pyridinecarboxylic acid,
3-mercapto~l-methyl-1H-[1,2]pyrazole, 4-fluoro-thiophenol
and 3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:3.85(3H,S),6.89(1H,brs),6.97(1H,d,J=8.7Hz),7.
11-7.21(3H,m),7.30(1H,d4,J=8.7Hz),7.57(2H,m),8.35(1H,s)
ESI-MS{(m/e):428[M+H]"

248



CH3 Manufacture 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,
Pﬁyadatf%npgggﬁﬁgyg gngof these and ordinary mnethods,
the use of 3, 6-dichloro-2- pyrldlnecarboxyllc
acid, 5-amno-3-nethyl -1, 2, 4-thi adi azol e,
3-nercapto-6] pt -\pYr i di ne and
3- mer capt o- 1, éii zol e.
DL : CH4. 65(2H,s), 6. 97(1H, d, J=8. 4Hz)

f?.26(1H,d,J:7.6%&),7.74(1H,dd,J:2.o

7. 6%&) 8.34 ,s), 8. 54(1H,d,J=2.0FE)
ESI - MS(m e): 499 MtH]' 250 Producti on Exanple 130 CH3
O NS- NN N NN-CH3 N-N S HOH Mnufacture of

3-[4-(2-hy t hyl ) - phenyl sul fanyl ] - 6- (4- et hyl - 4H |
1,2,4

Jtriazol e- 3- fanyl)-N(3-nethyl-[1, 2, 4] -thiadi azo
e-5-y |)-2-pyridjne carboxam de Conpound of
Production Exanpl*'d30 can be produced by the

- Manufacture of

3-(2-methyl-imidazo-[1,2-a]-pyridine-6-ylsulfanyl)-6-(4H-[1

(2,4ltriazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]~-thiadiazole

-5-yl}-2-pyridine carboxamide

Compound of Production Example 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-1,2,4-thiadiazole,

6-mercapto-2-methyl-imidao-[1,2,-a]pyridine and

.3~mercapto—l,2,4~triazole.

' HNMR (DMSO-ds )8:2.34(3H,s),2.50(3H,s),7.10-7.20(2H,m), 7.28(
1H,d,J=8.4Hz),7.49(1H,d,J=9.2Hz),7.70(1H,s),8.70(1H,brs),8.
83(1H,s)

ESI-MS(m/e):482[M+H]"

249



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,

5-am no- 3-net hyl -1, 2, 4-t hi adi azol e,

4- hydr oxyet hyl -t hi opheri ol and
3-nercapto-4-nmethyl-1,2,4-triazole.

PI% Pg;_%EC%Ba%b%é6%g%H,s),2.93(2H,t,J 6. 4Hz) , 3. 72( 3H, s)
(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=8.0Hz),7.47(2H,d, J=8. 0Hz), 8. 38(1H, s)

ESI - MS(m e) : 6[N§HP{ 251 _Production Exanple 131 0
N

HOv M S AN DreoePB \N-N'S~ 1\ N CH3

ure” of N N

ul fanyl)-N(3-nethyl-[1, 2, 4] -t hi adi azol e-
ne carboxam de Conpound of Production
be produced by the sane nethod as

Pr oduct i on le 1, by a nethod according thereto,
or by a conbilpation of these and ordi nary nethods,
with the us&hbf 3, 6-di chl oro- 2- pyri di necar boxylic
acid, 5-am no-3-nethyl-thiadiazol e,

3- mer capt o- 6- et hyl - pyri di ne

Manufacture of

- 3-{6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yisulfanyl)-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 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-6-methyl-pyridine and 3-mercapto-1,2,4-triazole.
lI-INMR(CDClg)5:2.59(3H,S),4.65(2H,s),6.97(1H,d,J=8.4Hz),7.23
(1H,d,J=8.4Hz),7.26(1H,d,J=7.6Hz),7.74(1H,dd,J=2.0 N
7.6Hz),8.34(1H,s),8.54(1H,4,J=2,0Hz)

ESI-MS(m/e):459[M+H]"

250



and 5-hydroxy-3-nercapto-1,2,4-triazole.

1HNMR( DVSO- d6) 5: 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-M(me): 459 M+H| "
252 Production Exanmple 132 N9 NN~-CH3 NN (In Hf C~
, N°N H3C Manuf acture of

3-(1-nethyl -1H i ndazol e-5-yl sul fanyl )-6-(4H[1, 2,4]tri
azol e

-3-yl.sul fanyl )-N (3-nethyl-[1, 2, 4] -thiadi azol e-5-yl)-2
Prodiqtion ﬁ:égégéllﬁo&g& de Conpound of Production Exanpl e
132 can be produced by the sane nethod as Production

Exanple 1, by a nmethod according thereto, or by a
Babi nati on theseyand ordi nary nmethods, with the
ichl

Nse gf 3 Q- 2= §|‘_|i di necar boxylic acid,

(5-/ m ng- 3-¥rer capt o-N, 2, 4- £hi adi azol e, D
Serc - hyl - 1H i ndazol e and
3-nercapto- 1,22, 4-tri azol e.

1HNMVR( CDC13) 5: 2. 53(3H, s), 4. 03(3H, s), 6. 87(1 H, d, J=8. 8Hz)
,7.06

. (I'H, d, J=8. 8§ 7.39-7.45(2H,m,7.94(2H, m, 8. 27(1H, s)
ESI - MS5(m e) 7482 MtH]' 253 Producti on Exanpl e 133
OH
Manufacture of

3-[4-(2-hydroxyethyl)-phenylsulfanyl]-6-(4-methyl-4H-[1,2,4

ltriazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y

1l)-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 crdinary 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.
'HNMR(CDC15)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,d4,J=8.0Hz),8.38(1H,s)
ESI-MS(m/e):486[M+H]"

251



SN &CcH3 NS CNN N H3 Mnufacture of

3-(3-nethyl-[1,2,4]-triazol eo-[4, 3-a] -pyridine-7-ylsu

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 nethod as Production Exanple 1, by a method
C in thereta, .or by a conbination of these and

P%‘%?cﬁltgiroyrgrr%f%m&dls? q\/a]t h the use of -

3, 6-di chl oro- 2- pyri di necar boxyl i c aci d,

5-am no- 3-nercapto-1, 2, 4-t hi adi azole, 9

7- megcapt o- 3- met Myl - [ ,’2'}{4] -triazol eo-[ 4, 3-a] - pyri di ne

nd S 12, 48 ri .
Hﬁng( 2. 4{3( 3HNs) 9"%7( 3H,s), 6.82-6.87(1H, M,
7. 1R(N
1H, d, J=8. 8Hz2)* 7. 5¥( 1H, d, J=8. 8Hz), 7. 86( 1H, s), 8. 35( 1H, d,
J=7.2 Hz),8.70-8, 90(1H, brs) ESI-MS(ne):483[ MtH' 254
Production Exanplexl34 HOS N NSM HNCH3 N S +
2N

=
o
S
?

CH;

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-

vl)-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-mercapto-1,2,4-triazole.
1HNMR(DMSO—d5)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]"

252



~O  CH3 1 Manufacture of
3- (I -oxy-6-nethyl -pyridine-3-ylsul fanyl)-6-(4H[1, 2, 4]
triaz
ol e-3-yl sul fanyl)-N(3-nethyl-[1, 2, 4] t hi adi azol e-5-yl)
-2-py ridine carboxam de Conpound of Production
Exanpl e 134 can be produced by the sane nethod as
Production Exanple 1, by a nethod according thereto,
Produbyiancgmaimpaki ep20f these and ordi nary mnet hods,
with the use of 3,6-dichloro-2-pyridinecarboxylic
acid,. 5-am no-3-nethyl-thiadiazole,
3- mer capt 0- 63 -th.LN - oxy-pyridi ne and
.-ne capt.o- 1,2, 4- zol e.
B '%l , H2. 61(3H,s), 7. 16(1H, d, J=8. 4Hz)

AR 7 40-7.45(2H,m, 8. 38(1H, s), 8. 43(1H, brs)
ESI-NB(nie) A#59[ MrH] © 255 Production Exanple 135 H O

SN CXstC* HO Manuf act ure of
3-(6-hydro hyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2,4
Jtria

zol e-3-yl sul ffany} ) - N- (3-net hyl -[ 1, 2, 4] -t hi adi azol e-5-y
l)-2- pyrldlmgy‘arboxan1de Conpound of Production
Exanpl e ﬂsggcan be produced by the

Manufacture of

3-(1l-methyl-1H-indazole-5-ylsulfanyl)-6-(4H-[1,2,4]triazole

—3—ylsulfanyl)—N—(3-methyl—[1,2,4}—thiadiazole-S-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,
S5-mercapto-1-methyl-1H-indazole and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)5:2.53(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]"

253




o

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,
5- am no- 3- net hyl -t hi adi azol e,
6- hydr oxynet hyl - 3- mer capt o- pyri di ne and
3-mercapto-1,2,4-triazol e.

Prdd\iVR(GEDCERdmMple6 A(33H, 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
.2Hz) ,8.36(FH, sg-aN65(1H, d; J=1. 2Hz)

) :

Sl - H ¥256 . Production Exanple 136 H O

3 Manuf acture of
\ 3-Il 4- mdt ho y- phienyl'sul fanyl )-6-(4H[1, 2,4]tri azol e- 3-
NyhSul f a (1-nmethyl -1H[1, 2] - pyrazol e- 3-yi ) - 2- pyri

di ne carbox de Conpound of Production Exanple 136
can be prod by the sanme nethod as Production
Exanple 1, Py nmet hod according thereto, or by a
conmbi natio hese and ordinary nethods, with the
use of 3, 6-di hlﬁto-z-pyridinecarboxylic aci d,

3-am no-| -methydy | H[ 1, 2] pyrazol e,

4- met hoxyHsl8i ophenol and 3-nercapto-1,2,4-triazole.
" HNMR( CDC13) 5: 3. 82(3H, s), 3. 83(3H,s), 6. 80(1H, d, J=2. 4Hz)
,6.93

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-y1)-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,

5-amino—3~mercapto—l,2,4—thiadiaéole,
7-mercapto-3-methyl-[1,2,4]-triazoleo-[4,3~al-pyridine and
3-mercapto-1,2,4-triazole.
lHNMR(DMSO—-dG)5:2.49(3H,s),2.67(3H,S),6.82-6.87(1H,m),7.19(
1H;d4,J=8.8Hz),7.57(1H,d,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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E

(I H,d,J=8.4Hz), 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, s)

ESI - MS(m e): 440 MtH] ' 257 Production Exanple 137 H O

NSN NNH NNSF Mnufacture 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-pyridine

car boxam de Conpound of Production Exanple 137 can be
Praodvifded Bxarmpde d3#e net hod as Production Exanple 1,

by a nethod according thereto, or by a conbination of

these and ordinary nethods, with the use of

6- di chl or o(2- py g€l necar boxyl ic acid,
é- ankno- . 2] pyra 4-f | uorot hi ophenol and
(3 ML Nazo Cbis
\ 1 IVR( 8: 6H87(1H, bs), 6.94(1H,d, J=8. 4Hz), 7. 12-7. 18
NT3H, m 7.53(3H,m, 8. 30( 1H, s)

ESI - MS5( m ej: 14 M+H]* 258 Production Exanple 138 H O
CH3 :

Manufacture 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-yl)-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-1-oxy-pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:2.58(3H,s),2.61(3H,S),7.16(1H,d,J=8.4Hz),7.32

- (1H,d4,J=8.4Hz),7.40-7.45(2H,m) ,8.38(1H,s),8.43(1H,brs)

ESI-MS(m/e):459[M+H]"

255




Manuf act ure of

3-(6-net hoxy-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-

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
Prasisitiiatri dixanfpitehds3® and ordi nary nethods, with the

use of 3, 6-dichloro-2-pyridinecarboxylic acid,

5-am no- 3- net hyl -t hi adi azol e,

é-nercapto-G{Dethquwpyridine and

46%%iéﬁglih

: Q. s¥Hs. 00(3H, s), 6. 88( 1H, d, J=8. 7Hz)
H

NCIH, d, I8 ,7.29(1H, d, J=8. 7Hz), 7. 70( 1H, dd, J=8. 7, 2. 1
Hz),8 .31-8.10(2H,m ESI-MS(m e): 459 MeH' 259

le 139 O/S-N /NS NN "CH3 NN S

J N Manuf gct urle of

i di ne carboxam de Conpound of Production
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,
Mamufhcture ' of

3~(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]1tria

zole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y1)-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-thiladiazole,
6-hydroxymethyl-3-mercapto-pyridine and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:2.62(3H,S),4.80(2H,s),7.01(1H,d,J=8.8Hz),7.26
(1H,d4,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]

256



the use of 3, 6-dichloro-2-pyridinecarboxylic acid,
5-am no-3-net hyl -1, 2, 4-t hi adi azole, 9
4- (1H i m dazol e- 1-yl ) t hi ophenol and
3-nercapto-1, 2,4-triazole.
"' HNMR(CDC13) 8: 2. 57(3H,s), 7. 03(1H, d, J=8. 8Hz) , 7. 16(2H, b
rs), 7.
31(1H,brs), 7.48(1H,d, J=8. 4Hz), 7. 65(2H, d, J=8. 4Hz) , 7. 92(
Produgtion E3amH,es)L3ES| - M5(nT e) : 494 MkH] 4 260
Production Exanple 140 NS N .N HNNS OCH3
Manuf act ure of
ﬁ (4- met hoxy-(phen Ifanyl) 6-(4H[1,2,4]triazole-3-y
hbglrazole 3-yl)-2-pyridine
oducti on Exanpl e 140 can be
\QI duced by thed sane nethod as Production Exanple 1,
cording thereto, or by a conbination of
these and ordj nary nethods, with the use of
>~ pyri di necar boxylic acid,
- pyrazol e, 4-nethoxy-thi ophenol and
3- mer capt o- 1 4-triazol e.
1HNMR( CDC13) 5: 6. 86(1H d, J=2. 6Hz), 6. 98(2H, d, J=8. 8Hz) , 6.
99(1H O-c
d, J=8. SFE) 7. 17(1% d, J=8.8Hz),7.47(2H, d, J=8. SFE) 7. 50(
1H d ,J=2.6Hz), 8. 34(1H s) ESI-M5(me): 426[N%Fﬂ

Manufacture of

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

ylsulfanyl)-N-(l—methyl-lH—[1,2]«pyrazoleu3—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)6:3.82(3H,s),3.83(3H,s),6.80(1H,d,J=2.4Hz),6.93
(1H,d,J=8.4Hz),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, s}
ESI-MS(m/e):440[M+H]"

257



261 Production Exanple 141 H O N NCH3 &N \\ // N
NNH S %CH3 Manufacture of
3- (6- net hoxy- pyridine-3-ylsulfanyl)-6-(4H[1,2,4]triaz
ol e-3
yl sul fanyl)-N(1-nethyl-| H pyrazol e-3-yl)-2-pyridine
carboxam de Conpound of Production Exanple 141 can be
produced by the same nethod as Production Exanple 1,
Prpdue tiwirh dkaspder diddg 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, }
anino I-ne yl - yrazole

65( 1H, dd, J=8. 4Hz, 2. OHz) , 8. 28( 1H, d, J=2. O
), 10. 11(1H,s) ESI - MS(m e): 441] M+H] 262

Manufacture of

3-{4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yisulfanyl)-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-amino-1H-[1, 2]pyrazole, 4-fluorcthiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDCl3)6:6.87(1H,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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NrNCH3 HC/ &N NNNNH S N\CH5 Mnufacture

of

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

| e- 3-

yl sul fanyl)-N(1-nethyl - 1H pyrazol e-3-yl)-2-pyridi ne

car boxam de Conpound of Production Exanple 142 can be

produced by the same nmethod as Production Exanple 1,
Prpglug themh d¢kampder did8g 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,

é-an1no | - metChyl - $HNyrazol e,

- megcap etho i ne and

Jmscaie cRiiof bugg

\  UINIVR( ) 5: 1—143(3Ht J=6.9Hz), 3. 87(3H,s), 4. 42( 2H, q,

Hz), 6. 83(1H, d, J=8. 7Hz) , 6. 93( 1H, d, J=2. 1Hz), 7. 02( 1H, d, J=
8. THz

), 7. 22( 1H, . 7THz), 7.32(1H,d, J=2. 1Hz), 7. 69( 1H, dd, J=8
7,2, 4Hz) -8.39(2H,n) ESI-MS(nie): 455 MtH]' 263
Pr oducti on ample 143 HO NSN, ,z~ H~NNCH3 NN
/S OH‘CHS

Manufacture of

3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3
~ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadiazole-5-y1)-2-

pyridine carboxamide

Compound of Production Example 138 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,G-dichloro—2~pyridinecarboxylic acid,
S5-amino-3-methyl-thiadiazole, 3-mercapto-6-methoxy-pyridine
and 3-mercapto-1,2,4-triazole. |
lHNMR(CDCl_o,)6:2.63(3H,s),4.00(3H,s),6.88(1H,d,J=8.7Hz),7.07
(1H,d,J=8.7Hz),7.29(1H,d,J=8,7Hz),7.70(1H,dd,J=8.7,2.le),8
.31-8.40(2H,m) ' |
ESI-MS(m/e):459[M+H]"
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0~CH3 Manuf acture of

3- (4- net hoxynet hyl - phenyl sul fanyl )-6-(4H[1, 2,4]triazo

| e- 3-

yl sul fanyl)-N(1-nethyl -1 H pyrazol e-3-yl)-2-pyridi 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
Prdyexd: ismd Eorashipdar W 3%et hods, with the use of

3, 6-di chl oro- 2-pyridi necarboxylic acid, 3-amno

-l - et hyl - 1H pyrazol e, 4-net hoxynet hyl -t hi ophenol and

3- mer capt o- 1,(2, 4- ig-+Mzol e.

HNVR( 3) 5} 3. 45(3N.s) . 3. 82(3H, s), 4. 49(2H, s) , 6. 83( 1H
T :
2 loHz) |6.i(1H,|-qi,J— . 8Hz), 7. 09( 2H, d, J=8. 8Hz) , 7. 25( 1H, d

N—hEo. s
OHz), 7. 40( 2H,Yd, J=7. 6Hz) , 7. 51( 2H, d, J=7. 6Hz) , 8. 31(1H, s),
10.14 (1H, Sl -M5(m e): 440 MtH]' 264 Pr oducti on
Exanpl e 144 NSNNCH3 \\ 11 NNSH } QCH3

Manuf act ur e
3- (4- met hoxy-[phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y
| -sul  fanyl NN (4, 5-di net hyl t hi azol e-2-yl)-2-pyridine
car boxam de(Co ound of Production Exanple 144 can be
produced byNtlie

. Manufacture of

3-[4-(1H-imidazole-1lyl)]-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 139 can be prdduced 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.

»HNMR(CDC1; )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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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-4, 5-di net hyl -t hi azol e, 4-nmet hoxy-t hi ophenol

and 3-nercapto-1,2,4-triazole. J

" HNMR( CDC13) 8: 2. 29(3H, s), 2. 33(3H,s), 3.87(3H,s), 6. 98-7.
Pregiigtfion Example 140

m,7.21(1H,d, J=8. 6Hz), 7. 48(2H, d, J=8. 6Hz), 8. 29( 1H, s)

ESI-M5(me): 471 MtH] ' Producti on Exanple 145 1 0 S\:

~N "I NI"~" N - NN S 265 Manufacture of
B-(4gflu eny Sulijanyl) - 6- (4, 5-di met hyl - 4H[1, 2, 4]
SN

boxanlde Cbnpound of Production Exanple
145 can be prjoduced by the sanme nethod as Production
Exanmpl e 1, a met hod according thereto, or by a
conbi natio hese and ordi nary nethods, with the
use of 3, 6- il or o- 2- pyri di necar boxylic acid,

2- am no- 4- nethoxynethyl-thiazole, 4-f | uoro-t hi opheno

and 3-nercaftqz4, 5-di methyl -1, 2, 4-triazol e.
" HNVR( CDC13) 8: 2. 6%(3H,s)3.47(3H,s)3.62(3H,s)4.50(2H,s)
MaGufacture of

.QB&IH s), 6.98(1H,d, J=8.8Hz), $1H d,J=8.8Hz), 7. 16(Z2
3-ﬁ4a ethoxy- phenylsulfanyl) (4H 4]tr1azo e-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(CDC13)6:6.86(1H,d,J=2.6Hz),6.98(2H,d,J=8.8Hz),6.99(1H
3d,J=8.8HZ),7.17(1H,d,J=8.8Hz),7.47(2H,d,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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J=8.8, 8.8Hz), 7. 53(2H, dd, J=5. 2, 8. 8Hz)

ESI-M5(m e): 503 MtH]*  Production Exanple 146 0 S~ N

IYS NN N.\N NN N5 "0 Manufacture of :

3-(4- (1-net 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 . sanme nethod as Production Exanpl e
Prpdupt isnmEkaoglacddddi ng thereto, or by a conbination

of these and ordinary nmethods, with the use of

3, 6-di chl oro- 2- pyri di necar boxyli c aci d,

2-anino-thiazok§, 4- (X=met hoxyet hyl ) -t hi ophenol and
66 3- mer capt o-ff, 2, -tri\,aijyg.
; .25 H{J=6. Hz) 3. 30(3H,s)4.36(1 H,d, J=

{6

NHzN, 7.0 ,Jzéﬂﬁkk),?.05(1H,d,J:8.8FE),7.23(1H,d,J:
8. 8Hz [
),7.41(2H,d, J=8. OHz), 7. 47(1H,d, J=3. 6Hz), 7. 54( 2H, d, J=8.
OHz), 8.35¢( ESI-M5(me): 471 MtH] " Producti on

Exanpl e 147 S/

Manufacture of

3-(6-methoxy-pyridine~3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3

-ylsulfanyl)-N-(l-methyl-1lH-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-l-methyl-1H-pyrazole, 3-mercapto-6-methoxy-pyridine
and 3-mercapto-1,2,4-triazole.
lHNMR(CDClg)5:3.81(3H-,s),3.95(3H,s),6.76(1H,d,J=2.4Hz),6.80
(1H,4,J=8.4Hz),6.93(1H,d,J=8.4Hz),7.10(1H,d,J=8.4Hz),7.25(1
H,d4,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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"

N\\V // I NNN NNS F Mnufacture of

3-(4-fluoro-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
Priddasd igmd Eathpdar \L 42et hods, with the use of

3, 6-di chl oro- 2-pyri di necar boxylic acid,

2-am no- 4- hydr oxynet hyl -t hi azol e, 4-fl uoro-thi ophenol

and 3-nercapto-1, -triazol e.
ﬂHNI\/R(CDClB)S 4.6 (ZI—NSO;H36 84(1H,s), 6. 93(1H, d, J=8. 8Hz)
) -7.60(2H, n; 8.31(1H, s)

kj; - V5( 46 N%Fﬂ 267 Production Exanple 148 F F
F" 0 S XS/ N~N NN/ S Manufacture of
| Ry
N
“CqHg
Manufacture of

3-{6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-

yisuifanyl)~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-1H-pyrazole, 3-mercapto-6-ethoxy-pyridine
and 3-mercapto-1,2,4-triazole.

1HNMR(CDC13)6:1.43(3H,t,J=6.9HZ),3.87(3H,S),4.42(2H,q,J=6.9

- Hz),6.83(1H,4,J=8.7Hz),6.93(1H,d,J=2.1Hz),7.02(1H,d,J=8.7Hz

).7.22(1H,d,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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3- (4- met 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 Conmpound of Production Exanple 148 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

Pradactiionl Exampipydidi necar boxylic acid,

2-am no-5-trifluoronethyl-thiazole,

4- met hoxy-t hi ophenol and 3-nercapto-1,2,4-triazole.
HNVR( CDC13) & 3. 8 ,S),6.97-7.05(3H, m, 7.22-7.27(1H

o 4 d, J=8. 8¢, 80(1H, s), 8. 39(1H, s)

“Proddction Exanple 149 "0 F N,

<_N / 'F HN | 5 268 Manufacture of

N3P%4-ne henyl sul fanyl)-6-(4H[1,2,4]triazol e-3-y
| - sul
fanyl)-N-( L.fl uoronet hyl t hi azol e-2-yl)-2-pyridine
car boxam d npound of Production Exanple 149 can be
produced b same method as Production Exanple 1,

by a nethod according thereto, or by a conbination of

t hese and or dihpaiGH4ret hods, with the use of
3, 6-di chl oro- 2*pyri di necar boxyl i ¢ aci d,

Manufacture of

3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-[1,2,41triazole-3-

ylsulfanyl)-N—(1~methyl-1H—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-1l-methyl-1H-pyrazole, 4~methoxymethyl-thiophenol and
3-mercapto-1,2,4-triazole.
lHNMR(CDC13)6:3.45(3H,s),3.82(3H,s),4.49(21—1,5),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.
OHZ),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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w

2-am no-4-trifluoronethyl-thiazole,
4-nethoxy-thiopheno| and 3-nercapto-1,2,4-triazole.
1HNMR( CDC13) 5: 3. 85(3H,s),6.96-7.00(3H,m, 7.17(1H,d, J=8
.OHz) ,7.44-7. 47(3H n, 8.37(1H, s)
ESI-I\/S(nie) 511[ M+H]' Production Exanple 150 0 S-$ N
S&N N // N-NF Mnufacture of
3- (3-fluoro-4-nethoxy-phenyl sul fanyl)-6-(4H[1, 2, 41
Prioduagidlos Ixpmpdel fladyl ) - N- (t hi azol e-2-yl)-2-pyridi ne
car boxam de Conpound of Production Exanple 150 can be
produced by the sane nethod as Production Exanple 1,
by a method accordi ngCHghereto, or by a comnbination of
these and or @i nar thods, with the use of

, 6-di chl oro-[2- py[i d negﬁrgboxyl ic acid, 269
4- met hoxy-t hi ophenol and

QfsJ rcapt o-[1, 2, Lt M azol e.

NTANVR( :3.95(3H,s),7.01-7.06(3H m, 7. 23- 7. 32(3H,
m,7. 47(1HY, J=4. OHz), 8.32(1H, s)
ESI-M5(m e) . 461 MWH] ' Production Exanple 151 O S N
N
O~CHj4
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.
lHNMR(CDClg)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

0 §
Ho -Su N :Xwﬂ
\{ ] I S ] ] 01—
N~—N o

.
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NN NNH/ S rn/ HO Mnufacture of

3-[4-(1, 1-di net hyl - | - hydr oxynet hyl ) - phenyl sul f anyi | - 6-
(4HE }

1,2,4]triazol e-3-yl-sulfanyl)-N(thiazol e-2-yl)-2-pyri
di ne carboxam de Conpound of Production Exanple 151
can be produced by the sane nethod as Production

Exanple 1, by a nethod according thereto, or by a
MQ&E.‘QFHH%H;gf these and ordinary nethads, with the of

3fﬁf;ﬁ%kg%ﬁﬁgﬂiﬁ%g%MQI%hEMQL%LQQQ%Lﬁﬁﬁékhﬁlaihqi1,2,4}triaz
0L§1&t¥&1ﬁﬂﬁﬁﬂmm14FNhjdﬁﬂﬂihemhmbﬁhyﬁkmphanoneaadyl)-2—
Dy Ed rcapto-1,2 4-triazole.

ALDOXANIAe 61 s) | 6. 99-7. 03(2H, ), 7. 18( 1H, d, J=8

. 4HzZ Compound of Production Example 145 can be produced by the
,7.39(|H,d,J:3.GFE),7.51(2H,d,J:8.4FE),7.58?2H,d,J:8.4

sape) methogp apH Ryodud ipg) -Bas(mp ks : U7 1h Wi me tPpddactiooding
th@ﬁ%l,eoﬂ'%gr a_goénwngtyo;loc)f I%Ihelgle_all\1|1$I oydihglr!y r(net%nods , with

the use of 3,6-dichloro-2-pyridinecarboxylic acid,

2-amino-4-methoxymethyl-thiazole, 4-fluoro-thiophenol and
3-mercapto-4,5-dimethyl-1,2,4-triazole.
1HNMR(CDClg)6:2.60(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
A\
Nl 5o _N ,Lj>
CTrYy Yy ™ w
N—N = g
~p
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-(l-methoxyethyl)-thiophenol and
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e
Lo
N’

4 F F Manufacture of

3-(3, 4-dil uoro-phenyl sul fanyl)-6-(4H[1, 2,

4]triazol e-3-yls

ul fanyl)-N(1-nethyl -1 H[1, 2] pyrazol e-3-yl)-2-pyridine

car boxam de Conmpound of Production Exanple 152 can be

produced by the sane nethod as Production Exanple 1,
thod accordlng thereto, or by a conbination of

t dry-afifods, with the use of

H?Mﬁ#?b%lil PS f(yq'r'ﬂ ;ﬁ‘p@f’zz}yg gioa(c’o‘iﬂd’s) 4.36(1H,d,J=6.4

Hza,.4} cba‘(lltmrdom ephangl. 05anN, d, J=8.8Hz),7.23(1H,d, J=8.8Hz
nerca to-1,2,4-triazol e.
78 HgA (. JH AT)( 18, 82 01A,- 6HZ32 TOBA) 281,94 018, 0Hz ) ,

%§$,7flg(iH,d,J:8.8FE),7.20-7.41(4H,n),8.33(iH,s)
ESHSMINB(/)e X744 6(+8H) ' Producti on Exanple 153 a /N S

NN LYNNI / F\ F Manufacture of

3-(3,5-difluoro-phenyl sul fanyl)-6-(4H1[1, 2,4]triazol e-

3-yls.

Pr&’ldi’ﬁ’fwo)“- REEEPAEt AH7- | H-[ 1, 2] - pyrazol e-3-yl )-2-pyridin
e carboxam de 271 Conpound of Production Exanple 153
can be produced by the sapng nethod as Production
Exanple 1, byoa met acgor di ng

(T

N—N

Manufacture of

3-(4-fluoro-phenylsulfanyl)—6—(4H-[1,2,4]triazole—3—yl-sulf

anyl)-N-(4-hydroxymethyl-thiazole-2-yl)-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, wifh
the use of 3,6-dichloro-2-pyridinecarboxylic aciqd,
Z2-amino-4-hydroxymethyl-thiazole, 4-fluoro-thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)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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E

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-amno-i-nmethyl-iH[1, 2] pyrazol e,
3, 5-di fl uoro-thiophenol and
3-nercapto-1, 2,4-triazol e.
" HNMR( CDC13) 5: 3. 81(3H, s), 6. 81( 1H, d, J=2. 8Hz), 6. 83- 6. 90(
Prigdugtion Example 148
, 7.04-7.06(2H, M, 7. 16(1H,d, J=8. 8Hz), 7. 27( 1H, d, J=2. 8Hz)
,8.27 (1H,s) ESI-M5(nife): 446 MtH]'  Producti on
Exanple 154 N S N,N, NNI S 0 Manufacture of
3- ( I-nethyl E 0X0- 2, 3-di hydr o- 1Hi ndol e- 5-yl sul f anyl
) - (4H 0
e haféﬁwlesylsulfanyn N-(1-methyl -1 H-[1, 2] - py
wazoll__k- 3- yl)-2-pyridi ne carboxam de Conpound of
Producti gn Exanple 154 can be produced by the sane
nmet hod Production Exanple 1, by a nmethod according
thereto,x0r by a conbination of these and ordinary
met hods,.ewith the use of
3, 6-di chl oro- 2- pyri di necar boxylic acid,
3-am no-|-nmethyl-1H[1, 2] pyrazol e,
Manﬂ#ﬂﬂﬁﬁﬁﬁo I-nethvl -1, 3- dlhvdro i ndol e-2-on and of

1S X 2
faHyd)JN (5~ trlfluoromethylthlazole 2- 1) -2- pyrldlne

carbggazn 355 83(1H, d, J=8. OFz), 6. 88( IH, d, J=8. 8Fz) , 7. 02( IH, d

?HZ) camgéﬁﬁ&l db BréaftE) o - E?ﬁge(n&ﬂéj 143l 8D Sré}&&éé‘h % 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(CDC13)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)
ESI-MS(m/e):509[M-H]"

Production Example 149
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, 1.6Hz),8.22(1H,s) ESI-M5(nfe): 479 MtH ' Producti on
Exanple 155 O NNS M NNS JIN Mnufacture of
3- (6-net hyl - pyridine-3-sul fanyl)-6-(4H[1,2,4]triazole
- 3-yl
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 same nethod as Production Exanple 1,
Mampnfaatetdeod according thereto, or by a conbination of of
these and ordinary nethods, wth the use of
3 -4 demgtdepyr-phenysudifaayd) béxyMHe [de2d 41triazole-3-yl-sul

£ty AR (e 2 L AR RON L0y o 5 1) 2 pyridine

carvREgakk0- 1, 2, 4-tri azol

~THNVR(CDCL13) 8: 2. 58(3H,s), 6. 93(1H,d, J=8.8Hz), 7. 01(1H, t,
J=6. §ompound of Production Example 149 can be produced by the

Hz),7.16(1H, d, J=8. 8Hz), 7. 24(1H, d, J=8. OHz), 7. 51- 7. 60( 2H
sapﬁ)ppthod as Production Example 1, by a method according

oo BB 4 B AP St B A B
theXamise 156 N S3Ns- &% M oy -2 -pyridinecarboxylic acid,

2-amino-4-trifluoromethyl-thiazole, 4-methoxy-thiophenol and

3-mercapto-1,2,4~-triazole.
1HNMR(CDC13)5:3.85(3H,S),6.96-7.00(3H,m),7.17(1H,d,J=8.0Hz)
,7.44-7,.47(3H,m) ,8.37(1H,s)

ESI-MS(m/e):511[M+H]"

Production Example 150

0
N S N
T
N—N =
§
F
A0

Manufacture of

)

N

3-(3-fluoro-4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]

triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-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,
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N.N S O Manuf acture of

3- (4- et hoxynet hyl - phenyl sul fanyl)-6-(4H[1, 2,4]triazo

e-3-y

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

i ne carboxam de Conmpound of Production Exanple 156

can be produced by the sane nethod as Production

Exampl e 1, by a nethod according thereto, or by a
2-@BABPnahiiaRode . these3aﬁauordrAamythekyeuh;opheholthe and

_use of hl or o- 2- yrldlnecarboxyllc aci d,

3 ﬁgrﬁFHBOF?ngt%yLrFPF? 4e3] pyrazol e,

HHMRKUDGXQEéhyJ95(BE$@PnP|0fD¢ 06(3H,m),7.23-7.32(3H,m),7.
3-nercapto-1,2,4-triazol e.

47(mm(¢a€13¥5)1828zemt$31 6. 8Hz), 3. 60( 2H, q, J=6. 8Hz) , 3.

ES%sﬁéhﬁ %&H,s}?%f%b(lH,d,J:2.C}z),6.98(|H,d,Jz8.8k&),7.

10|
H, d J=8.8Hz), 7. 26(1H, d, J=2. OHz), 7. 41(2H, d, J=8. OHz) , 7. 5

Prdaabtioﬂ,ﬂiéhﬁlg)lﬁl31(1H,S) ESI - M5(nie): 468] MtH ' 274
Production Exanple 157 O /N N\ iN N N NNN O

Manuf act ure of

3- (6-o0xo0- 1. 6 di hy, -pyridine-3-ylsulfanyl)-6-(4H[1, 2
N y 4] tr L\

(7/6 IN\

N—N
/ S

HO//X;\

Manufacture of

3-[4-(l,1-dimethyl—1—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—(l,1-dimethyl~1—hydroxymethyl)—thiophenol and
3-mercapto-1,2,4-triazole.
1HNMR(CDC13)6:1.63(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=8.4Hz),8
.30(1H,s) |
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i azol e-3-ylsulfanyl)-N-(1-nmethyl -1 H[1, 2]-pyrazol e-3-y
[ )-2- pyridine carboxam de Conpound of Production
Exanpl e 157 can be produced by the sanme nethod as
Production Exanple 1, by a nethod according thereto,
or by a conbination of these and ordi nary nethods,
wth the use of 3,6-dichloro-2-pyridinecarboxylic

ci ., 3sanino-l-nethyl -1 H[1, 2] pyrazol e,
Esg-#@#@éﬁ?ogzgﬁgfﬁggy-pyridine and
3-nmercapto-1,2,4-triazol e.
1HNMR( CDC13) 5: 3. 86(3H, s), 6. 63(1H, d, J=9. 3Hz), 6. 85( 1H, d,

Prédddction Example 152
Hz), 7. 21(1H, d; J=9. Oz) , 7. 27(1H, d, J=9. OHz) , 7. 33(I H, M) , 7
.45(1 H,brd, J=9.3Hz), 7. 58(1H, d, J=2. 1Hz) , 8. 35( 1H, s)
ESI-M5(m e): "' 427[ MtH] © 275 Producti on Exanple 158 O
NS N= NjN /AN N 01~ Manufacture of

QS “Byfidi ne-3-yl sul fanyl )-6- (4H[1, 2, 4] tri azo
nHe- 38 2
yIsulfanfl)-N—(1H-[1,2]-pyrazole-3-y|)-2-pyridine
car boxa Compound of Production Exanple 158 can be
produce [Lhe sanme nethod as Production Exanple 1,

by a nethod according thereto, or by a conbination of
these and ordinary nethods, with the use of
MarufR@t @Pe or 0- 2- pyri di necar boxylic acid, of

3-(3,4-difluoro—phenylsulfanyl)-6—(4H—[1,2,4]triazole-3—yls

ulfanyl)—N-(l—methyl-lH—[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-l-methyl-1H-[1,2]lpyrazole, 3,4-difluoro-thiophencl
and 3-mercapto-l,2,4-triazole.
1HNMR(CD013)6:3.84(3H,S),6.82(1H,d,J=2.0Hz),6.94(1H,d,J=8.8
Hz},?.lS(lH,d,JzB.BHz),7.20—7.41(4H,m),8.33(1H,S)
ESI-MS(m/e):446[M+H]"*

Production Example 153

9 =
s A~
N" N

N
< w/ I 2
N—N =
$
Manufacture of

3—(3,5-difluoro—phenylsulfanyl)-6—(4H~[1,2,4]triazole—3—yls

ulfanyl)-N—(l—methyl—lH—[1,2]~pyrazole~3-yl)-2-pyridine

carboxamide
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3-am no-1-nethyl-1H[1, 2] pyrazol e,

3- ner capt o- 6- net hoxy- pyri di ne and
3-mercapto-1,2,4-triazol e.

1HNVR( CDC13) 5: 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 0

N S RONPONDLR © BrRAYct ippcExampt & 45k gapfbe produced by the

saiigl ifié%%fdowsetﬂ}vdmtﬂﬂ?fﬁ&aﬁﬂfé%’! )69 64nBRhBY! adtobding

thtemiednol @ Byyd solbanylt)iob-¢fl thetbydnd dridindkynystazals: #ith
héil)- 2- pyrlglne car hboxam de Conpound of Production _
& angis® 150°%an Be®pidahitetony- PH€1d§%ﬁEaﬁB?ﬁﬁﬁlﬁs acid,

3-BmagdectiprtByamake (1, 2??K§a§B&E°d %C%Oﬁﬁkﬁﬁorbhghﬁbﬁhenol

or by a conbination of ese and ordinary netho
angj Shmerkeprgoe Lok . ﬂ,srdﬁzhﬂero 2-pyridine carboxylic

YR GPGLy 4031 Bk 9K HF Dbl LAk J=3- 815 ,6.83-6.90 (1H.m)
3 1
T Bt 6 %ﬁ;’?eg B8R o] - 37 0oy 3 22%45) oy 27
(1Hng) 6.87(1H,d, J=2.1Hz), 6.95-7.06(3H m,
H 1. 46 2H, d, J=8. 7Hz) , 8. 41( 1H,
Esésﬁéﬁg(ﬁ}(§4ﬁg% ﬁ# (As hereunder) procéss ?gr t he
production of the conpounds

Preoduction Example 154

e
/N"‘-
«Ys Nk

/N

Manufacture of

3-(1-methyl-2-ox0~2,3-dihydro-1H-indole-5-ylsulfanyl)}-6-{4H

-[1,2,4]triazole-3-ylsulfanyl)-N-(l-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 theee and ordinary methods, with
the use of 3.6-dichloro-2-pyridinecarboxylic acid,
3~amino-1-methyl-1H-[1,2]pyrazole,
5-mercapto-1l-methyl-1,3-dihydro-indole-2-on and
3-mercapto-1,2,4-triazole.
lI—INMR(CDCl3)6:3.15(3H,s),3.48(2H,s),3.76(3H,s),6.75(1H,d,J=
2.4Hz),6.83(1H,d,J=8.0Hz),6.88(1H,d,J=8.8Hz),7.02(1H,d,J=8,
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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 Sti N- N

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 nol)
of thiosem carbazide in pyridine followed by stirring

81P*zo)r' T2 2{di%e ddé’yzaﬁéizr?l'g?htﬂe(tm o dmlt- Sz Jt-drid LHTHE . J=8.0
r [ i.gn was concentrated and 10 ml of
%g?%ﬁngPZ%qg%:§a of a 25 wt % net hanolic sol ution of

ESSodam /eBt:Ho%i (e Hlér e added thereto fol | owed by
heating to 277 ref lux for a whole day and night.
After cooling to room tenperature, the solvent was
evapaorated and _concentrated hydrochloric acid was

Pro 1oRe EEEFPLE dc°di fy. The solid separated out
therefromwas filtered, washed with distilled water
and dried to give 1.0 g (yield: 33% of the title
conpound. FH— (DMSO) S: 3.24 (3H, s), 4.29 (2H, s)
ESI - M5 (il €)= [MMH ' Reference Exanple 2 N ~
\Whﬁﬁmﬁgigielﬁféz-anino-4-nethoxynethy|thiazole .To a
NSl utN (120 M) of 13.4 g (106 nmol ) of
di chl or odcet one were added 8.06 g (106 mmol ) of

t hi oure |
S |

Manufacture of

3-(6-methyl-pyridine-3-sulfanyl)-6-(4H-[1,2,4]ltriazole-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.
1HNMR(CDC13)6:2.58(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,dd,3=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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followed by stirring at 55C for 3 hours. The reaction
solution was concentrated and 200 m of nethanol and
15.1 g (125 mml) of nagnesium sul fate were added to
the resulting white solid 9 followed by heating to ref
lux for 3 days. The reaction mxture was filtered
through Celite and the filtrate was concentrated and
partitioned by chl oroformand a saturated aqueous
Prodludition Pefam®a@ umehydr ogen carbonate. After the
organi c layer was dried and concentrated, the
resulting residue was purified by a silica gel colum
chromat ogpaphy_ (ethyl acetate) and by crystallization
firom a, m ged/sgj.vent of hexane and ethyl acetate
((M?Cﬁwmé 59 g (yield: 43% of the title
lcdnpo as a yellowsolid. "HNWR (CDC13) S: 3.44
(3H, s), 4.34 (2H, s), 6.45 (1H, s) 278 ESI-M5 (nle):

145 [ M+ Ref erence Exanple 3 \\N Manufacture of
4- acetyl am not hi azole To a solution (30 nm) of 1.30
g (5.14 | ). of

2- (tert-but’yl oxycar bonyl anm no) - 4- car boxyt hi azol e in

N, N- di nmet hyl f or mam de were added 660 ng (6.77 nmol) of

N, O di met hyl hydr oxyl am ne hydrochloride, 1.40 m (9.96

mol) of triethylamne, 1.10 g (8.14 mml) of
MaNuﬁﬂgtuxebenzotrlazole hvdrate and 1.60 g (8.35 mmol ) of

Icarbodiinide
Hvllegbﬂﬂtﬁ§a§916-3-y

1sm@ghg,samﬁremgtﬁgi ?Ed?XSzTQr%E i gnsolyt Lon: 4:n

carbskdmé&dand

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-l-methyl-1H-[1,2]pyrazole,
4-ethoxymethyl-thiophenol and 3-mercapto-1,2,4-triazole.
lHNMR(CDClg,)6:1.28(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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the m xture was washed with a i N agueous sol uti on of
hydrochl oric acid, water and a saturated aqueous
saline solution, dried and concentrated in vacuo to
give 1.35 g (yield: 91% of an am de conmpound as an
oily substance. A solution (40 m) of 920 g (3.20
mmol ) of the resulting am de conpound in
t et rahydrofuran was cooled to -78C and 18.0 m (18.0
PRI 10h ERag@hl 1gF of methyl lithiumin diethyl
et her were added thereto followed by stirring for 7
hours. To the reaction solution was added a saturated
aqueous solutlon of amoni um chl oride followed by
gxtractln ethyl acetate. The organic layer was
er, dried and concentrated to give 666
uﬁg S@éj{greld 869@ of an acetyl conpound as an oily
substance Triluoroacetic acid (5 nl) was added to a
solution(}¥0 m) of the above-produced acetyl conpound
in chloreform followed by stirring at room
tenperatufe for one and a half hour. The reaction
solution was concentrated, neutralized with a
saturated aqueous sol ution of sodi um hydrogen
carbonate and filtered to give 149 ng (yield: 59% of
Mapn@aptur@ conpound as__a white solid. 1H—NNR (CDC13)  of

1aﬂbﬂ81Bykighifﬂiﬁr??nﬁe@gHéehyl 1H-[1, 2}pyrazole 3y1) -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-1l-methyl-1H~[1, 2]pyrazole,
3-mercapto-6-methoxy-pyridine and 3-mercapto-1,2,4-triazole.
lHNMR(CDCl_?, )8:3.86(3H,s),6.63(1H,d,J=9.3Hz),6.85(1H,d,J=2.1
Hz),7.21(1H,d,Jm9.0Hz),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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A 35% aqueous hydrogen peroxide (18 m) and 180 ny
(0.72 mmol) of nethyl trioxoleniumwere added to a
solution (150 mM) of 5.0 g (36 nmol) of
4- et hyl t hi ophenol in chloroformfollowed by stirring
at room tenperature for 30 m nutes. Manganese di oxi de
was added to the reaction solution under ice-cooling
followed by stirring at roomtenperature for 4 hours
a eous saline solution was added
Prﬁﬁgfgﬁgﬁfg#%%%g% %%3 extracting with chloroform The
organi c | ayer was washed w th a saturated aqueous
saline solution, dried and concentrated to give 5.0 g
yield: 81 280 4-net hyl sul fonyl phenol as a white
<§ N dbi cycl o[ 2. 2. 2] octane (6.5 g; 58 mmol)
Ni-d 54 (44 mmol ) of di nmet hyl t hi ocar banoyl chl ori de
were addedsto a solution (100 mM) of 5.0 g (29 nmol)
of the resslting 4-nethylsul fonyl phenol in
N,N-dinethymfornanide followed by stirring at 75C for
4 hours. er was added to the reaction solution
foll owed by extracting with ethyl acetate. The
organi c |l ayer was washed with water, a saturated
aqueous solution of sodi um hydrogen carbonate and a
MapakHratied aqueous saline solution. The residue of
obtalned arterddrylng and concentrat|no

cawbokamldelld The resultlng C>4 nethylsulfonylphenyl

di nre_t hyl t hi ocar banmat e ' 18 mmol ) was stirred_ at
180 ?lggound of Producti n Ex ple 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-l-methyl-1H~[1,2]pyrazole,
3-mercapto-6-methoxy-pyridine and 3-mercapto-1,2,4-triazole.
"HNMR (CDC1;)8:4.00(3H,s),6.84-6.94(2H,m),7.02(1H,d, J=9.0Hz)
.7.22(1H,4,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

S vs
N0
<NY5 IN\ T
N—N P s
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10 hours and, after returning it to roomtenperature
10 M of nethanol were added thereto. To the reaction
solution were added 10 m of a 2N aqueous sol ution of
sodi um hydroxi 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 sol ution of hydrochloric acid
foll owed by extracting with ethyl acetate. The organic
Mamyfctuses washed with a saturated aqueous saline of
con entrated and t he resultln
- G; phé 1) b~ (4smeth 411,24
tﬂmm-iﬁglﬁmmﬂaftﬁ)ﬁn@l (1etrrmfdhyqaqt}ﬂt[q > jzp%frazole 3-yl)-
chloroform: nethanol = 107I) to gIrve 3.6 (yrera:
Jmeqm@$ﬁw@%mmmmdasavaeSM|d 1H NMVR

N é?%ﬁg%‘ur@ gg E((I%Eilucaz)loj'xSEgg}mé}%f %gim gﬁréﬁggga by the

saﬁbeampaltmcﬁi &5 (pNodboticactEken®le 1, by a method according

4 di_net hyl car banoyl benzenet hi ol To a solution (50 m)
“ff°3o°€ bysa cAMiRation of theseyar@ogdaasydneidieds nwith

thteet rgbydr qfir a 3. 77, £
carbonylcﬁ§€; dgzgﬁgggﬁggﬁg % ﬁ? ?glég %%E%%Yia acid,
'@Nlupldnm@ﬁhdﬂwéﬁhjﬂaﬂﬂ@eraaoﬂatrahydrofuran

4 YR RIS ARt 0oty TR0 1° B oS cabon Lo f Ae FonzoLe.
1HM(@6@§9')€& hyl7 AcHt, %t)e o #_Sfi‘ﬁd Py4 &@g%ﬁ ) Wit EBEgth)

6.844¢aug SOl thOEH?E 5439¢ ed
7. qgggﬁua gakl 9? 30 4i?EH ée organlc ayer “Ras dr

conéentra glve 0 mg of a crude product of

ESZnMakmde) : 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

\OW:GYSH

‘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 temperature. The reaction solution was concentrated and
10 ml of methanol and 8 ml of a 25 wt% methanolic solution of

sodium methoxide were added thereto followed by heating to
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conmpound as an oily substance. 3-chl oroperbenzoic acid
(980 ng; 4.90 mmol) was slowy added, at room
tenperature, to a solution (50 mM) of the

above- produced ani de conpound in chloroformfoll owed
by stirring for 1 hour. To the reaction solution was
added a saturated aqueous solution of sodi um hydrogen
carbonate followed by stirring for 30 m nutes and

re%)ih&a?df]g WBBJ_%“BQ E?I‘fc?t ﬁ&ghtTheA%rtgﬁ"m§o ]]%X% Y85 room

washe vater and at'éd aqueous sa
templewhitie , dr tias aﬁdv@ﬁlﬁceﬂﬂéé ab@ﬁpb@at@ﬁv&ar&iocﬂﬂceﬁtaated

crude product of a sul foxide conpound as an oily
hydapshanzdc 282dToas suldad othér@tal fooacifitfy. The solid

abovg- rod%c%g sul f oxi de cqnpound i n chl orof or m_were
Sepagede erstxopyes 5fllt2r8dl'uf"ﬁ‘8?1ﬁ€f %{ﬁﬂhld%tmlled

waq:é% éﬁlmlﬂadoﬁ{ IE;FL'VE' y%gaﬁﬁér:?d 9%'3%1) @f‘@ﬁgrﬂlq:e.l.e c?mPound

successi vely owed roomtenp
lnfiomr 1 hass) Jhes rep N Pl U | ncentrated and
5m (of t%leth Ianﬁﬁgpandp uﬂfagfmﬁitﬁgnol wer e added
ES@h@ﬁeK@/eﬂelﬂéﬁe@MbV]stlrrlng for 30 minutes. The
reaction solution was concentrated and to the
resulting residue was added diethyl ether followed by
Ref@§ghgg Bibhp@el D aqueous solution of hydrochloric
acid and a saturated aqueous solution of sodium
N-hy en carbonate. The organic |ayer was dried and
cqpce trated to give 487 ng (yield: 62% of the title
nd as an orange-colored oily conpound. The
resul t\nglcrude product 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,

Manufacture of 2-amino-4-methoxymethylthiazole

To a solution (120 ml) of 13.4 g (106 mmol) of
dichlorocacetone 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 sodiumhydrogen carbonate. After the organic layer was dried
and concentrated, the resulting residue was purified by a silica
gel column chromatography (ethyl acetate) and by
crystallization £rom a mixed solvent of hexane and ethyl acetate

(4:1) to give 6.59 g (yield: 43%) of the title compound as a

vellow solid.

'H-NMR (CDCl;) &: 3.44 (3H, s), 4.34 (2H, s), 6.45 (1H, s)
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n, 7.46-7.52 (iH, m ESI-M5 (nme): 182 [ MtH]'

Ref erence Exanple 6 S D Mnufacture of

4- di met hyl am noet hyl oxy- benzenet hi ol

Di net hyl am noet hyl chl ori de hydrochloride (2.40 g;

17.1 mol) and 5.83 g (42.2 mmol) of potassium

carbonate were successively added to a solution (70

m) of 3.00 g (13.6 nmol) 283 of 4-iodophenol in
Y -Msdi(mpehy! iasmppigg+fol | owed by stirring at 70C for

15 hours. The reaction solution was diluted with

wat er and extracted with ethyl acetate. The organic

| ayer was washed with water and a saturated aqueous
Re§§FeH€es§FGWP6ﬁ 3dried and concentrated. The

resulting residue was purified by a silica gel colum

chromat ography (chloroform: nethanol = 30:1) to give
(yield: 219% of an iodine derivative as an oily
. Ethylene glycol (120 |; 2.15 nmol), 305 ng
(2y2Y/mmol) U of potassium carbonate, 150 | (1.08
mmol ) 4- met hoxy-t ol uenet hiol and 20 ng (0.105
copper iodide were added to a solution (8

m) of0317 ng (1.08 nmol) of the above-produced

i odi ne derivative in 2-propanol and the reaction

solution was heated to ref lux for 40 hours. The

reaction solution was filtered through Celite and the
MafiufhcateeWwas 4pacétiyiopedmbiochiasreiermand a

saturated aqueous saline solution. The organic |ayer

was R i e gRdugdabenfP@t aell) nofacle30 g (5.14 mmol) of

2-(tert-butyloxycarbonylamino)-4-carboxythiazole in

N,N-dimethylformamide were added 660 mg (6.77 mmol) of
N,0-dimethylhydroxylamine hydrochloride, 1.40 ml (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 1N 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) of 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 meth_yl lithium in diethyl ether were added thereto
followed by stirring for 7 hours. To the reaction solution was
added a saturated aqueous solution of ammonium chloride
followed by extracting with ethyl acetate. The organic layer

was washed with water, dried and concentrated to give 666 mg
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to give 298 ng of an oily substance. To the oily
subst ance were successively added 180 !'ul of anisole
and 1.5 m of trifluoroacetic acid followed by
stirring at 70C for 2 hours. The reaction solution
was concentrated and the resulting crude product was
used for the next reaction w thout purification.
ESI-M5 (me): 198 [MrH ' Industrial Applicability A
(vl : ey idH ng GRINSXAEAR ARl Al iaye og_flﬁzt ReHRG RS,
I nvention represented by the fornmula ( ows an
excellrddtluogloacekiicaaeiac( b wnl )y warsd adtibdr b solidtich (10
seful for treatnent and/or prevention of diabetes
m#el PEt Jhe c@ﬁﬁF’PcQFPGﬁgeéf agp bkt @@m@eundt ukn olchloroform

h f di 2
Rl Y B Ry a9 505 U G Gk B our
Tma&@m%l éd])utﬂfn aw@@awﬁesﬂ&&@éhy ﬁéﬁﬁf’&i‘%@ds@ﬂh a

thereof, wherein X1 represents N, or

s ity tenit aspIemuat e@ﬂm;tdmn:mfbmdgnmu rnyﬂﬁ:ol_:geho c&malniam and
atons in which, when the carbon nunber of the dival ent

flé&teﬂfreé‘t &8 B8R okd? ih (s i §98)opEnthe, titghe compowad as
GAIRQN akQpe therein is optionally replaced by a
|trogen aton] oxygen atomor sulfur atom Rl

Htﬁlﬂneiséﬁéﬁ;;)afﬁ thf;l%@n‘%qre@ A5yl 19roul, S5 to |
0- menber ed het eroaryl group
ESI-MS (m/e): 143 [M+H]®

Reference Example 4
3

=

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)
of 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 aqueous 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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cycl oal kyl group of 3 to 7 carbon atons, or C -C6al kyl
group; said RL being optionally substituted with 1 or
2 groups selected fromthe group consisting of am no
group, C -C6al kyl group, C -C6al koxy group, carbanoyl
group, d -C6al kyl carbanoyl group, di-
(d - Ceal kyl ) car banoyl group, carbanoyl am no group,
car banoyl oxy group, carboxyl group, cyano group,

4 i frapmsd 1 MR hddd1f l440rOnRlRd Gnawp.  hal ogen at om
group, hydroxy group, fonnyl group, C2-C6al kanoyl
gr oud,. 4 iEC2begiclharay 2). 2okt ageop . 5 Gy ; Coainkyd 1 hiamd 5.4
ﬂlrougi]1 N- (Cl- Cbal kyl) sul f anoyl groug,d;Io _

9 N4 el b1 eshime sl iHeaasyrbagicatp chdprdel wgreurddedto a

r d, 5 cpal sul.f ony ro .
SC%F E EEQDCGZS}@I )nl'sc'%ﬁ f Syl héng’ grgap,mﬁji)%gfkpt&ecarrﬁgﬁﬂ'ltlng
4 -Gy 1 NPy @mend1) am MO NUQWR +131¢ oMidige( o1 1lowed by

1- Coal kyl )am no group; said d-C6 al kyl group being
s tdptriionpklty 75Ub Sloirt Wt lechuins 1 h waa terdkva%ya8888Pto the reaction
- Cbal kox groug, hal ogen at om carbanoyl group,
Pk

s Fogy HelleiedsRikyadasdiidle Wi blp etdadboage takoup, The
- | . G2- Chal K | '
orgeniy SRR nas Wes i) W3tk ) a7 b cafadieous

sodaitd ol oE68bdDXY YL cagheRkit@Nahl Ya SdtsiddtdE dqueous
wi th a hydroxyl group, hal ogen 285 atom carbanoyl

saddpgp, sebwbiony diThg Cre€édhky|Jtairenbybfyepuplrying and
car%%%{y.ﬂrouep a - Ceal koxycar bonyl group,

CoEsS ARG FEGRYSARLIE 2GPRAPM BrnixnfbSodvept of hexane
gd - I N0 gr oup; represents ... R2

anRB a?gi%%ékégﬁ]e ongif %:Yéé)nt,géich epﬂggg&ﬁl'ng ge}.@q of

O-Kynetbhgisal@onyChneagh Ky |dingtoy tHeloddbddete 9r&sip @hite

hal ogen atom the formula (I11): ring A (II)
soldfresents a 5- to 7-nenbered heteroaryl group or 6-

to 19Q: menb d | . whi ch h h [
1oor'9}§ggroﬁ|ro§ sg"lr%gcl{]g%l% omltﬁe '35%65‘%\égh¥gr§1?ﬁﬁ§n§hggenyl

dife b2k kYbc9ERYRatE (4.%6@;k19§¥mn01) 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 (CDC1;) 8: 3.04 (3H, s), 3.69 (1H, s), 7.63 (2H, d, J
= 7.6 Hz), 7.87 (2H, d, J = 7.6 Hz)
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S

group, trifluoronethyl group, hydroxy group,
hydr oxyd - C6al kyl group, d -C6al koxyd - C6al kyl group
and hal ogen atom the formula (1l11): ICring 8 N
(I'1'1) represents a thiazolyl group, imdazolyl group
I sot hi azol yl group, thiadiazolyl group, triazolyl
group, oxazolyl group, isoxazolyl group, pyrazinyl
group, pyridyl group, pyridazinyl group, pyrazolyl
RedfeMéPceP ¥ixlamipdieny! group, pyridothiazolyl group, or
benzot hi azol yl group; said ring B optionally bearing 1
or 2 substituents selected fromthe group consisting
o& d - Coal kyl group, d -C6al koxy group, hal ogen atom
tififluoronmethyl group, hydroxyd -C6al kyl group,
Ch: C6al koxyd - Ceal kyl group, am nod - C6al kyl group,
al kyl am nod - Céal kyl group, C2-C6al kanoyl group,
joxyl group, d -C6al koxycarbonyl group and cyano
*fﬁp. 2. The conmpound according to Claim1, wherein D
5 S. 3 . The compound according to Caim1l or 2,
M*-rekn both of R2 and R3 are hydrogen atons. 286 4.
0 The N conmpound according to Claiml or 2, wherein-the
rind A is a phenyl group, isothiazolyl group,
i m dazol yl group, oxazolyl group, thiadiazolyl group
t hi enyl group, triazoleyl group, tetrazolyl group,
pyridyl group, pyrimdinyl group, furyl group,

MahliEagelye GFOUPAihm8BKPTELYbalbP¥BeREeRYERZOLY! group,
C optional Ty contai 2 groups
sel eteed f soduttiongr 05 auhki i ngy .80 G 1- (Gﬁa]&ymmol) of
oxXy group, trifluoronethyl

4'ﬁégﬁ§}§h§§g€€L°h9d?6%}en éegpﬁyydﬁpguﬁan‘wége added 1.50 g
(6 7 GRh&PYNE < %%Iolﬁ(rlldg_ Ea% 9428 \Aﬁ%&‘tr&m ﬂﬂﬁol) of

. conpound acco erein
a gbbﬂﬁ16ﬁ|GftQﬂmétﬁ?l&hﬁn@rQMPteﬁﬁﬂﬁYéibﬂ@r@ﬁ Quéé@§§ﬁvely
atom sul fur atom oxygen atom -CH2-, -N CH2-

fOl@@fzby sULRMg at oM NempeChzude fontwedndsa had £ Hours.

d di to C 2.Wh th
ro QRO AECOI AN L0, Gl ek 0 2 vhet el Lheel) 19,8y by

washing with a 1N aqueous solution of hydrochloric acid and a

saturated aqueous saline solution. The organic layer was dried
and concentrated to give 960 mg of a crude product of an amide
compound as an olily 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 agqueous 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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group, isoxazolyl group, pyrazinyl group,

pyri dot hi azolyl group, or pyridyl group. 7. The

compound according to Claim1 or 2 wherein R is a 6-

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

het eroaryl group, or cycloal kyl group of 3 to 7

carbons. 8. The conpound according to Cdaim1l or 2

wherein RL is a 6- to 10-nmenbered aryl group or 5- to

10- megber e¢1hatienognl mnoWwR: e E%%v%Qﬁgggﬂ@ed sulfoxide

according to Caim1 or wherein R is a 6- to
cotpawerbeirdchilpkofoomp werk).addel conpeoumd acicordi mgolp of

Caiml or 2 wherein R is a 5- to 10-nenbered
2. petidrtdardipe agdodp80i1ml Tha. ¢ ampuh e fadedidivey casedisa aeid

. Ln. fhe ring.A is.unsuybstituted or bears a

anky Rl AN s LoPh EP Ry RveR B RSFL B froom Eemperdture
£l 1088LEQXYTI8E OPac YK ; : ; l

group and d - Ceal koxyCl%aﬁ%m&aﬁﬁn%%?%?hgﬁd 5 ml
ofc drpiirity leocioredi agdt 6 @Gllai of lmethanvhernaine td@déd NghBreto

IS a thiazolyl group, thiadiazolyl group, isoxazolyl
fodlouisdhY Sitddins 595130 mirwtes . 1 ¥heTheacsipnEwlution was

i t [ or. 2 wherein the ring B i .

coREelitatla dat BoltheobefuliTbE Pabifuberds, atdefofiotnyl
e tRerCord Kydwd OBp, vﬁﬁilﬁgﬁq e ahyof oxyGkotBaldddution of

group, amnoC | -C6al kyl group and C2-C6al kanoyl
hydregplordc Fnédcanpourshtavcorad rguicoud aiomution 2f sodium
h gnerei n R 'bs unpsubstituted or bears a substituent
YEEPEEPed AT BATAYAr oxy GRE - eFgaRyC gABYEr CWaspaflkjpd and

[ ks o ] .

ol CHELRFRCRT ey 187 HE R PR MR £t gpmoouna
asgrauporaygaocglot®d otitlyf | sipuidy! @heUmeNAAIR) crude

atom C2-Co6al kanoyl group, N-(C2-C6al kanoyl)am no
profBgp, vae uesdl fof e eyt geegpiod withabikybanifibcation.

P, .0 m.no_1- C6al kyl group. 15. The_ conpound
lH'g\@g:gr%q[?‘él%%oad dr AP 1(3H: 25 dmedelh {BH. cBApolndg2-7-38 (3H,
m) [ epregentegd pypthgyformula (1) O DnngA D N- N

ESI-MS (m/e): 182 [M+H]"

Reference Example 6

S

|

Manufacture of 4-dimethylaminocethyloxy-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 ml) of 3.00 g {13.6 mmol)
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R3'" Hring B RZXRt (1) is:

3- (4- net hoxy- phenyl sul fanyl)-6-(4H[1, 2,4]triazol e-3-y
| sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxan de,
3-(4-fluoro-phenyl sul fanyl)-6-(4-nmethyl-4H[1, 2,4]tria
zol e- 3-yl -sul fanyl - N- (4- et hyl -t hi azol e- 2-

yl)-2-pyridi ne carboxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(4H[ 1,2, 4]

oﬂy ﬁLiéebﬁhénEﬁL S Wﬂﬁne@h@ﬂf@ﬁn@ﬁh deNE37PbGed ﬁﬁ; )st_?Lrglng

di ne carboxam d

at3- 7(04€ff(b@r]§25 (GO R Suﬁ'ﬁénféécﬁiéﬂ- sty on A2 wded with

sul fanyl)-N(4-nethyl -thiazol e-2-yl)-2-pyr 288 idine
wadghardresler agt ¢ wilthoe bhph e&qﬂ‘mﬂd anffhe- ergdnhetlaperiwas

H: | f 4- hyl -t h | e- 2-yl
wafr}e%:)ra’%lSWE%SE{a/qrbcgu ché:az qugglt:ls%altlnleaéglt?tlog )drled
n%r(c%a lffmé
a , 2, 4] tri azoI e-3-yl - any n[%\kr(ef l%% “I’a? h?%]?é?leg by a

s:lJl)J_cﬁ @yt icdiluen @lﬁfd&ﬁa(’[&ﬁ@f@hy (chloroform : methanol = 30 1)
3-(4-fluoro-phenyl sul fanyl)-6-(4H[
to192ve] 840 imgy divdeddy| 25%) feihyn) iNdipki devlieaRiye )a apypily
Sukg g{ car boxam de, 3-(thiazole-2-yl-sulfanyl)-6-(4H]
fer'i azol e- 3-yl sul fanyl ) - N (4-net hyl -t hi azol e- 2-yl

IS AR 5o s (571 o
ofl, 2pékhckannl e- aaxbosah:&anyl 15bF (tRrazoke:@syl )mayLhdi of
ne _carboxam d

4- @eﬁﬁeﬁyrwipsﬁwheoemc} 20omg] (t()r-llé’szm@oé-)nyf S9pPPyyipdide:
weg(éa#léég{rzg %h%%i 5%/ (séj(nim_ oa:'r kéClX]a mey ?’1 08 mmol) of the

abd\va ﬁlbﬂh@é&'l&:ﬁﬂé asti Fane 1H‘i 1 NS dn¥ldner8¥Etion

di ne carboxam de,
SOQUFIOHEMXWI et hgfdukf oyl Y06-Holxmet hylfhelHe¢action
so}.ﬁ%io t Qvia%ZO ffl.teryld_ Séjﬂ_ég&]&/rll)cyiﬂgl gg%l eth?é- filtrate was
partitioned by chloroform and a saturated agueocus 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 pl of anisole and 1.5 ml of

trifluorocacetic 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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yl)-2-pyridi ne carboxam de,

3-(3-fluoro-phenyl sul fanyl) - 6- ( H [

1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyri

di ne carboxam de,

3-(2,4-difluoro- phenylsulfanyl) 6-(4H[1,2,4]-triazole

-3-yl-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine

car boxani de, CLAIMS

3- (4-fluoro-phenyl sul fanyl)-6-(5-nmethyl -4H|

1,2,4]triazole-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyri
1. @hd@ﬁlpsafdb)@mrﬂrﬁﬁla O:

3- (4- eyano- phenyl sul fanyl )-6-(4H[1, 2,4]tri azol e-3-yl -
Ifanyl) N- (phi azol e- 2-yl ) 2- pyrldlne car boxam de,
yI sulfanyl) 6-(4H[ |

) -

N- (t hi azol e-2-yl)-2-pyrid
m d|e| “rlngB
wenyl sul ) 6-(4H[1,2, 4]triazol e-3-yl

-sul fanyl )> N- (@i azol o[ 5, 4- b] pyri di ne- 2. yl) -

2-pyridi car boxam de,

3- (4- met hoxy- phenyl sul fanyl )-6-(4H|

1,2,4]tridyol e-3-yl -sul fanyl)-N-(4-nmet hoxynet hyl -t hi az
ol e- 2-yl)-2-pyridine carboxam de, 289

r a phabftace éb?dﬂ;‘i (4H[
1, 2, 4]??%%%%?e 3(#EE§% lW)hl (thlazole 2-yl)-2-pyri
d| N&! reprsdnodS 6, oda divdenm @ehﬁaed Bydtbcatieh by by 1 &-6ldkdon

2,4]triazol e-3-yl -sul fanyl )-N-(thiazol e-2-yl)-2-pyri
atoma inwhich, hew the girgen number of the divalent saturated hydrocarbon group is 2 or more,

one :% rtlge a{:z Egtgmg FH_% eﬂﬁl ﬁ yl\yl‘_e]%llﬁ;ﬁag¥alngro§ ry'ft? T ,za_xe%qnialona?rﬁglﬁlr
atom€ar boxam de,

3- (4 fluoro-phenyl sul fanyl)-6-(5-nmethyl-4H[1, 2,4]tria
zol B! ISPIWGHES la|6f eyl herfbetddhird zap - %o W-BEmbered heteroaryl group,

i ne-2-yl)-2-pyridine carboxam de,
el S phhgl doms ang) Segapl 2. 4] 1 azol - 3-)
- S uéagﬁ?ybleané oHtgcﬁ'lafTe %ﬂgg%r]%\gm 51 groups seleczted from the group

cons13tn{g43f§1|ﬁirﬂ gﬂmPr@ﬁMGac-l 1 101-664 b 1
1,2,4]triazole-3 ylyigﬁggnyl) ﬁ%%%kﬁggﬁ%&§ﬁ%¥ﬁ§?{1hlaz

Cl-Céaléylgarbamoyl group, di- (C1-Céalkyl)carbamoyl group, carbamoylamino group,

.carbamoyloxy group, carboxyl group, cyano group, sulfamoyl group, trifluoromethyl group,
halogen atom group, hydroxy group, formyl group, C2-Céalkanoyl group,
N-(C2-Céalkanoylamino group, C1-Céalkylthio group, N-(C1-C6alkyl)sulfamoyl group,
N,N-di-(C1-Céalkyl)sulfamoy! group, C1-Céalkylsulfinyl group, C1-Céalkylsulfonyl group,
N-(C1-Céalkyl)suifonylamino group, C1-Céalkoxycarbonyl group, N-(C1-Céalkyl)amino group
and N,N-di-(C1-Céalkyl)amino group;

said C1-C6 alkyl group being optionally substituted with a hydroxy group, C1-C6alkoxy
group, halogen atom, carbamoyl group, mono-or di- C1-Céalkylcarbamoyl group, carboxyl group,
C1-Céalkoxycarbonyl group, C2-C6alkanoyl group, amino group, or mono- or di-
(C1-Céalkyl)amino group, and

said C1-Céalkoxy group being optionally substituted with a hydroxy! group, halogen
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yl)-2-pyridi ne carboxam de,
3-(4-fluoro-phenyl sul fanyl)-6-(3H[1,2,3]triazol e-4-yl
-sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,
3- (4- et hyl sul fonyl - phenyl sul fanyl )-6-(4H[1,2,4]triaz
ol e-3-yl -sul fanyl)-N-(thiazol e-2-yl)-2-pyri dine
carboxam de, 3-(4-nethoxy-phenyl sul fanyl)-6-(4H[ |
atol%; éﬂﬂafﬂo ZRb % Ronbl ool (@W&aﬁkyﬂbﬁr@aﬂ%&@e&y gﬁﬁwl gr‘bﬁB azo

2-yl)-2-pyridine carboxam'd
CB-C@zﬂlkcﬁﬂywbwbgreuw Celchikmpoly) gr6ur, Smhﬁtghmpwmohy-l ordE [
trlazole 3-yl -sul fanyl)-N-(thiazol e-2-
(Cé 56 Yh W“HW@P’car boxani de,

3(6 |ne3yl sul fanyl) - 6(4H—[
J?F F%%% e’ § -sul fanyl)-N-(thiazol e-2-yl)-2-pyri

d | e aadRb&s ﬁ{@sﬁiﬁe or different, each representing a hydrogen atom, C1-Céalkyl
3- (4-di net hyl car banoyl - pheny sul f anyl g E

grourp CA{Gopikemtdrenpdr rhlogen atom;

sul fa hi azol e-2-yl ) - 2-pyri di ne carboxam de,

3-(4- E¥%%Fﬁ6&bnethyl-phenylsulfanyl)-6-(4k+[
1,2,4]triazol e-3-yl-sul fanyl)-N-(thiazol e- 2-

car banoyl - phenyl sul fanyl ) - 6- (4H [

, 4 iazol e- 3-yl -sul fanyl)-N-(thiazol e-

l) - yri di ne carboxam de,

hyd ch yet hyl oxy- phenyl sul fanyl ) -6- (4H [
1,2,4]triazole-3-yl-sulfanyl)-N(thiazole-2-yl)-2-pyri

ciftbsdfts & 8 BOXAHLRA neRf 6- to 10-membered aryl hich may h
rIsj(-(4f;met hoxy- phenyl sulalf-ya YIS S (e remmoered anyl group which may have

ontheXing] 1tar|2@mip93e:aec;eﬁ fiom tﬁagmh;) cdNsiftingif TRIdsYIkalBra@el lophlkoxy
-thi__ azole-2-yl)-2-pyridine carboxam de,

groyp( Wﬂa?fﬁ%‘f’%ﬂl%?ﬁpn‘@@f%ylg&@y IoRerryC 5 GOl giopp6- (4H [

.cﬂgé 01%(515 ggaﬁlg?gg}%s@?bfanxtlhl\l-(thl azol e- 2-y

3- (4abenxy@nhy! - phenyl sul fanyl ) - 6- (4H-|
1,2,4]triazol e-3-yl-sul fanyl)-N-(thiazole-2-yl)-2-pyri

di neC , oxani de,
3- (4- gt ﬁ@ ul f anoyl - phenyl sul fanyl ) - 6- (4H [
2, 4] trt+azol e- 3-yl -sul fanyl ) -N-(t hi azol e-2-yl)-2-py

(i)

represents a thiazolyl group, imidazolyl group, isothiazolyl group, thiadiazolyl group, triazolyl

y
3
1,
2-
3-

group, oxazolyl group, isoxazolyl group, pyrazinyl group, pyridyl group, pyridazinyl group,
pyrazolyl group, pyﬁnﬁdipyl group, pyridothiazolyl group, or benzothiazolyl group;

said ring B optionally bearing 1 or 2 substituents selected from the group consisting of
C1-Céalkyl group, C1-Céalkoxy group, halogen atom, trifluoromethyl group, hydroxyC1-Céalkyl
group, C1-CéalkoxyC1-Céalkyl group, aminoC1-C6alkyl group, C1-C6alkylaminoC1-C6alkyt

group, C2-Céalkanoy! group, carboxyl group, C1-Céalkoxycarbonyl group and cyano group.
2. The compound according to Claim 1, wherein D is S.

3. The compound according to Claim 1 or 2, wherein both of R? and R® are hydrogen atoms.
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ri di ne carboxam de,

3- (4-di net hyl car banoyl - phenyl sul fanyl )-6-(4H[ 1, 2, 4]-
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-sul fanyl)-N-(thiazole-2-yl)-2-pyridin e

car boxam de, 3-(4-fluoro-phenylsul fanyl)-6-(4H|
1,2,4]-triazol e-3-yl-sul fanyl)-N-(pyridazi ne-3-yl)-2-p
4.y rlitd icorepounad advondingi tol €]aim 1 or 2, '
3-(pyraane-2-yI1su|fany|)-6-(4kt£ o

1, 2, A7hersimthe Fig2 4454 phepyleayy) ijothiazolsh prerpl imidazapyl gropp myxpgolyl

i BindBBRONERIR, W, isaoir iy tmqlhirgep, poics group
pykimididt igfdup Zatye g%u;y, khigdlyi 2i3Yp, hsohiZRY k%D BS5y2i¥) gréapd¥hich

di ne car boxami

opgoiiadly pesttdiyd engze find he-23eryips selédtairfydn) thé efobpednkis@nedlf O iGHaTkyl
oIe-F- | -sul fanyl)-N-(4-nethyl-thiazole-2-y

E9Y4p, E_-ﬁ%ﬁl}(ﬂﬁyrgo@a}r@ggrgwp@gl’ group, hydroxy group, hydroxyC1-C6alkyl group,

SsaAbixldr. ul fanyl)-6-(4H|
leiélfd"i‘f%rr ?g%ﬁq?%’%ﬁ E”E‘fkg{a‘%‘i‘? _N-(t hi azol e-2-yl)-2- pyr
I di ne car boxam de,
3-&6-nethy|-pyrjdine-3-y|-sulfanyl)-6-(4%#[1,2,4]triaz
5. oilee guypourd geperdipk Jo QlaitRl ot Wikdrein X' agrepsbelgeted from the group

1)-.2-pyr.i di ne car boxam de,
ool BHtae) Ry DD g P aegn e SHy 1 N-6Bas% P 204
_CﬁgnqL@Hgonmggtﬂgqyl)-N—(Z-nethyl-thlazo
. e-4-yl)-2-pyridine carboxam de,
3-(6-net hyl -pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triaz
ol e-3-yl -sul fanyl)-N-(4-nmet hoxynmet hyl -t hi a
6. 7 §icampdup nceprdigg to filaim 1006 P ydwesin theringB (sk-thistdhyligrotip, thiadiazolyl

t.etrazol e-5-yl -sul fanyl )-6-(4 i
& "?P’z‘?"zfﬁ"?ﬁ &X8F -Yﬁa‘-zwi Ear 8??%6"}}‘5?@’“ HPUR O Brislylgryupy_
yridi ne carboxam de, 291
3- (4- hydroxyet hyl oxy- phenyl sul fanyl)-6-(4H[ 1, 2, 4]
7. t Theapobeund-aptording foallyit) I d-2(wikeiaR bk a 3- toyll0)me2ntRyed aryl group, 5- to
ri di ne_carboxam de,
10-mephergd heterpsry Larpupo et aygloakyl-epmveed B tl ¢aslyoph.) - 6- (4H [
I,2,4]triazol e-3-yl -sul fanyl ) -N- (i soxazol - 3-y

8. The compound according to Claim 1 or 2 wherein R! is a 6- to 10-membered aryl group or 5-

to 10-membered heteroaryl group.
9. The compound according_to Claim 1 or 2 wherein R' is a 6- to 10-membered aryl group.

10.  The compound according to Claim 1 or 2 wherein R' is a 5- to 10-membered heteroaryl

o group.

11. The compound according to Claim 1 or 2 wherein the ring A is unsubstituted or bears a
substituent selected from C1-Céalkyl group, C1-Cé6alkoxy group, hydroxy group,
hydroxyC1-Céalkyl group and C1-C6alkoxyC1-C6alkyl group.
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1) - 2-pyri di ne carboxam de,
3-(4-fluoro-phenyl sul fanyl ) -6-phenoxy-N(4-nethyl -thia
zol e-2-yl)-2-pyridi ne carboxan de,
3- (2-chl or o- phenyl net hyl - am no) - 6- (4- et hyl - 4H |
1,2,4]triazole-3-yl-sulfanyl)-N(4-nethyl-thia
zol e-2-yl)-2-pyridi ne carboxam de,
3, 6-bi s-(pyridine-2-yl-sul fanyl)-N(4-nethyl-thiazol e-
2-yl)-2-pyridine carboxam de,
123, Ghbi:csnl:(odnd dcgatlimg ph€lainh & ol £ &haedip ttdrind Bieh ydzolyhiragn| e
% - pyridi ne carboxam de,
thig: Ezwlﬁwﬁﬁ%fmhégz&wwr BUIdPRIPYLaPYR: hi azol e- 2-yl ) -2-p
yri di ne carboxam de,
3,6-bis-(5-nethyl-[1,3,4]thiadiazol -2-yl-sul fanyl)-N-(
13, hiTaZ ngrodnd/dctordmpYd Clginpﬁoxcflaﬁrﬁ%%iﬁ‘meQﬁg B is unsubstituted or bears a
3- (4- met hoxy- phenyl sul fanyl)-6-(4
substiuen seleptad trbw (3 - Qﬁaﬂ@l.lgl‘banyhl)lgehi-a(oﬁr nmrhwcmmaa@bgreupz y

wmho - Rt CaneRRy B (art

1,2,4]triazol e-3-yl-sul fanyl)-N-(isoxazol -3-yl)-2-pyri
di ne carboxam de,

143 - THe dvaipbendyacidi@ny toSClhitraNyt 2) wilrdidhkt ik unsubstituted or bears a substituent
1,2,4]triazol e-3-yl-sulfanyl)-N-([1, 3, 4]thi adi azol -2-y

se]]egtcéfum) hydrpiCA &Qg&wbmm@é)ﬁalkyl group, Cl -Céalkoxy group, carbamoyl

gr Tp(zéhFFf}IF}g‘i%lf %}ﬂ?}g ltt‘]{ ?%ﬁi) kpra(l[amoyl group, cyano group,
S ) A N,
ClI—C@Ws&lﬁgﬁy} gidht, 411 AEdalkylafiaddi@eup] o dMiRZ DBalkyl group.

2-yl)-2-pyridine carboxam de,
3 (4 nmet hoxy- phenylsulfanyl) 6-(4H[1,2,4]triazol e-3-y

C aF I lé:f()%ﬁ] ud)g acco{'fu}{g torBIalm % \éilezem thg X rnllp%h.md re;e)resented by the formula

DS (4- met hoxy- phenyl sul fanyl )-6-(4H[1,2,4]triazol e-3-y

| -sul fanyl)-N-(pyridine-2-yl)-2-pyridine carboxam de,
(4- met hoxy- genyl sul fanyl )-6-(4H[1, 2,4]triazol e-3-y
5- et hoxyl car bonyl -t hi azol e

' car hqx de,
-yIHsuIf1g§§E26-(4FL[1,2,4]triazole-3-y|-
i azol e- 2-pyridine carboxam de,

3-(1-math§;E 1etrazo|e 5-yl -sul fanyl )-6-(4H|
2,4]tri &%ol e- sul fanyl)-N-(thiazole-2-yl)-2-p

()
_is:
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-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-
yD)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(4-methyl-thiazole-2-yl)-2-pyri
dine carboxamide,

3-(4-fluoro-phenylsulfanyl)-6-(1 -methyl-imidazol-2-yl-sulfanyl)-N-(4-methyl-thiazole-2-y1)-2-pyr
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292 yridi ne car boxam de,
3- (4- hydroxyet hyl oxy- phenyl sul fanyl)-6- (4H [
2,4]triazol e-3-yl-sul fanyl)-N-(isoxazol e-3-yl)-2-p
yri di ne carboxam de,
3- (4-di met hyl am noet hyl oxy- phenyl sul fanyl )-6-(4H[
1,2,4]triazol e-3-yl -sul fanyl)-N-isoxazol e- 3-
idile)carboiidi ne car boxam de,
3- (4-fl uor o- phenyl sul fanyl ) - 6- phenoxy- N- (4- et hyl -t hi a
3-¢6Heer@-pirdnylsRianyh ol Metisat Haxazbd S, yi-sulfanyl N -(4-methyl- thlazole— -y)-2
3- §2 ch] or o- phenyl net hyl - am no) - 6- ( 4- net -4H-[ 1, 2, 4]
“PYTi{iES gArkoxamige. sul f anyl ) - N- ( 4- nethyl-thla
y car
S ESRER T L 291 S B R ffm&ﬂ)(%wnyﬂhmlea%a Dezpyricine
cadbokhthidd- pyri di ne carboxanlde
3,6-bis-(4-f|uoro-phenylsquanyI)-N—(4-nethyI-thiazole
3-(Rilydry-penplgwifedyline-(¢Hi h2i riadse-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-pyridine
, 6-bj s-(thiazol e-2-yl-sulfanyl)-N-(thiazole-2-yl)-2-p
IX¢de car boxani de,

- v/ ), AN | | = = -
R AN AL o
Bmﬁﬂmﬂﬁmhoxy phenyl sul fanyl )-6-(4H[ |

2,4]triazol e-3-yl -sul fanyl)-N-(5-net hyl -t hi azol e- 2-yl

3- 62 f@oﬁ) -phenylelilfany k6 40 Kadhi leazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-pyridine
%)%a t hoxy- phenyl sul fanyl ) - 6- (4H |
ca nﬂ?erlazole 3- yI sul fanyl ) - N- (i soxazol e-3-yl)- 2- pyr
I, . i .
3 Iﬂﬁlhﬁﬁllf gg({;rﬁg &I%ZS ef- ﬁugfarg'l)(-lj-l_khtaioké—} Pf YL 8'13 gar:lgm){/anude,
3- (14 ﬂalofd‘ Iﬁmw&xyl}lﬁ(({iH I 34]4:]&561@3@1&&11&@1)&4 Ythihzole- By hyeiane

car boxam de,
Cmﬁoﬁwmﬁ%thoxy phenyl sul fanyl)-6-(4H[1, 2, 4]tr|azole 3-y

fan i.azol.e- 5-
3-(24:1- ‘aérlmeﬂ'g)llmﬂfz nyzs]G 4—metgyl-4H-[1 2 4]tn)£zgle- 3-yl- su){fanyl)—N (thiazole-2-

yI)Bzﬁﬁdﬂ&%tcEk%M&enyl sul fanyl)-6-(4H[1,2,4]triazol e-3-y
| -'sul fanyl’) - N- (4- net hyl car bonyl ) - thlazole

3-(3-Zhugtoyphenyyni thehil yos(4ERH1 M&ﬁkcﬂ&f’,-yI-squanyl)-N-(thlazole-Z-yl? -pyridine
3- (4- met hoxy- phenyl sul fanyl ) - 6- (4H+ [ 1, 2, 4] tri azol - 3-y

carpoxaiideany| ) - N- (pyri ni di ne- 4- yI )-2-pyridin e

RS P DA oale TR 30 el gy pyvidine
carBbAfidec ar boxam de,
3-(4-fluoro-phenylsulfanyl}-6-(5-methyl-4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(thiazole-2-y1}-2-pyri

~ dine carboxamide,

3-(4-cyano-phenylsulfanyl)-6-(4H-[1,2 4]triazole-3 -yl-sulfanyl)-N-(thiazole-2-y1)2-pyridine
carboxamide,

3-(pyridine-4-yl-sulfanyl)-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-sulfanyl)-N-(thiazolo{5,4-b]pyridine-2-yl)-
'2-pyridine carboxamide,

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(4-methoxymethyl-thiazole-

 2-yD)-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-ethoxycarbonyl -thi azol e-
2-yl)-2-pyridi ne carboxam de,
3-(pyridine-3-yl-sulfanyl)-6-(4H[1,2,4]triazol e-3-yl -
sul fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,
293 3-(6-net hoxy-pyridi ne-3-yl-sul fanyl)-6-(4H|

3«54; goefﬂl E)ﬁé ?l%ﬁ’llfa%yﬁ BthH?beA, Xéo e-ﬁkrl(s'hnér%f) = y%g&f%i erﬁ ﬁ?;%g'ndlne

ne “car boxam dé I ne-

ca:tbcﬁamjdb,rl azol e-3
fany Iéﬂ %4 met hoxynet hyl -t hi azol e-2-yl)
3 (t 10519,an diviraulkgylly )(ﬁlﬁ{il@él]tnazole 3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

ca?bo%gk%ﬁ{\!l oxymet hyl - 6- (4- et hyl - 4H |

, 2, riazol e-3-yl-sul fanyl)-N-(thiazol e-2yl)-2-pyrid
3{Nethé: ApRet Gisult: 1 -6-(4H-[1,2, 4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-pyri
3- pheangl}]y Fr%tang; é(ll rre{rﬁayzlo-em-{[su anyl)}-N-{thiazole-2-y1)-2-pyri
dine Grbpkemidazol e- 3- yI sul fanyl)-N-(thiazol e-2-yl)-2-pyri

g{ e car boxan
-Gl Binamplruen i o G by 2. il gy ans-Ahiacfecks -]
i ne carboxam de, -
pﬁm&e afzylrfju%?%@r%)ca%oi? W "6 Cart |
3- @rﬁetﬁﬂltphb@m&ﬁryﬁ 6‘d4ﬂS[ll|2fz@tl9M£cﬁe-ﬁ\|y( §J‘faﬁ5ﬂﬁﬁ§4-%1eﬂlo)&yrgetm Khiazole-2-
di ne carboxam de,
yig2- Pm@qmtuqydnad%noet hyl - phenyl sul fanyl )-6-(4H[1, 2, 4]t
3-@;10?1%)6?( &}ﬁn S %QX]J-I )[l 2N- 4 glagl()l?a-ZSOjlzliuf?f'zlnyl)zN-(4 met%oxymethyl-thlazole 2-
nomet hyl - phenyl sul fanyl )-6- (4H|
y1)32 Aﬂeﬁ&?ﬁg%é[nﬁﬁ% yl sul fanyl)-N-(thiazol e-2-yl)-
3- (Z fhlyyfd hiefiesutRANIPEEOH-0IE2, 3 Jtriazole-4-y1- squanyl)-N—(tmazole-Z yl)-2-pyridine

3- (4- et hoxy- phenyl sul fanyl )-6-(4H[
C@O@Mﬂlﬁbrl azol e-3-yl sul fanyl)-N-(thiazol e-4-yl)-2-pyrid

3y R P B 1B iy ersbechoyh Sl fpm Ay hingolp Ay 2-pyri
dn{ecgpnga{lﬂl@gl azol e- 3-yl sul fanyl ) - N- (t hi azol
e-2-yl)-2-pyridi ne carboxam de,

3- (Bﬂiﬁeﬂioﬁﬁﬁahﬁ)y}sulﬂi@D%L@HL[ﬁ 2aytkidzofe-3-¢hkul fanyl)-N-(5-hydroxymethyl-thiazole-
2,4]triazol e- 3 yl sul fanyl ) - N (4- hydroxyet hyl -thi azol
'Y@-%ZP yAdingcahoyammifleli ne car boxani de,

R T R RN R (AT o R
yl)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-{1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-pyrid
* ine carboxamide,

3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4triazole-3-yl-
sulfanyl}-N-(thiazole-2-yl)-2-pyridine carboxamide,
3-(4-trifluoromethyl-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-yl-sulfanyl)-N~(thiazole-2-
yb)-2-pyridine carboxamide, |
3-(4-methylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl}-N-(thiazole-
2-yl)-2-pyridine carboxamide,
3-(hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyri

dine carboxamide,
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)-2-pyridi ne carboxam de,

3- (6-net hoxycar bonyl - pyri di ne-3-yl sul fanyl )-6-(4H[1, 2
,4]trizaol e-3-yl sul fanyl)-N-(thiazol e-2-yl
)-2-pyridi ne carboxam de,

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

3%‘91118“{;1??)”(}%%1'1)%8%@;& ﬁﬁ&?&%ﬂ% g%ﬂ ulfanyl)—N (5-dimethylaminomethyl-thi

azm le2-4}- E—pyrahmdcafbi&xgthlﬁegl fanyl )- N (t h| azol e-2-yl)-2-pyrid
%1 car boxam d

i Vla?‘@??hﬂé‘?whesxqul@nﬂbﬁ SR I # iripmgle PB-s-sylfy])-N-(thiazole 2-y
1)é6y§-né%é£ar 20l 8-3-yl sul fanyl) - N-(thiazole-2-yl)-2 294
| he carboxani de,

r h L I 5 ovridi
> Ul U B i
nef carbpxapiide, 2- pyri di ne car boxani de,

-(6- | -p 3- I | f 6- (
3 o ey R r A ROV I 1) M ABiecls 2D 25y

ndﬁecamgxa% di ne car boxani de,
- (4-di net hyl anunoet hyl oxy- phenyl sul f anyl ) - 6- ( 5- et hyl|

3 @Adﬂnéthﬂca%aﬁ]oyt pheﬂ?l@lhﬁmﬁ) RoAg:s éf amyl)-N-([ 1,
: 2, 4]t hi adi azol e-5-yl)-2-pyridi ne carboxam de,
. triggoled- ﬁﬁylf@yhﬁf hwmw-ﬁmﬂ)r%wﬁhnewhlsbu*aﬁmdwl )-6- (4H[

>-Gubtithy el gt e A Y ol 51 S ngh R dhidrofe 2-y1)-2-pyricin

ecgfb(,gangaeet hyI am noet hyl oxy- phenyl sul fanyl)-6-(4H[1,2,4
Jtriazole-3-ylsul fanyl)-N (thiazole-2-yl)- 2-pyridine

3-(@ dlubmxhenytia] fanyl)-6-(4H-[1,2,4]-triazole-3-yl-sulfanyl)- N-(pyndazme— -yl)-2-pyridine
3- (4-pyrrolidinoet hyl oxy- phenyl sul fanyl )-6-(4H[

carpoxamide, t 1 j azol e- 3-yl sul fanyl ) - N-(t hi azol e-2-yl ) - 2-

ri.di
> @t SR RBEL Hiegeip o ey apiogogh y owdine
carbolahid, 4] triazol e-3-yl sul fanyl)-N-(thiazol
e- 2- yls 2-pyridi ne carboxam de,
3Gyl pyridhie Ay b DU 0- Aokl o3 9141 ot PR fradhnesd-512-pyri
| fanyl)-N-(thiazol e-2-yl)-2-pyridine carboxam de,
ding cgrhdxdinifst hy| ani noet hyl oxy- phenyl sul fanyl ) - 6- (4H [

3-(dnfeetigl by HafB S-Sy (AN i Nadots AT )N 4-methyl-thiazole-2-y
D)-2-pyridine carboxamide,

3-[4-(1-hydroxyethyl-phenylsulfanyl)-6-(4H-[1 .2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyr
idine carboxamide, |
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-{ 1,2 4]triazole-3-yl-sulfanyl)-N-(2-methyl-thiazole-4-y
1)-2-pyridine carboxamide,

3-(4-dimethylcarbamoyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(2-methyl-thiazol

e-4-yl)-2-pyridine carboxamide,

| 3-(6-methyl-pyridine-3-yl-sulfanyt)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(4-methoxymethyl-thia
zole-2-yl)-2-pyridine carboxamide, _
3-(1-methyl-1H-tetrazole-5-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-p

yridine carboxamide,
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2,4]thi adi azol e-5-yl)-2-pyridi ne carboxam de,

3- (4- car banoyl net hyl oxy- phenyl sul fanyl)-6-(4H[1, 2, 4] t
riazol e-3-yl sul fanyl)-N-(thiazol e-2-yl)- 2-pyridine
car boxam de,

3- (5- brono- 6- net hyl - pyri di ne- 3-yl sul fanyl )-6-(4H[1, 2,
4] triazol e-3-yl sul fanyl )-N-(thi azol e-2-yl)- 2-pyridine

R s R L Pl P N Goosazod 390 2 py
ridin@cA4fdxam@eol e- 3-yl sul fanyl ) -N-(3-nmethyl -[ 1,2, 4]-thi
adi azol e-5-yl ) -2-pyridi ne carboxan de,
3-§t-flimethylamindebxlpet-phenylph anyl)-SAT-AN Y 1 )diaz6le (54 metanyl) - Ndgibofkazol-3-y
5,2.ﬁ%triﬁzole-3-y|squanyI)-N—(B-nethyI-
PYHIRF 4R %7 0l e- 5-yl ) - 2- pyri di ne car boxani de,

B RO EG1R Y8 b)) 7465 e g iazal e-3-yls
R T GO R
3-2-éhigryphehiyheet g daRBN AEA A hethyl-4H-[1,2, 4]triazole-3 -yl-su]fanyi)—]N-(4-methyI—thia

3-§6-nethy]-pyridine-3-y|su|fany|)-6-(4k¥[ 1,2,4
z0l&-3-3D girariding tashaxpmidpl ) - N- (3- net hyl -[ 1, 2, 4] - t hi adi
L e-5-y| )- 2-pyr.i di . i de, :

5 OB B R PR RGeSy cwveamit

- . ulfa 14 i Rl 320l.0 arboxamide

AP0 il 4 P Dy e s

3,8bis Gthimetl b hyl-pyifanyl)- NetBazyley1f-2pytidinBeaftoxamiify | - 4H [

2, 4]triazole-3-ylsulfanyl)-N(3-nmethyl-[ 1,2
3,%@?—_(?-%“6%[5"-@2304] @ag%;{lyqsi’%:Qsﬁ%ﬂj&éh@gﬂ%%&ﬁgmqme carboxamide,

- t ri dine-3-vylsul fanyl)-6: .
AT PG S G e SRty bizae g0 20
yridine cang;@Mﬁdegl ne car boxam de,

3- (2, 3-di hydrobenzof uran-5-yl sul fanyl )-6-(4H|
3-(#;methtixy 1pheny bhdanghyeHEHHA 2@tk ihzolé-F-yhiubfan )N 2isydayol 2-y)2-pyridine

i di ne carboxam de,
Fmr9¥%@§%thyl-pyridine-3-y|su|fany|)-6-(4k¥[

T IR T A P

ridBre cobomikdg, - pyri di ne- 3-yl sul fanyl ) - 6- (4H[
1,2,4]triazol e-3-ylsul fanyl)-N(3-cycl opropyl-[ -
3-(4-npethoky-phenpiselftingly-OHEH 51,98 )triRzofpy3-y Idiutfenyt)a o R atjihidiazol-5-y1)-2-py
di met hyl am noet hyl oxy- phenyl sul f anyl ) - 6- ( 5- net hyl

3. (4.
-ndmﬁ%WPmT, *A]tri azol e-3-yl sul fanyl )- N (3-

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(4-methylcarbonyl-thiazole-
2-y1)-2-pyridine carboxamide, '
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(pyrimidine-4-yl)-2-pyridin
e carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4}triazole-3-yl-sulfanyl)-N-(pyridine-2-yl)-2-pyridine

carboxamide,

3-(4-methoxy-phenylsutfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(5-ethoxylcarbonyl-thiazole

-2-y1)-2-pyridine carboxamide,
3-(pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(thiazole-2-yl}-2-pyridine

~ carboxamide,

3-(1-methyl-1H-tetrazole-5-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-p
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met hyl -[ 1, 2, 4] t hi adi azol e-5-yl)-2-pyridi ne

car boxam de,

3-(2-fluoro-pyridine-4-ylsul fanyl)-6- (4H—[ 1, 2,4]
triazol e-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
car boxam de,

3-(2-nmet hoxy-pyri mdi ne-5-yl sul fanyl)-6-(2H|
yrdigs AtokdidQ! e- 3-yl sul fanyl) - N-(t hi azol e-2-yl ) - 2- py
ri di ne carboxani de,
3-8 l@ﬁkqmethyibxypmenﬁsmnﬁw{a&u[If,aamyﬂa)aol&a(ﬁsmﬁhﬂm-(ﬁbke{z&,e% -yl)-2-p
,4]triazole-3-ylsulfanyl)-N ([ 1,2, 4]-thiadi
réijil%ﬂcérbBXW§1 »2-pyridi ne carboxam de,

3- -§1ﬁle@ P!t?l%lm\( | &%l?@%k-ﬁ;%ﬁﬁg ﬁ])tqﬁzolgaﬁ—yl [salfa%jd?- —igci)x%zoleﬁ-
yfﬁm_lp@z@h@;a%xmnﬂg pyri di ne carboxam de,
3- (4-di et hyl car bam)yl nmet hyl oxy- phenyl sul fanyl)-6- (4H|

3--uoag- Phelll}alzldfaayl,'ﬁéwhwkﬁ-ﬁd‘ﬂln)etw-(tﬁlhho&mmﬁ—pyrIdlne carboxamide,

b
3RS o 0 R B-AFH-Ekd gty S qlfap)-N-Gh-metbyl thia
Zoil&gyﬁ]ztpg,h@ 9$a‘?bo§éﬁﬂd§m fanyl)-N-(thiazole-2-yl)-2-py

ridine car

3 eb(sfﬁpmw yIRMIAngH) e ¢4SmythALthib b - %{r)@ ;{y'émfﬁeu}uéxaﬂlt&e[
triazol e-3-ylsul fanyl)-N-(thiazole-2-yl)

1, 2,
3,6 @ﬁ%ﬂ@pﬁ@%ﬁpmaﬁ{ -@lenethyl-thiazole-2-yl)-2-pyridine carboxamide,
- 6- (pyrazol e- 4-yl sul

et h ul f anyl
3 éfz%‘ gtf‘ﬁach{ff 1 h?‘ﬁ%ﬂ\qtﬁf}’%zée% 36%/17"?{5“ e CA9EAIR. box ami de,
3 6351& @5491%@?12[3218 ilili?&’lgi;. Su%—gg%‘@ﬁ%&lﬁgy(gﬂazg{ é,_k-%-pyndme carboxaniide,
-(il Iﬁetlﬁﬂxyﬁ)htr&ﬁuﬁanyD%L(ﬂHE{-l Rl trizzopy3-iCkiulenyEan j@ﬂﬁ@fﬁyﬁﬁazole- 2-y1)-2-p
3- (4-di met hyl am nosul f onyl - phenyl sul f anyl ) 6- (4H [
W‘ﬂmQC%ﬁ’Q’ﬁamﬁol e- 3-yl sul fanyl)-N-(thiazol e-2-yl)

GBS EP S AR el sl isosszole 33D 2-pyidine
carboxtnfidd 1 i azol e- 3-yl sul fanyl ) - N- (3-net hyl - [
1,2,4]-thiadia zole-5-yl)-2-pyridine carboxam de,
3(8-nfetho3y-gheny BniGingHBQHE B ATiriydofeld laslthnyl)N([4 +3L4[}ﬂ1ihdiazcﬂe} 2-y1)-2-p
triazol e-3-ylsulfanyl)-N-(3-nethyl-[ 1,2, 4]
y“?‘ﬁﬂ?%%ﬂ@lds»yl )-2-pyridine carboxam de,

3(%-%,‘112?{?-@' b g%r@ﬁ][{ g,%p%zo% fﬁsu{fanyl) N-([1,2,4]-thiadiazole-5-y1)-2-

pﬁdn&é&&ﬁ&ﬁ&é,ne 3-yl)-2-pyrid
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4}triazole-3-yl-sulfanyl)-N-(4-methylcarbonyl)-thiazole

~2-yl)-2-pyridine carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(pyrimidine-4-y1)-2-pyridin
¢ carboxamide, ' '
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3 -yl-sulfanyl)-N-(pyridine-2-yl)-2-pyridine
carboxamide,

' '3-(4~methoxy-phenylsulfanyl)-6-(4H—[1,2,4}triazole-3-yl~sulfanyl)-N—(5-ethoxycarbonyl—ﬂliazole-
2-yl)-2-pyridine carboxamide,
3-(pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide,
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I ne car boxam de,

3- (4-car boxy- phenyl sul fanyl ) - 6- (5- net hyl - [

1,2,4]triazol e-3-ylsul fanyl)-N(3-nmethyl -]

1,2,4]-thiadi azol e-5-yl)-2-pyridine carboxam de,

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

| e-3-yl sul fanyl)-N-(pyradi ne-2-yl)-2-pyridi ne
3ARBAX - 3. 2-y1)-2-pyri

R R e U et
dlyd:&mﬂcﬁcamylé) N-(3 rrethyl [ 1,2, 4]-

r|dine carboxanide,

t hi adi azol e-5-
3 @y(léln%tthlfaw%ﬁg é{) éé'})‘/’]ia@guef-;a}ﬁ‘ymfaﬂﬁl-)wr{lethoxymethyl-thiazole—2-yl)
Q%”édé%&ﬁﬁﬁéﬁhe 3-ylsul fanyl)-N-(3-nmethyl -[

azol e-5-yl)-2-pyridi ne carboxam de,

I ZO1e- J—i.---'ine
3- ﬁgﬁfmg@ﬁfi&}@%ﬁﬁ% 3l cEf 2 0% fglflglm&&lyg _I\ﬂtﬁ bh o B1R2-Fy
GWM@mpvnldlne car boxami de,

Isulfanyl

3-(5- | di 3-

3-&¥%¥121qu¥ Igztaﬁeﬁr -4 Ig}?tgﬂr%ﬁﬂya 4ltredls ﬁbanﬁf;nylf -W-(thiagplet2 @t pyridin
' b

e dﬁfbf%%hce 3?:-?1&18/%% ;EH)@’ 49[)!3 ) 4&@152 & u—?il sgﬁ‘@rryj)_-1%-_((&12?';91[3~%:y2-24ﬁ)ynd1ne

caiblokaziod, e- 3- ylsulfanyl) N—(pyradlne 2-yl)-2 -pyridine
car boxam de,

3-@-1uerombenyinethyl)-6 d# 1, 3 4itiazalet Jaylyshifanfh) (NHthizzole-2-y1)-2-pyridine
% 2, 4]ltriazole-3-ylsulfanyl)-N(1-nethyl-1 H]|

CAPOAYSYra zol e-3-yl)-2-pyridine carboxani de,

A e B\ L AP b5t

yhhnadﬂﬁﬁﬁbﬂeS yl)-2-pyridi ne carboxani de,
3-(4-fluoro-phenyl sul fanyl)-6-(4H |
3-(4-dzmethylgnpinoresties] Bherybul finahyd-(HHNA 2 ¥ triesobey3-yIulFanfy1)-N-(thiazole-2-y1)-

azole 3- 297 yl)-2-pyridine carboxam de,
21@“5% ﬁ%ﬁ % dazo- [1, 2-a] - pyrldlne 6-yl sul fanyl ) -6-(

- ““**‘“"’"%Pﬁ%*‘%‘ﬂ. 6 SR BRI GrIR Sypalaty g poiaine
cmﬁm@ﬁmmmthyl pyrldlne 3- yIsquanyI) 6- (4H |

2,4]triazole-3 %Isulfanyl -N- ( 3- hydr oxynet hyl - [
3 (i-dzneahquarb@ﬁ\pﬁ@ﬁ&lz Pcyplsergvlsytlf@wwf(ﬂuf[héAbaamtexbpﬂmi&nyl)-N-(thlazo1

oG preny s famy ) o (Tl -4
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(4-hydroxyethyl-thiazole-2-y
I)-2-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-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]trizaole-3-ylsulfanyl)-N-(thiazole-2-yl
 )-2-pyridine carboxamide,
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsul fanyl)-N~([1,2,4]thiadia
zole-5-yl)-2-pyridine carboxamide,
3-(pyrimidine-5-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-pyridine
carboxamide,

3-(6-hydroxymethyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3 -ylsulfanyl)-N-(thiazole-2-yl)-2
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[1, 2,4]-thiadi azol e-5-yl)-2-pyridi ne carboxam de,

3-(6-net hyl - pyridi ne-3-yl sul fanyl ) -6-(5- hydr oxy-4H [

I,2,4]triazole-3-ylsulfanyl)-N(3-nmethyl-[ i,

2,4]-thiadi azol e-5-yl)-2-pyridi ne carboxam de,

3-(1-nethyl -1 Hindazol e-5-yl sul fanyl )-6-(4H [

|, 2,4]triazol e-3-ylsul fanyl)-N-(3-nmethyl-[1,2,4]-thi
Paddiny eltwxSaigk,) - 2- pyri di ne car boxam de,

- (3-met hyl - | di ne. 7.
. %ﬁw%ﬁ%y&gﬁ%nelj ﬁo@%){pilgé%ﬁ]ef%-y §7Q4 lfzgfﬁk;gliaaollqrg ylsui anyl) N (thiazo
1eb3ngf.§z§}ydilae[cgrngﬁag hi adi azol e-5-yl)-2-pyri di ne

car
3-G-pdth@pyribineetybyilfapye-dinye 23ﬂmh§ﬂ!é 1 aRlitah y?"[\( it h thladlazole—S—yI)
1,2, 4] triazol e-3-yl sul fanyl)-N(3-nethyl
-%mrr@amazhﬂxem@syl ) - 2- pyrl di ne car boxani de,

3 % éma?%ldr R R fgppa tiay!lrﬁg{—ﬁi]/% i r%_zélg-glzy[lsulfanyl)-N-([l,

; i ne carboxam de,
? %Jm}ha%ng% ﬁé@yﬁ pﬁé%‘{y")%‘ﬁ’f’?"“%‘f) 6- (4H[

3-(1; @yﬁ}methﬂwhanaaylssmrﬁamymn [N-z(ctl]mm.ﬂlél:’/ st BAnf1-N2(t i ipp e -y1)-2-
zole -3-yl)-2-pyridine carboxam de,
pygdipgcabassisiephenyl sul fanyl ) - 6- (4H[ 1, 2, 4] tri azol e- 3-yl

3-@%%@?&%(§%ﬁoxy-pﬁleﬂyﬂﬂf% )a6z(%hS[1 i,ﬁtn)azo%e-? %fsglfany ) l1’]\]e(ﬂrnazole—2—yl)-

Xam
2-Bridfie RbOAXYPY T | di ne-3-yl sul fanyl)-6-(4H-[
1,2,4]triazol e-3-ylsul fanyl)-N(3-nethyl -]
3- (i! pﬂﬂdl]ldllkneﬂdloxy-ahemb/buﬂanyl)ﬁ -(2HA Y L jAltH el Ryl faayi)-tiethiazole-2-y1)-2-
H i m dazol e-1 yl)-phenyl sul fanyl]-6-(4H][ |
PY“‘%*“?LWW%% 3 -ylsulfanyl)-N(3-methyl-[ 1,2, 4]-

3{%-*?1?@&1#2&%%%&?}(1#&( ﬁwd&{?—?éﬁ%‘/][}%@é' @E{fff@ /ﬂt%’azole—f&-ylsulfanyl)-N-(thiazol
e-21ylR2 ) fidihe@ioRardy, sul fanyl ) -N-(1 H-[

1, 2] -pyrazol e-3-yl)-2-p yridine carboxam de,
3-@W@@%ﬂh@@ywr(ﬂﬂﬂhé,4Brigdo]§:bﬂ lafahyl)-Br({idddole-2-y1)-2-pyridine

é, Zh@tri azol e-3-ylsulfanyl)-N-(I -nethyl-1 H pyrazol
cargoxpImydey _ 2_pyri di ne car boxam de,

A S BB Al g

2,43higllipzole-pyN)-2diyHinG adrbxmidede,
3- (4- net hoxynet hyl - phenyl sul fanyl)-6-(4H[1, 2,4]triazo

3-(4-earbamyqydrodthyigntyy phishylsul famst RG-(4HL] 162, 4istiaagled3eylsulfanyl)—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-y1)-
2-pyridine carboxamide,
3-[4-(2-hydroxyethyl-phenylsulfanyl)]-6-(4H-[1,2,4]triazole-3-yisulfanyl)-N-(3-methyl-[1,2,4]-thi
adiazole-5-yl)-2-pyridine carboxamide,

3-[4-(2-hydroxyethyl-phenylsulfanyl)]-6-(5-methyl-4H-[ 1,2,4}triazole-3-ylsulfanyl)-N-(3-methyl-
f1,2,4]-thiadiazole-5-yl)-2-pyridine carboxamide,
3-(pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-{ 12,4]-thiadiazole-5-y1
)-2-pyridine carboxamide,

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1 ,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-thiadi
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3-yl)-2-pyridi ne carboxam de,

- (4- met hoxy- phenyl sul fanyl)-6- (4H [
i
4
a

3
1,2,4]triazol e-3-yl-sul fanyl)-N-(4,5-di methylthiazol e-
2-yl)- 2-pyridine carboxam de,
3 -fl uor o- phenyl sul fanyl ) -6- (4, 5-di met hyl -4H-[1, 2, 4]
triazol e-3-yl -sul fanyl)-N(4-net hoxynet h
a?y)nem? #RligineboxardiaBy T i di ne car boxani de,
(4-(1- et hoxyet hyl ) - phenyl sul fanyl )-6-(4H[1, 2,4]tri
3-&¢-dinetiBlaylincstiyoayyhenybhl (zhil)-a 1 Gl 1,24 }Hdzo R- ?Pylsuiﬂéhﬂ] -N€thiazolo[5,4-
carboxam de, 3-(4-fluoro-phenylsulfanyl)-6-(4H][ 1

blpyriding-3- ViZdvedige %rb%‘allmdﬁnyl ) - N- (4- hydr oxynet hyl -t hi azo

3%%%&%@%01){%-3 hsg;]td' -@rﬂg{i’%ﬁg-ﬂ%ﬂ riazole-3-ylsulfanyl)-N-(3-methyl-[1 2
4j.th23dﬁlz§1eJ5§4)oj wdélcaﬁgiaﬁml )-N-(5-trifluoronethylthia

zole-2 -yl)-2-pyridine carboxam de,
3- (ﬁ l@mhnlemhdmy~3p&salfwy$)m -fEiA 12) 4 Biagold=B Jylsul fanyl)-N-([1,2,5]thiadiazole-3-y1)
Altrjazol e-3-yl-sul fanyl)-N-(4-trifluoronmethylthia
'221’(:‘{?1@‘“ carbgramsleny i di ne car boxani de,

I : 6 (4H .4 j
T b b e U IV T R
ridi déﬂibﬂdﬁ‘ud )
Sﬁ 4- (1, 1_-_§i nmet hyl - hydr oxynet hyl ) - phenyl sul fanyl ]-6-(4
3-(4-pethd-patiding- éﬂbu%arel)ﬁ@gdﬂ RityiholdhB-glstifonyl)-N-(3-methoxy-[1,2,4]-thia

di b d
dla%"%iﬂﬁr&’?’i“ll’g rLbﬁk@ﬁ‘Q%?h ?gﬁm ) iy (4H[1, 2, 4] triazol e-
3-@- Iﬂét@‘l 9@&1}{.% é-yl(\j'm(fakyfj’%t(ﬁﬁ I, %4g!h£z1>1e2§ ylﬁéifa%?h (3-cyclopropyl-[1,2,4]-1

e- -y *2-pyridine“carb
hleieha@&pS yd)-2 bjdﬁiil(b-cﬁﬂﬁﬂym&d,ll fanyl)-6-(4H[1, 2,4]triazol e-

sul fanyl)-N-(I - -1 H[1,2]-pyraz
3 (érﬂgm bylppinget ‘?’Wcﬂhﬁ'@’l lmhb@fﬁ-mth}’l-m—[l,2,4]triazoIe-3~ylsu1fanyl)-N—(3-

ol TGP fpi e pappmide,
3-2. fﬁloﬂ)]-ﬂyhﬁﬁxégl-ﬁsu at1)Sedt 4&-9“1?%} r%lé(géﬁ >;/%sug‘elmﬁre) -N- ghlgzole-z-. l(}-eg-pyridine

met hyl -1 H[ 1,2] - pyrazol e- oxa
cax@e:(ﬁudnet hyl - pyri di ne-3-sul fanyl)-6-(4H[1,2,4]triazole

| sul fanyl) N-g“gl 2,4]triazol eopyridi ne-2
3 (zﬂ%loﬁYﬁWMll}?é - ﬁg@ﬁh@l{% 1,2 4]triazole-3-ylsulfanyl)-N-(thiazole-2-yl)-2-py

hoxynet hyl - phenyl sul fanyl)-6- (4H [
nd% %ﬁﬁﬁafl}l%e\z/ol e-3-ylsulfanyl)-N-(1-nethyl-1 H[1,2]-pyr

3-8RI -Fyridine- Ry oM Fab fl)-5.85 -SRI 8l 81triazole- 3-ylsulfanyl) N-({1,2,4]-thiadi

azole-5-yl)-2-pyridine carboxamide,

(
2
y
(
|

3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-{1,2,4]-thi
adiazole-5-yl)-2-pyridine carboxamide,
3-(4-diethylcarbamoylmethyloxy-phenylsulfanyl)-6-(4H-[ 1,2 4]triazole-3-ylsulfanyl)-N-(thiazole-

2-yl)-2-pyridine carboxamide,

‘3-(6-cyclopropyl-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]triazole-3-ylsulfanyl)-N-(thiazole-2-y1)-2-py

ridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(5-methyl-4H-[1,2,4]triazole-3 ~ylsulfanyl)-N-(thiazole-2-yl)
-2-pyridine carboxamide,

3-(6-methyl-pyridine-3-ylsulfanyl)-6-(pyrazole-4-ylsul fanyl)-N-(thiazole-2-yl)-2-pyridine
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(6-oxo- 1, 6-di hydro-pyri di ne- 3- ylsulfanyl) -(4H—[
24]tr|azole3ylsulfanyl) N-(I -nmethyl-1 H[ 299

2] - pyrazol e- 3-yl )-2-pyri di ne carboxam de

(6- met hoxy- pyri di ne-3-yl sul fanyl )-6-(4H [
,2,4]triazole-3-ylsulfanyl)-N(1 H|

1, 2] -pyrazole-3-y 1)-2-pyridine carboxam de,
cadockdmiay dr oxyet hyl oxy- phenyl sul fanyl ) - 6- (4- net hyl - 4H |
1,2,4]triazol e-3-yl sul fanyl)-N-(1-nethyl -
3+ iﬁ-ﬁtb%ymyméiw é—zbuléanSL)yﬁl-(}lHil pyttriadotee3 -glarl hoxahi- @ enettiyd[ 1,2,4]-thiadia

n cor ng to daiml which is
0}5119%%%0% %§’ul fanyl)-6-(4H[1,2,4]triazole-3-y
I r '
s?““g‘f%ﬂé#’#g%f&%ﬁ @Z%B*sﬁff@p% T DY PRI Higgle 20
-2eripioeicaboaaadedi ng to Caim1l which is 3-
4- 11 uoro-phe (l nyl sul fanyl) 6
3- (5411140{%P)21d41]et3r3i ffend)-G(4H- [ Is3i4 lfripmyle-P-yigulfatyl)d¥-63-methyly[1)2.4}-thiadia
car de or a pharnmaceutically acceptable

zofe} {'Ylsj?}%?(ggefcar §anr]nlflﬁ’e conpound according to Claim1

3- m &Hydr(ﬁ)enzofuran- -ylsulfan 1)-6- (4H [1 2 4 trlazole-3 }élsulfanyl)—N (3-methyl-{1,2,4]-
3- (4- met hoxy- phenyl sul f anyl) 4]1tr1 azol e :3’

ladlazslﬂﬁf ﬁhgl-lpyndlhe(cﬁrlrmidmdx,y met hyI -1 h| azol e-
é %ﬂx E I di ne_carboxam de or a pharnmaceutically
3-4ued aw & 5w D et 2 ﬂ‘gade%ylé@FﬁpﬂarM[bééhvw@ -flb2-pyrid
meQa I Ch I S
?Jzi’ oxymet hyl - phenyl sul fanyl )-6- (4H[ 1,2, 4]
3 (urdam@ ﬁregylsihfaﬁ;u b eilethyl 11 z&}éﬁ&&e-i’-yhéhl}fan?r)wa ﬁl!:thylt[? 2,4}-thiadi
car boxami de or a pharmaceutically acceptabl e sal
azqlpré vt pyridine cathexagidspound according to O aim 1 vvh| ch
IS _3-(6-nethyl - ridi ne- 3-yl - sul f any
35 eony-pripat ey SR LI oRp et AL B-apdine ybi2-pyrici
d&ar boxam de or a pharmaceutically acceptable
negarf)&ﬁmﬁe?eof 21. The conpound according to Claim1l
3-(ide4d-[1,3-a)-pyridine- -6-yisulfanyl)-6- (4Hf[1 V2, 41tr1azole—3 Isulfanyl)-N-(3-methyl-[1,2,4]-
3- (hydr oxyet hyl oxy- phenyl sul any 4y H[1, 2 4]triazo
. thl#‘hazsle-f’yﬂ} pyridaredabokanitlhi azol e- 2-yl ) - 2 pyri di ne

am de or armaceutically acceptable salt
'(? Iﬁgj;?yndme 3- lsu?fag)q) 6-(4H-{ 1,2 4]triazole-3-ylsul anyl)-N-(3-methyl [1,2,4]-thiadi

3-
1,
1,
3-
1

azole-5-yl)-2-pyridiné carboxamide,
3-(4-methoxy-phenylsulfanyl)-6-(4H-{1,2,4}triazole-3-ylsulfanyl)-N-(thiazolo[4,5-b]pyridine-2-yl
)-2-pyridine carboxamide,

3-(5-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsul fanyl)-N-(3-methyl-[1,2,4]-thiadi
azole-5-yl)-2-pyridine carboxamide,
3~(4,4-difluoromethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(pyradine-2-yl)-2
-pyridine carboxamide,
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(1-methyl-1H-{1,2]-pyra
zole-3-yI)-2-pyridine carboxamide,

3-(6-hydroxyethyl-pyridine-3 -ylsﬁlfanyl)—6-(4H-[1 ,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-
thiadiazole-5-yl)-2-pyridine carboxamide,
3-(4-fluoro-phenylsulfanyl)}-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(1-methyl-1H-[1,2]-pyrazole-3-

297



300 22. The compound according to Caim1 whichis

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

2,4] triazole-3-yl-sulfanyl)-N(thiazole-2-y

1)-2-pyridine carboxam de or a pharnaceutically

acceptable salt thereof. 23. The conmpound according to
Caim1l1l which is
yIB2(Arilieleponabdy| - phenyl sul fanyl)-6-(4H[1, 2,4]triazo
e-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridi ne
I-€hmbibxlaimidiec-bi2-al-phidnmaedut fiodH-4-(AHad Cefitrabdle 3-sBlilfanyl)-N-(3-meth
t hereaf 24. The conmpound according to Claim1l1 which is
Ylsf-l%é‘?'ﬁﬁﬁd}ﬂ%f’19‘65)’3‘%1?%1-1@&91"9&%1#%ny| )-6-(4H[ 1,2, 4]triaz

A eBovlsul ke - N A -t hiazpl e- 2=
R Atk Sl ATt L R B Ky arommenyi .2
J-htdrpilablyg-2splkitlint bab&@hide25. The conpound according to

Claim1 which i
3'@'@Iﬁilrydf%tﬁ]'ﬁ’:qs)ﬁ%’éftam}@ﬁéympfhﬁlﬂi-§L2,4}Himyd>1)=—36/ls@1¢:hﬁy[)-N-(3-methyI-
L2 A Lt -3-yl sul f 1) - N 1, 2, 4] t hi adi
[1%oﬁ'—tlgl-i%}"fzgﬂ-e%?ﬁ&?‘P@S‘F‘ﬁ’éﬁs"gﬁ?’%&ﬂ%ﬁ de( E)r a ph!ar rr;aielu? ically
3 —%?%lﬁﬁfﬁ—%]y?sgffﬁ?ﬁ%qg =hy3r§>xy-1ﬁ-€f 1 ,§,9§IH926%9'3 -ﬂgﬁﬂﬁﬂﬁ-ﬂ]g(i” Irﬁ)ethyl-[ i,
2,8-thiddinmldis b pypytidinaex@xyiil) f anyl ) - 6- (4H [
ri azol e- 3-yl sul

1,2,4]tri. fanyl)- N ([
3-@:rz?tlasjlt1H-Ia@ﬁzalférxlfsﬂfmu-ﬁﬁvlbEﬂsz,ﬂma@olearyamifmaé\r&-mathﬂ-[1,2,4]-thi
tical|ly.acceptable salt thereof. 27. The
ad%%ﬂ%%%@?%%%?e |aﬁbé)x?n&18@ aim1 which is
3-@=thehylif TR i AR SLAYY Qe P ot bR N-
Qb T  BONS A i B13
(3-ettiyi-fii. adlithiadihzoke-3y )2 Dyrifivie badboxameiay boxani de or a

harmaceuti cal |y acceptable salt thereof. 28. The
3“@iﬂ’fﬁﬁdﬁ?ﬁhﬂt?%‘ihﬁ‘?‘?@lst‘]&n@ér(ﬂﬂi1W"rilt@??(?iesﬁ-Ylsulfanyl)-N~(3~methy1~[1,2,4]-
31 di pethyl. n'n et hyl.oxy- phenyl sul f anyl ) - 6- (4H [
thi d‘éz%ﬂf]dﬂ ?‘F?%@g %?‘9‘3";’/‘?%‘8% anyl)-N-(3-nethyl-[ |,
3-@Tlﬁliﬂohylﬂah}%9ﬁdiﬁ’e-y-[y1)su1?an9bjfﬁL(dHf[@,Z,Q?H%mﬁﬂfgaﬁﬂ)r-ﬁé(s-methyi-[1,2,4

pharmaceutical |y acceptabl e salt” thereof. 29.
Hisatigroleridylag opridnewgrifosartiidei m 1 which is 301

3(%%%#%%3@%@%&%&?22 h?éiéa?%%%ﬁ%ﬁ:ni‘;?ﬁy‘f.ylh:[‘l‘,%-%yrazole
S e L) b & Sal t thereor 30, The -

3-(¢- O WhehyRaFyBLOAH @, 2] @iarB1d 3 YRSy 1) N-(1111,2]-pyrazole-3-yi)-2-pyra
dine cafboxamide,

3-(6-methoxy-pyridine-3-ylsulfanyl)-6 T(4H"[1 ,2,4)triazole-3-ylsulfanyl)-N-(3-methyl-{1,2,4}thiadi
- azole-5-yl)-2-pyridine carboxamide,
3-[4-(1H-imidazole-1yl)-phenylsulfanyl]-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-[1,2,4]-
thiadiazole-5-yl)-2-pyridine carboxamide, '

3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2, 4]triazole-3-ylsulfanyl)-N-(1H-[1,2]-pyrazole-3-y1)-2-p
yridine carboxamide,
3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-( 1 -methyl-1H-pyrazol
e-3-yl)-2-pyridine carboxamide,
3-(6-ethoxy-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]triazole-3-ylsulfanyl)-N-(1 -methyi-1H-pyrazole-
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3-(6-net hyl -pyridine-3-ylsul fanyl)-6-(4H[ 1,
2,4]triazole-3-ylsulfanyl)-N-(3-nethyl-[ 1,2,4]-thiadi
azol -5-yl)-2- pyridine carboxam de or a
pharmaceutically acceptable salt thereof. 31. The
compound according to Caiml which is

3-(6-et hoxy-pyridine-3-ylsul fanyl)-6-(4H|

34}1)& pﬁlgdqﬂe%gmhﬁnﬁaylsulfanyl) N-(3- et hyl - [
hiadia zo0l-5-yl)-2-pyridine carboxanide or a

3104memq,awthycpﬂldnylsﬂﬁanﬂp6€QM¢l 3 attiazoRe-AQffanyBN-(HAethyl-1H-pyrazole
ound according to daim1l which is
'?Wll‘ Pgt%&?bﬁ%’?lé%ne 3-yl sul fanyul ) - 6- (4H |

B AT i S S o

zbﬁﬂlﬁqfarboﬁﬁmdghe conpound according to Caim1l which
I's 3-(6-met hoxy-pyridine-3-ylsulfanyl)-6-(4H [

3-(4-Dyosd-phengizdfopy3-6y(1.§ wiihatmyt4- L2 ey yh-dulfahy)Nd2-adethoxymeth
3-yl -Z-f ri di ne carboxam de or a pharmaceutically

ylé]&‘%%(%iﬁ )g-RyEfine pHRexadtde, 34, The conpound according to

3@(? i@é%%xﬁ@h@ﬂgl{l%%m%aﬁg% AL 24 lmigzole 3 ylsulfany]) N-(thiazole-2-11)-2-py

ridineafhbkdrhidg ol e- 3-yl sul fanyl ) - N- (1- et hyI I H pyrazol
-3-yl)-2-pyridine carboxam de or a pharmaceutically

3-ticitepr-plisnEsw fny!)-616€1-£62,4 Béazola- 3t antiy BN - ‘latdroxymethyl-thiazole-2-y

Siti on conpr|5| ng the following (1) to (3) used
D?é’?g‘ﬁi’ % prevention and/or retardation of onset

3-Q -métﬂcgc? p’ﬁ'e l%hﬁr}% glﬁcl!lIfﬂt?mzc‘lé'_)a—é—%ﬁ%ﬁ}?gﬂ%{ggﬂg%ur?éor%e}hylthiazole-2

represénte ofdirng to

- -yDRngridaapabnenide, sel ect ed fromthe group consisting of

the following (a) to g): (a) other glucokinase

3- @dthmhenyIS(u!fanYBrfs@@h[érzvafelazc@@}y( oilfany PNAR tailisringthylthiazole-2
i lsg uI |g somatostatin, (f) an a-glucosi dase

y SFar ‘H‘&I(m y) insulin secretagogues; and
3-(3-fluoro-4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sul fanyl)-N-(thiazole-2-y1}-2-p
yridine carboxamide,
3-[4-(1,1-dimethyl-hydroxymethyl)-phenylsultanyl]-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiaz
ole-2-yl)-2-pyridine carboxamide,
3-(3,4-difluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(1-methyl-1H-[1,2]-pyrazol
e-3-yl)-2-pyridine carboxamide,
3-(3,5-difluoro-phenylsulfanyl)-6-(4H-[ 1,2 4]triazole-3-ylsulfanyl)-N-(1—methyl-1H-[ 1 ,2]-pyraz
ole-3-yl)-2-pyridine carboxamide,
3-(1-methyl-2-ox0-2,3-dihydro-1H-indole-5-ylsulfanyl)-6-(4H-[ 1,2, 4]triazole-3-ylsulfanyl)-N-(1~

‘methyl-1H-[1,2]-pyrazole-3-yl)-2-pyridine carboxamide,

3-(6-methyl-pyridine-3-sulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-([1,2,4]triazolcopyridine-2
-y1)-2-pyridine carboxamide,
3-(4-ethoxymethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(1-methyl-1H-[1,2]-pyr
azole-3-yl)-2-pyridine carboxamide,

3-(6-ox0-1 ,6-dihydro-pyridine-3-ylsulfanyl)-6-(4H-{1,2,4]triazole-3-ylsulfanyl)-N-(1-methyl-1H-f
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(3) a pharmaceutically acceptable carrier. 36. A

gl ucosi dase activating agent which conprises as an

ef fective conponent, the conpound according to Caim
| or 2. 37. A therapeutic agent and/or preventive
agent for diabetes nellitus which conprises as an

ef fective conponent, the conmpound according to Claiml

1,0 py2azoB8-yIA2 prédiapatiokemidgent and/ or preventive agent
for obesity which conprises as an effective
3-tompbrrentyridings -yboHpobrfa (4 denHiraeele-o-yErdind ) N-0H-0, 21 39rz0le-3-y
1)-2-pyridine carboxamide,
3-(4-hydroxyethyloxy-phenylsulfanyl)-6-(4-methyl-4H-[ 1,2, 4]triazole-3-ylsulfanyl)-N-(1 -methyl-

1H-[1,2]-pyrazole-3-yl)-2-pyridine carboxamide.

I6. The compound according to Claim 1 which is
3-{4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yIsulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.

17. The compound according to Claim 1 which is
3-(4-fluoro-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine

carboxamide or a pharmaceutically acceptable salt thereof.

18. The compound according to Claim 1 which is
3-(4-methoxy-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(4-methoxymethyl-thiazole-

2-yl)-2~pyﬁdine carboxamide or a pharmaceutically acceptable salt thereof.

19. The compound according to Claim 1 which is
3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-{1,2,4]triazole-3-yl-sulfanyl)-(thiazole-2-yl)-2-pyridi

ne carboxamide or a pharmaceutically acceptable salt thereof.

20. The compound according to Claim 1 which is
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-{1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-pyrid

ine carboxarnide or a pharmaceutically acceptable salt thereof.

21. The compound according to Claim 1 which is
3-(hydroxyethyloxy-phenylsulfanyl)-6-(4H-[1,2,4)triazole-3-
yl-sulfanyl)-N-(thiazole-2-yl)-2-pyridine carboxamide or a pharmaceutically acceptable salt

thereof,
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22.  The compound according to Claim 1 which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[ 1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y

1)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

23.  The compound according to Claim 1 which is
3-(4-hydroxyethyl-phenylsulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-(thiazole-2-y1)-2-pyridi

ne carboxamide or a pharmaceutically acceptable salt thereof.

24.  The compound according to Claim 1 which is
3-(6-methyl-pyridine-3-yl-sulfanyl)-6-(4H-[1,2,4]triazole-3-yl-sulfanyl)-N-{(4-methyl-thiazole-2-y

1)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof,

25. The compound according to Claim 1 which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[ 1,2 4]triazole-3-ylsulfanyl)-N-([1,2,4]thiadia

zol-5-yl)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

26. The compound according to Claim 1 which is
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl}-N-([1,2,4]thiadiazol-5-y1)-

2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

27. The compound according to Claim 1 which is
. 3-(4—dimethylaminoethyloxy—phcnylsulfanyl)-6-(5-methyl-4I—I-[1 ,2,4]triazole-3-ylsulfanyl)-N-([1,
2,4]thiadiazol-5-yl)-2- pyridine carboxamide or a pharmaceutically acceptable salt thereof.

28, The compound according to Claim 1 which is
3-(4-dimethylaminoethyloxy-phenylsulfanyl)-6-(4H-[1,2,4]-triazole-3-ylsulfanyl)-N-(3-methyi-{ 1,

2,4]thiadiazol-2-y1)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

29. The compound according to Claim 1 which is
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3-[4-(2-hydroxyethyl-phenylsulfanyl)]-6~(5-methyl-4H-{ 1 ,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-

[1,2,4]thiadiazol-5-y1)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

30. The compound according to Claim 1 which is
3-(6-methyl-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4)triazole-3-ylsulfanyl)-N-(3-methyl-[ 1,2,4]-thiadi

azol-5-yl)-2- pyridine carboxamide or a pharmaceutically acceptable salt thereof.

31. The compound according to Claim [ which is
3-(6-ethoxy-pyridine-3-ylsuifanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(3-methyl-[ 1,2,4]-thiadia

zol-5-yl)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

32. The compound according to Claim 1 which is
3-(6-ethoxy-pyridine-3-ylsulfanyul)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(pyrazin-2-yl)-2-pyridi

ne carboxamide or a pharmaceutically acceptable salt thereof.

33. The compound according to Claim 1 which is
3-(6-methoxy-pyridine-3-ylsulfanyl)-6-(4H-[1,2,4]triazole-3-ylsulfanyl)-N-(1 -methyl-1 H-pyrazol-
3-yl)-2-pyridine carboxamide or a pharmaceutically acceptable salt thereof.

34. The compound according to Claim 1 which is
3-(4-methoxymethyl-phenylsulfanyl)-6-(4H-[1 .,2,4]triazole-3 -ylsulfanyl)-N-(1-methyl-1 H-pyrazol
' -3'-y1)-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 Il diabetes mellitus.
'(1) the compound represented by (I) according to Claim 1;
(2) one or more compound(s) selected from the group consisting of the following (a) to
(g)
(a) other glucokinase activator,

(b) bis-guanide,
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{c) a PPAR agonist,

(d} insulin,

(e} somatostatin,

(f) an a-glucosidase inhibitor and
(g) insulin sécretagogues; and

(3) a pharmaceutically acceptable carrier.

36. A glucokinase activating agent which comprises as an effective component, the compound

according to Claim 1 or 2.

37.  Atherapeutic agent and/or preventive agent for diabetes mellitus which comprises as an

effective component, the compound according to Claim 1 or 2.

38.  Atherapeutic agent and/or preventive agent for obesity which comprises as an effective

component, the compound according to Claim 1 or 2.
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