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Background Art
Chymase is a neutral protease present in mast cell
granules, and is intimately involved in various
biological reactions participated in by mast cells. For
15 example, chymase has been reported to have various
actions, including the promotion of degranulation from

mast cells, activation of Interleukin-1f (IL-1B),

activation of matrix protease, decomposition of
fibronectin and type IV collagen, promotion of the

20 liberation of transforming growth factor-f (TGF-f),

activation of substance P and vasoactive intestinal
polypeptide (VIP), conversion from angiotensin I (Ang I)
to angiotensin II (Ang II), and conversion of endothelin.
On the basis of the above, inhibitors of said
25 chymase activity are considered to be promising as
preventive and/or therapeutic agents against respiratory
diseases such as bronchial asthma, inflammatory and
allergic diseases such as allergic rhinitis, atopic
dermatitis and urticaria, cardiovascular diseases such as
30 sclerosing vascular lesions, vasoconstriction, peripheral
circulatory disorders, renal insufficiency and cardiac
insufficiency, and bone and cartilage metabolic diseases
such as rheumatoid arthritis and osteocarthritis.
Although known examples of chymase activity
35 inhibitors of the prior art include a triazine derivative
(Japanese Unexamined Patent Publication No. 8-208654),



insufficiency, and bone and cartil age netabolic diseases such as
rheumatoid arthritis and osteoarthritis. Although known exanpl es of chynase
activity 35 inhibitors of the prior art include a triazine derivative
(Japanese Unexam ned Patent Publication Nop 8-208654), 2 hydantoin
derivative (Japanese Unexam ned Patent Publication No. 9-31061),
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15 compound (International Publication No. W099/32459) and
acetoamide derivative (International Publication No.
W099/41277), these compounds and the compound of the
present invention are completely different structurally.

The chymase inhibitor compounds disclosed thus far

20 have lacked usefulness as a result of having inadequate
activity or being structurally unstable. However, the
compound of the present invention has extremely high
activity and demonstrates superior kinetics in the blood,
making it highly useful as a drug.

25 On the other hand, an example of a technology
related to the compound of the present invention is
described in the specification of US Patent No. 5124336.
A benzimidazole derivative is described in said
specification as a compound that has thromboxane receptor

30 antagonistic activity. However, the compound described
in said specification is not disclosed as having a
heteroaryl group substituted in the benzimidazole
skeleton, and there is also no description of human
chymase activity of said compound. 1In addition, although

35 a benzimidazole compound is also described as an
antitumor agent in Japanese Unexamined Patent Publication
No. 01-265089, there is no mention of human chymase



specification as a conpound that has thromboxane receptor 30 antagonistic
activity. However, the conpound described in said specification is not

di scl osed as having a heteroaryl group substituted in the benzim dazole
skel eton, and there is also no descriptionyof human chymase activity of
said compound. In addition, although 35 a %enzinidazole conmpound is al so
described as an antitunor agent in Japanese Unexam ned Patent Publication
No. 01-265089,ithebetosy nactenitpn of human chymase inhibitory activity.

Di scl osure of the Invention The object of the present invention is to
provide a 5 novel conpound capable of being a human chymase activity
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wherein, R' and R® may be the same or different and each
15 independently represents a hydrogen atom, a halogen atom,
a trihalomethyl group, a cyano group, a hydroxyl group,
an alkyl group having 1-4 carbon atoms, an alkoxy group
having 1-4 carbon atoms, or R' and R? together represent
-0-CH,-0-, ~0-CH,CH,-0O- or -CH,CH,CH,- (these groups may be
20 substituted by one or more alkyl groups having 1-4 carbon
atoms);
A represents a substituted or unsubstituted, linear,
cyclic or branched alkylene or alkenylene group having 1-
7 carbon atoms which may be interrupted by one or more of
25 -0-, -S-, -8S0,- and -NR’- (where R® represents a hydrogen
atom or linear or branched alkyl group having 1-6 carbon
atoms); the substituent that can be possessed by these
groups is selected from a halogen atom, hydroxyl group,
nitro group, cyano group, linear or branched alkyl group
30 having 1-6 carbon atoms, linear or branched alkoxy group
having 1-6 carbon atoms (including the case in which two
adjacent groups form an acetal bond, namely including the



atons); A represents a substituted or unsubstituted, linear, cyclic or
branched al kyl ene or al kenyl ene group having 1- 7 carbon atons which may be
interrupted by one or nore of 25 -0-, -S-1 -SM2- and -NR3- (where R3
represents a hydrogen atomor linear or_bganched al kyl group having 1-6
carbon atons); the substituent that can be possessed by these groups is
sel ected froma hal ogen atom hydroxyl group, nitro group, cyano group,
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unsubstituted, |inear ranched al kyl ene group Vi ng cargon at ons
which may be F?ﬂ‘éi‘“?ﬁﬁt@ﬁ pykep¥lerengreuss -0-, -S-, -SCe- and 20 - NR3-

(where, R3 is as deﬁlﬁegrabemes &%eceokh,eses@staérrs c@NHﬁ’i Omgy QHRYUPS exi st
they are not bg rgzgi egt X group, a 5-oxo-1,2,4-oxadiazole-3-yl group
15 or a 5-oxo-1,2,4-thiadiazole-3-yl group (where R® is as
defined above);

G represents a substituted or unsubstituted, linear
or branched alkylene group having 1-6 carbon atoms which
may be interrupted by one or more of -0-, -S-, -50,- and

20 -NR*- (where, R® is as defined above. Where these atoms
or atomic groups exist, they are not bonded directly to
the benzimidazole ring.); and, the substituent that can
be possessed by said alkylene group is selected from a
halogen atom, a hydroxyl group, a nitro group, a cyano

25 group, a linear or branched alkyl group having 1-6 carbon
atoms, a linear or branched alkoxy group having 1-6
carbon atoms (including the case in which two adjacent
groups form an acetal bond), a trihalomethyl group, a
trihalomethoxy group, a phenyl group, and an oxo group;

30 M represents a single bond or -S(0),-, where m is an
integer of 0-2;

J represents a substituted or unsubstituted
heterocyclic group having 4-10 carbon atoms and
containing one or more hetero atoms selected from the

35 group consisting of an oxygen atom, a nitrogen atom and a
sulfur atom on its ring, with the proviso that an
imidazole ring is excluded; the substituent that can be



t he benzi m dazole ring.); and, the substituent that can be possessed by
said al kylene group is selected froma halogen atom a hydroxyl group, a
nitro group, a cyano 25 group, a |linear or branched al kyl group having 1-6
carbon atons, a linear or branched al koxyggroup having 1-6 carbon atons
(including the case in which two adjacent groups forman acetal bond), a
tri hal omet hyl group, a trihal omethoxy group, a phenyl grpup and an oxo
group; 30 M repoesestedabgi nghid hoonaedc- BeCpfirocybeie Grbspans i nteger of
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15 atoms; and, one or more of these substitutents may be
substituted at optional positions on the ring; and,
X represents a methine group (-CH=) or nitrogen

atom,

20 Best Mode for Carrying Out the Invention

The substituents in the compound of the present
invention represented by the above formula (1) are as
indicated below.

R' and R® may be the same or different and each

25 independently represents a hydrogen atom, a halogen atom,
trihalomethyl group, a cyano group, a hydroxyl group, an
alkyl group having 1-4 carbon atoms, an alkoxy group
having 1-4 carbon atoms. Alternatively, R' and R?
together represent -0-CH,-0-, -0-CH,CH,-O- or -CH,CH,CH,-,

30 and in this case, these groups may be substituted by one
or more alkyl groups having 1-4 carbon atoms.

Specific examples of the alkyl groups having 1-4
carbon atoms as R' and R® include a methyl group, an
ethyl group, an n- or i-propyl group and an n-, i-, s- or

35 t-butyl group. A preferable example is a methyl group.
Specific examples of alkoxy groups having 1-4 carbon

atoms include a methoxy group, an ethoxy group, an n- or



20 Best Mode for Carrying Qut the Invention The substituents in the
conpound of the present invention represented by the above fornmula (1) are
as indicated below. Rl and R2 may be the same or different and each 25

i ndependently represents a hydrogen atom. g bal ogen atom tri hal omet hyl
group, a cyano group, a hydroxyl group, an alkyl group having 1-4 carbon
atons, an al koxy group having 1-4 carbon atoms. Alternatively, Rl and R2
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15 A represents a substituted or unsubstituted, linear,
cyclic or branched alkylene or alkenylene group having 1-
7 carbon atoms. Examples of the unsubstituted, linear,
cyclic or branched alkylene group having 1-7 carbon atoms
include a methylene group, an ethylene group, an n- or i-

20 propylene group, a 2,2-dimethylpropylene group, an n-, i-
or t-butylene group, a 1,l-dimethylbutylene group, an n-
pentylene group and a cyclohexylene group. More
preferable examples include an ethylene group, an n-
propylene group, a 2,2-dimethylpropylene group and an n-

25 or t-butylene group. Still more preferable examples
include an n-propylene group and a 2,2-dimethylpropylene
group. A particularly preferable example is an n-
propylene group. Examples of the unsubstituted linear or
branched alkenylene group having 1-7 carbon atoms include

30 a vinylene group, a propenylene group, a butenylene group
and a pentenylene group.

Although said alkylene group or alkenylene group may

be interrupted by one or more of -0-, -S~-, -SO,- and
-NR’- (where R’ represents a hydrogen atom or linear or

35 branched alkyl group having 1-6 carbon atoms), these
atoms or atomic groups are not bonded directly to M.
Specific examples include interrupted ethylene groups, n-



cyclic or branched al kyl ene or al kenyl ene group having 1- 7 carbon atons.

Exanpl es of the unsubstituted, linear, cyclic or branched al kyl ene group
having 1-7 carbon atoms include a nethylene group, an ethylene group, an
n- or i 20 propylene group, a 2, 2-dinethyl propyl ene group, an n-, i- or

t-butyl ene group, a 1,1-dinethyl butylene group, an n- pentylene group and a
cycl ohexyl ene group. More preferable exanples include an ethyl ene group,
an n- propylen@rqpph@mTagﬁoﬁpdioethyl?roﬁybEﬂylgnepgr?ﬁﬁsan Ro2& or one
t-butyl ene gro i e [< s i g@ n- pr opy

group and a 2,%g%ﬁ%%%%y?%?% %?%n%gégg%gp.éggggﬁtVpu?gﬁf ﬁﬁgferable exanpl e
I's an n- propyt@hSCioup-CEEMMICHs- of - TS QABbStHQAHYSOCH Olgay or  branched
al kenyl ene gr oupy kavbagd larfy Cﬁé@ﬁﬁ‘@ﬁz@iﬁ-'.“Cﬁyg%?ﬁgb?evé%hgﬂssgrOUp’ a
propenyl ene group, a butenyl ene “grou and a pentenylene group. Al though
sai d al kgl ene HpoOtpE®r-GH FeneCHsStp—mapd bEH.$@ & upt ed by one or nore

of -0-, -S-, -SX2- ane subbBiti¥hergr&IpsCPRRECOLS Be NYIE0E8881 B 9k id
| i near or 35 branched al kyl groug raV|ng -6 carbop atoms), these” atons or
atonmic groups & %?eb%ﬁ§%8 4P r 8etFyte omgehptPgeRxaRPPesdi ncl ude

i nterrupted etmwdrmxygrQUQSp,napmbpybe@ﬁogppuachaggiaﬁﬁupEﬁggyiggﬁrgbgups.
Mo ifi S_{ ude - -1. - -1 - -
Mesobarp 1 DB p A b diavIBY 11~ 6 Brrheor S aa. | G BARACEoRRD-
Pref eraBle exdmpreshed @hkdxviegr P OGr2ing - GHR SGrPbomnalt o2 GREHRd ing The
substituent growpscddat igapnben p@@éeé‘g;g?@a{% zﬁwu%é'nlfamngnggggpais

sel ected froma hal ogen.atom a hydr g , a nitro group, a cyano
group, aIilﬁ%ﬁoQﬁ)'b?a%%%%ﬂraPRybrﬁ?%%%dh%%kﬁgtﬁl@ geeboNhavong, 1abl i near

or 10 branched &t kox ya gsmsp éﬂayi:ﬁ@aﬂ-@rC@f%@@%@&%ﬁr{ri@&if@ﬁpg %{F]Jgﬁ%gase in
[ j r” br
‘Q‘ﬂ'k;f‘t H 3?‘0 Cae\ﬁ”%r\],ﬁgyg_s%éé’éé‘%aé‘té‘zﬁs‘?faiineé’P b+ Brahd8ah SLyP"ErSIS

15 having 1-6 carbon atoms, a linear or branched acylamino
group having 1-6 carbon atoms, a trihalomethyl group, a
trihalomethoxy group, a phenyl group, an oxo group, and a
phenoxy group that may be substituted by one or more
halogen atoms. One or more of these substituents may

20 each be independently bonded to optional positions of the
alkylene group or alkenylene group.

Examples of the halogen atom include a fluorine
atom, a chlorine atom, a bromine atom and an iodine atom.
Preferable examples are a fluorine atom and a chlorine

25 atom,

Specific examples of the linear or branched alkyl
group having 1-6 carbon atoms include a methyl group, an
ethyl group, an n- or i-propyl group and an n-, i-, s- or
t-butyl group, while preferable examples are a methyl

30 group and an ethyl group. A more preferable example is a
methyl group.

Specific examples of the linear or branched alkoxy
group having 1-6 carbon atoms include a methoxy group, an
ethoxy group, an n- or i-propoxy group and an n-, i-, s-

35 or t-butoxy group, while preferable examples are a
methoxy group and an ethoxy group. A more preferable
example is a methoxy group.



carbon atons, a linear or branched al kyl sul fonyl group having 1-6 carbon
atons, |inear or branched acyl group 15 having 1-6 carbon atonms, a |inear
or branched acylam no group having 1-6 carbon atons, a trihal onmethyl
group, a trihal onethoxy group, a phenyl _ggoup, an oxo group, and a
phenoxy group that may be substituted by one or nore halogen atonms. One or
nore of these substituents nay 20 each be i ndependently bonded to optional
positions of the abkgtéfiecgeauppdesabkenykeneéngaeupr bxanphes of the

hal ogen atom i fl l.n chlorine_atom, a.br.om ne atom and
an igdine aton?fkg?gnga théxgﬁgﬁégngfg SaFESBrPﬁgmﬁtéﬁF&HHeaachlprine 25
atom Speci fi cmexarprbsooyrohe, | hneathyid thianghedpal kyl n-goeup-havi ng 3-6
carbon atons i ; r , aan,_ethyl group, .an n- -

group and an n??b???tg}gg%PMFPguggﬁ Sgoapf ahflg ggigrgﬁﬁglgééﬁp %geéfe a
methyl 3G groupP@nBr&ACERRYP §K8UBleR ABPeapmetayabhéceganpbeand an net hyl
group. Specifietryagniesgebuphe hineae prekeanshadeablpxy igrqup having 1-6
carbon atons incL df .met hoxy group, an ethoxy group, an n- or i-propoxy
group and an n%¢ Hy,t§l§595Pu *but oxy group, while preferable exanples are
a nethoxy group anfpaniéthoxyagpdep. oA gheelpneker abl Bragsasple is a
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and an ethylsulfonyl group. A more preferable example is
a methylsulfonyl group.

15 Examples of the linear or branched acyl group having
1-6 carbon atoms include an acetyl group, an
ethylcarbonyl group, an n- or i-propylcarbonyl group and
an n-, i-, s- or t-butylcarbonyl group, and preferable
examples are an acetyl group and an ethylcarbonyl group.

20 A more preferable example is an acetyl group.

Specific examples of the linear or branched
acylamino group having 1-6 carbon atoms include an
acetylamino group, an ethylcarbonylamino group, an n- or
i-propylcarbonylamino group and an n-, i-, s- or t-

25 butylcarbonylamino group, and preferable examples are an
acetylamino group and an ethylcarbonylamino group. A
more preferable example is an acetylamino group.

Specific examples of the trihalomethyl group are a
trifluoromethyl group, a tribromomethyl group and a

30 trichloromethyl group. A preferable example is a
trifluoromethyl group.

In particular, A is preferably a substituted or
unsubstituted, linear, cyclic or branched alkylene group
having 1-7 carbon atoms {although it may be interrupted

35 by one or more of -0-, -S-, -50,- and -NR*- (where NR® is
as defined above), these atoms or atomic groups not being
bonded directly to M}. Preferable examples include



10 met hyl sul fonyl group, an ethylsul fonyl group, an n- or i- propylsulfonyl
group and an n-, i-, s- or t-butylsulfonyl group, and preferabl e exanples
are a nmethyl sul fonyl group and an ethylsulfonyl group. A nore preferable
exanple is a nethylsul fonyl group. 15 ExagplLes of the linear or branched
acyl group having 1-6 carbon atons include an acetyl group, an

et hyl car bonyl group, an n- or i-propylcarbonyl group and an n-, i-, s- or

t - but yl car bonyt+CHy@yp,, aﬂﬁzmgﬂgﬁa]?l—eHb@ommﬂl 1BS , aFEHAOCRCEt %Llcpgsggp. and an
et hyl carbonyl g nor e..p abl e be S group.

Speci fi c exanpl {ég%g(f Cf)gclﬁl i’ negFI (éf Cﬁiﬁahcﬁgg% Pahi n@yﬁﬁeﬁ 2%vvng 1-6
carbon atons i nEHyfteCHN .CReot y-ICéhSﬂgﬂgCHu-p, SCH S1(w) mb?prgy,gam no group, an
n- or i-propylLgar rou n . or _
butyIcarbonylan?ﬁéﬂp?%uaﬂlgqaggre é?gbfgpexaﬁﬁFéso Fg an acé?ylan1no group
and an eﬁhylcaPBBﬁ?FéﬁiﬁoeﬁﬁEE es parforeigiibf-er abHeCCaple i s an

acetyl ami no grogp,c GReRid,L¢ e&ﬁrm’n@& Ofcat bentds) hé&ypggkbxrblﬂg{] ?gfoﬁé ?hsl

trifluoromethyl gqr a trjbronmme ou

group. A pref er%%?%ugﬁan'pl eCFa90 CH{I‘I¥Q% Cd*rtEt(ﬁ V) Gfoup. FPhiphrBeESl ar, A
is preferably preﬂésablatedamplesnshbsLCHgFgﬁ” Lcnggmxngygéhg or bra?CgegS
al kyl ene group_ car hon _at ans t ho | t e interrupte

by gne orgnDre og%ﬂﬁﬂg)%gz, %2 Pag T CURs ﬁﬁ%&@ ﬁﬁg%¥§xa§§ﬂﬁéﬂﬁned
above), ltthese afBiB1.6H.at oni c groups not belng bonded directly tolw}

Pref erabl e exanpl esgi 2 3 - = -

- CH20CH2- . - mzsm%-g%yg%ﬂégcg B SRR T G S B

- CH2CH2 CH2 CHR- §etrerpegchy qxocﬁzémwmaaola—@eﬁ@u@eﬁ@%

- CH2CY( 0)(043)2;32424&&@@&&8% =8 ¢f =k 6hB- (whbte, R® W& Al exanpl es

are - CH2CH2- 1 Cﬁ?&%@%*@tom or linear or branched alkyl group having 1-
i5 6 carbon atoms).
Examples of R’ include a hydrogen atom, a methyl
group, an ethyl group, an n- or i-propyl group and an n-,
i-, s- or t-butyl group. Preferable examples are a
hydrogen atom, a methyl group and an ethyl group. A

20 particularly preferable example is a hydrogen atom.

In particular, preferable examples of E are -COOR?,
-SO.R?, and tetrazole-5-yl groups. A more preferable
example is a -COOR? group. A particularly preferable
example is a -COOH group.

25 G represents a substituted or unsubstituted, linear
or branched alkylene group having 1-6 carbon atoms which
may be interrupted by one or more of -0-, -S-, -50,- and
-NR*-. Here, R® is as defined above. In addition, in
the case of containing these hetero atoms or atomic

30 groups, they are not directly bonded to the benzimidazole
ring. The substituent that can be possessed by the
alkylene group is selected from a halogen atom, a
hydroxyl group, a nitro group, a cyano group, a linear or
branched alkyl group having 1-6 carbon atoms, a linear or

35 branched alkoxy group having 1-6 carbon atoms (including
the case in which two adjacent groups form an acetal

bond), a trihalomethyl group, a trihalomethoxy group, a



-CH2C(=0 CH2-1 -CH20CH2-1 CH2SCH2-1 -CH2S(=0) CH2-, -CH2CF2CH2-1
-CH2S2CH2- and -CH2C(CH3) 2CH2-, Still nore preferable exanples are
-CH2CH2-1 - CH2CH2CH2- and - CH2C(CH3) 2CH2-. A particularly preferable
exanple is 10 -CH2CH2CH2- . E representsg -COOR 3, _So 3R 3 , -CONHR 3,
_So 2NHR 3, tetrazole-5-yl, 5-oxo0-1,2,4-oxadi azol e-3-yl or 5-oxo-

1,2, 4-thiadi azol e-3-yl group (where, R 3 represents a hydrogen atom or

| i near or Dbramdted laldaydumgrang ahavclbx’tg droudp. 6 W@pﬁh@tmpl@(mgfs of R
3 include a h e, at a_pet gr grou an _n-

i - propyl grou)|c/)q1<racgli C{altan n@m Iérﬁ?‘ééli){?or’ C&g&}l’ gﬁ@HzBr efe b@@%&arrpl es are
a hydrogen atdéifi- a:ﬁ%bhyl-gﬁ@ﬂh—andcw@Setbyﬁ gcnyngsA ZQhﬁaetlcuIarIy

pref erabl e ex r cular ef e bIe
exanpl es_of E%eggeie%ﬂ(%dge ryég‘%’%ggé% and tet rézofEﬁ -y’ gr éagé
pr ef erabbe ex&thlE03: a Momorrrefgniiple fepamples| arée y- Qe eamabl e exarrpl e

s a - COOH gr aum,cRp- G £Pr £S64H 61 @ SAPBY | {1 £ 057 NSy 1 utedcylnear
or branched al I%I en% rou ad:gll{;:gn 1e 6 cartg%ezn at ons Whl C %

interrupted by lefifd hapd EFJ-CNR tO meslt®ns as
defi ned above. 1 I(m arhi:rrt)l T tile Hd}ﬁzm&fazﬁlélqrhi j nivg Tdase ted e Qg1 ons
or atomc 30 c&?qy are not directly bonded to the benzim dazol e
ring. The sub ueﬁt can be possessed by the alkylene group is

sel ect ed0from a halfbg@epreasentsa a Bidrabey Ibardugy; -8 (0 % - ghemp, ma cyano

group, a || nediees ifenchech aldor gy oty Naw g e b GTa, BlaITS, 3| | near

or 35 branched al koxy group having 1-6 carbon atons (inclU case in
whi ch two adj &&éntSgr Gups f&ﬂ?nlanAaEéféﬂcu%éﬁéy Paeﬁﬁrhéﬂsnexhwplgrmap, a
tri hal omet hoxyggr.oup, a

J represents a substituted or unsubstituted
15 heterocyclic group having 4-10 carbon atoms and
containing one or more hetero atoms selected from the
group consisting of an oxygen atom, a nitrogen atom and a
sulfur atom on its ring. However, an imidazole ring is
excluded. In addition, J is limited to that which can be
20 chemically synthesized.

Specific examples of the unsubstituted heterocyclic
groups having 4-10 carbon atoms and containing one or
more hetero atoms on its ring selected from the group
consisting of an oxygen atom, a nitrogen atom and a

25 sulfur atom include a pyridyl group, a furyl group, a
thienyl group, a thiazolyl group, a pyrimidinyl group, an
oxazolyl group, an isooxazolyl group, a benzofuryl group,
a benzimidazolyl group, a quinolyl group, an isoquinolyl
group, a quinoxalinyl group, a benzoxadiazolyl group, a

30 benzothiaziazolyl group, an indolyl group, a
benzothiazolyl group, a benzothienyl group and a
benzoisooxazolyl group. A preferable example is a
bicyclic heterocyclic ring. More preferable examples are
a benzofuryl group, a benzoimidazolyl group, a guinolyl

35 group, an isoquinolyl group, a quinoxalinyl group, a
benzoxadiazolyl group, a benzothiazolyl group, an indolyl
group, a benzothiazolyl group, a benzothienyl group and a



- 10 phenyl group and an oxo group. Specific exanples of G include -CH2-1
-CH2CH2-1 -CH2CO-1 - CH2CH2O- 1 - CH2CONH-, -CO-, -S2-, -CH2S2-1 -CH2S- and
-CH2CH2S-1 while preferable exanples are -CH2-, -CH2CH2-, -CH2CO and 5
-CH2CH2O-. More preferable exanples are -GH2-. and -CH2CH2-, and a
particularly preferable exanple is -CH2-. These groups are bonded on the

| eft hand side to position 1 (N aton) of the benzim dazole ring, while on
the right handeszdisooxdzolPl Myreppesent e aaspagt echbvadlerpr&f&raplewhere

t | f, 0- abl e _exanpl es. of are -S- and
Moot par teEarELE ek, S aeafr e eI e Fus BB R i Pag i e
substituted or unsﬂb@@i$®b%ﬁltuﬁnhe92¢@p$cth@tgcampbeayoageéséﬂ bar bba
atons and  cond A O ORE: OF oBPE £LOCLES G 81 O1Be 2ELEGE C-b O HOLGLAUP

consi sting of an oxygen atom _a nitrogen atomand a nits
ring. However, 3% nf dAYSF XY 1 ngreup, ek cPikied. IFpuRdda t ¢YanoJgreupi mited to

that which canl beea?Oogherisahdy §M®D?§f@\?ﬁ-h§9§§%fig6 eXaPPbRSaPbmi hes
unsubsti tuted eteroq¥cllc Fo p; aving 4-10 carbon_atons and contai ni ng
a

h

one or nore hetdFd atHrdr dRChed FHAgxYe ERER "R Y O t hed gFdERON c8keTSt i ng
of an oxygen ati:xmlwdiuhcgr’olgencaﬂ;@nixarmlhfcﬁ&xwlafufljacaéﬁrm @ﬂ@d;p@lef@rxpé_émd%”

roup, a furyl , hi en u | az u a rimdin
oroub. an oxee X AT RSl TEVLgE 8 Br il LRl ehPe Grotp BRI
benzi ni ddzol yl 1¢f ovprban qatemns vl a gk bupar aor i soaue ned y& 1k gt subfoay 1
quinoxay i ny! g52upy RebPRZOXAEN AZOUl QEGHPD; 2 BOnLERZOL N AzhagOk YA OUP.
an indolyl group, a _ benzothiazolyl group, a benzothienyl group an .
benzoi sooxazol JFOY iRV ing pkef F PR eXbdpt e # sLinedr c9k| bramehedocyclic
ring. More preieybhEneXghPhEsh@Ftng 1-6 carbon atoms, a substituted or

unsubstituted anilide group, a trihalomethyl group, a

15 trihalomethoxy group, a phenyl group, and a phenoxy group
that may be substituted by one or more halogen atoms.

One or more of these substituents groups may each
independently be bonded to optional positions of the
ring.

20 Examples of the halogen atom are a fluorine atom, a
chlorine atom, a bromine atom and an iodine atom.
Preferable examples are a fluorine atom and a chlorine
atom.

Specific examples of the linear or branched alkyl

25 groups having 1-6 carbon atoms include a methyl group, an
ethyl group, an n- or i-propyl group and an n-, i-, s- or
t-butyl group, and preferable examples are a methyl group
and an ethyl group. A more preferable example is a
methyl group.

30 Specific examples of the linear or branched alkoxy
groups having 1-6 carbon atoms include a methoxy group,
an ethoxy group, an n- or i-propyloxy group, an n-, i-,
S- or t-butyloxy group and a methylenedioxy group, and
preferable examples are a methoxy group and an ethoxy

35 group. A more preferable example is a methoxy group.

Specific examples of the linear or branched
alkylthio group having 1-6 carbon atoms include a



a benzofuryl group, a benzoi m dazolyl group, a quinolyl 35 group, an

I soqui nol yl group, a quinoxalinyl group, a benzoxadiazolyl group, a
benzot hi azolyl group, an indolyl group, a benzothiazolyl group, a
benzot hi enyl group and a - 11 benzoi soaxazolyl group, while a particularly
preferable exanple is a benzothienyl group or an indolyl group. The
substituent groups that can be possessed by the aromatic heterocyclic
group is selecmeﬁhYlbhia babogenad atbplthibydroxpl, gnonp, oa ditro group, a

7 near Jor br an2RoBPSFRAS) o26R0RE 8L K, B Ro Skl Srbu ey TR R e Ry PRe
case in which &n@ ﬁﬁFé@éﬁb?gr©&9§Pi©Enﬁ§ﬁ aamethylbbmd)grauplaedraor

branched alkyléhhylgﬁyapgbaﬂ ng A0mdz8 59&?99a8&§”§xaﬁ héng a0r branched
al kyl sul f onyl m%rou avin -6 carbon atons i near” or ranched acyl
1

group having tE&EBBhOaS ®EP-a linear or branched acylanino group having
1- 6 carbon at ons, aS§éb§fL&Uéﬁdmplesuaﬁuéﬁéllﬂhégraak|b9§n9585p a

[ hyl hal t grou
bhenoxy oroup SLRECoHEESRe CBESEP: rEa By ToheCaTORr EUHAP o4RRLAFBIE. e or
nore of these sabkylsubfivsylroupsppagneathylsnllepanliegtbyphbeahondedrt o-
opt i onal pOS'tbPBﬁ%ﬁ%uiggnyilggouéo Fgagp! gs of _th hgkogegugyfg]f%onyl

fluorine atom ori ne” at ron1ne af om an i odIrné’ a
Pr ef er aBile exaﬁﬁ@@@:a@@dapiﬁﬁérahbeaebﬁmahﬁsaacﬁl@rmﬂéhyhsuthEmécgfoup

exanpl es of th@nalaﬁaétﬁyléu@ﬂsﬂfﬁ gLéyp. 25A9ﬁ8985 é¥é99 & e§§ﬁ§9§ aLoms
I ncl ude a neth% Vgrou eth foup, an n- propy group an n-,
t

i-, s- or tﬁygﬁblfﬁﬁﬂlpgé?%Pable exanples are a methyl group and
an ethyl group. A nepecpf et ecrbhslexaspl ehéslansBthyt BF@HBhed acyl

group having 1-6 carbon atoms include an acetyl group, an

15 ethylcarbonyl group, an n- or i-propylcarbonyl group and
an n-, i-, s- or t-butylcarbonyl group, and preferable
examples are an acetyl group and an ethylcarbonyl group.
A more preferable example is an acetyl group.

Specific examples of the linear or branched

20 acylamino group having 1-6 carbon atoms include an
acetylamino group, an ethylcarbonylamino group, an n- or
i-propylcarbonylamino group and an n-, i-, s- or t-
butylcarbonylamino group, and preferable examples are an
acetylamino group and an ethylcarbonylamino group. A

25 more preferable example is an acetylamino group.

Specific examples of the trihalomethyl group include
a trifluoromethyl group, a tribromomethyl group and a
trichloromethyl group.

X represents a -CH= group or nitrogen atom, and a

30 preferable example is a -CH= group.

Preferable examples of the compounds represented by
the above formula (1) include various groups of compounds
composed by combining each of the groups previously
described as preferable examples. Although there is no

35 intention of limiting these groups, those described in
the following table are particularly preferable. 1In
particular, preferable examples of those compounds in the



30 Specific exanples of the linear or branched al koxy groups having 1-6
carbon atons include a nethoxy group, an ethoxy group, an n- or

i -propyl oxy group, an n-, i-, s- or t-butyloxy group and a nethyl enedi oxy
group, and preferable exanples are a nef hoxy. group and an et hoxy 35 group.
A nore preferable exanple is a nethoxy group. Specific exanples of the

| i near or branched al kylthio group having 1-6 carbon atons include a - 12
met hyl t hi o gr obgblaniethydéhcomgoong, Naa.n34or 385 pBopyhtth,gseupsamd an
n-, i-, s- or ggbutylthio ou a pr ra npl ylthio
group and an gth ??hrgb rgg Pi? T97 rgggrag#e ex§ gi §4§ 2§PEylthro
gr oup. Specrfr@léxaﬁpﬁes %i:tﬁé2brhéér 636bréﬁéhe615alﬁ?Bsuﬂﬂoayangroup
havi ng 1-6 carppngatons include a nethylsulfonyl group, an ethylsulfonyl
group, 3 n- or i- rog | sul fonyl group and an n

t-butyl sl fonyl 10 %er%ﬂaepr%ieFBBP%gaxé%pﬁéé aﬂetarﬁﬁghyﬂaalranyhe

groﬁpl ar? anlebhybﬁuthﬂab%gr@ﬁQ gfoﬂﬁéerépﬁég?ﬁﬁéa @l@HELEe'§ol§ow1ng

met hyl sul f onyl . grou peci e e |ipear or branche

group having 1% r%%?%% f%n%g?ng?gggfaﬁ'aﬁiFQP U8R ofip, CanM 18 @PﬂyFCéFBonyl
group, an n- oasidefopydicabboayl thepuprandeaorbbedi hersinbelbwbusyhgar bonyl
o oup. A nor o SpEEnpRERIE E2aAPF08) ALRLYY, ST PUDCAOE 08, htatbi R of
the |inédd or %réﬁch%§n92@)a@ylanﬁnoggeohpnﬁaVLnglgaﬁedawbbh atbnini hbeude

an acetyl am n@aEIQFpanénXeigyJ—@ﬁLbonﬁf&@&b@? g{gurgs r’g‘Bt nPk ded that
|-propylcarbon¥Ian1no group and an n-, |-, S- Of fcar onyl am no

group, and pre %?aB?%S%REnbpﬁgnE%%nahs 5&@%9?@n¥ﬁotb?§ﬁpcaﬁﬁoéﬁds
et hyl car bonyl am no group A 25 nor e prefera?le exanple is an acetyl am no
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Specific exanples of the trihalonmethyl group include a trifluoronethyl
group, a tribrononethyl group and a trichloronmethyl group. X represents a
-CH= group or nitrogen atom and a 30 preferable exanple is a -CH= group.
Preferabl e exanpl es of the conpounds reprggented by the above formula (1)
i ncl ude various groups of conpounds conposed by conbi ning each of the
groups previously described as preferable exanples. Al though there is no
35 intention of limting these groups, those described in the fol |l ow ng
table are particul pr ef grgfil e. Im)igg?icul (prefer exanpl gsgof
t hose conpounds in - 13 bl e i nci conp Nos. 38, 397

42, 52, 54, 56, 58\-5%9, 63, 5, 137 152, 4, 244, 40 436&5
519, 521, 532, 5345C536, 538, 615, 628, 1f2 and 1a14. 5 FuFthernDre

t hrough A3 and J1 t hgoough J33,0 n the fqgbl owing t, le are groups
represented with the foll ow ng fornulas In the’ or mul as, aIthough E G

M mand X are ﬁlned t hey e descr hereé @l ow u
representative exa E is ) G |s 1 M is S (m bgi 0)
or a single bond (i |cated 1111 i Fand s - CH=.

However, it is not infBnded that the present |nvent|on is/limted to these
conpounds. Al J1 J733313 A2 AB6J2 J8 J14;5333 128 129 J30

G
i?e Sj
131 132



J9 J15 J4 | 310 J5 J11 Ow F Owe 'CN J16 J17 J6 J12 MO J18 -

14 F3C J19

G J20 J26 J21 J27 & J28 CF3 J23 LG J29 J24 J30 131 J32 - 15 - Conpound
No. RIR2ZAJM 1HHAI JI S
- 15 =
Compound No. R, R, A J M
1 H H Al J1 S
2 H H Al J2 S
3 H H Al J3 S
4 H B Al J4 S
5 H H Al J5 S
6 H H Al J6 S
7 H H Al J7 S
8 H H Al J8 S
9 H H Al J9 S
10 H H Al J10 S
11 H H Al Jll S
12 H H Al J12 S
13 H H Al J13 S
14 H B Al J1l4 S
15 H H Al J15 S
16 H H Al J16 S
17 H H Al J17 S
18 H H Al J18 S
19 H H Al J19 S
20 H H Al J20 S
21 H H Al J21 S
22 H H Al J22 S
23 H H Al J23 S
24 H H Al J24 S




2HHAI J2S 3HHAI J3S 4HHAI J4S 5HHAI J5S 6HHAI J6S 7HHAI J7S 8HHAI J8S 9HHAI J9S
10HHAI JI1 0S 11HHAI i I I's 12HHAI J12S 13HHAI J13S 14HHAI J14S 15HHAI J15S
16HHAI J16S 17HHAI J17S 18HHAI J18S 19HHAI J19S 20HHAI J20S 21HHAI J21S
22HHAI J22S 23HHAI J23S 24HHAI J24S - 16 - _Oggg)o_und No. RLRZAJM 25HHAI J25S
26HHAI J26S 27HHAI J27S 28HHAI J28S 29HHAI J2 30HHAI J30S 31HHAI J31S

32HHAI J32S 33HHA2J1S

Compound No. R, R, A J M
25 H H Al J25 S
26 H H Al J26 S
27 H H Al Jz27 S
28 B H Al J28 S
29 H H Al J29 S
30 H H Al J30 S
31 H H Al J31 S
32 H H Al J32 S
33 H H A2 J1 S
34 H H A2 J2 S
35 H H A2 J3 S
36 H H A2 J4 S
37 H H A2 J5 S
38 H H A2 J6 S
39 H H A2 J7 S
40 H H A2 J8 S
41 H H A2 J9 S
42 H H A2 J10 S
43 H H A2 Jl1 S
44 H H A2 Jl2 S
45 B H A2 J13 S
46 H H A2 Jl4 S
47 H H A2 J15 S

48 H H A2 Jleé S




34HHA2J2S 35HHA2J3S 36HHA2J4S 37HHA2J5S 38HHA2J6S 39HHA2J7S 40HHA2J8S
41HHA2J9S 42HHA2J]| 0S 43HHA2i | | s 44HHA2J12S 45HHA2J13S 46HHA2J14S 47HHA2J15S
48HHA2J16S - 17 - Conpound No. RLRZAIJM 49HHA2J17S 50HHA2J18S 51HHA2J19S
52HHA2J20S 53HHA2J21S 54HHA2J22S S55HHA2J23F 56HHA2J24S 57HHA2J25S
58HHA2J26S 59HHA2J27S 60HHA2J28S 61HHA2J29S 62HHA2J30S 63HHA2J31S
64HHA2J32S 65HHA3J1S

Compound No. R, R, A J M
49 H H A2 J17 S
50 H H A2 Jlg S
51 H H A2 J19 S
52 H H A2 J20 S
53 H H A2 J21 S
54 H H A2 J22 S
55 H H A2 J23 S
56 H H A2 J24 S
57 H H A2 J25 S
58 H H A2 J26 S
59 H H A2 J27 S
60 H H A2 J28 S
61 H H A2 J29 S
62 H H A2 J30 S
63 H H A2 J31 S
64 H H A2 J32 S
65 H H A3 J1 S
66 H H A3 J2 S
67 H H A3 J3 S
68 H H A3 J4 S
69 H H A3 J5 S
70 H H A3 J6 S
71 H H A3 J7 S

72 H H A3 J8 S




66HHA3J2S 67HHA3J3S 68HHA3J4S 69HHA3J5S 70HHA3J6S 71HHA3J7S 72HHA3J8S - 18
- Conpound No. RI R2Ai M 73HHA3J9s 74HHA3i | os 75HHA3iI | | s 76HHA3J12s 77HHA3J13s
78HHA3J14s 79HHA3J15s 80HHA3J16s 81HHA3J17s 82HHA3J18s 83HHA3J19s
84HHA3J20s 85HHA3J21s 86HHA3J22s 87HHA3)23g 88HHA3J24s 89HHA3J25s
90HHA3J26s 91HHA3J27s 92HHA3J28s 93HHA3J29s 94HHA3J30s 95HHA3J31s
96HHA3J32s - 19 -

Compound No. R, R, A J M
73 H H A3 J9 S
74 H H A3 J10 S
75 H H A3 Jll S
76 H H A3 Jl2 S
77 H H A3 J1l3 S
78 H H A3 J14 S
79 H H A3 J15 S
80 H H A3 J16 S
81 H H A3 Jl7 S
82 H H A3 J18 S
83 H H A3 J19 S
84 H H A3 Jz20 S
85 H H A3 J21 S
86 H H A3 J22 S
87 H H A3 J23 S
88 H H A3 J24 S
89 H H A3 J25 S
90 H H A3 J26 S
91 H H A3 J27 S
92 H H A3 J28 S
93 H H A3 J29 S
94 H H A3 J30 S
95 H H A3 J31 S

96 H H A3 J32 S




Conmpound No. RLRZAJM 97MeCHAI J1S 98MeOHAI J2S 99MeOHAI J3S 100MeOHAI J4S
101MeOHAI J5S 102MeOHAI J6S 103MeOHAI J7S 104MeOHAI J8S 105MeCHAI J9S
106MeOHAI J10S 107MeOHAl i I 1's 108MeOHAI J12S 109MeOHAI J13S 110MeOHAI J14S
111MeOHAI J15S 112MeCOHAl J16S 113MeOHAI J17S1314MeCHAl J18S 115MeCHAI J19S
116MeOHAI J20S 117MeCOHAl J21S 118MeOHAI J22S 119MeCHAI J23S 120MeOHAI J24S -
- Conpound No. RIRZAIM 121MeOHAI J25S 122MeOHAI J26S 123MeOHAI J27S

20

124MeOHAI J28S 125MeCHAI

J29S 126MeOHAI J30
No.

S 127|VEC]—I£\I J31S

Compound R, R, J
97 MeO H Al Jl
98 MeO H Al J2
99 MeO H Al J3

100 MeO H Al J4
101 MeO H Al J5
102 MeO H Al J6
103 MeO H Al J7
104 MeO H Al J8
105 MeO H Al J9
106 MeO H Al J10
107 MeO H Al Jl1
108 MeO H Al J12
109 MeO H Al J13
110 MeO H Al J14
111 MeO H Al J15
112 MeO H Al Jl6
113 MeO H Al J17
114 MeO H Al J18
115 MeO H Al J19
116 MeO H Al J20
117 MeO H Al Jz21
118 MeO H Al J22
119 MeO H Al J23
120 MeO H Al J24




128MeOHAI J32S 129MeOHA2J1S 130MeOHA2J2S 131MeOHA2J3S 132MeOHA2J4S
133MeOHA2J5S 134MeOHA2J6S 135MeOHA2J7S 136MeOHA2J8S 137MeOHA2J9S
138MeOHA2J10S 139MeOHA2i | | s 140MeOHA2J12S 141MeOHA2J13S 142MeOHA2J14S
143MeOHA2J15S 144MeCOHA2J16S - 21 - Conpqungy No. RLR2AJM 145MeCHA2J17S
146MeOHA2J18S 147MeOHA2J19S 148MeOHA2J20S 149Me0HA2J21S 150MeOHA2J22S
151MeOHA2J23S 152MeCHA2J24S 153MeOHA2J25S 154MeOHA2J26S 155MeOHA2J27S

156MeOHA2J28S 157MeOHA2J29S 158|\/EC]—IA2J3%S 159|VEC]-I§2J315

ompound No. R, 2 J M
121 MeO H Al J25 S
122 MeO H Al J26 S
123 MeO H Al J27 S
124 MeO H Al J28 S
125 MeO H Al J29 S
126 MeO H Al J30 S
127 MeO H Al J31 S
128 MeO H Al J32 S
129 MeO H A2 Jl S
130 MeO H A2 J2 S
131 MeO H A2 J3 S
132 MeO H A2 J4 S
133 MeO H A2 J5 S
134 MeO H A2 Jé S
135 MeO H A2 J7 S
136 MeO H A2 J8 S
137 MeO H A2 J9 S
138 MeO H A2 J10 S
139 MeO H A2 J11 S
140 MeO H A2 Jl2 S
141 MeO H A2 J13 S
142 MeO H A2 J14 S
143 MeO H A2 J15 S

144 MeO H A2 Jl6 S




160MeOHA2J32S 161MeOHA3J1S 162MeOHA3J2S 163MeOHA3J3S 164MeOHA3J4S
165MeOHA3J5S 166MeOHA3J6S 167MeOHA3J7S 168MeOHA3J8S - 22 - Conpound
No. R R2Ai M 169MeOHA3J9s 170MeOHA3I | os 171MeCHA3I | |'s 172MeOHA3J12s
173MeOHA3J13s 174MeOHA3J14s 175|\/EO-IA3J1582}76|\/EO-IA3J16S 177MeOHA3J17s
178MeOHA3J18s 179MeOHA3J19s 180MeOHA3J20s 181MeOHA3J21s 182MeOHA3J22s
183MeOHA3J23s 184MeOHA3J24s 185MeOHA3J25s 186MeOHA3J26s 187MeOHA3J27s

188MeOHA3J28s 189MeOHA3J29s 190|VEC]—|A3JSOS I9IVeCHA3J3TS

Compound No. R, R, A J M
145 MeO H A2 J17 S
146 MeO H A2 J18 S
147 MeO H A2 J1l9 S
148 MeO H A2 J20 S
149 MeO H A2 J21 ]
150 MeO H A2 J22 S
151 MeO H A2 J23 S
152 MeO H A2 J24 S
153 MeO H A2 J25 S
154 MeO H A2 J26 S
155 MeO H A2 J27 S
156 MeO H A2 J28 S
157 MeO H A2 J29 S
158 MeO H A2 J30 S
159 MeO H A2 J31 S
160 MeO H A2 J32 S
161 MeO H A3 J1 S
162 MeO H A3 J2 S
163 MeO H A3 J3 S
164 MeO H A3 J4 S
165 MeO H A3 J5 S
166 MeO H A3 Jé S
167 MeO H A3 J7 S

168 MeO H A3 J8 S




192MeOHA3J32s - 23 - Conpound No. RIR2ZAIJM 193CNHAI J1S 194CNHAl J2S
195CNHAI J3S 196CNHAI J4S 197CNHAI J5S 198CNHAI J6S 199CNHAI J7S 200CNHAI J8S
201CNHAI J9S 202CNHAI J1 0S 203CNHAI i | |'s 204CNHAI J12S 205CNHAI J13S
206CNHAI J14S 207CNHAI J15S 208CNHAI J16S 2096NHAI J17S 210CNHAI J18S
211CNHAI J19S 212CNHAI J20S 213CNHAI J21S 214CNHAI J22S 215CNHAI J23S
216CNHAI J24S - 24 - Conpound No. RLRZAIJM 217CNHAI J25S 218CNHAI J26S

219CNHAI J27S 220CNHAI J28S 221CNHAI J29S

Compound No. R, R, A J M
169 MeO H A3 J9 S
170 MeO H A3 J10 S
171 MeO H A3 J11 S
172 MeO H A3 J12 S
173 MeO H A3 J13 S
174 MeO H A3 Jl4 S
175 MeO H A3 J1l5 S
176 MeO H A3 J16 S
177 MeO H A3 J17 S
178 MeO H A3 J18 S
179 MeO H A3 J19 S
180 MeO H A3 J20 S
181 MeO H A3 J21 S
182 MeO H A3 J22 S
183 MeO H A3 J23 S
184 MeO H A3 J24 S
185 MeO H A3 J25 S
186 MeO H A3 J26 S
187 MeO H A3 J27 S
188 MeO H A3 J28 S
189 MeO H A3 J29 S
190 MeO H A3 J30 S
191 MeO H A3 J31 S

192 MeO H A3 J32 S




222CNHAI J30S 223CNHAI J31S 224CNHAI J32S 225CNHA2J1S 226CNHA2J2S 227CNHA2J3S
228CNHA2J4S 229CNHA2J5S 230CNHA2J6S 231CNHA2J7S 232CNHA2J8S 233CNHA2J9S
234CNHA2J1 0S 235CNHA2i | | s 236CNHA2J12S 237CNHA2J13S 238CNHA2J14S
239CNHA2J15S 240CNHA2J16S - 25 - Conpound2No-_R1IR2AIM 241CNHA2J17S
242CNHA2J18S 243CNHA2J19S 244CNHA2J20S 245CNHA2J21S 246CNHA2J22S
247CNHA2J23S 248CNHA2J24S 249CNHA2J25S 250CNHA2J26S 251CNHA2J27S
252CNHA2J28S ZgéBCNHAZ 29S

mpound No. R, R, A J M
193 CN H Al Jl S
194 CN H Al J2 S
195 CN H Al J3 S
196 CN H Al J4 S
197 CN 2| Al J5 S
198 CN H Al Jé S
199 CN H Al J7 S
200 CN H Al J8 S
201 CN H Al J9 S
202 CN H Al Jl0 S
203 CN H Al Ji1 S
204 CN H Al J12 S
205 CN H Al J13 S
206 CN H Al Jl4 S
207 CN H Al J15 S
208 CN H al J16 )
209 CN H Al J17 S
210 CN H Al J18 S
211 CN H Al J19 S
212 CN H Al Jz20 S
213 CN H Al J21 S
214 CN H Al J22 S
215 CN H Al J23 S

216 CN H Al J24 S




254CNHA2J30S 255CNHA2J31S 256CNHA2J32S 257CNHA3J1S 258CNHA3J2S 259CNHA3J3S

260CNHA3J4S 261CNHA3J5S 262CNHA3J6S 263CNHA3J7S 264CNHA3J8S -

26 -

Conpound

No. RIR2ZAIJM 265CNHA3J9S 266CNHA3J10S 267CNHA3J11S 268CNHA3J12S 269CNHA3J13S
270CNHA3J14S 271CNHA3J15S 272CNHA3J16S 273GNHA3J17S 274CNHA3J18S
275CNHA3J19S 276CNHA3J20S 277CNHA3J21S 278CNHA3J22S 279CNHA3J23S
280CNHA3J24S 281CNHA3J25S 282CNHA3J26S 283CNHA3J27S 284CNHA3J28S

285CNHA3J29S

Compound No. R, R, A J M
217 CN H Al J25 S
218 CN H Al J26 S
219 CN H Al J27 S
220 CN H Al J28 S
221 CN H Al J29 S
222 CN H Al J30 S
223 CN H Al J31 S
224 CN H Al J32 S
225 CN H A2 Jl S
226 CN H A2 J2 S
227 CN H A2 J3 S
228 CN H A2 J4 S
229 CN H A2 J5 S
230 CN H A2 J6 S
231 CN H A2 J7 S
232 CN H A2 J8 S
233 CN H A2 J9 S
234 CN H A2 J10 S
235 CN H A2 J1l1 S
236 CN H A2 Jl2 S
237 CN H A2 J13 S
238 CN H A2 J1l4 S
239 CN H A2 J15 S
240 CN H A2 J16 S




286CNHA3J30S 287CNHA3J31S 288CNHA3J32S - 27 - Conpound No. RIR2ZAIM

289MeHAI J1S 290MeHAI J2S 291MeHAI J3S 292MeHAI J4S 293MeHAI J5S 294MeHAl J6S
295MeHAI J7S 296MeHAI J8S 297MeHAl J9S 298MeHAI J10S 299MeHAl i I | s 300MeHAl J12S
301MeHAl J13S 302MeHAI J14S 303MeHAl J15S 304NMeHAI J16S 305MeHAl J17S

306MeHAI J18S 307MeHAI J19S 308MeHAl J20S 309MeHAl J21S 310MeHAl J22S

311MeHAI J23S 312MeHAl J24S - 28 - Conpound No. RIRZAJM 313MeHAI J25S

314MeHAl J26S 315MeHAI J27S

Compound No. R, R, A J M
241 CN H A2 J17 S
242 CN H A2 Jl8 S
243 CN H A2 J19 S
244 CN H A2 J20 S
245 CN H A2 J21 S
246 CN H A2 J22 S
247 CN H A2 J23 S
248 CN H A2 J24 S
249 CN H A2 J25 S
250 CN H A2 J26 S
251 CN H A2 J27 S
252 CN H A2 J28 S
253 CN H A2 J29 S
254 CN H A2 J30 S
255 CN H A2 J31 S
256 CN H A2 J32 ]
257 CN H A3 J1 S
258 CN H A3 J2 S
259 CN H A3 J3 S
260 CN H A3 J4 S
261 CN H A3 J5 S
262 CN H A3 J6 S
263 CN H A3 J7 S

264 CN H A3 J8 S




316MeHAI J28S 317MeHAI J29S 318MeHAl J30S 319MeHAl J31S 320MeHAl J32S

321MeHA2Ji s 322MeHA2J2S 323MeHA2J3S 324MeHA2J4S 325MeHA2J5S 326MeHA2J6S
327MeHA2J7S 328MeHA2J8S 329MeHA2J9S 330MeHA2J1 0S 331MeHA2J11S 332MeHA2J12S
333MeHA2J13S 334MeHA2J14S 335MeHA2J15S 336eHA2J16S - 29 - Conpound

No. RLR2ZAJM 337MeHA2J17S 338MeHA2J18S 339MeHA2J19S 340MeHA2J20S 341MeHA2J21S
342MeHA2J22S 343MeHA2J23S 344MeHA2J24S 345MeHA2J25S 346MeHA2J26S
347MeHA2J27S

Compound No. R, R, A J M
265 CN H A3 J9 S
266 CN H A3 J10 S
267 CN H A3 J11 - S
268 CN H A3 Jl2 S
269 CN H A3 J13 S
270 CN H A3 J1l4 S
271 CN H A3 J15 S
272 CN H A3 J16 S
273 CN H A3 J17 S
274 CN H A3 J18 S
275 CN H A3 J19 S
276 CN H A3 J20 S
277 CN H A3 J21 S
278 CN H A3 J22 S
279 CN H A3 J23 S
280 CN H A3 J24 S
281 CN H A3 J25 S
282 CN H A3 J26 S
283 CN H A3 J27 S
284 CN H A3 J28 S
285 CN H A3 J29 S
286 CN H A3 J30 S
287 CN H A3 J31 S

288 CN H A3 J32 S




348MeHA2J28S 349MeHA2J29S 350MeHA2J30S 351MeHA2J31S 352MeHA2J32S
353MeHA3J1S 354MeHA3J2S 355MeHA3J3S 356MeHA3J4S 357MeHA3J5S 358MeHA3J6S
359MeHA3J7S 360MeHA3J8S - 30 - Conpound No. RLRZAJM 361MeHA3J9S 362MeHA3J10S
363MeHA3Ji | s 364MeHA3J12S 365MeHA3J13S 366NeHA3J14S 367MeHA3J15S
368MeHA3J16S 369MeHA3J17S 370MeHA3J18S 371MeHA3J19S 372MeHA3J20S
373MeHA3J21S 374MeHA3J22S 375MeHA3J23S 376MeHA3J24S 377MeHA3J25S
378MeHA3J26S SJgI\/EHASgZJOS

mpoun R, R, A J M
289 Me H Al J1 S
290 Me H Al J2 S
291 Me H Al - J3 S
292 Me H Al J4 S
293 Me H Al J5 S
294 Me H Al Jé S
295 Me H Al J7 S
296 Me H Al J8 S
297 Me H Al J9 S
298 Me H Al J10 S
299 Me H Al J11 S
300 Me H Al Jl2 S
301 Me H Al J13 S
302 Me H Al Jl4 S
303 Me H Al J15 S
304 Me H Al J16 S
305 Me H Al J17 S
306 Me H Al J18 S
307 Me H Al J19 S
308 Me H Al J20 S
309 Me H Al J21 S
310 Me H Al J22 S
311 Me H Al J23 S

312 Me H Al J24 S




380MeHA3J28S 381MeHA3J29S 382MeHA3J30S 383MeHA3J31S 384MeHA3J32S - 31 -
Conpound No. RIRZAJM 385HMeAl J1S 386HMVeAl J2S 387HVeAl J3S 388HMWVEAI J4S
389HWEAI J5S 390HMeAI J6S 391HMEAI J7S 392HMeAl J8S 393HMeAl J9S 394HWeAI J10S
395HWeAl i | |'s 396HVEAl J12S 397HMVeAl J13S 398MeAl J14S 399HMeAl J15S
400HVEAl J16S 401HMVEAl J17S 402HVEAl J18S 403HMEAI J19S 404HMeAI J20S
405HMRAI J21S 406HMVEAI J22S 407HMeAl J23S 408HVEAI J24S - 32 - Conpound

No. RIR2ZAJM 409&-|I\/EAI ngsNo.

ompoun R, R, A J M
313 Me H Al J25 S
314 Me H Al J26 S
315 Me H Al - J27 S
316 Me H Al J28 S
317 Me H Al J29 S
318 Me H Al J30 S
319 Me H Al J31 S
320 Me H Al J32 S
321 Me H A2 Jl S
322 Me H A2 J2 S
323 Me H A2 J3 S
324 Me H A2 J4 S
325 Me H A2 J5 S
326 Me H A2 J6 S
327 Me H A2 J7 S
328 Me H A2 J8 S
329 Me H A2 J9 S
330 Me H A2 J10 S
331 Me H A2 Jl1 S
332 Me H A2 Jl2 S
333 Me H A2 J13 S
334 Me H A2 J14 S
335 Me H A2 J15 S

336 Me H A2 J16 S




410HVEAl J26S 411HMVEAl J27S 412HMVeAl J28S 413HMeAI J29S 414HMeAI J30S

415HVeAl J31S 416HVEAl J32S 417HVeA2J1S 418HVeA2J2S 419HVEA2J3S 420HVEA2J4S
421HVEA2)5S 422HVeA2J6S 423HMeA2J7S 424HVBA2J8S 425HVEA2J9S 426HVEA2]I 0S
427HVeA2i | | s 428HMeA2J12S 429HMeA2J13S 43QMeA2J14S 431HMEA2J15S
432HVeA2J16S - 33 - Conpound No. RIRZAIJM 433HVeA2J17S 434HVeA2J18S
435HVeA2J19S 436HVEA2J20S 437HVEA2J21S 438HMeA2J22S 439HMeA2J23S
440HVEA2]24S 4C41H|\/EA3 25S

ompound No. R, R, A J M
337 Me H A2 Jl7 S
338 Me H A2 J18 S
339 Me H - A2 J19 S
340 Me H A2 J20 S
341 Me H A2 Jz21 S
342 Me H A2 J22 S
343 Me H A2 J23 S
344 Me H A2 J24 S
345 Me H A2 J25 S
346 Me H A2 J26 S
347 Me H A2 J27 S
348 Me H A2 J28 S
349 Me H A2 J29 S
350 Me H A2 J30 S
351 Me H A2 J31 S
352 Me H A2 J32 S
353 Me H A3 Jl S
354 Me H A3 J2 S
355 Me H A3 J3 S
356 Me H A3 J4 S
357 Me H A3 J5 S
358 Me H A3 J6 S
359 Me H A3 J7 S

360 Me H A3 J8 S




442HVeA2)26S 443HVEA2J27S 444HMeA2)28S 445HVeA2J29S 446HMVEA2J30S
447HVeA2J31S 448HVeA2J32S 449HMeA3J1S 450HMeA3J2S 451HMeA3J3S 452HVeA3J4S
453HVeA3J5S 454HMeA3J6S 455HVEA3I7S 456HMeA3J8S - 34 -
A3J12S 461HMeA3J13S
462HVeA3J14S 463HVEA3J15S 464HVeA3J16S 465HVEA3J17S 466HVEA3]18S
467HVEA3J19S 468HVEA3J20S 469HMEA3J21S 470HMeA3J22S 471HMeA3J23S

457HVeA3J9S 458HVeA3J10S 459HMEA3J11S 460

Compound No. RLR2ZAIM

472HVeA3324S 473HVEA3J25S

Compound No. R, R, A J M
361 Me H A3 J9 S
362 Me H A3 J10 S
363 Me H A3 J11 S
364 Me H A3 J12 S
365 Me H A3 J13 S
366 Me H A3 Jl4 S
367 Me H A3 J15 S
368 Me H A3 J16 S
369 Me H A3 J17 S
370 Me H A3 Jl8 S
371 Me H A3 J19 S
372 Me H A3 J20 S
373 Me H A3 J21 S
374 Me H A3 J22 S
375 Me H A3 J23 S
376 Me H A3 J24 S
377 Me H A3 J25 S
378 Me H A3 J26 S
379 Me H A3 J27 S
380 Me H A3 J28 S
381 Me H A3 J29 S
382 Me H A3 J30 S
383 Me H A3 J31 S
384 Me H A3 J32 S




474HMeA3J26S 475HVBA3 . J27S 476HMeA3J28S 477HVEA3J29S 478HVeA3J30S
479HVeA3J31S 480HWVEA3J32S - 35 - Conpound No. RLRZAIJM 481MeMeAl Jl s
482MeMeAl J2S 483MeMeAl J3S 484MeMeAl J4S 485MeMeAl J5S 486MeMeAl J6S
487MeMeAl J7S 488MeMeAl J8S 489MeMeAl J9S 490MeMeAI J10S 491MeMeAl i | |'s
492MeMeAl J12S 493MeMeAl J13S 494MeMeAl J14S 495MeMeAl J15S 496MeMeAl J16S
497MeMeAl J17S 498MeMeAl J18S 499MeMeAl J19S 500MeMeAl J20S 501MeMeAl J21S

502MeMeAl J22S SOSNENEAIJZSS 504NENEAIJZ4S - 36 -

Compound No. R, R, A J M
385 H Me Al Jl S
386 H Me Al J2 S
387 H - Me Al J3 S
388 H Me Al J4 S
389 H Me Al J5 S
390 H Me Al J6 S
391 H Me Al J7 S
392 H Me Al J8 S
393 H Me Al J9 S
394 H Me Al J10 S
395 H Me Al Jl1 S
396 H Me Al J12 S
397 H Me Al J13 S
398 H Me Al Jl4 S
399 H Me Al J15 S
400 H Me Al J16 S
401 H Me Al J17 S
402 H Me Al Jl8 S
403 H Me Al J19 S
404 H Me Al J20 S
405 H Me Al J21 S
406 H Me Al J22 S
407 H Me Al J23 S

408 H Me Al J24 S




Conmpound No. RLRZAJM 505MeMeAl J25S 506MeMeAl J26S 507MeMeAl J27S 508MeMeAl J28S
509MeMeAl J29S 510MeMeAl J30S 511MeMeAl J31S 512MeMeAl J32S 513MeMeA2]1 s
514MeMeA2J2S 515MeMeA2J3S 516MeMeA2J4S 517MeMeA2J5S 518MeMeA2J6S
519MeMeA2J7S 520MeMeA2J8S 521MeMeA2J9S S22MeNMEA2J10S 523MeMeA2J11S
524MeMeA2J12S 525MeMeA2J13S 526MeMeA2J14S 257MeMeA2J15S 528MeMeA2J16S -
- Conpound No. RIRZAIJM 529MeMeA2J17S 530MeMeA2J18S 531MeMeA2J19S

37

532MeMeA2J20S 533MeMeA2J21S 534

NENEAZJZ%S S35MeMEAZTZ3S

Compound No. R, 2 A J
409 H Me Al J25
410 H Me Al J26
411 H Me Al J27
412 H Me Al J28
413 H Me Al J29
414 H Me Al J30
415 H Me Al J31
416 H Me Al J32
417 H Me A2 Jl
418 H Me A2 J2
419 H Me A2 J3
420 H Me A2 J4
421 H Me A2 J5
422 H Me A2 Jé
423 H Me A2 J7
424 H Me A2 J8
425 H Me A2 J9
426 H Me A2 J10
427 H Me A2 J11
428 H Me A2 J1l2
429 H Me A2 J13
430 H Me A2 J14
431 B Me A2 J15
432 H Me A2 J16




536MeMeA2J24S 537MeMeA2J25S 538MeMeA2J26S 539MeMeA2J27S 540MeMeA2]28S
541MeMeA2J29S 542MeMeA2J30S 543MeMeA2J31S 544MeMeA2J32S 545MeMeA3J1S
546MeMeA3J2S 547MeMeA3J3S 548MeMeA3J4S 549MeMeA3J5S 550MeMeA3J6S
551MeMeA3J7S 552MeMeA3J8S - 38 - Conpound sNo. RIRZAJM 553MeMeA3J9S
554MeMeA3J10S 555MeMeA3J11S 556MeMeA3J12S 557MeMeA3J13S 558MeMeA3J14S
S559MeMeA3J15S 560MeMeA3J16S 561MeMeA3J17S 562MeMeA3J18S 563MeMeA3J19S

564MeMeA3J20S 565MeMeA3J21S 566MeMeA3J22S 56 7MeMeA3J23S
Compound No. R, A

R, M
433 H Me A2 J17 S
434 H Me A2 J18 S
435 : H Me A2 J19 S
436 H Me A2 J20 S
437 H Me A2 J21 S
438 H Me A2 J22 S
439 H Me A2 J23 S
440 H Me A2 J24 S
441 H Me A3 J25 S
442 H Me A2 J26 s
443 H Me A2 J27 S
444 H Me A2 J28 S
445 H Me A2 J29 S
446 H Me A2 J30 S
447 H Me A2 J31 S
448 H Me A2 J32 S
449 H Me A3 J1 S
450 H Me A3 J2 S
451 H Me A3 J3 s
452 H Me A3 J4 S
453 H Me A3 J5 S
454 H Me A3 J6 S
455 H Me A3 J7 S

456 H Me A3 J8 S




568MeMeA3]24S 569MeMeA3J25S 570MeMeA3J26S 571MeMeA3J27S 572MeMeA3J28S

573MeMeA3J29S 574MeMeA3J30S 575MeMeA3J31S 576MeMeA3J32S - 39 - Conpound

No. R, RZAJM 577C1C Al J1S 578C1Cl1Al J2S 579C C1Al J3S 580C1C Al J4S 5810 C1AI J5S

582C1C1AlI J6S 583C C Al J7S 584C C1Al J8S {851 C1AI J9S 586C1C Al J10S

587CI C1Ali || s 588C C1AI J12S 589C1C1Al J13S 590C1C Al J14S 591C1C1Al J15S

592C C1Al J16S 593CI1C1Al J17S 594C1CA Al J18S 595C A Al J19S 5960 C1Al J20S

597C1d Al J21S g98C1C1éI%%ZS 59%9 C1A|J2%§
¢ 1

ompoun N A J M
457 H Me A3 J9 S
458 H Me A3 J10 S
459 H Me A3 J11 S
460 H Me A3 Jl2 S
461 H Me A3 J13 S
462 H Me A3 J1l4 S
463 H Me A3 J15 S
464 H Me A3 J16 S
465 H Me A3 J17 S
466 H Me A3 J18 S
467 H Me A3 J19 S
468 H Me A3 J20 S
469 H Me A3 J21 S
470 H Me A3 J22 S
471 H Me A3 J23 S
472 : H Me A3 J24 S
473 H Me A3 J25 S
474 H Me A3 J26 S
475 H Me A3 - J27 S
476 H Me A3 Jz28 S
477 H Me A3 J29 S
478 H Me A3 J30 S
479 H Me A3 J31 S

480 H Me A3 J32 S




600C1C1Al J24S - 40 - Conmpound No. R1IR2 601C1C1lAl J25S 602C C1Al J26S
603C1C1Al J27S 604C1C Al J28S 6050 A Al J29S 606C1C Al J30S 6070 C1Al J31S
608C C Al J32S 609C1C A2J1S 610C1C1A2J2S 611C C A2J3S 612C10 A2J4S
613C1C1A2J5S 614C C1A2J6S 615C1C1A2J7S Qlag O A2J8S 617C1d A2J9S
618C1C1A2J10S 619C1C A2J11S 6200 A A2J12S 621C1C1A2J13S 622C C1A2J14S
623C1C1A2J15S 624C C1A2J16S - 41 - conpound No. R RZAi M 625cl cl A2J17s

626¢cl cl A2J18s 827cl cl A2Jc1)95 628PE:I cl A2J20s 629cl cl §2J215
. 1

ompound N R, M
481 Me Me Al J1 S
482 Me Me Al J2 S
483 Me Me Al J3 S
484 Me Me Al J4 S
485 Me Me Al J5 S
486 Me Me Al J6 S
487 Me Me Al J7 S
488 Me Me Al J8 S
489 Me Me Al J9 S
490 Me Me Al J10 S
491 Me Me Al J1l1 S
492 Me Me Al J12 S
493 Me Me Al J13 S
494 Me Me Al Jl4 S
495 Me Me Al J15 S
496 Me Me Al J16 S
497 Me Me Al J17 S
498 Me Me Al Jl18 S
499 Me Me Al J19 S
500 _ Me Me Al J20 S
501 Me Me Al J21 S
502 Me Me Al J22 S
503 Me Me Al J23 S

504 Me Me Al J24 S




630cl cl A2J22s 631cl cl A2J23s 632cl cl A2J24s 633cl cl A2J25s 634cl cl A2J26s
635cl ¢l A2J27s 636¢l cl A2J28s 637cl cl A2J29s 638cl cl A2J30s 639cl cl A2J31s
640cl cl A2J32s 641cl cl A3iis 642cl cl A3J2s 643cl cl A3J3s 644cl cl A3J4s
645cl cl A3J5s 646¢cl cl A3J6s 647cl cl A3J7s 648 ¢l A3J8s - 42 - Conpound
No. RLR2AIM 649CI C1A3J9S 650C Cl A3J10S 651C C1A3J11S 652C C1A3J12S
653C1C A3J13S 654C C1A3J14S 655C C1A3J15S 656C C1A3J16S 657C C1A3J17S

658C1Cl A3J18S 859C1C| A3J19S 660RClC1A3J208 o61d d ﬁSJZlS
1

ompound No. R, M
505 Me Me Al J25 S
506 Me Me Al J26 S
507 Me Me Al J27 ]
508 Me Me Al J28 S
509 Me Me Al J29 S
510 Me Me al J30 S
511 Me Me Al J31 S
512 Me Me Al J32 S
513 Me Me A2 J1 S
514 Me Me A2 J2 S
515 Me Me A2 J3 S
516 Me Me A2 J4 S
517 Me Me A2 J5 S
518 Me Me A2 Jé S
519 Me Me A2 J7 S
520 Me Me A2 J8 S
521 Me Me A2 J9 S
522 Me Me A2 J10 S
523 Me Me A2 Jl1l ]
524 Me Me A2 J1l2 S
525 Me Me A2 J13 S
526 Me Me A2 Jl4 S
257 Me Me A2 J15 S

528 Me Me A2 Jlé6 S




662C C A3J22S 663C C1A3J23S 664C1C1A3J24S 665C C A3J25S 666C G A3J26S
667C C A3J27S 6680 C A3J28S 669C1C A3J29S 6700 C1A3J30S 671C1A A3J31S
672C C A3J32S - 43 - Compound No. R RZAJM 673HHAI J1 674HHAI J2 675HHAI J3
676HHAl J4 677HHAI J5 678HHAI J6 679HHAI J7 _68QHHAI J8 681HHAI J9 682HHAI J10

683HHAl i | | 684HHAI J12' 685HHAI J13 686HHAI J14 687HHAI J15 688HHAl J16
689HHAI J17 690HHAI J18 691HHAI J19 692HHAI J20 693HHAI J21
Compound No. R, R, A J M
529 Me Me A2 J17 S
530 Me Me A2 J18 S
531 Me Me A2 Jl9 S
532 Me Me A2 J20 S
533 Me Me A2 J21 S
534 Me Me A2 J22 S
535 Me Me A2 J23 S
536 Me Me A2 J24 S
537 Me Me A2 J25 S
538 Me Me A2 J26 S
539 Me Me A2 J27 S
540 Me Me A2 J28 S
541 Me Me A2 J29 S
542 Me Me A2 J30 S
543 Me Me A2 J31 S
544 Me Me A2 J32 S
545 Me Me A3 Jl S
546 Me Me A3 J2 S
547 Me Me A3 J3 S
548 Me Me A3 J4 S
549 Me Me A3 J5 S
550 Me Me A3 J6é S
551 Me Me A3 J7 S

552 Me Me A3 J8 S




694HHAI J22 695HHAI J23 696HHAI J24 - 44 - Conpound No. RI RRAI M 697HHAlI J25
698HHAI J26 699HHAI J27 700HHAI J28 701HHAI J29 702HHAI J30 703HHAI J31

704HHAI J32 705HHA2 706HHA2J2 707HHA2J3 708HHA2J4 709HHA2J5 710HHA2J6
711HHA2J7 712HHA2J8 713HHA2J9 714HHA2i | @ ARSHHA2I || 716HHA2J12 717HHA2J13
718HHA2J14 719HHA2J15 720HHA2J16 - 45 - Conpound No. RIRZAIM 721HHA2J17
722HHA2J18 723HHA2J19

Compound No. R, R, A J M
553 Me Me A3 J9 S
554 Me Me A3 J10 S
555 Me Me A3 Jll S
556 Me Me A3 J12 S
557 Me Me A3 J13 S
558 Me Me A3 J14 S
559 Me Me A3 J15 S
560 Me Me A3 J16 S
561 Me Me A3 J17 S
562 Me Me A3 J18 S
563 Me Me A3 Ji9 S
564 Me Me A3 J20 S
565 Me Me A3 J21 S
566 Me Me A3 J22 S
567 Me Me A3 J23 S
568 Me Me A3 J24 S
569 Me Me A3 J25 S
570 Me Me A3 J26 S
571 Me Me A3 J27 S
572 Me Me A3 J28 S
573 Me Me A3 J29 S
574 Me Me A3 J30 S
575 Me Me A3 J31 S

576 Me Me A3 J32 S




724HHA2J20 725HHA2J21 726HHA2J22 727HHA2J23 728HHA2J24 729HHA2J25
730HHA2J26 731HHA2J27 732HHA2J28 733HHA2J29 734HHA2J30 735HHA2J31
736HHA2J32 737HHA3J1 738HHA3J2 739HHA3J3 740HHA3J4 741HHA3J5 742HHA3J6
] M 745HHA3J9 -
751HHA3J15 752HHA3J16

743HHA3J7 744HHA3J8 - 46 -

Co

753HHA3J17 754HHA3J18 755HHA3J19

npound No. Rl
747HHA3J11 748HHA3J12 749HHA3J13 750HHA3J1

746HHA3J10

Compound No. R, R, A J M
577 Cl Cl Al Jl S
578 Cl Cl Al J2 S
579 Cl Ccl Al J3 S
580 Cl Ccl Al J4 S
581 Ccl Cl Al J5 S
582 Cl Ccl Al J6 S
583 Ccl Cl Al J7 S
584 Cl Cl Al J8 S
585 Cl Ccl Al J9 S
586 Cl Cl Al J10 S
587 cl Cl Al Jl1 S
588 Cl Cl Al J12 S
589 Ccl Cl al J13 S
590 Cl Ccl Al Jl4 S
591 cl Cl Al J15 S
592 Ccl Cl Al J1lé6 S
593 Cl Ccl Al J1l7 S
594 Cl cl Al J1l8 S
595 Ccl Ccl Al J19 S
596 Cl Cl Al J20 S
597 Cl cl Al J21 S
598 Cl Ccl Al J22 S
599 Ccl Ccl Al J23 S
600 Ccl Cl Al J24 S




756HHA3J20 757HHA3J21 758HHA3J22 759HHA3J23 760HHA3J24 761HHA3J25

762HHA3J26 763HHA3J27 764HHA3J28 765HHA3J29 766HHA3J30 - 767HHA3J31
768HHA3J32 - - 47 - Conpound No. R R2Ai M 769MeCHAI i |
772MeCHAl J4 773MeOHAI J5 774MeOHAI J6 775N

778MVeCHAl I 0 779MeCHAL T | ]

780MeCHAI J12 781

770MeCHAl J2 771MeOHAI J3

J7 776MeCOHAl J8 777MeCHAI J9
OHAI J13 782MeCOHAI J14
783MeOHAI J15 784MeOHAI J16 785MeOHAl J17 786MeOHAI J18 787MeCHAl J19

Compound No. R, R, A J M
601 Ccl Cl Al J25 S
602 Cl cl Al J26 S
603 Cl Ccl Al J27 S
604 Ccl Ccl Al J28 S
605 Cl Ccl Al J29 S
606 Ccl Cl Al J30 S
607 Cl Cl Al J31 S
608 Cl Cl Al J32 S
609 Cl Cl A2 J1 S
610 Ccl Cl A2 J2 S
611 Cl Cl AZ J3 S
612 Cl Ccl A2 J4 S
613 Ccl cl A2 J5 S
614 cl Cl A2 Jé S
615 Cl Ccl A2 J7 S
616 cl Cl A2 J8 S
617 Cl Cl A2 J9 S
618 Cl Ccl A2 J10 S
619 Cl Cl A2 J1l1 S
620 Cl Ccl A2 J12 S
621 Cl Cl A2 J13 S
622 Cl Cl A2 Jl4 S
623 Cl Ccl A2 J15 S
624 cl Ccl A2 Jl6 S




788MeCHAI J20 789MeCHAI J21 790MeCOHAl J22 791MeOHAlI J23 792MeCOHAI J24 - 48 -
Conpound No. RIRZAIM 793MeOHAI J25 794MeCHAl J26 795MeOHAI J27 796MeCHAl J28

797MeCHAl J29 798MeCOHAI J30 799MeCOHAI J31 800MeOHAI J32 801MeOHA2JI

802MeOHA2J 2

803MeOHA2J3 804MeCHA2J4 805Me(CHA2JS 806Ive@HIA2J6 807MeOHA2J7 808MeOHA2J8

809MeOHA2J9 810MeCHA2J10 811MeCHAZI I |

817MeOHA2J17

812Me(CHA2J12 813MeOHA2J13

814MeOHA2J14 815MeOHA2J15 816MeOHA2J16 - 49 - Conpound No. R RRAI M
Compound No. R, R, A J M
625 Ccl Ccl A2 J17 S
626 Cl Cl A2 J18 S
627 cl Cl A2 J19 S
628 Cl Ccl A2 J20 S
629 cl Cl A2 J21 S
630 Ccl Cl A2 J22 S
631 Cl cl A2 J23 S
632 Cl Cl A2 J24 S
633 Cl Cl A2 J25 S
634 Ccl cl A2 J26 S
635 Ccl Cl A2 J27 S
636 cl Cl A2 J28 S
637 Cl Cl A2 J29 S
638 cl Cl A2 J30 S
639 cl Cl A2 J31 S
640 Cl Cl A2 J32 S
641 Cl cl A3 Jl S
642 Cl Cl A3 J2 S
643 Cl Cl A3 J3 S
644 Ccl Cl A3 J4 S
645 cl Cl A3 J5 S
646 Ccl cl A3 Jé S
647 Cl Cl A3 J7 S
648 Cl Cl A3 J8 S




818Me(CHA2J18 819MeOHA2J19 820MeOHA2J20 821MeOHA2J21 822MeOHA2J22
823MeOHA2J23 824MeOHA2J24 825MeOHA2J25 826MeOHA2J26 827MeOHA2J27
828MeOHA2J28 829MeOHA2J29 830MeOHA2J30 931Me(OHA2J31 832Me(OHA2J32
833MeOHA3I i 834MeOHA3J2 835MeOHA3J3 836Me@hiA3J4 837MeCOHA3J5 838Me(OHA3J6
839MeOHA3J7 840MeCHA3J8 - 50 - Conpound No. RLRZAJM 841MeOHA3J9 842MeCHA3J10
843MeOHA3J11 844MeOHA3J12 845Me(OHA3J13 846MeOHA3J14 847Me(COHA3J15

848MeOHA3J 16 849!\/EC]—IA3J17

Compound No. R, R, A J M
649 Ccl Ccl A3 J9 S
650 cl Ccl A3 J10 S
651 cl Ccl A3 Jll S
652 Ccl Ccl A3 Jlz2 S
653 Cl Ccl A3 J13 S
654 Cl Cl A3 J14 S
655 Cl Ccl A3 J15 S
656 cl cl A3 J16 S
657 Cl Cl A3 J17 S
658 Cl Cl A3 J18 S
659 Ccl Ccl A3 J19 S
660 Ccl Ccl A3 J20 S
661 cl cl A3 J21 S
662 cl cl A3 J22 S
663 Ccl cl A3 J23 S
664 Cl Ccl A3 J24 S
665 Ccl Cl A3 J25 S
666 Ccl Ccl A3 J26 S
667 Cl Cl A3 J27 S
668 Cl Ccl A3 J28 S
669 cl Cl A3 J29 S
670 cl Cl A3 J30 S
671 cl Ccl A3 J31 S

672 Cl Cl A3 J32 S




850Me(CHA3J18 851MeOHA3J19 852Me(OHA3J20 853MeOHA3J21 854MeOHA3J22
855MeOHA3J23 856MeOHA3J24 857MeOHA3J25 858Me(OHA3J26 859MeCOHA3J27
860MeOHA3J28 861MeOHA3J29 862MeOHA3J30 863Me(OHA3J31 864Me(OHA3J32 - 51 -
Conmpound No. RLR2ZAJM 865CNHAI J1 866CNHAI 12 486 ZCNHAI J3 868CNHAI J4 869CNHAI J5
870CNHAI J6 871CNHAI J7 872CNHAI J8 873CNHAl J9 874CNHAI J10 875CNHAl I | |
876CNHAI J12 877CNHAI J13 878CNHAI J14 879CNHAI J15 880CNHAl J16 881CNHAI J17

Compound No. R, R, A J M
673 H H Al Jl -
674 H H Al J2 -
675 H H al J3 -
676 H H Al J4 -
677 H H Al J5 -
678 H H Al J6 -
679 H H Al J7 -
680 H H Al J8 -
681 H H Al J9 -
682 H H Al J10 -
683 H H Al J11 -
684 H H al Ji2 -
685 H H Al J13 -
686 H H Al Jl4 -
687 H H Al J15 -
688 H H Al J16 -
689 H H Al J17 -
690 H H Al Jl18 -
691 H H Al J19 -
692 H H Al J20 -
693 H H Al J21 -
694 H H Al J22 -
695 H H Al J23 -

696 H H Al J24 -




882CNHAI J18 883CNHAI J19 884CNHAI J20 885CNHAI J21 886CNHAI J22 887CNHAI J23
888CNHAI J24 - 52 - Conpound No. RI R2Ai M 889CNHAI J25 890CNHAI J26 891CNHAI J27

892CNHAI J28 893CNHAI J29 894CNHAI J30 895CNHAI J31 896CNHAI J32 897CNHA2; |
898CNHA2J2 899CNHA2J3 900CNHA2J4 901CNHA2J3
904CNHA2J8 905CNHA2J9 906CNHA2i | o 907CNHAZi | |

902CNHA2J6 903CNHA2J7
908CNHA2J12 909CNHA2J13

910CNHA2J14 911CNHA2J15 912CNHA2J16 - 53 -

Compound No. R, R, A J
697 H H Al J25
698 H H Al J26
699 H H Al J27
700 H H Al J28
701 H H Al J29
702 H H Al J30
703 H H Al J31
704 H H Al J32
705 H H A2 Jl
706 H H A2 J2
707 H H A2 J3
708 H H A2 J4
709 H H A2 J5
710 H H A2 J6
711 H H A2 J7
712 H H A2 J8
713 H H A2 J9
714 H H A2 J10
715 H H A2 Jl1
716 H H A2 Jl2
717 H H A2 J13
718 H H A2 Jl4
719 H H A2 J15
720 H H A2 Jlé




Conmpound No. R R2Ai M 913CNHA2J17 914CNHA2J18 915CNHA2J19 916CNHA2J20
917CNHA2J21 918CNHA2J22 919CNHA2J23 920CNHA2J24 921CNHA3J25 922CNHA2J26
923CNHA2J27 924CNHA2J28 925CNHA2J29 926CNHA2J30 927CNHA2J31 928CNHA2J32
929CNHA3i i 930CNHA3J2 931CNHA3J3 932CNHA3J4 933CNHA3J5 934CNHA3J6

935CNHA3J7 936CNHA3J8 - 54 - Conpound No. RIRZAJ M 937CNHA3J9 - 938CNHA3J10
939CNHA3J11 940CNHA3J12 941CNHA3J13 - 942CNHA3J14 - 943CNHA3J15
Compound No. R, R, A J M
721 H H A2 Jl7 ~
722 H H A2 J18 -
723 H H A2 J19 -
724 H H A2 J20 -
725 H H A2 J21 -
726 H H A2 Jz22 -
727 H H A2 J23 -
728 H H A2 J24 -
729 H H A2 J25 -
730 H H A2 J26 -
731 H H A2 J27 -
732 H H A2 J28 -
733 H H A2 J29 -
734 H H A2 J30 -
735 H H A2 J31 -
736 H H A2 J32 -
737 H H A3 J1 -
738 H H A3 J2 -
739 H H A3 J3 -
740 H H A3 J4 -
741 H H A3 J5 -
742 H H A3 Jé -
743 H H A3 J7 -
744 H H A3 J8 -




944CNHA3J16 945CNHA3J17 946CNHA3J18 947CNHA3J19 948CNHA3J20 - 949CNHA3J21
950CNHA3J22 951CNHA3J23 952CNHA3J24 953CNHA3J25 - 954CNHA3J26 955CNHA3J27 -
956CNHA3J28 957CNHA3J29 958CNHA3J30 959CNHA3J31 - 960CNHA3J32 - 55 -
Conpound No. R R2AI M 961MeMeAl 962MeMeAl J2 4,Q63Me . MeAl J3 964MeMeAl J4
965MeMeAl J5 966MeMeAl J6 967MeMeAl J7 968MeMeAl J8 969MeMeAl J9 970MeMeAl i | o

971MeMeAl i I I 972MeMeAl J12 973MeMeAl J13 974MeMeAl J14 975MeMeAl J15
Compound No. R, R, A J M
745 H H A3 J9 -
746 H H A3 J10 -
747 H H A3 J11 -
748 H H A3 Jl2 -
749 H H A3 J13 -
750 H H A3 J1l4 -
751 H H A3 J15 -
752 H H A3 J16 -
753 H H A3 J1l7 -
754 H H A3 J18 -
755 H H A3 J19 -
756 H H A3 J20 -
757 H H A3 J21 -
758 H H A3 J22 -
759 H H A3 J23 -
760 H H A3 J24 -
761 H H A3 J25 -
762 H H A3 J26 -
763 H H A3 J27 -
764 H H A3 J28 -
765 H H A3 J29 -
766 H H A3 J30 -
767 H H A3 J31 -

768 H H A3 J32 -




976MeMeAl J16 977MeMeAl J17 978MeMeAl J18 979MeMeAl J19 980MeMeAl J20
981MeMeAl J21 982MeMeAl J22 983MeMeAl J23 984MeMeAl J24 -
No. Ri R2Ai M 985MeMeAl J25 986MeMeAl J26 987Me. MeAl J27 988MeMeAl J28
989MeMeAl J29 990MeMeAl J30 991MeMeAl J31 292MeNeAl 332 993MeMeA2i |

56 - Conpound

994MeMeA2]2

995MeMeA2J3 996MeMeA2J4 997MeMeA2J5 998MeMeA2J6 999MeMeA2J7 1000MeMeA2J8
1004MeMeA2J12 1005MeMeA2J13

1001MeMeA2J9 1002MeMeA2i | o 1003MeMeA2i | |

1006meMeA2J14 (ZI:.

SMpoGhe For® R, R, A 7 M
769 MeO H Al J1 -
770 MeO H Al J2 -
771 MeO H Al J3 -
772 MeO H Al J4 -
773 MeO H Al J5 -
774 MeO H Al J6 -
775 MeO H al J7 -
776 MeO H Al J8 -
777 MeO H Al J9 -
778 MeO H Al J10 -
779 MeO H Al J11 -
780 MeO H Al J12 -
781 MeO H Al J13 -
782 MeO H Al J14 -
783 MeO H Al J15 -
784 MeO H al J16 -
785 MeO H Al J17 -
786 MeO H Al J18 -
787 MeO H al J19 -
788 MeO H Al J20 -
789 MeO H Al J21 -
790 MeO H Al J22 -
791 MeO H Al J23 -
792 MeO H Al J24 -




1008MeMeA2J16 - 57 - Conpound No. R R2Ai M 1009MeMeA2J17 1010MeMeA2J18 1011
. MeMeA2J19 1012MeMeA2J20 1013MeMeA2J21 1014MeMeA2J22 1015MeMeA2J23
1016MeMeA2J24 1017MeMeA3J25 1018MeMeA2J26 1019MeMeA2J27 1020MeMeA2J28
1021MeMeA2J29 1022MeMeA2J30 1023MeMeA2J31 48024MeMeA2J32 1025MeMeA3
1026MeMeA3J2 1027MeMeA3J3 1028MeMeA3J4 1029MeMeA3J5 1030MeMeA3J6
1031MeMeA3J7 1032MeMeA3J8 - 58 - Conpound No. RIRZAJM 1033MeMeA3J9
1034MeMeA3J 10 CZI:.OSSI\/E A{\?Ji 10%6!\/E|\/EA3J12 1037I\/E|\/EA3J13

1

ompound No. R, M
793 MeO H Al J25 -
794 MeO H Al J26 -
795 MeO H Al J27 -
796 MeO H Al J28 -
797 MeO H Al J29 -
798 MeO H Al J30 -
799 MeO H Al J31 ~
800 MeO H Al J32 -
801 MeO H A2 Jl -
802 MeO H A2 J2 -
803 MeO H A2 J3 -
804 MeO H A2 J4 -
805 MeO H A2 J5 -
806 MeO H A2 J6 -
807 MeO H A2 J7 -
808 MeO H A2 J8 -
809 MeO H A2 J9 -
810 MeO H A2 J10 -
811 MeO H A2 J1l1 -
812 MeO H A2 Jl2 -
813 MeO H A2 J13 -
814 MeO H A2 Jl4 -
815 MeO H A2 J15 -

816 MeO H A2 J1l6 -




1038MeMeA3J14 1039MeMeA3J15 1040MeMeA3J16 1041MeMeA3J17 1042MeMeA3J18
1043MeMeA3J19 1044MeMeA3J20 1045MeMeA3J21 1046MeMeA3J22 1047MeMeA3J23
1048MeMeA3J24 1049MeMeA3J25 1050MeMeA3J26 1051MeMeA3J27 1052MeMeA3J28
1053MeMeA3J29 1054MeMeA3J30 1055MeMeA3J31 4,056MeMeA3J32 - 59 - Conpound
No. R R2Ai M 1057HVeCQAl i | s 1058HMeQAl J2s 1059HMVECAI J3s 1060HMEQAI J4s
1061HVEQAl J5s 1062HMEQAl J6s 1063HMEQAl J7s 1064HMEQAl J8s 1065HVEQAI J9s

1066HVeOAl J10s _1067HMEQAI T TT S 1068H|\/E00\I J12s 1069H|VEOQ\I JI3s

Compound No. R, J M
817 MeO H A2 J17 -
818 MeO H A2 J18 -
819 MeO H A2 J19 -
820 MeO H A2 J20 -
821 MeO H A2 J21 -
822 MeO H A2 J22 -
823 MeO H A2 J23 -
824 MeO H A2 J24 -
825 MeO H A2 J25 -
826 MeO H A2 J26 -
827 MeO H A2 Jz27 -
828 MeO H A2 J28 -
829 MeO H A2 J29 -
830 MeO H A2 J30 -
931 MeO H A2 J31 -
832 MeO H A2 J32 -
833 MeO H A3 J1 -
834 MeO H A3 J2 -
835 MeO H A3 J3 -
836 MeO H A3 J4 -
837 MeO H A3 J5 -
838 MeO H A3 J6 -
839 MeO H A3 J7 -

840 MeO H A3 J8 -




1070HVeQAl J14s 1071HMEQAI J15s 1072HVeCAl J16s 1073HVeOAl J17s 1074HMeQAl J18s
1075HVeQAl J19s 1076HVeQAl J20s 1077HVeQAl J21s 1078HMeOAl J22s 1079HVeCAIl J23s
1080HVeQAl J2 4s - 60 - Conpound No. R, R2Ai M 1081HMeQAl J25s 1082HVEOAl J26s
1083HMEQAl J27s 1084HMVeQAI J28s 1085HVEQAI-)29s -1086HMEQAI J30s 1087HVeQAl J31s
1088HVeQAl J32s 1089HMEOA2i | s 1090HVeOA2J2s 1091HWVECQA2J3s 1092HMeOA2J4s
1093HMVEQA2]55-1094HMeQA2]6s _1095HMEQOA2] 7s 1096HNMEQOA2.18s  1097HMEQOA2.19S

1098HVEQA2I | Oscéﬁggh%%i.l S ]R;IEOOHI\/EOA\%EIZS 1101K||\/EO°\2J 135 M
841 MeO H A3 J9 -
842 MeO H A3 J10 -
843 MeO H A3 J1l1 _ -
844 MeO H A3 Jl2 -
845 MeO H A3 J13 -
846 MeO H A3 Jl4 -
847 MeO H A3 J1l5 -
848 MeO H A3 J1l6 -
849 MeO H A3 Jl7 -
850 MeO H A3 Jl8 -
851 MeO H A3 J19 -
852 MeO H A3 J20 -
853 MeO H A3 J21 -
854 MeO H A3 J22 -
855 MeO H A3 J23 -
856 MeO H A3 J24 -
857 MeO H A3 J25 -
858 MeO H A3 J26 -
859 MeO H A3 J27 -
860 MeO H A3 Jz28 -
861 MeO H A3 J29 -
862 MeO H A3 J30 -
863 MeO H A3 J31 -

864 MeO H A3 J32 -




1102HVe0OA2J14s 1103HMEOA2J15s 1104HWMeCQA2J16s - 61 - Conpound No. R R2AI M
1105HVeOA2J17s 1106HMe0OA2J18s . 1107HVe(OA2J19s 1108HMeOA2J20s 1109HM c A
1110HVe0A2J22s il |l HVeOA2J23s 1112HVeQA2J24s 1113HVEOA3J25s 1114HMeOA2J26s
1115HVe0A2J27s 1116HMeOA2J28s 1117HVEOA2J29s _1118HVE0OA2J30s 1119HMeOA2J31s
1120HVeOA2J32s 1121HVeOA311s 1122HVe0A3J2s 1123HVeOA3J3s 1124HVeOA3J4s
1125HVeOA3J5s 1126HMEOA3J6s 1127HMeOA3J7s 1128HMeOA3J8s - 62 - Conpound
No. RIR2ZAIJM 1129HVEOA3J9S 1130H|\14EO°\3\J1OSR1131H|\/EOA£J118
* 1 2

Compouna No M
865 CN H Al J1 -
866 CN H Al J2 -
867 CN H Al J3 -
868 CN H Al J4 -
869 CN H Al J5 -
870 CN H Al J6 -
871 CN H Al J7 -
872 CN H Al J8 -
873 CN H Al J9 -
874 CN H Al J10 -
875 CN H Al J11 -
876 CN H Al J12 -
877 CN H Al J13 -
878 CN H Al Jl4 -
879 CN H Al J15 -
880 CN H Al J16 -
881 CN H Al J17 -
882 CN H Al J18 -
883 CN H Al J19 -
884 CN H Al J20 -
885 CN H Al Jz21 -
886 CN H Al J22 -
887 CN H Al J23 -

888 CN H Al J24 -




1132HVeQA3J12S 1133HVEQA3J13S 1134HVeCQA3J14S 1135HVEOA3J15S 1136HMEQA3J16S
1137HVeOA3J17S 1138HMEOQA3J18S 1139HMWVEQA3J19S 1140HVEOA3J20S 1141HVEQA3J21S
1142HVe0A3J22S 1143HMVEOA3J23S 1144HVEQA3J24S 1145HVe0OA3J25S 1146HVEQA3J26S
1147HVeOA3J27S 1148HMEOA3J28S 1149HVECA3J29S_1150HVE0A3J30S 1151HMe0A3J31S
1152HMe0OA3J32S The benzi m dazol e derivative (1) of the present invention
can be produced by synthesis nethod (A) or - 63 synthesis nethod (B) shown
below in the case Eis COOR3 and Mis_S: Synthesis Method (A) z. A O00R3
N2 R ~, ~ NHEOPRMN (3P) RL MACOOR3 R:R"™ X. ANH2 R" IX  NH2 B X H
R2AX'N H (al) (a2) 8(8%3) (ab) Z.C% J

H Al J25 -
890 CN H Al J26 -
891 CN H Al - J27 -
892 CN H Al J28 -
893 CN H Al J29 -
894 CN H Al J30 -
895 CN H Al J31 -
896 CN H Al J32 -
897 CN H A2 J1 -
898 CN H A2 J2 -
899 CN H A2 J3 ~
900 CN H A2 J4 -
901 CN H A2 J5 -
902 CN H A2 J6 -
903 CN H A2 J7 -
904 CN H A2 J8 -
905 CN H A2 J9 -
906 CN H A2 J10 -
907 CN H A2 J11 -
908 CN H A2 J12 -
909 CN H A2 J13 -
910 CN H A2 Jl4 -
911 CN H A2 J15 -

912 CN H A2 J16 -




(a6) X JO JG (a7) (a8) wherein, Z represents a hal ogen or anmoni um group,
and 5 Rl, R2, R3, A, G J and X are as defined above. Nanely, an

ort hophenyl enedi am ne conpound (a2) is obtained by reducing the nitro
group of a 2-nitroaniline derivative (al)y After reacting this with CS2
and obtaining conpound (a3), it is reacted with a halide 10 ester
derivative (a4) to obtain (a5) followed by further reacting with a halide
derivative or ammoniumsalt (a6 to be able to obtain the compound (a/) of
the present in9BRPYBA. ¥Pn addifi on, beRzi mi dazol & derivatdve (a8), M in
which R3 is a hydrogen atom can be obtalned by 15 hydrolyzing this as
necessary. Reducti %of the ni &% group fan be cdt¥ied ou?l7in accordance
with the conditions9 of an ordi r&gﬁy catalytic reduction, bX reacting wth
hydrogen gas at_a telrﬁ)erature room t'enperat u to 100€1Bn the presence
of a 20 catal yst s as Pd-C er acidjc, neutr or al i ne
conditions. In add%ﬁ{gﬂn this gﬁ al so g’é carrie azlout by 5ibmet hod i'n_whi ch
treatment is carri ut usin inc or i n under,-acidic ditions, or b

a net hod t hat useseé(}nér)m p@adpgcﬁndpr neutral ar éﬁzﬁal ine gggdi tions— 25 y
The reaction between orthophenyienedi amige derivgtive (agp,and CS2_can be
carried out of-chg—+0 he od—de ibed in— for exanple he Journal
of Organic Chem sty (J. O g. cghem), 1P54, Vol 5519, paggspy 631-637
(pyridi ne sol -t i i ] . .
Chem ), 1993, Vol. 938 pages 1t®5-1187 z- | 9-SH2> r h vge3 -

920 CN H a2 J24 -
921 CN H A3 J25 -
922 CN H A2 J26 -
923 CN H A2 J27 -
924 CN H A2 J28 -
925 CN H A2 J29 -
926 CN H A2 J30 -
927 CN H A2 J31 -
928 CN H A2 J32 -
929 CN H A3 J1 -
930 CN H A3 J2 -
931 CN H A3 J3 -
932 CN H A3 J4 -
933 CN H A3 J5 -
934 CN H A3 J6 -
935 CN H A3 J7 -

936 CN H A3 J8 -




NSA-COORS R N 9- S A-000R | R'X"N A - 64

bet ween t hi obenzi m dazol e conpound (a3)
carried out by agitating at
base such 5 as NaH, Et3N, NaOH or K2CC3 igy
of an ordinary S-al kylation reaction.

t hi obenzi m dazol e conpound (ab)

(et hanol

and halide ester
a tenperature of 0C-200C in the presence of a
accordance with the conditions
The reaction between
and halide derivative or

sol ution).

The reaction

(a4) can be

amoni um sal t

(a6) can be <carried out by agitating at a tenperature of
presence of a PEBECYHENNEs NaHRiEt 3N, NFeH, K2CCBAor

with the conditions of an ordinary N-alkylation or

hydr ol ysi s net hod §§7nq an_al k&N “such d5 1ithiuf3 hydr oxitfe or an acid

such as hydrochlori; acid or
the elimnation reaction of t

1

0C-200C TN 10t he
Cs2CdB i n accd¥rdance
NFacylation reaction.

A

trifluoropacetic acid is preferably used for
& car box\P prot ect iy gr oup”R8

Synt hesi s

Met hod (B) R YL.
RXI VLR2' ' X- NH_- 2"

Nq RI - Noeg,G 1R D RLNO APB) -y ptl 2 T _

940 CN H A3 Jl2 -
941 CN H A3 J13 -
942 CN H A3 Jl4 -
943 CN H A3 Jl5 -
944 CN H A3 Jlé -
945 CN H A3 J17 -
946 CN H A3 J1l8 -
947 CN H A3 J19 -
948 CN H A3 J20 -
949 CN H A3 J21 -
950 CN H A3 J22 -
951 CN H A3 J23 -
952 CN H A3 J24 -
953 CN H A3 J25 -
954 CN H A3 J26 -
955 CN H A3 J27 -
956 CN H A3 J28 -
957 CN H A3 Jz29 -
958 CN H A3 J30 -
959 CN H A3 J31 -
960 CN. H A3 J32 -




X RNHL (b2)GGJ X R (b3) (a 1)(bl) I R AZ 000R3 NH 2 0S N A N ACOOR3 Y

2R1 ASHA)RL 1.. . - R2l. X or KSC(=S)CEIl RRXJIR2ZXG NH J J (b4) R | ; N
Z2GJ Al N2 (a6) R2 X NH2 OHCG -. R2Z X NH (al) (b6) J (b3) G. J/J (bS)
(a7) - 55 -
Compound No. R, R, A J M
961 Me Me Al J1 -
962 Me Me Al J2 -
963 Me - Me Al J3 -
964 Me Me Al Jé -
965 Me Me Al J5 -
966 Me Me Al Jé -
967 Me Me Al J7 -
968 Me Me Al J8 -
969 Me Me Al J9 -
970 Me Me Al J10 -
971 Me Me Al Jl1l -
972 Me Me Al J12 -
973 Me Me Al J13 -
974 Me Me Al J14 -
975 Me Me Al J15 -
976 Me Me Al J16 -
977 Me Me Al J17 -
978 Me Me Al J18 -
979 Me Me Al J19 -
980 Me Me Al J20 -
981 Me Me Al J21 -
982 Me Me Al J22 -
983 Me Me Al J23 -

984 Me Me Al J24 -




Nanely, (bl) is obtained by protecting the amno group of 2-nitroaniline
derivative (al) with a suitable 20 protecting group L. This is then reacted
with a halide derivative or ammbniumsalt (a6) to obtain (b2), and (b3)
is obtained by renoving protecting group 56 An orthophenyl enedi am ne
derivative (b4) is obtained by reducing the nitro group of (b3). After
reacting thi s—25—with CS2 or KSC(=S)Qet_ and ohtai ni ng conpound (h5), this
is reacted w thofpBahldRoest er glerivati Eﬁ (ad4) top,be able _to obtain the
benzi m dazol e—der+vative—{aZ)—of the - present inventiaon In additiaon,
this may then be hygdrol yzed agdhecessagy to obtgin a benzghri dazol e _
derivative of the—present—invent+eon—+n—which-R34+s a hydrogen atom 5
Conmpound (b3) can abgse be obtaiMeed direegkly by rgacting gpgunprotected
hal i de deri vative;—amontumsat-t—(a6)—or—al-dehyde—derivative (b6} —with the
2-nitroaniline derpgative (al Me Exanpl @e of protgcting ggeyp L inclLude a
trifluoroacety —3 vt op btt-oxy-carbony O—gr-eup—and—Db ,
group. The reaction9Bétween theie2- nitr@eniline gerivativgagal) and-
al dehyde derivative (b6) canm te carried out—by anmordrnaryreduect+on
am nation under teBP8rature cofediti onsMef 0C-200Q in a sokgent sueh as
et hanol , net hanol or dichloronet hane using a 15 nottiptehydrogen—conpound
such as Li Al H4, NaBP30 NaBH3CNMeor NABHU@Ac) 3 or 2 reduci d§0agent such as
di borane. In addition, the reaction between tne ortnophenylenediam ne
derivative (b4) and’&52 can beMearried Y6t in thétksane nddder as Synthesis
Met hod (A), while t?ﬁ reaction wth 20 KSC(=S)Cet can be carried out
according to the ne 6d _descr M5ed in, M8r exanpl® organ@2Synt hesis (OS),
1963, Vol . 4, page§9§69-570. %her reactions can be carried
e Me A2 Jl

U UUuUJ = JU U Y Ci

994 Me Me A2 J2 -
995 Me Me A2 J3 -
996 Me Me A2 J4 -
997 Me Me A2 J5 -
998 Me Me A2 Jé -
999 Me Me A2 J7 -
1000 Me Me A2 J8 -
1001 Me Me A2 J9 -
1002 Me Me A2 J1l0 -
1003 Me Me A2 Jll -
1004 Me Me A2 J12 -
1005 Me Me A2 J13 -
1006 Me Me A2 Jl4 -
1007 Me Me A2 J15 -

1008 Me Me A2 Jlé -




out in the sanme manner as Synthesis Method (A). Benzim dazol e derivative
(1) of the present 25 invention can be produced according to the follow ng
Synthesis Method (C) in the case Eis COORS, Mis S and G is an an de
bond: Synthesis Method (C) O RL YI-N A COgRS_Z ( ~OtBu RN A OOOR3 R A
COORS 91 AS ~-S | ,b, IL"-S R XNR" XNR ~XNa H®6 000tBu
HOOC (a5) (c2) (c3) J-NH2 (c4) - 66 wherein, Q represents a nethyl ene
group, phenylene group, etc., Z represents a halogen, and R, RZ, R3, A J
and X are as GefPAeAdalBve, prfovided tRat R3 is An inactive protedting
group such as a neig 5 group or ethyl group 5 under acidic_conditions.
Nanel y, conmpound ( ¥ is obtai ¥&d by re¥Bting tHi%benzin?dazol e compound
(a5) with tert- buig&gsterhaligF derivative (cl). This is Ehen
e Me A2 Jl8

1011 - Me Me A2 J19 -
1012 Me Me A2 J20 -
1013 Me Me A2 J21 -
1014 Me Me A2 J22 -
1015 Me Me A2 J23 -
1016 Me Me A2 J24 -
1017 Me Me A3 J25 -
1018 Me Me A2 J26 -
1019 Me Me A2 J27 -
1020 Me Me A2 J28 -
1021 Me Me A2 J29 -
1022 Me Me A2 J30 -
1023 Me Me A2 J31 -
1024 Me Me A2 J32 -
1025 Me Me A3 Jl -
1026 Me Me A3 J2 -
1027 Me Me A3 J3 -
1028 Me Me A3 J4 -
1029 Me Me A3 J5 -
1030 Me Me A3 J6 -
1031 Me Me A3 J7 -

1032 Me Me A3 J8 -




hydrol yzed under acidic conditions to obtain (c3). This 10 is then
condensed with am ne derivative (c4) to be able to obtain conpound (c5) of
the present invention. In addition, this may be hydrolyzed as necessary to
obtain the benzi m dazol e derivative of thg present invention in which R3
is a hydrogen atom 15 A typical nethod using a condensation agent is used
for the conditions of condensation am dation. Exanples of condensation
agents include DCC, DIL.PC, EDC=WSClI, WSCIHClL, BOP_and DPPA,_and these may
be used al one_G6P™BSYH FBmbi natffon wi t hReEONSU, HOBt or HOOBt. The r#action
is 20 carried out r tenmperature conditions of. 0C-200Cin a suitable
sol vent such as THEnghloroforﬁ%br t - but'Snol . THY ot her r¥Actions can be
carried out in the agge manner .. as Synt gsis Met (A). 533 benzi m dazol e
derivative (1) _of £ according to

2 present " invent'ton can produc

the followng Syn is Method, (D) in e case s COORS,.-Mis S and G
has an et her band: E'Bgén'r hesi s MSt hod (DS\{QR R Z- ~L:Aj0-| NS i660R3 (dly NH

7

(a5) A rnnno3 J H (d2) erein, repres s a haliggen and Rl, R2,
R3, A J and x_38£|g_§g_ac def| n% ahm/pMél\lamnly,ep[rgnrrpnundJ?g?) is_obt ai ned

by reacting, for 3037 Me Me A3 J13 -
1038 Me Me A3 Jl4 -
1039 Me Me A3 J15 -
1040 Me Me A3 | J16 -
1041 Me Me A3 J17 -
1042 Me Me A3 Jl18 -
1043 Me Me A3 J19 -
1044 Me Me A3 J20 -
1045 Me Me A3 J21 -
1046 Me Me A3 J22 -
1047 Me Me A3 J23 -
1048 Me Me A3 J24 -
1049 Me Me A3 J25 -
1050 Me Me A3 J26 -
1051 Me Me A3 J27 -
1052 Me Me A3 J28 -
1053 Me Me A3 J29 -
1054 Me Me A3 J30 -
1055 Me Me A3 J31 -

1056 Me Me A3 J32 -




exanpl e, halide alcohol derivative (dl) with - 67 thiobenzim dazole
compound (a5). This is then reacted w th phenol derivative (d3) to be able
to obtain conpound (d4) of the present invention. In addition, this nmay be
hydrol yzed as necessary to obtain a benzj ggdazole 5 derivative in which R3
is a hydrogen atom The etherification reaction is carried out by

M t sunobu reaction and simlar reactions under tenperature conditions of
0C-200C in a suitable solvent such as N-nmethylnorpholine or THE USINg a
phosphi ne 10 cgﬁBBBHHdsHE’h as thi phenyl fhaosphi ne 8r tributyl phosphi Me agd
an azo conpound su s DEAD or TMAD. The other reactions_can be carrie
out in the same na Hg as__SyntResis MHHdd (A) . ABenzi mi dakbl e degl]\??tlve
1) of the present invention, can be produced gccording to the follow ng
(synt hesi s Met had ”15@;??” the cas® Eis t%%azole-8yl and Mis S S¢nthesis
Method (E) Al i | NaeSACN 2 ~X G (el) erein, , R2, G J ang X are
as defi ned abouve l;lgsihp nitrij I%a( form(l\ga'sfy%1 LS corfatlarted tz?%he tetrdzole
form (e2) by reacti wi th varigus azi onpounds,. Exa s of azide
CO[TpO[(Jnd)S i%cl_ud_g_th;?_gg_l I(yl tin g?i de %rglr:)nlmdq %lsll(‘h as trinet hy| In

azide, hydrazoic agpgiand its gmoniumsalts. Wign using an organig tin
azi de 25 corrpe{+nd,—peug-h44f+-4—aoJ_es_s.hﬁd_be_used relative to conpound
(el'). I'n addition, j@egn using hydrazoi gyagid or Agts amorjgmsaltsg 1-5
mol es of sodi e um-chleride—g

triethylam ne shoubd3ibe used rel ative Map conmpoung (el).

h rt 'g

1064 H MeO Al J8 S
1065 H MeO Al J9 S
1066 H MeO Al J10 S
1067 H MeO Al Jl1 S
1068 H MeO Al Jl2 5
1069 H MeO Al J13 S
1070 H MeO Al Jl4 S
1071 H MeO Al J1l5 S
1072 H MeO Al J16 S
1073 H MeO Al Jl7 S
1074 H MeO Al J18 S
1075 H MeO Al J19 S
1076 H MeO Al J20 S
1077 H MeO Al J21 S
1078 H MeO Al J22 S
1079 H MeO Al J23 S

1080 H MeO al 724 s




30 is carried out at a tenperature of 0C- 200C by using a solvent such as
tol uene, benzene or DMF. Benzi m dazol e derivative (1) of the present

i nvention can be produced according to the following - 68 Synthesis Mthod
(F) inthe case Mis SO or S2: Synthesigdwethod (F) N ~-SACOOR3 N, J
(a7) N ACOOR3 )-S. X'- NO RnX'" 0 (f1) ACOOR3 "S (f2) wherein, R, R2,
R3, AA G J and X are as defined above. Nanely, sulfoxide derivative (a7)
and/or sulfone 5 derivative (f2) are obtalnéd by reacting benzim dazote
derivative (a7f°RPPHR"E Proxi dficonpound®:i n a sui Bable soPvent. Exanpl es
of peroxide corrpou?ga used include perbenzoic acrd, mchli oroperbenzoic
acid, peracetic aci land hydr ofjen per 3%§QYe, whi 1%l exanpl é250f sol vénts
used 10 incl ude chi%gform and di chl oronet hane. There are no particular
restrictions on th age rati o of comdttfhd (a7lnd a péréxi de cofpound,
and al t hough the r%bg shoul d 1?6 suitabel)f}/ sel ected over a_w de range, It
is generally preferable to use” about #1010 5 ndtles. EacH215 reactPon is

normal |y carried oypgat 0-50C, @nd prq\Ie ably fr&olm OCto égomtenpgrature,
S.

and each reastion IS typically canpleted in abo 4-20 hg
1085 H MeO Al J29 S
1086 H MeO Al J30 S
1087 H MeO Al J31 S
1088 H MeO Al J32 S
1089 H MeO A2 Jl S
1090 H MeO A2 J2 S
1091 H MeO A2 J3 S
1092 H MeO A2 J4d S
1093 H MeO A2 J5 S
1094 H MeO A2 Jé S
1095 H MeO A2 J7 S
1096 H MeO A2 J8 S
1097 H MeO A2 J9 S
1098 H MeO A2 J10 S
1099 H MeO A2 J1l1 S
1100 H MeO A2 J12 S
1101 H MeO A2 J13 S
1102 H MeO A2 Jl4 S
1103 H MeO A2 J15 S

1104 H MeO A2 J16 S




Benzi m dazol e derivative (1) of the present invention can be produced
according to the followng 20 Synthesis Method (G in the case Mis a
single bond: Synthesis Method (G ClL 'Y ACOOR3 R R NH2 (gl) 0 R2 1 NH
GJ (b4) (g3) wherein, X, A, G J and R3 gre_as defined above. Nanely,
benzi m dazol e derivative (g2) of the present invention can be obtained by
reacting a known acid 25 chloride derivative (gi) wth a diam ne conpound
(b4). In addition, hydrolyzing -COOR 3 of (gZ2) as necessary altows the
obt ai ni ng of b%‘?f%??ﬁ”b%z%q’e der'r%vative (§3) in whch R3 isJa hydrogén atom
- 69 Furthernore, M]g cyclization reaction Is described 1n the Journal of
Medi cal Chemistry t9%° Med. Chefl), 19480 vol . 382 pages 4175-1187.S5In
addition, Z-GJ dels % bed in sypthesis _nethods 5_(A) through (F) can be
synt hesi zed hy referting to a 1arge ndfer of p@licati ohs® For ex8inple, a
benzot hi ophene hal derivati can e _synt hesized by r rring to the
fol | owing |iterat |1'J'i'£&7 and pat ent speci ?’ieé)ati on. % J. Cheﬁg%c. (1965) ,
774 J. Chem Soc. Pgikin Trans g, (197%1)@0 3011 Sg&Maq BuL}zé? | S NB§

1109 H MeQ A2 J2l S
1110 H MeO A2 J22 S
1111 H MeO A2 J23 S
1112 H MeO A2 J24 S
1113 H MeO A3 J25 S
1114 H MeO A2 J26 S
1115 H MeO A2 J27 S
1116 H MeO A2 J28 S
1117 H MeO A2 J29 S
1118 H MeO A2 J30 S
1119 H MeO A2 J31 S
1120 H MeO A2 J32 S
1121 H MeO A3 Jl S
1122 H MeO A3 J2 S
1123 H MeO A3 J3 S
1124 H MeO A3 J4 S
1125 H MeO A3 J> S
1126 H MeO A3 J6 S
1127 H MeO A3 J7 S

1128 H MeO A3 J8 S




R\ I S Br JACS, 74, 664, (1951); Patent US4282227 These conpounds can al so
be synthesized by referring to the following |iterature and patent

speci fications. 15 Nanely, these conpounds can be synthesized not only by
the reactions described in the follow ng khterature, but also by conbining
typi cal reactions such as oxidation- reduction or OH hal ogenation. J Chem
Soc, (1965), 774; Bull Chem Soc Jpn (1968), 20 41, 2215; Japanese

Unexani ned Pat ent Publlcatlon No. 10- 298180; Sulfur Reports, (1999), Vol.
22, 1-47, J QMBI ¥ , (Re88), 88B: J. Hetekocyclic Them, 19 859,
(1982) SynthetlcNﬁP ni cation (1991#@ 21, 959; "Tetrahedron Letters,
(1992), Vol %49, 7499: 5 synt M&0i ¢ Corm®Ai cat i ond? (1993),523(6),
743; Japanese gﬁ@ggned Pat e Publ i cation No. 2000-239270; J. Med.

Chem, (1985) 6. Arch Pharm (Y6%95), 308237, 513:91khi m Ger®t si kI
Soedi n, (1973), 26; Bull. em Sgc Jpn. 1997) 70, 891; J. Chem
Soc. Perk|n| (1Q%¥%ﬂ'?0 750 ijChenlgggc nﬁg %Hb74) 84@ J.

Chem Soc. Corm (:Q{Z) 83 - In ﬁgbtlcular t he hy‘tﬁiynethyl form at
position 3 of—benzothiophene han he QvnfhP<l7Pd aSIIV b eferri to J.

Chem Soc. Chem Gomy, (1974)H 849. wkgg respech3to IOdhﬁﬁ§’ t he QQ and Br
~%¥+ﬁﬁ4ﬂ4¥yi4¥+—haLegen_exchange S

forns can be Wi Nal _an o_farth

addi tion, the quatierywry amonigum sal t yderivativgs of bengpf hi ophe can be
syntheS|zed by—+eae++¥@r{f—4ﬁﬂ4+ﬂyAa—aﬁkne—sugh—as_dLnefhv amine with the
previously nenti anexs benzot hi gphene hglgbde deriygtive. Iyysdditiong 10 it

may al so be synthestzed—+n—the—foH-ow-hrgranhrer

1136 H MeO A3 Jl6 S
1137 H MeO A3 J17 S
1138 H MeO A3 Jl8 S
1139 H MeO A3 J1l9 S
1140 H MeO A3 J20 S
1141 H MeO A3 J21 S
1142 H MeO A3 J22 S
1143 H MeO A3 J23 S
1144 H MeO A3 J24 S
1145 H MeO A3 J25 S
1146 H MeO A3 J26 S
1147 H MeO A3 J27 S
1148 H MeO A3 J28 S
1149 H MeO A3 J29 S
1150 H MeO A3 J30 S
1151 H MeO A3 J31 S
1152 H MeO A3 J32 S

The benzimidazole derivative (1) of the present
invention can be produced by synthesis method (A) or



Synthesis Method (H NH=r" _T CN NO2 NO= (h2) COON (h8) S" _CQREt (h3)
(h6) NH2 CN COOEt S S (h7) (h4) NH2 COCEt wherein, R represents one or
nore substituents in the above-nentioned J, the nunber of substituents is
optional, and the substituents may be |nd%@endent 15 substituents. Namely,
cyclic benzothlophene derivative (h3) is "Obtained by converting the am no
group of 2-nitroaniline derivative (hl) to a cyano form (h2) and reacting
with ethyl 2-smraapioaceiaicd Wy egusin K@I&Wﬂlﬂq@%éisé h®) 1 £0chSR®
obt ai ned by cyay QPH#“Q;HPG am no group to a cyano form (h4) followed by
ester hydroly5| He carboxylic acid is then decarboxylated to obtain
(h6). Continuing, tYwthemsio Mgtousd i Ayeduced to convert to an amino form
(h7) followed by N-dinethylation to obtain (h8) and then ,25 fol l owed by
N-met hyl ation to bg,able to qbtauﬂ quaternqny salt (MAZ q¥anat|opc&£ t he
am no group of ZfﬁltroanLL+ne 1 S T oo I;IN*S

H H

2
(@1) (a2) (a3) (a5)

2= R 3 A
N : A
(a6) N ‘>—S’A COOR m \ g -COOH

—> R27x N —" R¥X %
J J
@” (s8)
wherein, Z represents a halogen or ammonium group, and
5 R', R®, R}, A, G, J and X are as defined above.

Namely, an orthophenylenediamine compound (a2) is
obtained by reducing the nitro group of a 2-nitroaniline
derivative (al). After reacting this with CS, and
obtaining compound (a3), it is reacted with a halide

10 ester derivative (a4) to obtain (a5) followed by further
reacting with a halide derivative or ammonium salt (a6)
to be able to obtain the compound (a7) of the present
invention. 1In addition, benzimidazole derivative (a8),
in which R® is a hydrogen atom, can be obtained by

15 hydrolyzing this as necessary.

Reduction of the nitro group can be carried out, in
accordance with the conditions of an ordinary catalytic
reduction, by reacting with hydrogen gas at a temperature
of room temperature to 100°C in the presence of a

20 catalyst such as Pd-C under acidic, neutral or alkaline
conditions. 1In addition, this can also be carried out by
a method in which treatment is carried out using zinc or
tin under acidic conditions, or by a method that uses
zinc powder under neutral or alkaline conditions.

25 The reaction between orthophenylenediamine
derivative (a2) and CS, can be carried out according to
the method described in, for example, The Journal of
Organic Chemistry (J. Org. Chem.), 1954, Vol. 19, pages
631-637 (pyridine solution) or in The Journal of Medical

30 Chemistry (J. Med. Chem.), 1993, Vvol. 36, pages 1175-1187



derivative (hl) by converting the amno group to diazoniumusing, for
exanpl e, hydrochloric acid or sodium sulfite, and then further reacting
wi th copper (I) <chloride and potassium cyanide to convert to the cyano 5
form Reaction fromcyano form (h2) to bepzothiophene derivative (h3) can
be carried out to obtain cyclic benzothiophene derivative (h3) by heating
with ethyl 2 nercaptoacetate in a suitable solvent such as DMF in the 10
presence of a (etihtamalle sedsitdargagent by referring to the nethod described

in, for exanple, thtlcCo ni.cations,. 23(6). .743-748 (1993); . or
Farmaco, Ed. Sci % Te a5 L SEE R @%oé’s%é]tmt% ZHE L?ncfh @3 h3),
(h3) can be E@dc@mlerdteed!sm@n Hex 40y aram thma(mZh)edoputeamlat_gmzmpaj at
cyani de and t- b@e)ﬂfpe%‘é'tfd e dfn Oaétyotoat@hqdfg%hverg K e carrl $ odsﬁfcbh

sui tabl e tenperature conditions. Ester ysi‘s can
routinely usé@§ ﬁ‘@tﬁho@s‘iaNFoNa@ﬂaﬁﬁl %;C%aﬁboﬁylcp(rda@p@ (Nhi}l che be 20

obt ai ned by esbeditine W¥ Sn %r@lwﬂya@-eal 1\@6&}%&% iiF-MeQH in the
presence of a suita asi c reage such sodi um hy rOX|de The

carboxylic acid degg’rebé’ 1C4tkio%N - é’é(?tenor?hclé’rbed’e’-l“lﬂéiafﬁ@& SRMRSER A g i n
a suitabl e solanenthaducie aiseﬁ&aq:lilv@mdm%n&@n\i@ﬁ dald haer esanase of a copper

catalyst. Re ctlo of the cya roup.,to an _anmn roup. can. .be carried
out to obt ai n%!té 50 &Fm Y dmi &M (ﬁfé&r‘?g qpfn 0 GR%% &0

sol vent1&uch &§GE@2©S_EHEwMEB bsnslet Slolod tafsrrpmmt WtgN¢ ONOH), ORCQSIoRg

sui tabl e reduingo 30 AARMo AL A5, it N AL m Sl T gle MBI AT on of
the amino group®cah be carrie outJb eating 1n exanﬁf ormc acid
or aqueous foNn&ﬂ&NlﬁﬁﬂQR|Qﬂ1Nﬂ@§NW§ﬁyQﬂ1nﬁEQﬂm@nanlno group to a
quaternary salt A hydrolysis method using an alkali such as lithium

hydroxide or an acid such as hydrochloric acid or

15 trifluoroacetic acid is preferably used for the
elimination reaction of the carboxy protecting group R°.
Synthesis Method (B)

G. 1 1
1 z%y R NO R NO
Hjl\/\INOz R! N0z (a6) am 2 \ Y2
2 —_— —" RZXTNL T R2OXTMH
R27 X" NH, R X NHL G, G,
(81) (b1) ®2) (b3)
R! NH; 2.,,COOR® 1 .
— ij ﬂ )~SH b0 Y)Y gAO0OR
AT XM orKSC(:S)OEl RZXTN,
u

J
(b4) (b5) (=7)

tIAiENOZ hq ;IT:INOa

2
Re™ "X 'NHj OHCGJ

G‘J
@1) (6) (63)

Namely, (bl) is obtained by protecting the amino

group of 2-nitroaniline derivative (al) with a suitable

20 protecting group L. This is then reacted with a halide
derivative or ammonium salt (a6) to obtain (b2), and (b3)
is obtained by removing protecting group L. An
orthophenylenediamine derivative (b4) is obtained by
reducing the nitro group of (b3). After reacting this

25 with CS, or KSC(=S)0Oet and obtaining compound (b5), this
is reacted with a halide ester derivative (a4) to be able
to obtain the benzimidazole derivative (a7) of the



35 can be carried out by, for exanple, reacting with nmethyl iodide in

et hanol solvent. Indole quaternary am ne salt derivative can be - 72

synt hesi zed according to, for exanple, the followi ng nethod: Synthesis
Method (K) R1/ W, \ I v N N "~NO2 NQsk2 k3 H () (kl') () (k4) Nve,
- NMe,I NN (k5) (k6) wherein, R represents one or nore substituents in
the 5 above-nmentioned J, the nunber of substituents is optional, and the
substituents pagsbeti tdependent Subsdiditerhs. thaEekay Rineno deorm (ki) is

converted to ' Kk enani_mat i on .f ol | owed by converting to the

indole 10 fo?%d?%’?‘z%? F%dﬁ%gggﬁ’@ﬁ'zﬁpi 8?P%§&5‘orad?’ﬁaztlﬂylfiﬁé°ﬁ& hod of

Rei ssert. Mordevevatike 8d pbei preseditménivenaiionodat mlichorh {&53 i s

obt ai ned accohggggggg akBg . Mannich reaction foll ow ng N-dinmethylation and
y

this is followed N-nethyl ation to_be able to obtain the 15 quaternary
anine salt (k6). TREMRRYARFnAPBOnCRBaétiSeNbeanbiseingdr dédesttlybpy f or

reacting an unprotected halide derivative, ammonium salt
(a6) or aldehyde derivative (b6) with the 2-nitroaniline

derivative (al). Examples of protecting group L include
a trifluoroacetyl group, acetyl group, t-butoxycarbonyl
10 group and benzyl group. The reaction between the 2-

nitroaniline derivative (al) and aldehyde derivative (b6)
can be carried out by an ordinary reduction amination
under temperature conditions of 0°C-200°C in a solvent
such as ethanol, methanol or dichloromethane using a
15 multiple hydrogen compound such as LiAlH,, NaBH,, NaBH.CN
or NABH(OAc), or a reducing agent such as diborane. 1In
addition, the reaction between the orthophenylenediamine
derivative (b4) and CS, can be carried out in the same
manner as Synthesis Method (A), while the reaction with
20 KSC(=S)0et can be carried out according to the method
described in, for example, Organic Synthesis (0S), 1963,
Vol. 4, pages 569-570. Other reactions can be carried
out in the same manner as Synthesis Method (A).
Benzimidazole derivative (1) of the present
25 invention can be produced according to the following
Synthesis Method (C) in the case E is COOR?, M is S and G
is an amide bond:
Synthesis Method (C)

Q. 1 .
D OATa HIE R @ ) L @ L ST
RSN RZXTN A2y
g Qcootsu HOOG
) (c2) (c3)
JNH, g . ' s
(c4) N, A'COOR
REVX
0



exanpl e, heating the O-nitrotoluene derivative (kl) with

N, N- di net hyl f or mram de di net hyl acetal and pyrrolidine in a suitable solvent
such as DMF. 20 The indole cyclization reaction can be carried out by
reacting at roomtenperature using hydrogeh gas in the presence of Raney
nickel in a suitable solvent such as toluene. N-nethylation can be carried
out by, for ex ngle, 25 heating in DMF sol vent using t-butoxypotassium or
di net hyl oxalﬂs@.eépd BO§FPF8ﬁegﬁﬁe?hﬁﬁéﬁﬂﬁéﬁﬁtH?P&Hro@hééﬁl@@ecéﬂKW@d out

by, for exanpkec.yszngebheskhmgi ehhte@agenonadaadr!l et iRlg At FOQRH x
tenperature in dioxage-acetic acid 30 solv%nt usi ng aqueous formalin
sol ution or adlifofi§ 9731edi ARPKGI aRFRY1E6FUEREE. R ntSddT t FBACEERR i ndol e
derivative caprbeecsynphgspredshyhr abear meghyd ghreulp ber atwye e@froup

Het erocygcl es, Mgk ggidwe-c%nd1%§ n1984). 5 Moreover, benzothiophene,
i ndol e and ot her "heterocyclic halidés and quaternary salts can be

synt hesi zed by ref BRREAY/t 60BPRERCr dE@)enbeobitainkd blyi remstting such as

Heterocyclic €anBRURdimIgELSLEY compaRdansly weiantitic, H Yamanaka, ed.).
10 Benzi m dazol e derivative of the present invention can also be converted

to a nedical | §ui¥iegtabPeliAgnderdxpeivgt (64 )sal Thas Ascadeary. Exanpl es of

such salts ihebydeyakkabhdaet abidess conahtasndatoan@tkin qkkal.i nepigarth
nmet al i.0hs such netal. i ons Zn2+,

as wel 1*%as orégngﬁeggééggggé%gagitgggﬂﬁpﬁ,d?FF@Fﬁ;ﬁégﬂ%g)azpﬁgﬁeggaﬁanine,
propanedi am nep opyaiol cdinpeundi pe6i)dofiethpi peeaznie inpghitdone, Itysi ne,
Slhalcggg,m et hggghaﬁﬁgghy{é‘h%ggﬁ Byl RLE2BLALNGs FecBYdRRYYRLPRLALN®:
the benzimidazole derivative of the present invention in
which R® is a hydrogen atom.

15 A typical method using a condensation agent is used
for the conditions of condensation amidation. Examples
of condensation agents include DCC, DIPC, EDC=WSCI,
WSCI-HCl, BOP and DPPA, and these may be used alone or as
a combination with HONSu, HOBt or HOOBt. The reaction is

20 carried out under temperature conditions of 0°C-200°C in
a suitable solvent such as THF, chloroform or t-butanol.
The other reactions can be carried ocut in the same manner
as Synthesis Method (A).

The benzimidazole derivative (1) of the present

25 invention can be produced according to the following
Synthesis Method (D) in the case E is COOR®’, M is S and G
has an ether bond:

Synthesis Method (D)

/\,OH 1 JOH 1

z R 3 ) 3
R! N A 3 (d1) A~ N, ACOOR 33 2~ N_ _A‘COOR
jffI.%SACOOH —= . X |N>-sA @ oL L8
R2 Sy N R27X R27X
H N {
OH 0

J
(a5) (d2) (dd)
wherein, Z represents a halogen and R', R?, R® A, J and X
30 are as defined above.

Namely, compound (d2) is obtained by reacting, for
example, halide alcohol derivative (dl) with



20 particular, Na+, K+, Ca2+, lysine, choline, N, N dinethylethanol am ne
and N-net hyl gl ucam ne are preferable. Benzi m dazol e derivative of the
present invention strongly inhibits human chymase activity. Mre 25
specifically, 1C50 is 1000 nMor less, pregfecably 0.01 nM or nore to |ess
than 1000 nM and nore preferably 0.05 nM or nore to | ess than 500 nM The
benzi m dazole derivative of the present invention having such superior
human chynase tihilibeinzdmt dacid s toprpaunde (e$ed awrassqsor&mmﬂeee:t?egfnt

and/ or therap LG |l a Ilca e dlseases
Benzi mi dazol e%gerl %[ ?’\?)e 0 Vgaacprvyéeséc{ﬁg % c?:?ci 5 R
orally or non-@Hdal [of &dhea pr@rmrmmen(talornorrﬁ@matddartncogetﬁMS wiayh ke 35
phar maceut i calyl, l’ir%'lﬁous Ald s %&‘d&l&a%%' daf b@?ﬁfm

conmposition info va ug forng non-ora ac}m nistration
i ncl ude % nt r afeFdygtivezdn §’gll§@@t &iebssa h¥EFag@Bcatam, transcutaneous,

rectal, nasal andhat ERGEH & RATIN §:tera%tt'1% ixagHsePloudr ug, forms of
sai d pharnaceutlcal coqp05|t|on i ncl ude tabl ets, pl||S ranules powder s,

5 liquids, su 4 TERACHIO T A S3THHIAT ineadtd angs aingler or al
prepar at i ons. tldﬁfp@,raftﬁhrret e naEitieth sofo ff @rw-2Y ot°ablief s sIuaibJaQilSe GULvdi

such s % ventirl a5 NGBE gy S AR RS R B S AP Gl o5 and
powder sl@an beorpoumed sty ha sortdiipdren yipthieeghusiengra traliutyel piregs pgoi feor t h
in the same mapper, g {2k ?nﬁ%l}mld %Rﬁr]c%s’ass‘b%%%‘%ro'&%A%‘d ﬁ%é“boc; gan be

formed according to an or using glycerin esters cohol s,
wat er or vegefrgBicdigins, cans b@aﬁ@tﬂré@dcawtbénf sheedame mannai ar anul es,

powders or Synthesis Method (A).
Benzimidazole derivative (1) of the present

15 invention can be produced according to the following
Synthesis Method (E) in the case E is tetrazole-5-yl and
M is S:

Synthesis Method (E)

H
jfﬁIN e —_— :;K;ISrSA*gﬁ
G
(e1) &5
wherein, R, R}, A, G, J and X are as defined above.

20 The nitrile form (el) is converted to the tetrazole
form (e2) by reacting with various azide compounds.
Examples of azide compounds include trialkyl tin azide
compounds such as trimethyl tin azide, hydrazoic acid and
its ammonium salts. When using an organic tin azide

25 compound, roughly 1-4 moles should be used relative to
compound (el). 1In addition, when using hydrazoic acid or
its ammonium salts, 1-5 moles of sodium azide and
ammonium chloride or tertiary amine such as triethylamine
should be used relative to compound (el). Each reaction

30 is carried out at a temperature of 0°C-200°C by using a
solvent such as toluene, benzene or DMF.

Benzimidazole derivative (1) of the present

invention can be produced according to the following



|l iquids and so forth into capsul es nade of gelatin and so forth. Non-oral
preparations can be admnistered in the formof an injection preparation
in the case of 20 adm nistration by intravenous, subcutaneous or

i ntramuscul ar adm ni stration. Exanpl es ofggniLection preparations include
the case in which a benzoic acid derivative is dissolved in a

wat er-sol uble Iiquid agent such as physiological saline, or the case in
which it is 28yditdessediathod ndn- dque:(hﬁs dasguiM ifage3tt axorgmysed of an

organi c ester S“Chgﬁ%€H§¥¥§“ﬂé% n t he case of percutaneous
adm ni stration orm suc n oi ntment or cream can be used.

G ntments can be f d b)(cd%ﬁel ng a benzoi cr! dg\rdo\baal veRmNamA gébroi |
or Vaseline and so_} h* whi |l e creams—ean b by m x 20|c

acid derivative with an @nmulsifier. In the case rectal a nlnl ration,
adm ni stration can be gérforned inthe formof a upp05|tory u5|qﬁ gelatln
soft capsules and so f %h. 35 In the case of naSal administrati®

preparation ¢akARanused, that {3s gomposgdaafy & 5&@”%@ Q%fﬁﬂﬂﬁe%bove
conposi tion. Exanples of 'bases_ of I|qU|d preparations - hat are used

include water, sal M@ Ihosprdceisier P& g v idetle ad\ﬁ‘/f%rr S‘Hrﬁ?%y al so
contai n surf adearivat i i i(@e)daite cHtRBINdZ &y r@a@&qrdgatbé/rﬁu%ddudal@ner

Ex I f b f d t | ud t bsar bi

bases such as RIS “ﬁlaﬁ o perered Ao ot SHIGAEIA her's,

pol yet hyl ene sgallwtermlt .polBrammile spyrfr glardonele amnipmﬁmdemd:qﬁdmam,udy

wat er -i nsol ubl %Ig%%%al%u%%l%s &elv%#ﬁ%a?rb%%azro%%e%qbﬁdmgate?a%set idbhers and
n poly

cross-1linked vi ners wat er-solu
preferabl e. |@n hydrogen perox1de, while examples of solvents used

10 include chloroform and dichloromethane. There are no
particular restrictions on the usage ratio of compound
(a7) and a peroxide compound, and although the ratio
should be suitably selected over a wide range, it is
generally preferable to use about 1.2 to 5 moles. Each
15 reaction is normally carried out at 0-50°C, and
preferably from 0°C to room temperature, and each
reaction is typically completed in about 4-20 hours.
Benzimidazole derivative (1) of the present
invention can be produced according to the following
20 Synthesis Method (G) in the case M is a single bond:
Synthesis Method (G)

R! 3 R N
RN NHz @ O X N, 5COOR PO e
A2 NH G G

G. J J

(b4) (82) (83)

wherein, X, A, G, J and R® are as defined above.
Namely, benzimidazole derivative (g2) of the present
invention can be obtained by reacting a known acid
25 chloride derivative (gl) with a diamine compound (b4).
In addition, hydrolyzing -COOR? of (g2) as necessary
allows the obtaining of benzimidazole derivative (g3) in
which R’ is a hydrogen atom.



addition, these may al so be used as a m xture. Mreover, antioxidant,
colorant, preservative, antiseptic or polysaprobic agent nay be added to
powdered preparations. Said |iquid preparations and powdered preparations
can be 15 adm nistered using a sprayer anggso forth. In the case of

i ntraocul ar adm ni stration, an aqueous or non-agqueous eye wash can be
used. Aqueous eye washes can use sterile purified water or physiol ogi cal
saline for the sol Femthekmotrieg mecqﬁcld&iartg.oomlma?:&ismerﬂsl eleprifdery] wat er

for the solveqk th% %%Qr%%lu%%dﬁeglcaqg % iy 5Haﬂgaq$%$ hcﬁfﬁpinded_eye

wash by addi ng ~ surfactant, ene ddition,
it can al so bé9%3sSedViod . tﬁé,f@mmﬁsfla7§eﬂdwﬁe eye wash by addlng a
sol ubi I'i zati on agert, %ﬁ%ﬁtﬁ%nm@ aesl) %F%%rsi%reda&%a@yfn 'ﬂ%‘l-l €
washes can use a non-aquéous 'solven inj ection ven and

can al s®® be WdedtihyouRd f(&nmcen @en@ffnétéil%mds@ypé’mréy@ W@sw Exanpl es

of drug forms dse@ nAimbae &aseuilicadlidpsstration to the eye other than as
an eye wash 30 include ophthalm c_ointnents, applied |iquids, sprays and

inserts. In additi&RF eﬁapﬁéecaée b&§# ZoHRAOPRG en Madgiier KT 1edd V& Sfdut h,
benzi nmi dazol ebdesiynahiewd zell blye rpfesering itaveanid @ lilowimhalldd disitige f or
exanpl e, an agras %t%%ra% %1f? tq@glation by conmbining with a typically

used pharmaceuti vehl S it n fhe“form of a sol ution or suspension. In
addi tion, ben2|n1dazole derivative of the - r present invention can be
adninistered in the of a eadmis powd ing an inhaler in direct
contact with the U har maeeut i cdl |1 owed carriers such as isotonic

5 agents, preservatives, antiseptics, noisturizers, buffers, emulsifiers,
di sperskhts and st abi IChzer.s Soan §&965), 774

J. Chem. Soc. Perkin Trans 1, (1972), 3011

X8 Bull X8 xS Br
JACS, 74, 664, (1951); Patent US4282227
These compounds can also be synthesized by referring
to the following literature and patent specifications.

15 Namely, these compounds can be synthesized not only by
the reactions described in the following literature, but
also by combining typical reactions such as oxidation-
reduction or OH halogenation.

J Chem Soc, (1965), 774; Bull Chem Soc Jpn (1968),

20 41, 2215; Japanese Unexamined Patent Publication No. 10-
298180; Sulfur Reports, (1999), Vol. 22, 1-47; J Chem Soc
comm., (1988), 888: J. Heterocyclic Chem., 19, 859,
(1982); Synthetic Communication, (1991), 21, 959;
Tetrahedron Letters, (1992), Vol. 33, No. 49, 7499;

25 Synthetic Communications, (1993), 23(6), 743; Japanese
Unexamined Patent Publication No. 2000-239270; J. Med.
Chem., (1985), 28, 1896; Arch Pharm, (1975), 308, 7, 513;
Khim Gerotsikl Soedin, (1973), 8, 1026; Bull. Chem. Soc.
Jdpn., (1997), 70, 891; J. Chem. Soc. Perkinl, (1973),

30 750; J. Chem. Soc. Chem. Comm., (1974), 849; J. Chem.
Soc. Comm. (1972), 83




added to these various preparations as necessary. In addition, these
various preparations can be sterilized by performng treatnent such as
blending with 10 a disinfectant, filtering using a bacteria-trapping
filter, heating or irradiating as necessar)y._ Aternatively, a sterile
solid preparation can be produced and used after dissolving or suspending
ina suitable sterile liquid inmediately prior to use. 15 Al though the
dosage of benzinid&nﬂpan&mﬁﬂﬁtiv&hﬁ hﬁdﬁbxyMEEﬂyliﬂbﬁmﬂdﬂﬂpdéﬂdiﬁh 3
according to tyYpe ease, adm ni St tration, rou ds

sex and body \/\r}:lbg Otc}}mpc?f etl?ea%}[ei ent” l']e[szlzsed[ 5(93131;}’ %%rrldg

ng/ day/ per son,tcard @i‘@‘ﬂer dglo. e300 Gtgﬁtda,y/(piér?s&))n, 449 .20 the case of oral

admi ni stration, ang;Qul IJeQ)'q, a(%nt®yl S% &r E‘afnﬁi{ al Ve Qi 30 1 be

ng/ day/ person, in non-ora ni stra |on’ as I’ ntravenous

subcut aneous, AB¥Erideds QY dalqserc exeiengs widdt dlal ranshiso fanttmocul ar or
i nhal ation ad”‘nlsﬁ&ﬁﬁdﬁltfgi |Qﬂﬂﬂaﬁéﬂgbnéﬂ}téﬁhdﬁ?ﬁh(gaﬂﬁﬂdgklvatlve

benzi m dazol e rivative of the present invention as a preventive agent,
it can be admorfl }'ilﬁpé‘@r?@r FRic LR thase\aesu Y 1afsit Metehods

according to &aoha&W@MneEXﬁrmﬂ e @‘1nteadr@qtancir&e&&&&1 afhd sy eRley@ﬂy ve

agent 30 and/or .t.her utic es entlon
respiratory MR PRI ngs? tchr?naﬁ the?g'ﬁ#?ﬁ e I11ﬁ’1“31 torI)P aﬁ# 111IC?5"f'g| c
di seasek0 such ids malyl @rlgioc ber mymtthealzacbplm toher rfatli tdwsl rendnanercari a,

cardi ovascul ar di SUCh A% 3! %I‘OSi ng vascul ar | esions, 35
vasoconstriction, |p eral circu er di sorders, renal insufficiency
and cardi ac |nsuffF Rgy, and ecﬁqg»\%arhlla % et abol i ¢ dlse s such
as rheumatoid arth \I\} & t—eea-Fct-h-Fq Esanples \ o0
NO, §
(h1) (h2) (h3) (h4)
NH,
e S 3

(hS) (h6) (h7)

N N\ A NMegl
F s 5
(h8) (h9)
wherein, R represents one or more substituents in the
above-mentioned J, the number of substituents is
optional, and the substituents may be independent
15 substituents.

Namely, cyclic benzothiophene derivative (h3) 1is
obtained by converting the amino group of 2-nitroaniline
derivative (hl) to a cyano form (h2) and reacting with
ethyl 2-mercaptoacetate. Moreover, carboxylic acid (h5)

20 is obtained by cyanating the amino group to a cyano form
(h4) followed by ester hydrolysis. The carboxylic acid
is then decarboxylated to obtain (h6). Continuing, the
cyano group is reduced to convert to an amino form (h7)
followed by N-dimethylation to obtain (h8) and then

25 followed by N-methylation to be able to obtain quaternary
salt (h9).

Cyanation of the amino group of 2-nitroaniline



The foll ow ng provides a detail ed explanation of the present invention
according to its production exanples, 5 exanples and test exanples.

However, the scope of the present invention is not restricted in any sense
by these exanples. [Reference Exanple 1];Production of

5, 6-di net hyl benzi m dazol e-2-thi ol NH2 NH2 CS2, pyridine reflux, 18hr, 70% N
\>SH NH10 40 m (0.66 mvol) of carbon d|squ|de were added to a

pyridine sol udiearive4Qvel ) hafy &y5cenidd vm®y khef amifro group to
dlnethylorthogh%é¥lened am_ne. fAfter stlrrln t he resultln solutlon for

18 hours whil € Py Sdhder foRe &5908  Sna i resd tedda G _
extraction w Snlfitet,hyalndactetea:t éurAMeer r(éray:ltrlgzgt el tert h‘)dppanet(at)e phase with

anhydrous Ma0RESLUIGRULEAL Gorlls il CORRIN Aedaitiel: Jedyged o

and dried for hour's at uced pressure of
the target coﬁﬁé@nd (yield: 709 . 20 1H NWR (270 Mz, DIVBOd 6) (ppm)

12.30 (br, 1H), 6. 9keaﬁ%a%H)fr%m?%y@%oGMBthQ%QﬁeQ%eH@ﬁyayﬁid%hePrOdUCt'On

azol e-2~ vlthio)butanoate ethyl ester N \>-SH
ﬁfH4Né?36 gbg%%gé%QEQ%bnk 3) can be carrleé out to obtaf% cyclic

benzothiophene derivative (h3) by heating with ethyl 2-
mercaptoacetate in a suitable solvent such as DMF in the
10 presence of a suitable basic reagent by referring to the
method described in, for example, Synthetic
Communications, 23(6), 743—748 (1993); or Farmaco, Ed.
Sci., 43, 1165 (1988).
With respect to the cyanation of (h3), (h3) can be
15 converted to the cyano form (h4) by reacting copper
cyanide and t-butyl sulfite in a suitable solvent such as
DMSO under suitable temperature conditions.

Ester hydrolysis can be carried out by routinely

used methods. For example, carboxylic acid (h5) can be

20 obtained by ester hydrolysis in a suitable solvent such
as THF-MeOH in the presence of a suitable basic reagent
such as sodium hydroxide.

The carboxylic acid decarboxylation reaction can be
carried out by heating in a suitable solvent such as

25 quinoline solvent in the presence of a copper catalyst.

Reduction of the cyano group to an amino group can
be carried out to obtain the amino form by, for example,
reducing in a suitable solvent such as Et,0-THF under
suitable temperature conditions using a suitable reducing

30 agent such as lithium aluminum hydride.

Methylation of the amino group can be carried out by
heating in, for example, formic acid or aqueous formalin
solution.

Conversion of the amino group to a quaternary salt

35 can be carried out by, for example, reacting with methyl
iodide in ethanol solvent.

Indole guaternary amine salt derivative can be



12hr, 92% N -~CO2Et \>-S N H 25 35 [xI (0.25 mol) of triethylamne and
36 Vil (0.25 mmol) of 4-bronobutanoate ethyl ester were added to 36 ng
(0.20 mol ) of the obtained 5, 6-dinethyl benzi m dazole-2- thiol. After
stirring the resulting solution for 12 _heyrs at 80'C, water was added
foll owed by extraction - 78 wth diethyl ether. After drying the diethyl
et her phase w th anhydrous magnesium sulfate, it was concentrated and
resi due was puyh&h@dlbﬁdsbbe&dgab aQl, UrfidbrC ixemmiegr amyy £dinexang; et hyl
acetate = 4: %btaln 54 ng of the 5 target conpound (yield: 92%.
Cbnflrnatlon OF 3 conpound was carried out by identifying it fromthe
nmol ecul ar wei ght u§wmghESINBMe@@bduH$Ued value M= 292.12, Measured val ue
(MtH)+  293.40 10 [Reference Exanple 3] The foll ow ng conpounds wer e
synt hesi zed according to the sage nethod as Reference Exanpleg 2

Confirmation of the\®phpounds SNearr V8d out by entlfylng exy f rom
t he nol ecul ar wei ght WAL LC- VB! 4-(5en2|m “2-yTthi Lanoate

ethyl ester Cal cul aygd val ue NI—@364 09, neasure@avalue (I\/HrH)+(4 293. 40
4-(5.6-di fluorobenzi m dazol e- 2-yl t{w,0) but anoat e gl hyl ester 20 | cul at ed

val ue M = 300.07, Measured (MrH) + = &\é 25 0 BH3- SMe2
|
F N

(ks) \ x6) |

wherein, R represents one or more substituents in the

5 above-mentioned J, the number of substituents is
optional, and the substituents may be independent
substituents.

Namely, nitro form (kl) is converted to an enamine
(k2) by enanimation followed by converting to the indole

10 form (k3) by indole cyclization according to the method
of Reissert. Moreover, the 3 position
dimethylaminomethyl form (k5) is obtained according to
the Mannich reaction following N-dimethylation and this
is followed by N-methylation to be able to obtain the

15 quaternary amine salt (k6).

The enamination reaction can be carried out by, for
example, heating the O-nitrotoluene derivative (k1) with
N,N-dimethylformamide dimethylacetal and pyrrolidine in a
suitable solvent such as DMF.

20 The indole cyclization reaction can be carried out
by reacting at room temperature using hydrogen gas in the
presence of Raney nickel in a suitable solvent such as
toluene.

N-methylation can be carried out by, for example,

25 heating in DMF solvent using t-butoxypotassium or
dimethyl oxalate.

3*¢ position dimethylaminomethylation can be carried
out by, for example, using the Mannich reaction and
reacting at room temperature in dioxane-acetic acid

30 solvent using aqueous formalin solution or agqueous



NO2 THF, 80C v-N02 5.02 g (27.7 mmol) of 5-nethyl-2-nitrobenzoic acid were
dissolved in 20 M of THF followed by dropping in 11.1 m of 10.2 M borane
di met hyl sul fide conplex and 30 heating at 80C. After 1.5 hours, 30 ml of 1
M hydrochloric acid were dropped into thihg reaction system while cooling
with ice and stirring. The systemwas then concentrated under reduced
pressure to obtain 100 ml of [Reference Exanple 4] Production of

3- br ononet hyl -dSmetetyldntieny g{dildtiicaphene Step 1 Production of

3- hydroxymet hvl -p-nitrofgluene HO HO - 79  the aqueous phase foll owed by
extraction with et #y aéfglettlﬁne’ 0 el s)denitas W@as‘lﬂ‘ﬁdoei he et hyl

acetate phas@ymuﬂesxmm&ane¢dﬁénningrup(Hmﬁggftqﬂuﬁuiﬁwﬁzdried with .
magnesi um sul f co ntyation ynder luced pressure an
drying to obt g%tﬁ%gogf}cg\ggsg %el {}gz?’g_eo colrfp(mTrd (S/lfsgeq@: 85% . Step 2
Producti®dn of 3-foMafeqyasit RANAQUSHOPIDE NIRIQGH2@R] o333 - " ~N02 DMVSO,

COC) 2. Et 3Np% 3.2 WAl e Ofa oK Ayl | ided to 10 50 n
P oronethhéé%ﬁag%'gq 2 HAIde ~60C. YUY %%nl\#e?aq'gd"%g M (138.6
mol ) of DMSO efdded S0 refeidd atte sudanlnefifen® sriitutd® | at er by

the additionlafteadlrg (2213 a5t RfodRe i% MR IdNE MRt 1) L F Ot ol uene
obtained in St C.an%i§5k;rkpg. 15 After 30 mnutes, 45 nl of

0] at .-6
triethylanine(%gpéa &ﬁp%&ﬁﬁ? Yamanaka, ed.)

10 Benzimidazole derivative of the present invention
can also be converted to a medically acceptable, non-
toxic cation salt as necessary. Examples of such salts
include alkali metal ions such as Na' and K*, alkaline
earth metal ions such as Mg* and Cca®* and metal ions such

15 as Al* and zn*, as well as organic bases such as
ammonia, triethylamine, ethylenediamine, propanediamine,
pyrrolidine, piperidine, piperazine, pyridine, lysine,
choline, ethanolamine, N,N-dimethylethanolamine, 4-
hydroxypiperidine, glucosamine and N-methylglucamine. 1In

20 particular, Na*, K', Cca®*, lysine, choline, N,N-
dimethylethanolamine and N-methylglucamine are
preferable.

Benzimidazole derivative of the present invention
strongly inhibits human chymase activity. More

25 specifically, IC,, is 1000 nM or less, preferably 0.0l nM
or more to less than 1000 nM, and more preferably 0.05 nM
or more to less than 500 nM. The benzimidazole
derivative of the present invention having such superior
human chymase inhibitory activity can be used as a

30 preventive agent and/or therapeutic agent clinically
applicable to various diseases.

Benzimidazole derivative of the present invention
can be administered orally or non-orally as a
pharmaceutical composition together with a

35 pharmaceutically allowed carrier by forming said

pharmaceutical composition into various drug forms.

Examples of non-oral administration include intravenous,



at -60C and then returned to roomtenperature. After concentrating under
reduced pressure, 0.1 Mhydrochloric acid was added to the residue

foll owed by extraction with ethyl acetate (150 mM x 2). The organi c phase
was then 20 dried with magnesium sul fate apd_concentrated under reduced
pressure to obtain 5.02 g of the target conpound (crude yield: 130%. Step
3 Production of 2-carboxyethyl-5- 25 nethyl benzo[ b]t hi ophene NO2 K2CO3, DMF

S 0 50C 0 HS&GEOEL: ahedkls 5lﬂlr@nﬁl@%uaa'mmt)ra@lfscﬁﬂ%n%dc&r Midedd-dli ot ol uene
obtained in ste were .di.ssol v DVE fol l owed by the addition

of 3.06 m (283%3dmerf dftEeR PﬁaﬁeFégﬁp&§E§F§ﬂ€nand 4.85 g (35.1 nmol) of
pot assi um 30 car boBabepded sElﬁEM@gf@Em&OGfdéb?@rg%giﬂyaﬁﬁtldgge -138

t emperature addi.t i ona eating for

n1gEtes Fo|r§§ﬁhg%§%q°ﬁ 1§g§ug the %tgécPl 15 1256 ARG md¥idekSe added
to the ﬂéactuéhqustutS@ﬁpﬁosu@wsd sy repisr acdi o psiutlle setily It hac etaatee o100 5
m x 3) and dpyhdgpwebB - ARIRGS UM sul fate. After concentrating the solvent
under reduced pressure, the residue was purified by silica gel colum
chromat ogr aphy  ( hB%&Se: éPﬁth§c@?5P@d-°§ fPrﬂémBOW@@lE$Sad¢@hLﬂtﬂIq&n

purifying by selfaamgelb@obunarahhaﬁgtﬁ@&&aayu%Qn@h%X%M%r%%Q%hta%%h
10:1) to obtain 2 48 % t conmpound (yield: 489

'
1H NVR (400 MizS° gf ESEﬁ%er S§§h(§slﬁ)ve% e lfﬁe§—§r28 Hz), 7. 65
(s, 1H),107. 27 @dslHt398a$2ohtbgen4 39PEq412H) grantleks add) powdéls( &adHbel5

Step 4 formed by an ordinary method using a vehicle and so forth
in the same manner as tablets. Liquids, suspensions and
syrups can be formed according to an ordinary method
using glycerin esters, alcohols, water or vegetable oil.

15 Capsules can be formed by filling granules, powders or
liquids and so forth into capsules made of gelatin and so
forth.

Non-oral preparations can be administered in the
form of an injection preparation in the case of

20 administration by intravenous, subcutaneous or
intramuscular administration. Examples of injection
preparations include the case in which a benzoic acid
derivative is dissolved in a water-soluble liquid agent
such as physiological saline, or the case in which it is

25 dissolved in a non-aqueous liquid agent composed of an
organic ester such as vegetable oil.

In the case of percutaneous administration, a drug
form such as an ointment or cream can be used. Ointments
can be formed by mixing a benzoic acid derivative with an

30 oil or Vaseline and so forth, while creams can be formed
by mixing a benzoic acid derivative with an emulsifier.

In the case of rectal administration, administration
can be performed in the form of a suppository using
gelatin soft capsules and so forth.

35 In the case of nasal administration, a preparation
can be used that is composed of a liquid or powder
composition. Examples of bases of liquid preparations



Production of 2-carboxv-5-nethyl benzo[ b]thi ophene OEt aq. NaOH THE- MeOH - OH
O reflux, 20mn 30 mM of a solution of nethanol, THE and 2 M aqueous

sodi um hydroxi de solution (1:1:1) were added to 2.17 g (9.87 nmol) of the
2- carboxyet hyl -5 20 net hyl benzo[ b] t hi ophepge obtained in Step 3 and
refluxed. After 20 mnutes, the solution was neutralized with acid

foll owed by concentration under reduced pressure and recovery of the

precipitate. {hai wae Uked washedewwibier50 il igk W%%%%p%%%ed&m%Qe&oa%Qta'n
2.03 g (10.5 pmmul t he ta%get ound (cr.ude yi él 9 .

(400 Mz, CDCISF %‘6&1’}1’”&%7“%4 @241 mRy 352 CP&(tanJSsB‘%@CH?)ntr? 69 (s lH)
7.27 (d,lH J=8n8Qokziyant?. 4fabal3Hbr$t@me&eﬁ@a@ng@u%&%%@;@kener(9 87 N
5-met hyl b hene a i 190 mo

ot "the’ 2-car beng et BB BT pEYeS e Behack e, BepBarastoRy Sl

di ssol ved - 8MOlgkure ﬁbS@ﬁbqngnbﬁﬁﬁé Bolchowed wiay etrre cdadbiliel on of 799 2 ny

of copper \Agsagaeégmg%lsngcbql%%%o%h%f %Qﬁlglme% ‘ri% éh#) %'hé}tlg%% was

cooled follo dition M hy and
extraction w € YSOétRﬁﬂygééﬂétQYE£91#ﬁ°%92)amYﬁ@S@rgéﬁl@1Hﬁa§@:m@§ washed

with 40 m of waskeriasdltbes d@s@@ whith @%gaéilluflbs%'él f 8k@rcheler
concentratlngp%gﬁ solventpﬁnder duced R urlfled by

silica gel ©10Rr ofll Sfﬁpﬁﬁ (FERSRe & &@HthOlY?Grfy to obtain
10 1.411 Q@ (9. Blthookh whtelesbiupee basp@uade(ptrelférafbltehe Ihwo steps from

Step 4: 969 . aéH1@¥Bn(2%ReBEEma§D§i§% SBD”%ed a76 (%1§@u%é8 2f}doreover,
antioxidant, colorant, preservative, antiseptic or
polysaprobic agent may be added to powdered preparations.
Said liquid preparations and powdered preparations can be

15 administered using a sprayer and so forth.

In the case of intraocular administration, an
agueous or non-aqueous eye wash can be used. Aqueous eye
washes can use sterile purified water or physiological
saline for the solvent. 1In the case of using only

20 sterile purified water for the solvent, it can be used in
the form of an agueous suspended eye wash by adding
surfactant, polymer thickener and so forth. 1In addition,
it can also be used in the form of a soluble eye wash by
adding a solubilization agent such as non-ionic

25 surfactant. Non-aqueous eye washes can use a non-agueous
solvent for injection for the solvent, and can also be
used in the form of a non-aqueous suspended eye wash.

Examples of drug forms used in the case of
administration to the eye other than as an eye wash

30 include ophthalmic ointments, applied liquids, sprays and
inserts.

In addition, in the case of inhaling through the
nose or mouth, benzimidazole derivative of the present
invention is inhaled using, for example, an aerosol spray

35 for inhalation by combining with a typically used
pharmaceutical vehicle in the form of a solution or

suspension. In addition, benzimidazole derivative of the



15 € 30001, AICI3 CH2A 2, -65C 4h CC13 10 ml of dichloronethane were
added to 1.33 g (9.97 mol) of alumnumtrichloride followed by cooling to
20 -65C with dry ice and acetone. After 10 minutes, 1.12 m (10.0 mmol) of
trichloroacetylchloride were dropped in.5gAfter an additional 20 m nutes,
10 ml of dichloronmethane solution containing 1.41 g (9.51 nmml) of the

5- net hyl benzo[ b] t hi ophene obtained in Step 5 were 25 dropped in and then

stirred at abmﬂese&ﬂCiné\zfdxﬁnoh bt |b@rﬁmﬂ‘ﬂ?ﬂ1%§ ,id ht%':hé E‘E&Qﬁaéf”é? was
raised to -40 f ddi ti ona our_ a m nut es,
t enper at ur e wa%s r§ 9 AT e }‘éta#tﬁrhe]rn Wt fRpt betd’fh“iﬁ ds® 10 m

of 1 M hydr ocHiumdsc aC|d wer e added and 30 stirred. After adding 20 n1 of

water to the reacti v' ne phase b

liquid separation 1igl?ioce ure an ednqg)digkfl onﬁ{]]l y eﬁ actd ng R ENIRET queous
phase wi?h et FedEot a?treesemv@ta}qwousarmmw oo thedt a8 2, t he

di chl or onet hang fiFkase, aneh i di2),, dﬁs@?ex(&%nrﬂﬂ@ arfd 4% ish 11H 70 4, 'ﬂ?r)

tion of
:7% gﬁl f)?]orlr::% hy 1% @&1%% ]*g‘esr?et‘ﬁﬁ]‘d’ézﬁd{ 4&%??(%11@% aseg_r;c%%{ rated under
reduced pressure. I agidiftildre el tvd%z%ﬁlﬂ%aéﬁ&d}w l)d;a%rﬁ?ané)y Si | ;Cﬁg
gg! jcorurm CHRMPNAYAPI, (Reh sl i DA 6 3
(ppm: 8089 (& ];ia{)s,lrff@];ar(ts, ) et imgy (uk ity Ja:EbaZfi:d-ﬂZl)a ﬂra’:i:(pz(rd; 1H J=8. 32
Hz), 2.53 (Sfyﬁter, heating or irradiating as necessary.
Alternatively, a sterile solid preparation can be
produced and used after dissolving or suspending in a
suitable sterile liquid immediately prior to use.
15 Although the dosage of benzimidazole derivative of
the present invention varies according to the type of
disease, administration route and symptoms, age, sex and
body weight, etc. of the patient, it is typically 1-500
mg/day/person, and preferably 10-300 mg/day/person, in
20 the case of oral administration, and 0.1-100
mg/day/person, and preferably 0.3-30 mg/day/person, in
non-oral administration such as intravenous,
subcutaneous, intramuscular, percutaneous, rectal, nasal,
intraocular or inhalation administration.
25 In addition, in the case of using benzimidazole
derivative of the present invention as a preventive
agent, it can be administered in accordance with
previously known methods according to each symptom.
Examples of target diseases of the preventive agent
30 and/or therapeutic agent of the present invention include
respiratory diseases such as bronchial asthma,
inflammatory and allergic diseases such as allergic
rhinitis, atopic dermatitis and urticaria, cardiovascular
diseases such as sclerosing vascular lesions,
35 vasoconstriction, peripheral circulatory disorders, renal
insufficiency and cardiac insufficiency, and bone and

cartilage metabolic diseases such as rheumatoid arthritis



Step 7 Production of 3-carboxy-5-nethyl benzo[ b]thi ophene CC13 aq. NaOH THF S
rt, 3.5h OH 10 686.7 ng (2.34 mol) of the 3-chloronethyl carbonyl -

5- et hyl benzo[ b] t hi ophene obtained in Step 6 were dissolved in 2.0 m of
THF and 3.0 ml of MeOH followed by the_addition of 2 nl of 2 Maqueous
sodi um hydroxi de solution and stirring at roomtenperature. After 2 hours
15 and 45 mnutes, 5 mM of 2 M aqueous sodi um hydroxi de solution were
added foIIomeduhycﬁmﬁudaqxnniﬁﬂhl After cooling 30 minutes later and
adding 10 m %HM Qydrochloric acid and 30 m of water, the solution was
extracted with eat acetate foll owed by concentration 20 under reduced
pressure and dry| n@‘hteo fopt lwi B viye § 2 2B tamled ofxplhendtargeto £ ortpound

| d: 979 VR (A, Mz, 5 8 H .
e (d, 1H/?J B ), 7. 22 (d e l“(épp‘{% 2%04%‘% ?gag?‘glse%
Product i on of SXAMRkESk ARt HASTS A Sen 26 %eH opieh s @pe @ BHB%THF

THF S rt, 75prmestdd 3 rowedtiodd ﬂE"rQJGt Qfeéﬂﬁ&&ﬁrﬂp%ﬁ sense by these
nethylbenzo[b]th hene obtained in Step 7 were dissolved 30 in"5 m of THF
fol |l onwed by t I aé‘l?g'l S'on of BH3THF - 83 conpl ex solution and stirring at

roomtenperature. AfRefrerehdeowmxanpdeld m nutes, 4 m of 2 M hydrochloric

acid were Production of 5,6~dimethylbenzimidazole-2-thiol
NHz CS,, pyridine N
e 2 Y e
NHz2  reflux, 18hr, 70% H
10 40 ml (0.66 mmol) of carbon disulfide were added to

a pyridine solution (40 ml) of 4.5 g (33 mmol) of 5,6-
dimethylorthophenylenediamine. After stirring the
resulting solution for 18 hours while refluxing under
heating, water was added followed by extraction with
15 ethyl acetate. After drying the ethyl acetate phase with
anhydrous magnesium sulfate, it was concentrated under
reduced pressure and dried for 6 hours at 80°C under
reduced pressure to obtain 4.1 g of the target compound
(yield: 70%).
20 "H-NMR (270 MHz, DMSO-d®) (ppm): 12.30 (br,1H), 6.91
(s,2H), 2.21 (s,6H)
[Reference Example 2]
Production of 4-(5,6-dimethylbenzimidazole-2-
ylthio)butanoate ethyl ester

N Br” ~""CO,Et N
Ij >—SH — Y—-8""C0,Et
N NEt3, DMF, 80°C N
H
12hr, 92%
25 35 ul (0.25 mmol) of triethylamine and 36 pl (0.25

mmol) of 4-bromobutanocate ethyl ester were added to 36 mg
(0.20 mmol) of the obtained 5,6-dimethylbenzimidazole-2-
thiol. After stirring the resulting solution for 12
hours at 80°C, water was added followed by extraction



added and stirred followed by the addition of 50 ml of ethyl acetate. The
organi ¢ phase was washed with 30 m 5 of water and dried with nmagnesi um
sul fate foll owed by concentration under reduced pressure. The resulting
residue was purified with Biotage (hexane-gthyl acetate = 4:1) to obtain
347.6 nmg (1.95 mmol) of the target conpound (yield: 86%. 10 1H NWVR (400
MHz, CDC13) (ppm: 7.74 (d,1H,J=8.04 Hz), 7.65 (s,1H), 7.34 (s,1H), 7.19
(d, 1H, J=8. 28 Hz)th d%.éiﬂl}(ls Atfer 2. %ft(@r?dia ﬁt Prife R DOGH 1 %‘tl@ér phase
3- br ononet hyl 5 th ben%%%ﬁ%%¥1q€ 30n1n 3261ﬂ9 83 nntég of
The 3 hydr oxy 1K I T bt IR B
di ssol ved i n rEsiduefwal qhimf)ma:l I‘l@nesifIﬂda)Vtﬁil hyo X dren asitht srhDtoPf a A?IQY 26:%)0
m of phosphor |rr tor on120 erat ur.e. ter
nlnuteg 38 ' % éﬁ% re a fo P%MgHDb ?%Qrﬁﬁgp EJEP%1nutes and
extracti hg wi ttrﬁr%fcmmmma(rbelﬁ(@ A2%) 2) CJﬁl@lm@@mm qzmatslrm wa?1t ggn
concentrated r

WiiRiodrRAUSRd R asal & AN &y i o &W (3*21% é%zrﬂ X

nmol ) of the target conpound (yield: 90%. 25 1 13)
(ppm) : 7. 74- 7 BPAQGH LAY weights l{%lf?EH)LC 92 (d, 1H J=8.24 Hz), 4.74 (s, 2H),

2.51 (s,3H) [ Ref ercuie FxamlvaBle B 0dundd O Ofveasured value (M+H)® =
((4- nethylben%gip]nplophene 3- 30 yl)nethvl)trlnethylannnnlun1|od|de Step 1
Productlon of dyano 3-nitrotoluene NH2 NO2 CH rB

[Reference Example 3]

The following compounds were synthesized according
to the same method as Reference Example 2. Confirmation

of the compounds was carried out by identifying them from
the molecular weight using LC-MS.

15 4-(benzimidazole-2-ylthio)butanoate ethvl ester
Calculated value M = 264.09, Measured value (M+H)' =
293.40

4-(5,6-difluorobenzimidazole-2-ylthio)butanoate
ethyl ester
20 Calculated value M = 300.07, Measured value (M+H)"
301.3
[Reference Example 4]
Production of 3-bromomethyl-5-
methylbenzo[b]thiophene

25 Step 1
Production of 3-hydroxymethyl-p-nitrotoluene
HO HO
\I::I%§o BH,-SMe, \T::If
-
NO2 THF, 80°C NO»

5.02 g (27.7 mmol) of 5-methyl-2-nitrobenzoic acid
were dissolved in 20 ml of THF followed by dropping in
11.1 ml of 10.2 M borane dimethylsulfide complex and
30 heating at 80°C. After 1.5 hours, 30 ml of 1 M
hydrochloric acid were dropped into this reaction system
while cooling with ice and stirring. The system was then

concentrated under reduced pressure to obtain 100 ml of



1) NaNO2, HO ag. 2)CuCl (2eq.)-KCN(8eq,) H20,0C 12h CN N2 - 84 76.07 g
(500 mmol) of 2-am no-3-nitrotoluene were added to 100 g (990 mol ) of 36%
hydrochl oric acid and 500 g of ice followed by stirring vigorously at OC.
80 m of an aqueous sol ution containing .95 g (550 mmol) 5 of sodium
nitrite was then slowy dropped in while holding the tenperature to 0-5C
Fol | ow ng conpl etion of dropping, 100 mM of toluene were added fol |l owed by
stirring for 3@emaqueessaph@Ee Foa logadt byn ex@lratitadn W&&hpb&m@d in an

i ce-NaCl bath l,o addi 10 sodi,um |car n whi | e
stirring V|goF%§sF%é?gIB§e§%ral|2e tﬁggﬁﬁ Wgsgﬁgﬁtg %?gnﬁﬁﬁﬁﬁﬂq
solution (1)phass matdogstuskaedobrise) mhe omgaaunl@@az@OWﬁsgdrﬁAQDP
nmol ) of pota i I at. .0 % u sol ution
(oo0 o) o g?‘ﬁ?iglg%é%@sqglm"‘@géga(&@ xoaqgggd b 90 %etngﬁ‘?ﬂn_% LGRS0 Y by
stirring for 98 Uﬁ?ﬁupé§séﬁéetﬁéd d&dﬂﬁg Z@OO aom étﬁ}lga@étam@ The

di azoni um sal taggkut b@&p@hdp okaned @bgye was then dropped into this

sol ution over the course of é m nutes 20 while hol ding the tenperature to
0-5C. The sol uti on°%&® “then stirred for 12 hours in an ice bath and t hen
warmed to room teppedactiien Aft grfexiuachind crbeoleaski on solution with
ethyl acetate and mashb g the organic phase wth water, it was dried with
magnesi um sul fate fol | oywed cpxxﬁﬂ%qgn rating the sol vent under reduced

pressure. The residﬁa Eﬁﬁzﬂ_puL__;ﬁiébzzngoci ge; cohugn P
I t = : . 1-->7 o 1- .3
Abhy | cgest abe 6,

chromat ogr aphy (hexaré>g
to obtain 58.63 g (362

5.5 ml (63.2 mmol) of oxalyl chloride were added to
10 50 ml of dichloromethane and cooled to -60°C. After 20
minutes, 9.13 ml (138.6 mmol) of DMSO were added and
stirred at -60°C followed 15 minutes later by the
addition of 3.91 g (23.3 mmol) of the 3-hydroxymethyl-p-
nitrotoluene obtained in Step 1 at -60°C and stirring.
15 After 30 minutes, 45 ml of triethylamine were dropped in
at -60°C and then returned to room temperature. After
concentrating under reduced pressure, 0.1 M hydrochloric
acid was added to the residue followed by extraction with
ethyl acetate (150 ml x 2). The organic phase was then
20 dried with magnesium sulfate and concentrated under
reduced pressure to obtain 5.02 g of the target compound
(crude yield: 130%).
Step 3
Production of 2-carboxyethyl-5-

25 methylbenzo[b]thiophene

~o Hs COOE \ OEt
s
NO;  K,CO,; DMF § O

50C

5.02 g (63.2 mmol) of the 3-formyl-p-nitrotoluene
obtained in Step 2 were dissolved in 50 ml of DMF
followed by the addition of 3.06 ml (28.1 mmol) of ethyl
mercaptoacetate and 4.85 g (35.1 mmol) of potassium

30 carbonate and stirring at 50°C. After 9.5 hours, the



the target conpound (yield: 72%. 30 1H NVR (270 MHz, CDC13) (ppm: 7.68

(2Hm, 8.13 (1H mM, 2.715 (3H's) Step 2 Production of
3- ani no- 2- et hoxycar bonyl - 4- et hvl benzo[ b] t hi ophene - 85 -

CNHSI - -, CO2Et

NC2K2CG8, DMF, 100C, 12h A DVF solution_(330_m) containing 58.63 g (362
mmol ) of the 2-cyano-3-nitrotoluene obtained in Step 1, 47.5 g (395 mvl)
of ethyl 2-mercaptoacetate and 57.5 g (416 nmol) of potassium carbonate
was stirred forergefatoty svad Aded e §EBCHE QM SR UTHPN @S {hem

DMF to a certain

trated, ' r duce ressure to, renove the,
gggfgg. rWstt er rs\%}sd% ;kgoqfolq]fﬂﬂw Sin r%@rﬁ"&l%%lﬁ‘fl%&]c%_*slqlbl?%v@bp by
extraction w tifaathiydn, sl am]e.oﬁAfWEetrenNaaseflegac:jdﬁﬁ HPahe Ifé‘atselcyn th }(l\ﬁ.t er,
[ [ {7 qreghesd f . . oncentration o e
ol vt ander Soed (el Sd#h A& I Omﬁ”/alstq{hee Bur s &t Hy! Js(gq i ca

sol vent under reduced pressure. e residue

el colufn chtoratdgradshy pHgan et magnessinat vl fifke) tAfwohtain  62.86 g
(267 M0l ) of ddiodrint depreungy 1ol inddeedR dHNB A0 ke COCLS

, 2H)

7. d.1H). 7.29  (t. 7.03 (d, 1H), 6.28 (s,
%? (Z, g4H)( ff.lgégu(e[ RcE) Péi(fe‘ptllgqu%’d&lﬂ(w FE13.GalaHE ThatanphRarariny | - 4-
20 et hyl benzdHsjtahieapenyg 'B@ee3.-Om4. 1), (N B 188 Ad 3R AMEO

60C, 1. 5h COCE

systemwi'th nitrogen, ~ 82.0 ¢

ter. repl.aci. t he r.eact.i on
(795 mol ) of t%%u@{/ﬁn%ﬁyristlqufﬁdgfdﬁ§°gluf@4 romatography
10

(hexane:ethyl acetate = 10:1) to obtain 2.48 g (11.2

mmol) of the target compound (yield: 48%).

'H-NMR (400 MHz, CDCl,) (ppm): 7.98 (s,1H), 7.73
(d,1H,J=8.28 Hz), 7.65 (s,l1H), 7.27 (d,1H,J=8.32 Hz),

4.39 (g,2H), 2.47 (s,3H), 1.41 (s,3H)
15 Step 4

Production of 2-carboxy-5-methylbenzo[b]lthiophene

mo Et aq.NaOH-THF-MeOH WOH
.
S 0 S ©

reflux, 20min

30 ml of a solution of methanol, THF and 2 M agueous
sodium hydroxide solution (1:1:1) were added to 2.17 of

(9.87 mmol) of the 2-carboxyethyl-5-

20 methylbenzo[b]thiophene obtained in Step 3 and refluxed.
After 20 minutes, the solution was neutralized with acid
followed by concentration under reduced pressure and
recovery of the precipitate. This was then washed with
50 ml of water and dried to obtain 2.03 g (10.5 mmol) of

25 the target compound (crude yield: 107%).

*H-NMR (400 MHz, CDCl,) (ppm): 7.94 (s,1H), 7.74
(d,1H,J=8.56 Hz), 7.69 (s,1H), 7.27 (d,1H,J=8.30 Hz),

2.47 (s,3H)
Step 5
30 Production of 5-methylbenzo[bjthiophene

OH Cu, auinoline
<" -0
S O 190°C, 1.5h S

2,03 g (9.87 mmol) of the 2-carboxy-5-

methylbenzo[b]thiophene obtained in Step 4 were dissolved



mmol ) of copper cyanide were added to 250 nl of DMSO and dissol ved by
stirring for 30 mnutes at 55C. Moreover, 25 a DMSO sol ution (100 m)
containing 62.2 g (265 nmml) of the _ _

3- ami no- 2- et hoxycar bonyl - 4- et hyl benzo[ b] ghi ophene obtained in Step 2 was
slowy dropped in over the course of 2 hours while holding the tenperature
at 55C. After warmng the reaction solution to 60C and stirring for 30 140

mnutes, it was coolmed dﬂ) cﬁﬁrfd)llrw\/e&lbbbv%d)vﬁw thdGad@ddidg sategg and
stirring for 1 ho at reacti.on solution was then filtered with

Celite to rembVe © r?pciﬁl?‘ﬁ &OWdaerﬂ aft é}eaeg&r}%ciic? ny W% h dtictiorbtet hane and
washi ng the omganitegphade vdlutisdrerwasd tcd@]SedithE]leédl By W&%}dﬂmﬁéﬂ Bat e
followed by c r t| e C ssur.e e, r.esi due
has Chen o RRCSY AL 0.4 12 My el JE S MRS Son AR

acetate & 20 %I?Yll aceﬂﬁ% t4P ablt at 2 15. Sthey C(IBB%IBLCrTrmia)Se)fwashavas}mcget

compound_(yi ekt 124 milQ el el (240 o oo ?a Id & 19 7. 44
(t,1H), 7.30 (d,1 4.50 (q, 2H), 295(33 1 ep4
Producti on of ]cf%ﬁ) 4 Dy |9REA

he 3. Cyano- 2.6t el bonwl - “i“mhlé@ o mll% ”&hﬂmgﬁ* <ﬁz°;d6. T‘;'tép";
t he 3- no- 2- et _hoxycarbo - .4- y Z0 | ophene obt ai

We(rae glygsol vEFERaF rﬁ%&‘ir}{ye 3’fe en'aﬁ?g\ nl(l%‘(f']trﬁt)e P (M5 MLt R wat er

(150 m }0fol | dwed gy (the laddictli )orofoft 30 tdr gaft Econl‘lﬂcatuO(q&@QﬂIdﬂ’nﬁhﬁﬂ oxi de
solution and §4jd 'delhd Frcem Step 4: 963%).
'H-NMR (270 MHz, CDCl,) (ppm): 7.76 (d,lH,J=8.24
Hz), 7.62 (s,1H), 7.40 (d,1H,J=5.44 Hz), 7.24 (m,1H),
7.17 (d,1H,J=8.24 Hz), 2.47 (s,3H)
15 Step 6

Production of 3-chloromethylcarbonyvl-5-

methylbenzo[b]lthiophene

0 CCla
S CH,Cl,, -65°C,4h S
10 ml of dichloromethane were added to 1.33 g (9.97

mmol) of aluminum trichloride followed by cooling to

20 -65°C with dry ice and acetone. After 10 minutes, 1.12
ml (10.0 mmol) of trichloroacetylchloride were dropped
in. After an additional 20 minutes, 10 ml of
dichloromethane solution containing 1.41 g (9.51 mmol) of
the 5-methylbenzo[b]thiophene obtained in Step 5 were

25 dropped in and then stirred at about -65°C. After 1 hour
and 40 minutes, the temperature was raised to -40°C.
After an additional 1 hour and 10 minutes, the
temperature was raised to 0°C. After another 1 hour and
40 minutes, 10 ml of 1 M hydrochloric acid were added and

30 stirred. After adding 20 ml of water to the reaction
system, removing the dichloromethane phase by a liguid
separation procedure and then additionally extracting the
aqueous phase with ethyl acetate, the aqueous phase was
combined with the dichloromethane phase and then



20 hours at roomtenperature. After concentrating the solvent under _
reduced pressure, the pH was |owered to 4 by addition of 1 M hydrochloric
acid and, after extracting with ethyl acetate and washing the organic
phase with water, it was dried with magnegs um sul fate. 25 The sol vent was
then concentrated under reduced pressure to obtain

3- cyano- 2- car boxy- 4- met hyl benzo[ b] t hi ophene.  This and 1.27 g (20 nmol) of
copper pomdercwecenaddeedtundE8 medateduiprelsisneef. ol 30ved bf %hb;t:?g fgr 2
hours at 150 o t I olution, it s iltere

W th ol i te andothe pR Srorhaer MBreoPEHiRlea bl baRtes 548, cdati on of
hydrochl oric SéremﬁéoﬂﬁéﬁﬁweKSlﬂhéaqgﬁﬁolﬂﬁ@ gs hheasebvewtobaaune agueous

hase fol |l owedshy ayt (2¢BikoRmsLYhogt Ryl 2eeLaLEcoAbLERAMASIING . bhg
grganicfﬁgase W th, mgter it was : ?le mnth Eagne5|%nt- WS§ el Ifa and t he

sol vent ‘was concent® 2RI (H rMﬁ%dd@@ﬁl )pri@@Sure 8 - Biie ﬁe§ﬁdue3mé§ then
purified by sikie¢a)gel.7¢oldpmugbegnagogeaphy .Goexanenetybyl 3acetgte = 20: 1)
to obtain 9. OS%N&EZ g nmol ) of the target conpound (yield 5 o "the two
steps: 83%. 3% Mz, opci3) (ppm): 8.15 (s, 1H), 7.74 (d,1H), 7.36
(t,1H), 7.25 (d, 1F§teg 91 (s, SFD Step 5 Production of
3- ((N, N-di net hyl anbpgy 1)
0C, | h NH2 HCOOH, HCHCAG. : ‘ OPT 110
THE (20 m) solution cgntalnlng 9. 10 g (52 6 J? of the 3-
cyano- 4- net hyl benzo[ b]th neﬁpgﬁghged n Ste into

\

S i, 3.5h

10 686.7 mg (2.34 mmol) of the 3-chloromethylcarbonyl-
5-methylbenzo[b]thiophene obtained in Step 6 were
dissolved in 2.0 ml of THF and 3.0 ml of MeOH followed by
the addition of 2 ml of 2 M aqueous sodium hydroxide
solution and stirring at room temperature. After 2 hours

15 and 45 minutes, 5 ml of 2 M aqueous sodium hydroxide
solution were added followed by heating to 60°C. After
cooling 30 minutes later and adding 10 ml of 2 M
hydrochloric acid and 30 ml of water, the solution was
extracted with ethyl acetate followed by concentration

20 under reduced pressure and drying to obtain 438.9 mg
(2.28 mmol) of the target compound (yield: 97%).

"H-NMR (400 MHz, CDCl,) (ppm): 8.44 (s,1H), 8.36
(s,1H), 7.74 (d,1H,J=8.04 Hz), 7.22 (d,1H,J=8.28 Hz),
2.50 (s,3H)
25 Step 8
Production of 3-hydroxymethyl-5-

methylbenzo[b]lthiophene
0O

OH OH
BH5-THF, THF
N > N
[ rt, 75min S

438.9 mg (2.28 mmol) of the 3-carboxy-5-
methylbenzo[b]thiophene obtained in Step 7 were dissolved
30 in 5 ml of THF followed by the addition of BH,:THF




50 m of a diethyl ether suspension of 2.0 g (53 mmol) of 15 lithium

al um num hydride over the course of 15 mnutes at OC, the solution was
stirred for 30 minutes at room tenperature. Follow ng conpletion of the
reaction, excess LAH in the reaction solyion was treated with
hydrochloric acid foll owed by the addition of aqueous 20 sodi um hydroxi de
solution to nake al kaline. After saturating the aqueous phase with

pot assi um car boomap e x @dlmaﬁénn@nMn§hlﬂrsﬁbOé@nﬁébﬁn€eﬁﬁgr§@§95n9 A?@er
organi ¢ phase; w

r nesi um sul fate.
sol vent was t hen con\(l:\g%\ Ja?elﬁllﬂl‘ﬁ rgdrﬁfle‘a pgzlgs}&ygrQ% higrigt éth were
3- ani nonet hyl - mdﬁﬁdhqm®em2be¢dhf@bhemed Byt. bhe (2881 01®h) oof 5H0nM graci d
and 10.0 g (1 I % ehyde sol u n _were
sequential ly %H%PQ &Z ?‘% fo ové%a% s{m]{lg %gw?%rw%séﬁgrglﬁg 3pcnl
Fol | owi n§ corpf efd R cﬁnfﬂ hér }edcvi o, ma@m%1laldd$1mgfa’qe|ebu$16ﬁedi|y]dyochl oric
acid sol uti on dond et FLRLH O SOt U%é&’&'cec‘fi ¥?§u gnceﬁi LaLed, f@gfé reduced

o? de q Fum

pressure to renove. the formc acid and ueous so
hydr oxi de soIEﬁ?%ﬁP%wH@?kﬁ#F%&k%@ W%F%B%%P¥¢@ﬁsbm@¥@@ﬂ etkpl i acetaBs =

fol | owed by ex4f1apttt®rbbf\tat:th dJWJ@rI@@EH\a@§ nuﬁéiﬁrofv%@'ﬂﬂr%&? or gani ¢
phase mnth\Mnég Atnyﬁﬁ% %i %é% magnesi um sul fate and the sol vent was
concentrated under U i%dlict %Te te. The residue was then purified by 5
silica gél coI urm CHr-SMRt dg0Qpy z( hevane) e byh) acet at e (&, 11193_1.3 p® obtain
2.61 g (12.8 f t et (y. S: 24%
Conf i rmation g?Pi%éP x5l fﬁpMééq%grggggi ig@& Q%h $ ¥E?$ %%%1H—NNR
1H NVR (270 M—‘&,89C[1(G3132)H)('pp3'r=)48 7(®63Hk, 1H), 7.26- 10 7. 09 (m3H), 3.65

(s,2H), 2.85 (s, 3Hstep &/ (s, 6H) Step 6 Production of

((4-met hyl benzo[ b] t h| OA)hcetnleODS o rrhtje;or}%/olrgégﬂvrrletsh_yl anmoni um i odi de

15 methylbenzo[b]thiophene

OH Br
PBr3, CH,Cl
Crd e ord
S i ]

rt, 30min

326 mg (1.83 mmol) of the 3-hydroxymethyl-5-
methylbenzo[b]thiophene obtained in Step 8 were dissolved
in 10 ml of dichloromethane followed by the addition of
0.262 ml of phosphorous tribromide and stirring at room

20 temperature. After 30 minutes, 30 ml of water were added
followed by stirring for 10 minutes and extracting with
dichloromethane (30 ml x 2). The organic phase was then
concentrated under reduced pressure and dried to obtain
397.5 mg (1.65 mmol) of the target compound (yield: 90%).

25 "H-NMR (270 MHz, CDCl,) (ppm): 7.74-7.67 (m,2H),
7.46 (s,1H), 7.22 (d,1H,J=8.24 Hz), 4.74 (s,2H), 2.51
(s,3H)

[Reference Example 5]

Production of ((4-methylbenzo[b]thiophene-3-

30 yl)methyl)trimethylammonium iodide

Step 1

Production of 2-cyano-3-nitrotoluene

1)NaNO, , HClaq.
é[ Nz 2)CuCl(Zeq.)-KCN(8eq,) fj o
NO, > NO,

H,0, 0°C, 12h




MI e EtOH, rt, 8h NMe3l 3.69 g (26 mml) of nethyl iodide were added to
20 15 m of an ethanol solution containing 2.61 g (12.8 mml) of the
3- ((N, N-di net hyl am no) met hyl ) - 4 net hyl benzo[ b] t hi ophene obtained in Step 5
followed by stirring for 18 hours at roogytenperature. As this results in
a white suspension, after filtering out the 20 excess methyl iodide and
solvent, it was washed with ethanol (10 M x 2) and diethyl ether (10 m x

3) to obt gi n 3.08 76 (@I 8331@@0 )mr?le7)t %mmnmm%m%i%&&ge 1&@fén70f93a25
whi [ ' : 0 .. 8. , , 7.

(dl, t1|?|) :507|. 3697/5{. g’é } nt?oi@(J,o £ 94_}!\6(%5,%9%) f%&gwpggzhlﬁrl? sé‘%H? I_%‘F%f erence
Exanpl e 6) Prcodittd orf (¥ck ﬁ@lkﬂd@/lbmc&ﬁm&ngl\)mmggﬁmlSa‘erDramm

i odi de 30 St 1 = | Iﬂgglﬁ'-. ?@;N

;agrlrolei di.ne ﬁl%zl [SJI\?F%*{% 1'51%!1:7‘2 rsgbjlrﬁlr%laney ‘Nc5§99130_ 'ueng? ﬁ\? 2’?‘51%?]5)

67% 2st eps) 3®5 %d(lz‘% i Yt ©Wag Nehel rstawd ¥ chmppetbdimetthilacet al and

10.9 g (153 mmldiafg 4 rQdngline s eqdsletrd 0 180 iy, Of Nt s
di et ﬁyl(formam' elsog{ ut i on coﬁ ini){% 9.4 g (128 rminﬁ:i Sgg(;bl% ton
2, 3-di met hyl nith SBEERME: Afdemisq r'Cf]?g’thr?e were added followed by

stirring for 30 minutes at 0°C. The reaction solution
was placed in an ice-NaCl bath followed by slowly adding
10 sodium bicarbonate while stirring vigorously to
neutralize the pH to about 6 (diazonium salt solution
(1)).
An aqueous solution (550 ml) containing 260.5 g
(4000 mmol) of potassium cyanide was slowly added at 0°C
15 to an agueous solution (650 ml) containing 99.0 g (1000
mmol) of copper (I) chloride followed by stirring for 90
minutes and then adding 200 ml of ethyl acetate. The
diazonium salt solution (1) prepared above was then
dropped into this solution over the course of 30 minutes
20 while holding the temperature to 0-5°C. The solution was
then stirred for 12 hours in an ice bath and then warmed
to room temperature. After extracting the reaction
solution with ethyl acetate and washing the organic phase
with water, it was dried with magnesium sulfate followed
25 by concentrating the solvent under reduced pressure. The
residue was then purified by silica gel column
chromatography (hexane:ethyl acetate =
20:1—10:1—>7:1—5:1—3:1) to obtain 58.63 g (362 mmol) of
the target compound (yield: 72%).
30 "H-NMR (270 MHz, CDCl,) (ppm): 7.68 (2H,m), 8.13
(1H,m), 2.715 (3H,s)
Step 2
Production of 3-amino-2-ethoxycarbonyl-4-

methylbenzo[blthiophene




resulting solution for 72 hours at 120C, it was concentrated as is. 100 ni
of toluene were added to the resulting brown oily substance foll owed by
the addition of 11 g of Raney nickel (50% aqueous slurry, pH > 9) and 10
stirring. The inside of the reaction vessgls was replaced w th hydrogen gas
followed by stirring for 20 hours at roomtenperature in a hydrogen gas
atmosphere. After filtering the reaction solution with Celite, the
filtrate was concentrated to obtain 30 g of a blﬁCE6;O|Utlonth 35 Th;stmas
then purified by siljigacgel colunnﬁ\chronatogran y exane: et hyl acetate =
10: 1)pto obt ai ny g (86 _nmol§~ diR:hthe tar ynd (yield of the
two steps: 679. Cbn rved i oR,af, , bhe, g@qumnd AP scarrled out by

i dentifying using 1H NVR 20 TH AMR (270 VHz CI(HS) (ppm: 7.28-7.07
(m3H), 6.93 (m 1H) ,DMF 55clmtiddh, (2567m 5, awtsmpna P8odsicyi pReof

1, 4- di net hyl SO 1 5hr 49%12.7 g
(134 hggl)yo;nﬁﬁ%ﬁtgx&gﬁé%sgf?ﬁ?n& 3%& %#5%¢1u%§8 RE% %h??f%¥ e were
added to a prettrd & {TBRL b e@E 2 th Bl 02 gneBTaptomoeyabé ahé 57.5 g

4- et hyl i ndol g mineﬁm&ﬁﬂ b é%ﬁ%béaﬁﬁ”@hﬁ@@ﬁgté0&&9“@91?% t£6£'P9 for 35

m nutes .at r n1te 15.8 134 mmol ) of di met ? oxal ate were
added to°this o‘f’f% g@éjs 1rrT}F1‘(i:1 %‘%C"Sl%’@) $otir sl Andvas %l@%t es at 120C.
Af t er concentrqnncgptMEked 8@ 1sﬁdwm@ﬂtpr@6ﬁ?é@ pﬁ@@S@ieO{owﬁéﬁévéﬁfﬁe( H
added fol | owe r M hydrochl oric e acidic (p
= 3) foll owegj@gl e‘itfgéc g w%{ge‘?eh | e ¥R %&ﬁ‘? 19(‘32C)1J‘Sg’°fl
inorganic substances followed by extractlon with ethyl
acetate. After washing the organic phase with water, it
10 was dried with magnesium sulfate followed by

concentration of the solvent under reduced pressure. The

residue was then purified by silica gel column

chromatography (hexane:ethyl acetate = 10:1) to obtain

62.86 g (267 mmol) of the target compound (yield: 74%).
15 "H-NMR (270 MHz, CDCl,) (ppm): 7.54 (d,1H,), 7.29

(t,1H), 7.03 (d,1H), 6.28 (s,2H), 4.35 (q,2H), 2.82

(s,3H), 1.39 (t,3H)

Step 3

Production of 3-cyano-2-ethoxycarbonyl-4-~

20 methylbenzof[b]thiophene

e CN
\ 'BuONO(3.0eq.) , CuCN(1.3 eq.) N—cooEt
s COOEt DMSO, 60°C,1.5h - §

After replacing the reaction system with nitrogen,
82.0 g (795 mmol) of t-butyl nitrite and 30.9 g (345
mmol) of copper cyanide were added to 250 ml of DMSO and
dissolved by stirring for 30 minutes at 55°C. Moreover,
25 a DMSO solution (100 ml) containing 62.2 g (265 mmol) of
the 3—amino-2—ethoxycarbonyl-4-methylbenzo[b]thiophene
obtained in Step 2 was slowly dropped in over the course
of 2 hours while holding the temperature at 55°C. After
warming the reaction solution to 60°C and stirring for
30 140 minutes, it was cooled to 0°C followed by slowly




and drying w th anhydrous magnesi um sul fate. After 5 distilling off the
sol vent under reduced pressure, it was purified by silica gel colum
chromat ography (hexane:ethyl acetate = 5:1) to obtain 9.24 g (53 mml) of
the target conpound (yield: 94% . ConfirLmgkion of the conpound was carried
out by identifying using 'H NVR 10 1H NWR (270 MHz, CDC13) (ppm:
7.25-7.09 (m2H), 7.03 (m1H), 6.90 (m1H), 6.49 (m1H, 3.78 (s,3H), 2.55
(s,3H) Step 3 aldadyrtwadrerofand Zbl_tlcmmdg/ISfoc(;&:(lglNﬂlz%uﬁ%t 4O°chb arlr\]hee -

[ hyl am nonet hyl.)inhdal.e. .37% ) . 1,4- X , ,
?It méthr}s/ NVe2 g%@%l)oﬁ%od‘%%?ﬁ ki %l’ona U $O e TR et e S UtV 4nd
7.08 m (78 mBIDUrGitiBGY aqukaustediartiad wimqey s udi il swsee sesuendial |y
added to a m xeEiAQ SYsILBContAl UG 29,1y SARLO! I 40l oxane, and acetic
acid. After cooling'to roomtenperature, as this Teaction d%he A% heat ,
10 M of°a 1, RAENErand SlfiEaten fldmwacing rrent (@316 mid )safvarhe

L 4-di methyl | nbdley relohite ot 90, 2 M eraitath fld it o st gd g T or

2 25 hours at r.qam tenperature. !he reaction sol ution was

concentrated 8442 9 ST MARIFGFRARIN ddexprans 6y Wedee tateh added

to the residueota-smke1al kedi Dp té Pbbeadr) 18069 byi pgste Anb ol ale volyme of
100 M followed by extractionﬁmﬁth et hyl acetat% ?1%0 nﬁmx &). Tﬁe 30
or gani ¢ phase tR&geth@empmoved wintde lgithy2drious magnesi um sul fate and

concent@t ed under ‘regugedspoerfil ech10p! A, 129 925 0,4 &3m0l of the

target conpound (crude yield: 100. 4 | rmation o onpound was
carried out by trildenti’f¥iondudithy AHMNVRA 2B, 2.95 (s,3H), 1.47
(t,3H)
Step 4

Production of 3-cyano-4-methylbenzo[blthiophene

CN CN CN
NaOHaq. Cu
&COOE! - N COOH — - - 3
s MeOH-THF-H ,0, rt, 30min s quinoline , 150°C,1h s

15 15.59 g (63.6 mmol) of the 3-cyano-2~-ethoxycarbonyl-
4-methylbenzo[b]thiophene obtained in Step 3 were

dissolved in a mixture of methanol (150 ml), THF (150 ml)
and water (150 ml) followed by the addition of 30 ml of 5
M aqueous sodium hydroxide solution and stirring for 2

20 hours at room temperature. After concentrating the
solvent under reduced pressure, the pH was lowered to 4
by addition of 1 M hydrochloric acid and, after
extracting with ethyl acetate and washing the organic
phase with water, it was dried with magnesium sulfate.

25 The solvent was then concentrated under reduced pressure
to obtain 3-cyano-2-carboxy-4-methylbenzo[b]thiophene.
This and 1.27 g (20 mmol) of copper powder were added to
18 ml of quinoline followed by stirring for 2 hours at
150°C. After cooling the reaction solution, it was

30 filtered with Celite and the pH of the filtrate was
lowered to 3 by addition of hydrochloric acid to transfer
the quinoline as the solvent to the aqueous phase
followed by extraction with ethyl acetate. After washing

the organic phase with water, it was dried with magnesium



1H- NWR (270 MHz, CDC13) (ppm): 7.15-7.06 (m2H), 6.91 (m1H, 6.85 (m1lH),
3.71 (s,3H), 3.59 (s,2H), 2.74 (s,3H), 2.27 (s,6H Step 4 5 Production of
((1,4-dinmethylindole-3- yl)nethyl) trinethylammoni umiodi de NMe2 Nwve3l Mel
EtOH rt, 2hrs N N 76% 2steps) 12.93 g_(g3.6 nml) of the

1, 4-di met hyl - 3- (N, N- di net hyl am nonet hyl )i ndol e obtained in Step 3 were
dissolved in 60 nm of ethanol followed by the addition of 10 4.36 nl (70
mol ) of met hydulifediedeandA titd tseo Jpreact pidsataondartmst ef teidest i reduged or 2

h t tur he flltered hed twce with 10 ml
o?uth ﬁan:‘:ﬂoo?r#dreé(ﬁgﬁ{e% i nera{lev-ag'géustsjlm 0 oab ah I}Léa%%lfgl‘%@ Y, ShAS g c%)Effthe
target conpours(uirelahusimatwgnamh st Epsrariks: Gl a@:mfatrer&‘tlm(b)‘ Oitdne
conmpound was t t : :
PV (p %%&*l?‘é g i Y MW% T 50 ek YR

(s, 2H), g 5% I-fl) ~ 65 (s 3H) 20 [ Reference Exanple 7]
Producti on of 4 (SJHENngxybeonghdaggbq p@%flc@bygaﬂﬁa1@1esye74hydrogen

brom de salt 0] Et 22 a S~~CO2Et
H Et OH, 80C, 1‘%&‘ %Hg%%t@% " 7( 2(‘%#?61 % prombut anoat e et hyl
ester were added taxek 51 of an et hanol sol utlon containing 5.0
Production of 3-((N,N-dimethylamino)methyl)-4-
10 methyvlbenzo[b]lthiophene

/

CN NH; Ny
{ LAH _ A HCOOH, HCHOaq. \
s EO0-THF, 0°C,1h S 80°C, 8h s

After dropping a diethyl ether (20 ml) and THF (20
ml) solution containing 9.10 g (52.6 mmol) of the 3-
cyano-4-methylbenzo[b]thiophene obtained in Step 4 into
50 ml of a diethyl ether suspension of 2.0 g (53 mmol) of

15 lithium aluminum hydride over the course of 15 minutes at
0°C, the solution was stirred for 30 minutes at room
temperature. Following completion of the reaction,
excess LAH in the reaction solution was treated with
hydrochloric acid followed by the addition of aqueous

20 sodium hydroxide solution to make alkaline. After
saturating the aqueous phase with potassium carbonate,
extracting with dichloromethane and washing the organic
phase with water, it was dried with magnesium sulfate.
The solvent was then concentrated under reduced pressure

25 to obtain 3-aminomethyl-4-methylbenzo[b]thiophene. 11.5
(250 mmol) of formic acid and 10.0 g (123 mmol) of 37%
aqueous formaldehyde solution were sequentially added to
this followed by stirring for 5 hours at 80°C. Following
completion of the reaction, after adding aqueous

30 hydrochloric acid solution to the reaction solution, it
was concentrated under reduced pressure to remove the
formic acid and formaldehyde. Aqueous sodium hydroxide

solution was then added to make the solution alkaline



25 g (27.7 mol ) of 5-nethoxybenzi m dazol e-2-thiol followed by stirring
for 1 hour at 80C and adding 90 ml of ethyl acetate. The reaction solution
was returned to room tenperature and the formed crystals were filtered out
followed by drying to obtain 9.34 g of thggtarget 30 conpound (yield: 90%.
- 92 1HNWR (270 MHz, CDC13) (ppm: 7.65 ?d, 1H,J=8.91 Hz), 7.24 (s, 1H),
7.00 (dd, 1H,J=2.43, 8.91 Hz), 4.21 (q,2H,J=7.29 Hz), 3.83 (s,3H), 3.74
(m2H), 2.61 (frnwrbwed? Bho E(Xﬁgra'tbtl?)dln A, CBiF(bTr;]_ll-_FJr&C%’d‘ﬂiéneBE [ZEf@t%EF)h' e 1]67‘V
Producti on of No. 39 Nwe ' Q0 rs, 0
MOM r.t, 16hrw(ceéos dcztg’b WP 12 é)l}ﬁﬁﬁ » tlr?b‘ﬂad{?ﬁ’ oft t"@sr aq%’o?cgfvﬂrto{n wer e
added to a preradmiesdiuneantl fater ekl thes o Impr(tl . vwis mmic)ent)fattehje under

4- (benzi m dazgl u?cyéé mg@%{}f&oatﬂ}&%@l&% Yast @Rl gliedk { &y Ryf erence

Exanpl e 3 and 72
((1, 4- di et hy|ﬁldd&ae-qaly|9qﬂéxmw|qhmmﬁéxmmmmarw:eja‘lymcmmw

fol | owed by stllorr1|>n9;d‘ bt MW S Aty 80G , 8°‘fn§n%lf'dfe€ é%{ﬁ

passing through Celite it was concentrated under uce ressu e

residue 15 wayi&éh Yfuriva drdyEt8nsc2Gol - colai
(di chl or onet harmigeiund vacetaie fed it ty ohiav fh rc(nl lﬁaNmiD') of

4-(1-((1, 4-di met hyl;i,n yl ), met ben nldaz 2 i 0) noat e
ethyl ester (yiel &h gg (538 g%ﬁ nE}SS% éﬁiﬁ’%mﬁu@ b%itl?ﬁny r%§| de
sol uti oh0 wer & t0Penmadded to 6 nis XH)a retdfand , 3ol utd @7V centédni ng
Step 6
Production of ((4-methvlbenzo[b]thiophene-3-

limethvl)trimethylammonium iodide

/
N NMe;|
A Mel . A
S EtOH, rt, 8h s

3.69 g (26 mmol) of methyl iodide were added to 20
15 ml of an ethanol solution containing 2.61 g (12.8 mmol)
of the 3-((N,N-dimethylamino)methyl)-4-
methylbenzo[b]thiophene obtained in Step 5 followed by
stirring for 18 hours at room temperature. As this
results in a white suspension, after filtering out the
20 excess methyl iodide and solvent, it was washed with
ethanol (10 ml x 2) and diethyl ether (10 ml x 3) to
obtain 3.08 g (8.88 mmol) of the target compound in the
form of a white solid (yield: 69%).
'"H-NMR (270 MHz, DMSO)(ppm): 8.19 (s,l1H), 7.93
25 (d,1H), 7.36-7.25 (m,2H), 4.91 (s,2H), 3.05 (s,9H), 2.77
(s,3H)
[Reference Example 6]
Production ((1,4-dimethylindole-3-
ylimethyl)methylammonium iodide
30 Step 1
Production of 4-methylindole




540 ng (1.28 mml) of the resulting 4-(1-((1,4- dinethylindole-3-yl)nethyl)
benzi m dazol e-2- ylthio)butanoate ethyl ester. After stirring for 16 25
hours at roomtenperature, 6 Mhydrochloric acid was added to stop the
reaction. The solvent was renoved to a .cegrtain degree by concentration
under reduced pressure followed by extraction with ethyl acetate. After
washing the ethyl acetate phase with saturated brine, it was 30 dried with

anhydrous nmagnesium sul fate. After distilling off the solvent under
reduced pressure, ity was purified --S~~CO,El Q[ ~-S - _COH- 93 by
silica gel columm t IgreEivg.. pfraléiehl O e: methmnght = 8:

obtain 502 ng (1.2 | SEa gund (V"%u'eﬁd;,n,%oqps%-

Confirmation of the coffpound 'was' 'carried out by i dentdrkyéeeg fromitd 5
nol ecul ar wei ght usj - a val ue M = 393. 15, Measured val ue
(MkH) + _ 394.2 [E%adr}% égczé\ﬁﬁﬂ%%ﬂ oc\gmfﬂg’@'orrpounds and the conpounds in
the 10 fol | ovd¥eetthabl foxmarel dgdimesh yeat ecabratidigl @ 0 tde( S53remmae) hofl as
Exanpl e 1 using,the copoundse i i cated 14y Iﬁef&f e%H:eN Example 2 or 3 as
wel | as various, quaternary amonium salts or halide derivatives

synt hesi zed widieifldrrRanide R Brekie Tl esna- B ehdd ot 1§ mredler ences

15 descrpbed idE thes teiiet Ky it reded . t her €OMPOUNES; N@schgar ried out by
i dentifying frqg1tq$jr nol .ecul ar igﬁ%ﬁ? usiqg LC MS. However, sone of the
conpounds wer & €M %isz%]dl%?rhgy\%%n tHIHS thatl <brfewnst WS fered from
those of Exanplendgntmaiedliar iondild®nsl saf htebudie wste 24iddd Q- el so
forth for the t E&’ cg 0 Si arbonat e _.f or (23 base in
coupling, the rlsje(s:geu 0 n£ éa"ﬂg %ﬁs%-i uobrsqi%rgéeso (%/Eefﬁw?cgr}md?}bef yasc§ l,tla% t he
use of 11 g of Raney nickel (50%, aqueous slurry, pH > 9) and
10 stirring. The inside of the reaction vessel was replaced
with hydrogen gas followed by stirring for 20 hours at
room temperature in a hydrogen gas atmosphere. After
filtering the reaction solution with Celite, the filtrate
was concentrated to obtain 30 g of a black solution.
15 This was then purified by silica gel column
chromatography (hexane:ethyl acetate = 10:1) to obtain
11.33 g (86 mmol) of the target compound (yield of the

two steps: 67%). Confirmation of the compound was
carried out by identifying using *H-NMR.
20 'H-NMR (270 MHz, CDCl,) (ppm): 7.28-7.07 (m,3H),
6.93 (m,1H), 6.57 (m,1H), 2.57 (s,3H)
Step 2

Production of 1,4-dimethvlindole

I/
d\ (COOMe),, KOBu _ @\/\
ﬁ DMF, 120°C, 5.5hrs N

94% \

12.7 g (134 mmol) of t-butoxypotassium and 80 ml of
25 N,N-dimethylformamide were added to a pre-dried reaction
vessel. 8.9 g (67.9 mmol) of the 4-methylindole obtained
in Step 1 were added followed by stirring for 35 minutes
at room temperature. 15.8 g (134 mmol) of dimethyl
oxalate were added to this followed by stirring for 5

30 hours and 30 minutes at 120°C. After concentrating under



of a tenperature of roomtenperature to 50C. In addition, the follow ng
conpounds were simlarly 25 synthesized. . . .
4-(1-(2-(1-nethylindol e-3-yl) et hyl)benzi m dazol e-2- ylthio)butanoic acid
(Conpound No. 1153 In this case however,_ gomethanesul fonate ester of 2-
(1-nethylindol e- 3-yl) et hanol was used instead of 30 quaternary ammonium
salt and halide derivative. Ildentification of the conpound was carried out
using LG MS. fiémuged|prewsudd t0vanstepsvafeiN-weky | added ol owesd ey

hydr ol ysi s). I 3 . Measured val u Mt-H) +. 394.0
100t A (1 4 Sty R G AR G 48 M (oY S
yl ) met hyl ) benz i arbdwed -y t%@@ﬁmmmi@thxw {\bzomrﬁﬂ)ijﬁl d;\/l
15% (two step l.afd ﬁﬂ§h r : val ve
= 4%0. 06 Nba:auﬁd%%ﬁ V?il\l/éhlplil)né-lk I ﬁ%&§2m3%3%r§2%%iﬁ—&§awd§) (ppm:
12.17 (bp, 1H) ,d3B%E 1Ry 9D theFebyenty yrer srdygeH)pras 96rd d, 1tH, Was. 10
280 (5,300, 234 (1 S he7 o5 rpy qo gy qipcieoghahy (1, 21 2725 1),
2. S, , , 2H, J=7. , : m .
4-(1-24- met hyl CRIR Ym0 [H]§ H thene2 BL) to obtain 9.24 g (53 mmol)
yl ) met hyl ) benzofi nildaziod myed W dripa) bdit gpnios ;jrd a9 4k ) ﬁdeﬁofmmml e 'd\lo.oflllaétaﬁéd
Yield: 56% (t lation and ester._ hydrolysis) ul ate
value M = 0474\.1%01??5g a%ﬁ%ae%%aﬁleeaé l\ﬁﬁﬂj iby_ .)(Ulf %#W(E%k 1z,
DVBO- d6}0(ppm) : 12."H8NMBr (2FP, MEZ63CDCl,) (ppm): 7.25-7.09 (m,2H),
7.03 (m,1H), 6.90 (m,lH), 6.49 (m,1H), 3.78 (s,3H), 2.55
(s,3H)
Step 3
Production of 1,4-dimethyl-3-(N,N-

15 dimethvlaminomethyl)indole

NMGQ
@ 37%HCHOaq.,50% Me;NHag, 4
N\ 1,4-Dloxane, AcOH, n,2hrs ﬁ:[N:

\

5.9 ml (72.0 mmol) of 37% aqueous formaldehyde
solution and 7.08 ml (78 mmol) of 50% aqueous
dimethylamine solution were sequentially added to a mixed

20 system containing 25 ml each of 1,4-dioxane and acetic
acid. After cooling to room temperature, as this
reaction generates heat, 10 ml of a 1,4-dioxane solution
containing 9.24 g (63.6 mmol) of the 1,4-dimethylindole
obtained in Step 2 were added followed by stirring for 2

25 hours at room temperature. The reaction solution was
then concentrated as is. 5 M aqueous sodium hydroxide
solution were then added to the residue to make alkaline
(pH = 12) and bring to a total volume of 100 ml followed
by extraction with ethyl acetate (100 ml x 2). The

30 organic phase was then dried with anhydrous magnesium
sulfate and concentrated under reduced pressure to obtain
12.93 g (63.9 mmol) of the target compound (crude yield:
100.4%). Confirmation of the compound was carried out by
identifying using 'H-NMR.



(d, 1H,J=7.56 Hz), 7.53 (d,1H J=7.56 Hz), 7.46 (d,1H J=7.56 Hz), 7.22-7.11

(m3H), 6.46 (s,1H), 5.85 (s,2H), 3.34 (t,2H,J=7.29 Hz), 2.83 (s, 3H),
1.97 (m2H) - 95 Conpound No. Cal cul at ed val ue Measured
(two M MtH) ' st eps) @635393.;5894;210 36393. 15394. 215

37393. 15394. 125 38393. 15394. 119 39393. 153

(t,2H J=7.29 Hz),

val ue Yield

4.267 40407, 17408. 23

41413.10414. 374 42397.13398. 326 43409. 15410. 13 44455. 17456. 21

45517.18518. 18 464TBPN&R142153MHZ$9%D¢§ g8u$§ggég§2g%lgi%§%§§1%0 ,
1 50409.15410. 124 52382. . . .
§§S§8§§hJ%§?9fﬁ%§% %biﬁéﬁO ¢%¢:ﬁﬁm%ﬁ&mxﬁﬂi%1@$é§§)r 2.74

49404. 13405. 2
56396. 10397. 3

12H)

514408. 17408. 383 BLO9A21. AB422,. 6486 521441. 13442. 358

10

15

20

25

30

Step 4
Production of ((1,4-dimethvlindole—3—

limethyl)trimethylammonium iodide

NMe, NMeg!
\ Mel . Efj:éj
N EtOH, rt, 2hrs N

\ 76% (2steps) \

12.93 g (63.6 mmol) of the 1,4-dimethyl-3-(N,N-
dimethylaminomethyl)indole obtained in Step 3 were

dissolved in 60 ml of ethanol followed by the addition of
4.36 ml (70 mmol) of methyl iodide. A white precipitate

formed after stirring for 2 hours at room temperature.
This was then filtered, washed twice with 10 ml of
ethanol and dried in a vacuum to obtain 16.66 g (48.4
mmol) of the target compound (yield of the two steps:
76%). Confirmation of the compound was carried out by
identifying using 'H-NMR.

'"H-NMR (270 MHz, DMSO) (ppm): 7.65 (s,lH), 7.36
(d,1H), 7.13 (t,1H), 6.91 (d,1H), 4.74 (s,2H), 3.82
(s,3H), 3.01 (s,9H), 2.65 (s,3H)

[Reference Example 7]

Production of 4-(5-methoxybenzimidazole-2-

ylthio)butanoate ester hydrogen bromide salt

MeO N Br” ~""COzEt MeO N
\©: Y—SH - Y—8""CO,Et
N N

H EtOH, 80°C, 1hr H H-Br
90%

6.48 g (33.2 mmol) of 4-bromobutanoate ethyl ester

were added to 10 ml of an ethanol solution containing 5.0
g (27.7 mmol) of 5-methoxybenzimidazole-2-thiol followed

by stirring for 1 hour at 80°C and adding 90 ml of ethyl
acetate. The reaction solution was returned to room
temperature and the formed crystals were filtered out
followed by drying to obtain 9.34 g of the target
compound (yield: 90%).

2.34



532410. 11411. 365 534444.07445. 380 536424. 13425. 373 538424.13425. 211

615461. 07462. 089 628450. 00451. 078 [ Exanpl e 3] Production of Conpound No.

148 Step 1 5 Production of ((benzothi ophene-3-yl)nethyl) (4-

met hoxy- 2-ni trophenyl amine r H3CO - N2 k,t- ) H3CO NH DM F.

Cs2C0s1100' C, 12hrs,44% 0 CF3 NO2 NH 740 ng (2.8 mol ) of 4-nethoxy- 2-

nitrotrifluoroanilide were dissolved in 5 nl of dinethylformam de followed

by the sequenti al éHngRomzob ﬁa%f cg@&)ng(;ﬁﬁrta)ﬁfll?gm)(tdﬁ,fnpﬁia@.s%ﬁg] heat i ng

carbonate and /73 . A - nmpnet hyl benzaot hi ophene

to 100C. Aftér )Izrsgc?t(fr s(,s ’§% Jf%é) M%ﬁé’b&s‘%&cﬁ'urﬁ'%&%ﬂi de &lol ut i on

wer e added and g6l xed,2%diz)s, F.@3 15 3Hur .3 Af%e(gn,lzfﬂh)m mé.zjsgrfz(m,ma{]c) "o

sol uti on was coal 00 t er. y e addition o
zQ%eCln{,%H, M, 3 dagﬁ,%r H2

e fql
of water and extraction 'wth chldr ofﬁrz ft washi ng the organic phase

twice with 25 ml of[Es@mmlet dd brine and drying with magnesi um sul fate, it
was concentrated a@qog@dyjdﬁjdyu@yhéﬁﬁmngLpggﬁsure. The residue was then
purified by silica gel columm chroma ﬁgrap y

N

N
N N
\ NaOHaq N
QLo Qoo CL-em~an
N

H THF, Cs,C0,,80°C,

Bhrs, 67% MGOP‘](bE;.‘IShu
~N _N

480 mg (2.49 mmol) and 10 ml of tetrahydrofuran were
added to a pre-dried reaction vessel. 505 mg (1.91 mmol)
of the 4-(benzimidazole-2ylthio)butanoate ethyl ester

10 obtained in Reference Example 3 and 724 mg (2.10 mmol) of
((1,4-dimethylindole-3-yl)methyl)trimethylammonium iodide
were added followed by stirring for 6 hours at 80°C.
After filtering the solution by passing through celite,
it was concentrated under reduced pressure. The residue

15 was then purified by silica gel column chromatography
(dichloromethane:ethyl acetate = 8:1) to obtain 540 mg
(1.28 mmol) of 4-(1-((1l,4-dimethylindole-3-
yl)methyl)benzimidazole-2-ylthio)butanoate ethyl ester
(yield: 67%).

20 2.0 ml of a 2M aqueous sodium hydroxide solution
were then added to 6 ml of a methanol solution containing
540 mg (1.28 mmol) of the resulting 4-(1-((1,4-
dimethylindole-3-yl)methyl) benzimidazole-2-
ylthio)butanoate ethyl ester. After stirring for 16

25 hours at room temperature, 6 M hydrochloric acid was
added to stop the reaction. The solvent was removed to a
certain degree by concentration under reduced pressure
followed by extraction with ethyl acetate. After washing
the ethyl acetate phase with saturated brine, it was

30 dried with anhydrous magnesium sulfate. After distilling
off the solvent under reduced pressure, it was purified



(hexane: ethyl acetate = 1) to obtain 400 ng of

((benzothiophene-3-y|)ne y ) (4- met hoxy-2- nitrophenyl)amne in the form of

an orange powder (yield: 15 449 . Step 2 Production of

1- ((benzot hi ophene- 3-yl ) net hyl ) -5- net haoxyhenzoi m dazol e- 2-

t hi ol H3CO, ~NO2

5NNaCHag Zn H3CO NH2 CS2 H3CO NH EIOH, reflux, 12hrs, 30% (2steps) S SH

NH Dl oxaneE1OH, reflux, reflux, 1 hr 15mn, 4 mM of ethanol
1, 4- di oxane wene siddierh gﬁlt¢D¥UMhrqhddMéEb Hy of

and 4 nl of

i tron of o f Tonsts dne e uné‘hly%°t§§?<§%t%ldrmu‘{‘qe?oﬁﬁ’%k&“ezds e

refluxi ng whi IenHelatdthg-heAftasrgelts qinpaws] (yhiee Idactdw) . sataerf omaeson

removed from tde oid daifhdal Laetd tie 23 diyi ded, o

*Aé)rk m 305 M

(4.9 nnDI) of zinc pomder The reaction so utlon was ‘agai n uxedsmhlle
heating 5for PHAFULAF Meialit o168 6D to room tenperature, the zinc

was filtered out anghidifdidd nafuaras = coNcen r atak under, d glucag py-essur e

foll onwed by 3 gg%{actlon with chloroform™ The organic phase was washed
of

twice with 5 saturated brine followed by drying - 97

Wi th magnesi um

sul fate, concentrat[iExampider2 y educed pressure and drying to obtain 309 ny

' i nui ; ' Il was ssolved in
of a brown oil. CQIQ';[e' nf"o'lr.'l.g‘:!jw:Ltnhge cro(:f'r?puolt}r{gsq abnrdovg}eo compouncis in tei)
10 following table were synthesized according to the same

method as Example 1 using the compounds indicated in

Reference Example 2 or 3 as well as various quaternary

ammonium salts or halide derivatives synthesized with

15

20

25

30

35

reference to Reference Examples 4-6 and other references
described in the text. Confirmation of the compounds was
carried out by identifying from their molecular weights
using LC-MS. However, some of the compounds were
synthesized using conditions that somewhat differed from
those of Example 1, including conditions such as the use
of DMF and so forth for the solvent and the use of
potassium carbonate for the base in coupling, the use of
THF and EtOH for the solvent in hydrolysis, and the use
of a temperature of room temperature to 50°C.

In addition, the following compounds were similarly
synthesized.

4-(1-(2-(1l-methylindole-3-yl)ethyl)benzimidazole-2-

ylthiojbutanoic acid (Compound No. 1153)

In this case however, a methanesulfonate ester of 2-
(l-methylindole-3-yl)ethanol was used instead of
quaternary ammonium salt and halide derivative.
Identification of the compound was carried out using LC-
MS. The yield was 19% (two steps of N-alkylation and
ester hydrolysis). _

Calculated value M = 393.15, Measured value (M+H)* =
394.0



10 mM of ethanol followed by the addition of 2.5 mM (42 5 mmol) of carbon
disulfide and refluxing. After 12 hours, the reaction solution was
returned to roomtenperature and concentrated under reduced pressure
followed by the addition of 2 nl of ethaggl _and irradiating with
ultrasonic waves to break into fine fragnents that were 10 then filtered.
The resulting powder was washed twice with 2 m of ethanol and then dried
to obtain 120 ny (D@ tof1 17 {hRnZstidr Sopyhamet hyl ) - 5-

e hoxybenzt i gar ol e i ol o ALE Sl e 01 STERR e 000 ARi S eP 3

met hoxybenzi m dazolCompdurd dydutBifobt e et hyl ester H3CO N Br, _, ~,, COREl
H3C01/ 4N ' -s CO2El N SH , %C% 0. Chn 45% .30 mmol )
of 1-((benzothio henle-.3- %Erre‘t%‘{ﬁ) -pnsgt%fgx%b%ﬁgfna%la(g’glge&%-%%% wer e

di ssol ved 20 iNWSra4YS¥s i net hyl f or mani de fol | owed by the addition of 62
ng (0.45 mml) of peirasidvBLarPoRate AnlEdy M A% dMPY Ju of * =

4- br onobut anoate ethyl ester and heating to eg;gc. Aftegf 12 %élir(sp,m%)ne
reaction sol utidir4was concentrated under reduced pressure and extracted
with 25 diethyl etharNial |(@medmay ,wasisbnd et wiiegmwi:t h21Q 7 Lef, 1r5at yr,ated

brine and dryi ith iumsu e.. The ol v was then concentrated
under reduced Q%j’el\éﬁs’u‘f-e ‘ande}F%)He f’eisilc'gt‘e‘m/\/a&“'p?lﬁ)i'f iigbt%y( i e &et? col um

10 Hz), 7.22-7.11 (m,2H), 6.46 (s,1H), 5.86 (s,2H), 3.34
(t,2H,J=7.29 Hz), 2.84 (s,3H), 2.34 (t,2H,J=7.29 Hz),
1.94 (m,2H)

4-(1-(4-methyl-7-bromobenzo[blthiphene-3-

yl)methyl)benzoimidazole-2-ylthio)butanoic acid

15 (Compound No,. 1155)
Yield: 56% (two steps of N-alkylation and ester
hydrolysis)
Calculated value M = 474.01, Measured value (M+H)+ =
477.0
20 'H-NMR (270 MHz, DMSO-d6) (ppm): 12.18 (br,1H), 7.63

(d,1H,J=7.56 Hz), 7.53 (d,1H,J=7.56 Hz), 7.46
(d,1H,J=7.56 Hz), 7.22-7.11 (m,3H), 6.46 (s,1H), 5.85
(s,2H), 3.34 (t,2H,J=7.29 Hz), 2.83 (s,3H), 2.34
(t,2H,J=7.29 Hz), 1.97 (m,2H)



chr omat ogr aphy (hexane: ethyl acetate = 1:1) to obtain 60 30 ng (0.136
mmol ) of 4-(1-((benzot hi ophene-3-yl)nethyl)-5- .

met hoxybenzi m dazol e- 2-yl t hi o) but anoate ethyl ester (yield: 45%. - 98
Step 4 Production of 4-(1-((benzothiophengg3-yl)nethyl)-5-
nethoxybenzinidazole-2-y|thio)butanoic acid H3CO- ,N H CO\--5" v NCO=E

4N- LI OHeq - If "}-S"--""C2 HN EtOH, 50t, 3hi , 36% 60 ng (0.136 Mol )
of 4- (1 ((ber ZO'Cblh;Q:[ithﬂ&:r 3- [Pcalculated value Measured value Yield (two
yl ) met hyl ) - 5{net hoxybenzi m dazol e- 2myl t hi 0) but anqeiip+ et hy] estsgipyyehe
di ssolved in|2 nm_of3snet hangl fol 3smed by the addiskisn of 0.5 m of 4 M
aqueous sodi hydr @%i de sqgl uti o®e3.Abter stirrirngstonr 3 hpurs at1H0C, 6
hydrochl oriclacid w3 added {to st@y8.tbhe reaction 3selli owed IO by 25
concentrating under 3feduced |press?%®land extractiag.iwth chlorofoem After
washi ng the qrgani c38hase wilth s383ui&ted brine, 39 .2vas drjed w tér
anhydrous magnesiumiOsulfatg Thed®ol¥Yent was coreeént r at ed| under Beduced
pressure and [the redtdue was puri4i3edoby sillica dék.35 colum 74
chr omat ogr aph_y_(_g_t_h_)ﬂ_Lacpf at n\ t n:gg:iigl n 20 ny Sg;?B mol ) of t3e t gl’ agef
nd i el-d- 36@@. fbnflrnnf f the conp was carried 8ut by
Fgrerﬁ'([):'lf yi % firomthdinolecullar welthi? using L C- MA56CI cul alt ed val fie M =
412. 09, Measred »a&%c (N 277438 1 [annhlélgﬂ-DrndchlnnAnﬁ Conpound
No. 135 The trarget—¢onpeoundwas c_fgtggig}ed adcord v‘% th the | sane n?zrhnd as
Exanpl e 3. 48 409.15 410.3 81
49 404.13 405.2 31
50 409.15 410.1 24
52 382.08 383.2 65
54 416.04 417.3 100
56 396.10 397.3 63
58 396.10 397.1 95
59 416.04 417.1 44
63 410.11 411.3 33
514 408.17 408.3 83
519 421.18 422.2 36
521 441.13 442,3 58
532 410.11 411.3 65
534 444.07 445.3 80
536 424.13 425.3 73
538 424.13 425.2 11
615 461.07 462.0 89
628 450.00 451.0 78
[Example 3]
Production of Compound No. 148
Step 1
5 Production of ((benzothiophene-3-yl)methyl)(4-

methoxy-2-nitrophenvl)amine

H;CO\@ @g HaCO
NH

DMF C3,C0,,100°C,
12h15,44%

Fs S

740 mg (2.8 mmol) of 4-methoxy-2-
nitrotrifluorocanilide were dissolved in 5 ml of
dimethylformamide followed by the sequential addition of



25 However, ((1,4-dinethylindole-3-yl)nmethyl) trimethylanmoniumiodide was
used in the reaction corresponding to Step 1. Confirmation of the conmpound
was carried out by identifying fromthe nolecular weight using LG M. 30
Cal cul ated value M= 423.16, Measured val yg (MH + _  424.3 Production of
Compound No. 137 The target conmpound was obtained according to the - 99
sane nethod as Exanple 3. However, ((1-nethyl-4-chloroindole-3-yl)nethyl)

t ri met hyl anmorfi Ginniad( 36 Aasmaise b £ r%?t&ﬁéﬂgﬁ{é%fbo?égﬁé teia?@inﬁ‘m]g?%% tjsagp 1.
ﬁnfggL:;Fa;L?g t:hipﬁ%qf%gﬁﬁﬁgh%ﬁﬁi: %ﬂ%ﬁﬁk&ﬁ?ﬂ@%#:5ﬁ§2hﬂﬁglﬂgagﬁred val ue
(MrH) + _ 444 D (Banpi e 1D noductd anl off Gonpoansedios  24didhe t ar get
conpound was aRffidiedidisd M d sy J@é@é)dargc? lEé(fg@[:?e%S Hoi/\s/e,vegér 1
4-cyano-2- nitrotrifluoroacetonitrile was used as _ ag%%t
corr espofdi ng 1St e iten nl deitUtRE . thhe sseutiomiah déolémk to room
e o s i G L
SELIZY?nt Id\allgbl 2{1831_4 rﬁe’bﬁsraceigtrj;%ﬂ' SN AERTN ed HikesTaRPiMe W2 hods
descri bed bel @wgaiG 6D a ) vwel NCwiNHR NC iNH o€ 'datiraded BAHELQnd el | ux,
drying with magnesium sulfate, it was concentrated and
10 dried under reduced pressure. The residue was then
purified by silica gel column chromatography
(hexane:ethyl acetate = 60:1) to obtain 400 mg of
((benzothiophene—3—yl)methyl)(4—methoxy—2—
nitrophenyl)amine in the form of an orange powder (yield:
15 44%).
Step 2
Production of 1-((benzothiophene-3-yl)methyl)-5-
methoxybenzoimidazole-2-thiol

H,CO\@ NO;  5N-NaDHaq Zn HyCO NH, cs HaCO N\>__
- —_— . SH
NH  Dioxane-E1OH,reflux, reflux, thr NH N

EtOH, reflux, 12hrs
18min, y ! :
= = 30% {2steps)
S S d =

4 ml of ethanol and 4 ml of 1,4-dioxane were added

20 to 400 mg (1.23 mmol) of ((benzothiophene-3-yl)methyl) (4-
methoxy-2-nitrophenyl)amine followed by the addition of
0.34 ml of 5 M aqueous sodium hydroxide solution and
refluxing while heating. After 15 minutes, the reaction
solution was removed from the oil bath followed by the

25 divided addition of 320 mg (4.9 mmol) of zinc powder.
The reaction solution was again refluxed while heating
for 1 hour. After allowing to cool to room temperature,
the zinc was filtered out and the filtrate was
concentrated under reduced pressure followed by

30 extraction with chloroform. The organic phase was washed
twice with 5 ml of saturated brine followed by drying



11 hra, 43% (2steps) S 10 m of ethanol were added to 1.1 g (3.56 mml) of
20( (3- benzot hi ophenyl ) et hyl ) (4- cyano- 2- ni trophenyl ) am ne fol |l owed by the
addition of 2.4 g (17.8 mmol) of potassium carbonate. After replacing the
reaction systemw th nitrogen, 220 ng of 4¢%palladi umcarbon were added
foll owed by replacing the reaction systemw th hydrogen and heating to 60C.
25After 4 hours and 30 mnutes, an additional 220 ng of 10% .
pal | adi um car ki hweraeynadd ech fstmlllr;f(a\/@q Q}bcrlfo?giﬁcatq?;ri hﬁﬁe@_aqiéﬁjbet?cys: en} Wlt ':12
hydr ogen and ting t .5 _hours . nut es r e start o
r)éact ?on, the%% rsesé%tel %r?%g;ggtyér?l%a§ @g’gﬁaédl t326|9r 6‘lﬂn°tf:rﬁ3 Wi €1 he Nz H2
NH E10H, KZCCB, Pd- Conteaatiingn sdleutiesu Mand herown |didr ?chstﬂsbmJ\;:eycie jagd
concentrat ed d r e r i . -, 10 i qui

Fesi due. - Cont fui g 220 508 o o Touts® B Yy Bt AR IF 2 B 10
benzot hi dphenypret [fl rezrbsem §d-salfddey |asnide meHlamiing werkd tedi Sgolhaatts,n 10

m of ethanol taed rgad i¢h Wahek itel hawed o iy ef uxing, Al Ing 2-1 g
(13.3 mmol) of potrasasi lilen5 et hyllxant hate.e After 11 hours, T@e%%%lﬁ% 40%

aqueous acet PRYCPRCENEFATER WOCLTIFEIEERT Prefsigie dodilioned &Y rtdem

t enper at ur e andddedieeniofai rg @Eﬂ%&hraexdﬂcﬁduﬁ ﬁrrﬁ:%ﬂira%intd‘l?virt@ﬁl dgelmts
purified by silica gel. columm . chronatography, .(hexane: acetone = 2: o]
obtain 491.7 %&tfésgflf-Fﬁfﬁﬁeﬁ?bFﬁFSBhgﬁVF)ﬁE%ﬁ&ﬁ??@mEvaﬁbﬁiﬁﬁ|%%%&o|e-2-
thiol (39eld dhenhd itlwersideps Th43%e.suldanifigr petwider @Es &m&W@@hdwﬁgg 243 was
carried out by.identifyizg Lr t:h Lecul ar. i,ght i.ng .’ an

%1%% LY I §E£%§b&8%nﬁth%% g§@§¥ﬁé§%ﬁ&ﬁ%$% 12%'mg
37

LC-Ms. Cal cul ated value M asure -
(0. mmol) of 1-((benzothiophene-3-yl)methyl)-5-
methoxybenzimidazole-2-thiol (yield of the two steps:
30%).
15 Step 3

Production of 4-(1-((benzothiophene-3-v1l)methyl)-5-
methoxybenzimidazole~-2-ylthio)butanoate ethyl ester

H,CO N Br co,E1 HaCO N
\@ \ gy B0 \©: Y5 e
N N

DMF, K;CO03, 80°C,
== 12hrs, 45% —
H S

101 mg (0.30 mmol) of 1-((benzothiophene-3-
yl)methyl)-5-methoxybenzimidazole-2-thiol were dissolved
20 in 2 ml of dimethylformamide followed by the addition of

62 mg (0.45 mmol) of potassium carbonate and 53 mg (0.40
mmol) of 4-bromobutanoate ethyl ester and heating to
80°C. After 12 hours, the reaction solution was
concentrated under reduced pressure and extracted with

25 diethyl ether followed by washing twice with 10 ml of
saturated brine and drying with magnesium sulfate. The
solvent was then concentrated under reduced pressure and
the residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 1:1) to obtain 60

30 mg (0.136 mmol) of 4-(l-((benzothiophene-3-yl)methyl)-5-
methoxybenzimidazole-2-ylthio)butanoate ethyl ester
(yield: 45%).



15 408.2 1H NMR (400 MHz, CDC13) (ppm: 7.94 (s,1H), 7.76 (dd,1H), 7.52
(dd,1H), 7.42 (m3H), 7.31 (d,1H, 7.00 (s,1H), 5.56 (s,2H), 3.35 (t,2H
2.47 (t,2H), 2.15 (p,2H 20 [Exanple 6] The follow ng target conpounds
wer e obtained using the sane nethod as_ ?nple 5. Production of Conpound
No. 340 4-nethyl-2- nitrotrifluoroacetoanilide was used as 25 the reagent
corresponding to Step 1. Confirmation of conmpound no. 340 was carried out
by i dentifying frneghet mol ecul ar wei ght using LCG-Ms.  Cal culated value M
396. 10, Measured Id{]e t( I\/H—I)+ . : t%unld No. 436

B thyl)-5-

5 met hyl -2-nitrotri
correspondi ng to Stme

by i dentifying fromeh i qoleculaf melght q§1 i LC—NB. 35 Cal cul ated value M

396. 10, Measured va SV B9 7. _Bvelx aph Y-s~4¥0dox Producti on of

Cbnpound No. 34 Step roduct i oreoofic. fng.dex met Nylii ndol e- 3- yI)nethyI)(Z-
am nophenyl) am ne NO2¢N NH2 ) OHC NaBH( OAc) %ECOZH N O

60 mg (0.136 mmol) of 4-(1-((benzothiophene-3-

5 yl)methyl)-5-methoxybenzimidazole-2~ylthio)butanoate
ethyl ester were dissolved in 2 ml of methanol followed
by the addition of 0.5 ml of 4 M aqueous sodium hydroxide
solution. After stirring for 3 hours at 50°C, 6 M
hydrochloric acid was added to stop the reaction followed

10 by concentrating under reduced pressure and extracting
with chloroform. After washing the organic phase with
saturated brine, it was dried with anhydrous magnesium
sulfate. The solvent was concentrated under reduced
pressure and the residue was purified by silica gel

15 column chromatography (ethyl acetate) to obtain 20 mg
(0.048 mmol) of the target compound (yield: 36%).
Confirmation of the compound was carried out by
identifying from the molecular weight using LC-MS.

Calculated value M = 412.09, Measured value (M+H)' =

20 413.1

[Example 4]

Production of Compound No. 135

The target compound was obtained according to the
same method as Example 3.

25 However, ((1l,4-dimethylindole-3-yl)methyl)
trimethylammonium iodide was used in the reaction
corresponding to Step 1.

Confirmation of the compound was carried out by
identifying from the molecular weight using LC-MS.

30 Calculated value M = 423.16, Measured value (M+H)" =
424.3

Production of Compound No. 137

The target compound was obtained according to the



H2 THF, M 18%vVv -NH EIOH K, CO, Pd-C, rd, 6hre, 90% N NH3 NH 5 829 ng (6
nmml ) of 2-nitroaniline and 1242 ng (7.8 nmmol) of 1-nethylindole

car boxyal dehyde were dissolved in 20 m of tetrahydrofuran followed by the
sequential addition of 200 I of acetic _agigd_and 5087 ng (24 mmmol) of
NaBH( OAc) 3 and stirring overnight at roomtenperature. 10 After addi ng
sat ur at ed aqueous sodi um bi carbonate solution, extracting with ethyl
acetate and drgdnmg méthod sadyEikamsl éregnesi um sul fate, the sol vent was
distilled off and the residue was | fi by silica gel_ colum

chr omat ogr aphy ( hexéa%vqe?‘é‘?tﬂyl (ugjc'er?eaﬁkg’ui' Lg’f.e}gso’%l%l’b%‘?];?ﬁ?'l%l )2‘%‘?1&%1 bf
((1-nethyli ndcﬂ@r@mgmwwm)t(m-iadid@p#mw?e)ﬁ(m e flyé eie:hc:]:)&%l. 264 ny
(0.939 nmol) - [ :.3-yl ) met hy 2-nitrophenyl)am ne were

t hen di ssol veé%?rnﬁ%%odrﬁ%%g e%génﬁ?éf% | owed by the addition of 50 ng (0.047
mmol ) of 510% Pd- C &RPEHIRatiRn 20 the @mrautd aas oo T Eeheret e in a
hydrogen at rrosa'tbt@fteifyﬁigf of r SO LI PN A1 4,1 8yd £AGE 1 0% n § Nec B C was

filtered out and the solvent was distilled off Under reduce 'resgp[p to
obtain 212 ng of ((BIEHAAShdGREISM T )4t nid ) (MRaSHIRMHERMMS arli i) (i el d:
90% . 25 Step & 4rpduction of 1-((1-nethylindole-3-
yl)nethyl)ben2|nldﬁ%gé%g%érgfl NH2 CS= NH pyridine, reflux, 1 hr

10 Production of Compound No. 244

The target compound was obtained using the same
method as Example 3. However, 4-cyano-2-
nitrotrifluoroacetonitrile was used as the reagent
corresponding to Step 1. 1In addition, the step in which

15 the 2-nitroaniline derivative is reduced to an
orthophenylenediamine derivative, and the step in which
this is cyclized to a benzimidazole-2-thiol derivative
were carried out using the methods described below.

NC NO, H, NCUNH’ KSC(sS)OE NC\©:N\>_SH
e e St e e R
UN EtOH,K,C03, Pd-C, NH EOH-H0, refiux, N

H

60°C, 10hrs 11hrs, 43% (2steps)
cd ==
BS s S

10 ml of ethanol were added to 1.1 g (3.56 mmol) of
20 ((3-benzothiophenyl)methyl) (4-cyano-2-nitrophenyl)amine
followed by the addition of 2.4 g (17.8 mmol) of
potassium carbonate. After replacing the reaction system
with nitrogen, 220 mg of 10% palladium-carbon were added
followed by replacing the reaction system with hydrogen
25 and heating to 60°C.
After 4 hours and 30 minutes, an additional 220 mg
of 10% palladium-carbon were added followed by replacing
the reaction system with hydrogen and heating to 60°C. 5
hours and 10 minutes after the start of the reaction, the
30 reaction system was cooled to room temperature. The
reaction solution was then filtered with Celite and
concentrated under reduced pressure to obtain 0.93 g of a



39% 212 ny (0.845 mmol) of ((1-nethylindole-3 - 102 o

yl) met hyl) (2- am nophenyl ) am ne were dissolved in 1 nm of pyridine followed
by the addition of 1 m (16.9 mmol) of carbon disulfide and refluxing for
1 hour in a nitrogen atnosphere. The sol ygnt_was distilled off followed by
5 purification by silica gel colum chromat ography (hexane:ethyl acetate =
2:1) to obtain 96 ng of 1-((1-

met hyl i ndol e- 3:i4y) it tyd Jdenzi md&zﬂhtﬁrrﬂgl ho 043 (yie2ds3 mRA) Step(3-10
Pr oduction of 4er(

yl ) met hyl ) benzi m%pazo#be&gé%}fiL o%é%‘%}“’db? o EPE Y ey NaPingpienn. |
40mm Nj- S - - IGeR1vNLIOH N THAMBOH tiraniqL &1596 7 281 eqns)waleeﬂgfcﬁm&aadmmn

Ceacton, vesish > Sl dhiot sashirel ian uns AHEET A8 doPLEs el
reacti on_ ves

yl ) met hyP) benAtHhxazn aZCQ-hl o‘} e 1314hm(xos,2312mb|m1 cnif 40 Hragwdad anoat e
ethyl ester W%rcféﬂlf'tﬁrhéﬂﬂ%I&ich? wéleétcc!ﬂ ES f g extraczfé%'{é' ng

for 40 n1nutes at C. Water was, then added fol nwth

ethyl acetat e." &1 etrenﬁﬁﬁ%tg‘“i%@’ﬁ fﬁﬂn‘%?db"t%ﬁ rtihdé@% t¥edrethhydr ous
magnesi um sul fratesssurtee, rgae ti e ol u&asDrpmeléeryerHilalT&Q Jedesorggiiced

ol umm
Dby Ry AL RS B L DY S ea B sl
met hyl i hgol e- @@ll)ﬂdtmgqmmapmm Jerek FAAL W 8 -hd ygriseannai il £4dTyd - Bst er .
Conti nuing, 0.7 dtl éyiéﬁdwof the two steps: 43%). Confirmation of
compound no. 244 was carried out by identifying from the
molecular weight using 'H-NMR and LC-MS.
Calculated value M = 407.08, Measured value (M+H)*
15 408.2
'H-NMR (400 MHz, CDCl,) (ppm): 7.94 (s,lH), 7.76
(dd,1H), 7.52 (dd,1H), 7.42 (m,3H), 7.31 (d,1H), 7.00
(s,1H), 5.56 (s,2H), 3.35 (t,2H), 2.47 (t,2H), 2.15
(p,2H)
20 [Example 6]

The following target compounds were obtained using
the same method as Example 5.
Production of Compound No. 340

4-methyl-2-nitrotrifluoroacetoanilide was used as
25 the reagent corresponding to Step 1.
Confirmation of compound no. 340 was carried out by
identifying from the molecular weight using LC-MS.
Calculated value M = 396.10, Measured value (M+H)*
397.0

30 Production of Compound No. 436

5-methyl-2-nitrotrifluorocacetoanilide was used as
the reagent corresponding to Step 1.

Confirmation of compound no. 436 was carried out by
identifying from the molecular weight using LC-MS.

35 Calculated value M = 396.10, Measured value (Mt+tH)" =
397.0

[Example 7]



aqueous |ithium hydroxi de solution were added to 1 m of
containing this 4-(1-((21-nethylindol e- 3-
yl ) met hyl ) (benzi m dazol e- 2-yl t hi 0) but anoat e et hyl ester

met hanol . After stirring overnight at raoRp30_tenperature,

t et rahydr of ur an

and 0.5 m of

6 M hydrochloric

acid was added to stop the reaction followed by extraction with ethyl
acetate. After washing the ethyl acetate phase with saturated brine, it

was dried with anhy : sfudospbhatieNo. 3@3 The sol vent was then
distilled off under Egguged pressure to obtain 16 ng (0.042 nmmol) of the

target conpound (yre
by 5 identifying f&

25@@ Cbnflrnatlon of the conpound was carried out
2 ' 3 Eallgybat ed val ue

M = 379. 14, Nbasuregmyﬁgﬂﬁeﬁgtt%ﬁlneSSO 2 10‘[Exanple 8] Production of
Compound No. 743 ep roduction of 5-(benzim dazol e-2-yl) pentanoate

ethyl ester NH2 NH: TEA CHCI 3, r,t, 12hra concHG El OH, ref | ux,

30% 11 ~~CO2El WMMM? Yl ami e apd
of nethyladipochlorl emwgr ropp&di'tt o TOYM BYflgrits C

10hr s,

3" ny (5.0 nnnl)
of orm sol uti on

by stirring

containing 540 ng (5.0 nnDI) of orthophenyl fnedi am ne f ol

for

12 hours

5

10

15

20

25

r
at roomtenperature. 20 of hanol and 4 %pfd

829 mg (6 mmol) of 2-nitroaniline and 1242 mg (7.8

mmol) of l-methylindole carboxyaldehyde were dissolved in

20 ml of tetrahydrofuran followed by the sequential
addition of 200 ul of acetic acid and 5087 mg (24 mmol)

of NaBH(OAc), and stirring overnight at room temperature.

After adding saturated aqueous sodium bicarbonate
solution, extracting with ethyl acetate and drying with
anhydrous magnesium sulfate, the solvent was distilled
off and the residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 95:5) to obtain
264 mg of ((l-methylindole-3-yl)methyl)(2-
nitrophenyl)amine (yield: 18%). 264 mg (0.939 mmol) of
((1-methylindole-3-yl)methyl)(2-nitrophenyl)amine were
then dissolved in 10 ml of ethanol followed by the
addition of 50 mg (0.047 mmol) of 10% Pd-C and stirring

for 6 hours at room temperature in a hydrogen atmosphere.

After completion of the reaction, the Pd-C was filtered
out and the solvent was distilled off under reduced
pressure to obtain 212 mg of ((l-methylindole-3-
yl)methyl)(2-aminophenyl)amine (yield: 90%).

Step 2

Production of 1-((l-methylindole-3-

ylimethyl)benzimidazole-2-thiol

NHg
——————h »—SH
NH pyridine, ro!lux 1ht, N

N—" —N P

212 mg (0.845 mmol) of ((l-methylindole-3-



concentrated hydrochloric acid were then added followed by stirring for 10
hours whil e heating and refluxing. 20 The reaction solution was then
neutralized using 5 M aqueous sodi um hydroxi de sol ution foll owed by _
extraction with ethyl acetate. After waspjpg With water and concentrating
under reduced pressure, the residue was purified by silica gel colum
chromat ography (ethyl 25 acetate only) to obtain 359 ng of

5- (benzi m dazgtler@ethy]) pEeh anaadgh et ) aesiervdye ed tisS098d St ep ®l of

Production of 5-(.1:s((1,A4-dj | I ndol e- 35.

yl ) met hyl )benz@rﬁ(%%lzrgﬁlefozﬂy%%%\rﬁ%n%}% %\%lhdtl-o’ldﬁf HoN 6(?9 EeR of
-NVe31 \ | ~COozEtbINId ikt ¥9e .andi, reflyxing forwn, haur inlaumiﬁ:oc’;?é%ssl
47% (2ste s 3 ) Off | t .

nmol § of (()1, %%‘l?orﬁa%hh%/% 'nd(r;ﬂlﬂeqaE BS&ly\If ma?ﬁafﬁ m%ﬁ%aﬁﬁ%ﬁﬁ%f were
added t0°2 ni RF¥FL1DIESAUINGF Potfiai 98 hF Ty qEomanedgapity the resul ting
5 5-(benzi ni dagndexde W omaNtanate &t hyl1 psterofodoves hy ostilring for 2
hours at 120C. TQF resulti ol utio was extracted mnth_dlchlpronethane,
washed with wllSrYand’ Q&ﬁé&%ﬁ REPF D PRI IRYG T3 T i®h Gfied: resi due
by colum chrigfgat.ogr aphy (hexane:ethyl acetate = 1:2). 5 m 10 of ethanol
and 0.5 m of 4 Nl%ﬂﬂaoqf sodi um hydroxi de solution were then added to
this foll owed by st|r§1ng for 10 hours at 50C and then the addition of 6 M
hydrochl8ric acid ) 5 ifri oyl &

yl)methyl)benzimidazole-2-yvlthio)butanoic acid

N Br""Co,E N N
O S e T g SR
N NeH, THF, 80., 40min N

THF-MeOH, 1.t, N

25% (2steps)
—N —N —N D

12 mg (0.342 mmol) of sodium hydride and 2 ml of
tetrahydrofuran were added to a pre-dried reaction
vessel. 50 mg (0.171 mmol) of 1-((l-methylindole-3-

15 yl)methyl)benzimidazole-2-thiol and 34 ul (0.23 mmol) of

4-bromobutanocate ethyl ester were then added to the
reaction vessel followed by stirring for 40 minutes at
60°C. Water was then added followed by extraction with
ethyl acetate. After drying the ethyl acetate phase with

20 anhydrous magnesium sulfate, the reaction solution was
concentrated under reduced pressure and the resulting
residue was purified by silica gel column chromatography
(hexane:ethyl acetate = 3:1) to obtain 4-(1-((1-
methylindole-3-yl)methyl) (benzimidazole-2-

25 ylthio)butanoate ethyl ester. Continuing, 0.25 ml of 4 M
aqueous lithium hydroxide solution were added to 1 ml of
tetrahydrofuran containing this 4-(1-((l-methylindole-3-
yl)methyl) (benzimidazole-2-ylthio)butanoate ethyl ester
and 0.5 ml of methanol. After stirring overnight at room

30 temperature, 6 M hydrochloric acid was added to stop the
reaction followed by extraction with ethyl acetate.

After washing the ethyl acetate phase with saturated

brine, it was dried with anhydrous magnesium sulfate.



extracted with chloroform and after washing wth water 15 and
concentrating under reduced pressure, the residue was purified by silica
gel colum chromat ography (chloroform methanol = 10:1) to obtain 35 ng of
the target conpound (yield of the two stgps: 47% . Confirmation of the
conpound was carried out by 20 identifying fromthe nol ecul ar wei ght using
LC-Ms. Calcul ated value M= 375.19, Measured val ue ( MtH) + 376.5

[ Exanpl e 9] Priobucid lorerad v&ﬂiiﬂlﬁrﬁ&iﬂsﬂﬁllwtl\iﬂld&hr &J&id\é’%}i ;H?é)shs%ré Nd
N-S" - ~C02 5.11.9 n1 ( 9 aqueous_sodi ydr oxi de
sol ution were add)e% B o " Q])Qf & 1r1é eﬂﬁ‘lf’ ot %\%t T WRIHY 503 ny
(1.19 nmol ) of(wnike dabbed ) conpound no. 519 followed by stirring at room -

f -dried
obt ai tnei%r?fg“ii 0 TSRO, S o R R e Fafilie RTR oo

Mz, DVB®- d6) Rd&mﬁlfﬁ@? fzom pphe mojleecr] gy wigd Q8. o rigy )LC-MD9- 7. 01

(m2H, 6.80 (d, IHakBEAXtdd val3d (535916, 0f {02 R 3.26
(m2H), 26613§53 %H) 2.27 (s,3H), 2.21 (s,3H’, 1.95 (m 2H), (m2H)
[ Exanpl e 10] Ortte conmpounds i ndi cated bel ow were syntheS|zed u3|ng t he

respective correspdqmEkanglsulsstrates according to the sane nethod as
Exanpl e 9. SOd'un]%@3ﬁdgtfgﬁn%¥“3%dg%uﬁgaNo. 743
10 Step 1

Production of 5-(benzimidazole-2-yl)pentanocate ethvl

ester

NH, N (I chozsx
EI NH,  TEA, CHCly rd, 12hrs N

concHCI, EtOH, raflux,
10hrs, 30%

696 pul (5.0 mmol) of triethylamine and 893 mg (5.0
mmol) of methyladipochloride were dropped into 10 ml of a

15 chloroform solution containing 540 mg (5.0 mmol) of
orthophenylenediamine followed by stirring for 12 hours
at room temperature. 20 ml of ethanol and 4 ml of
concentrated hydrochloric acid were then added followed
by stirring for 10 hours while heating and refluxing.

20 The reaction solution was then neutralized using 5 M
aqueous sodium hydroxide solution followed by extraction
with ethyl acetate. After washing with water and
concentrating under reduced pressure, the residue was

purified by silica gel column chromatography (ethyl

25 acetate only) to obtain 359 mg of 5-(benzimidazole-2-
vl)pentancate ethyl ester (yield: 30%).
Step 2

Production of 5-(1-((1,4-dimethylindole-3-~
ylimethvl)benzimidazole-2~vl)pentanoic acid




1H NMR (270 MHz, DMSO-d6) (ppm): 7.57 (d,1H,J= Hz), 15 7.28 (d, 1H, J=7 Hz),
7.20 (d,1H,J=8 Hz), 7.15-7.00 (m3H), 6.77 (d,1H J=7 Hz), 6.47 (s, 1H),
5.69 (s,2H), 3.60 (s,3H), 3.31 (t,2H,J=7 Hz), 2.61 (s,3H), 1.99 (t,2H, J=7
Hz), 1.84 (p,2H J=7 Hz) Sodium Salt of Copp gund No. 52 20 1H NWR (400 MHz,
DVSO- d6) (ppm: 7.97 (d,1H), 7.91 (d, 1H J=6.76 Hz), 7.57 (d, 1H J=7.75 Hz),
7.44-7.38 (m3H), 7.30 (s,1H), 7.12 (m2H), 5.63 (s,2H), 3.33 (m2H),
2.03 (m2H), 1.87 (m 2H) SodiunvSaIt of Conpound No. 135 25 ' H NWMR (400
MHz, DMSO d6) (ppm): 7.21-7. m4H), 6.79 (d,1H J=7.29 Hz), 6.67
6

dd, 1H, J=2. 43, 1 Hz cgsﬂ51 M.lH) Bl | Fond,O H) ~ 3\ L2
§s 3H), 3.31 W (G0, 120 .1 m2H), TBzalT2th

odi um Salt of
Compound No. 532 30 1H NWVR 400?hr d6) (ppm**Eredy & 1H, J=7. 42
Hz), 7.90 (d, 1H, J=6.43 Hz), 744739’N

H, 7.35 (s, 1H), 8 (m2H),
5.57 (s,2H), 3.28 (m2H), 2.26 (s,3H),~2.23 (s,3H), 199( H, 1.84

2 Ex I 10 duc on of t hyl benzo h hene- 3-
§r;n£2hgl)agpngthoLf%eﬁ%thd%O ?ﬁt?ﬁ%ﬁ%ﬁ&éﬁl %Ebo%?%?la% t&?
4- (1-((4- nethyd%ehzmmhlbphéneeBr4 dlmethyllndole 3-

b 1500 - er DT S o Lt qufyeto 2L SEERT

DMF solutlon contalnlng 50 mg (O mmol of the resulting

5 5-(benzimidazole-2-yl)pentanocate ethyl ester followed by
stirring for 2 hours at 120°C. The resulting solution
was extracted with dichloromethane, washed with water and
concentrated followed by purification of the residue by
column chromatography (hexane:ethyl acetate = 1:2). 5 ml

10 of ethanol and 0.5 ml of 4 M aqueous sodium hydroxide
solution were then added to this followed by stirring for
10 hours at 50°C and then the addition of 6 M
hydrochloric acid to stop the reaction. The solution was
extracted with chloroform, and after washing with water

15 and concentrating under reduced pressure, the residue was
purified by silica gel column chromatography
(chloroform:methanol = 10:1) to obtain 35 mg of the
target compound (yield of the two steps: 47%).
Confirmation of the compound was carried out by

20 identifying from the molecular weight using LC-MS.
Calculated value M = 375.19, Measured value (M+H)' =
376.5
[Example 9]

Production of Sodium Salt of Compound No. 519

N NaOH N,
j@[ Y5 "co.H DC[ Y= co,Na
N H,0, 1t N

-~N E , _N§§ ,

25 11.9 ml (1.19 mmol) of 0.1 M aqueous sodium

hydroxide solution were added to 100 ml of an aqueous
solution containing 503 mg (1.19 mmol) of the above

compound no. 519 followed by stirring at room



H HBr overnight \}-S""-~CO2Et | \}-S"-"CO Et N+ H3CO N 539 ng (1.44 mmol)
of 4-(5-nethoxybenzi m dazol e-2- ylthio)butanoate ethyl ester were suspended
in 4 mM of toluene followed by the addition of 616 | (3.60 nmol) of

di i sopropyl et hyl ami ne and 384 ng (1.59 mmpdg of 4-nethyl 10

3- (bronmonet hyl ) benzo[ b] t hi ophene and heating at 100C. After allowing to
react overnight, saturated sodium bicarbonate solution was added foll owed
by extraction temdr i . zﬂﬁﬂhﬁQQUéﬁﬁﬂyugﬁﬂ&(Xéﬂ&ﬁﬁbﬁwébyWEﬁﬁﬁiWﬂéh wat er

fol I owed by dryi nesi,um sul e_an ntr ti.ng the, sol vent
under reduced pr essuréexhléﬁgt O Rt m{ﬁ?e ?dﬂjelta?a )f? dt}bg %‘?Cﬁ% gel
col um chr ometalgr afthie Ychex@ie. et hyl acetate = 4: 1) to obtain 114 ngy of
4- (1- ((4-met hyl benzat. I

(1-(( y Q ma@pfa%% 1Y )W%Bl'd)sayl PRI ¢ 287 3} Sel8) 11 9o

nethoxyben2|n1dazole 2-yl thi o) but dnoate et

mg of 4-P1-((4-Gwel W%tﬂﬁb@h@# .01 (m,2H), 6. 18,J=7. 09
3-yl)methyl) - 6 tr@xaabe(g,lmﬂazpl@e 2] 1y O)jol%cﬁnp@tﬁa ethyle eghesufyiel d:
10% . 4-(1- ((%hqg%h Ibenzot Qﬁhene 3- yl% hy

met hoxvbenzi utSmoat e ethyl %'s}%)r' b > i} 270 $Hz,

CDC13) (ppn’).(Zn?Z]H)(d 1HJ756 Hz), 7.62 (d,1H J=8.64 Hz), 7.30-7.18

(m2H), 6.87 (dd, %ﬂg%fls 64 Hz), 6.61 (d,1H J=2.43 Hz), 6.42 (s, 1H),
5.74 (s,2H), 4.10 (114;’!3 3.75 (s,3H), 3.38 (t,2H J=7.29 Hz),
2.89 (si8H), 2.45 (’Rh@WQI&ﬂJLBQﬂSSOLWJ)Ca‘Qe@.le(er?H)erel_.Q)&Kheﬁie&méﬁlgﬁz) -

ﬁgZhoivﬁ)éngl(ﬁ‘l%g}?ge 2-yl E\{ﬁ ?Ht}ﬁ% at e rgf M%t-s]?a;atres 1%?@\%?%%0"%13‘9
CDC13) (ppn) Sﬁmﬁ)WQFhH¢‘F§31Kﬁm& e - 29-7.17 (m3H), 7.02 (d, 1H,J=8.91
Hz), 6.80 5 (dd, 1H sbefi s, s&@bi@om@xﬁm o lHg 5.74 (s,2H), 4.11
'H-NMR (270 MHz, DMSO-d6é) (ppm): 7.57 (d,1H,J= Hz),
15 7.28 (d,1H,J=7 Hz), 7.20 (d,1H,J=8 Hz), 7.15-7.00 (m,3H),
6.77 (d,1H,J=7 Hz), 6.47 (s,1H), 5.69 (s,2H), 3.60
(s,3H), 3.31 (t,2H,J=7 Hz), 2.61 (s,3H), 1.99 (t,2H,J=7
Hz), 1.84 (p,2H,J=7 Hz)
Sodium Salt of Compound No. 52
20 'H-NMR (400 MHz, DMSO-d6) (ppm): 7.97 (d,1H), 7.91
(d,1H,J=6.76 Hz), 7.57 (d,1H,J=7.75 Hz), 7.44-7.38
(m,3Hd), 7.30 (s,1H), 7.12 (m,2H), 5.63 (s,2H), 3.33
(m,2H), 2.03 (m,2H), 1.87 (m,2H)
Sodium Salt of Compound No. 135
25 '"H-NMR (400 MHz, DMSO-d6) (ppm): 7.21-7.00 (m,4H),
6.79 (d,1H,J=7.29 Hz), 6.67 (dd,1H,J=2.43, 8.91 Hz), 6.51
(s,1H), 5.65 (s,2H), 3.75 (s,3H), 3.62 (s,3H), 3.31
(m,2H), 2.59 (s,3H), 1.95 (m,2H), 1.82 (m,2H)
Sodium Salt of Compound No. 532
30 'H-NMR (400 MHz, DMSO-d6) (ppm): 7.98 (d,1H,J=7.42
Hz), 7.90 (d,1H,J=6.43 Hz), 7.44-7.39 (m,2H), 7.35
(s,1H), 7.18 (m,2H), 5.57 (s,2H), 3.28 (m,2H), 2.26
(s,3H), 2.23 (s,3H), 1.99 (m,2H), 1.84 (m,2H)
[Example 10]

and 68




(g,2H,3=7.29 Hz), 3.87 (s,3H), 3.42 (t,2H,J=7.02 Hz), 2.88 (s,3H), 2.46
(t,2H,J3=7.29 Hz), 2.10 (m2H), 1.23 (t,3H,J=7.29 Hz) [Exanple 11] 10 The
fol |l owi ng conpounds were obtai ned according to the sane nethod as Exanpl e
10 4- (1-((5-net hyl benzot hi ophene- 3-yl ) g %gyl) 5-

met hoxybenzi m dazol e- 2-yl t hi 0) but anoat e et ester (Yield: 24% 15 1H NWMR
(270 MHz, CDC13) (ppm: 7.76 (d,1H J=8.10 FE) 7.62 (s,1H), 7.58
(d,1H,J:8.64 Hz), 7p264¢d : “heﬁij_(s 1H),
6. 65 (d, 1H,J=2. 16 .

3.39 (t,2H,J=7.02 =5 ] ‘ a 2% F
1.24 (t,3H,J=7.02 hy#i- ¢4t be othen bhenﬁe h hé %036- R
met hoxybenzi r ni daza \ ' ¢ 30

(270 Mz, CDCL3) (p“.?re. < 0gvEafh (¥ , 5524 a%e
(m2H), ‘,504(d1H ,683(slH) 678(dd1HJ243 891Hz)
5.47 (s,2H), 4.12 (q, 2H J=7.02 Hz), 3.84 (s,3H), 3.43 (t,2H J=7.29 Hz),
2.50 (s,3H), 2.48 (t,2H J=7.29 " 2o m2H), 1.24 (t, 3H J=7.02 Hz) 30
[ Exanpl e 12] FN@ yon of 4-(1 (2 neth rephenesI3-L s com

yl ) et hyl ) - ,bén2|d?@a%%.% -%Et hi o) but anoi ¢ +aei°d _Conpound No.
154) - 108 H co NaCHAE THFEt OH( adedy , r.t,<—369% H3CO y

539 mg (1.44 mmol) of 4-(5-methoxybenzimidazole-2-
ylthio)butanoate ethyl ester were suspended in 4 ml of

toluene followed by the addition of 616 pl (3.60 mmol) of

diisopropylethylamine and 384 mg (1.59 mmol) of 4-methyl-

10 3-(bromomethyl)benzo[b]thiophene and heating at 100°C.
After allowing to react overnight, saturated sodium
bicarbonate solution was added followed by extraction
with ethyl acetate. The organic phase was washed with
water followed by drying with magnesium sulfate and

15 concentrating the solvent under reduced pressure. The
resulting residue was purified by silica gel column
chromatography (hexane:ethyl acetate = 4:1) to obtain 114
mg of 4-(1-((4-methylbenzothiophene-3-yl)methyl)-5-
methoxybenzimidazole-2-ylthio)butanoate ethyl ester

20 (yield: 17%) and 68 mg of 4-(1-((4-methylbenzothiophene-
3-yl)methyl)-6-methoxybenzimidazole-2-ylthio)butanoate
ethyl ester (yield: 10%).

4-(1-((4-methylbenzothiophene-3-yl)methyl)-5-
methoxybenzimidazole-2-ylthio)butanocate ethyl ester

25 'H-NMR (270 MHz, CDCl,) (ppm): 7.71 (d,1H,J=7.56
Hz), 7.62 (d,1H,J=8.64 Hz), 7.30-7.18 (m,2H), 6.87
(dd,1H,J=2.43, 8.64 Hz), 6.61 (d,1H,J=2.43 Hz), 6.42
(s,1H), 5.74 (s,2H), 4.10 (q,2H,J=7.29 Hz), 3.75 (s,3H),
3.38 (t,2H,J=7.29 Hz), 2.89 (s,3H), 2.45 (t,2H,J=7.29

30 Hz), 2.11 (m,2H), 1.23 (t,3H,J=7.29 Hz)




N'~~CO HN®84.7 ng (0.186 mmol ) of the 4-(1-((4- methyl benzot hi ophene-
3-yl)nmet hyl)-5- nmethoxybenzi m dazol e-2-yl t hi 0) butanoate ethyl ester
obtained in Exanple 10 were dissolved in a m xed solvent 5 of 1 m of THE
and 1 m of ethanol followed by the addifgpn.of 1 m of 1 Maqueous sodium
hydr oxi de solution and stirring for 1 hour at 40C. Foll ow ng conpl etion of
the reaction, 1.5 mM of 1 Mhydrochloric acid were added followed by

stirring for 30 mrn%wwmwrw pitate
was filtered, mash--_g%}h}ﬁgtgr . yas -g t eth.nol and t en ¢ |ed to
obtain 54.9 ng of Av it eisioini mue R e Dt lor B S LI e/ dfed

val ue M = 426. 11, Wﬁayuﬂedml M@z(,IVIEIEI)H ) 1115m¥1277 274. [—H[\IMR,.(IQ{?OM)/I-E

DVSO- d6) (ppn) 7. |, 7 Hz J Hz 31-7. 20
R L 8702(59' 71"167] (8m )Hza 0275€<9 1(191#'!3 q:':ﬁgl?zl 32]_3(7 5 74

(s, 3H), 8. 37 ((tddZHIﬁrJF-?Z943—iz)8 L 8’52{5 S0 <2s,314H)20 5(t7‘QI—LSJr-27H2,9 431 1.90
(m2H) [Exanple A8lsFhod old oyl D LorwOufls 42 pYMIARRlZesh aggprding to
the sane neth 3%5§i é% _

4-(1-((4-meth z‘o’iﬁ%pﬂn 46 () TRt diyl 92% B, 2.10 (m,2H), 1.23
nethovaenmlnchu&ﬂﬁ&éﬂ;ﬂgrum»butan0|c acid (Compound No. 1114) Yield: 60%
LC V5. Calculate%ﬁgﬁ f% 6.11, Measured value (MtH)+ 30 427.2

1H NVR (270 MHz, 3@3 7.78 (d, 1H, J=7.83

10 The follow1ng compounds were obtained according to

the same method as Example 10.
4-(1-((5-methylbenzothiophene-3-ylimethyl)-5-
methoxybenzimidazole-2-ylthio)butanoate ethyl ester
(Yield: 24%)

15 'H-NMR (270 MHz, CDCl,) (ppm): 7.76 (d,1H,J=8.10
Hz), 7.62 (s,1H), 7.58 (d,1H,J=8.64 Hz), 7.25 (1H), 6.84
(dd,1H,J=2.43, 8.91 Hz), 6.81 (s,1H), 6.65 (d,1H,J=2.16
Hz), 5.47 (s,2H), 4.11 (q,2H,J=7.02 Hz), 3.74 (s,3H),
3.39 (t,2H,J=7.02 Hz), 2.51 (s,3H), 2.47 (t,2H,J=7.56

20 Hz), 2.11 (m,2H), 1.24 (t,3H,J=7.02 Hz)

4-(1-((5-methylbenzothiophene-3-yl)methyl)-6-
methoxybenzimidazole-2-ylthio)butanocate ethyl ester

(Yield: 18%)
'H-NMR (270 MHz, CDCl,) (ppm): 7.75 (d,1H,J=8.10
25 Hz), 7.60 (s,1H), 7.26-7.22 (m,2H), 7.04 (d,1H,J=8.91

Hz), 6.83 (s,1H), 6.78 (dd,1H,J=2.43, 8.91 Hz), 5.47
(s,2H), 4.12 (q,2H,J=7.02 Hz), 3.84 (s,3H), 3.43
(t,2H,J=7.29 Hz), 2.50 (s,3H), 2.48 (t,2H,J=7.29 Hz),
2.12 (m,2H), 1.24 (t,3H,J=7.02 Hz)
30 [Example 12]
Production of 4-(1-((4-methylbenzothiophene-3-

ylimethyl)-5-methoxybenzimidazole-2-ylthio)butanoic
acid (Compound No. 154)




Hz), 7.52 (d,1H,J=8.91 Hz), 7.34-7.17 (m3H), 6.77 (dd,1H J=2.34, 8.91
Hz), 6.37 (s,1H), 5.83 (s,2H), 3.78 - 109 (s,3H), 3.32 (t,2H,J=7.29 Hz),
2.82 (s,3H), 2.34 (t,2H,J=7.56 Hz), 1.93 (m2H) In this case however, 1 M
hydrochl oric acid was added foll ow ng co etion of the reaction foll owed
by 5 extraction with chloroformand washing wwth water. Drying was then
performed with magnesium sulfate followed by concentrating the sol vent
under reduced pressy ﬁ and drying to gbtain @&e rget conpound.

4- (1- ((5- met hyl benzot Nere—Seyd )-retRy)—5- ST eon

met hoxvbenzi m dazol e- 2 f‘ |o) but andif&'SHEr H (Co nd No. 152) Yield: 63%
LC-Ms:  Cal cul ated val ug= 426.11, Measured valsug _(MrH) + 15 426.8

1H NVR (270 Mz, DVBO- d8 Y ppm): 7.88 (d, 1H, J=8. 6L Jiz), 7.76 (s, 1H), 7.58
(d, 1H,J=8.64 Hz), 7.28-7.24 (m3H), 6.94 (dd, 1H J=2.16, 8.64 Hz), 5.72
(s,2H), 3.74 (s,3H)4.B.Mg (4,284 JmtoRP df)she. #2({s¢ ), 2.36 20

t,2H, J=7. 29
51-(1-((5- met hﬁ% r?% ‘?%?’z()‘g%enep%e BEY nbt ey ) -5-

met hoxvbenzi m%?@@@emxmdﬁmwxlm@ ) by tCompomde oy 1 1d929r Yi el d: 79%
£ ie Sl St e Pty Sghon e
(d, 1H, J=8. 91 27“@4;2 rﬂ%an 3b ml 19f (*Ehangbfabloped ly guhe dd, 1H),
5.64 (s, 2H), ?ad7d71t(§6r3|‘af B.m8 4, 2Hy Jac]ué@asl’@odfurﬁ"%ﬁ&ré@de %sution

and stirring for 1 hour at 40°C. Following completion of
the reaction, 1.5 ml of 1 M hydrochloric acid were added
followed by stirring for 30 minutes at room temperature.
10 The resulting precipitate was filtered, washed with
water, washed with ethanol and then dried to obtain 54.9
mg of the target compound (yield: 69%).
LC-MS:
Calculated value M = 426.11, Measured value (M+H)® =
15 427.2
'"H-NMR (270 MHz, DMSO-d6) (ppm): 7.80 (d,1lH,J=7.29
Hz), 7.60 (d,1H,J=8.91 Hz), 7.31-7.20 (m,3H), 6.95
(dd,1H,J=2.16, 8.91 Hz), 6.53 (s,1H), 5.94 (s,2H), 3.73
(s,3H), 3.37 (t,2H,J=7.29 Hz), 2.86 (s,3H), 2.34
20 (t,2H,J=7.29 Hz), 1.90 (m,2H)
[Example 13]
The following compounds were synthesized according
to the same method as Example 12.
4-(1-((4-methylbenzothiophene-3-vl)methyl)-6-
25 methoxybenzimidazole-2-ylthio)butanoic acid
(Compound No, 1114)
Yield: 60%
LC-MS:
Calculated value M = 426.11, Measured value (M+H)* =
30 427.2
"H-NMR (270 MHz, DMSO-d6) (ppm): 7.78 (d,1H,J=7.83
Hz), 7.52 (d,1H,J=8.91 Hz), 7.34-7.17 (m,3H), 6.77
(dd,1H,J=2.34, 8.91 Hz), 6.37 (s,1H), 5.83 (s,2H), 3.78




(t,2H,J=7.56 Hz), 1.95 (m 2H) [Exanple 14] Production of HCl Salt of
Conpound No. 532 - 110 HC D oxana, 1001 N)--S'" CD2H N HC 1.5 m of 4 M
hydrochl ori ¢ aci d/ di oxane solution were added to 50 ng (0.122 mol ) of
conpound no. 532 followed by stirring at;d§0C Follow ng conpletion of

the reaction, the reaction solution was concentrated 5 under reduced
pressure to obtain 53 ng (1.05 nmol) of the target conmpound (yield: 97%.

7 45 (m g DURD 52 pore 55 (312, 348 (5 oM 0 e 2 87
(m2H). 2. 3?(@3"155'%10?62]%%’ 13% M, &) (t, 2H J=7.09 Hz) [Exanple 15)
Production of HCl S%mttMﬁs(EH@EanWé@erBGlﬁhehy&wqmﬁl@ﬁﬂmowmﬂdW@ésObtalned
ding to t 270 O d6
Coom - 7oa7° (e S AR Agnd éfﬁéf‘ o o SERRTRA 2 Heg BHCE°)
(d, 1H, J=8. 74 AL acRPY iy YH) clslcmo ereHynd Svaghing  RH U -wasr Hz), 2. 42
(s.3H), 2.39 (Brpth h%da@mga pellf&anéanmh %Paﬁ:@mumes&ﬂaﬂ P&y Lof of

Reconbi nant H Chymase Reconbi nan mast cel ynhase

men
was prepar ed :t?V RGBT 1] oYt tundeyrzaduced presgWerirand of
Bi ol ogi cal Cheddsingy, tdk&btéﬁﬁitnb daidS: (d&%ddnd 25 Nanmely, human nast

cell chymase was pq{ljiep(Q eéﬁggbenzothlophene 3-ylimethyl)-5-

10 methoxybenzimidazole-2-ylthio)butanoic acid
(Compound No. 152)
Yield: 63%
LC-MS:
Calculated value M = 426.11, Measured value (M+H)" =
15 426.8
"H-NMR (270 MHz, DMSO-d6) (ppm): 7.88 (d,1H,J=8.64
Hz), 7.76 (s,1H), 7.58 (d,1H,J=8.64 Hz), 7.28-7.24
(m,3H), 6.94 (dd,1H,J=2.16, 8.64 Hz), 5.72 (s,2H), 3.74
(s,3H), 3.40 (t,2H,J=7.29 Hz), 2.42 (s,3H), 2.36
20 (t,2H,3=7.29 Hz), 1.92 (m,2H)
4-(1~((5-methylbenzothiophene-3-yl)methyl)-6-
methoxybenzimidazole~-2-ylthio)butanoic acid
(Compound No, 1112}
Yield: 79%
25 LC-MS:

Calculated value M = 426.11, Measured value (M+H)* =
427.0

"H-NMR (270 MHz, DMSO-d6) (ppm): 7.87 (d,1H,J=8.10
Hz), 7.71 (s,1H), 7.47 (d,1H,J=8.91 Hz), 7.24 (m,2H),

30 7.17 (d,1H,J=2.16 Hz), 6.84 (dd,1H), 5.64 (s,2H), 3.77
(s,3H), 3.38 (t,2H,J=7.02 Hz), 2.41 (s,3H), 2.37
(t,2H,J=7.56 Hz), 1.95 (m,2H)

[Example 14]
Production of HCl Salt of Compound No. 532




sepharose (Pharmacia) froma culture supernatant of insect cells (Th5)
infected with reconbi nant bacul ovirus containing cDNA codi ng for human
mast cell chynase. Mreover, after activating in accordance with the
report 30 of Miurakami, et al. (Journal of;fological Chemstry, Vol. 270,
p. 2218 (1995)), the human nmast cell chynmase was purified with heparin

sepharose to obtain active human nast cell chymase. - 111 [Exanple 17]
Measur enent of | nhi bitian of Enzyne Acti vi Qf Reconbi nant Human Mast
Cel | Chymase After Y952 T8t eS0T p-&ont &+hi ng a 5 compound of
the present invention tg 50 | of Buffer A (0)5"8.0 M NaCl, 50 nM Tris-HCL,
pH 8.0) containing 1- ng of the active hu mast cell chymase obtai ned
in Exanple 16, 50 ~,t f Buffer A containi 0.5 mM succi nyl -

al anyl - hi stidyl - prol yl - phenyl al anyl parani troanilide 10 (Bacchen) as
substrate were addeld arftl 9 owetl iysragivtor foradididimematselomion
tenperature. Tha<changes Qyefo thd™ o | i ARRIPANGE AlndlmNyere; measur ed

to investigate Jjinhibitory activity. As a result, corpound nos. 39, 56, 58,
59, 63, 148, UH HEd Py stHgxinmat g Gag Fohmwing xoppril etiion \af e

observed to detnsdgaitel dmhitlid AfeadcitdrisdlwiidiCa s donddMimd&ss than 10
nM whil co s, .34, 38 41 42, 52,. 5 135, 137, 152, 244, 340,
436, 514,g 52%&%% ISR eSS 19 ‘%Petrf"o‘r&t%r:“at“ég i (thi 41 t“B?‘é @5 V1§ of
20 1C50 = 10 rMungetl GompMunas (eise laker? Zhown above, the benzi m dazol e

derivatives of the:pr n % i 0 hisbi, t nt ynase. i nhibitory
activity. Thus, thegbgﬁgikezgzgpg’ ggspvggpvégggﬁ'tﬁéﬁgrggéﬁp)rnyéﬁ ion
were clearly 28.ddhonst 3 eldn t3! e hiffar? A3/ nEse Bct i 3433 (nhiti t dr <78 hat

(s,2H), 3.48 (t,2H,J=7.42 Hz), 2.37 (m,2H), 2.34 (s,3H),
10 2.30 (s,3H), 1.92 (t,2H,J=7.09 Hz)
[Example 15)
Production of HCl Salt of Compound No. 56

The target compound was obtained according to the

same method as Example 14.

15 '"H-NMR (270 MHz, DMSO-d6é) (ppm): 7.87 (d,1H,J=8.08
Hz), 7.74 (s,1H), 7.66 (d,1H,J=6.76 Hz), 7.58
(d,1H,J=8.74 Hz), 7.26 (m,4H), 5.70 (s,2H), 3.45
(t,2H,3=7.26 Hz), 2.42 (s,3H), 2.39 (t,2H,J=7.26 Hz),
1.98 (m,2H)

20 [Example 16]

Preparation of Recombinant Human Mast Cell Chymase

Recombinant human mast cell chymase was prepared in
accordance with the report of Urata, et al. (Journal of
Biological Chemistry, Vol. 266, p. 17173 (1991)).

25 Namely, human mast cell chymase was purified by heparin
sepharose (Pharmacia) from a culture supernatant of
insect cells (Th5) infected with recombinant baculovirus
containing cDNA coding for human mast cell chymase.
Moreover, after activating in accordance with the report

30 of Murakami, et al. (Journal of Biological Chemistry,
Vol. 270, p. 2218 (1995)), the human mast cell chymase
was purified with heparin sepharose to obtain active
human mast cell chymase.



can be applied clinically for use in the prevention and/or treatment of
various diseases involving human chymase. [Exanple 18] 30 Production of
Tabl ets Tabl ets were produced having the individual tablet conposition
shown bel ow. Conmpound No. 39 50 nmg Lactosg, 230 ng 35 Potato starch 80 ng
Pol yvi nyl pyrrolidone 11 ng - 112 Magnesium stearate 5 ng The conpound of
the present invention (conmpound of the exanples), |actose and potato
starch were m xed [Extdmpesl byjuniformy wetting with a 20% et hano

solution 5 of polyyj old do ssing through a 20 nesh_sieye,
Grying At 45C and D’Iéyngxy%rﬂergt <5 dhe %}P%Fl%%% of E;E%W%EAC*‘%E%F%%I os

obtai ned in this netgconinrant HEumar s i Cdl 1 ndloy :==. stearate and .
conpressed into ta ts.y; anpl ] 0 asurement of Bl ood, Concentration
During Admi ni st ra?‘%%ﬁerb ﬁ’[’ggg ]fl%flllwl\%%oscﬁe‘éﬁ’i% ‘f%“tﬁizgh%
conpounds i ndicatss, M tde t OVE n@gﬁgg : _ e[ e
adm ni stered by i%{% agast r?ﬁeforcecﬁgl eedi ng %%%r%l@zgra S %\Aﬁe
fasting at a ddseé-of. BOM A&y, = trew Ti sFedl ogsH sanm{i%oﬂwdzmﬁgé |4Bf15 ed
i medi ately afger 1 i ' 0 ut,e n #% and, ours
after adm ni sté%t?%ﬁmé;oﬁ%%%\g{%o er%%Sl’"Sonc o]P "Ib}?%r%%esao % r,le‘é]\hle e sanpl es
wer e i medi at @xaflesepar di®edii i Befisn dorrmmnhﬁ,hng hee. & ampasinek iy 1-he

) ; ) . ¢ t
et hods, and (HETREETT S TAf ety Fetety Ya Sy ol fersdn L FHde O

10 (Bacchem) as substrate were added and allowed to react

for 5 minutes at room temperature. The changes over time

in absorbance at 405 nm were measured to investigate
inhibitory activity.

As a result, compound nos. 39, 56, 58, 59, 63, 148,

15 154, 519, 532, 534, 536, 538, 615, 1112 and 1114 were
observed to demonstrate inhibitory activity of IC,, = 1
nM to less than 10 nM, while compound nos. 34, 38, 41,
42, 52, 54, 135, 137, 152, 244, 340, 436, 514, 521 and
628 were observed to demonstrate inhibitory activity of
20 IC;, = 10 nM to 100 nM.

As has been shown above, the benzimidazole
derivatives of the present invention exhibit potent
chymase inhibitory activity. Thus, the benzimidazole
derivatives of the present invention were clearly

25 demonstrated to be human chymase activity inhibitors that
can be applied clinically for use in the prevention
and/or treatment of various diseases involving human
chymase.

[Example 18]

30 Production of Tablets

Tablets were produced having the individual tablet

composition shown below.

Compound No. 39 50 mg
Lactose 230 mg
35 Potato starch 80 mg

Polyvinylpyrrolidone 11 mg



anal yzed by HPLC using an CDS colum (32% acetonitrile- water-0.05% TFA was
used for the nobile phase for 25 conpound nos. 52 and 244, while 47%
acetonitrile-water-10 nM anmoni um acetate buffer (pH 4.0) was used for the
mobi | e phase for conpound no. 39) foll awed by neasurenment of the anmount of
t he unchanged form Those results are shown in the table below 30
Compound No. After 30 mn. (g/m)After 4 hr. (gg/m) 5260.512.7 24416.58.9
3916.16.3 On the basEmefiumestadxxeetag esul ts, the conpoundz Dfmg éhe pr esent
i nvention were rapi e ter adm nistration, an | 00
concentrations of Iotiﬂ’le ucflo(t:}%’angleé; aﬁotr%fﬁ FEEE T ThEnERR We‘?’%p%&%d
after 30 m nuttéee exampslesor dm@qsalam@taﬂmmtaanME@tmm decre?steﬂ
radual Iy unti &%%g f &4 i c r unt. o e
gnchangeé for r?sOlél E’ﬁﬁt’gbf %f“?érgrr%d'lqg&eln&at moue‘ra%ﬁabrh er-° Utich
adni ni st Pati ot RUYVINH ’%@ﬁi&ﬂﬂ% Fagtia rigsenigh v e inesiwerieve,

deternined tog @rtomts‘m‘ 45 i g SURRII aO% REAK I DR £,
properties. T mﬁ?rna oki n r&ﬂopert i es 2?5 t he grégfjp conmpounds 1 n
which Ais -Clr}&ﬁ?lzg(ﬁ—a@-uﬁaerse am RS, FannRE werq Esébﬁfpu@%:] Yithitro
Met abol i sm TesrtagﬂsaisrigmLis;terarl\itcer ereheson(pgs sddbasidenmiilddyd hod: * Reaction
Sol ution Conpositi fH%? |on Condi ti ons 15 Conposition and
Pr ocedur eConment s 0 Jtlond eagent nameFi nal conc. Reacti on

Measurement of Blood Concentration During

Administration by Intragastric Forced Feeding to
Rats

The compounds indicated with the above compound nos.

39, 52 and 244 were administered by intragastric forced

15 feeding to male SD rats while fasting at a dose of 30
mg/kg, after which blood samples were collected
immediately after administration and at 30 minutes and 1,
2 and 4 hours after administration. Following collection
of blood samples, where samples were immediately

20 separated into serum components, the compound of the
present invention was extracted by ordinary solid phase
extraction methods, and the resulting samples were
analyzed by HPLC using an ODS column (32% acetonitrile-
water-0.05% TFA was used for the mobile phase for

25 compound nos. 52 and 244, while 47% acetonitrile-water-10
mM ammonium acetate buffer (pH 4.0) was used for the
mobile phase for compound no. 39) followed by measurement
of the amount of the unchanged form. Those results are
shown in the table below.

Compound No. After 30 min. (ug/ml) After 4 hr. (ug/ml)
52 60.5 12.7
244 16.5 8.9
39 16.1 6.3

30

On the basis of the above results, the compounds of
the present invention were rapidly absorbed after
administration, and blood concentrations of the unchanged

form shown in the table were measured after 30 minutes.



Buf f er Phosphat e0. 1 Msol ution buffer (pHvolume: 0.5 mL 7.4) Chel atingEDTAL. 0O
nm agent NADPHMVagnesi unB. 0 mM Reconstruc-generationchloride tion

syst ensyst em36P5. 0 nm Conposi ti onG6PDHL. 0 | U EnzyneLiver1l.0 ng/nl

m crosones SubstrateSubstrate5.0 Ii M (e—VaniJ?t-' on conpound) Reacti onNADPHL. O
mminitiator Reaction conditions37C, incubation (water bath, shaking),
reaction tinmes: 0, 2, 5 10 and 30 mn. Reaction .

t er m nat or AcetMiddvdeEquit hd g3 KExdd afdn@dht ¥ &t 6 & OhedESa §d4 reacti on

sol uti on Depr oj.ei ni.zati onSanpl of su ernat after centrifuging for 10
mn. at 3000 r reacprelr?rlﬁ(/aW1 %ﬁs%nr}g%"fﬁs Vit %H%&%?r%%ﬁ%soél‘ ution
| i qui dRedi ssolasrssidest athl ¢RI UThid £ tpmsmclsadgéd)rf@mé y&b$ld still be

Anal ysi sDet ectd ¥ Y. C using. W det.ector - 114
* I\/RyCaI cuI at |don I\/Et%e(t)aﬁaé%e met aég Ic ra etrgv\%s %EL%JF %1%1?90 e{rﬁé decr ease

the compounds of the present invention were determined to
be a group of compounds having superior pharmacokinetic
properties. The pharmacokinetic properties of the group
of compounds in which A is -CH,CH,CH,- are particularly
superior.
10 [Example 20]
In Vitro Metabolism Test Using Liver Microsomes (Ms)

Measurement Method:

* Reaction Solution Composition and Reaction

Conditions
Composition and Procedure Comnents
Composition | Reagent name Final conc. Reaction
Buffer Phosphate 0.1 M solution
buffer (pH volume: 0.5 mL
7.4)
Chelating EDTA 1.0 mM
agent
NADPH Magnesium 3.0 mM
Reconstruc- generation chloride
tion system system G6P 5.0 mM
Composition G6PDH 1.0 IU
Enzyme Liver 1.0 mg/mL
microsomes
Substrate Substrate 5.0 uM
(evaluation
conmpound)
Reaction NADPH 1.0 mM
initiator
Reaction conditions 37°C, incubation (water bath,
shaking) , reaction times: 0,
2, 5, 10 and 30 min.
Reaction terminator Acetonitrile Equal to 3
(extraction liquid) volumes of
reaction
solution
Deproteinization Sampling of supernatant after
centrifuging for 10 min. at
3000 rpm, removal of solvent
with evaporator
Redissolution liquid Redissolution with HPLC mobile
phase used for analysis
Analysis Detection of peak of unchanged
form by HPLC using UV detector

15



i n the amount of the unchanged format each reaction tine and the reaction
ti me based on assigning a value of 100% 5 to the anmount of the unchanged
format the initial concentration (reaction tinme: 0 mnutes), and the
metabolic rate at the tinme the netabolic ypfe_reached a naxi num was

eval uated as the MR value. MR = (substrate concentration at reaction tine:
O mn. - 10 substrate concentration after reaction) = reaction tine
protein concentratiMm CalmlYatyord Metticd ei n)  These met hods were used to

obtain the measure ults |nd|cated eIo Per c nta of , Conpound
No. MRsubst r at e rema%él nmét;?rf G HR G 112’6'6%% erfﬁ ’?%%80 1
410. 12973.9 520 33‘16217&18)186@ qfllme mmwzf@rmwo m&@a@mm 9

5140.08748. 7 5490.h025% 2520 @ﬁ@@lbés&??&h %16% %49 03 e 1003
5360. 13156. 3 6150. 15962. 3 15 Accordln sults, the conpounds

of the Presert® itRmTIYH aret &hf n?%i T ol | §hetiabieiakonpounds.

The group of mmmﬂlmwoﬁh&l&a + R CH Grnu ves) def /g mMyed to be a
group of partlcq:qg f&c rate at the time the metabolic rate reached a
maximum was evaluated as the MR value.

MR = (substrate concentration at reaction time: 0 min. -

10 substrate concentration after reaction) + reaction
time + protein concentration (nmol/min./mg protein)

These methods were used to obtain the measurement
results indicated below.

Compound No. MR Percentage of
substrate remaining
after 30 min. (%)
34 0.260 60.3
38 0.329 29.8
39 0 80.1
41 0.129 73.9
52 0.331 47.5
56 0.111 41.2
58 0.048 72.3
135 0.097 55.2
244 0.211 57.9
514 0.087 48.7
519 0.102 52.9
521 0.088 61.1
532 0.277 36.2
534 0.102 63.0
536 0.131 56.3
615 0.159 62.3
15 According to the above results, the compounds of the

present invention are a group of metabolically stable
compounds. The group of compounds in which A is
~CH2CH2CH2- was determined to be a group of particularly
metabolically stable compounds.
20

Industrial Applicability

The benzimidazole derivatives of the present
invention or their medically allowed salts exhibit potent
human chymase inhibitory activity. Thus, said



met abolically stable conpounds. 20 Industrial Applicability The

benzi m dazol e derivatives of the present invention or their nedically

al l onwed salts exhibit potent human chymase inhibitory activity. Thus, said
- 115 benzi m dazol e derivatives or theirpygedically allowed salts can be
used as preventive and/or therapeutic agents that can be applied
clinically as human chymase inhibitors for inflanmmatory di seases, allergic
di seases, 5 réspixiatiatarolies erseis;atciarel @mxhdiar nticieasds, orl lwenei and

cartil age net lic diseases. - 116  CLAING 1. benzi m dazal.e derivative
or its medical ?/ltasccc%ﬁ]t g‘% glssea &5 TSRS bafcfyr?g P%ﬁrcﬁﬁer’rglfcorarﬁﬁ%s( 1) :
Rt NMA-E R2 Xty Pan @ Rppihiecial,ifRcadnid RE rmayndie ahyenasssre or diff erent
and each 5 ! NGRRGAANN % IR MY HQARL A 011 103 £GP AUl
trihal onethyl group, cyano group, hydroXyl group, ‘alky group havind 1-4
carbon aPons, THYRHERTGHOUS YRBASRS 1-r Warvde wiashslissasRe &y lene gget her
represent -0- G3-1hge RLHHIHAOdi¥eaddRCH2CH2- (these groups may be 10
substituted by one or nore al kyl groups having 1-4 carbon atons); A
represents a substituted or unsubstituted, linear, cyclic or branched

al kyl ene group or al kenyl ene group having 1-7 carbon atons which may be
interrupted by one 15 or nore of -0-, -S, -S2- and -NR3- (where R3
represents a hydrogen atomor |inear or branched al kyl group havi ng




1-6 carbon atons); the substituent that can be possessed by these groups
is selected froma hal ogen atom a hydroxyl group, a nitro group, a cyano
group, a linear or 20 branched al kyl group having 1-6 carbon atons, a

| i near or branched al koxy group havi ng. 1y f5 carbon atons (including the
case in which two adjacent groups forman acetal bond, nanely including the
case in which the alkyl portions of gem nal two al koxy groups are
connected to 25 forma ring), a |inear grLamMgnched al kylthi o group having
1-6 carbon atons, i near ch kyl sul f onyl rou avi 1-6
carbon atons, a Iiﬁle’ar ?%%zn%&%%za%ﬁ aéegerllb\ﬁ%lhva iy %% r@?ﬁb‘b%@ oms, a
| i near or bramgreptaizie 88 o pmgsdntet il -tthe aidbivwingsfommula (1) :
trihal omet hyl 30 groyp, a tri hal omet hoxy group, a phenyl group, an oxo
group, and a phenox# t nay.bg substituted by one or nore hal ogen
atons; and, one or nor e}»em'%l substituents may be each

i ndependent|y be bond tional positions of the alkylenqlgr

al kenyl ene group; repreésents. a - COORS, a -SO3R3, a-CONHR3, a - SO2NHR3,
tetrazol e-5-yl group, a 5-0%?ii,2,4 5 oxadi azol e-3-yl group or a
5-0x0-1, 2, 4-t hi adi azol e-3-ylY group (where R3 is as defined above); G
represents a stitut or .unsubstituted, |inear r . pranched al kyl ene
group havi ng %’ Lot af 8t D Pt heS TRE 27 u%%%ge’b?/ngn%n%re%ﬁe of
-0-, -S-p -SOZ-ndapenientNRE-rdmtegentRA iydsoghsf i aterh abkbogatheaton hese
atons or aton.C RS RN ey, n i t

benzi m dazol ergrlﬁ'n}g ;o an ,lt reOJﬁ’bs%ﬁrﬁoe%% at q{égdnldd){?gfp%%’%‘g’se%ﬂ&/l sai d
al kyl ene grouPiBsdlaseind ¥4 A arbaval VUt atdriowry groxyagrmupi-4 nitro
group, a cyan@abhdi Gifbma, |dnedr age Rf apshechat lif/%pﬂé@é'zﬁ)t hayl@g, -6 carbon

atons, a linear_ g ranched al kox roup havi ng car bgon atons
(i ncl udi ng the'oc'éé'bgf]h'%i% T%%@?gc’erﬂttq‘ese groups may be
10 substituted by one or more alkyl groups having 1-4 carbon

atoms) ;

A represents a substituted or unsubstituted, linear,
cyclic or branched alkylene group or alkenylene group
having 1-7 carbon atoms which may be interrupted by one

15 or more of -0-, -S-, -SO,- and -NR®>- (where R® represents
a hydrogen atom or linear or branched alkyl group having
1-6 carbon atoms); the substituent that can be possessed
by these groups is selected from a halogen atom, a
hydroxyl group, a nitro group, a cyano group, a linear or

20 branched alkyl group having 1-6 carbon atoms, a linear or
branched alkoxy group having 1-6 carbon atoms (including
the case in which two adjacent groups form an acetal
bond, namely including the case in which the alkyl
portions of geminal two alkoxy groups are connected to

25 form a ring), a linear or branched alkylthio group having
1-6 carbon atoms, a linear or branched alkylsulfonyl
group having 1-6 carbon atoms, a linear or branched acyl
group having 1-6 carbon atoms, a linear or branched
acylamino group having 1-6 carbon atoms, a trihalomethyl

30 group, a trihalomethoxy group, a phenyl group, an oxo
group, and a phenoxy group that may be substituted by one
or more halogen atoms; and, one or more of these



groups forman acetal bond), a trihal omethyl group, a trihal omethoxy
group, a phenyl group, an oxo group; 20 Mrepresents a single bond or
-S(Om, where mis an integer of 0-2; J represents a substituted or
unsubstituted heterocyclic group having #r40_carbon atons and containing
one or nore hetero atons selected fromthe 25 group consisting of an oxygen
atom a nitrogen atomand a sulfur atomon its ring, wth the proviso that
an imdazol e subgtituexicd utkeyd; be heashubitdépmmdenthy lsarbdedegpossessed by

sai d heteroary, r i el e d fr ogen_at droxyl group, a
nitro group, aA%glano ﬁ%sflotub(,%% ?)Ig n% a%lr]pﬁ%rg%h%% %ﬁyﬁg%%pg%%‘eﬁ?hg 1-6
carbon atoms, a |ihempresenthichetC@OKoxy gSOR’ havi—GPNERS, ear bon at ons

(including the £RggRrEN i dg agen oupscf 1an,agetal bond), a
| i near or branchéd al k%‘/\ﬁ'ﬁ?f)gé\g%)%psh vi%ro -6 %a? bg{{lg]a?b%n’s? a linear or 35

br anched®al ky|StA3 6132 L dupl HEKRWHR) AX & car P bt Dk thiladiazakeof-bk anched
acyl group hawsghg-GriKerdof a0l dafihle@eabode )branched acyl am no group
having 1-6 carbon -_ 118 atonﬁé a sqﬁgtitutﬁg or non-substitu eqlanlllde
group, a trihal omet HYFPTHITUD;® & tFHRT OHEtHOQE JHOMRS T PRyt Ldiedh, an
OX0 group, a COORSarahsd alidy berphemoxyp giawing thed caybdre stdisd iwhicd b%
one or nore h t : L Pne. or e of these substituents nmy be
substituted géao}g[e)% ?nrg{@rp%%@%n%‘?o%%oh%%%rg? %End,é)( r;%r’ese 5 gnﬁgt hi ne
group (1€H=) ofNRir-t (whemeat Bh ig. as dehiied dabove. devhenei Veese atems

medi cal Iy 10 gceeptpil &.5alds acenrd Nhd Sl Bd YheI&s "aiide Ry do
formula (1), A represents a substituted or unsubstituted, li1near,” cyclic or

branched al kylife RATRINIAZNEE 1LINg chr i atohe TRt haee thaterqamt ed by

one or nore ofpe possessed by said alkylene group is selected from a

halogen atom, a hydroxyl group, a nitro group, a cyano

15 group, a linear or branched alkyl group having 1-6 carbon
atoms, a linear or branched alkoxy group having 1-6
carbon atoms (including the case in which two adjacent
groups form an acetal bond), a trihalomethyl group, a
trihalomethoxy group, a phenyl group, an oxo group;

20 M represents a single bond or -S(0),-, where m is an
integer of 0-2;

J represents a substituted or unsubstituted
heterocyclic group having 4-10 carbon atoms and
containing one or more hetero atoms selected from the

25 group consisting of an oxygen atom, a nitrogen atom and a
sulfur atom on its ring, with the proviso that an
imidazole ring is excluded; the substituent that can be
possessed by said heteroaryl group is selected from a
halogen atom, a hydroxyl group, a nitro group, a cyano

30 group, a linear or branched alkyl group having 1-6 carbon
atoms, a linear or branched alkoxy group having 1-6
carbon atoms (including the case in which two adjacent
groups form an acetal bond), a linear or branched
alkylthio group having 1-6 carbon atoms, a linear or

35 branched alkylsulfonyl group having 1-6 carbon atoms, a
linear or branched acyl group having 1-6 carbon atoms, a

linear or branched acylamino group having 1-6 carbon



-0-, -S, -
nmedi cal |y

formula (1),

accept abl e
accept abl e

accept abl e
represents

formula (1),

S2- and -NR 3-) . 15 3. A benzim dazol e derivative or i
acceptabl e salt according to claiml or 2 wherein, in said

salt according to claim1 or_2 wherein, in

salt according to claiml1 or 2 wherein, in

group haV|ng 7-10 carbon atons and corital ni ng one or

sel ected® frofite PORF RS U fraiie dhdifairnivmian e (9wl tutemn and
a sul fur atomaan dgsidndng. p&slﬁmzdx{ﬂﬁeéoﬂrﬁlgieraﬂ/@tl ve or its nedically

35 acceptabl e salt ccordln 0 ne of clal to 7, wherein,
formula (1), Grepr’g %125 '@ﬁﬁéﬁf dG = orPoHpie: 509 &2 CONH- |

-CO1 -S2-, -atk®. CHZSCJZ- -CH2S- or CHZCHZS— (and t hese dival ent

ts

Mrepresents S. 4. A benzim dazole derivative or its nedically

20 said formula (1),
M represents SO2. 5. A benzim dazole derivative or its nedically
said fornmula (1), M
represents SOatGomsh trermjbﬁtﬁatzn&aidarinmﬂmﬁ:@triwﬁedrmkhimdey gZdup, a

said formula (1), M

2SR S SRR T bR o e 5

accept abl e salqr@umoraﬂ ngXQ I reP one GIORI alrmgpl od6a phileaogyn griompsai d
FHAPTRALHS SushOnlided ol Ih ook tld 1 ath Nl oeyel | C

cally

etero atons

in said

groups are bonded Hn the qng s:t on 1 of th
benzi m dazol e ring V\7m I }ognq{% rng ?Si%an ‘P%t é (gle(f%]i]rﬁ dazol e
derivattQe or dacephailenldalt Remeapinah| e svllalmcbomhlr@m,o mysaie of

8, fIMIRIEd N1y nﬁ%eﬁbxf@géﬂﬁéeag] aubaﬁ#%ﬁﬁgtynoﬁﬁi etf%%n

different and each |ndependently repres

claiml to

atom an al

kylligieiip KA i ru Rggsdied

eﬂldﬁslersﬁm W Rax Y& haki ng 1-4

carbon atons, darbon atoms (and may be interrupted by one or more of

15

20

25

30

35

-0-, -8-, -S0,- and -NR3-).

3. A benzimidazole derivative or
acceptable salt according to claim 1 or
said formula (1), M represents S.

4. A benzimidazole derivative or
acceptable salt according to claim 1 or
said formula (1), M represents SO,.

5. A benzimidazole derivative or
acceptable salt according to claim 1 or
said formula (1), M represents SO.

6. A benzimidazole derivative or
acceptable salt according to claim 1 or
said formula (1), M represents a single

7. A benzimidazole derivative or

acceptable salt according to any one of

its medically

2 wherein, in

its medically

2 wherein, in

its medically

2 wherein, in

its medically
2 wherein, in
bond.

its medically

claims 1 to 6,

wherein, in said formula (1), J represents a substituted

or unsubstituted heterocyclic group having 7-10 carbon

atoms and containing one or more hetero atoms selected

from the group consisting of an oxygen atom, a nitrogen

atom and a sulfur atom on its ring.
8. A benzimidazole derivative or
acceptable salt according to any one of

its medically

claims 1 to 7,

wherein, in said formula (1), G represents -CH,-
-CH,CH,-, -CH,CO-, -CH,CH,0-, -CH,CONH-, -CO-, -SO,-,



10 trihal omet hyl group, a cyano group or a hydroxyl group. 10. A
benzi m dazol e derivative or its nedically acceptable salt according to any
one of claims 1 to 9, wherein, in said fornmula (1), E represents -COOH or
a tetrazole-5-yl group. 15 11. A benzim ole derivative or its nmedically
acceptabl e salt according to any one of clains 1 to 10, wherein, in said
formula (1), X represents -CH=. 12. A human chynase i nhi bitor containing as

its active ingegdiogn; atHjsasir owabani n@ﬁ@ﬁ%ﬁieg)@%h}(ﬁéié/@t FEo®ps | tf
medi cal | y acce | e t _accordjng to clai : . erapeufic agent,
for di seases p‘%%?r@% Huis %e&§%%e%&%c%° IOkt cﬁy?r%s’éh%pt ivity,
cont ai ni ng as hemzavidayzolegrany eritie dreashe areghbemnmdn sibadol €odeyi vati ve
or its medically acgept abl : C ' claiml. , _

phar maceut i cal corrpc%si tia%ng%rg%pﬁrl%%%%%f&at% ie‘l;las ZE‘8ene&glelntzsll'nI1“ lZ%Alel}ér its
medi cal | y accelte PR tSable cARRTRLND &P adiiy Ionaneif ac phim nhceut8cal |y

acceptabl e cajHd®sin 30idSsai pf@lrlﬁ@p@u{j )c,aIRlcgrmoﬁztﬁlQ? %cgﬁgi ggpto claim
14, which is a prev Ptlve agent and/ or therapeutic agen or a di sease.

16. A phar rracé?.f{)i{“aqe Tothost AT oGt COURRP 9 bl i FRPTSS e @i Wy dapgen
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10 trihalomethyl group, a cyano group or a hydroxyl group.

10. A benzimidazole derivative or its medically
acceptable salt according to any one of claims 1 to 9,
wherein, in said formula (1), E represents -COOH or a
tetrazole-5-yl group.

15 11. A benzimidazole derivative or its medically
acceptable salt according to any one of claims 1 to 10,
wherein, in said formula (1), X represents -CH=.

12. A human chymase inhibitor containing as its
active ingredient at least one benzimidazole derivative

20 or its medically acceptable salt according to claim 1.

13. A therapeutic agent, for diseases primarily
caused by the appearance of human chymase activity,
containing as its active ingredient at least one
benzimidazole derivative or its medically acceptable salt

25 according to claim 1.

14. A pharmaceutical composition comprising at
least one benzimidazole or its medically acceptable salt
according to claim 1, and a pharmaceutically acceptable
carrier.

30 15. A pharmaceutical composition according to claim
14, which is a preventive agent and/or therapeutic agent
for a disease.

l6. A pharmaceutical composition according to claim
15, wherein said disease is an inflammatory disease, an

35 allergic disease, a respiratory disease, a cardiovascular

disease or a bone or cartilage metabolic disease.



