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BENZI M DAZOLE EESEHWWVE 5 10 Technical Fiel d The present invention relates
to a benni m dazole derivative, and nore particularly, to a benziinidazole

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-18),

activation of matrix protease, decomposition of

fibronectin and type IV collagen, promotion of the
20 liberation of transforming growth factor-f (TGF-§),

activation of substance P and vasoactive intestinal
polypeptide (VIP), conversion from angiotensin I (Ang I)
to angiotensin II (Ang IT), 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 ostecarthritis.
Although known examples of chymase activity
35 inhibitors of the prior art include a triazine derivative
(Japanese Unexamined Patent Publication No. 8-208654),



derivative useful- as an inhibitor of human chymase activity. GQRﬂk und
Art Chymase is a neutral protease present in nast cell granu

intimately involved in various biological reactions part|C|pated_|n by
mast cells. For 15 exanple, chynase has beﬁn reported to have various
actions, including the pronmotion of degrandl ation from mast cells,
activation of Interleukin--1t3 (IL-1p), activation of natrlx pr ot ease,
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as rheumatoid arthritis and 0Osteoart nown exahpl es of
chynase activi8§ §§7ﬂnhPBF?6P§Y6ﬂ1Fhémb¢?o¢0@PPunﬂcKﬂﬂéeanatl@zahe
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W97/ 11941) , 007661), acid anhydride derivative (Japanese Unexamined
Patent Publication No. 11-049739), heterocyclic amide

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 kineties 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 Pétent 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. In addition, although

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



5 heterocyclic am'de derivative (international Patent Publi J .
W96/ 33974), cefam conpound (Japanese Unexam ned Pat ent Publicat’i on No.
10-087493), phenol derivative (Japanese Unexam ned Publication No. 10--
087567), heterocyclic am de conpound (International 10 Publication No.

WD98/ 18794), acetoani de derivative (lInterfational Publication No.

W98/ 09949), heterocyclic am de conpound (Japanese Unexam ned Publication
No. 10- 007661 I h ide. derivative (Japanese Unexam ned Patent

Publ i cation hb;ngﬁghgggg9¥g£ﬁg%5¥bcycIic am de 15 conpound (I nternational
Publ i cati on No. W99/.32459) and acetoam de derivative (Internationa
Publ i cati on No. vmggéé;ggﬁ}e %Eegﬁ C?HPQHP??nand the conpound of the
present invention are conplete Fferent s ructurally. The chymase
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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 hydrbxyl 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,~O~ 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-, -8-, -50,~ 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



- 3 inhibitory activity. Disclosure of the Invention The obj epst%@zddle
present invention is to provide a 5 novel conmpound capable of I ng a
human chynase activity inhibitor that can be applied clinically. As a
result of repeated and earnest research to achieve the above object, the
inventors of the present invention found-a4benzim dazol e derivative or its
10 nedical ly acceptable salt, representeddb¥fthe foLIomAEg formul a (é),
that has a stru e; . ] letely jfferent from known coppounds,
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atons, an al koxﬁl@?%mr heiamghad 4a by bowl fernd , goruRlhanin®21 + 6 ges Heon

represent s - O Gofd, a GRG0 bPinc R GRA s 7o '&gai?i OYD§ IRYL&% 20
suBstituted by one o? noy ¢ al kyl géoups havi ng 594 é%r on Ig%to_ms); A
represents a sub<tTEutdd- HredmbstT g ker FENEHIINO (JePUR pvirankthed
al kyl ene or al kexbeneatgsmsip hapit iiga lomdt BT DPFoWwds OB ¥ 1641 HIRYL Sy
i nterrupted by one or nore of, 25 -0--, -S- -SO2-- and -NR3- (where R3
represents a hytrogen 2 &6mbr SN B BFArFHP al ?gr%?ﬁ;“cl’l’é}m%@o‘@@
carbon at ons) ;thafe mapsie taugratithated dy beneoss esmed Hyldd@seat @roups i s
sel ectedrrom auhel OgeD Gl Gy K WYl O" Qi DI YRR agy2NO O oup,

a | grou b car ,

li near or branched p 30 having 1-6 ¢ on at om I‘near or
br anched a|koquﬂqgﬂy ently be bonded to optional positions of the

alkylene or alkenylene group, with the proviso that the
case in which M is a single bond and a hydroxyl group and
a phenyl group are simultaneously bonded as substituents

15 to those carbons of A that are bonded to M is excluded;

E represents a —COOR®, -SO,R, -CONHR®, —SO,NHR®,
tetrazole-5-yl group, a 5-oxo-1,2,4-oxadiazole-3-yl group
or a 5-oxo-1,2,4-thiadiazole-3-yl group (where R® is as
defined above);

20 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-, —SOfQ and
-NR®>-~ (where, R® is as defined above. Where these atoms
or atomic groups exist, they are not bonded directly to

25 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
group, a linear or branched alkyl group having 1-6 carbon
atoms, a linear or branched alkoxy group having 1-6

30 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;

M represents a single bond or -5(0)_~, where m is an
integer of 0-2; A

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



having 1-6 carbon atons (including the case in which two adj®cem 2@4oups
forman acetal bond, nanely including the 16 July 2004 - 4 case in which
t he al kyl portions of gem nal two al koxy groups are connected to forma
ring), a linear or . branched al kylthio group having 1-6 carbon atomns, a
|l i near or branched al kyl sul fonyl group having 1-6 carbon 5 atons, a |linear
or branched acyl group having 1-6 carbon tons, a |inear or branched
acyl am no group having 1-6 carbon atons, & 1rihal onethyl group, a

tri hal omet hoxy group, a phenyl group, an oxo group, and a phenoxy group
that may be substituted bg_one or nore hal ogen atons; 10 and, one or nore
of these substit§ERUER FRYSESERNY| REeBRNAEKELY BEOBoRIcRLtLogrn iaral and a

positions of thesualtkyl anemoonalikenyifge G5ieHPchd tfod 6o PLRY Sy that the
case in which M, igagiﬂgle.bond and a édrox¥l group and a phenyl group
are sinul taneously B8Adel A3"JuBBYi RleNPSURStib tedday i bomst W19 Anchat are .
bonded to Mis egscddddd; Eheepubsetibtseat hERS;an BR3, - CONHR3, - SOZNHRS,
tetrazol e-5-yl group, a 5-oxo-1, 2, 4--oxadi azol e-3-yl group or a
5-0x0-1, 2, 4-t hi adi azol e--3-yl group (where R3 is as defined above); 20 G
represents a substituted or unsubstituted, linear or branched al kyl ene
group having 1-6 carbon atons which nay be interrupted by one or nore of
-0-, -S-, -S2- and -NRS- (where, R3 is as defined above. where these
atons or atomic groups exist, they are not bonded directly to 25 the
benzi m dazol e ring.); and, the substituent that can be possessed by said -
al kyl ene group is selected froma halogen atom a hydroxyl group, a nitro
group, a cyano group, a linear or branched al kyl group having 1-6 carbon
atons, a linear -or branched al koxy group having 1-6 30 carbon atons

(i ncluding the case in which tw adjacent



groups forman acetal bond), a trihalonethyl group, a trihalwgihzom
group, a phenyl group, and an oxo group; Mrepresents a single bond or
-S(Om, where mis an integer of 0-2; 35 J represents a substituted or
unsubstituted heterocyclic group haV|ng 4 10 carbon atons and cont ai ning
one or nore hetero atoms sel ected fromthe>16 July 2004 - 4a group
consisting of an oxygen atom a nitrogen atomand a sulfur atomon its

[ i h unsubsti'tuted
byr ai ne. ring BoSSEEE8n B2 s 8Ty LELHAERL NE 8P aRYeTRe HRREBSHR, b00a 5
possessed by sﬁﬁéeéﬁéﬁafr@mhétb§l©€§nlatogroaphyérosgkegredptrannathalogen
atom a hydroxyko@poup, c?aﬁthPOUErOHpilﬁe8¥a89 gt H@he eéiﬂfgog§5g8ranChed

al kyl group - havi ng 1-6 _carboh at ons | near ranc group
having 1-6 carBBHlﬁEoﬁES(Fﬂépﬁﬂlﬁeomﬁe 2abdénear Qﬁlbhaﬂﬂbeddﬁébeny gr oups

form an dcet al gboapl)haalhgneas cOFbbhanebrd ?Hid’iucﬁiﬁggﬁﬁépcg!éw pg 1-6
carbon atons ' ranghed al kyLsul fonyl group having 1-6 carbon

, & .linea g
at ons, a Iinearwg%chrgﬂgh%ﬁjgﬁﬁP oPbOPPRATPHY 42 63CaFRbnP2BA At ofs 1 1BSRE near
or- branched acgtabrancieduplkaitngo lgboupaideingt Drs, c@rsuﬁsat@mggdaor
unsubsti tuted €or Y trih grou al o
group, a phen??héégu r ﬁ?ggchgd éikﬁiggﬁiigyg %$%§% g%%ﬁn% Fen §é¥6roup
that may be su%%@mﬁut@dlbwe@ﬁeobrbhﬁmQhﬁél@g@h g0 oneyimgd] - @neanbomnre
of thesagsubstituhents MByehe oﬁugﬁéhéyé&d %iﬁ&??}roxg;gsﬁéwﬁ ”sthe

met hi ne grou n ato 0 Bes
k%gg,fgpdca?r;g %ﬁ%ﬁ?ééﬁﬁs‘n@e%Qp%mltuﬁéé or unsubstltuted anilide

group, a trihalomethyl group, a trihalomethoxy group, a
phenyl group, an oxo group, a COOR® group, and a phenoxy
group that may be substituted by one or more halogen
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.

A 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



The substituents in the conpound of the present invention rejgrgrsersoad by
the above fornmula (1) are as indicated below Rl and R2 may be the sane or
different and each 25 i ndependently represents a hydrogen atom a hal ogen
atom trihalonethyl group, a cyano group, a hydroxyl group, an alkyl
group having 1-4 carbon atoms, an al koxy—gfoup havyng 1-4 carbon atons.
Alternatively, RL and R2 together represent -OCH2-0O, -0 CH2CH2-O or

i ' ituted by one
o ot e alkyl o7 BupRoRy PR SR FHCR albne Sopei PrRSERRHpFERSRt The
al kyl groups havi ngPIeﬁer@_hiQOﬂxamphezaef R and Rz i??llug_e gr nggh??ggggrp,
Spouthxlp?;?ggggﬁg gxgﬁ%?geﬁ;Qggﬁé?%yﬁpbg%g%ﬁgt@%%c?¥?%pgx%n%Y%goof al koxy
groups havi ng 9¥2uBar BoRYdEPEYE yhevhdean abkhbxyrgupupavimg et hoxyagbonp,
an n- or 516 JuhyoR804nd ﬁniapk@%gngrs& L&Pa@m%aﬂ-é* arpon - afond tﬂgﬁédf”éyen
group. Prgferablg exg Iesar([?fl angl |n%2 de a hy rggen a.:n] a g
atom a trihal BhEtRYF ggo%’ﬁ, Bleyahec Lefoud, hedrgerpxatomr cuphabegent kyl
group having ladomar hotrShalonet ey ?ﬂg@éﬁQﬁM: Jﬂgﬁphﬁﬁa?ggiﬁﬁnggﬁonatOn]
T hal ot IR REOEL oS50 0y WA BT AL, ) Ptina,
atons and an al kéxgagpompataws ngstill miaré)mm'eaﬁ?“ﬁaléte;*dum%ﬁ :g{cgfnl]ﬂie;b' e
Lot Ao o L ol P L LT
whil e particul BFHlprereei e @il deethyiclarmiry y drogdenatpmum aret hyl
group and a MRAMOXYhogy OfFour? whiRPIAHEMT S B SUP A Al e 1Y dUigHbstd tuted,
linear, include a hydrogen atom, a methyl group and a methoxy
group.
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—dimethy1proleene 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 alkyiene group or alkenylene group may
be interrupted by one or more of -0O-, -8-, =-S0,- 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 ihterrupted ethylene groups, n-



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

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 1 20 propyl ene group, a 2,2--dinethyl propyl ene group, an n-, i- or

t-butyl ene group, a 1, 1-dimethyl butyl ene group, an n- pentylene group and a
cycl ohexyl ene group. More preferable exanples include an ethyl ene group,
an n- propylene gro a 2, 2-di net hyl propyl ene group and an n 25 or

t--butyl ene gr (RJ%?PSEF‘?YH TP r ¥ er}/%lbc?’% %‘W]@e i HAURRE al’Sr opyl ene
group and a 2, Zambcrmfmllqmtmmlﬁ\eincghmm.—aﬂzpaﬂgb-i,cyl(a{ZIOXCHQq:RJ.e,r abl e exanpl e
is an n o propyl roup. $ of_ ubstit.u ear or

branched alkenyﬁ§%§C%FoUp %%éﬁ%gEE%T cé%ggﬁﬁgﬁoﬁs Fh@%ﬁggﬁbgﬁ”a vi nyl ene
group, a propemnSRi& gisumnda HiLERICIRAE,gr ojre Samhisl @entanpylene group.

Al t hough said & e r al l.ene ou b_e. I nterrupted by one
or nore o? -0-?u?%;1 -ég%gﬁgﬁg '-ﬁé%gb ﬁhe?géﬁg@$%%¥ggénts a hydrogen atom

or linear or 35 brarfdHedHasA tupbu IR Rt by then RassRdsed iyssaiat ons
or- atom c gr ouwﬁwl@ﬂwtgmwe&lgg?q?aﬂégoggdm 751 %gqug}‘érp_ Pl £S irn(r:]I ugre

i nterrupted et ne groups, n u - ropyl ene groups or n-
by Ene oo b Sl o oo iR Dt
, - - eyl - g - S, ©

* CH2NR4CHR CH2- | Les 5 j.ncl yde - CHROCH2-, - CH2SCH2-. .and

- CH2 SOZ%-. THE agr){fﬁ{set%{ taa@ekﬁjgéra%ﬁoﬁl thrsi"a‘t’]tl%ga#"%e Cﬁé’s?é‘s ?ézémﬁyg?sl&ic&ud&nl%/l ene
group is sel ecttd faasm drhalldgdn ttcomd jacempdgeeplpsgrons aa ricetalgroup, a
cyano group. agorear 0 iMiAndied antte0ban IR bD FAAGY LT, a

linear or 10 branched al’koxy group haV|n% 1-o carbon %tolf g
r a yisu ony group

carben atoms, a linear or
having 1-6 carbon atoms, linear or branched acyl group

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, with the proviso that
the case in which M is a single bond and a hydroxyl group
and a phenyl group are simultanecusly bonded as
substituents to those carbons of A that are bonded to M

25 is excluded.

' 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
atom.

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

35 methyl group.

Specific examples of the linear or branched alkoxy
group having 1-6 carbon atoms include a methoxy group, an



‘the case in which two adjacent groups forman acetal bond), ® Julyn2E4 or
branched al kylthio group having 1-6 carbon atons, a |inear or branched

al kyl sul fonyl group having 1-6 carbon atons, linear or branched acyl group
15 having 1-6 carbon atons, a linear or branched acyl am no group having
1-6 carbon atons, a trihalomethyl group, a trihalonethoxy group, a phenyl
‘group, an oxo group, and a phenoxy group that may be substituted by one or
nmore hal ogen atoms. One or nore of these substituents may 20 each be

i ndependent |y bonded to optional positions of the alkylene group or

al kenyl ene groupg, royjsQ that, the case in which Mis a single
bond and a hydroxyﬁb&g éggugﬁdgg gheﬂ§llg?53%05¥eg§?%%l?%Eé@%§?y'bbndéﬂ'as
substituents to 9ﬁo§eb§§95ﬁngroﬁpA'Whaleapeeb@ndhneteuampIEs|ar@xsluded
Exanpl es of the u at [l om a
brom ne aton1andmg%9?§9|gggﬁPoQﬁh gﬁeggﬁé eégga%plgghgggg %% £ atom
and a chlorine 8¥8RPl80i8pachethosyaapPer- of the |inear or branched al kyl
group having 1-6 carbon atons include a nethyl group, an ethyl group, an
n--or i-propyl group and an n-, i-, s- or t-butyl group, while preferable
exanples are a nethyl group and an ethyl group. A nore preferable exanple
is a 35 nethyl group. Specific exanples of the linear or branched al koxy
group having 1-6 carbon atons include a nethoxy group, an 16 July 2004 - 7a
et hoxy group, an n- or i-propoxy group and an n-, i-, s- .or t-butoxy

group, while preferable exanples are a nethoxy group and an et hoxy group.
A nore, preferable exanple is a nethoxy group. 16 July 2004



- 8 Specific exanples of the linear or branched al kylthio greupnfro4ng: 1-6
carbon atons include a methylthio group, an ethylthio group, an n- or i.-
propyl thio group, and an n-, i-, s- or t-butylthio group, 5 and preferable
exanples are a methylthio group and an ethylthio group. A nore preferable
exanple is a nethylthio group. Specific-eRanples of the linear or branched
al kyl sul fonyl group having 1-6 carbon atons include a 10 net hyl sul f onyl

roup, an ethyl sul fonyl .gtou an.n- or |- .propylsulfonyl group and an n-,
?-, E- or t-bﬁtylsugPéﬁ§?lcgg%ﬁﬁ?lﬁﬁdoﬁré?%rgb?ggﬁx%ﬁpP%%n%P%da

met hyl sul f onyl agkplphiandranpehayisygl ieayéa??oupat&umg?cgﬁgigiggl :Csrarrpl e
Is a methyls u .the_linear _
group havi%g uﬁ%gﬁ¥gFg%§ g%%né’F%§F§%§§%ﬁﬂﬁge?§?u%fQﬁ%,newpre}hylcarbonyl
group, an n- OPTPPBtBRIPcardenyl agdoap and ian #-,o0r-t-lsutplthio group,
t-butyl car bonykngr pupsefne1 &' ek shable féaaf%@é?gi&f‘@ Qfé?ﬁe%;?r% oyp and an

et hyl carbonyl group.. 20 A nore preferable exanp 'S an” ace group.

Speci fi c exanp EEYE?h%ﬂeg¥?%%ar drpraneRrierakls pxamO LR obp dhaving 1-6

carbon atons imethdethio @E€hyl am no group, an ethylcarbonyggn1no group, an
' or t

- I - I b | api no_group and_an n-,.i--, S-
Bt t glrcalr bgw%mpﬁg gﬁ%ﬁ%ﬂ%n ?)’P%f%? abf e&é‘?(a%b?%%r R% HrPRehed vyl ami no group
and an et hyl caabbyr%mhfmlgrgm@m&avﬂx:g m@fce;zaﬂnilne W!ﬁdﬁlﬁ]arae .
tyl am rficie es t a gr.oup _
CT T uorSmet s B L A E e e S L S e £ b sty
group. A pref sPapPelexhignel igreup taid lapromethyl o cup. tdbuipdrsulcidrayl A
is preferably assbs)idnd gk Oferasailstidyited. add NEafer G d G Sy PTANSNREd

al kyl ene grouF)and an ethylsulfonyl group. A more preferable example is

a methylsulfonyl group.

15 Examples of the linear or branched acyl group havin
1-6 carbon atoms include an acetyl group, an '
ethylcarbonyl group, an n- or i—prbpylcarbonyl 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. B2 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



having 1-7 carbon atonms {although it may be interrupted 35 byeuug Zoo4nore
of -0-, -5-, -S2- and -NR3- (where NR3 is as defined above), these atons
or atom c groups not being bonded directly to M. Preferable exanples

i nclude 16 July 2004 - 9 -CH2CH2-1 -CH2CH2CH2-, -CH2C (=0) CH2-, -CH20OCH2-1
-CH2SCH2-1 -CH2S (=0) CH2- , -CH2CF2CH2=19-€H2SO2CH2- 1 - CH2CH2CH2CH2-,
-CH2C (CH3) 2CH2-, -CH2S02CH2CH2- 1 -CH2C (=0) CH2CH2--, -CH2C (=0) (CH3)

2CH2- , and -- 0 CH2- More 5 preferable exanpl es are

- CH2CH2- 1 042%% ) gﬁz%Pz)FH@y crBE-C (=8 8ere- 1CEBERHR- 1€ Eﬁ%‘(r;O)
CH2-, - CH2CF2eER,SU —CI}GZ@GIZCHQHZ(HWH Q—lZQIézCQ@Q:H;QHZ-CHZ,cﬁé_BICHnD [e
preferable exang ? EQHZCH%H.sog%%gﬁZCHéﬁEgag O)SEZ 2)2&H2-
particularly pref® Zexanpl e P52 presents a COORS
- SO3R3, CO\IHRSCHzC(S@ZN%)zCHzet,r aznd| eCB,§{50 BC ox®@}ydH.2,.4- odoaei azol e- 3-yl or

5-o0x0- 1 4- t B u wheg R3 repr ts a hydrogen atom
or I|neaP20r b?aﬁgﬁégggé §X¥%i§iﬁﬁ¥gélng %2%15 GEQéﬁﬁgﬁ 2at oms) . Exanpl es of

R3 include a hydfdder? Fr §FetfH2—an -€Hp§ (=QF ., an n- or

i -propyl gr oup_@mg:fqoﬁp., ,_CHZSO GH, _oranty Rty (O qUQH Prefgarabl g, gxanpl es
are a hydrogen_ato bg %Sr and an et hy g}ﬂoug A 20 particularly
preferabl e exaApfe® n% h?ﬁ?%@% Ao ~tHeFar t i coft refdthbl e exanpl es
of E are - COORSH,C(SBBR3;H,and Bepaazmbeiﬁrﬂr gf@ﬂéﬁabﬁe”@k@mﬁﬂ.@f ggabl e
exanpl eél oS @ - QPR3 roup A particularly preferable exanple is a -COON

group. 25 G repre"seﬁ(t:s a substituted or unsubstituted, linear or branched
al kyl ene group hawElgr@PEe%%@%rﬁa-t@ﬁ@Rwhl—(SlﬁigRarmydeR"it ersomurd, by one or

more of -0-, -SesrafiPe-angh, -dR3eo- 1S 8- Bd 5 A5 Lleofiped, abovs

addition, in 1,2,4-thiadiazole-3-yl group (where, R® represents a

hydrogen atom or linear or branched alkyl group having 1-

15 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?,
~-S0,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-, -5-, -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



the case of containing these hetero atons or atom c 30 groupsig Julyeaooar e not
directly bonded to the benzim dazole ring. The substituent that can be
possessed by the alkylene group is selected froma hal ogen atom a
.hydroxyl group, a nitro group, a cyano group, a linear or branched al kyl
group having 1-6 carbon atons, a |linear er 185 -branched al koxy group havi ng
1-6 carbon atonms (including the case in which two adjacent groups form an
acetal bond), a trihal onethyl group, a trihal onethoxy group, a. 16 July
2004 - 10 pherBieRFbuprer ard od® KFOUPEoSpeci $Pecbkiapesampies ofnél ude

- CH2- - CH2CH2- tde @ Oy, —, CHREERA) 1, - GREON . cn; &0 - S@4r, confH2SCR- 1
-CH2S- and -CH%ggggﬁu gwnﬁe ref erabl e examl es_are -CHZ-“ - CH2CH2- -
-CH2CO- and 5 - Zcﬁ.zﬂvor‘gf'g?%rerr alfifeSexahfl eSHbESarphid®d - cHeCHR-
and a parti cul arfe/f qurahbe adnk ampkedpd e | SCHEH2—cH,dhgse -greps amg bonded on
the left hand si 0~ POSi ] t of the benzim,dazole,ring, while
on the ri ght ha(%?fcg{F%g'toﬁégglggﬁ%%g&%fc%mg P nafe g?t; T A OA -,
where m represéif:€Han, i andgerpafticelaflef prabéeakbkanpkespdeé bs acy,- S-

and --S02-. A | | Ser <Bes . J. FEDLES
substituted or p%%séuél;);{%%lﬁsegé%géﬁg%} ?é?m% jbérfo%p%%é/_i %:bég{fg g%%%%on
atoms and contlai (N RFIhk oF Wi Petidtirarole Barectwli ke opr t bee gr bubt

consi sting of armxygele at®ny. a nitrogen atomand a sulfur atomon its
ring. Hoywever, an i dazole ring and, a]tn Lhnsu stituted pyridine ring are
excluded "I n 20 addi't iSRTFIRT TRt ‘?f&i i e St (¥ PERENTCal | y

synt hesi zed. Spegpifdseranl enitdgdihersubst ittd Bsrdisteracampiss @ aups
.having 4-10 Caeggp.ﬁ§9Q§u9angQQtakngggtggslggly preferable example is
-5-.
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 and
an unsubstituted pyridine ring are excluded. 1In
20 addition, J is limited to that which can be 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

25 consisting of an oxygen atom, a nitrogen atom and a
sulfur atom include 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 gquinolyl group, an isoquinolyl

30 group, a gquinoxalinyl group, a benzoxadiazolyl group, a
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

35 ‘@ benzofuryl group, a benzoimidazolyl group, a quinolyl
group, an isoquinolyl group, a quinoxalinyl group, a
benzoxadiazolyl group, a benzothiazolyl group, an indolyl



nmore hetero atons on its ring selected fromthe group 25 consigsiuly®poaf an
oxygen atom a nitrogen atomand a sulfur atominclude a furyl group, a
thienyl "group, a thiazolyl group, a pyrimdinyl group, an oxazolyl group,
an i sooxazolyl group, a benzofuryl group, a benzi m dazolyl group, a

qui nol yl group, an isoquinolyl 30 group, a quinoxalinyl group, a ,
benzoxadi azol yl group, a bhenzothiaziazolyl group, an indolyl group, a
benzot hi azol yl group, a benzothienyl group-#al-a benzoisooxazolyl group. A
preferable exanple is a bicyclic heterocyclic ring. Mre preferable
exanpl es are 35 a_benzof uyyl up, .a benzoi m dazol yl group, _a quinolyl
group, an isoquiﬁEP?P’gFohé?z§£€ﬁ$ﬁ8i§$iﬂﬁ?uﬁroﬁpPeézo RHeB¥XAdFESBPYADd a
group, a benzothiazolyl group, an indolyl 16 July 2004 -10a group, a
benzot hi azolyl group, a benzothienyl group and a 16 July 2004 - 11

benzoi sooxazol yl group, while a particularly preferable  exanple is a
benzot hi enyl group or an indolyl group. The substituent groups that can-be
possessed by the aromatic heterocyclic group is selected froma hal ogen 5
atom a hydroxyl group, a nitro group, a cyano group, a linear or branched
al kyl group having 1-6 carbon atonms, a |inear or branched al koxy group
havi ng 1-6 carbon atons (including the case in which tw adjacent groups
forman acetal bond), a linear or branched al kylthio group having 10 1-6
carbon atons, a l-inear or branched al kyl sul fonyl group having 1-6 carbon
atonms, a linear or branched acyl group having 1-6 carbon atons, a |inear
or branched acylam no group having 1-6 carbon atons, a substituted or
unsubstituted anilide group, a trihalonethyl group, a 15 tri hal onet hoxy

gi oup, a phenyl group, and a phenoxy group



that may be substituted by one or nore hal ogen atoms. One or ooy 2004t hese
substituents groups may each independently be bonded to optional positions
of the ring. 20 Exanpl es of the hal ogen atomare a fluorine atom a
chlorine atom a brom ne atom and an iodine atom Preferable exanples are
a fluorine atomand a chlorine atom Spedilf rc exanples of the linear or
branched al kyl 25 groups haV|ng 1-6 carbon atons include a.nethyl group, an

and pr of o abl SPERARPTRUET ST HEHIRE GHOUEE SRR et i L RARF SR o
preferabl e exampdmpls as n&tﬁswrhzcgwmyBOg:&nqcléﬁ carexlamalq;sl erdd‘lﬁ i near or

branched al koxy gr S I.n carbon tons_incl ude. a roup,
an et hoxy group, aﬁfﬁg %@b?§%$5%§ ék QA %-POS%?S 3% oXy

group and a neddghanedi mmgwqupllcargtow eﬂserﬁalle&:t@carﬂﬁcms arlmlaagmt hoxy

roup and an thoxy group.
%pem fi c@exanﬁ@oféﬁhﬁ%&% ranﬂqf&ﬁ%hl 0 g})r oup \}’prfg %6
carbon atons ihelgRfe @ 116'553119@3@@)741311 moqmtwam d ¢ ewrbaan adtamd .t m o)
group, an n- olideaP’OPYhiNchdl WIkARH Fbdp hdving1-¥ dardily g 9roup,

and preferable e es are a nmethylthio group and an ethylthlo group. A
more preferabl & ngjEhe ‘Baﬁ?etlﬁ'yl"f% Fru R IgsEdt i apamEied ¢ t he
| i near or br armd‘etdal a:bck;yd puld dmteayr aip Bratidigedl a@]@qrtbﬁrb T iHeiude a

s 3 5 Wl S S T il o

exanpl es are ggmmyl'lagm:fg)n]y-}b' graodgen atoms, a llnear or branched acyl
group having 1-6 carbon atoms, a linear or branched
acylamino group having 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 oxr branched alkoxy
groups having 1-6 carbon atoms include a methoxy group,
an ethoxy group, an n- or i-propyloxy group, an n-, i-,
§- 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



and an et hyl sul fonyl group. A nore preferable exanple is a rMmétduly 2004f onyl
group. Specific exanples of the linear or branched acyl group having 1-6
carbon atons include an acetyl group, an 15 ethyl carbonyl group, an n- or
| - propyl carbonyl group and an n-, i-, s- or t-butylcarbonyl group, and
preferable exanples are an acetyl group a8d-an ethyl carbonyl group. A
nore preferable exanple is an acetyl group. Specific exanples of the |inear

or branched 20 ac m no_group havi -.6, carbon atons include an

acetyl am no gr%%‘g},‘%a Bt h %Wbo?‘&l%%ﬁ%t DUFE O B g o 1- _

i - propyl car borgtapy hoh jw cypowmdamdh an ,n+ 7 ,is; oF dr -tmmetgmb@ngi@mﬂ:no
roup, and pre e ety ' roup and an

gt hylocar bonyl a%}?%gﬁ%%%%gﬁ% 2%{&%?%@%% er%b+e2trﬂ atrr]%r% ?rso% %%%t%/ am no

group. Speci fietkxbnpl@sgedup he & rmdng ameefstabiowrxamelads a

trifluorgmet hyegk 116 éfglgigprrorret hyl group and a trichloronethyl group.

X. represents a - group or nitrogen atom_and a 30 preferable exanple
is a -CH= group. PriRerable amplies of thee Lompume Mahdwshted by the

ab(r)ﬂ\;e f or mul aha(ﬂ%yimiﬂﬁieyyagﬂm_m%l xd)fs COTBH ) %Etorﬁé)frmmmbl dYa |

conbi ni ng each_ of, the grou revi ously cribed as preferabl e exanpl es.
Al t hough t her &"F5™H S‘f‘%o’? Ty " I?Fﬁ%ef%’{)% %‘F‘Bﬂb's,alf Hys T T
described in piepybidbiwmgl tabdep aared par tnculiar )| ys-preaf er-dhblterldul fonyl 2
particukar, pr bl f .t ' e 16. J -1
Pabl o 8 uab Bmpurir A B alle ‘RTINS Ayl y 5@9‘%&
135, 137, 148,and2an 154y bal f@uol gr3sip. 57 nakn pideragdr <empBE36is 538,
615, 628, 1112, apskhylildidh sdnfurdhaigore, Al through A3 and J1 through J32

in the
Specific examples of the linear or branched 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 ethylcarbdnylamino 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 liﬁiting these groups, those described in
the following table are particularly preferable. In

particular, preferable examples of those compounds in the



follow ng table are groups represented with the follow ng fdérulya04l n the
formulas, although E;FE, G M mand X are as defined above, they are

descri bed herei nbel ow using representative exanples, nanely Eis COOH G
is CHz. Mis 10 S (mbeing 0) or a single bond (indicated with "-" in the
table) and X is -CH=. However, it is not~ it ended that the present

i nvention is limted to these conpounds. E-E MMA 71 J7 E MA2 A3 32

I8 33 39 34 310,39 I0ndtGad othBuld S SN I18, 944,742, M9, 138 5,14 FSC
56, 58, 59, 63, 135, 137, 148, 152, 154, 244, 340, 436,
514, 519, 521, 532, 534, 536, 538, 615, 628, 1112 and
1114,

5 Furthermore, Al through A3 and Jl through J32 in the
follbwing table are groups represented with the folldwing
formulas. In the formulas, although E, G, M, m and X are
as defined above, they are described hereinbelow using
representative examples, namely E is COOH, G is CH,, M is

10 S8 (m being 0) or a single bond (indicated with "-" in the
table) and X is -CH=. However, it is not intended that
- the present invention is limited to these compounds.

E E E
I_I /—/—
M M ~
M
Al A2 A3 .
G e G G G
HN “‘% N l @ ‘NE\ @ =N~ EN%

F OMe CN MeQ
13 14 7 115 16 17 J18



120 J21 O (( /rCF3 J27 J2s J23 129 16 July 2004 124 J30 131183Rly2005 - 16
July 2004 Conpound No. R RRAIM 1HHAI J1S 2HHAI J2S 3HHAI J3S 4HHAl J4S 5HHAI J5S
6HHAI J6S HHAl 77S 8HHAI J8S 9HHAI J9S 10HHAI J10S 11HHAI i | |'s 12HHAI J12S

13HHAI J13S 14HHAI J14S 15HHAI J15S 16HHAI J16S 17HHAI J17 18HHAI J18S 19HHAI J19

20HHAI J20S 21HHAI J21S - 14 -
FaC i 301 iF i
13 120 21 122 123 124
G G
s~ ~rC &~r° &~ @ s
c CFy
T CF,
125 126 127 128 129 130
G
Sg G 85“
131 132



22HHAI J22S 23HHAI J23S 24HHAI J24S -- 16 -16 July 2004 Conpound &NulyRRAAIM
25HHAI J25S 26HHAI J26S 27HHAI J27S 28HHAI J28S 29HHAI J29S 30HHAI J30S :
31HHAI J31S 32HHAI J32S 33HHA2J1S 34HHA2J2S 35HHA2J3S 36HHA2J4S 37HHA2J5S
38HHA2J6S 39HHA2J7S 40HHA2J8S 41HHA2J9S 42HHA2JI 0S 43HHA2i | | s 44HHA2J12S
45HHA2J13S 46HHA2J14S 47HHA2J15S 48HHA2316i$ - 17 -16 July 2004 Conpound
No. Rl RzAJM 49HHA2J17 50HHA2J18S 51HHA2J19S

Compound Ko, R, R, A J M
1 H H Al J1 S
2 H B Al J2 S
3 H H Al J3 S
4 H H Al J4 S
5 H H Al J5 S
6 H H Al J6é 5

7 H H Al J7 S
8 H H Al J8 S
9 H H Al J9 S
10 H H Al Jl0 S
11 H H Al Jii1 S
12 H H Al Jgl2 S5
13 H H Al Jl3 S
14 H H Al Ji4 5
15 H H Al Ji5s S
16 H H Al Jleé S
17 H H Al J17 5
18 H H Al Jl8 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




52HHA2J20S 53HHA2J21S 54HHA2J22S 55HHAZ . J23S 56HHA2J24 57HHABIRGS004
58HHA2J26S 59HHA2J27S 60HH. A2J28S 61HHA2J29S 62HHA2J30S 63HHA2J31S
64HHA2J32S 65HHA3J1S 66HH . A3J2S 67HHA3J3S 68HHA3J4S 69. HHA3J5S 70HHA3J6S
71HHA3J7S 72HHA3J8S - 18 -16 July 2004 Conpound No. RLRZAJM 73HHA3J9S
74HHA3J10S 75HHA3J11S 76HHA3J12S 77H. HA3J 135 78HHA3J14S 79HHA3J15S
80HHA3J16S 81HHA3J17S 82HHA3J18S 83HHA3J19S

Compound No. R, R, a J M
25 H H al J25 S
26 H H Al J26 S
27 H H Al 327 S
28 H 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 -
33 H H A2 J1 S5
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 Jé S
39 H H A2 J7 S
40 H H A2 I8 s
41 H H A2 o J9 S
42 H H a2 J10 S
43 H - H A2 J11 s
44 H H A2 J12 s
45 H H a2 J13 S
46 H H A2 J14 S
47 H H A2 J15 S
48 H H a2 J16 5




84HHA3J20S 85HHA3J21S 86HHA3J22S 87HHA3J23S 88HHA3J24S 89HHAIB2ES 2004
90HHA3J26S 91HHA3J27S 92HHA3J28S 93HHA3J29S 94HHA3J30S 95HHA3J31S 96-
HHA3J32S - 19 -16 July 2004 Conpound No. RLRzZAJM 97MeOHAl J1S 98MeCOHAI J2S
99MeOHAI J3S 100MeOHAI J4S 101MeOHAI J5S 102MeOHAl J6S 103MeOHAl J7S
104MeOHAI J8S 105MeOHAl J9S 106MeOHAI J10S™167MsOHAI JI 1's 108MeOHAI . J12S
109MeOHAI J13S 110MeOHAI J14S 111MeOHAI J15S 112MeOHAI J16S 113MeOHAI J17S

114MeOHAl J18S—115MeOHANI19S

Compound No. R, R, A J M
49 H H AZ J17 S
50 H H A2 J18 s
51 H H A2 J19 S5
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 AZ J25 S
58 H H AZ J26 S
59 H H A2 Ja7 5]
60 H H. A2 J28 S
61 H H A2 J2% 5
62 H H A2 J30 s
63 H H A2 J31 s
64 H H A2 J32 S
65 H H A3 Jl S
66 H H . A3 7 J2 ]
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




116MeOHAI J20S 117MeOHAl J21 118MeOHAl J22S 119MeOHAI J23S 120Me GEAILD/2208416
July 2004 - 20 - Conpound No. RLR2ZAIJM 121MeCHAl J25S 122MeCHAl J26S
123MeOHAI J27S 124MeOHAl J28S 125MeOHAI J29S 126MeO. HAI J30S 127MeCHAI J31S.
128MeOHAI J32S 129MeOHA2Ji S 130MeOHA2J2S 131MeOHA2J3S 132MeOHA2J4S
133Me0HA2J5S 134MeOHA2J6S 135MeOHA2J7S 138REEHA2J8S 137MeCOHA2J9S
138MeOHA2J10S 139!\/EO-|A28 140MeOHA2J12S 141MeOHA2J13S 142|\/EO—|A2J14S

143MeOHA2J15

Compound No. R, R, A J M

73 H H A3 J9 s
74 H H A3 J10 s
75 H H A3 Jil s
76 H H A3 g2 s
77 H. H A3 J13 s
78 H H A3 J14 s
79 H H A3 J15 S
80 H H A3 J16 S
81 H H A3 J17 5
82 H H A3 Jig S
83 H H A3 J19 s
84 H H A3 J20 5
85 H H A3 g21 s
86 H H A3 J22 s
87 H H A3 J23 s
88 B H A3 J24 s
89 H H A3 J25 s
90 H H A3 326 S
91 H H A3 J27 S
92 H H A3 J28 s
93 B H A3 J29 s
94 H H A3 T30 s
95 H H A3 J31 S
96 .HE  H A3 J32 5




145. MeOHA2J17S 146MeOHA2J18S 147MeOHA2J19S 148MeOHA2J20S 149BRONWAZDALS
150MeOHA2J22S 151MeOHA2J23S 152MeOHA2J24S 153MeOHA2J25S 154MeOHA2J26S
155MeOHA2J27 156MeOHA2J28S 157MeOHA2J29 158MeOHA2J30S 159MeOHA2J31S
160MeOHA2J32S 161MeOHA3J1S 162Me0 HA3J2S 163MeOHA3J3S 164MeOHA3J4S
165MeOHA3J5S 166MeOHA3J6S 167MeOHA3J7S 168ROHA3J8S - 2 2 -16 July 2004
Conmpound No. RIR2AJM 169MeOHA3J9S 170MeOHA3J10S 171MeOHA3J11S 172MeCHA3J12S

173MeCHA3J 13S1+4MeCHASI A4S /oM CHASI LSS 1/6MeORA3J16S — .

Compound No. R, R, A J M
97 MeO H Al J1 S
98 MeO H Al J2 S
99 MeO H Al J3 S

100 MeO H Al J4 S
101 MeO H Al J5 S
102 MeO H Al J6 S5
103 MeO H al J7 S
104 MeO H al - J8 !
105 MeO H Al J9 s
106 MeO H Al Jl0 S
107 MeO H Al Jll S
108 . MeO H Al - Ji12 S
109 MeO H Al J13 S
110 MeO H _ Al J1l4 S
111 MeO H Al J15 S
112 MeO H Al Jlé S
113 MeO H Al Jl7 S
114 MeO H Al _ J18 5
115 lﬁeO H al J1i9 S
116 MeO H Al J20 5
117 MeO H Al J21 S
118 MeO H Al J22 S
119 MeO H al J23 S
120 MeO H Al J24 S




177MeOHA3J17S 178MeOHA3J18S 179MeOHA3J19S 180MeOHA3J20S 181MH6HARI20S
182MeOHA3J22S 183MeOHA3J23S 184MeOHA3J24S 185MeOH A3J25S 186MeOHA3J26S
187MeOHA3J27S 188Me0HA3J28S 189MeOHA3J29 190MeOHA3J30S 191MeoHA3J31S
192MeOHA3J32S - 2 3 --16 July 2004 Conpound No. Rl RZAJM 193CNHAI Jl s

194CNHAI J2S 195CNHAI J3S 196CNHAI J4S 197€ENABI 35S 198CNHAI J6S 199CNHAI J7S
200CNHAI J8S 201CNHAI J9S 202CNHAI J10S 203CNHAl i | I's 204CNHAI J12S 205CNHAI J13S
206CNHAI J14S 207GNHALJ15S-208CNHALJ16S

Compound No. R, R, A J M
121 MeO H Al J25 S
122 MeO H Al J26 S
123 MeO H Al Jg27 S
124 MeO H Al J28 S
125 MeO H Al J29 5
126 MeO H Al J30 . 8
127 MeO H Al J31 S.
128 MeO H Al J32 S
129 MeO H A2 J1 S
130 MeO H A2 J2 5
131 MeO H A2 J3 S
132 MeO H A2 J4 S
133 MeO H A2 J5 S
134 MeO H A2 Je 5
135 ' MeO H A2 J7 S
136 MeO H A2 J8 S
137 MeO H A2 J9 S
138 MeO H -A2 _ Jl0 5
139 ‘MeO H A2 J11 S
140 MeO H A2 J12 S
141 MeO H : A2 Jl3 5
142 MeO H A2 Jl4 S
143 MeO H A2 J15 S
144 MeO | R A2 J1l6 S




209CNHAI J17S 210CNHAI J18S 211CNHAI J19S 212CNHAI J20S 213CNHAI JB18ly 2004
214CNHAI J22S 215CNHAI J23S 216CNHAI J24S 16 July 2004 -- 2 4 - Conpound

No. Rl R2AJM 217CNHAI J25S 218CNHAI J26S 219CNHAI J27S 220CNHAI J28S 221CNHAI J29S
222CNHAI J30S 223CNHAI J31S 224CNHAI J32S 225CNHA2J1S 226CNHA2J2S 227CNHA2J3S
. 228CNHA2J4S 229CNHA2J5S 230CNHA2J6S 231ENHA2J7S 232CNHA2J8S 233CNHA2J9S
234CNHA2J10S 235CNHA2J11S 236CNHA2J12S 237CNHA2J13S 238CNHA2J14S

239CNHA2J15S

Compound No. R, R, A J M
145 . MeO H A2 J17 S
146 MeO H A2 J18 S
147 MeO H A2 J19 S
148 MeO H A2 J20 S
149 MeO H A2 J21 S
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 ). 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 Hr A3 J5 S
166 MeO H A3 J6 S
167 MeO H A3 J7 S
168 MeO H A3 J8 S




240CNHA2J16S - 25 --16 July 2004 Conpound No. RIRZAJM 241CNHAZ28 1di$ 2004
242CNHA2J18S 243CNHA2J19. S 244CNHA2 ' J20S 245CNHA2J21S 246CNHA2J22S
247CNHA2J23S 248CNHA2J24S 249CNHA2J25S 250CNHA2J26S 251CNHA2J27S
252CNHA2J28S 253CNHA2J29S 254CNHA2J30S 255CNHA2J31S 256CNHA2J32S
257CNHA3J1S 258CNHA3J2S 259CNHA3J3S 260CNHR334S 261CNHA3J5S 262CNHA3J6S
263CNHA3J7S 264CNHA3J8S 16 July 2004 - 2 6 -- Conpound No. RLR2ZAIM

265CNHA3J9S 266ENHASIHOS267ZCNHA3I 1L - S 268CNHA3112S

Compound No. R, R, A J M
169 MeO H A3 J9 S
170 MeO H A3 J10 S
171 MeO H A3 Ji1 S
172 MeO H A3 Ji2 S
173 MeO H A3 J13 s
174 MeO H A3 J14 s
175 MeO H A3 J1s S
176 MeO B a3 Ji6 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 B 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




269CNHA3J13S 270CNHA3J14S 271CNHA3J15S 272CNHA3J16S 273CNHA3JE78ly 2004
274CNHA3J18S 275CNHA3J19 276CNHA3J20S 277CNHA3J21S 278CNHA3J22S
279CNHA3J23S 280CNHA3J24S 281CNHA3J25S 282CNHA3J26S 283CNHA3J27S
284CNHA3J28S 285CNHA3J29S 286CNHA3J30S 287CNHA3J31S 288CNHA3J32S 16 July
2004 - 27 - Conpound No. R, R2AM 289MeHAl i1 2296MeHAl J2s 291MeHAl . J3s
292MeHAl J4s 293neHAl J5s 294MeHAl J6s 295MeHAl J7s 296MeHAl J8s 297MeHAl J9s

298neHAl J10s -299veHAH-+-s

Compound No. R, R, 2 J M
193 CN H Al J1 S
194 CN H Al J2 S
195 CN H al J3 S
196 CN H al J4 S
197 CN H Al J5 s
198 CN H al J6 S
199 CN H al J7 S
200 CN H Al J8 s
201 CN H Al J9 S
202 CN H Al J10 S
203 CN g Al J11 S
204 CN H al J12 S
205 CN H Al J13 s
206 CN H Al Ji4 S
207 CN H al J15 s
208 CN H a1 J16 S
209 CN " Al J17 S
210 CN H al J18 S
211 CN H Al J19 s
212 CN H Al J20 S
213 CN H al J21 S
214 CN H " Al J22 S
215 CN B Al J23 S

216 CN H Al J24 S




300MeHAI J12s 301MeHAI J13s 302MeHAl J14s 303MeHAl J15s 304MeHAl dfd@sly 2004
305MeHAI J17s 306MeHAI J18s 307nmeHAl ~J19s 308MeHAl . J20s 309MeHAI J21s

310MeHAI J22s 311MeHAl J23s 312MeHAl J24s 16 July 2004 - 28 - Conpound

No. R R2ZAJM 313MeHAl J25 314MeHAI J26S 315MeHAI -J27 316MeHAl J28S 317MeHAl 729S
318MeHAI J30S 319MeHAl J31S 320MeHAl J32S 323#eHA2J1S 322MeHA2J2S 323MeHA2J3S
324MeHA2J4S 325MeHA2J5S 326MeHA2J6S 327MeHA2J7S 328MeHA2J8S 329MeHA2J9S

330MeHA2J10S

Compound No. R, R, A J M
217 CcN B 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 5 Al J30 s
223 CN H al J31 s
224 CN H NG J32 s
225 CN H A2 J1 5
226 CN H A2 . g2 s
227 CN H A2 I3 s
228 Y H A2 J4 s
229 CN H a2 3Js s
230 CN H az J6 s
231 CN H A2 J7 s
232 CN H A2 38 s
233 CN H A2 Jo9 s
234 CN H A2 J10 5
235 CN H A2 J11 S
236 CN H A2 J12 s
237 CN H A2 J13 s
238 CN H A2 J14 s
239 CN H A2 J15 S
240 CN H A2 J16 s




331MeHA2I | | s .332MeHA2J12S 333MeHA2J13S 334MeHA2J14S 335MeH A28y 2004
336MeHA2J16S 16 July 2004 .29 - Conpound No. R RZAJM 337MeHA2J17
338MeHA2J18S 339MeH . A2J19S 340MeHA2J20S 341MeHA2J21S 342MeHA2J22S
343MeHA2J23S 344MeHA2J24S 345MeHA2J25S 346MeHA2J26S 347MeHA2J27S
348MeHA2J28S 349MeHA2J29S 350MeHA2J30S 352MEHA2J31S 352" MeHA2J32S
353MeHA3J1S 354MeHA3J2S 355MeHA3J3S 356MeHA3J4S 357MeHA3J5S 358MeHA3J6S

359MeHA3J7S 360MeHA3I8S - 30 -16 luly 2004

Compound No. R, R, A J M
241 CN H A2 J17 S
242 CN H A2 Jla 5
243 CN H A2 J19 -8
244 CN H A2 Jz20 S
245 CN H A2 J21 S
246 CN H A2 J22 5
247 CN H A2 J23 S
248 CN H A2 J24 S
249 CN H A2 J25 S
250 CN H A2 J26 5
251 CN H A2 J27 S
252 CN H A2 J28 5
253 CN H A2 J29 S
254 CN H A2 J30 S
255 CN H A2 J31 5
256 CN H A2 J32 S
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 Jé S
263 CN H A3 J7 S
264 CN H A3 J8 )




Conmpound No. RLRZAJM 361MeHA3J9S 362MeHA3J10S 363MeH - A3J11S 3GAMBHARA12S
365MeHA3J13S 366MeHA3J14S 367MeHA3J15S 368MeHA3J16S 369MeHA3J17S
370MeHA3J18S 371MeHA3J19S 372MeHA3J20S 373MeHA3J21S 374MeHA3J22S
375MeHA3J23S 376MeHA3J24S 377MeHA3J25S 378MeHA3J26S 379MeHA3J27S
380MeHA3J28S 381MeHA3J29S 382MeHA3J30S 382REHA3J31S 384MeHA3J32S 16 July
2004 -- 31 - Conpound No. R R2ZAJM 385HMeAl J1 386HVEAl J2S 387HMWVRAI J3S
388HWEAl J4S 389HMRAIISS-390HMBALJGBS

Compound No. R, R, A J M
265 CN H A3 J9 S
266 CN H A3 J10 S
267 CN B A3 Jil - S
268 CHN H A3 Jiz S
269 CN H A3 . J13 S
270 CN H A3 J14 S
271 CN H A3 J15 S
272 CH H A3 J16 S
273 CN H A3 J17 S
274 CN H A3 Jig S
275  CN H A3 J19 S
276 CN H A3 J20 S
277 CN H A3 J21 ]
278 CN H A3 J2z s
279 CN H A3 J23 S
280 CN H A3 J24 S
281 CHN H A3 J25 S
282 CN H A3 J26 S
283 . CN H A3 J27 5
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




391HWeAI J7S 392HMeAI J8S 393HMEAI J9S 394HMeAl J10S 395HMEAI i | | $6330FHUBA J12S
397HMeAI J13S 398HWEAl J14S 399HMeAI J15S 400HVEAI J16S 401HMEBAI J17S

402HVEAl J18S 403HMVEAl J19S 404HMeAl J20S 405HMEAI J21S 406HMEAI J22S

407HVEAl J23S 408HMVEAl J24S 16 July 2004 - 32 - Conpound No. RIR2JM

409HMVBAI J25S 410HVEAl J26S 411HVEAl J27S 412HMeAl J28S 413HMeAl ' J29S
414HVeAl J30S 415HVEAlI J31S 416HMeAl J32S 417HWVRA2J1S 418HMeA2J2S 419HMEA2J3S

Compound No. 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 a1 Je s
295 Me H a1 J7 S
296 Me H Al J8 S
297 Me H al J9 S
298 Me H Al J10 8
299 Me H a1l Ji1l S
300 Me H Al J12 S
301 . Me H Al J1i3 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




422HVeA2)6S 423HVeA2J7S 424HVeA2J8S 425HVEA2J9S 426HVEA2J10S 162JiKNEA2I 11, S
428HVeA2J12S 429HVeA2J13S 430HVEA2J14S 431HMeA2J15S 432HMeA2J16S - 33 - 16
July 2004 Conmpound No. R RRAIM 433HMeA2J17 434HVEA2J18S 435HMEA2J19S
436HVeA2J20S 437HVEA2J21S 438HMVeA2J22S 439HVeA2J23S 440HVEA2J24S
441HVEA3J25S 442HVeA2J26S 443HMVeA2J27S 444BMEA2J28S 445HVEA2J29S 446HMVE.
A2J30S 447HVeA2J31S 448HVeA2J32S 449HVeA3J1S 450H|\/EA3J28 451HVEA3J3S
452HVeA3J4S VBASISS

Compound No. 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 Ji S
322 Me H A2 J2 S
323 Me H A2 J3 S
324 Me H a2 Ja s
325 Me H A2 J5 S

326 Me H a2 J6 S
327 Me H A2 J7 )
328 Me H n2 J8 s
329 Me H A2 J9 S
330 Me H A2 J10 S
331 Me H A2 Ji1 S
332 Me H a2 J12 S
333 Me H A2 J13 S
334 Me H A2 J14 S
335 Me H ‘B2 J15 S
336 Me H n2 Jl6 S




454HVeA3J6S 455H MeA3J7S 456HVeA3J8S 16 July 2004 -- 34 - Corfpaulyd2004

No. R RRAJM 457HVeA3J9S 458HVeA3J10S 459HWMEA3J11s 460HVEA3J12S 461HMEA3J13S
462HVe. A3J14S 463HVEA3J15S 464HMeA3J16S 465HMeA3J17S 466HMEA3J18S
467HVeA3J19S 468HVEA3J20S 469HVEA3J21S 470HMeA3J22S 471H MeA3J23S
472HVEA3J24S 473HVEA3J25S 474HVEA3J26S 475HAMEA3J27S 476 - HVBEA3J28S
477HVeA3J29S 478HVEA3J30S 479HVEA3J31S 480HMRA3J32S.- 35 -16 July 2004

AN AL 1206

Conmpound No. RIRZAIM481iveMeAH F1+—482MeMe A3 2S

Compound HNo. R, R, A J M
337 Me H A2 - J17 'S
338 Me H A2 J18 S
339 Me H . A2 J19 S
340 Me H A2 J20 S
341 Me H A2 J21 s
342 Me H A2 J22 S
343 Me H A2 J23 S
344 Me B 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 N A3 J1 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 Jé s
359 Me H A3 J7 S
360 Me H A3 J8 S




483MeMeAl ' J3S 484MeMeAl J4S 485MeMeAl J5S 486MeMeAl J6S 487 MeVHAIJLIER004
488MeMeAl J8S 489MeMeAl J9S 490MeMeAl J10S 491MeHeAl i | 1's 492MeMeAl J12S
493MeMeAl J13S 494MeMeAl J14S 495MeMeAl J15S 496MeMeAl J16S 497MeMeAl J17S
498MeMeAl J18S 499MeMeAl J19S 500MeMeAl J20S 501MeMeAl J21S 502MeMeAl J22S
503MeMeAl J23S 504MeMeAl J24S 16 July 2004 3036 - Conpound No. R RRAIM
505MeMeAl J25S 506MeMeAl J26S 507MeMeAl J27S 508MeMeAl J28S 509MeMeAl J29S

510MeMeAl J30S-511MeMeAl 131S 512MeMeAl 132S 513MeMeA2J1S

Compound No. R, R, -\ 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 J14 s
367 Me H a3 J15 s
368 Me H A3 J16 S
369 Me H A3 J17 s
370 Me H A3 J18 s
371 Me g 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 326 S
379 Me H A3 - J27 s
380 Me - H A3 J28 s
381 Me H A3 329 S
382 Me H A3 J30 S
383 Me H A3 J31 S
384 Me H A3 J32 s




514MeMeA2J2S 515MeMeA2J3S 516MeMeA2J4S 517MeMeA2J5S 518MeMe AZ86S!y 2004
519MeMeA2J7S 520MeMeA2J8S 521MeMeA2J9S 522MeMeA2J10S 523MeMeA2J11S
524MeMeA2J12S 525 - MeMeA2J13S 526MeMeA2J14S 257MeMeA2J15S 528MeMeA2J16S 16
July 2004 - 37 - Conpound No. RLRzAJM 529MeMeA2J17S 530MeMeA2J18S
531MeMeA2J19S 532MeMeA2J20 533MeMe- A2J21S 334MeMeA2J22S 535MeMeA2J23S
536MeMeA2J24S 537MeMeA2J25S 538MeMeA2J26S 539MeMeA2J27S 540MeMeA2J28S
541MeMe A2 29S—542MeMeARI30S543MeMeAZI31S-544MeMeA2]32S 00

Compound No. R, R, a J M
385 H Me Al Ji 'S
386 H Me Al . J2 S
387 H . Me Al J3 S
388 H Me al J4 S
389 H Me Al Js 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 B
396 H Me Al J12 S
397 H Me al Ji3 8
398 H Me al J14 5
399 H Me Al J15 s
400 H Me Al J16 S
401 H Me - Al J17 S
402 H Me al J18 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




545MeMeA3J1S 546MeMeA3J2S 547MeMeA3J3S 548MeMeA3J4S 549MeMe A38588ly 2004
550MeMeA3J6S 551MeMeA3J7S 552MeMeA3J8S 16 July 2004 38 - Conpound

No. RLR2ZAJM 553MeMeA3J9 554MeMeA3J10S 555MeMeA3i | |'s 556MeMeA3J12S
557MeMeA3J13S 558MeMeA3J14S 559MeMeA3J15S 560MeMeA3J16S 561MeMeA3J17S
562MeMeA3J18S 563MeMeA3 - J19S 564MeMeA33208 565MeMeA3J21S 566MeMeA3]22S
567MeMeA3J23S 568MeMeA3J24S 569HeMeA3J25S 570MeMeA3J26S 571MeMeA3J27S

572MeMe A3J 28 S—-5A3MeMRA3J29S-574Me Me A3J30S..575Me M A3J31S

Compound No. R, R, A J M
409 H Me Al J25 S
410 H Me Al J26 S
411 'H . Me Al J27 s
412 H Me Al J28 S
413 H Me Al J29 S
414 H Me Al J30 S
415 H Me Al J31 S
416 H Me Al J32 S
417 H Me A2 J1 S
418 H Me A2 a2 s
419 H Me A2 J3 S
420 H Me A2 J4 S
421 H Me A2 J5 s
422 H Me A2 36 s
423 H Me A2 J7 S
424 H Me A2 J8 - S
425 H Me A2 J9 S
426 H Me A2 J10 S
427 H Me A2 Ji1l - S
428 H Me A2 J12 s
429 H Me A2 J13 S
430 H Me A2 J14 S
431 H Me A2 Ji5s S
432 H Me A2 J16 S




576MeMeA3J32S 16 July 2004 39 -

Conmpound No. RLR2ZAIJM 577C1C Al181July 2004
578C1 A Al J2S 579C C Al J3S 5800 C Al J4S 581C1A Al J5S 582C O Al J6S

583C1 O Al J7S 584C C Al J8S 585C C Al J9S 586C1CI Al J10S 587C C Alills
588C C Al J12S 589C C Al J13S 590C C Al J14S 591Q O Al J15S 592C A Al J16S
593C C1Al J17S 594C O Al J18S 595C1C Al J19S3896C O Al J20S 597C1d Al J2I S

598C A Al J22S 5990 d Al J23S 6000 A Al J24S 16 July 2004 - 40 - Conpound
No. RIR2ZAJM 601C-C-AJI258602C1CL AL J26S 603C CLAL J27S
Compound No. R, R, A J M
433 H Me A2 J17 S
434 H Me A2 J1i8 S
435 H Me a2 J19 S
436 H Me A2 J20 S
437 H Me A2 J21 S5
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 Jz29 ' S
446 H Me . A2 J30 S
447 H Me A2 Jg31 5
448 H Me A2 J32 S
449 H Me A3 Jl S
450 H Me A3 J2 )
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 iy S
456 H Me A3 J8 S




6040 O Al J28S 6050 O Al J29S 606CLA Al J30S 6070 O Al J31S 608CIH6lMyIEDS
6090 O A2J1S 6100 O A2J2 6110 O A2J3S 6120 O - A2J4S 6130 O A2J5S
6140 O A276S 6150 O A2J7S 6160 O A218S 6170 O A219S 6180 O A2J10S
619C10 A2J11S 6200 O A2J12S 621C10 A2J13S 6220 O A2J14S 6230 O A2J15S
6240 O A2J16S - 41 -16 July 2004 Conpound Mo.-RI R2PAIJM 6250 O A2J17S
6260 O A2J18S 6270 O A2J19S 6280 O A2J20S 6290 O A2J21S 6300 O A2J22S

631C G A2J23S-6326E-A2324S5633C-C-A2J255-634C-Cl-A2126S 635CL.C1 A2]27s

Compound No. R, R, A J M
457 H Me a3 J9 S
458 H - Me A3 J10 S
459 H Me A3 J1l1 S
460 H Me A3 Jl2 S
461 H Me A3 J13 S
462 H Me A3 Jl4 S
463 H Me A3 J15 S
464 H Me A3 Jié S
465 H Me A3 J17 S
466 H Me A3 J18 S
467 H Me A3 Ji9 S
468 H Me A3 J20 5
469 H Me A3 J21 S
470 H Me A3 dg22 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 J28 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




636C Cl A2J28S 637C C A2J29S 638C A A2J30S 6390 C A2J31S 640C11@

641C A A3J1S 642C O A3J2S 6430 O A3J3S 644C d A3J4S 645C A A3J5S

646C Cl A3J6S 647C Cl A3J7S 648C Cl A3J8S 16 July 2004 -- 42 - Conpound

No. RLRZAJM 649C1C A3J9S 650C G A3J10S 651C C A3Ji 1S 652C C A3J12S
653C1C1A3J13S 654C O A3J14S 6550 O A3J15S3656C O A3J16S 657CLC A3J17S
658C C A3J18S 659C1C A3J19S 660C C1A3J20S 6610 O A3J21S 6620 d A3J22S
663C Cl A3J23S5-664C0-C1LA3d24S665C-C-A3J258-666CCLA3J26S—

Compound No. R, R, A J M
481 Me © Me Al Jl S
482 Me Me Al J2 ]
483 - Me Me a1l 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 Js S
489 Me Me Al J9 S
4990 Me Me Al J10 s
491 Me Me Al Jlil S
492 Me ' Me Al J12 S
493 Me Me Al Jdl3 S
494 Me Me Al Ji4 S
495 Me Me Al J15 S5
496 Me Me Al Jlé S
497 Me Me al J17 S
498 Me Me Al J18 S
499 Me Me Al Ji9 S
500 Me ‘Me a1l 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




667C C A3J27S 668C O A3J28S 669C C A3J29S 670C Cl A3J30S 671C16lJayI308

672C1 A A3, 732S - 4 3 -16 July 2004 Conpound No. R RRAIM 673HHAI JI

674HHAl J2

675HHAI J3 676HHAI J4 677HHAI J5 678HHAI J6 679HHAI J7 680HHAI J8 6. 81HHAI J9

682HHAI J10 683HHAI J11 684HHAI J12" _
688HHAI J16 689HHAI J17 690HHAI J18 691HHAIJ 136 692HHAI j 20 693HHAI J21 694HHAI

.J22 695HHAI J23 696HHAI J24 - 44 -16 July 2004 Conpound No. RLRZAIM

685HHAI J13 686HHAI J14 687HHAI J15

Compound No. R, R, A J M
505 Me Me Al J25 S
506 Me Me Al Jz26 S
507 Me Me Al J27 ]
508 Me Me Al J28 S
509 Me Me Al J28 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 AZ J4 S
517 Me Me A2 J5 S
518 Me Me A2 J6 5
519 Me Me A2 J7 S
520 Me Me A2 J8 S
521 Me Me A2 J9 5
522 Me Me A2 J10 S
523 Me Me A2 Jl1 S
524 Me Me A2 Jglz S
525 Me Me- A2 J13 S
526 Me Me A2 J14 S
257 Me Me A2 J1l5 S
528 Me Me A2 J16 s




697HHAI J25 698HHAI J26 699HHAI J27 700HHAI J28 701HHAI J29 702HHABJBL 2004
703HHAI J31 704HHAI J32 705HHA2J1 706HHA2J2 707HHA2J3 708HHA2J4 709HHA2J5

710HHA2J6 711HHA2J7 712HHA2J8 713HHA2J9 714HHA2J10 715HHA2Ji |
717HHA2J13 718HHA2J14 719HHA2J15 720HHA2J16 16 July

2004 - 45 -

716HHA2J12

Compound

No. RLR2AIJM 721HHA2J17 722HHA2J18 723HHA2J38 724HHA2J20 725HHA2J21

726HHA2J22 727HHA2J23

Compound No. R, R, J M
529 Me Me A2 J17 S
530 Me Me A2 J18 S
531 Me Me A2 J18% S
532 Me Me A2 J20 )
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 5
538 Me Me Az2 J26 S
539 Me Me A2 J27 5
540 Me " Me Az J28 S
541 Me Me A2 J29 5
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 ;32 S
547 Me Me A3 J3 S
548 Me Me A3 J4 S
549 Me Me A3 J5 S
550 Me Me A3 - J6 5
551 Me Me A3 J7 S
552 Me Me A3 J8 S




728HHA2J24 729HHA2J25 730HHA2J26 731HHA2 . J27 732HHA2J28 733HBARYZD04
734HHA2J30 735HHA2J31 736HHA2J32 737HHA3J1 738HHA3J2 739HHA3J3 740HHA3J4
741HHA3J5 742HHA3J6 743HHA3J7 744HHA3J8 - 46 -16 July 2004 Conpound

No. RLR2ZAJM 745HHA3J9 746HHA3J10 747HHA3J11 748HHA3J12 749HHA3J13 750HHA3J14
751HHA3J15 752HHA3J16 753HHA3J17 754HHA3J38 755HHA3J19 756HHA3J20
757HHA3J21 758HH A3J22 759HHA3J23

Compound No. R, R, A J M
553 Me Me A3 J9 S
554 Me Me A3 J10 S
555 Me Me A3 Jl1 ]
556 Me Me A3 Jl2 S
557 Me Me A3 Ji3 S
558 Me Me A3 Ji4 S
559 Me Me 23 J15 s
560 Me Me A3 Jleé | S
561 Me Me A3 J17 S
562 Me Me A A3 Jl8 s
563 Me Me A3 J19 S
564 Me Me A3 Jz20 s
565 Me Me A3 Jz21 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 Jz28 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




760HHA3J24 761HHA3J25 762HHA3J26 763HHA3J27 764HHA3J28 765HHABJIRE 2004
766HHA3J30 767HHA3J31 768HHA3J32 - 47 -16 July 2004 Conpound No. RIR2AJ M
770MeCHAI J2 771MeCHAI J3 772MeOHAI J4 773MeOHAI J5 774MeOHAl J6
775MeCHAI J7 776MeCOHAI J8 777MeOHAI J9 778MeOHAI J10 779MeCHAL I || 780MeOHAI J12

769MeCHAI JI

781MeCH. Al J13 782MeCHAl J14 783MeOHAI J15~784MeCHAl J16 -

785MeCHAI J17

786MeOHAI J18 787MeOHAI J19 788MeCHAI J20 789MeOHAI J21 790MeCHAI J22

791MeCHAI J23

Compound No. R, R, A J M
577 cl cl Al J1 S
578 c1 c1 Al J2 s
579 c1 cl Al J3 S
580 cl cl Al J4 s
581 cl cl Al J5 s
582 cl cl Al J6 v
583 cl cl Al J7 S
584 cl cl Al J8 s
585 c1 c1 Al J9 S
586 c1 c1 Al J10 s
587 c1 cl Al Jii S
588 cl cl Al J12 s
589 cl c1 al Ji3 S
590 cl cl al Jl4 S
591 cl cl Al J15 s
592 el cl Al J16 s
593 cl cl al J17 S
594 cl cl Al Jis S
595 cl cl Al J19 S
596 c1 cl Al J20 S
597 cl cl Al J21 S
598 cl cl Al 22 s
599 cl cl Al J23 s
600 c1 c1 Al J24 s




792MeCHAl J24 16 July 2004 -- 4 8 - Conpound No. R RRAIM 793 Me GBAILYZD04
794MeOHAl J26 795MeOHAI J27 796MeCHAl J28 797MeOHAI J29 798 - MeCHAI J30
799MeCHAl J31 800MeCHAI J32 801M=OHA2J1 802MeCHA2J2 803MeOHA2J3 804MeOHA2J4
805MeCHA2J5 806MeCOHA2J6 807MeOHA2J7 808MeOHA2J8 . 809MeOHA2J9 810MeOHA2J10
811MeCOHA2i | | 812Me0HA2J12 813MeoHA2J13 814MeGHA2J14 815MeCHA2J15
816MeOHA2J16 - 49 -16 July 2004 Conpound No. RFR2ZAJ M 817MeOHA2J17

818MeOHA2J18 839MeOHAZIL9 —820MeOHA2J20

Compound No. R, R, A J M
601 el cl al J25 S
602 cl cl Al J26 S
603 cl cl Al J27 S
604 ci ClL Al J28 S
605 cl cl Al J29 S
606 cl cl Al J30 S
607 cil cl Al J31 S
608 cl cl Al J32 S
609 cl Ccl A2 J1 S
610 cl cl A2 J2 s
611 cl c1 A2 J3 S
612 cl cl - A2 J4 s
613 c1l cl A2 J5 S
614 ClL cl A2 J6 S
615 cl cl A2 J7 S
616 c1 c1 a2 J8 s
617 cl Cl A2 J9 S
618 cl cl A2 J10 S
619 cl cl A2 J11 S
620 cl Cl A2 J12 S
621 Ccl cl A2 J13 s
622 cl cl A2 J14 S
623 cl cl A2 J15 5
624 Ccl cl A2 J16 S




821MeOHA2J21 822MeCHA2J22 823Me(CHA2J23 824MeOHA2J24 825MeOHAZEB2mIly 2004
826MeO HA2J26 827MeOHA2J27 828MeOHA2J28 829MeOHA2J29 830MeOHA2J30
931MeOHA2J31 832MeOHA2J32 833MeOHA3J1 834MeOHA3J2 835MeOHA3J3 836MeOHA3J4
837MeOHA3J5 83. 8MeOHA3J6 839MeCOHA3J7 840Me(OHA3J8 -- 5 0 -16 July 2004
Conmpound No. RLR2AJ M 841MeOHA3J9 842VeCHABY 10 843MeOHA3J11 - 844MeCHA3J12
845MeOHA3J13 - 846Me(OHA3J14 847Me(OHA3J15 - 848Me(OHA3J16 849MeO . HA3J17

850MeOHA3J 18 -85HvECHASI+9—852MeOHA3I 20
Compound No. R, R, A J M
625 Cl Cl AZ J17 )
626 cl c1 A2 J18 S
627 c1 cl A2 J19 S
628 cl ¢l A2 J20 5
629 cl cl A2 J21 S
630 Cl cl A2 Jz22 3]
631 cl cl A2 J23 S
632 Ccl cl A2 J24 S
633 cl cl A2 J25 S
634 cl c1 A2 J26 s
635 cl 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 cl1 cl A3 J1 S
642 cl c1 A3 J2 S
643 cl c1 A3 J3 S
644 cl - cl A3 J4 S
645 cl cl a3 J5 s
646 Cl Cl A3 J6 S
647 cl cl A3 J7 S
648 cl cl A3 J8 S




853MeCHA3J21 854MeOHA3J22 - 855Me(OHA3J23 - 856MeOHA3J24 857 MdEHAly D64 -
858MeOHA3J26 859MeOHA3J27 - 860Me(OHA3J28 861MeOHA3J29 862Me(CHA3J30 -
863MeOHA3J31 864MeOHA3J32 - 51 -16 July 2004 Conpound No. RIR2ZAJM 865CNHAl J1
866CNHAI J2 867CNHAI J3 868CNHAI J4 869CNHAlI J5 870CNHAI J6 871CNHAI J7

872CNHAI J8 873CNHAI J9 874CNHAI J10 875CNHARZ It 876CNHAI J12 877CNHAI J13
878CNHAI J14 879CNHAI J15 880CN H. Al J16 881CNHAI J17 882CNHAI J18 883CNHAl J19

884CNHAI J20 '

Compound No. R, R, A J M
649 cl c1 A3 J9 s
650 c1 cl A3 J10 s
651 cl c1 . A3 Jil S
652 cl c1 A3 J12 s
653 Cl Cl A3 J13 S5
654 cl c1 A3 J14 S
655 cl cl A3 J15 S
656 cl c1 A3 J16 s
657 cl cl A3 J17 S
658 c1 cl A3 Jig s
659 cl c1 A3 J19 S
660 cl c1 A3 J20 S
661 c1 1 A3 J21 s
662 cl c1 A3 J22 s
663 cl c1 a3 J23 s
664 cl cl A3 J24 S
665 c1 cl A3 J25 s
666 cl cl A3 J26 S
667 c1 cl A3 J27 s
668 cl cl A3 J28 s
669 c1 c1 A3 J29 S
670 cl c1 A3 J30 s
671 cl c1 A3 J31 s
672 cl cl A3 J32 S




885CNHAI J21 886CNHAI J22 887CNHAI J23 888CNHAl J24 - 52 -16 Jul y62094004npound
No. R R2AJ M 889CNHAI J25 890CNHAI J26 - 891CNHAI J27 892CNH. Al J28 -

893CNHAI J29 - 894CNHAI J30 - 895CNHAI J31 - 896CNHAI J32 897CNHA2JI -
898CNHA2J2 899CN ' HA2J3 900CNHA2J4 901CNHA2J5 902CNHA2J6 903CNHA2J7
904CNHA2J8 905CNHA2J9 906CNHA2J10 907CNHAPI 11 908CNHA2J12 909CNH. A2J13
910CNHA2J14 911CNHA2J15 912CNHA2J16 - 53 -16 July 2004 Conpound No. RLR2ZAIJM

913CNHA2J17 914ENHAZIS8

Compound No. ‘Rl R, A J M
673 H H Al J1 -
674 H H Al J2 -
675 B 54 al J3 -
676 H H Al J4 -
677 H H Al J5 -~
678 H H Al Jé -
679 H H Al J7 -
680 H H Al J8 -~
681 H H Al Jo9 -
682 H H al J10 -
683 H H Al J11 -
684 H H Al Jgl2’ -
685 H H Al J13 -
686 B H Al Jl4 -
687 H H Al J15 -
688 H H al Jlé -
689 H H Al Jl7 -
690 H H Al Ji8 -
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 B Al J24 -




915CNHA2J19 916CNHA2J20 917CNHA2J21 918CNHA2J22 919CNHA2J23 9BQCNIEARE24
921CNHA3J25 922CNHA2J26 923CNHA2J27 924CNHA2J28 925CNHA2J29 926CNHA2J30
927CNHA2J31 928CNHA2J32 929CNHA3Ji 930CNHA3J2 931CNHA3J3 932CNHA3J4
933CNHA3J5 934CNHA3J6 935CNHA3J7 936CNHA3J8 16 July 2004 - 54 - Conpound
No. RLRZAJ M 937CNHA3J9 - 938CNHA3J10 939CAH ~A3J11° 940CNHA3J12 941CNHA3J13
942CNHA3J14 - 943CNHA3J15 944CNHA3J16 945CNHA3J17

Compound No. R, R, A J M
697 g H Al 325 .
698 H H Al 326 _
699 H H Al 327 -
700 H H Al J28 -
701 H H al 329 -
702 H H a1 330 -
703 H H al J31 _
704 H B Al J32 -
705 H H A2 J1 -
706 H H A2 J2 -
707 H H A2 73 -
708 H H a2 J4 -
709 H - H A2 s -
710 H H A2 J6 -
711 H H aAZ J7 -
712 H H A2 8 -
713 H H A2 J9 -
714 H H A2 J10 _
715 H H A2 J11 -
716 H H A2 Jl2 -
717 H H a2 J13 -
718 H H A2 J14 -
719 © H H A2 J15 -
720 H H A2 J16 _




946CNHA3J18 947CNHA3J19 948CNHA3J20 949CNHA3J21 950CNHA3J22 951GM2EB4E23
952CNHA3J24 953CNHA3J25 954CNHA3J26 955CNHA3J27 956CNHA3J28 957CNHA3J29
958CNHA3J30 959CNHA3J31 960CNHA3J32 - 16 July 2004 - 55 - Conpound

No. RLR2ZAJ M 961MeMeAl J1 962MeMeAl J2 - 963Me MeAl J3 - 964MeMeAl J4 -
965MeMeAl J5 - 966MeMeAl J6 967MeMeAl J7 968REMEAI J8 - 969MeMeAl J9

970MeMeAl J10 971MeMeAlT I 972MeMeAl J12 973MeMeAl J13 974MeMeAl J14 -
975MeMeAl J15 -976MeeA316
Compound No. R, R, A J M
721 H H A2 J17 -
722 H H A2 Jl18 -
723 H H A2 J19 -
724 H H A2 J20 -
725 H H A2 J21 -
726 H | H A2 J22 -
727 B 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 B 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 Js5 -
742 H H A3 J6 -
743 H H A3 J7 -
744 H B a3 8 -




977MeMeAl J17 978MeMeAl J18 - . 979MeMeAl J19 - 980MeMeAl J20 981NBNEK 2DP2
982MeMeAl J22 - 983MeMeAl J23 984MeMeAl J24 16 July 2004 -- 56 - Conpound

No. RLR2ZAJM 985MeMeAl J25 986MeMeAl J26 987Me. MeAl J27 988MeMeAl J28

989MeMeAl J29 990MeMeAl J30 991MeMeAl J31 992MeMeAl J32 993MeMeA2J1 994MeMeA2]2
995MeMeA2J3 996MeMeA2]4 997MeMeA2J5 998NeRBA2J6 999MeMeA2J7 1000MeMeA2J8
1001MeMeA2J9 1002MeMeA2J10 1003MeMeA2JI 1 1004MeMeA2J12 1005MeMeA2J13

1006 MeMe A2J 14—100HVeMEAZIES

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 Jiz -
749 H H A3 Jgl3 -
750 | H H A3 J14 -
751 H H A3 - J15 -
752 H H A3 Jlé -
753 H H A3 J17 -
754 H H A3 J18 -
755 . H H A3 J19 -
756 H H A3 J270 -
757 H H A3 J21 -
758 H H - A3 J22 -
759 H H A3 J23 -
760 H H A3 J24 -
761 H | H 33 J25 -
762 H H A3 J26 -
763 H H A3 J27 -
764 H H A3 Jz28 -
765 H H A3 J29 -
766 H H a3 J30 -
767 H ' H - A3 J31 -
768 H H A3 J32 -




1008MeMeA2J16 - 57 -16 July 2004 Conpound No. R, R2ZAJM 1009 MeMt82di, 2004
1010MeMeA2J18 1011. MeMeA2J19 1012MeMeA2J20 1013MeMeA2J21 1014MeMeA2J22
1015MeMeA2J23 1016MeMeA2J24 1017MeMeA3J25 1018MeMeA2J26 1019MeMeA2J27
1020MeMeA2J28 1021MeMeA2J29 1022MeMeA2J30 1023MeMeA2J31 1024MeMeA2J32
1025MeMeA3J1 1026MeMeA3J2 1027MeMeA3J3 1038MEMeA3J4 1029MeMeA3J5
1030MeMeA3J6 1031MeMeA3J7 1032MeMeA3J8 16 July 2004 58 Conpound No. RLRZAIM
1033MeMeA3J9 -1034MeMeASTHO—1635MeMeASH 1636 e A 2——

Compound No. R, : R, -y J M
769 MeO H . Al J1 -
770 MeO H Al J2 .
771 MeO H Al J3 -
772 MeO H N J4 -
773 MeO H Al J5 -
774 MeO H Al J6 -
775 MeO H Al J7 -
776 MeO H a1l J8 -
777 MeO H Al J9 -
778 MeO H . Al J10 -
779 MeO H Al Jl1 -
780 MeO H Al Jl2 -
781 MeO H a1 J13 -
782 MeO B Al Ji4 -
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 23 -
792 MeO H Al J24 -




1037MeMeA3J13 1038MeMeA3J14 1039MeMeA3J15 1040MeMeA3J16 1041NBMei3DDZ
1042MeMeA3J18 1043MeMeA3J19 1044MeMeA3J20 1045MeMeA3J21 1046MeMeA3J22
1047MeMeA3J23 1048MeMeA3J24 1049MeMeA3J25 1050MeMeA3J26 1051MeMeA3J27
1052MeMeA3 . J28 1053MeMeA3J29 1054MeMeA3J3Q 1055MeMeA3J31 1056MeMeA3J32 16
July 2004 - 59 -- Conpound No. RIR2AJM 105%EMEQAI JI's 1058HVEOAI J2S
1059HVEQAl J3S 1060HVEQAl J4S 1061HVEQAI J5S 1062HVEQAI J6 1063HVEOAI J7S

1064HMVe QAl J8S—1O65HVECAI9S1066HMeCAFIE6S— 106 HMe CAHH-S
Compound No. R, R, A J 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 332 -
801 MeO H A2 J1 -
802 MeO H A2 J2 -
803 MeO H A2 J3 -
804 MeO H A2 J4 -~
805 MeO H A2 g5 -
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 J11 -
812 MeO H A2 J12 -
813 MeO g a2 J13 -
814 MeO H A2 J14 -
815 MeO H A2 J15 -
816 MeO H A2 Jl6 -




1068HVEQAl J12S 1069HVEQAI J13S 1070HVEQAl J14S 1071HMVEQAI J15S 16 7V2KNO0AI J16S
1073HVEQAl J17S 1074HVeOAl J18S 1075HMEQAl J19S 1076HMVEQAI J20S 1077HMVEQAI 721S
1078HVEQAl J22S 1079HVEQAl J23S 1080HVEQAl J24S 16 July 2004 -- 6 0 --

. Conpound No. Rl RZAJM 1081HVEQAl J25 1082HMVeQAl J26S 1083HMeQAl J27S

1084HVEQAl J28S 1085HVEQAI J29S 1086HVEQAFJ38S-1087HVEQAI J31 1088HMEQAI J32S
1089HVECA2JI S 1090HI\/EOA2J28 1091HI\/EOA2J3S 1092HI\/EOA2J4S 1093H|vem2J5s

1094HVeQA2J6

Compound No. R, R, A 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 J27 -~
828 MeO B 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 -
8490 MeO H A3 J8 -




1099HVe0OA2J1l s 1100HMEOA2J12S 1101HVECQA2J13S 1102HVEOA2J14S 16Q8KN80A2J15S
1104HVeOA2J16S 16 July 2004 - 61 - Conpound No. RIRzAJM 1105HVeQA2J17
1106HVe0A2J18S 1107HMEOA2J19S 1108HVEQA2J20S 1109HVENA2J2i S 1110HMeQA2J22S
1111HMeOA2J23S 1112HVeQA2J24S 1113H|\/EOA§_JA§ S_1114HVeQA2J26S 1115HMeQA2J27S
1116HMeOA2J28S 1117HVe0OA2J29S 1118HWEO ' 30S 1119HMe0OA2J31S

1120HWVeO. A2J32S 1121HMeQA3J1S 1122HVeOA3J2S 1123HMeOA3J3S 1124HMeCA3J4S

1125HVeQA3J5S TT26HVEQA3J6 11Z27HVECOA3JI7S T128HVECA3I8S 16 Juty 2004
Compound HNo. R, R, A J M
841 MeO H. A3 J9 -
842 MeO H A3 J10 -
843 MeO H A3 Jl1 . -
844 Me0 H A3 J12 -
845 MeO H A3 Ji3 -
846 Med H A3 Jl4 -
847 MeQ H A3 J1i5 -
848 ' MeO H A3 J16 -
849 MeO . H A3 J17 -
850 MeO H A3 Jl8 -
851 MeO H A3 J19 -
852 MeQ H A3 J20 -
853 MeO | H A3 J21 -
854 MeQ H A3 J22 -
855 MeO H A3 J23 -
856 MeO H A3 J24 -
857 ' MeO H A3 J25 -
858 MeO g A3 J26 -
859 MeO H A3 | J27 -
860 MeO H A3 J28 -
861 MeO H A3 J29 -
862 MeO H a3 J30 -
Be3 MeO H A3 J31 -
864 MeO H A3 332 -




- 62 - Conpound No. RIRRAJM 1129HVeQA3J9 1130HVEQA3J10S 1131HNEQABXICS

1132HVeOA3J12S 1133HVeOA3J13S 1134HMeOA3 -J14S 1135HME0A3J15S

1136HVE0OA3J16S 1137HVEOA3J17S 1138HMEOA3J18S 1139HMeOA3J19S 1140HMECQA3J20S
1141HVeOA3J21S 1142HVe0A3J22S 1143HVeOA3J23S 1144HMe0OA3J24S 1145HVeCA3J25S

1146HMeOA3J26S 1147HVeQA3J27S 1148HVEOA3J

58S 1149HVEOA3J29S 1150HMEO

. A3J30S 1151HNbCﬁ8J31S 1152HNbCﬁ3 J328 The ben2|n1dazole derlvatlve (1) of

t he pr esent

2004 - 63 synt¢mmpsum@tM@d (B)R§homn beRQM/ln the;case E irp COORB

S: Synt hesi s ™vethod—<{A)—ZACOCR3

865 CcN H Al J1 -
866 CN B Al 32 -
867 CN H al 3 -
868 cN 5 Al g4 -
869 CcN u Al s -
870 CN H Al J6 -
871 CN B a1 37 -
872 N H Al 8 -
873 CN H al ' J9 -
874 CN H Al J10 -
875 CN B al J11 -
876 CcN 5 al J12 -
877 N H al J13 -
878 CN H Al J14 -
879 CN " Al 15 -
880 CcN’ H. al Ji6 -
881 CN H Al J17 -
882 CN H Al J18 -
883 CN H Al J19 -
884 CN H Al 320 -
885 CcN H a1 J21 -
886 CN H Al 722 -
887 CN H Al 323 -
888 CN H al 724 -




{a4d) RT AGODDRB NO2 R. . NH2 ,. RR' -X- -NH?. (al) Z G .J16(aR)2084--4 R’
-X- N2 R (a2) R1-SCoOR3 -f - -SHI I 95 ~HR2 XN (a3) (ab) ry - 7
A-000H S R2~X J (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
orthophenyl ened| am ne conpound (a2) is ~obf af ned by reducing the nitro -
group of a 2-nitroaniline derivative (al). After reacting this with CSZ .
and obt ai ni i

derivative (albo:ﬁgbmbi éNcn (a5) rf ol | owedpr furt h@[ react |Jng Wi t h g hal i de

Ad of

derivative or—=s A 6
t he present 889 CN H Al J25 -
890 CN H Al J26 -
891 CN H Al - J27 -~
892 CN H CAl 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 -
205 CN H A2 J9 -
906 CN H A2 Jglo -
907 - CN H A2 J11 -
08 : CN H A2 Ji2 -
909 CN H - A2 J13 -
910 CN H A2 Jl4 | -
911 CHN H AZ J15 -
912 CN H A2 J16 -




invention. In addition, benzim dazole derivative (a8), in wibdhlyRBO4s a
hydr ogen atom can be obtained by 15 hydrol yzing 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 tenperature of roomtenperatureS8o-100C in the presence of a 20

catal yst such as Pd-C under acidic, neutral or alkaline conditions. In
addi tion, thi-s—ean—-also-becarriedout by a .nmethod in which treatnent js

O TUTT AT

carried out uStdighARE 5. tllﬁRgnder achgic condugions, or{ by a ne%pod t hat
uses zinc powdef—uﬁdeF—ﬂeu%Fa#—eF—aLkaLLnemG9ndLLLgnsw__zﬁilhe_LeacLLan_
bet ween orthophenybeaedlanlne cﬂerlvatlge (a2) aﬂg CS2 cqﬂrpe carrled out

according to ]
Chem stry (J. Og. 9¢hen1) 195GN Vbl 1& pages A§31 637‘jmyr|d|ne

sol ution) or i 3,
Vol . 36, pages 117313187 16 JuCy 2004 -H64 (et hapol smlujgnn. The.
reacti on bet Ween i"obe i an

be carried out by dgftating. afN a tenp8rature oh20C 200Q24m the presence
of a base such 5 as_NaH E3N, NaOH or KZCO3 1 n accordance wththe
conditions of an oPdinary S—alQ&lation Heacti on.AZhe reactdlon between
t hi obenzi m dazol e conpound a5% and hali1dée derivative or amioni umsalt
(a6) can be _carriéd®out by agf¥ating af a tenpebature off28C-200C im 10 the
presence of a base Tgch as NaH, Et3N, NaOH, K2CO3 or CsZCOB in accordance
with the condition3'df an ordlgﬁry N-aﬁkylatlonA%r N-acyl@ i on reaction. A
hydr ol ysi s net hod ngng an a|K@$I such as lithium hydrOX|de or an acid

H A2 J2

such as hydrachlorf€ acid ar
921 CN H A3 J25 -
922 CN H A2 J26 -
323 CN H AZ J27 -
924 CN H A2 J28 -
925 CN H A2 J29 -
926 CN H A2 J30 -
927 CN H A2 J31 -
928 CHN H A2 J32 -
929 CN H A3 J1 -
930 - CN H A3 J2 -
931 CN H A3 J3 -
932 CHN H A3 J4 -
933 CN H A3 J5 -
934 CHN H A3 J6 -
935 CN H . A3 J7 -
936 CN H A3 Jg -




15 trifluoroacetic acid is preferably used for the elim natiignufemoki on of
the carboxy protecting group R3. Synthesis Method (B) R NO2 R2 E X NHL
(el) Z2J R(ab) R "-1---1-,-NH2 7-1 NO2 X NHZ (al) CSz N2 R~ _X'-NL G J
(b2) 11 NSH RR~,, N R'XNH G J (U Z COORS A COORy WO0-- o c
(a4) R --X--NH or XSC(=S)Of[ RAXAN, J 3 Nanely, (bl) is obtained by
protecting the am no

Compound No. R, R, A J M
937 CN H A3 J9 -
938 CN H A3 J10 -
939 CN H - A3 J11 -
940 CN H A3 Jgiz -
941 CN H A3 Ji3 -
942 CN H A3 J14 -
943 CN H A3 J15 -
944 CN H A3 Jilé -
g45 CN H A3 J17 -
946 CN H A3 Jis -~
947 CN H A3 J19 -
948 CHN H A3 J20 -
949 CN H A3 J21 -
950 CHN H A3 J22 -
951 CN H A3 J23 -
952 CN H a3 J24 -
853 CN H A3 J25 -
954 CN H A3 J26 -
955 CN H A3 J27 -
956 CN H A3 J28 -
957 CN H A3 J29 -
958 CN H A3 J30 -
959 CN H A3 J31 -
960 C.N‘ H A3 J32 -




group of 2-nitroaniline derivative (al) with a suitable 20 pretiartaoog group
L. This is then reacted with a halide derivative or anmmbniumsalt (a6) to
obtain (b2), and (b3) is obtained by renoving protecting group L. An

ort hophenyl enedi am ne derivative (b4) is obtained by reducing the nitro
group of (b3). After reacting this 25 wth5CS2 or KSC(=S)Cet and obt ai ni ng
conpound (b5), this is reacted with a halide ester derivative (a4) to be
able to obtain-the benzimdazole-derivative (a7) of the 16 July 2004 - 65
pr esent IﬂVGﬂt@@ﬁboﬁﬁdaﬂgltlonR this mey t hen bethydrolyz d as neq@ssary
to obtain a b or es

reacting an ; ; or —al de
derivative (b6) mn@hzthe 2 nltmeanlllnaMederlvatAye (aI) Jﬁxanples pf
protecti ng grouptinctude—atrt+ftuoroacety—group,—acetyH—group;

t- but oxycarbonyl 106group and kenzyl gresp. The agaction petween the 2-
nitroaniline ' i i i

out by an ordi nary9d6dducti on aMenati on Mainder tenmeratureJqonditions of
0C-200C in a Sofvent such as ethanot,—Tethanot—or—dichtoromethane—ustng a
15 mul ti pl e hydrog@&5Sconpound ¥ech as I[MeAl H4, NaBH4, NaBH3EN or NABH( QAc) 3
or a reduci ng agent such as di borane. Im addition, the reactiom between

t he ort hophenyl enedif&ni ne der¥¢ative M) and GS2 can beJ6arried out in
the sane nmanner as Synthesis Method (A), WhilTe the reaction w tihh 20
KSC(=S) Cet can_be Séprled out %%cordlndh%o the mdthod dedéribed im for

exanpl e, organic ég hesi s ( %ﬁ 1963, vol. 4, pages 569-570. Oher

reacti ons can_be cdPfied out the sde manner2is Synthd8is Method (A).
969 Me Al J9 -
970 Me Me Al J10 -
971 Me Me Al Ji1l -
972 Me Me Al J12 -
973 Me Me Al Jl13 -
974 Me Me al Jia . -
975 Me Me Al J15 -
976 Me Me S N1 J16 -
977 Me Me Al Jl7 -
978 Me Me Al J1i8 -
979 Me Me Al J19 -
280 Me Me Al J20 -
981 Me Me Al J21 -
982 Me Me Al J22 -
983 Me Me Al J23 -
984 Me Me - Al J24 -




Benzi m dazol e derivative (1) of the present 25 invention can fgejuprZodyced
according to the followng Synthesis Method (C in the case Eis COOR3, M
is Sand G is an am de bond: Synthesis Method (C) z.'coote~, -SA CQQR3 (c
) } a2 ' | 9-SA COORS} R i | N>-SACOOzi F,N_A X N #-2 X H Q COO Bu HOY
(a5) (c2) (c3) NH (c5) 1 6 July 2004 - 66 wherein, Qrepresents a

nmet hyl ene group, phenyl ene group, etc., Z represents a halogen, and Ri,

R2, R3, A, J and X are_as defined above, provided that R3 TS5 amTnactive
protecting grobiB™E8ERAYa¥°a et Bl groupRer ethyl Broup 5 udder aci dMc
conditions. Nanely, npound (¢c2) 1s obtalned by reacting

t hi obenzi m dazol e cgﬁgound (a5}ewi th tel- butyl &t erhal i dd5derivattve
(ci). This is then dirolyzed under acjdic conditions to obfain (c3). This
10 is then condensed®®ith am n¥Sderivat¥$e (c4) £d be abl¥26to obtarn
conmpound (c5) of thggpresent i gention. In addition, this_nmay be

hydrol yzed as_necessary to obtdi'n the Penzi mi da2dl e derivafive of The

present invention igggwhich R3uLs a hyqﬁ gen ato 15 A Ryg%cal met hod
usi ng a condensation agent is used for The condftjons_of ndensat1 on

am dation. Exanpl esqgf condenggtion aggnts inclyde DCC, C, EDC=W&C,
WECl HCI BCP~andePPA——and“Lhesg_nay hg@ﬁqu ﬂlﬂﬁg or as §2500”bindfi0n

with HONSu-, HOBt o0g94iO0Bt. Thgereacti ogeis 20 canried oujsynder
t enper at ur e cofti-ti-ers—ef—0C200C+in

991 Me Me Al J31 -
992 Me Me Al 1 J32 -
993 Me Me A2 J1 -
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 g7 i,
1000 Me Me AZ J8 -
1001 Me Me A2 J9 -
1002 Me Me A2 Ji0 -
1003 Me Me A2 Ji1 -
1004 Me Me A2 J12 -
1005 Me Me A2 Ji3 -
1006 Me Me A2 Jl4 -
1007 Me Me A2 J15 -
1008 Me Me AZ Jls -




a suitable solvent such as THF, chloroformor t-butanol. Thd6Qulysa004
reactions can be carried out in the sanme manner as Synthesis Method (A).
The benzi mi dazol e derivative (1) of the present 25 invention can be
produced according to the followng Synthesis Method (D) in the case Eis
COOR3, Mis S and G has an ether bond: ~SyAthesis Method (D) ~,OH Ri |
SACOOR3 z (dI) ~' X1 ~S CQOR3 J(-@ ) Rf , F-SACOOR3 2 RX N2 NR2 XN
HOH 0 J ( ; ; :
A, J and X 30Camgowmsd dedi ned a@ove Nagpl y, comppund (d2)yis obtaimed by
reacting, for ' ' i ' -
67 thiobenzim dazbd@s corrpoundMéaS) Thite i s thepzreactedyiw th phenol
derivative (d3) to beable to obtarn—conpound—(d4)—of—the—present-
invention. In addii®@bh, this nHg be hyeol yzed a8 necessmiy to obtain a
benzi m dazol e 5 derivative in whichhr R 3 TS5 a hydrogenm atomr—The
etherification reatk@ibn is carMeed out ¥ M tsuRdbu reacii®n and simlar

reacti ons under erature conditions of OOC-2000C T a-sui tabte sofvent

such as N net hyl rm]r‘gﬁ?ol i ne or M®F usindi®& phosphiie J20 -
1013 Me  Me A2 J21 -
1014 Me Me 7 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 Mé Me A2 J28 -
1021 Me Me a2 J29 -
10622 Me Me A2 J30 -
1023 Me‘ Me A2 J31 -
1024 e Me A2 J32 -
1025 Me Me A3 J1 -
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 -




10 conpound such as triphenyl phosphi ne or tributyl phosphi ne 1sany 2@e4azo
conpound such as DEAD or TMAD. The other. reactions can be carried out in
the sane manner as Synthesis Method (A). Benzim dazol e derivative (1) of

t he present 15 invention can be produced according to the follow ng
Synthesis Method (E) in the case E is tetP&zole-5-yl and Mis S Synthesis
Method (E) N nil ~-S-" F12 x Nj f3 (el) R2 wherein, Ri,r R2, A G
J and X are as—defined—above—20—Fhenitrite—form{el)—is converted to the
tetrazole foroohpdhndynseactimg With various azige conpognds. Exgnples
of azide co ' i i i

trimethyl tin azide3}3 hydrazoMe acid med its ammoniumsgts. Wien using
an organic tin i ; = .
relative to conpoufd4(el). InMadditi onMewhen usiadg hydrazopc acid-or its
amoni um sal ts, "I-5 nol €S of sodiunT azide and —ammoniunrchtortde—ot
tertiary amne such03% - triethMeam ne Méoul d berdsed relative to cenpound
(el). Each reaction 30 1S carried out at a tenperature of COC2000€ by
using a solvent sl@hbas tol uele, benze® or DMFA3Benzi mida2ol e derivative
(1) of the present_ _1nvention can be producéd according to the fottowng 16
July 2004 X' GR2 %N OR "XM8 N 0 Syfehesis MB8hod (F)J1% the case Mis

SO or SQ2: Synthef6§8N@thod (ﬁg

Me A3 Jl4 -
1039 Me Me A3 Jl5 -
1040 Me Me a3 Jlé -
1041 Me Me A3 Jl7 -
1042 Me Me A3 J18 -
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 Jg27 -
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 -




R YL-N A-COOR3 R:,N A-COOR3 R IR QACOOR3 (a7) | SI ) --s | 18-Jaiy2008 -
(11) (12) wherein, R, R2, R3, AL G J and X are as defined above. Nanely,
sul foxi de derivative (a7) and/or sulfone 5 derivative (f2) are obtained by
reacting benzi m dazole derivative (a7) with a peroxide conpound in a
suitabl e solvent. Exanples of peroxide-c&fpounds used include perbenzoic
acid, mchl oroperbenzoic acid, peracetic acid and hydrogen peroxi de, while
exanples of sehy d

are no- partlcgb@poﬁggtnbptlon@_on t he gsage ratlg of conpgund (a?ﬂ and a
per oxi de co
a w de range,
15 reaction isnc : : :
room tenperature, auﬂseach reactlon |$uxyp|callm1conplet@Q in aboug 4- 20
hours. Benzi

produced accord|ngl®b9the fol l &M ng 20te®ynt hesi alMethod @B) in thescase M
is a single bo

NH2 (gi) 0 1 ~A NH6GJ R2 N6H R2 J Mepy?) (g3Rl(b4)  J4 s
1061 H MeO Al J5 s
1062 H MeO Al J6 S
1063 H MeO al J7 s
1064 H Me(O Al J8 S
1065 H MeO Al J9 s
1066 H MeO Al J10 S
1067 : H MeO Al J1l1 S
i0e8 H MeQ Al Jl2 S
1069 H MeO Al J13 S
1070 H MeO Al J14 s
1071 H MeO al J15 S
1072 H MeO Al J16 s
1073 H MeO a1 J17 s
1074 H MeO Al 318 s
1075 H MeQ 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 i MeO Al J24 s




wherein, X, A, G J and R3 are as defined above. Nanely, benzgnugaooke -
derivative (g2) of the present invention can be obtained by reacting a
known acid 25 chloride derivative (gl) with a diam ne conpound (b4). in
addi tion, hydrolyzing -COOR3 of (g2) as necessary allows the obtaining of
benzi m dazol e derivative (g3) in which~RB0is a hydrogen atom 16 July 2004
- 69 Furthernore, the cyclization reaction is described in the Journal of

Medi cal Chemi-stry—{J—Med..—Chem.) 1993 Vol . 36, pages 1175-1187. In
addi tion, Z-Gcomieseid bes. i n synt hesi s f{et hods %‘(A) t hr Oj,lgh (F) n be
synt hesi zed nunber of publications. For exanple, a

benzot hi ophene halighke derivati e can @@Osynt hesmed byndﬁ:ﬁr ring to t he

foll owi ng |i terattre—and—patent—speeifi-cation— Bx20" Rif CCl |

10 J. Chem Soc. (U®Kb), 774 J.g Chem &ee. Perkig;Trans 1J26§1972) 3011
SAM7 | R JR==1-SBut—SNBSSBrJACS—74—664-(195] Pat ent

US4282227 These camgminds can a so be sgot heS| zeglby ref Qf;_r—,i ng togdhe

following lit ; nds

can be synthesizedOt only byH MeO Al J28 S
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 J1 S
1090 H MeO A2 J2 5
1091 H MeO -V J3 S
1092 H MeO A2 J4 S
1093 H MeO | A2 J5 S
1094 H MeO AZ Jé S
1095 H MeO A2 T J7 S
10%6 H MeO A2 J8 S
1097 H MeO A2 J9 S
1098 H MeO A2 J10 S
1099 H MeQ A2 Jil S
1100 H MeO A2 J12 S
1101 H MeO AZ - J13 S
1102 H MeO A2 Jl4 S
1103 H MeO A2 315 5
1104 H MeO A2 J16 ]




the reactions described in the following literature, but al g6 Jayy 2o0gbi ni ng
typi cal reactions such as oxidation- reduction or OH hal ogenation. J Chem
Sac, (1965), 774; Bull Chem Soc Jpn (1968), 20 41, 2215;'Japanese

Unexam ned Patent Publication No. 10- 298180; Sul fur Reports, (1999), Vol.
22, 1-47; J Chem Soc comm, (1988), 888:6J.~Heterocyclic Chem, 19, 859,

(1982); Synthetic Comrunication, (1991), 21, 959; Tetrahedron Letters,
(1992), Vol. 33—Ne—49_7499; 25 Synthetic Communications, (1993), 23(6),

743; Japanese cd,:[g@gﬁ{ﬂ' Pat ept Publication No. ,2000- 2392 0; J
Chem , (1985\, 28 1892§gArnh g%arnn {1%52\ QnRA?7, 513 tjyl(h|m(?i:xrm“mk

Soedi n, (1973), 8,11®26; Bull. gChem Sggo Jpn. , 2£1997), 3710, 891, Chem
Soc. Perki nl, o . ; ;
Chem Soc. Conm ](1](%72) 83 161 July 28@4 - 70 Ap particgulgr, theg
hydr oxynet hyl i i i
easily by referri rﬂglovto J Chenm Soc @bem Conmu (1974)319849 W tdh
respect to i odi 2 T 1 y
exchange wi th Nal la]ritB SO fort hH In adtheoon theAZ]uat er na:rz;o ammnl Lgm sal t
derivative of benzotnlopnene can be—synthesized by Teactinga—suitabte
am ne such as di mgtf ami ne wi th t he pHe@i ously A2enti onektibenzot hisophene
hal irde derivative. Tn addition, 10 it nmay al SO be synthesized T the

fol | owi ng manner: 11t hesis Mithod (HEe01) (h5)ANNeal (W@R (h6) S

1111 H MeO a2 J23 s
1112 H MeO A2 J24 s
1113 H MeO A3 325 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 331 S
1120 H ~ MeO A2 J32 S
1121 H MeO A3 J1 s
1122 H MeO a3 J2 s
1123 H MeO A3 J3 s
1124 H MeO A3 J4 s
1125 H MeO A3 g5 s
1126 H MeO A3 J6 s
1127 H MeO A3 J7 s
1128 H MeO A3 J8 s




COCEl COCEt wherein, R represents one or nore substituents i n6tlay 2004
above-nentioned J, the nunber of substituents is optional, and the
substituents may be i ndependent 15 substituents. Nanely, cyclic

benzot hi ophene derivative (h3) is obtained by converting the am no group
of 2-nitroaniline derivative (hl) to ac%&no form (h2) and reacting with

et hyl 2-nercaptoacetate. Moreover, carboxylic acid (h5) 20 is obtained by

cyanati ng t he—amno—group—to—a—eyanreo—ftorm—{h4) followed by ester

hydrol ysis. TheomssdiaxWd.c acid, is theg decarboxyyl ated t g obtain (h6).
Conti nui ng, t i i

foll owed by N-di metid ati on towbtain fe8) and tken 25
N- net hyl at i om to be—abteto obtartn—quaterrary—sa+—h9)—0Cy
am no group of 2-nilt3laniline #Eh2) CN HSGEO=E! NER3ICOON 1j6¢July 204 - 71
derivative (hI')y” by Cconverting the am nmo group to —diazontumusthg—For
exanpl e, hydrochl drli3d acid or Sodium ¥ebfite, amdl then funther reacting
wi th copper (I) “chlioride and potassiumcyan de to-ctonvert—tothe—cyano—>5
form Reaction frdmh3&ano formHi(h2) toMe@nzothi dbhene deéri2vative @h3) can
be carried out to _ohtain cyclic Dbéenzothiophéne derivative (h3) by teating

with ethyl 2- merddptacetate £n a sui¥e®l e sol Viht suchJd8 DMVF i nSthe 10
presence of a suit%gle basi c reagent q% referring to the
1134 H e0 A3 -

f obhowed by g
A

Cyrahati-oh—of-t he

T

J14 S
1135 H MeO a3 J1is s
1136 H MeO A3 J16 s
1137 H MeO A3 J17 S
1138 H MeO A3 J18 S
1139 H MeO a3 J19 S
1140 H MeO A3 J20 s
1141 H MeO A3 g21 S
1142 H MeO . a3 J22 s
1143 H MeO A3 J23 5
1144 H MeO A3 J24 s
1145 B MeO A3 J25 S
1146 H MeO A3 J26 s
1147 H MeO A3 327 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



met hod described in, for exanple, Synthetic Comrunications, 1B30f)200443- 748
(1993); or Farmaco, Ed. Sci., 43, 1165 (1988). Wth 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
DMBO under suitable tenperature conditiong3 E£ster hydrolysis can be carried
out by routinely used nethods For exanple, carboxylic acid (h5) can be

20 obt ai ned by _ester S |n SUI solvent such .as THFE-eOH in
the presence oF nath'ﬁﬁ aB‘}e i) & 36’ egﬁ’&’hlé‘s thediCamehFdAEx COOR’ The
car boxyl i c acischddecarsbeeyl ati on reaction can be carried out by heating in

a suitable SOlvent£§Hﬁ$1%%53§kﬂﬁf@9| e-solvent in the presence of a copper
catalyst. Reductio € cyano gro p to an anmno group can be carried

out to obtain the am no fornlby, for exanple reduckp@xmﬂ a suitable

sol vent such a@l B@-THF und@ §ultaaie te Lure gandi wi N USicBghe a
sui tabl e reduciig®8Q agent sech~as, |TTHI UMK nuﬁrhydrrﬁagﬁggfﬁylation of

t he am no group @an be carrled@Qut by heatlngﬂjn for exanplepsformc acid
or- aqueous fcrmalin souytlon Conversion of the amino group to a
guaternary salt 35 can q_ wpody, for eR teacting wti-;
nmethyl iodide in ethano@fsoh# Indole-quarer 'ggﬁ?ne salt derivative
can 16 July 2004 - 72 synthe5|ze§ according to, for sexanple, the follow ng
met hod: Synthesis Method (K) whefBin, R represents ¢ or nore substituents

inthe 5 abo%ﬁ@ﬁ%ﬂhhoQe@eﬁreggﬁtgugbﬁ5185e5u8§tEﬁHSHEEmiaroup, 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 €S, 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 (aé6)
to be able to obtain the compound (a7) of the present
invention. In 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 carriéd 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, neﬁtral or alkaline
conditions. In 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 orthophenylénediamine
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, vol. 36, pages 1175-1187



optional, and the substituents may be independent substituenssulyltaoe!y,
nitro form (ki) is converted to an enam ne (k2) by enaninmation followed by
converting to the indole 10 form (k3) by indole cyclization according to
the method of Reissert. Moreover, the 3d position dinethylam nonethyl form
(k5) is obtained according to the Manntch4reaction follow ng
N-dinethylation and this Is followed by N-nethylation to be able to obtain
the 15 quatern mne .s It (k6). The enam nation reaction can be carried
out by, for éf ﬁ%&t%ﬁﬁnﬂhe 0-ni trotol uene derivative (k1) with

N, N—dinethylforwammhe(heaaﬂxﬂnamemmeean&hﬁwbbahuﬁuﬂazbneacompbhﬁalQasq|vent
such as DMF. al I.ndol clizati eactlon e carri.ed, out

reacting at r%§h1?§ﬁﬁgghf%¥%%h F% cg%roeéﬁaé |n t bprgégﬁééngf %aney
ni ckel in a s@ tt@&Fperadiurentcfs §CK-a90 *Colivennde Nresehykabifon basebeucarri ed
out py: 801 EaTes, MENeRlba%oL N, 56! AEBL-UEhDO 43 DY pXYPOL ass um or
di net hyl oxal at e. 3rd pdsition di Pam noRBEhyl atton can be carried out
by, for exanplC€Pdidiiegs; 1o€ ﬁ&nﬁF@H“@éﬁCﬁr@ﬁkxﬁétlpéaéﬁﬁﬁglaﬂ room

tenperature in di om@em%ttll@na%dwa@nsQtn\»f@Btengim@aaaaméoeémﬁeﬁﬁal i(Bs)
sol uti on or %P§p¥] 16 Jﬁe% 2004 - 73 dlneth%Ian1ne solution, In addltlon
a &

the indol e de A 96a Va§ﬁﬂ?h8§|?@@°ﬁ}“ efaLti h§80 oCBRePRi terature of
Het er ocycl es, cvmkleﬁzouNobylag1Q5t1©@98&)a beMpeeavare bengothpophenen

i ndol e ﬁgd otQ%r Q%%%H%%y%l %h g&?@néégﬁa erﬁgny %@cﬁ? %?gobe

synthesi zed by referring to o
Cs,C0, in accordance w1th the conditions of an ordinary

N-alkylation or N-acylation reaction.
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)

G5. 1 1
e NO2 AN\~ NO; z(aﬁ)‘! HﬁNoa ) [ NOz
A2 X NH 22 Nht REX & RETX aH
~J J
(21) (b1} {b2) o3
3
B' ~-NH; Z.,,GOOR

! 8
- II S NS @ | St
RTXTNH orKSC(—S)OEI 2NN,
g

(b4) (bs) £y

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(=8)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



literature such as Heterocyclic Conpound Chemistry, (Kondangbaugcoeatific,
H Yamanaka, ed.). 10 Benzi m dazol e derivative of the present invention
can al so be converted to a nedically acceptable, non- toxic salt as
‘necessary. Exanples of such salts include salts of alkali metal ions such
as Na+ and K4, alkaline earth netal ionsuch as Mgt} and Ca 2+ and net al
~ions such 15 as A" and Zn2+, as well as salts of organic bases such as
anmonia, trieth .propanedi am ne, pyrrolidine,

éla 'neh ethilenedianiggh

pi peri di ne, pPPEPEDFNENVERLIPRI nel?| §eihEioRnoENAE, MBY hERBR RPN, N, N

di met hyl et hanbydrbhezed- hydnexgpspeyi donebtghticaspehpem28aande

N- et hyl gl ucam n._parti ar alts.of L, Kt 2+, _lysine, choline,
N, N- di et hyl e ggg g%?%eggngH%+pﬁ%?ﬁ?%gfﬁggﬁ?ﬁgna}% Bﬁz?grﬁbriﬁ a

Benzi mi dazol ehyérpgani geowf the present invention strongly inhibits human

chymase qactivity. S \fLcal I £50 1.5, - S preferably
0.01 nM or nore tg@#ggééghgﬁgioggﬁnkgsgn n%%g?%gg?egg%gét%§qﬁynwl or nore
to | ess than SOBCHAMIITRR BRRYPReEESE| Balide| darivetbvet hampeaient sahventi on

having such sypefi 8f abU8RPcENIEBS@at DPEDILOS Yy deEhi VhEY2CRD PSS EInas a 30
preventive agent,and/or thfrapeutlc fgent clinically applicable to _various
di seases. Ben?Thi-taLtVe G211 vat F¥RUBHEE hef pPERERTLI AT eHEPBR L chnc bade

adni ni stered aratiylosroacedyal §yoas, aacPbal ngesud | celbeosRpsatbony 1 oget her
compositi on | raibarraoboheh P5ReT " G priet ST RRkiter shiaTetrati on
i ncl ude i ntravehvosnilbnguigr POaYive 7¢al s ubedt ahdelusde | der ivarsive atbhe )
tranSCUtaneouéanrﬁétéérri@@séﬁta@? éﬁtéfﬁ§iﬁf§ AL O L A O0at 1 on
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 KS8C(=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 (&).
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
z¥cooteu Rt 1
Al c00R3 R N, A-COOR? : R N_ A-COOR®
RN grc0oR? @) ;KhI g —_— ;Ift[w—sACOOH
H 'COOBUY HOOC
@3) (2) {c3)
J-NH» H‘ N 3
P H;f:I \_ACOOR
o
NH




Exanpl es of drug forns of said pharnmaceutical conposition inéllugeoodbl ets,
pills, granules, powders, 5 liquids, suspensions, syrups and capsules in
the case of oral preparations. Here, for the nmethod of form ng tablets,
tablets can be fornmed by an ordinary netdyod using a pharnmaceutically
acceptabl e carrier such as a vehicle, binder or 10 disintegration agent.
Pills, granules and powders can be forned by an ordinary nethod using a
vehicle and sehéeeth, QnrébsesaﬁeSnanméth§$ehébbﬁb§p,LEEEh?ienéuéﬁéﬁﬁiOnS

and syrups c be forned rdin 0 _an ordinary et usi ng glycerln
esters, aIcoh%Fs wéteepr gﬁtabﬁQEBE?n' BIBpsdt es canAble%ﬁ%e%

f||||ng gr anubes, apodﬂélsedrabequiﬂsoamdeéothatth3|ﬂ%fanxmnﬂdﬁ%Tdﬂadehof
‘gel at d epar at ap._be adminjstered in the
gel atin and sgroforthy h%?o@ aéu@ﬁ Q? A 808y Y Qﬁgu%d%¥nl $¥§t?5ﬁu8y

formof an |nject|on aration In case’ of
i nt raverfous, §Hﬁéﬁtéﬁééh§ %@ndlh%@aﬁuscular admi ni stration. Exanples of

i njection preparaihp8syi n@&xﬂﬂ@uﬁ@e(@%elé NowPh $he@ BNzl 0oz

derivative of the present invention is dissolved in a water- gluble l'iquid
agent such astBh9§$BFﬁ@?%%?°%%l?ﬂ%POQ% dofab hewtbBetehtwhich it is di ssol ved
I n"a non- aquebusyléSﬂurmaBg@@td@@ﬂvasedeo{cag org@ggclgsﬁﬁénsgch asf

veget abl e oil S ut aneous, adm nj stratipon, a_dru orm
sugh as an Oln¥épo%9§e§2?§%. d%% eC SR %?ﬁe%?sOb%%l%ah CHe: ng%h% by

m xi ng 18 benzlﬂ1dh§@l@onﬁﬁm&ed|W®tbfamh@epdesﬂmatlmwent4pntMAE@ aSmiei |l or

vaseline and g9 §Qfih, c&\’ﬂibc%&ncﬁe(a@ﬁ 8?%1?@ V%P%é@r?'t bi’l%‘géﬁ‘{{‘gna

benzi m dazole _derivative o present A Ehul sttier. in
the case of r@efhFi@@nm Wit Ry e Qﬁﬁﬁ¢ﬂ3%¢@uasnneQE£$ﬁwwlﬁp;mbﬁ@wmed in

the form of acBePPOSs: L Jasl e dsl@tive SOF t KANSH S @NLFOL{ 084 Ny
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 PCC, 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 out in the same manner
as Synthesis Method (&).

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)

o . z?;?“ coor®  VoH N ACOOR®
N A @)
R2X

H
OH O

(25) (d2) (d4)
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 (d1) with



In the case of nasal adm nistration, a preparation 16 July 2G64uly ZDd4 can
be used that is conposed of a liquid or powder conposition. Exanples of
bases of liquid preparations 16 July 2004 - 75 that are used include

wat er, saline, phosphate buffer and acetate buffer, and may al so contain
surfactant, antioxidant, stabilizer, pr rvative or thickener. Exanples
of bases of powdered preparations include 5 noisture absorbing bases such
as water-solu Les l, owe kyl her s et hyl ene
gl ycol ponV|E$gO€§3%%ﬁﬁgggglg coﬁ%bhﬂ 335 uraﬁle)?Llls ¥s &é?@r éﬁggﬁéble
bases such asvdéh pheaed, d§F&Wéﬁé§e (éBdtépnbe abbbetg abtiaénossmbbrked

vi nyl polyner3d4$ooalEh@ugeewah%riﬁ@bﬁﬁhsnbaSQE abaieisher ahls- mbg
addi tion, the e used as a m xture. Mreover, anti oxl dan

col orant, prei P&Qﬁy & éﬁtP§€Bﬁﬁér8rtop@P?ééBrébbénagﬁh@aﬁﬁﬁebe added to
pomderedSprepdeaubamive 5&|dhhbﬂURﬁ rgeya{ angnﬁomdered prepar ati ons
can be 15 adn1n|st% ed In_the case of

in rth.
i ntraocul ar adni ni $ F%gﬁrggﬁca dﬁ oﬁ§a8 ﬂBnlﬁqﬁéﬁﬁéegyguﬁagﬁ can be
used. AqueousMeyeunmbshesacamousendtsimhéapureﬁcﬁdoﬂ@t&ﬁdéf physi ol ogi cal
saline for th I shn aly.20_s urified
wat er - f or the%ggpég§95re 8Ohggﬁggusegff g b ggefgrn1o gﬁﬁ% ugoiﬂgﬂgnded
eye wash by a88FRgas Ns@ﬁ?éﬁ@@ﬁrphpbhyﬁeortﬁHEKEﬁengaadeosprnh I n

addi ti am |tc@ﬁﬁoahéosQ@hU§§dtfﬂpﬁgﬁyiﬁﬁ8k8ﬁ1§e38£up}fb@¥ﬁl§ﬁ86%9¥neadding
u

a SO|UbI|I2atIO§ gent such as non-ionic 25 surfactant us eye
washes can us8%9 ABn2Z[uECHROURE| FERE #8rDERP et BHAPor The @bh@ént and

can al so be wveedtiontheahobe 6hraiB8QNcaEULAUSHSE USPRAGRENEYE ¥ash.
Synthesis Method (&).

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
PN ACN .
. > RN AN
RE Ry Ny L LS N
} REX TN,

J
(e1) (c2)

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). In 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



Exanpl es of drug forns used in the case of adm nistration tastlhg 2ope other
than as an eye wash 30 include ophthalmc ointnents, applied Iiquids,
sprays and inserts. In addition, in the case of inhaling through the nose
or nmouth, benzi m dazol e derivative of the present invention is inhaled

usi ng, for exanple, an aerosol spray 35 f Tnhal ation by conmbining with a
typically used pharmaceutical vehicle in the formof a solution or

suspensi on. | raddisi;an | azql e (§AY the July 2004 76 -
vy Helsii @ MeQ?%é q%q 49 %hg g% by Es %g

present invention can st'ered A& forn1o 2powder using an

i nhal er in direct @dﬁﬁ@@ﬁhﬁ Mﬁtbﬁé (Eungs Pharnaceutlcally al | owed

carriers such as i ptonlc ents, preservatlves ant i septics,

moi sturizers, buf ?e SI 96@%‘?%9 iers, disperda agﬁcg‘?"abl ity ,“g_%ﬁ'cﬁéma
se

added to these var REUX By eparations as neceséaky M, I additi i x

vari ous preparations cah be sterilized by perfowm ng treatnent such as
blending wwth 10 a dis¢hnfectant, filtering using a bacteria-trapping
filter, heatinﬂsor Jdrradiatjng,as_necessary. Alternatively, a sterile

sol i d. prepar at''6n® d8n Ber Broducels dhd Used of ta%ke s sirRinrg @bastspendi ng

in a suitable steramelki, C]Qhﬁ!fbﬁﬁi"&dl a&ehya’e&v@r(&@) usgda/dp &hihopgh the
dosage q; benzi.m.da oIe lvative resent .invention_ varies

according to thety éVSf sﬁﬁgeObEGﬁFﬁQSPﬁaF?%ﬁt+6%t%@%ﬁ%ﬁ%@%ﬁ?%ﬁs age,
sex and bodydaeﬁght;vet¢a7mfwnhh papeeakjidét compdyd cih |y dubbdble

o/ day! per soncoadr ef gl vod0o2 gepgmaglg&gsc?un Lrufy ol o of

admi ni stration erson DF et era
ng/day/personPthenﬁﬁhCoﬁQFdadﬁrﬂh @I@P?BheBn@hCagClﬁtrEﬂmﬁmmch acid

and hydrogen peroxide, 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)

G\“,A~COOH3 »

k] Rt
HEI:INHz 1) O 2:{:1&*A000H | 9__ACOOH
———
G, J J

(b4) (82) @)

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 (bd).
In addition, hydrolyzing -COOR® of (g2) as necessary
allows the obtaining of benzimidazole derivative (g3) in
which R? is a hydrogen atom.



subcut aneous, intramnuscul ar, percutaneous, rectal, nasal, inérjayaooar or
I nhal ation admnistration. 25 In addition, in the case of using
benzi m dazol e derivative of the present invention as a preventive agent,
it can be administered in accordance with_ _previously known nethods
according to each synmptom Exanpl es of Taﬁ%eT di seases of the preventive
agent 30 and/or therapeutic agent of the present invention include
respiratory diseas r hi i.nf .ory. and.al l.ergic
di seases such .as a?ﬁ%ﬁﬁ%@“éﬁﬁﬁn??%sF§%3§§%3 er & F#?ggg%g éP?FEéEFQ,

car di ovascul art™ &m§bé§@§n§dc@fa#egépéﬂo§£ﬂ@i$§$yuﬂén Medi.oG8em35 ,

vasoconstrictiigm3 pedipheral seigeeguliayeLy 1@psorders, renal insufficiency
and cardi ac insufficie %y,,and bone and cartilage netabolic diseases such
as rheumat oi d arthFPt@g 161901y 22604 depprikRd &8t s¥aLhRFLE Bethodganyl es
The fol 5w ng (pnotihdesgh detackadbexphanakbkeneal biheerpre$aat thnyention

according to i r tion_exanpl.es, .5 exanples and test exanpl es.
However, the %%%ﬁ% %g%ﬁ & OSr@EEﬁ%CFﬁﬁgﬁﬁron is not restricted in any sense

by these exanpl esFofrRekemphee ExbepkethlioPheduchbdhdef derivative can
5, 6-di et hyl bgnazigyi,dazakea- 1,ho , +RYLLdi H2 . reflux, 18hr, 70% N
ASH N H 10 40 n1g?o.ealnﬁn|%90%egggﬁgﬁangu%Pgdgg&g%gl% d2a§?sa§uré

and patent specification.

Br

82,05, NBS
H;f] y % , a4f| A
. s CCl, .

i0 J. Chem. Soc. (1965%), 774
J. Chem. Soc. Perkin Trans 1, (1972), 3011
50,Me; NBS
1 T — 2 L AN
X s Bult S s =Y s 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 halogenétion.

Jd 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.
Jpn., (1%97), 70, 891; J. Chem. Soc. Perkinl, (1973),

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




a pyridine solution (40 m) of 4.5 g (33 mml) of 5,6- 16 July 2004

di met hyl ort hophenyl enedi am ne. After stirring the resulting solution for
18 hours while refluxing under heating, water was added foll owed by _
extraction with 15 ethyl acetate. After drying the ethyl acetate phase with
anhydrous nagnesi um sulfate, it was conteffrated under reduced pressure
and dried for 6 hours at 80C under reduced pressure to obtain 4.1 g of the

(or 25 o O s el MG Rl R s 5

4 (5, 6-di net hwfbéxmaﬂtdamh@nz cyint h)leo)sb’unttdﬂ%atzedetala}slllgsbqr N f8riring CO2Et
~ --SH H NEt 3, DV, éﬁ% %%I&r g%léN gm%H zS;I(IW%ETM%S 35 tl (0.25 m"rDI)

of trlethylan1ne an utamdate ethyl ester were
added to 36 ny (O“QGhnﬁﬁﬁPeeﬁ 506l@ﬂﬁéﬁﬁylb@ﬁzC&1daﬂoBe—ZOEmﬁobanAbEer

stirringsthe opsuitieag heub@@nfe&c%%ngeuaatﬁtNQQCand“@befoW%g added
fol |l owed by extraction Jul wi th diethyl ether fter drying

the diethyl ether ﬁﬁaég lﬁﬁ?ﬁ*aﬁﬁ?dﬁ&é§eﬁﬁéﬁ§s?@ﬁP§&PWa?éltlﬁeﬁagatlve
concent r at ed aﬁdbeme@mddephaaepuehfb@dsbﬁtﬁebhﬁadgﬁb eebe&mneheonatography

Ecséﬁge S;ggl @%%%lrna pgﬁeéﬁhgﬁog%ahgmg%hn?amlne w1%h Ergglogggg
mentioned benzothiophene halide derivative. In addition,
10 it may also be synthesized in the following manner:
Synthesis Method (H)

NH, CN

A
NH, \\ co,E: S A N
— cooet — || N cookt
F s g

) 2 o) (he)

A o A Nl
S
[\\ N—coon I\ \
P /

(h3) (hﬁ) (17)

/
A N\ A NMe,yi
|\\ AN I\\ AN
F g FF g
(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) is
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 (hé6). 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 guaternary
salt (h9).

Cyanation of the amino group of 2-nitroaniline



ound was carried out by identifying it fromthe nol ecul &6 Jogiagiod usi ng
ngRB. Cal cul at ed val ue NIZ 292.12, Measured value (MtH)+ _  293.40 10
[ Ref erence Exanple 3] 15 The foll owi ng conmpounds were synt hesi zed accordi ng
to the same nethod as Reference Exanple 2 Confirmation of the conpounds
was carried out by identifying themfrom iLhe nol ecul ar wei ght using LC- M5
4- benzi m dazol e-2- |thi o butanoate ethyl ester Cal cul ated value M =

1264. 09, Nbasuﬁ@&rﬁﬂﬂi&e(whdh+§g oAl i4d 't e a%ﬁﬁlu%%%ggg%lnldazole 2-

| thi o butanoatge _eth est.er Cal cul at ed val ue “Measur ed val ue

(M+:-|) + = 30193378 | 5da9 ~feF =R LemF hygarochd ogicg ac2 . prmeok) uof

5- net hyl - 2- n|SMd&ameo|enﬁcmdenMEmetﬁe&ngé@ﬁlh@ %?tgicgb EFEX&ZLgoggd by
M_bar.ane_di net hyl sul fi de conpl e

ﬁ;gFPhgga{n80é%lk FEF %t S 88 Y agt n% RPEVEER &P EPgcrdaner e

dropped ¥nto @ﬁﬁ@lreactlon systen1 whi | e coollng with ice and stirring. The

th tat n e S tain 100 m - of
Theterence Bxample arebrageeioasapos e (RaTH e’ BehBoPRi BpBane®y " n7
hene Step 1 PP&dd¥atdNeof h3) ﬁ?drbﬁyﬁéfﬁyﬁdpontttotobuema cHELHO

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 qﬁinoline~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 aminoc group can be carriesd out by
heating in, for example, formic acid or agueous 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 b



16 July 2004 - 79 - the aqueous phase followed by extraction16iJuly 2804yl -
acetate (100 m x 2). After washing the ethyl acetate phase with saturated
brine, the organic phase. was dried wth nagnesiumsulfate followed by
concentration under 5 reduced pressure and drying to obtain 3.91 target
conpound (yield: 85%. Step 2 Production 3-fornyl - p=ni trotoluene HO
DVBO, (COCl)2, Et3N NO2 CH2Cl 2, -60Cg of the 5.5 ml (63.2 mol) of oxaIyI

hi de were t 1 i C ed to -60C.
Aft g:I 20 m nutsgg@l@si%er% Qcégrﬂhn g ?#)QD%g%tnagg ggec%g nd"*8¥irred at
-60C foll owedmf%hﬁ’ﬁnut es Iater by the addition of 3.91 g (23.3 mml) of

the 3--hydroxynmet hgknphesiikr gbehygnexpbtained in Step 1 at -60C and
stirring. 15 After 30 mnutes, 45 nm of triethylam ne were dropped in at

-60C and then retur qed to roomtenperature. After concentrati ng under

reduced pressure, O hydr ochl >at% d was addeg to the risi due
fol | owed by extractl mntﬁ ethyl lacet ate 5( -2#—“$heior api ¢ phase
rated undeéf 'yeduced

was then 20 dried w gne5|un1§ I'f’at e and cong
pressure to obtain 5&{;2 g of the tNar get corrpound (crude yiel d:*130% . Step

3 Production of 2-carboxyeR I- - met mq befizo b]th| ophene NO2 K2CG3,
DVF SO 50 C N

P

(kS)

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 agueous



0 HS"COOFt pit 5.02 g (63.2 mmol ) of the 3-fornyl-p-nitrotolléGenly 200bt ai ned
in Step 2 were dissolved in 50 M of DWW followed by the addition of 3.06
m (28.1 nmol) of ethyl nmercaptoacetate and 4.85 g (35.1 mmol) of

pot assi um 30 carbonate and stirring at 50C. After 9.5 hours, the 16 July
2004 - 80 tenperature was raised to 80C-f @Bl ewed by addltlonal heati ng
for 100 m nutes. Follow ng conpletion of the reaction, 250 m of water
were added to the reactlon solution followed by extraction with ethyl
acetate (100 5 FAMSERYLMILSAMYA%h magnesi um sul fate. After
concentrating the SOirv&de'.uﬂdﬂ’f riﬂfhjcmhdmeewmaﬁﬁaa dasise was purified

by silica gel col chro h (h xa et.h, acetate = 8:1) foll owed
by additional | y*¥TH U{H]er q%‘?a‘?ioel%al oetlfn%%ffﬁ hy 10

(hexane: et hyl &mttadcmyclle&: 1)Vd10. dm,alma 2. m,smll(wamyml) of the target

RGNS e B BB T

s,3H), 1.41 (s, 131-‘9811533&]@1;53 maﬂruoiﬁﬁctartsh @faternary salts can be

2 car boxy - 5- ety ienzold ty A AGNRE T FdhEs H Gy of | ux,
20mn v'S 0 30 of a solutlon of net anol_, THF and M aqueous sodlum
hydr oxi de sol utltjé%ﬁllqtulr%)sqﬁé’r EER TS S gj3°“(597"-81)d AL he

2- car boxyet hyl @kéﬁadﬁgﬂaﬂguﬂgﬁﬁjﬂﬂdu(Hﬂuyumangnay jh Step 3 and

o e, Ator 30 ik SR L e nairliSot sk sl
preci pitate. Thian wesd hen ovasteatted tho & 0nadicHl Matarcepidaldra echdm- obt ai n
2.03 g (10.5 '@B&Qc(galt as necessary. Examples of such salts include
salts of alkali metal ions such as Na' and K', alkaline
earth metal ions such as Mg®* and Ca®* and metal ions such
15 as Al1* and Zn*, as well as salts of organic bases such
as ammonia, triethylamine, ethylenediamine,
propanediamine, pyrrolidine, piperidine, piperazine,
pyridine, 1lysine, choline, ethanoclamine, N,N-
dimethylethanolamine, 4-hydroxypiperidine, glucosamine
20 and N-methylglucamine. In particular, salts of Na*, K%,
ca®, 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 0.01 nM
or more to less than 1000 nM, and more preferably (.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,



25 the target compound (crude yield: 107% . 1H NVR (400 Mz, 16DGL300EppM) :
7.94 (s, 1H), 7.74 (d,1H,J=8.56 Hz), 7.69 (s,1H, 7.27 (d,I1H J=8.30 Hz),
2.47 (s,3H) Step 5 30 Production of 5-nethyl benzojb]thiaphen e CH Cu,
auinoline b 190C, 1.5h -S 2.03 g (9.87 mmvol) of the 2-carboxy--5-

met hyl benzo[ b] t hi ophene obtained in Step 44were dissolved 16 July 2004 -
8l in 10 mM of quinoline followed by the addition of 799.2 ng of copper

powder and heat.i to 190C. After 100 .mi nutes, the solution was cooled
fol l owed by th&® R EATEP ISt L HATYSE N M RS AR W S i R S+
extraction w thasadt lyld deatraiceu(l4t ddmd nd)striwicar.gani ¢ phase was washed

with 40 m of water n | d wth AR S|u ulfate Aft
concentrating the sgﬁﬂﬂﬁ?ghn erCﬁu ea™ pres gi %ed by

silica gel col genposhrtdmet dgrcapine (ﬂa@&m,etphgﬂllsa,cegtmmleszo p@wdecrsqbt ain

Step 4. 960 TANNRS(2R M CReray Y hat Y serCa Rg s B RS 6o

(s, 1H), 7.40 (@redl pzepesagdpnsz 24 (m 1H), 7.17 (d, 1H J=8.24 Hz), 2.47

(s,3H) 15 Step 6 Preaduel,i &rOfnd nfdthomt Mo ¢aMPPabiler, tablets can
met hyl benzo[ b] hlophen CCl 3COCL,, A1CJ3 2C|2 - 65- 4h Ca 3 .10 m of

di chi or omet hanBewEPEMRGILY &8 PTEHngTEo MeFhathwmis)ing %ﬂﬂﬂﬁﬁ%ﬁﬁQQﬁ%§ﬁﬂéﬁ‘de

foll owed by coakcceptbble carrier such as a vehicle, binder or
10 disintegration agent. Pills, granules and powders can be
formed by an ordinary method using a vehicle and so forth
in the same manner as tablets. Liguids, 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
ligquids 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, subcutanéous or
intramuscular administration. Examples of injection
preparations include the case in which a benzimidazole
derivative of the present invention is dissolved in a
water-soluble liquid agent such as physiological saline,
25 or the case in which it is dissolved in a non-agqueous
liguid 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
30 can be formed by mixing a benzimidazole derivative of the
present invention with an oil or Vaseline and so forth,
while creams can be formed by mixing a benzimidazole
derivative of the present invention with an emulsifier.
In the case of rectal administration, administration
35 can be performed in the form of a suppository using
gelatin soft capsules and so forth.
In the case of nasal administration, a preparation



20 --65C with dry ice and acetone. After 10 m nutes, 1.12 nhe(dQ.2004m0l)
of trichloroacetylchloride were dropped in.. After an additional 20

m nutes, 10 ml of dic¢hl oronet hane solution containing 1.41 g (9.51 mol)
~of the 5-nethyl benzo[ b]t hi ophene obtained in Step 5 were 25 dropped in and
then stirred at about -65 C. After 1 hour and 40 m nutes, the tenperature
was raised to -40C. After an additional 1 hour and 10 m nutes, the
tenperature was raised to 0C. After anothE "1 hour and 40 minutes, 10

of 1 Mhydrochloric acid were added and 30 stirred Adter addi ng 20 n1 of

water to the re &@55 p?ﬁ £ by
liquid separatﬁ%%ﬁgg%ceéﬁégggﬁ% Jgglona ra?&gﬂg aqueous

phase with et hyl Cempesition he W i JeasRs Of:ohiﬂlwaél mrepatdtgions

di chl or onet hane phase and then 16 July 2004 - 82 concentrated under
reduced pressure. 3.2 g of the resulting residue were purified by silica
gel colum chromatography (silica gel: 120 g, hexane) to obtain 686.7 ng
(2.34 mol ) of the target- conpound (yield: 24%. 5 1H NVR (400 MHz, CDC13)
(ppm: 8.89 (s,1H), 8.51 (s,1H), 7.78 (d,1H J=8.28 Hz), 7.30 (d, 1H, J=8.32
Hz), 2.53 (s,3H) Step 7 Production of 3--carboxy-5-nethyl benzo[ b]thi ophene
CCE3 ag. NaOHTHF S rt, 3.5h 10 686.7 ng (2.34 nmmol) of the

3-chl oronet hyl car bonyl - 5-net hyl benzo[ b] t hi ophene obtained in Step 6 were
dissolved in 2.0 mM of THF and 3.0 m of MeOH followed by the addition of
2 mM of 2 Maqueous sodi um hydroxide solution and stirring at room
tenperature. After 2 hours : '



15 and 45 minutes, 5 m of 2 M aqueous sodium hydroxide sol usijay 2eese
added fol | oned by heating to 60C. After cooling 30 mnutes later and
adding 10 nl of 2 M hydrochloric acid and 30 m of water, the solution was
extracted with ethyl acetate followed by concentration 20 under reduced
pressure and drying to obtain 438.9 ng “(§528 mmol) of the target conpound

(yield: 979%. 1HANNR (4002N+u( CDgls m: 8.44 (s, 1ro 8. gesézplro ,
b oduct ] on of i 4t o Usbey fnelgab W%ﬁ%Fbeﬁ?é%Bftfhpﬁaﬁ& ST

OH -OH rt, 75RFRt238. @uﬁﬁeFZ éaan§W)adSOthen3aaarbuxfa5tant

t hyl benzo[ b hii;erhere+ob e St sl 0in5mM of THF
Pgllgmed by[tﬁeh;g§lgﬁoﬁ o%égﬁ3$ﬁégfé §Beéeggé§19 %3 ¥%g8%ppg% "sol ution

and stirring at2PBEoRtt BhpBAgEEr 8f Rpﬁéﬁreﬂ pogpazagiebsniingtlasle 4 nl of 2 M

hydr ochl%ri ¢ aondtu@@eabaddﬁdngnﬁagbbrE@éhfab|Qﬁﬁgrbﬁoﬁﬂﬁﬂ@dd't'0” of 50 m
s washed with 30 5 of water and

hyl ani_c
gﬁlegtm{thaﬁg ﬁg?gfe ?8EP2 M@QWGrCBHEEHtPﬁpﬁéﬁruﬁﬂéyeﬁéﬁ&@éé
pressure. ThegiEsgﬂtpn@yvneyldpgrnailaunetleﬂymbga Bhat pgark&hexane: et hyl

conmpound
?5?2?&6 ooy V5 eRkRL SR RAa %0 Kl BPaTBLL CLobhE L8t gEoTPOL
.6.5 (s, 1FD PyoBaips, 1Kpbbergoand, ¢kpds8l2Bketd) vingl 8polsmdky, 2.48 (s, 3H)
10 although water-soluble bases are preferable. In
addition, these may also be used as a mixture. Moreover,
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-agqueous
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 oinfments, 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



Step 9 Production of 3-brononethyl-5- 15 neth | benzo b thin henaly@do4- 8
PBr3, CH2C12 rt, 30mn 326 ng (1.83 mml) of the 3-hydroxynethyl -

met hyl benzo[ b] t hi ophene obtained in Step 8 were dissolved in 10 m of

di chl oronet hane foll owed by the addition % _0.262 m of phosphorous
tribromde and stirring at room 20 tenperature. After 30 mnutes, 30 m of
wat er were added followed by stirring for 10 m nutes and extracting with

di chl or onet ha@&e@%@tmln&e%)cm{h%aaf Q@n'aglmﬁlfﬁ%%e?%ﬁ E&He%] %&%{‘”ataed under

reduced pressure and dried . to obtain & tar get
conpoundp(ylegﬁy SEVF S T2B SIRINRR Gz?elﬁFtlncgefgpt(GpﬂFaCt ¥4-th 6he(m 2H),
7.46 (s, 1H), 1uaas(d 1H,J=8.24 Hz), 4.74 (s,2H), 2.51 (s,3H) [Reference

d ' f 4- I zof bl t hi ophene 3 30 yl )nethyl)
v met vl armoni um FOAFABoEP 53 R LAYoRISPPER SRETAFRRoSISH ProfePLERGENLL

e e s o
2004 - 84 76 a

g (990 mol) o? 5%&>hy mﬂﬁﬁﬁo%gcsé0|ggg 5558466 845t 5i glﬂéﬁﬁ5ﬁe8a8y €
stirring vi goR8d&Hy tat theseggarious preparatlons as necessary.

In addition, these various preparations can be
sterilized by performing treatment such as blending with

10 'a disinfectant, filtering using a bacteria-trapping
filter, 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 symptons, 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 1nclude
respiratory diseases such as bronchial -asthma,
inflammatory and allergic diseases such as alleréic
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



m of an aqueous solution containing 37.95 g (550 mmol) 5 ofiesaflianm -
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 followed by
stirring for 30 mnutes at 0OC.. The reaction solution was placed in an

I ce-NaCl bath foll owed by slowly addi ng 20 Bodi um bi carbonate while
stirring vigorously to neutralize the pHto about 6 (diazoniumsalt
solution (1)). An aqueous solution (550 m) containing 260.5 g (4000
mol ) of potass?ﬁﬁ1@§5ﬁP§§théétéB@mAy added at OC 15 to an aqueous sol ution
(650 nl) contaipkAEpP8s0 g (1000 mmol) of copper (I') chloride foll owed by
stirring for 90 n1nu es’ a g t hen addi ng 200 of ethyl acetate. The

di azoni um sal t squtF ? BYipdr BHORESGE ﬁa@eﬁﬁéheddeépbéﬂathpo ofii the

sol uti on over tpﬁeseutsﬁnoén890ﬂ1ﬂu&@ﬁdiﬂgmbb|Etgobﬂb@9c£b8nt§£9ﬁ§@égre to
0-5C. Theg solutéggm Ss N, rred f 12 hours 1n an ice bath f hen
warnmed to room n%grat %f et 2% %ﬁtlnEOVﬂ%eFeaE??o%COE%I9f|BREMAth
ethyl acetate. Pneseashingenhionrjanhct pheserioted imtsny sén¥ashrtpdsyi th
magnesi um sul f gt e, foi Lowed 25 by concentrating the sol vent under reduced
pressure. The residue was then purified ' by. silica gel colum

chr omat ogr aphy (hexah®eéergnreecksnampte PD: 110:1-*7:1 X5:1-.3:1) to obtain
58.63 g (362 Mol ) obrodhe:1sh st §oFPPUNM KYi6hsk ] (270

WMHz, CDC13) (ppm): 7.68 . 2. i
Productlon of 3-am no- 2- ethoxycarbonyl -4= meth | benzo b thio hene 16 July

2004 - 85 CN NH,

CS,, pyridine N
X > 1L -
NH, ﬁ

reflux, 18hr, 70%

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-

ylithio)butancate ethvl ester

N Br ~""COEt N
j@ >—SH — - $—8""CO,Et
N NEty, DMF, 80°C \
12hr, 92%
25 35 pl (0.25 mmol) of triethylamine and 36 ul (0.25

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



NC2 HSCO2Et K2C03, DMF, 100-C, 12h A DMVF solution (250 m) cd6niubi2tiong
58.63 g (362 mml) of the 2-cyano-3-nitrotoluene obtained in Step 1,- 47.5
g (395 mmol) of ethyl 2-mercaptoacetate and 57.5 g (416 mml) of potassium
carbonate was stirred for 12 5hours at 100C. The reaction solution was then
concentrated, as is, under reduced pressur® to renove the DMF to a certain
degree. Water was added to dissol ve 0i norgani c substances follomedhby
extraction w t hyl .acetate. After_washj t he or phase wit mater
it was dried Vk\flttl‘fll %é‘&r@é’ﬁurﬁ@iﬁﬁ"at gfftc‘ﬁ 5 (Siﬁé'g' g’é t&'é(t i GkDher Phe
sol vent undervmédu@m@m@nmm$umagnemammdmmhﬂmteth&ﬁ mumlbbﬁéehﬁr&tbug&ngg
col um The ch r acetat 0 ain . g
(267 ol ) of&%%gh%%raggy %quﬁhﬁ ?&h %&10?4 gi Nﬁ%f %ﬁﬁfa %Y
CDC13) . (ppn) (hegﬁn@deﬁmyﬂ arezgt@t“lH)l)7t©80©¢alH)546m%80¢st2H) 4. 35
,2H), #.82 , p Pro I
(9, 2H) tsrdd, chbmpdubls ;ghe§he 9%%2 @%&%19 BSENEDPS. ceq. )

aa%?2°3 R e o e X%E%L&@Bm%rc‘ﬁﬁgfm@ tact i on
system wi th nimbnegenar &2iQha @EQ@gWE@LMSOf t-butyl nltaltglggglsgdgbg (345
Ui T1ing Tor 30 m LOUEE AT B CalNGr dorer 32252 HOBBREORUFPOHS( (HORN )2
contai ni ng 62223340265 nmol ) of
10 [Reference Example 3]
The following compounds were synthesized according

to the same method as Referencé Example 2. Confirmation

of the compounds was carried out by identifying them from

the molecular weight using LC-MS.

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

4-(5,6-difluorcbenzimidazole-2-vilthiolbutanoate

ethyl ester
20 Calculated value M = 300.07, Measured value (M+H)*
301.3

[Reference Example 4]

N

Production of 3-bromomethvl-5-
methyvlbenzol{blthiophene
25 Step 1

Production of 3-hydroxymethvl-p-nitrotoluene

HO HO

C{ko BH;-SMe, . \©\/l
J—
“NO, K NO

THF, 80°C

2

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



the 3-am no-2-et hoxycarbonyl -4-nethylbenzo[b]thiophene obtadbnely2004Step 2
was sl owy dropped in over the course of 2 hours while holding the
tenperature at 55C. After warnming the reaction solution to 60C and
stirring for 30 140 m nutes, it was cooled to OC followed by slowy 16 July
2004 - 86 adding water and stirring for 4 rour at oC. The reaction
solution was then filtered with Celite'to renove inpuritlﬁs andtﬁfte[
extracting w d e shi,n nj a wat er ,
it was dr?ed &P?hhghheﬁgngpgﬁgss ng P# gx%pgcgégﬁc Fga?ﬁﬁ T@he sol vent
under reduced®pPEdsar é10FhBlr &spdue aﬁterhwﬁSbmngftbe byhyélhceaagel col um

chronatographphébéxﬂmehehB%hré@@&akﬁlne,Zghé 5§§%§1c %Q?%%hké g%géﬁ+é5 29

63.6 mml)_ of the target conpound

?:0(013) (ppm : Ju L‘?sm’f‘aniﬁﬁgmﬁﬁkfa(ﬂ? i Xoveéobzdcqwennrgm@a oRfler2. 95
(s 3H), 51. 47 retndehl Hrepsdrer adac8ic9ingf to obtain 3.91 g of the
3--cyano- 4- ne£g¥ an Rb£th'0fhenfdccg§é CN NaOHag. Cu COOH MOH TJ3F-H
20 , ri , 30mh ROB ol Y g Ih 15 15.59 g (63.6 mmol) of the
3-cyano- 2- ethoxycétbpn?l 4- met hyl benzo[ b] t hi ophene obtained in Step 3

were dissolved in ) E _(150. M THE (150 m) and water
(150 ) fol | oved Pgo 5£95 9F gEL 16129, ;i) YRR 0us sodi um hydr oxi de

sol uti on-and st|rr|nUOfor 2 20 hours at roomtenperature. After

- DMSO,
concentrating the \I::[) (COCDmEgﬁ \I::[@b
N02 ° -

CH,Cl,, -60°C NO,

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[blthiophene
N\
= HS COOEt OE!
T - <
NO,  K,CO,;, DMF S 0
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




sol vent under reduced pressure, the pH was |owered to 4 by adduki2oosof 1 M
hydrochloric acid and, after extracting wth ethyl acetate and washing the
organic phase with water, it was dried with nagnesium sul fate. 25 The

sol vent was then concentrated under reduced pressure to obtain

3-cyano- 2- - car boxy- 4- net hyl benzo[ b] t hi oph&her This and 1.27 g (20 mmol)

of copper powder were added to 18 ml of quinoline followed by stirring for

2 hours at 1 cooling .the reaction sqlution, it was 30 filtered
with Celite aﬁ%‘;}%‘gaﬁ{ro Q"t%ﬁc’e I%‘ﬁsierdatté’ @&s% ¥ by3 aggitdaneilon of
hydrochl ori c d@atiing thamdfiér minutegui neloliewdsqt Bemplletadh F the aqueous
phase follo ; r i | A y etat.e., Af t washi n t he
organi c phas%ﬁ%\%ﬁ'e?ﬁ%i ?ﬂvvawsf g'ra“?:tg% vk&e%% r?géiﬁgsitﬁ’m%%'@ JGPE2604 - 87
sul fate and t IF@LBLgEN aldeveshbenersredtindewitbdetdg]l presatee (1The
resi due gas than xpuni fingd g i%blwﬁ%hgﬁbgnﬁekgﬁns?ggggaﬁogé§%ﬁ¥
9. g . 6 Mo

(hexane: ethyl acetate =.20: to _obtain 1 of the target
conpound (yi elf¢ SN 489 fies SpY g3y der HrRNRCEA 7D B UEEDCLBE (ppM) :

8.15 (s, 1H), Tﬁﬁ4du@dWﬁH)pufi36eﬁtb§Hhilzca5géQ,éHlumﬁ-gﬂrbﬁaﬁﬁbthPh§tep S

I S M AR e
ether (20 m ) PaRdfYERY( 29 sill)csobeli onlonnt ahnbmngt8gEApBy(52. 6 mmol ) of
the 3- pyano- 4newthyl Bengel bkbhLepheng,obyalgedyin; Step, g Lnte, ,

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,1H), 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-methylbenzof{blthiophene

OFt aq.NaQOH-THF-MeOH OH
X - A\
s 0 S 0

reflux, 20min

30 m1l of a solution of methanol, THF and 2 M agueous
sodium hydroxide solution (1:1:1) were added to 2.17 g
(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, aujnoline
, -0
§ O 1907C,1.5h S
2.03 g (9.87 mmol) of the 2-carboxy-~5-
methylbenzo{b]thiophene obtained in Step 4 were dissolved




50 m of a diethyl ether suspension of 2.0 g (53 mml) of 151bisukyizeo
al um num hydri de over the course of 15 mnutes at 0C, the solution was
stirred for 30 minutes at room tenperature. Follow ng conpletion of the
reaction, excess LAHin the reaction solution was treated-wth _
hydrochl oric acid foll onwed by the addi t foflof aqueous 20 sodi um hydr oxi de
solution to nake al kaline. After saturating the ﬁqueousdphaseIMAtP

ot assi um car ate, 1 extracting wt i chl pr.o ane was e

gr ganic phaste)ﬂ\?vi% n\}\Jlét&e(é, |Jtﬂc;v\%lsﬁ/gdrgl})elgl°\metcﬁ% @sﬁﬂ‘iﬁgﬁ%t‘g rllg}lg'ng

sol vent was t Heh ebreerpeatpvdeniemd dhrdeithgries I90€ 25 AF tely aiod _
. 3-am nonet hyl -dt et dwy| b&f@@&ﬂ&ﬂﬁ%cooﬂ% fo((}%l%(el%w;) 9o LAAJNG fC1 d
and 10.0 g (123 nmol) of 37% aqueous formaldehyde sol ution were
Sequenti ally Afictd 1B Ahi& 5 df @Byl st Ficig fod Sdtewcsian 80Ch
Fol | owi ng cor&ﬂl@,tihcubéifaﬁ&e( 4roea(|c1t it;pry,) af F@{e @@a@g@@ﬁgggﬁ%n%%mggatg;hc
acid solution.tq,t reaction solution, i was, cqncentrat ed

pressure to rewrrlo%ré ﬁ@%f%ér rﬂactefci@daﬁdl%tdﬁd-le@ew&&@: MAGHESHE s odi um
hydroxi de solatifmteras Aften asdecntratke tthe solvienenvaldeal ireauteqlul y

2004 - 88 fol I i Mt I chl.qr.omet hane. _.After washing the
organi c phaseﬁaﬁtﬁ d§¥b??giﬁg§ﬁ§y%ﬁﬂl§§'%WtﬁliﬁﬁangsiuﬁP&HWPate and t he
sol vent was céHvemataa@nvddhexsaductdyldr esetaée Fhaoragi doeohasinhen o: 1)

urifiedgby 5 1sidi _@npqhﬁﬁn S IRt QaLaRRkY Lhexang: eLhkh g tate 1
Itoo obtain 2.61 (g.%errrml) of the tar eﬁconﬁo@ﬁé ?y?gﬁé gf _%?he tTwo
steps: 249%. é%%hi%ﬁﬁﬂ%(ﬁ¥QN:ﬁﬁﬁ§ d6oMFdUnd was carried out by identifying
(1751 D5, |1 AU Mo S el of fecta 0
(m3H), 3.65 , 2 , 2. s, 6H e u
of _((4--met hyl(‘%énzg['t’f]%t Hisdplﬁéns%;&‘i (8,48, 35 47 88)0 71359Th, 90,

- 7.17 (d,1H,J=8.24 Hz), 2.47 (s,3H)

15 Step 6
Production of 3-chloromethylcarbonyl-5-—

methylbenzo[blthiophene

Q CClg
m CCl,COCL AICK \g%'
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 liquid
separation procedure and then additionally extracting the
aqueous phase with ethyl acetate, the aqueous phase was
combined with the dichloromethane phase and then



yl)nethyl)trimethyl anmoni um odide 1 H -Wal Ml EtCH A 8h 3668ly®0026
mmol ) of nethyl iodide were added to 20 15 nl of an ethanol solution
containing 2.61 g (12.8 mmol) of the 3-((N, N-di met hyl am no) net hyl ) -4

met hyl benzo[ b] t hi ophene obtained in Step followed by stirring for 18
hours at roomtenperature. As this results in a white suspension, after
filtering out the 20 excess nethyl iodide and solvent,-it was washed with

i 1 t takn 08 g (8.88
et hanol (10 ntoxcéht2adedi 8hAYY ?%5@&?§rﬁ¥§%s§;§%itg.%g$i§f(§$%ld: 699 .

I f the t t .compound in the r'm | T

rlnI-Tl?N?VRO( 27oewF§%g%ﬁs®??gsﬁ)1¢us. YOrespPur)figdoby 2silicatyel 7eqbumm 25 (m 2H),
4.91 (s, 2H), ahegmﬁso@khphg.(§ﬁ1i$a3§%lfF@ﬁ@rgcheg%gﬂpl%%6$?€39€uct|on

|, 4-di met hyl.| e-3-.,ylL) met anmoni um i odi de 1 ]
égoduction o?kﬁgizePﬁyﬁFhégl@mﬁ%gJgfytgﬁoﬁagg%ﬁEFQmREEFﬁ}{Xmﬁﬁg; 24%).
pyrroli dine H2, RaiteyiMg @«ﬁ%lM22, IZQﬂQ)_?ﬁ$m$:_BKR9TpguEﬂ¢, BtféggP;F and
67% 2%l eps) 3045 2566 D ylfo )
10.9 g (155 mﬂsrféﬁ P Bron MRz hert Shlea Ve RO GO R A E
di-net hyl f or maft @ (§03§¥ion containing 19.4 g (128 mml) 5 of
2, 3-di net hyl ni trobgpggne. After stirring the

Production of 3-carboxy-5-methvlbenzoi{bithiophene

o]

O5-cey OH
2q.NaOH-THF A

A\ —

g S

It, 3.5h

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

15 and 45 minutes, 5 ml of 2 M agueous 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: 27%).

'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 Sfep 8
Production of 3-hydroxymethyl-5-

methylbenzo[blthiophene

0 COH OoH
BH,-THF, THF
2 : : N
g 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




resulting solution for 72 hours at 120C, it was concentrated6aslyi2004100 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 vessel was replaced wth hydrogen gas
foll owed by stirring for 20 hours at reof3tenperature in a hydrogen gas

at nosphere. After filtering the reaction solution with Celite, the
filtrate was c trat to obtajn 30 of a black . solution. 15 This was
then purified ‘8‘5}‘@1‘?* csae@&'r %‘bﬁtﬂﬁn ‘%We& Gtfr aIRN (dRmearataingl Rftente =
10:1) to obtaih hcmx 3Nd (Benimoids 0f4 trile drgel HaImHIh L %lcdlcpfwéf@

t t 670 d t

dont 11 ng. ot IR0 o SRR QO E 70 M0 o PCOREE Ly 507 1B8. 07

(P e e o e R T
5 %

nmol ) of t-butoxypotassiumand 80 m % g"\I—SE(’J(}' ﬁseh'%qlglr erﬁzc})é{ wer e

added to a pré QQ¥§%%%¥16H“V§é§@dUQ§49H§QE§PE?lnnﬂWE(ﬂEadﬂilng

4-nethyl i ndol ecemlcmew:hs Ipmrstﬂl%dl wiele padded o Qieued . @&h?l' r rc' q Jor 35
m nut es Oxa at e were

o] ture. 15. (134 nnDI) of dineth
added to t h| soqf rﬂ)l %?ég(? 1 |3r437| “%or( 15 930 MRodr)s ofndheo tAnestes at 120C.
Af ter concentmammﬂgﬂmhdqnem@.J@m$)2004 - 90 reduced pressure, 200 m of

wat er wege added foll d at Wit h roc Iorlc aC|d to make
acidic (pH = 3) fo*{lgﬁv\gd(%yo gacgsgi, “ét h>7l c it x 2) .

and drying w % )anHy@®bous #ﬁdne§|ﬁﬁldﬁhﬂﬁne 7Al@end, 18, J= 8 28 Hz),
4.89 (s,2H), 2.48 (s,3H)

Step 9
Production of 3-bromomethvl-5-
15 methylbenzo[b]thiophene

OH Br
PBry, CH,Cl
: s i s

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 l)methyl)trimethylammonium iodide

Step 1

Production of 2-cvano-3-nitrotoluene

1)NaNQ, , HClaq.
@N’ﬁ 2)CuCl(2¢q.)-KCN(8eq.) (j: o
> NO,

NO, H,0,0°C, 12k




istilling off the solvent under reduced pressure, it was 1putiyfdced _by
giﬁzig gel golunn chromat ography (hexane:ethyl acetate = 5:1) to obtalnh
9.24 g (53 mmol) of the target conpound (ylelg: 949 . Confirmation of the
conpound was carried out by identifyi ng using ' H NWR 10 1H- NWR (270 MHz,
CDC13) (ppm: 7.25-7.09 (m2H), 7.03 (m_ﬁﬁ),‘ 6.90 (m1H), 6.49 (m lllj)l-115
3.78 (s,3H), 2.55 (s,3H Stsp 3 ProductLon of 1,4 dhng:gigng- gybH

t hyl |

ct oty Il G, SA0BEARG, NA L OOe Je
7.08 M (78 m?d%‘%edoftcsd%(la@e( TRael A a&ﬁ%lélysizlaﬂh]mrmrae:ﬁewﬁmtlal ly

dded to a m>6&]d) oY SIRMFANIAIH M 28 e §AF R 1Yo rbind Qane acetic
Zmd Af ter qd % to roomtenperature lasrt(:}ﬁBC lQ‘Iroea(}Jt ?na erat %é) heat ,

10 ml of a 1, & AN 0P O 1R mavg g ey Y7635 9mﬁ5|5)0 ofcilhe

1, . 4-di nkt hyI |orfd(ﬂoelllmbtnajtr:t&d:el aSt ehed \@Q@,@ddﬁ@,ﬁ‘p@d Quedply esStirring Io(rj
2 25 hours at prgem, ratyre. %e r ac %%Q squthn was %genlconcentra e
as is. solutléh we rHillhen aéﬁb& EFH2 ind BRldgv e 9a copp lekdeact i on
with ethyl 3009 gapeipigasd Olaslt bén toiMeaguaets sadiedmaydoasiddey t(iol(:)han
residue to make ialhiall Ber b flini@lums oh 100 g folloved, g ip&aoa(

t h "anhydr ous nm neS|unlsqua nder
?egtceghgrg;;g%gwb&agsgaﬁﬁ an 1cegNaCl 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 aqueous 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-amiho-2-ethoxycarbonyl-4-
methylbenzo[blthiophene




12.93 g (63.9 mml) of the target conpound (crude yield: _10@64%.2094
Confirmation of the conpound was carried out by identifying using 'H NVR
16 July 2004 - 91 1H NWR (270 MHz, CDC13) (ppm: 7.15-7.06 (m2H, 6.91
(m1H), 6.85 (m1H, 3.71 (s, 3H), 3'59.£58$FQ’ 2.74 (s,3H), 2.27 (s,6H
Step 4 5 Production of ((1, 4-dineth lindole-3- Ineth 1 trinmeth | ammoni um
i odide NMe2 Mel EICH rt, 2hrs N 1 76%2steps) 1 NMe3l 12.93 g (63.6 mmol)
of the 1, 4-dinmethyl--3-(N N dinmethylam nonethyl)indole obtained in Step 3
were dissolved in 60 _nkyof et hanol foll owed by the,addition of 10 4.36 m
(70 mmol ) of et hyl di de._ A V\/rﬁstec[g:rﬁem pltavﬁétlﬂgr%ed after stirring for
2 hours at room tenper akey e. g,chhi HyMage-k qb{p' d°%%ashed twice with 10
mM of ethanol and dried in a vacuumto obtain 16.66 g (48.4 mmol) of the
target conpound (yizelMPfsding: ifom (SIS@pSnl)l@om%lnlq;@nfggr gagt i q;gf t he

i Si H NVR.. 1H N 270 Mz,
Dy oS G e b Ind -y SR W R o R e 27
(s,2H), 3.82 475319 (3P0mmad, )9t exhga @&mﬁba@&o[alaeft@t@n@@d%aml 7)

o o ¢ (SR 523 BlggP B CaRLATOAS SRk N ooer
- r ~vV~
brom de ga t hours at 100°C. The reaction solution was then

concentrated, as is, under reduced pressure to remove the
DMF to a certain degree. Water was added to dissolve
inorganic substances followed by extraction 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,14,), 7.29
(t,1H), 7.03 (d,1H), 6.28 (s,2H), 4.35 (g,2H), 2.82
(s,3H), 1.39 (t,3H)
Step 3
Production of 3-cyano-2-ethoxycarbonyl-4-

20 methylbenzo[bithiophene

" | CN
{ BuONO(3.0¢cq.) , CuCN(1.3 £q.) N—cooEt
R COOEt DMSO, 60°C,1.5h s

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




N)--SH N S ~ CO2Et H EtOH, 801C, 1lhr H HBr 90%6.48 g (33. 3gnqRldooaf

4- bronmobut anoate ethyl ester were added to 10 nl of an ethanol solution
containing 5.0 25 g (27.7 mol ) of 5-nethoxybenzi m dazol e_2-thiol followed
by stirring for 1 hour at 80C and addi ng é g1 of ethyl acetate. The
reaction solution was returned to room t erature and the formed crystals
were filtered out followed by drying to obtain 9.34 g of the target 30_
conmpound (yleb@dl%@%hat%Q %%HYS%Qgélnggggr 3 %E (%502 ) C13) (gpgi'
7.65 (d,1H,J= Hz), d, 3,7°8. Hz) ,

(g, 2H, J=7. 29 H?)ac’csw@sseéum)on 37a*ﬁ4t€1ﬁ>;n2|ﬂ)1 tpred (ﬂrxitﬁl-lyielztwt@rrra}rdbvel 30

NV
NSOrb 5 NOEDLSL - Se EDEL T, CeBn o0 Chhne 603 VERE PSP FBH o

100% N '-S N“’éé:ﬁnﬁsﬁhﬁg oS a&écnﬁhla)?eawat!l}owmteéfr &t vaRydroedr whther e
added t& a prmaQneeaumeaqunfamevéssebwea%yngoﬁa;eﬁirmhg tRE §B8vent

4- (benZl”1daZQhﬁer2¥bhﬂbgthE%B8§E8 et byl 2858hue was then purified by

silica gel column chromatography (hexane:ethyl acetate =
20:1—15:1— 10:1) to obtain 15.59 g (63.6 mmol) of the
target compound (yield: 24%).

10 "H-NMR (270 MHz, CDCl,) (ppm): 7.73 (d,1H), 7.44
(t,1H), 7.30 (d,1H), 4.50 (q,2H), 2.95 (s,3H), 1.47
(t,3H)
Step 4

Production of 3-cyvano-4-methylbenzoib]thiophene

“ ON CN CN
NaQHagq. Ca .
é[g'COOEt - &COOH — - > 3
§ MeOH-THF-H ,0, 11, 30min ] quinoline , 150°C,1h ’ §

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 mi), 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 agqueous phase
followed by extraction with ethyl acetate. After washing
the organic phase with water, it was dried with magnesium



10 obtained in Reference Exanple 3 and 724 ng (2. _10 i_rmo!) of16 July 2004
((1,4-dinmethylindole..-3-yl)methyl)trinmethyl ammoni umiodide were added
followed by stirring for 6 hours, at 80C -After filtering the solution by
passing through Celite, it was concentrated under reduced pressure. The
residue 15 was then purified by silica-g® Tol um chromat ography

(di chl oronet hane: ethyl acetate = 8:1) to obtain 540 ng (1.28 mmol) of

-(1- - - - h b 2-ylth but te
cihyl ester  (GLanRY e e YT Yo RRTE 606 % Gaieh HyHPGetde.
sol ution wer @adfavrgddedheo @ siiduef wasmtthleanpuridlied oy edntaanigag 540 ny
(1.28 mmol) ofcdiRgd %?Hjotiﬂaq:% o fp:l‘ny(( e‘%:an%' 'E%thq’ﬁl LdeLeL3Ly %gnﬁéh)éfe o5

benzi m dazol e- 2- ylthi o) butanoa est'er frer stirri
hours at roomXt&fdér &-difed d54- ﬁymﬁl Ofi thacitdraes cetednto (yiepdt he
reactions The c30ltheNtwWRS L vg@%t)q a certain degree by concentration

under reduced pressyr f wed by extraction with ethyl acetate. After
washing the efhyl gﬁﬁ%ﬁtgﬁ ﬁa@%z '?ﬂcidtdﬁﬁFBd Brilfe,( Si:iBdas 73G4dri ed with

anhydr ous nmagrekilim,sul.f38t €.t Alter 7di2st i(kl,iigg, of bithe,galjvent under

reduced pressure, purlfled 16 July 2004 - 9 3 - by silica gel colum
chr omat ogr aphy (dlgﬁ*%ronethane nethanol_ 8 1) to obtain 502 ng (1.28

mol ) of the targe®& ¢ 4] I I htvn the Egnngund
was carigped ‘out by b@%&ﬁb&%% %b@%ﬂﬁb?ﬁ% E ol ecul ar wei ght using LG
Calcula{%d val ue E ¢ sure afue (MtH) + 394.2 [ Exanple 2] The

foll ow ng conpounds and the conpounds in the 10 following table were

NH N

accor di B the sane 2 \
synt hesi zed Efijg LAH _ A HCOOH,HCHOaq. 4
S E40-THF, 0°C,1h S 80°C, 8h 5

After dropping a diethyl ether (20 ml) and THF (20
ml) solution containing 9.10 g (52.6 mmol) of the 3-
cyano-4-methylbenzof{bjthiophene obtained in Step 4 into
50 ml of a diethyl ether suspension of 2.0 g (53 mmol) of

SOl

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 agueous

20 sodium hydroxide solution to make alkaline. After
saturating the agueous phaseé 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[bjthiophene. 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°cC. 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



met hod as Exanple | using the conmpounds indicated in Referqugugéﬁﬁple.z
or 3 as well as various quaternary ammonium salts or halide derrvatives
synthesi zed with reference to Reference Exanples 4-6 and ot her references
15 described in the text. Confirmation of the conpounds was carried out by
identifying fromtheir nol ecul ar wei ghts 88stng LC-MS. However, sone of the
conpounds were synthesized using conditions that sonmewhat differed from

t hose of Exarrpflfé1 ﬁ¥P | udi condlthn sych _as the use 20 of DVF and so
forth for the -SgrAV& d Ardd oFr Wikt eShdRTroTeEdRRee f S teRe base in

Coupllpg, t he wassh iofg tBFEdmgidﬂdJﬁth@ e nselatert, i Ryer ariskhswidmd the
use of a tenper r.e._0 erature.to 50C i on
fol | owi ng cog%% % §1ﬁg}gugﬁﬁ, n@ 3 ??&Pﬁ@? y&§. c&nc?ni§atfdngpﬁer
lindole-3- 1 eﬁ@upe@e@memﬁdaﬁoleTze k@hudubumamomheacpdr@@&@ﬁob@d No. 1153)
In this €ase r t es.ull r
(1- nethy?lndolgﬂﬁﬁ%lgg?hgﬁggﬁﬁbg%égé%%kﬁg%ékg ggxé € }ngFﬁtg§ﬁoﬁlum
salt and halld@ dérﬁ@a@@¢@ln 2dért iof i(ddt Bormefl )t hé @b@p@awdeWasomapuméd out
using LG M5. (Theiw fdtm@St%%%b&bW% S@Q@é Ochh§hEMh%Eb9” @”@heeSter
hydr ol ysi s). Cal cul ated value M = Measur.ed val ueH§NH =
394.0 16 Jul y So@#uNdgyas gayriesl ﬁ’é‘tth%j’i}’- ?d@ﬁltélfafaéﬁzé[fsint ne- 3- 1
meth 1 benzim dazolien#r {2hd oMbz} a0 T, )aqiphm )(:Compeune ,Ne.) ,1%34)-Yi el d:
15@6(t step f aI | at,i nd te dral ysi.s | c ted val ve M
= 430. 060 NEa?ur%ed éf’éé'(bw%gﬁé'zﬁl.%'aé %'39)' 5'%76?5'%?

Step

Production of ({4-methvibenzo{bilthiophene-3-

vlimethvilltrimethylammonium iodide

/
N_ | NMeg!
N Mel . A\ |
S EtOH, 1t, 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-diméthylamino)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,1H), 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-
_ yl)methyl)methylammonium iodide
30 Step 1
Production of-4-methylindole




i H NVR (270 MHz, DMSO-d6) (ppm): 12.17 (br,1H), 7.63 (d, 1H, d63ug20bk),
7.47-7.40 (m2H), 7.26 (d,1H,J=8.10 10 Hz), 7.22-7.11 (m2H), 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 (m2H) 44-(1-(4-nethyl-7--bronobenzo[ blthi phene-3- Inmeth 1

benzoi m dazol e-2- Ithio butanoic acid <45%onpound No. 1155) Yield: 56%
(two steps of N-alkylation and ester hydrolysis) Calculated value M=
474. 01, Nbasured value (MtH)+ _ 477.0 20 IH NWR (270 MHz, DWVSO d6) (ppm:

12. 18 (br, 7. 63 (d 1H J=7.56 FE) 7 53 (d 1H, J=7.56 FE)FD7 36
(leJ756Hz) 122 5. 85 S, 2 4
(t.2H J=7.29 Hz), “} (gm} jiony "2" 8 Hz)*= R 5""9& (mp 2 July
2004 - 95 Conpoun oCaI Cohrabed 7aal ue ogd val uede®]tkofrd WO

+steps) % 35393. 15394. 210 36393. 15394. 215 37393. 15394 5793358393 1539ﬁ 119
39393. 15394. 267 40407 5164Q08583 mbkbd 33 0¥08414-~374 42397. 13398. 326

o9y 13300 aitethy kbiRlnthedinting I3l 2RAMT0195  (13Y mmo1) of
47397.13398..1
pyrrolidine were added to 150 ml of an N,N-

dimethylformamide solution containing 19.4 g (128 mmol)

5 of 2,3-dimethylnitrobenzene. After stirring the
resulting solution for 72 hours at 120°C, it was
concentrated as is. 100 ml of toluene were added to the
resulting brown oily substance followed by the addition
of 11 g of Raney nickel (50%, agueous 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/
@ (COOMG)z. KQ'Bu N @
N o N
N DMF, 120°C, 5.5hrs \

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



48409. 15410. 381 49404. 13405. 231 50409. 15410. 124 52382. 08383. 36uly 2004
54416. 04417. 3100 56396. 10397. 363 Be396. 10397. 195 59416. 04417. 144

- 63410.11411. 333 514408. 17408. 383 519421. 18422. 236 521441. 13442. 358
532410. 11411. 365 534444.07445. 380 536424. 13425. 373 538424. 13425. 211
615461. 07462. 089 628450. 00451. 078 [ Exanpl #03) Producti on of Conpound No.
148 Step 1 5 Production of benzothio hene-3-- 1 neth 1 4-

?E.&/Fthog-zé-oni ag%o%%r}aydl%%@§gig%, %%(E))’ ol Bl}loara:t'é? wgrlécg _de?] Ig%%cl)’oh’e%’ ,bI;OZ NH
treatment with 1 M hydrochloric acid to make acidic (pH =
3) followed by extraction with ethyl acetate (200 ml x 2)
and drying with anhydrous magnesium sulfate. After
5 distilling off the solvent under reduced pressure, it was
purified by silica gel column.chromatography

(hexane:ethyl acetate = 5:1) to obtain 9.24 g (53 mmol)

of the target compound (yield: 94%). Confirmation of the
compound was carried out by identifying using 'H-NMR.
10 "H-NMR (270 MHz, CDCl,) (ppm): 7.25-7.09 (m,2H),
7.03 (m,1H), 6.90 (m,1H), 6.49 (m,1H), 3.78 (s,3H), 2.55
{(s,3H)
Step 3
Production of 1,4-dimethyvl-3-(N,N-
15 dimethvlaminomethyl)indole

i NMe,
@ 37%HCHOaq.,50%MeNHaqg. :l: \(
N 1,4-Dioxane, AcCOH, r,2hrs N

\ \

5.9 ml (72.0 mmol) of 37% aqueous formaldehyde
solution and 7.08 ml (78 mmol) of 50% agueous
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.



740 ng (2.8 mmol) of 4-nmethoxy-2- nitrotrifluoroanilide were18iJalytoced in 5
m of dinethylfornmam de foll owed by the sequential addition of 16 July
2004 - 96 503 ng (3.64 mmol ) of potassiun1carbonate and 773 ng (3.4 mol)
of 3-brononet hyl benzot hi ophene and heat i ng 100C. After 12 hours, 5 m
of 5 M aqueous-sodi um hydroxide sol ution ilNere added and refluxed, as is,
for 1 5 hour. After 15 mnutes, the solution was cooled to room

t enperature foll owed_Rurt gygdgg§|06D@j 10 of wafer- e&; %ctlon with
chlm(;roform Aft% was hi nglfI organi ¢ p ) (S%Bm) W ce V\nth(%g }{) sat ur at ed

brine and dryi* v(n“i'ﬂ%gﬁe& urHT'sL}IHf)até” 7ilt (WasHdondestr dise@Hand 2104dr i ed
under reduced(araasure 2Whe gr,@siydue was then purified by silica gel colum
chr omat ogr aphy %§Ine ethyl acetate = 60:1) to obtain 400 ny of

((benzot hi ophene-3 ef)rret hyl) (4- met hoxy--2- nitrophenyl)amne in the form

of an orange powdelx onl 5£44%i Stepd ihePhodiabioor gt

1- ((benzothlopheneﬁgeﬁékﬂﬁ Hé:%—gthgﬁgg%x ben20|ghcazole.-2-phiol H3CO
NC2 SNNaOHa g Zn N 5 i5fnin,

H3CO, _-,,, NH2 NH CSZ, H2GQwh, Et OH, tot |ux, Ms NMeal
\ Mel . &
N E1OH, A, 2hrs N

v 76%(2steps) A

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

10 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:
15 76%). Confirmation of the compound was carried out by
| identifying using H-NMR.

'H-NMR (270 MHz, DMSO) (ppm): 7.65 (s,1H), 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)

20 [Reference Example 7)
Production of 4-(5-methoxyvbenzimidazole-2-

ylthio)butanpate ester hydrogen bromide salt

MeO N Br"™""CO.Et MeO N
ﬁ S—sH - =87 CO,E
N
N EXOH, 80°C, Thr H H-Br
90%

6.48 g (33.2 mmol) of 4-bromobutanocate ethyl ester
were added to 10 ml of an ethanol solution containing 5.0
25 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
30 compound (yield: 90%).



30% (2steps) S SHN 4 nml of ethanol and 4 nl of 1,4-dioxane werayadded - 20
to 400 nmg (1.23 mmol ) of ((benzot hi ophene-3-yl )nmethyl)(4_

met hoxy- 2- ni trophenyl )am ne followed by the addition of 0.34 m of 5 M
aqueous sodi um hydroxi de sol uti on and rsg uxing while heating. After 15
m nutes, the reaction solution was renoved Tromthe oil bath foll owed by
the 25 divided addition of 320 ng (4.9 mmol) of zinc powder. The reaction
~sol ution was agai ntg.efhtxesh ywhig £ i N9 n.1-heur. Abter _all.owing to
cool to roonlhenpesaéure,eﬁzhe zihgga%%nf#F%%Véd76§? éﬁdl%ng FPgrate was
concentrat ed tAder ‘rédudddiBpredsiPe (A8l LBwIT2p¢3308eREr Hedi oA - @it h

chl orof orm Thq,BHgaﬁﬂczpha3¢,M@S8863B$QS%EW@9¢4W&ﬁ92§)U129%13§ﬁ9§§5§d

brine foll owe LYi 1 ly,.2Q04 - wi_th magnesi um sul f ate,
concentrationgugée?m(gggéeg'ggrnggﬁeJéﬁd 3r§?hg to obtain 309 ng of a

brown oid. ContintEngmpibkeliesulting brown oil was dissolved in 10 m of

et hanol followed by, Lhe-addhtLeNc8kn8uRa o449 5 mMml) of carbon disulfide
and refluxing. After our s, f lution was returned to room
tenperature and concentrated under thiced pressure followed by the

addition of 2 ml of ethanol and (tfggiating with ultrasonic waves to break

into fine fragnent at~yere 10~tHen fi red. The resghgin%éﬁ?mder was
washed twice with ;T of €t hantlcand t yﬁ??@&“ﬁ079grggp*i d_ g (Trea7
mrol ) of 1-((benzothi ophene-3- yl®rfét hyl ) .5- Theox

met hoxybenzi m dazol e-2--thiol (yield of -t wo steps: 30% .-n tep 3

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—zylthio)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 hourﬁ at 80°cC.

-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-((1,4-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)butanocate 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



Production of 4-(1-((benzothi ophene-3-yl)nethyl).5- 16 July 2004
nmet hoxy_benzi m dazol e- 2-yl t hi 0) but anoate ethyl ester H CO- 2 H Br CO Et
HSCO}-SH L | 'S' COREt N DMF, KCO, 80'C, 12hrs, 45% 101 ng (0.30 nnDI)_
of 1-((benzot hi ophene-3- yl)methyl)-5-net hoxybenzi m dazol e-2 -thiol were
di ssolved 20 in 2 nl of d inethylfornaan%3f6IIomed by the addition of 62
mg (0.45 nmmol) of potassium carbonate and 53 ng (0.40 mmol) of

4- br onpbut anoajye B[tiHa %'glercoqrﬁth?lg ertto(r%erc?g%gd After 12 hours, the

reaction solution was concentrated un pressure and extracted
‘with 25 di et hyldi&H&ar amsiihaned meyEhaashi g &:vli)cdoniobitaid 151020fg gdt.@8at ed
brine and dryimgly dF FRENQSIXYBLS ¢d ﬂdTW%ieﬁ,hngb%W@s_EB%%i%%@%%BFfated
under reduced sure and the residue was purified by silica gel colum
chronatographfgzﬁ ARSTEORNY ¥es seE et PPt HYoBdens 1y ingo frgmy 0t836
mmol ) of5 4-(ﬁw@@bmﬂamthbd@h&n&g&nﬁlLEBMBML)[S- - 16 July
nmet hoxybenzi m dazol |_t hi.0) byt angat e ester (yi.eld: . J

2004 -y98 Step 4 r-&éﬁéta?t%r? })’Flilf? % = thzﬁf’hi &ﬁéﬁ&-g?g YahEeh @‘*H%- =

met hoxybenzi m3d4z@l e- 2- vyl t hi o) butanoic acid H3CO EIOH, SO C, 3hrs, 36% N

60 0. 136 mol =G L- 6Gbenzot hi ophene-3- 5
yI)ggtgyl)-5-nethé£%%gﬁ??#igizole-2- yl t hi 0) but anoat e
’ T%e following compounds and the compounds in the

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 guaternary
ammonium salts or halide derivatives synthesized with
reference to Reference Examples 4-6 and other references

15 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

20 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

25 synthesized.

4-(1-(2-(1-methylindole-3-yljethylibenzimidazole~2-
Vlthio)butanoic.acid {Compound No. 1153} |

In this case however, a methanesulfonate ester of 2-
(1-méthylindole—3-yl)ethanol was used instead of
30 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)' =
35 394.0



ethyl ester were dissolved in 2 ml of methanol followed by theJaggiooion of
0.5 m of 4 Maqueous sodi um hydroxi de solution. After stirring for 3
hours at 50C, 6 M hydrochloric acid was added to stop the reaction
foll owed 10 by concentrating under reduced pressure and extracting wth
chl oroform After washing the organic pﬁagé With saturated brine, it was
dried with anhydrous magnesi um sulfate. The- sol vent was concentrated under
‘reduced pressure ap_ddh&jﬁ@g&g 'y"aﬁll%ird]%l &4 |]lga gel, 15 col um
chromat ogr aphy (et hyl acetate : f the target
' i En iy rdaaid

compound (vyi el d: 3624 metdyhk JheRa inyid ago kard out by

identifying fromth zNoquigg u3|ng LC-NB- Calculafed value M=
412. 09, Measured v [ Exanpl e 4] Production of Conpound
No. 135 The target Sbo%ﬁ% %%t%t%erfésd %MW&%@QM@%@W hod as

Exanpl e 3. 25 Hjohendgrsig)( 1, 4- dlnethyllndole 3- yl)nethyl) trimet hyl anmoni um
i odi de was used in e ct corresp, gto Ste Confirmation of
éﬂ‘%%%d‘Ml W&Wﬁ%%%%%ﬂ%ﬂmﬁgm

t he conpound was carrie Y tlf
using LC-MS. 331GA cul ated value M = 423. 16 Measured val ue (MrH) + 424.3

HCON/ 4N LI OHaggluhz 12 Prg t] f mpoLn 7 Th rget
conpound was obtalned acc ré?ﬁgh%b tﬁgs %83 f P%ﬁ ?H ggh?br "), ? é?
(d,1H,J=7.83 Hz), 7.47-7.40 (m, 2H), 7.26 (d,1H,J=8.10

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-bromobenzoi{b]thiphene-3-

yl)methyl)benzoimidazole—2—zlthio)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,3=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)



same nethod as Exanple 3. However, ((1-nethyl-4-chloroindol e48-yly)aoethyl)
tri met hyl anmoni um i odi de was used in the reaction corresponding to Step 1.
5 Confirmation of the conmpound was carried out by identifying fromthe
nol ecul ar wei ght using LC-MS. Cal cul at edgval ue M= 443. 11, Measured val ue
(M+H) + 444.3 [ Exanple 51 10 Production 6f-%:o?rpound No. 244 The target
conpound was obtai ned using the sane nethod as Exanple 3. However,

r\nnl as raanant
4- cyano- 2- ni tr@gﬁﬂg'huq&pdbtlégibbidt SRS 3¥ H“b F-eagent TR
corresponding to Step 1. In. addltlﬁn ﬁe easu(ﬁH il ]E-tm,@:.e s)‘ ve
2-nitroaniline deri estive 19 reauggp;go a Ultngyyanylcn t-afrhe
derivative, 4nd thezstep rn{whi ChggsLh§S 1S Cybllé§HZLU a1 1
Lire 1

benzi m dazol ¢- 2- -t hzel deriVafTVvesgaWgfe carried gy jusing

descri bed bellow. NC3s , ~, HZ NH351 &1 OF W2COs, 350G, ou:

NC NH El OH H2O, rewss 71hrg, 43%d3284 eps) [10 M 394 settman

1.1 g (3.56 ) ofto 407,17 408.2
20( ( 3- benzot higphenyt) et hyll) (4- opanos 2- ni §r ophemyd gam ne

ol towgg by the

addition of 2.4 g (37.8 mol]) of 38t BBSi umjcar bopad.@. AT T ¢

BT 1 epl agi ng th

reaction sysfemwi tB3nitrogén, 220901 of 10% pal b=diium cal

bon wer+ addé

nd heatiing to

fol | owed by pplariﬁg the reactj d®S5system W th hysir.eagen a
4

517.18 518.1 8
46 413.10 414.1 53
47 397.13 398.1 56
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 Producticon of ((benzothiophene-3~yl)methyl) (4—

methoxy-2-nitrophenvlamine

f/'
HyCO @f{ H,co NO,
: :NH

DMF Cs,C0,,100%C,
12hrs,44%

Fs S

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

of
addition of

H2



25After 4 hours and 30 mi nutes, an additional 220 ng of 10% 16 July 2004 -
pal | adi um carbon were added followed by replacing the reaction systemw th
hydrogen and heating to 60C. 5 hours and 10 mnutes after the start of the
reaction, the 30reaction systemwas cooled to roomtenperature. The

reaction solution was then filtered with [Tte and concentraped_under
reduced pressure to obtaln 0 93 g of a 16fJuIy 2004 - 100 - liquid

[ . Conti
benvot b ophom P31 Bttt Berbonate, and 173518, dd 10

benzot hi ophen )(2 anlno 4-
m of ethgnol 4% nRaaEte thy) P@ﬁ&@tﬂappm@MEuﬁm@gh@hmamgadalng 2.1g

(13.3 mmol) oflquft(assmm]e& atoh Woxaat h@t &l Afet er Ml%qlﬁ%%'h% s%%nrﬁ m of 40%
aqueous aceti.¢ Cld qutB%d'mere pped in. After cooling’t room

t enper at ur e aﬁaréﬁﬁ%' St Oﬁn&@Feré@@@gdanﬁré§§&PéedbhéSré§hdﬁ@rmés
purified> by quuaa g@&t@aiumnmlmhm@@atQ@bagbyueagﬁaagsa@gbqgg Tolrdhmt O

btain 491.7
2 (?E--benzotﬁ%h hen;/:Ire fOllfF?g byaﬁ88eﬁ9d&Fa8?oPé 30_mlnpd) YayrEl d of
the two steps? @Vtr@§ﬁﬂpmn3ﬂ¢bnCbﬂoroéwpmundAﬁoer24éshﬁsgcahéled out by
i dentifying feemanhe p'H%'s%CL&lw@LEeV‘@'lQHt zssmggf 8%’-’3%%&% C@hgul gt[)gg3
val ue M =.-407.,08,, Measured val ue Hé 0% )
(ppm): 7.94 (erﬁfg Y188 meaaefwm susfatad, ]LtI—WaS7C¢mC(entB&I):ed7aBd (d, 1H),
7.00 (¥ 1H), driBa @&d%H)reau35d(br8b&ur3 A7rhk, 25k iddelnas(Pnéh) 20
[Exanpl e 6] The f.oll L.gwi ng t? get 0928 nds were obtalneg using the sane
nmet hod as Exa%pFe Wngﬁ& &/ 8F ﬁgﬁﬂﬂdcﬂﬁomgaggrap Y
4- et hyl - 2- nlﬂhemanélamhgéceteaatéldesmas)uﬁedoB§a1£5themée@Eent
correspondi ng ({Ber%8Phtophene- -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-ylimethyl}-5-

methoxybenzoimidazole-2-thiol

S G e g 4
- - 2 SH
Ny Dioxans-EIOH, retlux, reflux, Thr N N

2 H  EI0H, reflux, 12hrs,
15min, 30% (2steps)
= =
s s S

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 minuteé, the reaction
solution was removed from the o0il 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



Confirmation of conpound no. 340 was carried out by identifybBrglyfaoom t he
nol ecul ar wei ght using LC-MS. Cal cul ated value M = 396. 10, Measured val ue
(MtH) + 397.0 30 Production of Conmpound No. 436

5-met hyl -2--nitrotrifluoroacetoanilide 7used as the reagent _
corresponding to Step 1. Confirmation of Torpound no. 436 was carried out
by identifying fromthe nol ecul ar weight using LCMS. 35 Cal cul ated val ue
o odoae o rearH edovabuan( Mk e, S36a0chEraNRLE Lhatd Julncgdol - 1. Ot
Producti on of Conpound . uctron ole-3- 1
meth 1 2- anPRESRERGI REHA ﬁéﬂN@QtM optain| B9INGY BIf NHRrewnm Bil.u. 7 e7E

N3* 7 1|UH1KZCXC)3 cBetEnukin, EhHHrnglH@ﬁ? BHo@n oS gggdggsgﬁv %% of
2-nitroani|in q %4 Z ? ﬂnn |ndo e car

wer e dissolve ng Pa 98?8fHYaﬁhPoPﬁB&EHOByOﬁhé Sef ehﬁ?a

addi ti orb of meoﬂb of aeebbn dtésdlande588d ﬁgfiaﬂlggvl)Afe%rh@?F%g&@§3 and
stirring over h ture. addi ng saturated aqueous
sodlumglcarbghgtgeggtﬁgﬁ%gﬁfgPg ﬁac??nﬁe Fﬂegtﬁﬁlraeatﬁ?@pﬁﬁatﬁ¥?lng with
anhydr ous ﬁagﬁéél9ﬁﬂ§@ﬁt§§b9dthédsnlVeﬂtcﬂdsdeSSuféeﬂolb@ﬁednﬂythﬁerESIdue

vas purified BiasthbRogh ! YFMethBRONBLAG" PPPYaLREXADS, SLRY! acetate =
95:5) too tah?trasonlc waves to break into fine fragments that were

10 then filtered. The resulting powder was washed twice
with 2 ml of ethanol and then dried to obtain 120 mg
(0.37 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-vl)methyl)-5-

methoxybenzimidazole-2-vlthio)butanoate ethyl ester

H,CO. N Br COEt HICO. N
\0: s 002 U R
N N

DMF, KCO0y, 80T,
= 12hrs, 45% —
5 5

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-bromobutancate 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-(1-((benzothiophene~3-yl)methyl)-5-
methoxybenzimidazole-2-ylthio)butanoate ethyl ester
(yield: 45%).



15 264 nmg of ((1-methylindole_3-yl)nmethyl)(2-- nitrophenyl)asgijog 2op4el d:
18% . 264 ng (0.939 mmol) of ((I-nmethylindole.-3-yl

met hyl ) (2-ni trophenyl)am ne were then dissolved in 10 m of ethanol

foll owed by the addition of 50 ng (0.047 nmol) of 10% Pd-C and stirring 20
for 6 hours at roomtenperature in a hyﬁr%%éﬁ at nosphere. After conpletion
of the reaction, the Pd-C was filtered out and the solvent was distilled
of f under reduced gygsgure to obtain 212 ng of ((1-methylindole-3- yl)

met hyl ) ( 2- an1nopheny| am ne (yleld 900 25 Step 2 Production of 1-(
1-neth |indol e- 3- 4 i nzpthiophenE-3683 Y mekhpyddbre,

rellux, |hr, 397E n@‘tho&%i%e%lhgdg‘i%lml—&l@.hl(j()i:u%‘h@ﬂ:' adoke- 3 16 July

2004 - 10 2 - yl)nmethy -am nophenyl)am ne were dissolved in 1 m of
pyri dine foll owed BY® NagditiQn ofwududm 48Nl af  carbon disul fide
and refluxing for 1 hoursin a ni LLOQERN. At NOSPher e. The sol vent was
distilled off foll owed, 5 purification by sipkica gel colum
chronatography (hexans' hyl acetate = 2:1) obtain 96 ng of 1-((1-

met hyl i ndol e- 3-yl ) et hy enzi m dazol e-2-thiol>yield: 39%. Step 3 10
Production of 4- lgelaygell. hb@dﬂh81icg¥'h”?&hY(LQﬁQ6%HHSBEBLS 3-

yIthlo)butan0|c aci d
yl)methyl) S—methoxyben21mldazole 2-ylthio)butanoate

ethyl ester were dissolved in 2 ml of methanol followed
by the addition of 0.5 ml of 4 M agueous 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, {((1,4-dimethylindole-3-yl)jmethyl)
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



NaH, THE. 80., 40min F eOH r., 25%(2sleps) N N S ---!"'CO18 L& 2004(0: 342
mmol ) of sodium hydride and 2 m of tetrahydrofuran were added to a
pre-dried reaction vessel. 50 ng (0.171 mmol) of 1-((1--nethylindole--3
15 yl ) net hyl ) benzi m dazole -2 thIO| and 34 | (0.23 nmol) of

4- br onobut anoate ethyl ester were then a2dd8d-to the reaction vessel
followed by stirring for 40 mnutes at 60C. Water was then added fol |l owed

by extraction Wb natnd égxg%%é?lé@§er drying the ethyl acetate phase
su

wi th 20 anhydrous nmagnesi um t'he reaction sol uti on was
concentrated under HRWED dddsgmméﬁﬁnﬂﬁﬂh§QN9mmdﬂL@;3~wésm&m@yﬁas purified

by silica gel GolnefhyonEHQe ARk ad RRXARS Rt *1)6' tdeetabeIof 1) to obtain
4-(1-((1- nethylindole-3- I)nethyl)( benzi m dazol e-2 25 yIthlo but anoat e

ethyl ester. LSRRG 22 ftet 14 M aqueous |ithi um hydroxi de sol ution
were added to 1 m Gﬁhfﬂﬂﬁé&mmﬁﬁfﬁUﬂﬁﬂCQQ@b@hﬂl%Qstﬁb%rled out by

--(1-((1-met hy dal e- - zi_m dazol e- 2-yl t hi 0) but anoat e
eth§| ester %?4}%¥rﬁ Qﬁfﬁéﬁ &ngtgFrsW ﬁgug&éﬁnﬁgﬁ Sat room 30
tenperature, 6 M hyGrlestiladrecc vaadnxé was ddded 1t,0M&tae|nrteldevaﬂ.eact(MeH)f ot | oned
by extractionéqﬁJyenhyl acetate. After washing the ethyl acetate phase

W th saturate rine, it was dried with anhydrous magnesi um sul fate.
N~S~"CQzEl 4N- UGH [ﬁxﬁﬂﬂﬂelélJuly 2004 - 103 The solvent was then

distilled of f underp RdiaadPIasThBoukd @8.ahag16 My (0. 042 mmol) of the

target conpound 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. In 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 benzimidazolé-2-thiol derivative

were carried out using the methods described below.

NG NC. Ha nNe s kscesjom | N© N
—_— —_— R H—sH
EIOH,K,CO3, Pd-C, NH EIOH-H,0, reflux, N

i 60°C, 10his 11hrs, 43% (2sleps)
= 2
BS 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



(yield: 25%. Confirmation of the conpound was carried out by6 Jaly 2004
identifying fromthe nol ecular weight using LC-Ms. Calculated value M=
379. 14, Measured value (MrH)+ .380.2 [Exanple 8] Production of 5-(1-.( 1
4--dimeth |indol e-3- 10 vyi InethyIIILenz dazole--2 yl) pentanoic acid
Step 1 Production of 5-(benzinidazo|e-2' Gent anoat e ethyl ester NH1 NH2
TFA, CHC!, r.I, I2hrs cancHO, EtOH retlux Ms, 30% CQREt 696 | (5.0 mmol)

I 1893 5. dﬁﬂﬁ fg ¥ adi l.ori re
gioggggtrﬁtgml DRpang a éﬂ?%go#g?ﬁ%gzlutléépcontannlﬁg @%ﬁnﬂg S%dyﬁnnl) of
orthophenylenéﬁ§ﬁﬂéh%q R arsedesynvelt )i (rRriamg nicord -T2 thaiph enatl Yeodme were

tenperature. 2 sdolfedtitand nand# Jgonaelol %%@anlab%dw*&%ﬁo“f%'ﬂ ku‘édgc' d

were then added foll.owed 20 st g _faor 10 hours wh eatin
refl uxi ng. Tﬁbé’ reaéjﬂ}%lﬁ“%cﬂ Eiror?c{iéé“gt Kert RedtliPal; f’é‘@ldspﬁgpgtmssaqmeous

sodlun1h§droxmm@xiﬁanthatd(ﬂIﬂﬁma& by extract ilons wit breubyl aacebake. After
ressure, _the residue

&gzhéggpﬁﬁfple y SFﬁu&P%Qﬁ1 co%b#%ggﬁggﬁépg ?ggﬁs EgFﬁflcoaééPEtéoonly)
to obtain 359ﬁﬁ$mﬁtqmgﬁy@tym@|@aﬁob@nzenykﬁpengaundbe eebykedster (yield:
3099 . Step 2 Bre@ddeireon +gf §e@&dﬁ@1wﬁs g@%%ﬁng l%égbﬁgogel column
yI)nEthyI)benZ%@aﬁgggdia%h¥|% %gg%goggetone = to obtain 491.7 mg
10 of 1—((2—benzothlophenyl)methyl)—6—cyanobenzimidazole—2-
thiol (yield of 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,1H), 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-nitrotrifluorocacetoanilide 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

S-methyl-2-nitrotrifluoroacetoanilide was used as
the reagent corresponding to Step 1.
Confirmation of compound no. 436 was carried out by
identifying from the molecular wéiéﬁt using LC-MS.
35 Calculated value M = 396.10, Measured value (M+H)" =
397.0 .
[Example 7]



- 104 CO2Et | ,--Nw4,] Ol , /~/~~CO-E! 4NLi OHag q C IN K16QuiMo0420- T~
N2a , ., , BEOH SO, 10hrs, H 2hrs 17%2 { sleps] 42 ng (0.3 mvl) of
pot assi um carbonate and 103 ng (0.3 mmol) of ((1,4-d|nethyllndple-3 -
yl)methyl ) trimet hyl ammoni . um iodi de were, added to 2 ml of DMA solution

containing 50 ng (0.2 nmol) of the resul t g5 o
5- (benzi m dazol e--2-yl ) pentanoate ethyl ester followed by stirring for 2

hours at 120C. The pesahéidn SOF WbRBou@SneXtsacted with di chl oromet hane,
washed with water é_Hh_EBﬁEEﬁT?EfEéﬂg%TTBEEH‘BV“pur|f|catlon of the residue
by .colum chronato%?%%h§ (hexane: ethyl acetate = 1:2). 5 m 10 of ethanol
and 0.5 ml of 4 M amtedust ouli o hy T el 1150 14 1 Do, Wage: ki ey Added to

this foll owed by stéﬁr'n for1 10, hours at 50C and then the addition of 6 M
hydrochl'oric acid ttr%é%éb%¥¥r+%%k%$on. The sol ution was extracted with
chloroform and after washing with water 15 and concentrating under reduced

pressure, the reSiqfﬁfﬂa§§tfﬁnhHbﬂdCQﬁﬁSﬁtﬁ%ﬁ gelHaoluqflﬁhronatography
HH, NH NH

THF, £, 18% EIOHK,CO;, PA-C, 1,
6hrs, 90%
OHC -

N N—

5 829 mg (6 mmol) of 2-nitroaniline and 1242 mg (7.8
mmol) of l-methylindole éarboxyaldehyde 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.
10 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
15 264 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
20 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%).
25 Step 2 '
Production of 1-~((l-methylindole-3-

yl)methylibenzimidazole-2-thiol

NH, N
O e e
pyiidine, reflux, 1hr, N
NH D%

call
N— —N_]

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




(chl orof orm net hanol = 10:1) to obtain 35 ng of the target dénjplyaed4(yi el d
of the two steps: 47% . Confirmation of the conpound was carried out by
-20 identifying, fromthe nol ecul ar weight using LCMs. Calcul ated value M
= 375.19, Measured value ( MtH)} _ 37@.; LExanpl e 9] Production of Sodium
Salt of Conmpound No. 519 HaOK H20, r.! 8 11.9 m (1.19 nmol) of 0.1 M
aqueous sodi um hydroxide solution were added to 100 m of an aqueous

sol uti on contqﬂnm@gh§Q3(agahinb%h@ﬁqh)aﬁ&nbhﬁeﬁgouﬁss%Q@BQU&Q ROm1543
fol | owed by stlrrln 6, Jul erature Subsequently,

" the reaction SSFdEH ﬁ&%ROVP e DX &%leﬁgéétéﬁpaPﬁ 47681mg 162 208MofpPf of
t he sodi um Saﬁtb@WIdhdulSQ%? aﬁH—NMRlQ&QﬁgNHbr DVROue6 )i n( Pl trdgdh '

o) - bl ap (s, TRosehEE s Sfie Bhnabnb b b (T by Sl0ecl Rl ,
(s,3H), 2.21 @@raﬁycatlga b 2Elica. g&l ¢cml2mMp pExampkegi@ph¥0 The

compounds i ndigaladetekay1vabe.axat besi 16dcyshBgashnGer AIPEELIVE 1
coFPespondlng(su st?atesygccor h$ same al g é Ex ?é 9. Sodlum

Salt of Conpolfd M&ln§91$H3Nwh)@ngywmﬁenBwseﬁasylepanrh1¢l57y¢al@H J= Hz),
15 7.28 (d, lHBQ%Z FE) 7.20 (d,1H,J=8 Hz), 7.15-7.00 (m3H), 6.77 (d, 1H, J=7
Hz), 6.47 (s, 1H), g gs 2H), 3.60 (s,3H), 3.31 (t,2HJ=7 Hz), 2.61
(s, 3H), 1 99 (t, 2H, 3 P Hz), 1.84 (p, 2H, J=7 Hz)

Productlon of 4-(i-((l-methvlindole-3-

ylimethyl)benzimidazole-2-vlthiojbutanoic acid

N B0, N N
@: Y—sH 2 @: S5 c0,E AN-LIOH @: Yo S C0,H
N NaH, THF, 80., 40min N

THF-MeQH, 1.y, N

25% (2sleps)
—N — - =

12 mg (0.342 mmel) 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 pul (0.23 mmol) of

4-bromobutanoate 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
agueous 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.



Sodi um Salt of Conpound No. 52 20 1H NMR (400 MHz, DMBO-d6) (1BRily: 200497

(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

(m2H) Sodium Salt of Conmpound No. 135 25 1H NWMR (400 MHz, DMBO-d6) (ppm:

7.21-7.00 (m4H), 6.79 (d,1H J=7.29 Hz), 6067-(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 (m2H), 2.59

(s,3H), 1.95 (m2H),1.82 (m2H) Sodium Salt of Conpound No. 532 30 1H NWR

(400 MHz, DWVSO- @B¥ (sméﬁ)'mt?wga therHdisyilRedHeff under(rddupled=-r4sshixp,

7.44-7.39 (n12F&o 8b§§1n(§61 {6 @@2(Hh3t%,o§ @Ke(ﬁagﬁgt éo%ﬁoﬁﬁHZFD 2.26

(s,3H), 2.23 (s,3 Snl Exanpl e”10] 16" July 2004 5

H3CO - 106 Proﬁﬁé?FGH 6§% (1-- (( 8- nethylbenzothlophene--s | meth

l—g- met h(r)\X bﬁnZI m dazgbef2rmhthbn bt ﬁﬂ@abempéﬁhww@ﬁt@éfﬁﬁdddfou% b¢- neth
enzot hi ene 1 enzim dazo - | thi anoat e

et hyl ester g%ff g?ﬁ?ghFromnEE%ﬁﬁﬁ ecular Wﬁﬁ?ﬁFuEﬁéngDﬁﬁEﬁ% | oot ,

H - Br overnlpht + H3C@leuhated wglﬁe.m4"nﬂﬁ9)1¢t Measured value (M+H)"

4- (5- net hoxybengj azol e-2- ylthio)butanoate ethyl ester were suspended in

4 mM of toluene fol'lowed by the addition of 616 it (3.60 mmol) of
[Example 8]

Production of 5-(1-((1,4~-dimethylindole—3-

10 ylymethyl)benzimidazole-2-yl)pentancoic acid
Step 1
Production of 5-(benzimidazole-2-vl)pentanoate ethvl

ester

@ENH, @ Yoo
NH, TEA CHCl, i, 12hrs

concHGL EtDH raflux,

696 ul (5.0 mmol) of triethylamine and 893 mg (5.0

15 mmol) of méthyladipochloride were dropped into 10 ml of a
‘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

20 by stirring for 10 hours while heating and refluxing.
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

25 purified by silica gel column chromatography (ethyl
acetate only) to obtain 359 mg of 5-(benzimidazole-2-
vl)pentanoate ethyl ester (yield: 30%).

Step 2
Production of 5-(1-((1,4-dimethylindole-3-
30 yvlimethylibenzimidazole-2-yl)pentanoic acid



di i sopropyl ethyl am ne and 384 ng (1.59 mmol) of 4-methyl 10 16 July 2004

3- (brononet 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 wth ethyl acetate. The or i ¢ phase was washed with water
fol lowed by drying with magnesium sulfate and 15 concentrating the sol vent
under reduced pressure. The resulting residue was purified by silica gel
colum chronmat ography (hexane: ethyl acetate = 4:1) to obtain 114 ny of
4-(1--((4-nethy|benzothioph-ﬁE -yl ) net hyl) - 5-

nethoxybenzin1ﬂ§igle 2- cgplo bt ﬁno?fﬁfg_px/\gﬁgenm_Qq(ytit%“/1,4xmgnd 68

nmg of 4-(1-((4 enzot

50., 10hrs.
3-yl) et hyl) - 6- nefhoxyben2|n1dé2ble 2- hlo)butanoamé;)et ester (yield:
109%9. 4- 1- 4-nmeth | benzot hi o hene-3-M qeth 1 -5- Nz

(270 MHz,

nethoxybenzinidazole 2- yIthio)butanoat thyl ester 25 xH
CDC13) (ppm: 7.71 7 56 Zfiﬁ3 d 1H, J=8. 64 Hz 7.30-7.18

(m2H), 6.87 (dd, 1 S(Jdmiﬁafb?%st d 08 my s, 1H),
5.74 (s,2H), 4003 (ancﬂH Jo-ﬂ Q@Mduﬁaﬂ@xmcﬁﬂ)@ 3-3.38 (t, 2H, J=7. 29 Hz)
2,55 (551 v At St Lp A2 ] R 28 0
(4- nethylbenzd¥4ﬁ(ﬁﬂkﬂﬁ#@ﬁ)ﬂ%ﬂﬁﬁ#ﬂﬂ@g &ﬁ.mg (0.2 mmol) of the rESU1tlng

hoxyb (
E’btclg)xy(g% mmﬂrﬁfﬁlﬂdﬁﬁl@ ﬁimcﬁ 59-7. 17 (h% eﬁ%c’ gﬁ% 2% 91

Hz), 6.80 5 (ddifying toF %@&”ﬁz)ﬁ 6280 s, ﬂh)e t(lglgzﬁpluz;lpxl
(q, 2H, J=7. 29 he)s XtBAdRBWLLB. AR N Tordhethams, %)s,hedza-ﬁ%h( %a%a): aAd46

(t,2H J=7.29 '@ﬁcentr%t(e@ 2f'E')l’lowezdS by( tpu?ilﬁj_fjlcatlonHzf [tEX res:.due 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
Ij[ 5" co,H j@[ P=5""Co.Na
N HC, 1l N

5 %

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



10 The foll ow ng conmpounds were obtained according to' the dénelyg®0hod as
Exanpl e 10. 4-(1-((5-nethyl benzot hi ophene-3-y1l)nethyl) 5-

nmet hoxybenzi m dazol e- 2- -yl t hi 0) but anoate ethyl ester (Yield: 24% 15
1H-NWMR (270 MHz, CDA 3) (ppm: 7.76 (d,1Hpk=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=tPataturz 51 (uhsiduert 47 he2dedetioh 201d2)ion2wht (M 2H),

1.24 (t,3H J=% t benzaot.hi hen 3- vl ),- 6-
met ho§<yben2| m 5%%%22)? %C{ hi oﬂéb%agﬁlogﬁé) &yt 3p ()Ylogl )&g%lg%ilfﬂ- NVR
(270 Mz, cocgﬁﬁq;nﬁﬁeldr'ﬂ?%k11¢4J =8.10 25 Hz), 7.60 (s L1H), 7.26-7.22

(120 108 (8 g Sl 1. - B s L)
2. 50 (s % A g Hl=BH 21 H2d9 Hz)09 72012 (2B, 63 824((% 15HJ3=370(32 Hz) 30

[ Exanpl e 12] Brzoduct.izen (@f, 41—;1()17 (5(%qutshml)beﬁzgtgh'(%maﬁf}e % 26 (m (25 ¢
yl ) met hyl ) - 5- ge%%o§yb%ég 2 lté 2 but anoi c 9 ou? 1 . 154
16 July 2004 *-P08 "M Ed'N - Bl Sl 181PHE)p. i §9%?H§@®rN 8817 ny
(0.186 nmol ) dfn,t28. 4- (1- ((4-
[Example 10]
10 The compounds indicated below were synthesized using
the respective corresponding substrates according to the
same method as Example 9.
Sodium Salt of Compound No. 39
'H-NMR (270 MHz, DMS0-d6) (ppm): 7.57 (d,1H,J= Hz),
15 7.28 (d,1H,J3=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 (4&,1H), 7.91
(d,1H,J=6.76 Hz)}, 7.57 (d,1H,J=7.75 Hz), 7.44-7.38
(m,3H), 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 (d4,1H,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]




met hyl benzot hi ophene- 3-yl)nethyl)-5- 16 July 2004

nmet hoxybenzi m dazol e- 2-yl t hi o) but anoate ethyl ester obtained in Exanple 10
were dissolved in a mxed solvent 5 of 1 n of THE and 1 ml of ethanol
followed by the addition of 1 m of 1 M eous sodi um hydroxi de sol ution
and stirring for I hour at 40C. Follow ng conpletion of the reaction, 1.5
m of 1 Mhydrochloric acid were added followed by stirring for 30 minutes
at roon1tenperaturePrd@thﬁome@ﬂl4+ £ohei hvt e wase Hi ddreded, 3 washed with
wat er, washed with g nol a _d5lh drled to DtalfQS .91thrr,g of T he target
conpound (yiel d: 699 FEifE s, : & 67/ YN LQR UL ANQAEE [ ue
(MtH) + 15 427. 2 &H

Hz), 7.60 (d,1H, J=

Hz), 6.53 (s, 1H), . : —5 . 0dte gg
(s,3H), 2.34 20 (t, 2&hﬂ-1%ﬂgﬂHz) 1.90 (m 2H) [Exanple 13] The foll ow ng
conpounds were synt hesized accordin to the sane met hod as Exanple 12.

4 (1- 4- nethylbenzothlophene Sdfbéggthmh 6.,

met hoxybenzi miwa ¢ 2-yLthio) oic a >—®6‘nf\@mnd No ‘>3_-4"Y'\e1>=d 60%
LC-MS:  Cal cul at G%/T\?P 278 T eeasur vaI ue ¢ MR 0 427.2 1H NWR
(270 MHz, DMSO- d6) (“p'b?f') 7.78 (odam'inJ 7. 83 7.52 (d =8.91 Hz),
7.34-7.17 (m3H), 6.77 (dd, 1H J=2.34, 8.9 6.37 (s,1 583(5 2H) ,

3.78 16 July 2004 - 109

539 mg (1.44 mmol) of 4-(5-methoxybenzimidazole-~2-
ylthico)butanoate ethyl ester were suspended in 4 ml of

toluene followed by the addition of 616 pul (3.60 mmol) of

diisopropylethylamine and 384 mg (1.59 mmol) of 4-methyl-
10 3-{bromomethyl}benzof{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-Z#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-ylimethyl}-5-
methoxybenzimidazole-2-ylthio)butanoate 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,1B), 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,J3=7.29
30 Hz), 2.11 (m,2H), 1.23 (t,3H,J=7.29 Hz)




(s,3H), 3.32 (t,2H,J=7.29 Hz), 2.82 (s,3H), 2.34 (t,2H, J=7.166ukiz)0041. 93
(m2H) In this case however, 1 Mhydrochloric acid was added follow ng
conpl etion of the reaction followed by 5 extraction with chloroform and
washing with water. Drying was then perfqpyed w th nmagnesi um sul fate

foll owed by concentrating the sol vent unger reduced pressure and drying
to obtain the target conpound. 4-(1-( 5-nmeth | benzothio hene-3-- 1 neth 1
-5- 10 net hoxybenzl_wmmwwm 152
Yield: 63% LC M I Ited vaI ue M = 4 (% 11 basur ed vaI u g\/HrH)+ =
15 426.8 1H NVR (278 ¥ 83 AN as o LN,
(s,1H), 7.58 (d,|H'8= EMB4(B-[2§) MHZZSQDCBQ ((prpnal—l) 7 6’094c1,dd1 JJHBJ.qZ) 16 8. 64

Hz), 5.72 (s, 3y, 3 24 7(5173'1)“. 3%)407“022 Wl 1f, 92800 12426(o3H) . 2.36 20

(t,2H,J-7.29 92 (m.2

((5- et hy |benz<o%4716wer?e4_33 | )9ﬁcetHﬁ9|)5640 (s,1H), 5.74 (s,2H), 4.11
nethoxyben2|n1@gznjQhZLmbtmzq)bqt@nowSC3@qld3 @angugg yg7 3312, Ileld 79%
25 LC-Ms: Cal cul gt ed vl ue M= 426,11, Measured val Ue g H%

1H NVR (270 wﬁ% %bwéh>3@y Cod® (F728797d - 2R, 528,18 L) m 2801 Qe 2BH), 7. 47
(d, | H J=8.91 H#),3H,.224.@% &), 30 7.17 (d, 1H,J=2.16 Hz), 6.84 (dd, 1H)

(.20 357 56 ve), LR AR Bl o 1y S B
' 10 The following compounds were obtained according to

the same method as Example 10.
4—(1—((5—methvlbenzothiophene—3—Vl)methvl)ws—
methoxybenzimidazole-2-ylthio)butanocate 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,1E,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-{l-((5-methylbenzothiophene-3-ylimethvl)—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-vlthio)butanoic
acid (Compound No. 154)




Production of HC1 Salt of Compound No. 532. 16 July 2004 -- MHBQuiyHD04
D oxane, loot ">-S'---CDDHHC 1.5 mM of 4 Mhydrochl oric aci d/ di oxane
solution were added to 50 ng (0.122 nmpl) of conpound no. 532 followed by
~stirring at 100C. Fol |l ow ng conpl etion of éhe reaction, the reaction

sol ution was concentrated 5 under reduced pressure to obtarn 53 ng (1.05
nmmol ) of the target conpound (yield: 97%. 1H NVR (270. MHz, DMSO- d6)

(ppm; 800(m1H),H°89 (mlIH, 752'gm2H)Hhco7 45-7.42 (m2H), 7.32
(s,1H), 5.78 (s, 2H), B AN Pkb e =7 YsZM 0. 34 (s, 3H), 10

2.30 (s,3H), 1. 92 (t, 2H7J57.09 Hz) FE%@wﬂHe 15] Prgduction of HC1 Salt of
Conmpound No. 56 The tar conpound was obt ai nedsgatcording to the sane
nmet hod as Exanple 14. 1 NVR (270 MHz, DWVSO d6 ppm: 7.87 (d, 1H,J=8.08

Hz), 7.74 (s,1H), 7.66 (&7 1H J=6.76 Hz), 7.58 (d,1IH, J=8.74 Hz), 7.26
(m4H), 5.70 (s,2H)8437 46y (d. m&mﬁoﬂﬁeﬂ)me’zmr @), 2.39 (t,2HJ=7.26

Hz), 1.98 (m le 16 ratiqn of Reconbrnant Human Mast
Cell Chynase r%_‘goﬁgf%anat iUy herL% fé@r tﬁﬁyﬁ'a)sels was prepared in
accor dance mntmﬁthmﬁybﬁnﬂlmxﬁa2¢kﬂf2 xﬁthmo)duhnnuuﬂe(ﬁthﬁi(dsuyrcal

Chem stry, Volap266, hve unan mast cel | mase
was purified bcillD hep aercrpnlIiL cﬁnzf(l(])ezglld ar macl a ]Trom a culn}lﬁﬁ'éicegﬁ’&grer? ant

of inseét cel?% J('F1‘1]5)‘~')ﬁ rﬁlﬂ‘“ct&e’(ﬁ Wi th- rafc ittfianendt fisddgiwed bys the

addition of 1 ml of 1 M aqueous sodium hydroxide solution
and stirring for 1 hour at 40°C. Following completion of
the reaction, 1.5 ml of 1 M hydrochloric acid were added
iollowed 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,1H,J=7.29
Hz), 7.60 (d,1H,J=8.91 Bz), 7.31-7.20 (m,3H), 6.95
(dd, 18,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-ylimethyl)-6-
25 methoxybenzimidazole-2-ylthio)butanoic acid
(Compound No. 1114) |
Yield: 60%
LC-~-MS:
Calculated value M = 426.11, Measured valiue (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




contai ni ng cDNA codi ng for human mast cell chymase. Moreoverig Jafyt2904
activating in accordance with the report 30 of Murakam , et al. (Journal of
Bi ol ogi cal Chemistry, Vol. 270, p. 2218 (1995)), the human mast cel
chymase was purified with heparin sephargse to obtain active human mast
cell chymase. 16 July 2004 - 111 |[Exanple 17] Measurenent of Inhibition of
Enzyme Activity of Reconbi nant Human Mast Cell Chynase After adding 2 lu
of DMSO sol ut{mRbntdi ng:,emﬁ,mmm{b f 2.ee preesent, inwention to 50 |
of Buffer A ( 5 Tr| Cl pH 8. 0) contalnlng 1-5 ng of
t he active hu%ghﬁﬁgéf;%u$? éHVngsgN%ﬁ in Exanple 16, 50 ul of Buffer
A containing 0.5 anSlIdtmmwas%llmmudn,sth dylhymr@lcyullorlc ac1d was
-phenylalanylpﬁﬂﬁgatfdl e S trate and

al | oned oremn for Hmmtmmmaune Yer tine
i n absorBance Stt rz?ﬁ%“rﬂﬂ \M@f r‘?é"d@}rcé‘d’rﬁfb alnlqive@ﬁhg@tgewmﬂnhwlaltmrry activity.

As a result, cr:mmmmdvarsoa;he%ﬁ, e¥Foradd 2end 2 1yl 5 534,
536, 538, 615, 1112 an 114 were o se?%gh %ag%égéﬁgk§§$§%Fﬁh%§l§g%%d
activity of | &3 Sonfe Wge§§etﬁ8 VER th WP AR FedusrgopngsRYse and 38,
41, 42, 52, @¢Ylb&5tc&@btah&Zuh%4éar@éQ cé&@ouﬁa4 521 and 628 were
observed to denonsty gte '%hh%%%' . 10 nMto 100 nM
As has been shown above, F=¢he—pr esent
i nventibh exhibit petde s g zoRiebPt-g n01$h561dthe
benzi m dazol e derqgg@bﬁﬁgdohothq5@5esent |nvent|on were clearly 25
denonstrated to be_human chynmase activity inhibitors that can be applied
clinically for useyﬁﬁléhe6§§evention

- 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, B.64 Hz), 5.72 (s,2H), 3.74
. (s,38), 3.40 (t,2H,J=7.29 Hz), 2.42 (s,3H}, 2.36
20 (t,2B,J=7.29 Hz), 1.92 (m,2H)
4-(1-((5-methylbenzothiophene-3-v1imethyl)—6-
methoxybenzimidazole-2-yithiolbutanoic ac1d
{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 HCl1 Salt of Compound No. 532 .




and/ or treatnent of various diseases involving human chymasds Jukaoapl e 18]
30 Production of Tablets Tablets were produced having the individual tablet
conposition shown bel ow. Conpound No. 39 50 ng Lactose 230 ng 35 Potato
starch 80 ng Pol yvinyl pyrrolidone 11 nmy 36qJuly 2004 - 112 Magnesi um
stearate 5 ng The conmpound of the present invention (conmpound of the
exanpl es), lactose and potato starch were mxed followed by uniformy
wetting with a 20@6f€ﬁgmol sol ution 45 of Ningerrolidone, passi ng
through a 20 mesh silevey S df yiHg Al 2455 2 gai N~ pa¥si ng through a 15 nesh
sieve. The granules qbfained in this manner_hef® then nixed with
magnesi um stearate a onpressed into tabl . [Exanple 19) 10 Measurenent
of Bl ood Concentration ring Admnistrati by Intra astric Forced
Feeding to Rats The conpounds indicated with the above conpound nos. 39,
52 and 244 were adri'Ri SePdd b} hrdraghderic hoidédiokBneeedilngito mal e SD

rats whil e faskiregadided @0S600fg3QomabkdmmahtersWRbg od_.sagphes were
collected i ggiatel af ter, adgigistration &nd at 3go§#§u§8§ gﬁ 1, 2 and

y afte X :
4 hours after “SAmNCSt Pt FEATTESE 6% A§0C6r | cEPLAAVIRG BPBBECEAADI 08, where
sanpl es were itheedieatelipn20taeparatedonnto18eh M wAEPEHLBLSLrhhegcompound

et hods, S and Lheresurtrag Bachr sl speoBtath %y TL68 RndTf of the™ "
target compound (yield: 97%).
'"H-NMR (270 MHz, DMSO-d6) (ppm): 8.00 (m,1H), 7.89
(m,1H), 7.52 (m,2H), 7.45-7.42 (m,2H), 7.32 {(s,1H), 5.78
(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-d6) (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,J=7.26 Bz), 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 Chvmase

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.
Moreoyer, 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.



anal yzed by HPLC using an ODS col um (32% acetonitrile- watert6QugsxodIFA 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
nobi | e phase for conmpound no. 39) foIIowepl y_neasurenment of the amount of
t he unchanged form Those results are shown in the table below 30 Conpound
No. After 30 min. After 4 hr. (g/nl) 5260.512.7 24416.58.9 3916.16.3 On the
basis of the above fEsathple 1hp conpounds of the present invention were
rapi dly absorbed afﬁeegsu d n,..and bI ood concentratlons of the

unchanged form show =t FrEt =18 L 16 July
2004 -9113 Mor eovekec H:umml mmeni]r]ato stecreased gradual ly
until 4 hours after @@n1nuﬁirat|on consi der.abl e anount of the unchanged

forms could still CorfITRE bn Of DHSGH ol ey caxglmamngtngata on. Thtcj)fs
5 the cogpoun qgﬁp V. r, e a group
corrpoundgphav?% sou%g}raldtﬁ a n%aé(}(ﬁ?{[nelt Yt Oébecr Sg}s ‘ﬁTr‘?é ﬁh’grfr‘?&"c%kl netic
properties of ¢he-gr.dup NﬁChorﬁ%mﬁ@nm—W@l@Ppﬁ :\?Eto-)g?'%l(ﬁ?%@_ﬁest %sr-?ng
articularly F! it a
Elver M croso%ggR?RB wégédgiﬁgﬁﬂqhégi TS SOEGERSH éFnpositi on
and Reaction EXawlile drfs 50 pl of Buffer A contalnlng 0.5 mM succinyl-
alanyl—histidyl-prolyl—phenyla1anylparanitroanilide
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 1C,, = 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 ICs = 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/er 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
?olyvinylpyrrolidone 11 mg



15 Conposition and ProcedureComments ConpositionReagent nameHsnaly 2004
conc. Reacti on BufferPhosphate0.1 Msol ution buffer (pHvolune: 0.5 nlL 7.4)
Chel ati ngRATAL. 0 mm agent NADPHVagnesi unB8. 0 nm

Reconstruc-generationchl oride tion syst_e}'ﬁyést__errGGPS. 0 mm
Conposi ti onG6PDHL. 0 | U EnzyneLiver1.0 ng/ni m crosones o
SubstrateSubstrate5. 0 (eval uation conmpound) Reacti onNADPHL. 0 mminitiator
Reaction conditionsfffedinaubaidaamtierat er bath, shaking), keggtion tines:

0, 2, 5, 10 and 30.mi.h._  Reaction rninatorAceLonitrLleE ual tfo 3 _
(extraction Iiquidf&%ﬁﬁﬁ@gxﬁyufégiﬁpﬁhp?&FﬁPFOﬁHBSBFéPél FPRPPBRSaRB! i ng of
super nat ant afther ecamplidaygi Agcftosel @nki Potato38@8repMye-enyakqof sol vent

- ' ' i quj i ' ] LC gobi | e _phase
Used foranal wa e hal v Soarsrrid, AT SRR b RgstoraP B LRBLESuI ng
UV det ec?or of polyvinylpyrrolidone, passing through a 20 mesh sieve,

drying at 45°C and again passing through a 15 mesh sieve.
The granules obtained in this manner were then mixed with
magnesium stearate and compressed into tablets.

[Example 19}

10 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. (pg/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.



16 July 2004 - 11.4 * MR Cal cul ation Method The netabolic raseuwaXo4
determ ned fromthe decreas.e in the anmount of the unchanged form at each
reaction tine and the reaction time based on assigning a value of 100% 5
to the amount of the unchanged form at t gﬁ jnitial concentration (reaction
time: O mnutes), and the netabolic rat 4t The time the metabolic rate
reached a maxi mumwas evaluated as the MR value. MR = (substrate
concentrati on Myrdfast,| AN did®Rih S18ds c‘onjc%nﬁ;‘i%sctiroq{ed% GJation after
reaction) = reactjo time = protein concentration (‘nmol/mn.7ng protein)
These bt hods SHAAISEL TF iGbtiaMPddie Ffdesureidad strédlons iandi cat ed bel ow.
340. 26060. 3 380..32929. . : : : : 60. :

580. 04872. 3 1%%&%9‘%9? fvflm(?.TQfl%‘?.ugSSfﬁ.eG8?ﬁj§'.l7ll§f§@.tM52. ghus,

5210. 08881. 1 3320 CZHZRMIRIs5 D40 .tHe2 (e enI6Ani3hE68 03 Gb2e H2962m3ned to
be a grdup 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 Comments
Compogition | 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 1IU
Enzyme Liver 1.0 mg/oml
nicrosomes
Substrate Substrate 5.0 puM
{evaluation
compound)
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



15 According to the above results, the conpounds of the pregéntiyi2ogénti on
are a group of netabolically stable conpounds. The group of conpounds in
which Ais -CH2CH2CH2- was determned to be a group of particularly

met abolically stable conpounds. 20 Industyjal Applicability The
benzi m dazol e derivatives of the present ]rnvent ion or their nedically
all owed salts exhibit potent human chymase inhibitory activity. Thus, said

16 July 2004 -- 1AMR heqwdud fazs] ersdaidavati ves or their nedically all owed

salts can be used a@ééareve tive and/or therapeutic agents that can be
applied clinically H'EﬁFsFﬂ:’ e i slatGRinGd Tt khe slsrrRassses,

al | ergi ¢ di seagesthé amspit atforshelivarARASed FahnO\AS QA rH 8385 Odone
and cartilag t | i i.sease 6 July 2004 .- 116 _.CLAIL.NS

benzi m dazol @ ot i@g%)ifvegacgcrmﬁ §°1§rr“e9di]bcaaﬁ"1 { O%e SN S @ VA é’ifer?t%é)c% by
the fol | 8w ng ¥oris afoynt of NhavuhdbamRed fotmNatl thehemeitialRl and R2
Ty be the Saledliidelant ANk cd ndeRENIRUY, Lapr sents @

hydrogen atom_hal ogen atom' trihal onethyl group, cydno group, hydroxyl
group, al kyl MftRRP iTffel 4 ddepdrimgt die Teltebol igr ot chawachetl 4
carbon atons, mixiturdRth ReVORIRT JLRIRSHR va@uet2-O, -0 CH2CH2-O-- or

- CH2CH2CH2- (}ﬁgg@ g{ ups may be 10 substituted by one or, nore al kyl groups
having 1-4 ca T { Q%%%rate 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 28.8B
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 0.0987 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



A represents a substituted or unsubstituted, linear, cyclic16rJulyrza0éhed
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-, -5-, -502- and -NR3- (where R3
represents a hydrogen atomor |inear or;Qeganched al kyl group having 1-6
carbon atons); the substituent that can be possessed by these groups is
sel ected froma hal ogen atom a hydroxyl group, a nitro group, a cyano
group, a IineaeneamlﬂazbnandbedvatkybsgbQUﬂhhaYimgdlcéngerﬂo&baﬁB a

i near or br d Kk XY, 9Lqu hav L0g Iud|n t he
case in mhlchgg%gga gcgntugFgugg Porm Q%lggeﬁﬁg985 eﬁﬁ P%lcnéﬁ ditfg the
case in whichthhé aanybe pppﬂnedSC¢ﬁngeﬁi&glaswbumhhomyygaeeps are
connected to r ) i hlo aV|ng
1-6 carbon at%ﬁgigggb?ﬁegggo%ng%g%@ﬁ%é §|QQF§§?P y?hEgEé avgﬁg -
carbon at ons, T&SPiR8EPIYr dbFEAEREM ﬁéyﬁlogﬁéﬂp1ﬁ§vﬁhgeésescarbbnn§t@nﬂ a
li near or braaabeﬂlagéyhéahﬂélﬂéOamseagbag 1-6 carbon atoms, a

trihal omet hyl 30 group, a trihal onmethoxy group, a phenyl group, an oxo
group, and a phenoxy group that may be substituted by one or nore hal ogen
atons; and, one or nore of these 16 July 2004 - 117 substituents may be
each independently be bonded to optional positions of the al kylene or

al kenyl ene group, wth the proviso that the case in which Mis a single
bond and a hydroxyl group and a phenyl group are 5 sinultaneously bonded as
substituents to those carbons of A that are bonded to Mis excluded; E
represents a-COOR3, a-SBR3, a -CONHR3, a -SO2NHR3, a tetrazol e-5-yl
group, a 5-oxo-1, 2,4- oxadi azol e-3-yl group or a

5-0x0-1, 2, 4-t hi adi azol e--3--yl 10 group (where R3 is as defined above); G
represents a substituted or unsubstituted, |inear



or branched al kyl ene group having 1-6 carbon atons which nay6hely 2004
Interrupted by one or nore of -0-, -S-, -S2- and -NR3- (where, R3 is as
defi ned above. Where these atons 15 or atom c groups exist, they are not
bonded directly to the benzinidazole ring,); and, the substituent that can
be possessed by said al kyl ene group is sélected fron1a hal ogen atom a
hydr oxyl group, a nitro group, a cyano group, a linear or branched al kyl

group having 1-6 carbon 20 atons, a Iin@@mlmg branched al koxy group havi ng
two adj.acent _.grqups form an

1-6 carbon atons (|ncI the cas

acetal bond), a trﬁhalo %I i& g?FﬁWQF&%&tHSXﬁtﬁrH@SlCé IgHenyl
group, an oxoa@m@@mﬁhMerspﬂ&se&p&e&e&te@l&ybmhd @o1l15(:Dha £formene mMihs an
25 integer of 0-2; J represents a substltuted or unsubstituted

het erocyclic group Ravi Lp car atonms and containing one or nore
hetero atons sel ected ro t onsi sting of an oxygen atom a
nitrogen atom and a aton1on its ring, with the proy{ ?o t hat an
i m dazole ring andfan ungubs tuted pyridine ring are excluded] the

substituent that can be poss déised by said heteroaryl group is sel ect ed
froma hal ogen atom a hydﬂoxyl group, a nitro group, a cyano group, a

| inear or 35 branched akkyl . group havin 6 carbon atons, a |linear or
br anched alkoyy Syrodp aﬁ%ﬁ&qi @aga%ﬁoﬁggt3ﬁEe(Pﬁcﬁ&éﬁﬁ§ethén@a§éCPn whi ch

two adj azent gndepsnfientilgnrepetabntf duhyd26@4n’ atoh}7Ralbeed) ataml i near
or oranched alkyl thiggroupababnocdafo GRROn RARE. 8 Linsar ef banched

al kyl sul fonyl group on afons cyl
group havi ng9TcBpPchrrdngat oAscanbbiinateoms; bikoshedrauyl haiving 5-4¢roup

having 1--6 caekeBnlftdiby 4P04* and R? together represent -0-CH,-0-,
-0-CH,CH,~-0~ or -CH,CH,CH,~ (these 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-, -50,- 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 haviﬂg 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
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tri hal omet hyl group, a trihal onet hoxy group, a phenyl group, an oxo group,
a COOR3 group, and a phenoxy group that may be substituted by one or nore
hal ogen atons; 5 and, one or nore of these substituents may be substituted
at optional positions on the ring; and, X r&presents a nethine group (-CHe)
or nitrogen atom 2. A benzim dazole derivative or its nedically 10
acceptabl e salt according to claim1l wherein, in said forrmula (1), A
represents a subdPFtiteaNb? NA¥UPSt PRGR cindeperdantlyyieeikoriedr bdched

al kyl ene group bgvisgal-goscibas @f%ﬁe(@nﬂyn@aeb@_ri@i}@éﬁgrlpé@@ SYo@pe or
nor e of 5 3. A benzim dazol e derivative or

S0-, -S:-, -SO2- and -NR 3.),. 1
its medically %iE%pF%%I%r§5+?°a£%%FdF%% TR i RIGR ¥ e IR said
formula (1), Mbepdesedts SyddoxAl benanmi shed cd epltleny V adgio€p Oardétfs mad: cally
acceptabl ¢ salt | | .. or erein in 0 sai ormul a
(1), pM reg)r esen?%ﬁ%gﬁ%gu%f%?ﬁ%%éaﬁ%l-%l%%ge%]ﬁ/%‘?rﬂ% oty %E%S?reﬁ’é%ﬁ’rll?/ of
accept abl e sal tA atleat ding bondedi e IMois 2exdleuddd; in said fornula (1), M
represents SO 6. A bengipi e, def i ve_Qr, 4is ned 3y .25
acgeptable sal t accdgqingﬂ%%@%€%iﬁ1§é%g@2 éhe%g#%f fgqugﬁi formul a (1), M
represents a siTifAHond2 #etrapeherhrvhzoreurerdvatpye-br2ids nedical |y

accept abl e sal togdDE£bT@-§ Oy BNYrORE &F £ Ridods 1D, A eniBISidneldl ppid
formul a é%), Jre res&g&s a suhstituted 30 or unsubstituted heterocyclic
group havi'ng 7-§fé) r BTt Bne Safg S5tReH AGCSRE ior nore hetero at ons

selected fromthe gt orgprensiss iagswbsaitioted e aimube: dtayen iméom and
a SU'f“r ato”‘QﬂkiﬁfhﬁéﬁgH alkylene group having 1-6 carbon atoms which
may be interrupted by one or more of -0-, -S-, -50,- and
-NR>- (where, R’ is as defined above. Where these atoms
15 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
group, a linear or branched alkyl group having 1-6 carbon
20 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 groﬁp, an oxo group;
M represents a single bond or -5(0)_~, where m is an
25 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
group consisting of an oxygen atom, a nitrogen atom and a

30 sulfur atom on its ring, with the provisoc that an
imidazole ring and an unsubstituted pyridine ring are
excluded; the substituent that can be possessed by said
hetercaryl dgroup is selected from a halogen atom, a
hydroxyl group, a nitro group, a cyano groﬁp, a linear ox

35 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



8. A benzim dazole derivative or its nedically 35 acceptabl ¢6galyt2004
according to any one of clains 1 to 7, wherein, in said formula (1), G
represents -CH2-, -CH2CH2-, -CH2CO- 1 -CH2CH2O-,. -CH2CONH--, -CO-1 -SQC2-,
16 July 2004 - 319 - CH2SCR-1 - CH2S- or --.§:HZCHZS (and these dival ent
groups are bonded on the left hand side go position 1 of the

benzi m dazole ring while on the right hand si de to J). 9. A benzim dazol e

derivati di di

Craima to o andrf Yidear BF AHLANSS SRy POLE IS RAMRE L,
di fferent and é@cﬁquc@mﬂﬂjerﬂ | Y4 pesar e@emmla‘:h‘wr@yemlswlmnyh q;nai:u}gen
atom an al kyl yHauRy havd N ylsdh Gardan @tﬂ%aﬁ%ﬂlﬁ@ﬁcf%cﬁ%}g?ﬁln

carbon atons, a 10 trihal onethyl group, a cyano group or

10. A benzi m d&A i@ derit £aRROH Ak QmS 'nﬁjﬂcldméy’-’ Qe dapnthed s@ilm d| ng
to any ong of @Jraiups hadihd,1-oWe@dh in said formula (1), E represents
-COCH or a tetrazole-5-yl group. 15 11. A benzim dazole derivative.or its
medically acceptable salt according to any one of clains 1 to 10,

wherein, in said formula (1), X represents -CH=. 12. A human chynmase
inhibitor containing as its active ingredient at |east one benzim dazol e
derivative 20 or its nedically acceptable salt according to claiml1l. 13. A
t herapeutic agent, for diseases primarily caused by the appearance of
human chymase activity, containing as its active ingredient at |east one
benzi m dazol e derivative or its medically acceptable salt 25 according to
claim1. 14. A pharnmaceutical conposition conprising at |east one
benzi m dazole or its nedically acceptable salt according to claiml, and a
pharmaceutically acceptabl e



carrier. 30 15. A pharmaceutical conposition according to cl dbrulyl2004whi ch
is a preventive agent and/or therapeutic agent for a disease. 16. A =~
pharmaceutical conposition according to claim 15, wherein said disease is
an inflammatory disease, an 35 allergic fi ease, a respiratory disease, a
car di ovascul ar di sease or a bone or cartiTage netabolic disease. 16 July
2004 - 120 - ABSTRACT A benzim dazole derivative or its nedically

accept abl e Sa|étom£pr£%§ﬂlthﬁédl%ﬁ Qiémlngs{ﬁd%cﬁ a‘fnﬂla)de thadud S

£
human chynmase actlv t bltor ca able of bein lied clinically: Rl /
I NMA-—y 1& %RP @& Pa hyRIEI¥En at om

-an al kyl grommpammldom()gmm,p aeIGEDR Aroepr,esadt s gﬁeﬁbk :?gggupgrOUp
?gog&Hggke2¥an§E?re esenlgﬂgﬁﬁqu§1e i e gréﬂb§g%%? ?ﬁﬁﬂnﬁ¥9¥§sfagle
bond or 55( 0 na,nd,J Qrepras emre f Hategocyudis ol grentpy mend bé reeprsadantted CH=
or a nitrogen g@tMional positions on the ring; and,

X represents a methine group (-CH=) or nitrogen
atom.

2. A benzimidazole derivative or its medically

10 acceptable salt according to claim 1 wherein, in said
formula (1), A represents a substituted or unsubstituted,
linear, cyclic or branched alkylene group having 1-7
carbon atoms (and may be interrupted by one or more of
-0-, -S-, -80,~ and -NR?-).

15 3. A benzimidazole derivative or its medically
acceptable salt according to claim 1 or 2 wherein, in
said formula (1), M represents S.

4, A benzimidazole derivative or its medically
acceptable salt according to claim 1 or 2 wherein, in

20 said formula (1), M represents SO,.

5. A benzimidazole derivative or its medically
acceptable salt according to claim 1 or 2 wherein, in
said formula (1), M represents SO.

6. A benzimidazole derivative or its medically

25 acceptable salt according to claim 1 or 2 wherein, in
said formula (1), M represents a single bond.

7. A benzimidazole derivative or its medically
acceptable salt according to any one of claims 1 to 6,
wherein, in said formula (1), J represents a substituted

30 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 its medically

35 acceptable salt according to any one of claims 1 to 7,
wherein, in said formula (1), G represents -CH,~,
~CH,CH,-, -CH,CO-, ~CH,CH,0-, -CH,CONH-, -CO-, -S0,-,
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-CH,50;,-, -CH,5- or ~CH,CH,S- (and these divalent groups
are bonded on the left hand side to position 1 of the
benzimidazole ring while on the right hand side to J).

9. A benzimidazole derivative or its medically
acceptable salt according to any one of claim 1 to 8,
wherein, in said formula (1), R' and R? may be the same
or different and each independently represents a hydrogen
atom, a halogen atom, an alkyl group having 1-4 carbon
atoms, an alkoxy group having 1-4 carbon atoms, a
trihalomethyl group, a c¢yano 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.

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
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
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.

15. A pharmaceutical composition according to claim
14, which is a preventive agent and/or therapeutic agent
for a disease.

16. A pharmaceutical composition according to claim
15, wherein said disease is an inflammatory disease, an
allergic disease, a respiratory disease, a cardiovascular
disease or a bone or cartilage metabolic disease.
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ABSTRACT

A benzimidazole derivative or its medically
acceptable salt, represented by the following formula
(1), that is a human chymase activity inhibitor capable
of being applied clinically: |

R! N _
T y-mAE |
R2 X N (1)
_ J,G

wherein, R' and R? represent a hydrogen atom, an alkyl
group or an alkoxy group, etc., A represents an alkylene
group or an alkenylene group, E represents -COOR?, »SOJ@,
~CONHR® or -SO,NHR®, etc., G represents an alkylene group,
M represents a single bond or -S(0),~-, J represents a
heterocyclic group, and X represents ~-CH= or a nitrogen
atom.



