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I X-f z5tJ-)|QQ§¢vat}ve, and more particularly, to a benzimidazole
derivative useful as an inhibitor of human chymase
activity.

10
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),
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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



derivative useful "as an inhibitor of human chymase activityWGQRﬁhgg und
Art Chynmase is a neutral protease present in mast cell granules,” and is
intimately involved in various biological reactions participated in by
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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



5 heterocyclic anide derivative (international Patent Publi Cif bAoA
WD96/ 33974), cefam conpound (Japanese Unexam ned Patent Publicatlon No.
10-087493), phenol derivative (Japanese Unexanined Publication No. 10-
087567), heterocyclic ami de conpound (International 10 Publication No.
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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



- 3 inhibitory activity. Disclosure of the Invention The objed Juf 2ddae
present invention is to provide a 5 novel conpound capable of being a
human chynmase 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 a benzim dazole derivative or its
10 nedically acceptable salt, representedd%¥ the followwng formula (1),
that has a structure that is conpletely ferent from known conpounds,
thereby |l eading to conpletion of the present invention: RL N>MA-E R2 N
(1)- ,G J wherein, R1 and my be the same or different and each 15

i ndependent | y reﬁFQEBnF§n§1ﬁ§angeﬁ abofitydenatbeen atwhirogen ritwal st hy

group, a cyano gsuumuraahydrenyhtgrgﬂﬁ iRl Kivd §g6¢gb$1 9 ;4 carbon
atons, an alkoxy ggg QaV|n 1%3 cargon at ons, and RQ t oget her
represent - -O CH Obe cFbBHpaRd ap @E@Eﬁqﬁte (EWWO‘LW L be 20
substituted by OHSCéndﬁdnethékghbgtbupsnhaﬂhmg da# &rbon atons); A
represents a substituted or unsubstituted, linear, cyclic or branched

al kyl ene or al kenyl ene group having 1- 7 carbon atons whi ch may be
interrupted by one or nore of 25 -0--, -S--, -SO2-- and -NR3- (where R3

represents a hydrogen atomor |inear or branched al kyl group having 1-6
carbon atons); the substituent that can be possessed by these groups is
sel ected froma hal ogen atom hydroxyl group, nitro group, cyano group,
| i near or branched al kyl group 30 having 1-6 carbon atons, |inear or
branched al koxy group



having 1-6 carbon atoms (including the case in which two adj®cRriit2@4oups
farm.an acetal bond, nanely including the 16 July 2004 - 4 case in which
the al kyl portions of gem nal two al koxy groups are connected to forma
ring), a linear or . branched alkylthio group having 1-6 carbon atons, a
| i near or branched al kyl sul fonyl group hav?ng 1-6 carbon 5 atons, a |inear
or branched acyl group having 1-6 carbon atons, a linear or branched

acyl ami no grOUBoQéQéédilb sgf’i‘{ibQPoﬁEQHE hé‘t&‘éﬂo‘%}rjgﬂe érgg{%ﬁgﬁbx? group
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T e S R
. 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



groups forman acetal bond), a trihalonethyl group, a trihalggijhzom
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 containing
one or nore hetero atonms sel ected fromtheb16 July 2004 - 4a group
consisting of an oxygen atom a n|trogen atomand a  sulfur atomon its

' , Wth the dazole ring and a unsubsti 't uted
L;P?dlne ring a?éggg Vu§§éu8 Bs?ltuént gﬁa?rcﬁgb%goﬁﬁ 9uPYyP2004 5
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car bon at ons, |ne or branc ed a I su onyI group having 1 TaF bon
at ons, a Ilnearpﬁ? BFﬁﬁiﬁeﬁx%EQ}eﬁr i HghdBoger bkrrL0 atlowdogen| i near

or branched gcytarm, ga) grbhl@lda[azytlltﬂgl ﬁgzlﬁouisfmabf&yﬂclsjr@n%@%fﬁglt%%e ;nggr
unsubstitute a_trihal omet hy

group, a phen€f6h¢oﬁ%vgn “dx g?%% I§9 |ﬁ}kQﬁﬁiQ¥?ﬁﬂa ADGr oup
t hat may be substic¢arledn bytons, o8t bk endsm qgmmfélﬁalﬁa]te)rm:arﬁgmbs Qﬂﬁ:mc%éhmre
of thesqosubstatw@%§eﬁaat&ﬁ éwpééiﬁélt{ido@b)aopél&o OS'“O“S on the

ato
ring; and, X represents a methine group ni enAQtorfl 20 Best
Mode for Carry?ﬁbfkﬂﬁr@mﬁ¢mmke%ﬁQ¥ﬂv methyl group, a methoxy group and

an ethoxy group, while particularly preferable examples
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 alkylene 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-



The substituents in the conmpound of the present invention reprggsemoad by

t he above fornula (1) are as indicated below Rl and R2 may be the same or
different and each 25 i ndependently represents a hydrogen atom a hal ogen
atom trihal onethyl group, a cyano group, a hydroxyl group, an al kyl
group having 1-4 carbon atons, an al koxy group having 1-4 carbon atons.
Alternatively, RL and R2 together represent -OCH2-0O, -0 CH2CH2-O or

-CH2CH2CH2-, 30 and jn this case, these qéﬁgps may be substituted by one
or nore al kyl dPopE i FPIRS YarborP ot TROUBEMPIMFDf t he

al kyl groups hapewiflict exanpbes aimedbuds -RH,00H,R2 -Lq.‘u:zlomqhgcaz—r;gghyl bgrO:Jp,
an ethyl group, - Or_hn ‘gro nn- . ies - A9 t-buty
group. A preferé%zgcgﬁahpl%Hﬁgggﬁhét%yﬁﬂﬁsgﬂ 2 ’Sp8§?§?éﬁ%§§ﬁﬁ1es of al koxy
groups havi ng HCHAR' G aatdormsH,NBIQEHa- metthedie mplolm , examptdoxy gr oup,

an n- or 46 Jul 2004 -_ &, beRl OPOXYs Sl 20§ 88y o cylo-. S- Or t-butoxy
gr oup. P%eferable exanp égcof Elﬂgﬁ% R2 inc uggh%.ﬁyg?ogen atom a hal ogen

atom a trihal onet hyfheyroths t - usiih grammsushat I9pdr Bey IPfrEaRs edarbyalseyild
group having 1-#16Ad0N Pl s il aitadl koh & M JyRd ok, 4 L£ar bon
atons. More prhef rablle exanpl es include a hydrogen atom a hal.ogen atom
a trihal omet hyl™X | EQQﬂéE;)%HQﬁﬁfoéﬂ¥QHHKyP' A8 FBRBg 31 14 0eRrh G
atoms and an alkkmanehgrd il Hydy | xpu gl - vdargh an- 6atceimbors tatdng o e gmefer ay e

ri 11 uor et hy Prsraid R A SR 126 Ahneh. qreile, Wrkalfiafoup,

whi | e parti cul d&tey qasef dmabths dxamy @sl]aicesitu dercapisy dflooge rnateogtad net hyl

group and a MetfR, U AUlresld S RARILY 21%yILASY GHRP HaviRulsy tuted,

1 near, carbon atoms, a linear or branched alkylsulfonyl group
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



cyclic or branched al kyl ene or al kenyl ene group having 1- 7 cayrh®n2ei4ons.

Exanpl es of the unsubstituted, linear, cyclic or branched al kyl ene group
“havi,ng 1-7 carbon atons 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-butylene group, a 1, 1-dinethyl butyl ene group, an n- ‘pentylene group and a
‘cycl ohexyl ene group. Mre preferable exanpl.es include an ethylene group,
an n- propyl ene group, a 2,2-dinethy|propy|§ﬁe group and an n 25 or
t--butylene group. Still nore preferable exanples include an n-propyl ene

group and a 2, 2-diprthy yl epe.. group. A particul arl referabl g exanpl e
is an n o .propyl g’ﬁﬂ%‘?oég{’g&aﬁgl 8578 ?ﬁ%r%ﬁ%{%sﬁ?w e%m?i?féaﬁ"orl" S—
branched al kenyl-eRetgbubpxiiagiagpl- #hihe bprefi¢ palsle netamiel e S0axve va Nyl ene
group, a propeny o] enyl o) nd ent enyl ene oup.

Al t hough said a|ﬁ§?§ﬁgyg?gﬁﬁaogﬁg|Eéngﬁgﬁg§g'%%“ 'rnaty‘z;il %FITR%#f%&ﬁe by one
or nore of -0-, ©52RPlgods an@ethaRy-grMmRre R3 represents a hydrogen atom
or linear or 35 branched al kyl group having 1-6 carbon atons), these atons
or ‘atomi c groups are not bonded directly to M Specific exanples include
interrupted ethylene groups, n 16 July 2004 - 7 propyl ene groups or n- or
t-butyl ene groups. More specific exanples include -CH2OCH2-, --CH20CH2CHZ2-
, --CH2SCH2-, -CH2SCH2CH2-, -CH2SQ2CH2-, -CH2SQ2CH2CH2-, - CH2NR4ACH2- and
- CH2ZNRACH2CH2- . Preferabl e exanples 5 include - CH2OCH2-, -CH2SCH2- and
-CH2SQ2CH2-. The substituent groups 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

| i near -or 10 branched al koxy group having 1-6 carbon atons (including



the case in which two adjacent groups forman acetal bond), 18 Juiypzsag or
branched al kyl thi o group having 1-6 carbon atons, a |linear or branched

al kyl'sul fonyl group having 1-6 carbon atons, |inear or branched acyl group
15 having 1-6 carbon atons, a linear or branched acylam no group having
1-6 carbon atons, a trihal omethyl group,—a8 trihal onet hoxy group, a phenyl
group, an oxo group, and a phenoxy group that nmay be substituted by one or
nore hal ogen at ons e substituents may 20 _each be

One.or nore of thes
i ndependent | y bondeﬁp?glgb?i8ﬁgwpg8§i?§oﬁgeo 1RRRT af khFanehedoup or
al kenyl ene groapkywrhhot geoppolrasbdnyhate éhﬁb@ﬂS&toﬁsM?m@hu&élf ab5|ggge
bond and a hy p nd a_ph oup_are sinmultaneously bonded as
substituents ?%Qﬁﬁgégﬁggr%%ﬁ%gbfaﬁ‘%ﬁ%&lgéé?b%ﬁ%%%’t%Fhﬁ 28" i 5" excl uded.
Exanpl es of thRTRBY bgehoagbopupPncitdean ftuok+nes- abont-butchl driimegedopm a

brom ne af om aagaapr&egiag1 &t ofmp FEE! 87 8P4 SneXaIPL BB A S APr L atom

and a chlorine atom , 30 Specific exanples of-t I near or- branched al kyl

group havi ng 1@%h¥gFBbﬂ %fgﬁg'in%l%ﬂ%eapﬁ%fﬁyﬁbkﬁcﬁﬁﬁmﬁﬁﬁ ¥ hyl group, an

n-- or i-propylmgthypthid @rowp, i-, s- or t-butyl group, m?;igbpgegigﬁg:g

Ta A 35 methyl or ot SRt e St bathd FHiET R Grheed 5 Koxy

group havi ng 1aBkEb@&¢¢pm&lngr¢wmlhmkimgr&ﬁ&un@mmwmnatoﬁﬁl%ﬁb?y%z;%gg4 - 7a

; Qﬁﬁy %lorg p)ﬁ%flg#% %f%’%ﬁg%s“% g&g &%%gf%r}%%bg%%w arf b tholF group.

A nore, pref erRBPRY lexbienel | greupretdxgn groupl- 16Juwy t2004kylsulfonyl

group, and preferable examples are a methylsulfonyl group

vand 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



- 8 Specific exanples of the linear or branched alkylthio grieuanzoo4ng 1-6
carbon atons include a nethylthio 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
group, an ethyl nyl an n- opyl sul fonyl group and an n-,

I oup, or_i- .pr
i-, s- or t-buféﬂéﬁﬁfdnygﬁﬂéﬂﬁﬁ%T'aﬁ9H6Wéf@ﬁ§bTe ekHMSites rared C?z-r I
s % et hyl SULEpny, °’?“°"“I§“§f$% AT et o e b ity
is a nmethylsul _ 15 Tt n D
group having 1-gﬂ%g%g&%ﬁ§tdnsclﬁc hégégh hcgﬁyk(gﬁgﬁséﬁﬁn’ et hyl car bonyl
group, an n- orCHEGHWhyIEan Eohyl, gndupCaRT(=@)C (FQ)IH,~.S- Mare

t-butyl car bonyhrgEoHEn18NgxRLET1 &L abLE _ les_ gacetyl group and an
ethylgarginyl %?ou HeY ﬁnrg p%e%%rab-éﬁggahplgﬁggggnzatetyl group.

. 20 A
Speci fic exain%%zCﬁFQWé‘IzW ne@f: it br aRE¥EH ~ac yICHa¥ (B0 Pedup having 1-6
carbon atons i-hchjgigCaN-, acst oo o agaﬁouléﬂzé‘(‘cﬁ})f;?ﬂhgﬁf bcg{yilzlgimnmegr oup, an
n- or i-propylcarbonylam no group and an n-, i--, s- or _
bt t yl car bony| 2T eﬁg% B, ﬁﬁg£?%f%¥%bT%Hé&%ﬁplégﬁé?hcgn'fHB%tylan1no group
and an et hyl car@0/(ICaT) J0iH,gr OUp. pArtioudaplef prabbeaBxanpkmpseans
acetyl agigno gr oMp.~Spgci fic exanples of the trihalonethyl'group are a

trifluoromethyl dgrodp,*a tribromonethyl group and a 30 trifhloronethyl
group. A preferabl €€ exepppecnss & +¢90RuorSmeRhy I~agGIR3, +BOpWRC, cul ar, A

s preferably gsubsioieled, of sUneabS!s fHt Sk ad 8RS, 3 GYE!d.C LI, hyanched

al kyl ene grOupl,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



havi ng' 1-7 carbon atons {although it may be interrupted 35 bysauag Z004n0r e
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
.include 16 July 2004 - 9 -CH2CH2-1 - CH2CH2CH2-, -CH2C (=0) CH2-, -CH2OCH2-1
-CH2SCH2-1 -CH2S (=0) CH2- , -CH2CF2CH2-1 1 0CH2SQ2CH2- 1 - CH2CH2CH2CH2- ,
-CH2C (CH3) 2CH2-, -CH2S02CH2CH2- 1 -CH2C (=0) CH2CH2--, -CH2C (=0) (CH3)
2CH2- , and - CHC (=0) C (=0 .CH2- . Mxre 5 preferable exanpl es are

- CH2CH2- 1 - CH2 @l 9r@42@redoa}n@420 QPP OCHIPEC THRSCPRANP LERRSE ( €0)

CHZ]: 0 lCHZCFZCh?cJ;Iud }?@gmzmz é'g@tﬁ) %Q’@Hd_'(}— & 0% Udd combe,
preferabl e exanples ar
particularly pre %r'abT%:’%XanﬂHeS% r T HBrpendcr rre;’ﬁhééeent s a - COORS,

- SO3R3, CO\IHR&;reféSﬂé&bHRBexampleﬁzm&ee Sy, 501»501—1}1,2 -@}Q&@dih&h@ﬂ e- 3- ylt or
5- oxo- , 4-thi | e- e epresents _a rogen atom
or I|near or bréﬁg gégaTKBVXL é?g %%%Qfé exi%P% %a?ﬁ%n Q? 1%9Exanples of
R3 include a hyd?%@éla-—at@mi a mrhwul@rblappraﬁeeah;lé gxampleamsn CHL~.

i -propyl group gpdanyfsups ére Bondidd s d;puéﬁfé yft’:’pharlx::.rl eéﬁ\tﬁ%blzgafél Cu‘}'arl

are a hydrogen atom™a nethyl group and an et group
preferabl e exanpl @ &t hyeiF defesh Remdmida ke i Einar Wk#kﬂe@@btbﬁexagbtes

of E are - COOR$iand 383, tang. tetrazol e- 5-yl groupsI A nore Ipreferabl (eZOO\I
g)r(gggl. e25:'»aGar egrogs?eﬁ‘l %r lfs)%ﬁn‘?srp%a{?t glur{ﬂalrl ﬁ%‘ﬁtfg‘?el{ 3‘?%&’ ﬂ?‘ﬁﬁgpﬁlreerelo?“ gr anched
al kyl ene group HepriespricS$ warhoregdores WhiTh MmEyfdabld esxamsBes yr ape or
'ggaﬁtﬁgn:oih %re ;glzaﬁHKiSO—- "A ESE%icB%akiya%rg%E&Q%Qea%%%%plen1s
. -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 a benzofuryl group, a benzoimidazolyl group, a quinolyl
-group, an isoquinolyl group, a quinoxalinyl group, a
benzoxadiazolyl group, a benzothiazolyl group, an indolyl



t he case of containing these hetero atons or atom c 30 groupsi6 Juhe3o0r 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 or 35 branched al koxy group having
1-6 carbon atons (including the case in which two adjacent groups form an
acetal bond), a trihalonethyl group, a trih@donethoxy group, a. 16 July
2004 - 10 phenyl group and an oxo group Specific exanples of G include
-CH2-, -CH2CH2--1 -CH2 i -SO2-, -CH2SCe-1
3RS and - CRCABEUP: %PFBZC’E‘%?%? Bieg’é?‘éﬁplésbﬁ%o’tmnyl groeppand a
-CH2CO- and 5 -CH2CH2O-. More preferabl e exanples are -CH2- and - CH2CH2-,
and a particularly preferable exanple is -CH2-. These groups are bonded on
the left hand side to position 1 (N atom of the benzim dazole ring, while
on the right hand side to J. 10 Mrepresents a single bond or -S(OA, -;
where m represents an integer of 0-2. Preferable exanples of M are -S-
and --SO2-. A particularly preferable exanple is -5--. J represents a
substituted or unsubstituted 15 heterocyclic group having 4-10 carbon
atons and containing one or nore hetero atons selected fromthe group
consi sting of an oxygen atom a nitrogen atomand a sulfur atomon its
ring. However, an imdazole ring and an unsubstituted pyridine ring are
excluded. In 20 addition, J is limted to that which can be chemcally

synt hesi zed. Specific exanples of the unsubstituted heterocyclic groups
havi ng 4-10 carbon atons and containing one or



nmore hetero atons on its ring selected fromthe group 25 consiiesfuly@poaf an
oxygen atom a nitrogen atomand a sulfur atominclude a furyl group, a
t hi enyl group, a thiazolyl group, a pyrimdinyl group, an oxazolyl group,
an i sooxazolyl group, a benzofuryl group, a benzimdazolyl group, a

qui nol yl group, an isoquinolyl 30 groupr- alqui noxalinyl group, a
benzoxadi azol yl group, a benzothiaziazolyl group, an indolyl group, a

benzot hi azol yl, grou a benzot hi enyl group and a benzoisooxazolyl group. A
pref erabl e exakﬁr%ﬁl%‘oféo%xaﬁ?ﬁﬁl ‘3160“?'/%4 gfl?fg]ﬁlq FPHHE LIy fraiaahle
exanpl es are %gm;%»h@zixﬁ uaybe:g%@&@e@]lb_ajﬁcfu;mmm{ éilncg{algtzag;(ga?@;glno: yl
group, an isoquino gr.oup....a gqui noxal i ny rou
otk o SV ALY Ml Akl Ty -

enzot hi azol ylaxgp c gorugupi a n
benzoi sogxazol r ' I cul ay ahl e amle is a
benzot hi gnyl gér%%rg' g%p%%%}bgl[ ;aﬁl%{é)’upéj ri,i'lihij'elyos %é({uﬁ{’u%ntcyga%u Mt Tan be
possessed by theNear ovathranied o'tg];)ﬂ]i grpuupawingelled et rfbcomatdrs ogen 5

atom a hydr oxyindd®Uupr Brdhdiel WOy AR AF QNP 1% JdBRA Qo anched
al kyl group havjng 1-6 carbon atons, a I near or, branched al koxy group

havi ng 1-6 car THRI HhGaRs gt cHedhdea pdifcent W il Sa T Goups
forman acet acdronid)pomed ) ,Lrtea]rihrm“aﬂalrcimcﬂml I fcﬁiétlwatlhdyqtgﬁ@ilialﬂaﬁl\ﬁlm%vﬁ%gg- 6
b , [ r_.branched .a sul fon 0 avi -6 carbon
ators, 30T nedt G B Ry 1 RKH i grened At BdReY s | near
or branched aaxydumni oy gro uip- thanamieprl -s6-amer ben laness, o Sulasichiedt ed yar
Unsubst LUt ed bl i O UPs A Al TR S10WRa,? ok b BT oKy

group, a phen roup, and a phenoxy grou )
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



that may be substituted by one or nore hal ogen atons. One or 18ululy 2004t hese
substituents groups may each i ndependently be bonded to optional positions
of the ring. 20 Exanpl es of the hal ogen atomare a fluorine atom a
chlorine atom a bromne atom and an iodine atom Preferable exanples are
a fluorine atomand a chlorine atom Speéific exanples of the linear or
branched al kyl 25 groups having 1-6 carbon atons include a nethyl group, an

et hyl group, an pn- | -propyl group and .an n-, i-, s- or t-butyl group,
and’ pref er abl €" M{%Jsoa?’ég%phe?lhy%@&g © &Ry AhyT- foulT A nore

pref erabl e exappbeylshio ngtdyp apmdugn 130, Specid+ oo:exarﬂnh’e;slﬂijhcb herdwmear or
branched al kox L n - r t ' ude. a et hoxy. group,

an et hoxy grou%l?d gélPéjn?é%ér.@/é p%%%mﬁ)éé %?%u%,ﬁéﬁ%f&%q 9T o -&b%tyl oxy
group and a nedilyy bl oxyowp ouph mene preferable esemplesiarae a met hoxy
group and an ehdoxy1 39 r QM pA nore preferable exanple is a nmethoxy group.
Speci fi.c exanples of the Tinear or branched _al kylthio group having 1-6

carbon atons incl udePeCaEta B3RS -0 Xheekiiadhiar gansheth et hyl thio
group, an n- cilkyl$iDpynihi Qri®upawi an f-catbon Satdiis trditydd i o group,

and preferabl e exanpl are a methylthio.grou nd an ethylthio group. A
nore prefer abl%e@%ﬁf?%ﬁ F- R hyAt h‘?'i}%@]r%'ﬁ]ﬁéoréb]ecql?c?‘@'e "esmbfjp't he
| i near or branehepylsatkidsywl famip grroliphav ngi-l,- G-casban-atonsd ntdmee a

oroup and an’ EoRP o U WA Rl L ninl s AR D S

exanpl es are 3ﬂﬁ%t¢@qgﬁnylﬁgqfqﬂxﬁﬂgroup. A more preferable example is
a methylsulfonyl group.

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



and an et hyl sul fonyl group. A nore preferable exanple is a nétiujyl 204f onyl
group. Specific exanples of the |linear or branched acyl group having 1-6
carbon atons include an acetyl group, an 15 ethylcarbonyl group, an n- or
i - propyl carbonyl group and an n-, i-, s- or_t-butylcarbonyl group, and
preferable exanples are an acetyl group” and —an et hyl carbonyl group. A
nore preferabl e exanple is an acetyl group. Specific exanples of the |inear
or branched 2 I rQ n ar bhgn i n¢clude_an

acetyi anino ar 6in it Aor A BBAG ARG oF Sup:Candhs Bp- 2/ 527 54,

i - propyl carbonyfanbfe Qﬁou@3an@3&n h37.,i148s-162,t154bukykcasbonyhasino
group, and preggqabgggexggple§3§re5§@ §gty% g‘n919r05983n§1§9 .
ethylcarbonylanlno group. A" 25 nbre pfeferable éxanpfe 1's’an ace?y?anlno
group. SpeC|f|& é%anples of the trihal onethyl group include a
trifluor@methyl gropprtRetmoBepNRIELAYbUGH OND @Hé @1 Eﬁk&ﬁ%ﬁrﬁ’ﬁ?t byl cgeoup.
X. represents a i%h g g$%f nltrogen atom and E erabl e _exanpl e
is a-CH group CHEY Bxahpl & OBPStﬁ%PE%ﬁ%%E%@sW% BrEQ%nf@Hlﬁylnghe
above fornul a (Qymuhc$udeIwath@usogm@n@s 041 EREPGUNES G LomMpofednlyx are

conbi ni ng each, of rey escrlbe S er abl e _exanpl es.
Al t hough thereagsd%%f?%é e%tldégg ??%@l?%€s€e5$b€B§£0Vh%%%ng
described in ¥¢E¢¢%ﬁ$tﬁ¢¥@ﬁt%&ﬂ@@h¢@,p@mmebwlariy poet er@abie.Ccliyy M is

. particulhar, prefeasab, S July. 20

tabl e include cogﬁod%gnfé@ppgﬁ aoglﬂgféebgggpgy§§§Cé€ érﬁa§§§ %% 9@%
135, 137, 148,t3%%e) 13pd $4ks -0l 4Feowewan, Buois Swt mizenm tB86, 538,

615, h628 1112t e dpr dddede  Hnaris N6% NDE €11 + DT QI e aehdu g ough J32
in the
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follow ng table are groups represented with the follow ng fdsnuly@do4ln the
formulas, although E, 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 lhtended that the present
invention is limted to these conpounds. E-E MMA 71 J7 E MA2 A3 32
J8 J3 J9 J4 310 35 J6 313 J14 JI5 J11 Owe CN J16 J17 J12 MO J18 - 14 F3C

J19 G a G
N sé“E ozsé“‘f 85\ G Sg\ G o~ @
c cl F i
119

FaC
120 21 122 123 124
G G
8§ & ° «° &Y° ° g
cl CF,
" CFy
125 126 127 128 129 330
G
Sg G Sg
131 132



120 J21 O (( /rCF3 J27 J2s J23 129 16 July 2004 124 J30 131 1B3Rly-2008 - 16
July 2004 Conpound No. RIR2ZAIJM 1HHAI J1S 2HHAI J2S 3HHAI J3S 4HHAI J4S 5HHAI J5S
6HHAI J6S HHAl 77S 8HHAI J8S 9HHAI J9S 10HHAI J10S 11HHAIi I Is 12HHAI J12S _
13HHAI J13S 14HHAl J14S 15HHAI J15S 16HHAl J16S 17HHAI J17 18HHAI J18S 19HHAI J19

20HHAI J20S 21HHAI J21S - 15 -
Compound No. R, R, A J M
1 H H Al J1 S

2 H H Al J2 S

3 H H Al J3 S

4 H H Al Jd S

5 H H al J5 S

6 H H al J6 S
7 H H Al J7 S
8 H H Al J8 s

3 H H Al J9 S
10 H H al J10 S
11 H H Al J11 S
12 H H Al J12 s
13 H H Al J13 S
14 H H Al J14 s
15 H H Al J15 S
16 H H Al J16 S
17 H H Al J17 s
18 H H Al J18 S
19 H H Al J19 S
20 H H Al J20 S
21 H H a1 J21 S
22 H H Al J22 S
23 H H Al J23 S
24 H H a1l J24 S




22HHAI J22S 23HHAI J23S 24HHAI J24S -- 16 -16 July 2004 Conpound&NulyRR2AIM
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 48HHA2H.6S - 17 -16 July 2004 Conpound
No. Rl RzAJM 49HHA2J17 50HHA2J18S 51HHA2J19S

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




52HHA2J20S 53HHA2J21S 54HHA2J22S 55HHA2 . J23S 56HHA2J24 57HHABIRE004
58HHA2J26S 59HHA2J27S 60HH. A2J28S 61HHA2J29S 62HHA2J30S 63HHA2J31S
64HHA2J32S 65HHA3J1S 66HH . A3J2S 67HHA3J3S 68HHA3J4S 69. HHA3J5S 70HHA3J6S
71HHA3J7S 72HHA3J8S - 18 -16 July 2004 Conpound No. RLRZAIJM 73HHA3J9S
74HHA3J10S 75HHA3J11S 76HHA3J12S 77H. HA3J#3S-78HHA3J14S 79HHA3J15S
80HHA3J16S 81HHA3J17S 82HHA3J18S 83HHA3J19S

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




84HHA3J20S 85HHA3J21S 86HHA3J22S 87HHA3J23S 88HHA3J24S 89HHA3&2nfy 2004
90HHA3J26S 91HHA3J27S 92HHA3J28S 93HHA3J29S 94HHA3J30S 95HHA3J31S 96-
HHA3J32S - 19 -16 July 2004 Conmpound No. RIRzAIJM 97MeOHAI J1S 98MeCOHAl J2S
99MeOHAI J3S 100MeOHAI J4S 101MeOHAI J5S 102MeCHAI J6S 103MeCHAI J7S _
104MeOHAI J8S 105MeOHAl J9S 106MeOHAI J10S-188MeOHAI JI 1's 108MeOHAI . J12S
109MeOHAI J13S 110MeOHAI J14S 111MeOHAI J15S 112MeOHAI J16S 113MeOHAI J17S

114MeOHAl J18S—145MeOHAJ19S

Compound No. R, R, A J M
73 H H A3 J9 5
74 H H A3 J10 S
75 H H A3 J11 S
76 H H A3 Jiz2 - S
77 H. H A3 J13 S
78 H H A3 J14 5
79 H H a3 Ji5s S
80 H H A3 Jlé S
81 H H A3 J17 S
82 H H A3 Jl18 s
83 H H A3 J19 S
84 H H A3 J20 S
85 H H A3 J21 S
86 H H A3 J22 S
87 H H A3 Jg23 S
88 H H A3 J24 S
89 H H A3 J25 S
90 H H A3 7 dz2e S
91 H H A3 J27 S
92 H H A3 J28 S
93 B H A3 J29 S
94 H H A3 J30 S
95 H H A3 J31 S
96 - H ' H A3 J32 5




116MeOHAl J20S 117MeOHAI J21 118MeCHAI J22S 119MeCOHAI J23S 120Me GBAILE2208416
July 2004 - 20 - Conpound No. RLRZAIM 121MeOHAIl J25S 122MeCHAl J26S
123MeOHAI J27S 124MeOHAI J28S 125MeOHAl J29S 126MeQ. HAI J30S 127MeOHAl J31S.
128MeOHAI J32S 129MeOHA2Ji S 130MeOHA2J2S 131MeOHA2J3S 132MeOHA2J4S
133Me0HA2J5S 134MeOHA2J6S 135MeCHA2J7S 136/0HA2J8S 137MeOHA2J9S
138MeOHA2J10S 139|ve0HA25 14OI\/EO—|A2J128 141MeOHA2J13S 142M9C]—|A2J14S

143MeOHA2J15

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 a1 J4 S
101 MeO H Al J5 S
102 MeO H Al J6 S
103 MeO H al J7 S
104 MeO H al - J8 !
105 MeO H Al J9 S
106 MeO H Al J10 S
107 MeO H Al Ji1 S
108 . MeO H al - J12 S
109 MeO H Al J13 s
110 MeO H Al J14 S
111 MeO H al J15 s
112 MeO H Al J16 s
113 MeO H Al J17 S
114 MeO H Al J18 S
115 MeO H al J19 S
116 MeO H Al J20 S
117 MeO H a1 J21 S
118 MeO H al J22 S
119 MeO H a1l J23 S
120 MeO H al J24 S




145. MeOHA2J17S 146MeOHA2J18S 147MeOHA2J19S 148MeOHA2J20S 149RROMARD21S
150MeOHA2J22S 151MeCHA2J23S 152MeOHA2J24S 153MeOHA2J25S 154MeOHA2J26S
155MeOHA2J27 156MeOHA2J28S 157MeCOHA2J29 158MeOHA2J30S 159MeOHA2J31S
160MeOHA2J32S 161MeOHA3J1S 162MeO. HA3J2S 163MeCOHA3J3S 164MeOHA3J4S
165MeOHA3J5S 166MeOHA3J6S 167MeOHA3J7S t68NEEHA3I8S - 2 2 -16 July 2004
Conpound No. RIRZAJM 169MeOHA3J9S 170MeOHA3J10S 171MeOHA3J11S 172MeOHA3J12S

173MeOHA3J 13S3H4MeOHASI A4S 1 /M OHA3]15S 176 MeCHA3I16S

Compound No. R, R, A J M
121 MeO H Al J25 S
122 MeO H Al J26 5
123 MeO H Al J27 S
124 MeO H Al J28 S
125 MeO H % J29 S
126 MeO H Al J30 . 8
127 MeO H Al J31 5.
128 MeO H al J32 S
129 MeO H A2 Jl 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 5
137 MeO H A2 J9 S
138 MeO H -A2 _ Jl0 S
139 "MeO H A2 J11 S
140 MeO H A2 J12 S
141 MeO H A2 J13 S
142 MeO H A2 Jl4 S
143 MeO H A2 J15 S
144 MeO | R A2 J16 S




177MeOHA3J17S 178MeOHA3J18S 179MeOHA3J19S 180MeOHA3J20S 181 MH6HABIZDS
182MeOHA3J22S 183Me(OHA3J23S 184Me(OHA3J24S 185MeOH A3J25S 186MeOHA3J26S
187MeOHA3J27S 188Me0HA3J28S 189MeOHA3J29 190MeOHA3J30S 191MeoHA3J31S
192MeOHA3J32S - 2 3 --16 July 2004 Conpound No. Rl RZAJM 193CNHAI JI s
194CNHAI J2S 195CNHAI J3S 196CNHAI J4S 197€NBIN 35S 198CNHAI J6S 199CNHAI J7S

200CNHAI J8S 201CNHAI J9S 202CNHAI J10S 203CNHAl i | I's 204CNHAI J12S 205CNHAI J13S
206CNHAI J14S 207CNHAJ15S 208CNHAL 116S

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




209CNHAI J17S 210CNHAI J18S 211CNHAI J19S 212CNHAI J20S 213CNHAI 3218y 2004
214CNHAI J22S 215CNHAI J23S 216CNHAI J24S 16 July 2004 -- 2 4 - Conpound

No. Rl R2ZAJM 217CNHAI J25S 218CNHAI J26S 219CNHAI J27S 220CNHAI J28S 221CNHAl J29S
222CNHAI J30S 223CNHAI J31S 224CNHAI J32S 225CNHA2J1S 226CNHA2J2S 227CNHA2J3S
. 228CNHA2J4S 229CNHA2J5S 230CNHA2J6S 231@RHA2J7S 232CNHA2J8S 233CNHA2J9S
234CNHA2J10S 235CNHA2J11S 236CNHA2J12S 237CNHA2J13S 238CNHA2J14S

239CNHA2J15S

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




240CNHA2J16S - 25 --16 July 2004 Conpound No. RIRRAIJM 241CNHA28Vn3 2004
242CNHA2J18S 243CNHA2J19. S 244CNHA2 ' J20S 245CNHA2J21S 246CNHA2J22S
247CNHA2J23S 248CNHA2J24S 249CNHA2J25S 250CNHA2J26S 251CNHA2J27S
252CNHA2J28S 253CNHA2J29S 254CNHA2J30S 255CNHA2J31S 256CNHA2J32S
257CNHA3J1S 258CNHA3J2S 259CNHA3J3S 260CNHA334S 261CNHA3J5S 262CNHA3J6S
263CNHA3J7S 264CNHA3J8S 16 July 2004 - 2 6 -- Conpound No. RLR2ZAIM

265CNHA3J9S 266ENHASIHOS26-ACNHA3I LT -S-268CNHA3J12S

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




269CNHA3J13S 270CNHA3J14S 271CNHA3J15S 272CNHA3J16S 273CNHA3J & d8ly 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 +12296MeHAl J2s 291MeHAl . J3s
292MeHAl J4s 293nmeHAl J5s 294MeHAl J6s 295MeHAl J7s 296MeHAI J8s 297MeHAI J9s

298neHAl J10s 299MeHAH-H-s

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




300MeHAI J12s .301MeHAI J13s 302MeHAl J14s 303MeHAl J15s 304MeHAl J&Glsly 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 319MeHAI J31S 320MeHAl J32S 322MeHA2J1S 322MeHA2J2S 323MeHA2J3S
324MeHA2J4S 325MeHA2J5S 326MeHA2J6S 327MeHA2J7S 328MeHA2J8S 329MeHA2J9S

330MeHA2J10S

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 )




331MeHA2i | |'s- 332MeHA2J12S 333MeHA2J13S 334MeHA2J14S 335MeH A281kfy 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 3528EHA2J31S 352' MeHA2J32S
353MeHA3J1S 354MeHA3J2S 355MeHA3J3S 356MeHA3J4S 357MeHA3J5S 358MeHA3J6S

359MeHA3J7S 360MpHA3J8S—-30—-16-July 2004

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




Conmpound No. RIRZAJM 361MeHA3J9S 362MeHA3J10S 363MeH - A3J11S 364Myl288412S
365MeHA3J13S 366MeHA3J14S 367MeHA3J15S 368MeHA3J16S 369MeHA3J17S
370MeHA3J18S 371MeHA3J19S 372MeHA3J20S 373MeHA3J21S 374MeHA3J22S
375MeHA3J23S 376MeHA3J24S 377MeHA3J25S 378MeHA3J26S 379MeHA3J27S
380MeHA3J28S 381MeHA3J29S 382MeHA3J30S 383R%eHA3J31S 384MeHA3J32S 16 July
2004 -- 31 - Conpound No. R R2ZAJM 385HMeAl J1 386HVEAl J2S 387HMWVRAI J3S
388HWEAI J4S 389HMRALIES-390HMRALJES

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




391HWeAI J7S 392HMeAl J8S 393HMEAI J9S 394HMeAl J10S 395HMeAl i | | S6306HA08Al JlZS
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

409HMeAl J25S 410HMEAl J26S 411HMeAl J27S 41Z2BMeAl J28S 413HMVeAl ' J29S
414HVeAl J30S 415HVEAlI J31S 416HMeAI J32S 417HVRA2J1S 418HMeA2J2S 419HMEA2J3S

420HVEA2J34S VBAZI5S

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




422HVeA2)6S 423HVeA2J7S 424HVeA2J8S 425HVEA2J9S 426HVEA2J10S 162UKNASA2I 11, S
428HVeA2J12S 429HVeA2J13S 430HVEA2J14S 431HVEA2J15S 432HMeA2J16S - 33 -16
July 2004 Conmpound No. R RRAIM 433HMeA2J17 434HVEA2J18S 435HMEA2J19S
436HVeA2J20S 437HVEA2J21S 438HMVeA2J22S 439HWVeA2J23S 440HVEA2J24S
441HVeA3J25S 442HVEA2J26S 443HVEA2J27S F4#AMEA2J28S 445HVEA2J29S 446HME.
A2J30S 447HVeA2J31S 448HVeA2)32S 449HVeA3J1S 450HMEA3J2S 451HMEA3J3S

452HVeA3J4S 453HRNVEA3ISS™

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




454HVeA3J6S 455H MeA3J7S 456HVeA3J8S 16 July 2004 -- 34 - CortpQulyd2004

No. R RRAJM 457HVeA3J9S 458HVeA3J10S 459HWMEA3J11s 460HVEA3J12S 461HMEA3J13S
462HVe. A3J14S 463HVEA3J15S 464HMeA3J16S 465HMeA3J17S 466HMEA3J18S
467HVeA3J19S 468HVEA3J20S 469HVEA3J21S 470HMRA3J22S 471H MeA3J23S
472HMeA3J24S 473HVEA3J25S 474HMeA3J26S 473BIMBA3J27S 476 - HVBA3J28S
477HVeA3J29S 478HVEA3J30S 479HVEA3J31S 480HMRA3J32S - 35 -16 July 2004
Corrpound No. RLR2AIM 481 NeMeAl J1 _482NMeMeAl J2S

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




483MeMeAl ' J3S 484MeMeAl J4S 485MeMeAl J5S 486MeMEAl J6S 487MeMAl AR004
488MeMeAl J8S 489MeMeAl JOS 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 3136 - Conpound No. Ri RRAIM
505MeMeAl J25S 506MeMeAl J26S 507MeMeAl J27S 508MeMeAl J28S 509MeMeAl J29S
510MeMeAl J30S—5+4veMeA-I31S512MeMeAHI32S 513MeMeA2J1S

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




514MeMeA2J2S 515MeMeA2J3S 516MeMeA2J4S 517MeMeA2J5S 518MeMe A28681y 2004
519MeMeA2J7S 520MeMeA2J8S 521MeMeA2J9S 522MeMeA2J10S 523MeMeA2J11S
524MeMeA2J12S 525 - MeMeA2J13S 526MeMeA2J14S 257MeMeA2J15S 528MeMeA2J16S 16
July 2004 - 37 - Conpound No. RLRzAJM 529MeMeA2J17S 530MeMeA2J18S
531MeMeA2J19S 532MeMeA2J20 533MeMe- A2J21S3B34MeMeA2J22S 535MeMeA2J23S
536MeMeA2J24S 537MeMeA2J25S 538MeMeA2J26S 539MeMeA2J27S 540MeMeA2J28S
541MeMe A2J29S-542MeMeAZd30S543Me M A2]31S. 544NN A2132S

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




545MeMeA3J1S 546MeMeA3J2S 547MeMeA3J3S 548MeMeA3J4S 549MeMeA38598ly 2004
550MeMeA3J6S 551MeMeA3J7S 552MeMeA3J8S 16 July 2004 38 - Conpound

No. RLR2ZAJM 553MeMeA3J9 554MeMeA3J10S 555MeMeA3i | |'s 556MeMeA3J12S
557MeMeA3J13S 558MeMeA3J14S 559MeMeA3J15S 560MeMeA3J16S 561MeMeA3J17S
562MeMeA3J18S 563MeMeA3 - J19S 564MeMeA33288 565MeMeA3J21S 566MeMeA3]22S
567MeMeA3J23S 568MeMeA3J24S 569HeMeA3J25S 570MeMeA3J26S 571MeMeA3J27S

572MeMe A3J 28 S-53MeMeA3J296-574Me Me A3J30S 575MeMe A3J31S

Compound No. R, R, A J M
433 H Me A2 J17 S
434 H Me A2 J18 S
435 ‘ H Me A2 J19 S
436 H Me A2 J20 S
437 H Me A2 J21 5
438 H Me A2 J22 s
439 H Me A2 J23 S
440 H Me A2 J24 S
441 H Me A3 J25 S
442 H Me A2 J26 s
443 H Me A2 J27 S
444 H Me A2 J28 S
445 H Me A2 J29 S
446 H Me A2 J30 S
447 H Me a2 J31 S
448 H Me A2 J32 S
449 H Me A3 J1 S
450 H Me A3 J2 s
451 H Me A3 J3 S
452 H Me A3 J4 8
453 H- Me a3 J5 S
454 H Me A3 J6 S
455 H Me A3 J7 S
456 H Me A3 J8 S




576MeMeA3J32S 16 July 2004 39 -

Conp

ound No. RLR2ZAJM 577C1C Al1&lJuly 2004

578C1 A Al J2S 579C C Al J3S 5800 C Al J4S 581C1d 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 CLAI J17S 594C O Al J18S 595C1C Al J19S 3Bed O Al J20S 597CLC Al J2I S

No. RIR2ZAJM 60

598C A Al J22S 599C A Al J23S 600C A Al J24S 16 July 2004 - 40 - Conpound
HeHEFAI255-6026E8-AH26S603C0-C-ALJ27S
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 Jl5s S
464 H Me A3 Jié S
465 H Me A3 J17 S
466 H Me A3 J18 S
467 H Me A3 J19 S
468 H Me A3 J20 S
469 H Me A3 J21 S
470 H Me A3 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 5]
475 H Me A3 J27 5
476 H Me A3 J28 S
477 H Me A3 J29 5
478 H Me A3 J30 s
479 B Me A3 J31 S
480 H Me A3 J32 S




604C1 Cl Al J28S 605C CI Al J29S 606CLCl Al J30S 607C O Al J31S 608CHE! JahJIBRS
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 Conpound3Ro-Rl R2PAIJM 6250 O A2J17S
6260 O A2J18S 6270 O A2J 19S 6280 O A2J20S 62901 O A2J21S 63001 O A2J22S

631C C A2J23

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




636C C A2J28S 637C O A2J29S 638C C A2J30S 639C C A2J31S 640C161JaI32%
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 6510 C A3Ji 1S 652C d A3J12S
653CLC1A3J13S 654C O A3J14S 655C C A3J15S 3560 C A3J16S 657CLA A3J17S
658C C A3J18S 659C1C A3J19S 6600 C1A3J20S 6610 O A3J21S 6620 O A3J22S

663C C A3J23S-664C-CIA3d24S665C-C-A3J25S 666CL.Cl A3J26S

Compound No. R, R, A J M
505 Me Me Al J25 S
506 Me Me Al 326 s
507 Me Me Al J27 ]
508 Me Me Al J28 S
509 Me Me Al J28 5
510 | Me Me Al J30 S
511 Me Me 7 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 Jgi4 s
257 Me | Me A2 J1l5 S
528 Me Me A2 J16 s




667C C A3J27S 668C C A3J28S 669C G A3J29S 670C C A3J30S 671CH6lJARIRDS

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
685HHAI J13 686HHAI J14 687HHAI J15
688HHAI J16 689HHAI J17 690HHAI J18 691HHAFI33 692HHAI j 20 693HHAI J21 694HHAI
-J22 695HHAI J23 696HHAI J24 - 44 -16 July 2004 Conpound No. RLRZAIM

682HHAI J10 683HHAI J11 684HHAI J12"

A

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




697HHAI J25 698HHAI J26 699HHAI J27 700HHAI J28 701HHAI J29 702HHABJBEY 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. RLRRAIM 721HHA2J17 722HHA2J18 723HHA2J3§ 724HHA2J20 725HHA2J21

726HHA2J22 727HHA2J23

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 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




728HHA2J24 729HHA2J25 730HHA2J26 731HHAZ2 . J27 732HHA2J28 733HBARE2ZD04
734HHA2J30 735HHA2J31 736HHA2J32 737HHA3J1 738HHA3J2 739HHA3J3 740HHA3J4
741HHA3J5 742HHA3J6 743HHA3J7 744HHA3J8 - 46 -16 July 2004 Conpound

No. RLR2ZAIJM 745HHA3J9 746HHA3J10 747HHA3J11 748HHA3J12 749HHA3J13 750HHA3J14
751HHA3J15 752HHA3J16 753HHA3J17 754HHA3JB8 755HHA3J19 756HHA3J20
757HHA3J21 758HH A3J22 759HHA3J23

Compound No. R, R, A J M

577 cl c1 a1 J1 s
578 c1 c1 Al J2 s
579 c1 c1 Al I3 S
580 c1 c1 Al J4 s
581 cl cl1 Al Js s
582 c1 c1 Al J6 'S
583 c1 cl al 37 s
584 c1 cl Al J8 s
585 c1 c1 Al J9 s
586 c1 c1 Al J10 s
587 c1 c1 Al J11 s
588 a cl Al J12 s
589 cl c1 al Ji3 S
590 cl cl al Jl4 S
591 c1 cl Al 715 s
592 c1 cl Al J16 s
593 c1 c1 Al 317 S
594 c1 c1 a1 J18 s
595 c1 c1 al J19 s
596 c1 c1 Al J20 s
597 c1 c1 A1 J21 s
598 cl cl Al J22 s
599 c1 c1 Al J23 s
600 c1 cl1 a1 J24 s




760HHA3J24 761HHA3J25 762HHA3J26 763HHA3J27 764HHA3J28 765HHABIRY 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
601 - Ccl Cl Al J25 S
602 cl Cl Al J26 S
603 Cl Ccl al J27 S
604 cl CL Al J28 5
605 Cl cl Al J29 )
606 Cl Ccl Al J30 S
607 Cl Ccl Al J31 S
608 cl Cl Al J32 S
608 Cl Ccl A2 J1 S
610 Cil Cl A2 J2 S
611 cl Ccl A2 J3 S
612 Ccl Cl A2 Jé S
613 Cl Ccl A2 J5 S
614 Ccl Cl A2 Jé S
615 Cl Cl A2 J7 S
616 Cci Cl A2 J8 S
617 Cl Cl A2 J9 S
618 Cl Ccl A2 J10 S
619 Ccl Cl A2 J11 S
620 Cl Cl A2 Jgi2 S
621 Cl Cl A2 J13 s
622 Cl Ccl A2 Ji4 S
623 Ccl cl A2 J15 S
624 Cl Cl A2 J16 )




792MeCHAl J24 16 July 2004 -- 4 8 - Conpound No. R RRAIM 793 Me QEAIul2Z)04
794MeOHAl J26 795MeOHAI J27 796MeCHAl J28 797MeOHAI J29 798 - MeCHAI J30
799MeCHAI J31 800MeCHAI J32 801M=OHA2J1 802MeCHA2J2 803MeOHA2J3 804MeOHA2J4
805MeCHA2J5 806MeCOHA2J6 807MeOHA2J7 808MeOHA2J8 . 809MeOHA2J9 810MeOHA2J10
811MeOHAZi | | 812MeOHA2J12 813MeoHA2J13 B14MeOHA2J14 815MeCHA2J15
816MeOHA2J16 - 49 -16 July 2004 Conpound No. RFR2ZAJ M 817MeOHA2J17

818MeOHA2J18 -819iveCHAZI19—826MeOHARI 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




821MeCHA2J21 822MeOHA2J22 823Me(OHA2J23 824MeOHA2J24 825MeOHAZ82bly 2004
826MeO HA2J26 827MeOHA2J27 828MeOHA2J28 829MeOHA2J29 830MeOHA2J30
931MeOHA2J31 832MeOHA2J32 833MeOHA3J1 834Me(OHA3J2 835MeOHA3J3 836MeOHA3J4
837MeOHA3J5 83. 8MeOHA3J6 839MeCOHA3J7 840MeOHA3J8 -- 5 0 -16 July 2004
Conpound No. RIR2AJ M 841MeCHA3J9 842MeCHABY 10 843MeOHA3J11 - 844MeOHA3J12
845MeOHA3J13 - 846Me(OHA3J14 847Me(OHA3J15 - 848Me(OHA3J16 849MeO . HA3J17

850MeOHA3J 18 -854HMeOHA3I 19— 852MeCHAR 20
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




853MeCHA3J21 854MeOHA3J22 - 855Me(CHA3J23 - 856MeOHA3J24 857 MieHAyPDH4 -
858MeOHA3J26 859MeOHA3J27 - 860Me(OHA3J28 861MeOHA3J29 862Me(CHA3J30 -
863MeOHA3J31 864MeOHA3J32 - 51 -16 July 2004 Conpound No. RIR2ZAJM 865CNHAl J1
866CNHAI J2 867CNHAI J3 868CNHAI J4 869CNHAI J5 870CNHAI J6 871CNHAI J7

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

884CNHAI J20

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 -




885CNHAI J21 886CNHAI J22 887CNHAI J23 888CNHAI J24 - 52 -16 Jul y620040C4npound
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 907CNAA2311 908CNHA2J12 909CNH. A2J13
910CNHA2J14 911CNHA2J15 912CNHA2J16 - 53 -16 July 2004 Conpound No. RLR2ZAIM
913CNHA2J17 9H4ENHAZIS '

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 _




915CNHA2J19 916CNHA2J20 917CNHA2J21 918CNHA2J22 919CNHA2J23 920CGM28R424
921CNHA3J25 922CNHA2J26 923CNHA2J27 924CNHA2J28 925CNHA2J29 926CNHA2J30
927CNHA2J31 928CNHA2J32 929CNHA3Ji 930CNHA3J2 931CNHA3J3 932CNHA3J4
933CNHA3J5 934CNHA3J6 935CNHA3J7 936CNHA3J8 16 July 2004 - 54 - Conpound
No. RIRZAJ M 937CNHA3J9 - 938CNHA3J10 939CAP =A3J11 94OCNHA3J12 941CNHA3J 13
942CNHA3J14 - 943CNHA3J15 944CNHA3J16 945CNHA3J17

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 -




946CNHA3J18 947CNHA3J19 948CNHA3J20 949CNHA3J21 950CNHA3J22 951GM28B423-
952CNHA3J24 953CNHA3J25 954CNHA3J26 955CNHA3J27 956CNHA3J28 957CNHA3J29
958CNHA3J30 959CNHA3J31 960CNHA3J32 - 16 July 2004 - 55 - Conpound

No. RLR2AJ M 961MeMeAl J1 962MeMeAl J2 - 963Me MeAl J3 - 964MeMeAl J4 -
965MeMeAl J5 - 966MeMeAl J6 967MeMeAl J7 968REMEAI J8 - 969MeMeAl J9

970MeMeAl J10 971MeMeAli I ] 972MeMeAl J12 973MeMeAl J13 974MeMeAl J14 -
975MeMeAl J15 OF6iveiMeAI16
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 -




977MeMeAl J17 978MeMeAl J18 - . 979MeMeAl J19 - 980MeMeAl J20 981NBNBKI 2022
982MeMeAl J22 - 983MeMeAl J23 984MeMeAl J24 16 July 2004 -- 56 - Conpound

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

989MeMeAl J29 990MeMeAl J30 991MeMeAl J31 992MeMeAl J32 993MeMeA2J1 994MeMeA2J2
995MeMeA2J3 996MeMeA2J4 997MeMeA2J5 998NeRBA2J6 999MeMeA2J7 1000MeMeA2J8
1001MeMeA2J9 1002MeMeA2J10 1003MeMeA2JI 1 1004MeMeA2J12 1005MeMeA2J13

1006 MeMe A2 14—160FVEMEAZIES

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 -




1008MeMeA2J16 - 57 -16 July 2004 Conpound No. R R2ZAJM 1009 MeMi3A2Ll 2004
1010MeMeA2J18 1011. MeMeA2J19 1012MeMeA2J20 1013MeMeA2J21 1014MeMeA2J22
1015MeMeA2J23 1016MeMeA2J24 1017MeMeA3J25 1018MeMeA2J26 1019MeMeA2J27
1020MeMeA2J28 1021MeMeA2J29 1022MeMeA2J30 1023MeMeA2J31 1024MeMeA2J32
1025MeMeA3J1 1026MeMeA3J2 1027MeMeA3J3 T088MEMeA3I4 1029MeMeA3J5
1030MeMeA3J6 1031MeMeA3J7 1032MeMeA3J8 16 July 2004 58 Conpound No. RLRZAIM
1033MeMeA3J9 TO34MVEMEASITO—1635MeMeASH 03 6MeEAS 2 — — ———————

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 -




1037MeMeA3J13 1038MeMeA3J14 1039MeMeA3J15 1040MeMeA3J16 1041NBMelRD0F
1042MeMeA3J18 1043MeMeA3J19 1044MeMeA3J20 1045MeMeA3J21 1046MeMeA3J22
1047MeMeA3J23 1048MeMeA3J24 1049MeMeA3J25 1050MeMeA3J26 1051MeMeA3J27

. 1052MeMeA3 . J28 1053MeMeA3J29 1054MeMeA3J30 1055MeMeA3J31 1056MeMeA3J32 16
July 2004 - 59 -- Conpound No. RIR2AJM 105%PIMeQAl JI's 1058HMVEQAI J2S
1059HVeQAl J3S 1060HMEQAI J4S 1061HVEQAl J5S 1062HMVEOAl J6 1063HMVEQAl J7S
1064HVeQAl J8S—1065HMeOA-IOS—1066HMEON-J40S 106 7HMeOAl s

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 -
840 MeO H A3 J8 -




1068HVeQAl J12S 1069HMECAI J13S 1070HVECAI J14S 1071HVeOAl J15S 167akNe0A J16S
1073HVeQAl J17S 1074HVeQAl J18S 1075HVeQAl J19S 1076HVEOAl J20S 1077HVeCAI 721S
1078HVeQAl J22S 1079HMEQAl J23S 1080HMEQAI J24S 16 July 2004 -- 6 O --
Conmpound No. Rl RZAJM 1081HMVeQAl J25 1082HMeQAl J26S 1083HMECQAI J27S |
1084HVeOAl J28S 1085HMECAI J29S 1086HVECAI J30S 1087HVeOAl J31 1088HMeCAl J32S
1089HMEOA2J1 S 1090HMeCA2J2S 1091H|VEOA2J3S 1092H|VEOA2J4S 1093H|\/EOA2J58

1094HMeOA2J6S 109

Compound No. R1 R, A J M
841 MeO H A3 J9 -
842 MeO " A3 J10 -
843 MeO H A3 Ji1r -
844 MeO H A3 J12 -
845 MeO H A3 J13 -
846 Meo H A3 J14 -
847 MeO H A3 J15 -
848 ' MeO H A3 J16 -
849 MeO H A3 J17 -
850 MeO H A3 J18 -
851 MeO g A3 J19 -
852 MeO H A3 J20 -
853 MeO H A3 J21 -
854 MeO H A3 J22 -
855 MeO H a3 J23 -
856 MeO H A3 J24 -
857 MeO H A3 J25 -
858 MeO H A3 J26 ~
859 MeO H A3 J27 -
860 MeO H A3 J28 -
861 MeO H A3 J29 -
862 MeO H A3 J30 -
863 MeO H A3 J31 -
864 MeO H a3 332 -




1099HVEQA2J1l s 1100HVEOA2J12S 1101HMEQA2J13S 1102HVEOA2]14S T6QBKNME0A2J15S
1104HVEQA2J16S 16 July 2004 - 61 - Conpound No. Rl RZAJM 1105HVEQA2J17
1106HVEQA2J18S 1107HVEOA2J19S 1108HMEQA2J20S 1109HVENA2J2i S 1110HVEQA2J22S
1111HVEOA2J23S 1112HMVEQA2J24S 1113HVEOA3J25S 1114HVEQA2J26S 1115HVEQA2J27S
1116HVEQA2J28S 1117HVEQA2J29S 1118HVEO ~A2330S 1119HVEQA2J31S

1120HVeO. A2J32S 1121HVEQOA3J1S 1122HVEQA3J2S 1123HMEQA3J3S 1124HMEQA3J4S

1125H%M3J58%WH&W%H&%%&%H&%—H—H@M—

Compound No. R, R,
865 CN H Al J1 -
866 CN B Al J2 -~
867 CN H al J3 -
868 CN H Al J4 -
869 . CN H al J5 -
870 CN H | Al J6 -
871 CN H al J7 -
872 CN H Al 8 -
873 CN H al - J9 -
874 CN B Al J10 -
875 CN H al J11 -
876 CN H Al J12 -
877 CN H Al J13 -~
878 CN H Al Jl4 -
879 CN H Al J15 -
880 CN’ H. Al Ji6 -
881 CN H Al J17 -
882 CN - H Al Jl8 -
883 CN H Al J19 -
884 CN H al J20 -
885 CN H a1l J21 -
886 CN H Al J22 -
887 CN H Al J23 -
888 CN H al J24 -




- 62 - Conpound No. RI RRAIM 1129HVeOA3J9 1130HVeOA3J10S 1131HWVBQAZFDDS

1132HVeOA3J12S 1133HVeOA3J13S 1134HMeOA3 -J14S 1135HME0A3J15S

1136HVeOA3J16S 1137HMVE0OA3J17S 1138HVEQA3J18S 1139HMEOA3J19S 1140HVEQA3J20S
1141HVeOA3J21S 1142HVeOA3J22S 1143HVEOA3J23S 1144HVe0QA3J24S 1145HMVeQA3J25S
1146HVEQA3J26S 1147HVEOA3J27S 1148HMVEOA3J28S 1149HVEOA3J29S 1150HMEO

. A3J30S 1151HVeOA3J31S 1152HVeOA3. J32S The benzi m dazol e derivative (1) of

the pr esent

2004 - 63 syntd’tﬁspcmrmatﬂmd (B) R§hown bekpow in they case E iz COOR3

Y
mnd Mis

S: Synt hesi s Method—(A——Z-A€ECR3

889 CN H Al J25 -
890 CHN 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 Jé -
903 CN H A2 J7 -
904 CN H A2 J8 -
205 CHN H A2 J9 -
906 CN H A2 Jgio -
907 CN H A2 Jl1i -
908 CN H AZ J12 -
909 CHN H - A2 J13 -
910 CN H A2 Jl4 -
11 CN H A2 J15 -
912 CN H A2 J16 -




{ad) RT AGDDRE N2 R. . NH2 ,. RR' -X -NH?. (al) Z. G .J16(a§R024--4 R'
-X~ N2 R (a2) R1-S CoOR3 -f - -SHI I 95 ~HR2 XN (a3) (ab) ry - ~
A-000H S R2~X J (a8) wherein, Z represents a hal ogen or anmoni um group,
and 5 Rl, R, R3, A/ G J and X are as defined above. Nanely, an

or t hophenyl enedi am ne conpound (a2) is -obBarned by reducing the nitro

group of a 2-nitroaniline derivative (al). After reacting this with CSZ
and obt ai ni ng—eenpound—{a3d)—it—is-reacted with a halide 10 ester

UUIIHUUIIU
derivative (albo;ﬁlgblgm awcgl (a5) Rfol I ovvedey furt her react |Jng wi th g, halide

derivative or—am ob . > _conpound

t he present 913 CN H A2 J17 -
914 CN H A2 J18 -
915 CN H ‘A2 J19 -
916 CN H A2 J20 -
917 CN H A2 J21 -
918 CN H A2 J22 -
919 ‘ CN H A2 J23 -
920 CN H A2 J24 -
921 CN H A3 J25 -
922 CN H A2 J26 -
323 CN H A2 J27 -
924 CN H A2 J28 -
925 CN H A2 J29 -
926 CN H A2 J30 -
927 CN H A2 J31 -
928 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 CN H A3 J6 -
935 CN H . A3 J7 -
936 CN H A3 Jg -




invention. In addition, benzimdazole derivative (a8), in wisgaoks a
hydr ogen atom can be obtai ned 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 wth hydrogen
gas at a tenperature of roomtenperature5#80-100C in the presence of a 20
catal yst such as Pd-C under acidic, neutral or alkaline conditions. In
addition, this—ecanr-alsobe carriedout by a nethod in which treatnment js

carried out usthEpELRE 1. tlannder adeIC condig i ons, by a netpod that

uses zinc powder—under—neutralor-alkalihe conditions ?ﬁJThP reaction

bet ween orthophenyb@wedlanlne cﬁerlvatlﬁe (a2) aﬁg CS2 caggbe carried out

according to J .

Chem stry (J. Og. 9Gmen1) 1954n Vbl 1% pages A§31 637‘fpyr|d|ne _

solution) or 1 ,

Vol . 36, pages 117338187 16 Juty 2004 - u64- (ethapol solujjpn). The_
reaction bet i

be carri-ed out by &dittating. atN a tenpé&rature oA30C 200Qin the presence

of a base such 5 as NaH Er3N, NaOH or R2CS8 T accordance wth—the

condi tions of an ofdilnary S-al &¥l ati on Heaction.AFhe reactidn between

t hi obenzi m dazol e conpound (ab and halide derivative or amrom unrsatt
(a6) can be carri @42out by agffating aB a tenpeRdture ofJIC- 200C i-n 10 the

. presence of a base _such as NaH_ Et 3N, NaOH, KZCO3 or CSZCO3 i n accordance
with the conditiond? gf an ordlgﬁry N-aﬁkylatlonA%r N-acyWlldti on reaction. A

hydr ol ysi s net hod |ng an aIKgll such as lithium hydrOX|de or an aC|d_

43 B A3 316

an

-such as hydraochlor"c¢”acid or
| CN H A3 J17 -
946 CN H A3 J1i8 -
947 CHN H A3 J19 -
948 CN H A3 J20 -
949 CN H A3 J21 -
950 CN H A3 J22 -
951 CN H A3 J23 -
952 CN H A3 J24 -
953 CN H A3 JZ25 -
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 -




15 trifluoroacetic acid is preferably used for the elim natifgQuremoti 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)CEf[ R XN, J 3 Manely, (bl) is obtained by
protecting the am no

Compound No. R, R, A J M
961 Me Me Al J1 -
962 Me Me Al J2 -
963 Me - Me Al J3 -
964 Me Me Al J4 -
965 Me Me Al J5 -
966 Me Me al Jb6 -
967 Me Me Al J7 -
968 Me Me Al J8 -
969 Me Me Al J9 -

© 970 Me Me Al Ji0 -
271 Me Me Al Jl1 -
972 Me Me Al J12 -
973 Me Me Al Jl3 -
974 Me Me Al Jia . -
975 Me Me Al J15 -
976 Me Me : Al J16 -
977 Me Me Al Jgl7 -
978 Me Me Al J18 -
- 979 Me Me Al J19 -
980 Me Me Al J20 -
981 Me Me Al Jg21 -
982 Me Me Al J22 -
983 Me Me Al J23 -
984 Me Me Al J24 -




group of 2-nitroaniline derivative (al) wth a suitable 20 prigtlgt200g group
L. This is then reacted with a halide derivative or ammobniumsalt (a6) to .
obtain (b2), and (b3) is obtained by renoving protecting group L. An

ort hophenyl enedi am ne derivative (b4) is aftained by reducing the nitro
group of (b3). After reacting this 25 with CS2 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 bSn2|n1dazoIe derivative (a7) of the 16 Jury 2004 =65
present invent FBRP°PRYal8r ti onRathis mafet hen be Ahydrol yz&d as necHssary
to obtain a benzim ngggo derlvatlve of the present Tnvention in which R3
is a hydrogen_ato Conpoun e(b3) cafl®al so be?dbtai nedIdPrectly by
reacting an unproteaggd hal i de _derivatiye, anmonium salt égb) or al dehyde
derivative (b6 with the 2- nltﬁﬁanlllne deri vat Pe (al).98kanpl es of
protecting group L bg;lude Brlfluoro cetyl graoqup, acet%% group,

t - but oxycar bonyl 10°group and Snzvl fip. The action Pefween the 2-

nitroaniline derlvagg e (aI) apd al dehy derivati.,ve (b6) an be carried
out by an or di-hpar Vi rn%nhf iLan a&gnaf ion Iq%nder te%\}er ature % ndi tions of

0C-200C in a sol vengggsuch as gghanol ngt hanol thane using a
15 m.llt'ple V-G syala¥a a¥aaa¥a

or a reduci ng agentgggich as dlﬂérane | e addltlg t he [ﬁﬁgtlon bet ween
the ort hophenykene&—am—ae—d%%#e—ebég—and_csg_aan_be_mw_m;m

the sane manner a59§ynthe5|s M@thod (Age mhlle hhe reactjyp with 29
KSC(=S) Cet ca '

exanpl e, organic Sym:hems (C)S)ie 1963 Meyol 4 ﬂages 56%@70 CIhe.r
reactions ca

-r di chl oro

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 -
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 -




Benzi m dazol e derivative (1) of the present 25 invention can1Beupyragsdaced
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
1) } a2 ' | 9-SA COORS} R i | N>-SACOO~i3_N A X N #~2 X H Q COOx Bu HOQ
(a5) (c2) (c3) NH (c5) 1 6 July 2004 - 6657\/\lnere| n, Qrepresents a

nmet hyl ene group phenyI ene group etc Z represents a hal ogen and R1,
R2, R3,. A C 3

protecting gr(IEt}impcbmﬂitialﬂioa rret IR){l groupRpr et hyI ;group 5 ufrder aci dMC

condi tions. Namety,—conpotnd—(cZ)—t+s—obtarnredby+reacting
t hi obenzi m dazol e b@)@ﬁ)ound (aSMeV\A th temé- but yI agt er hal i glgy der i vattve
(CI ) This i s then nyur ot yLUU under—acidre—condi-t+oens—to—obtain \L,cr; Fhi s

10 is then condenskdi®i t h am nHederi vatMae (c4) RO be abIJa18to obt ain
conpound (c5)” of the present | nvention. T addirtiom, thismay be
hydr ol yzed as necels%?afy to obtMén the ¥®nzi m dazdl e deriveive of the
present invention In""Which R3 TS a hydrogen atom I

usi ng a condensati®hlégent is ¥8ed forMehe condh2i ons ofiZbndensat+ on
am dation. Exanples _ of condensation agents 1 nclude DCC— DIPC EDC=WSCT,
WSCl HCI, BOP and BB and thelf® may .bé'@ised al ohd or as JZl conbi nati on

wi t h HONSu- 0 t. The reacti on Is 20 carried out under
tenperat ure condi tt(%]ni‘cnfa oc-2%6C in , A2 22 -
1015 Me Me A2 J23 -
1016 Me Me A2 J24 -
1017 Me Me A3 - J25 -
1018 Me Me A2 J26 -
1019 Me Me A2 J27 -
1020 Me Me A2 J28 -
1021 Me Me a2 J29 -
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 -




a suitable solvent such as THF, chloroformor t-butanol. ThesQulyeano4
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 following Synthesis Method (D) in the case Eis
COOR3, Mis S and G has an ether bond: -Syfthesis Method (D) ~, OH R
SACOOR3 z (dI) ~' X1 ~S CQOR3 J(-@ ) Rf , F-SACOOR3 2 RX N2 NR2 XN
HOH 0 J (a :
A, J and X 30Campoasddebined a@ove Namel y, conpgund (d2) yi s obtaiged by
reacting, for ' i ' ' -
67 thloben2|n1dazb0@3conpoundMéa5) Thuse is them3reacted.;9“tl1 phenol

derivative (d3) to be abte to obtatn—conmpound—(d4—of —+the—present
invention. In addi 934, this ndg be hyneolyzed a3 necessary to obtain a

benzi m dazol e 5 derivative in whithh R 375 a hydrogen—atom —Tthe
etherification reat®8%sn is carMeed out B¢ M tsuddbu reacFibn and similar
reactions under erat ur e condi tions of OO0C2000C T a-surtabte—sotvent
such as N—net_ylnnigg%line or MBF usi ngM@ phosphRde J12 -

1037 Me Me A3 J13 -

1038 Me Me A3 J14 -

1039 Me Me A3 Jl5 -

1040 Me Me A3 Jie -

1041 Me Me A3 Jl7 -

1042 Me Me a3 J18 -

1043 Me: Me A3 Jl9 -

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 -




10 conpound such as triphenyl phosphine or tributyl phosphine 1samng @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 Eis tetPdzole-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—de#kﬁed—abeve—zg—lhe—n%ppLe—toLm_(_eu_ps_comLeued_Lthe
tetrazole forobagdhn8ynseactimg with vgrl ous azigle conpognds. Exgnples
of azide co

trimethyl tin azi ﬂes7 hydrazom; aci d;@mﬁ i ts @menl um %ql ts Wheg usi ng
an organic tir ed
relative to corrpomnﬁis(el ). In mddl ti oma,eo/\hen usmg hydr aml c aci dsor its
ammoni um sal t 37 I=5notesof —sodirunrazi-de—and—amoentum-ehtort+de—or——
tertiary am ne such0a% trieth¥ am ne Melooul d bendsed rel ai3i ve to cgnpound
(el). Each reactton 30 T5s carrredout at—a tenperature—of—COC2606€ by
using a solvent sl@hlas tol uerie, benzélm® or DMFA1Benzi ni ddzol e der§vative
(1) of the present 1 nventi oncan be produced according-to the foltowng 16
July 2004 X' GR2 166N OR2 ' XH] N O Syi¢Chesi s MBflhod (F) Jbn the caSe Mis

SO or SO2: Synthesis Method (I?
1062

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




R YLI-N A-COOR3 R:,N A-COOR3 R IR OACOOR3 (a7) | S 1 ) --s | 18-Jaly-2009 -
(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
suitable solvent. Exanples of peroxide~céfpeunds used include perbenzoic

acid, mchl oroperbenzoic acid, peracetic acid and hydrogen peroxide, while
exan'pl es Of SC! venpt-s ||cnr1 1n I I"If‘l ude chl arof arm and d| Chl or onet hane Thel’e

are no parti cth@sod&stind ct|0n§{ on the ﬁsage ratip- of corrp‘ﬁund (a7) and a
per oxi de conpeu%?i—&nd—-a—t—heugh—x—he—r-a should be suitably selected over
a wide range, it |§oggenerallyfprefera@ﬂe@ to usepgbout 1.2,40 5 moles. Each
15 reaction i ' :

roomtenperature, kgR each reaction isebypicallyjconpletedin about 4-20

hours. Benzi
produced -accor di ngl(I&*B t he foI I QiM ng ZQeSynt heS| §1I\/Et hod L;(;_G,) | n th% case M
A 000

is a single bo

NF2 (gi) 0 1 ~A NHBG J R2N6H R J Bebg2) (9311(b4) 728 S
1085 H MeO Al J29 S
1086 B MeO Al J30 S
1087 B Meo Al I31 s
1088 5 MeO a1 332 s
1089 H MeO aAZ Jl S
1090 B Meo A2 32 S
1091 H MeO ' L2 J3 5
1092 H MeO a2 J4 S
1093 H MeO | az J5 S
1094 B MeO A2 6 s
1095 H MeO B2 a7 S
1096 B MeO a2 J8 S
1097 H MeO A2 79 5
1098 B MeO a2 J10 s
1099 H MeQ A2 Jll S
110¢ H Me(O AZ J12 ]
1101 B MeO A2 J13 S
1102 H MeO A2 Ji4 S
1103 H MeO A2 J1s 5
1104 H MeO A2 J16 S




wherein, X, A, G J and R3 are as defined above. Nanely, benzienugamoke -
derivative (g2) of the present invention can be obtained by reacting a
known acid 25 chloride derivative (gl) with a dianmi ne conpound (b4). in
addi tion, hydrolyzing -COOR3 of (g2) as necessary allows the obtaining of
benzi m dazol e derivative (g3) in which-R8lis a hydrogen atom 16 July 2004
- 69 Furthernore, the cyclization reaction is described in the Journal of
Medi cal Chem-st+y{(J.—Med. . Chem.) 1993 Vol 36, pages 1175-1187. In
addition, Z- G@bnq;&ﬁ{dbggi in sgnt heS| s ﬁret hods h (A) thrq)ugh (F) GRN be
Synt hESI ZEd Ca e - . nunhe 0 ) X anm a
]?e|n|20thl oplhene hal 1 des der| vatl\ge can b;gosynt hesAged by I’lﬁﬁl’l’l ng to the
ollowing lit I
10 J. Chem Soc. (965), 774 Ju Chem fee. PerklﬂgTrans 17.141972), $011

8%2%22/27R:I'hese-bmnds can & so be mgDt heS| ze.dz by r ef erirg ng todhe

followi ng li , , nds

can be synthesizedlfd only byH MeO A2 J20 S
1109 H 1eC A2 J21 S
1110 H MeO A2 J22 S
1111 H MeO A2 J23 S
1112 H MeO A2 J24 S
1113 H MeO A3 J25 S
1114 H MeO .V J26 S
1115 H MeO A2 J27 S
1116 H MeO A2 J28 S
1117 B MeO A2 J29 s
1118 H MeO A2 J30 S
1119 H MeO A2 J31 S
1120 H  MeO A2 J32 S
1121 H MeO A3 Jl S
1122 H MeO A3 7 J2 S
1123 H MeO A3 J3 S
1124 H MeO A3 J4 S
1125 H MeO A3 Js 5
1126 H MeO A3 J6 S
1127 H MeO A3 J7 S
1128 H MeO A3 J8 s




the reactions described in the followng literature, but al 96 Joly 2004Di 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), 888:63 -Heterocyclic Chem, 19, 859,
(1982); Synthetic Comrunication, (1991), 21, 959; Tetrahedron Letters,

(1992), Vol . 33 —MNo—49—7499+—25 Synt-hetic Communications, (1993) 23(6),

743; Japanese Cdiqexam neg PatenL Publi cgtion No. 22000-239270; J. M.
Chem, (1985)7—2 1896 —Areh—Pharm—19+5)—368—F+—513; him Gerotsik

87
Soedin, (1973), 8,11XW6; Bull. nChem Smeo Jpn.,p$1997), #9, 891; L Chem

(1974) 849- ]
NG A ST a

o=, P X il ¥

Soc. Perkinl ,—(1973);, 307503 —€Chem—Soec—Chem—Corm
Chem Soc. Comm XiX¥r2), 83 1@ July 2864 - 70 AR particulgar, theg

hydr oxynmet hyl~ Tormat position 3~ of penzothiophene—can—be—synthestzed—
easily by referridg3%o J. Che® Soc. ¥Whem Conmma3 (1974)511849. Witsh
respect to iodides, the O and Br forns can be i

exchange with Nal Hrid so forthH I n addePon, theAuaterndlyg anmoni 8m sal t

derivative of benzaqthi ophene.can be synthesized by reacting a —surtable
am ne such as_di met ami ne wi &h the pﬁ%@iously‘Ahentionéd3benzothBophene

hal i de derivative. .I.n addition, 10 it may alSo be synthesized in the
fol | owi ng manner: 118fnt hesis Mithod (Hfe®1) (h5)ANNeal (H8YE (he) S
1135 H MeO A3 J15 5
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 J21 S
1142 H MeO . A3 J22 S
1143 H MeO A3 523 S
1144 H MeO A3 J24 s
1145 H MeO A3 J25 S
1146 H MeO A3 J26 S
1147 H MeO A3 J27 | S
1148 H _ MeO A3 J28 S
1149 H MeO A3 J29 S
1150 H MeO " A3 J30 S
1151 H MeO A3 J31 S
1152 H MeO A3 . J32 S

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



COCEI COCEt wherein, R represents one or nore substituents ir6tlag 2004
above-nmentioned J, the nunber of substituents is optional, and the
substituents may be independent 15 substituents. Nanely, cyclic .
benzot hi ophene derivative (h3) is obtained by converting the amno group
of 2-nitroaniline derivative (hl) to a-c§ane form (h2) and reacting with
et hyl 2-nercaptoacetate. Moreover, carboxylic acid (h5) 20 is obtained by

cyanating the ami.,no _grou 0 ano form (h4) followed by ester
hidr olysis. THe “ctglreo‘%&/l ecttkﬁl’é%a B & P, Doy HEx D& é:&SPo}*/EQBtSalWO@ﬁG) .
Conti nui ng, tkend ¢yarso group i s reduced to convert to an am no form (h7)

fol | owed by N-dineggﬁkﬁgégg ygt%%%agéa(hS) and then 25 followed by

N-nethylation to b eto ain ternary salt (h9). Cyanation of the
am no group of 2-nitroaniline (h2) CN HSCO=E! Nobr® July 2004 - 71

NC2
derivative (hlj\byNeonverti ng Hani gy gr Byp~tn , di aZeni um M g.acbes
exanpl e, hydroﬁI Ki,C @aci d Of? ' hum sul f & .fﬁaﬁﬁ‘fﬁﬁﬁ‘fﬂmﬁﬁéﬁ"eactlng
with copper (1) eohloride and patassiumcyanidg to convert to ﬂhe cyano 5
form Reaction fromcyanp form (h2) to benzothi ophene derivative (h3) can

1

be carried out to obtaiﬁ;’ycm Wepzoodii ophene depi taweod h3) by heating
with ethyl 2- nercaptoar%iate%ﬁ;quguitabke-sutv@ﬁiygébh as DMF in the 10

presence of a suitable basic reag?nt by referring toJ he
(a7 (a8)

wherein, 2 represents a halogen or ammonium group, and
5 R', R*, R’, A, G, J and X are as defined above.

Namely, an orthophenylenediamine compound (a2) is
obtained by reducing the nitro group of a 2-nitroaniline
derivative (al). After reacting this with €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 orthophenylenediamine
derivative (a2) and CS, can be carried out according to
the method described in, for example,'The Journal of
Organic Chemistry (J. Org. Chem.), 1954, vol. 19, pages
631-637 (pyridine solution) or in The Journal of Medical

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



met hod described in, for exanple, Synthetic Communications, 183(§)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 conditiong4 E£ster hydrolysis can be carried
out by routinely wused nethods. For exanple, carboxylic acid (h5) can be

20 obt ai ned by %:ter hydroolysis in a suitable solvent such .as THF-MeOH in
the presence df qgﬁ%xﬁﬂ%?%&%ﬁ ¢ reagent such as sodi um hydroxi de. The
carboxylic aci d deddrebmedctiicnn be¢aekenor hdabebe imddatioed evinpbynfeakizng in
a suitabl e sol i,nol i_ne-sol vent. i.n the. presence.of a_ copper
catal yst. Reéﬁ%??%ﬁHgga?%g%%ygﬁgnggﬁpthCgﬁr§ﬁ9n8u6rBﬁpagéﬁaiﬁggcﬁFried
out to obtai na Remmensd vrer miby,° @008 anpl ¢he pedsenng bifi a bastabheh

sol vent such - un [ e:re o tLoQs using a
suitable§redu?%n§%%9 Eggﬁf gﬁ%ﬁ 22 $$$%iﬁﬁ1g?ﬁ%?%ﬁ%?ﬁy@??%eﬁﬂﬁhthylation of
. the anino gro&PTEET I Sc & if8d oF L By Y Reatlkigdaitaonf spagkanple, fornic acid
or- aqueous fcrmali mhes@ledideqdn GeRVRES QhiehehBenaAki0 16" BHRPLANA (a5)

guat ernary salt %F can be cgarri.ed out %é, for exanpl e, reacglng wWti-;

met hyl i odi d&7h PeIH&EFoASIIVREITE PhSIEORIRMe FRAEY (aR) nE2BaPE derivati ve
can 16 July 2@@4ried oudybiyhagiitediagcardiangemperbhoturexampbec-pbectokhow ng

e o Ukl bR 4Dty Bl 8T FREN! By ap BlqTT Bt uencs
Cs,C0, in accordance with 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
A NO 3 7 R NO, RY\ A NOz
A NH

2 2
R X "NHL RT X gz R X
. y
1) ®1) (2) (b3}
R NH R~ Z.,.COoR? 4
U™ s e AR ey vooor
RTXTNE - okseesomr BT XM RZTXTN,
) J J

(b4) (b3) an
[ NO 28y AL\~ NO;
27 A< XTNH
RXTNH  ope®y

G
@1) ®6) ®3)

Namely, (bl) is obtained by protecting the amino

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

20 protedting 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



optional, and the substituents may be independent substituensgulyldgog!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 nmethod of Reissert. Mreover, the 3d position dinmethylam nomethyl form
(k5) is obtained according to the Manni &b reaction foll ow ng

" N-dinmethylation.and this is followed by N-nethylation to be able to obtain

the 15 quaternar m.ne salt (k6}. Tgs,enaninatlon reaction can be carried
out by, for B§3ﬁ%P , *HEGPFAG"t helB- APEFBEBTuehBLlBePRVat OB PR1) with
N, N- di net hyl f bydaoideedi apt hytasetaly sadopysainl hdbsgziniaazsuit abl e sol vent

such as DWF. L pdo lization teactjion can he.carried out by
reacting at régﬁngﬁ%gga%ﬁrgxgsPﬁagﬁ§gr%Bgﬁn égniﬁntﬂglcgréséﬁiéiof Raney
ni ckel in a shvdappensatomnt such as toluene. N-nmethylation can be carried

out by, o or exanpl eatt ng.l spLVv LRg .t - yRQt assi um or
di net hyl oxal at e. g?ﬂpégg?t?%%?d?%gt gngﬁoﬁg%ﬁgﬁggig%rggkfggg arried out
by, for exanpFeachsRfigebhenMapheehedchelidn danivabivei ngnaenivonsalt

tenperature ipaghoxangiaery&é a&fﬂv§Qi§@!v§@L WSLAOLRAUEONS+FQEAR i Re
solution or aqueous, 16 July 2004 - 73 dipethylam ne solution. In_ addition,
the indol e de ?Eé??sévﬁaﬁa%é' s@ﬁ?ﬁ%%?%eﬂfb@rgE?%F%?%gg¥%“Ph% Lpetedeure of

Het er ocycl es, aVetifP@ordacedyl 18boup 19843ty dboepy et-bheszpt Aivphene,
0 1 b up 58 BSHE) L DBl ooy AO e o el Sean, e

nitroaniline derivative (al) and aldehyde derivative (b6)
can be carried out by an ordinary reduction amination
under temperature conditions of 0°C-200°C in a solvent
such as ethanol, methanocl 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)

z%cootBy

1 1
R! . 3 R N A 3 : R N A 3
Zy N gACO0R (c1) 2-/| |,_ACOOR :Efl‘%sAcoon
R2SXN REXTN REXTN
H 'COOIBUY HOooG

@3) (2) {c3)

NHy gL AN 3
A'COOR
(cd) - { x [ s
’ (o]

NH
J
(c5)




literature such as Heterocyclic Conpound Chem stry, (Kondangbaugcoeatific,
H. Yananaka, ed.). 10 Benzi midazol e derivative of the present invention
can al so be converted to a nedically acceptable, non- toxic salt as
necessary. Exanples of such salts includggsalts of alkali netal ions such
as Na+ and K4, alkaline earth nmetal ions such as Mgt} and Ca 2+ and net al
lons such 15 as A" and Zn2+, as well as salts of organic bases such as

amoni a, triewhgkaihpeg eébyéeaﬁdsaﬂ1méthypéﬁﬁagﬁdhpﬁl Een?iéﬁ@'bgbﬁﬁ_
am ne

di I L6t
i ot hyl ot hahSPanT nb, LHPRENTRRGpE pRFIGPFE! GRHcBoarne o0 And) Sid
N-nethylglucaﬁrﬁeaSIdepanedcabave sprbgldédhhhatkk3 ifCaht,ifdaesiing chol i ne,
R L T A T -

Benzi m dazol e  derivat| resent 1nve tr%ng
chymase 2act i vRREGET \MBE &d DG %%%@l?%@aﬁky, 1 C50 is 1000 nMor |less, preferably

0.01 nM or nore tﬁaﬁl§§§,t@§rﬁpé@1@@ (04)ard opeginEe’ By apLycOifig M of more

to |l ess than 500 hM enzi m dazol e’ derivative o e pres i nvention
havi ng such sEBé?P%?Zlﬂhﬂ%ﬁokﬁyﬂ%%QOP%%|b@?brvlébt?%¥¥y can be used as a 30
preventive aghutyh@dt@rh&hﬁ&@p@@fi@aage@t(@i)nlC@hiy i@pghégabl e to various
adm i otered PP S SR HoyaLE OnTHEI SRt ctr 1 S b npoal {1 Rt get her
with al3s phatsatleni condensed oneth caminerddayi fativag(sa) deo phar ipreut i cal
oL | or oS DEGACLSE) F AR Rl LI L o
t r anscut aneoudddieteny | thh%§%§YéM% @Y@i%&k@#%fa%dm¢¢ﬁ%ﬁakﬂ|tﬂ10btaln
the benzimidazole derivative of the present invention in
which R® is a hydrogen atom.
15 A typical method using a condensation agent is used
for the conditions of condensation amidation. Examples
of condensation agents include 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)

R! N K Z’?&;) : -COOR? J Ol N A -COOR?
- d3

ZI/\«[N Areoon m SA ( ) m

S ¢

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 (dl) with



Exanpl es of drug forns of said pharmaceutical conposition inélJulye0pdbl ets,
pills, granules, powders, 5 |iquids, suspensions, syrups and capsules in
the case of oral preparations. Here, for the nmethod of form ng tablets,
tablets can be forned by an ordinary method using a pharmaceutically
acceptabl e carrier such as a vehicle, bi fer~or 10 di sintegration agent.
Pills, granules and powders can be forned by an ordinary nethod using a
vehicle and sqif; a r tab ids sy nsi ons
and syrups cgﬁl%%%ggﬁﬁg ggégrggmggpggaﬁg§9dlngsagne%hg s FRE Sggcerln
esters, al coh¥i&h wheaplodeydyatanke (8. to1beCapdal &s ohhale tompednﬁy

filling granulies, @Q\Mﬂﬁésp%sehltqgh@éneegnso &Hrhadhe 8n039ﬁ%9§ ?ﬂﬂe of
gelatin and Sﬁg forth. Non-oral preparations can m hi st ere n

formof an inf¥GLPIN2E epsr BEFBASARYL ke €5§§1Bf329966ﬁﬂhd§?9é?|on by
i ntraverbus, sehdvthaieeusinowhitht Rénll§CaJ|H9_t,fd1€tﬂj’@rD|§t£dn@t|0n Exanpl es of
I nj ection prepara&hon a benzi m dazol e

derivative of the preseh thgéﬁF¥68n|§eaF£§8Pvéa FATRISHaPBE- 8% ubl e | quid
agent such asMphgshnobuogreattsahi aed 2bmbiarhecgaseohn whideh it is dissol ved

in"a non- aquegﬁﬁﬁekthkg 688§£t98H208§d 0963 0Q&g§?ratgg%gagfgfga?v?BFn1

vegetable oi | € case o er cut aneous adm ni s
such as an oi AERENBSON- @ﬁééﬁi@éﬁpbélmS@dorCTﬁfnEﬁLBg 30pkasphénéor ned by

i xi ng ¥ benzwmgaaﬁaesd@ﬁl yat tﬁpﬁénwﬂﬁh@éﬁﬁﬂé bPV@PibQ%%ﬁstﬂlRé' or
Vasel i ne and so forth | e creans,  can rme
ben2|nldazoleanaeFPVQF?VEO%POFHQ BreReRf P%%%n?FoﬁMﬁgth %heeﬁﬁh§¥f|er in

the case of reetatiadsmi okstbatéanriadnbotsifnathensasd famnde perfornmed in
t he form of as§H988§£50ﬁ¥tH§é“9A)96'ati“ soft capsules and so forth.
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)
NSAm R~ Nﬁ“
REX G R? xIQPS N
J G

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



In the case of nasal administration, a preparation 16 July 2064uly 20éa 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, ﬁ?é@%FVative or thickener. Exanples
of bases of powdered preparations include 5 noisture absorbing bases such

as mater-solu@&%thgglga S%hagezngcghlghgsga gw§r1g|§§| Eg? pol yet hyl ene

gl ycol polyvinyl pyrroli and prur and “i nsol ubl e
bases such as cell@W@§@§Sl§t&ﬁ@h@§ (Fproteins, rubbers and cross-1inked

vi nyl pol yners, 10Ralthough water - sol ubl e bases are preferable I n ,
addition, these nayjﬁfﬁﬁy@@c%%bd as a nixt urey et esr’ aﬁ?ﬁ?ﬁgﬁwgﬁ@POH
col orant, preservafivs, Nantiseptic or polygﬁpROQQGDagent naﬁ‘befgd@ed to
powder ed preparations. JdSaid |iquid preparationsJand powdered preparations
can be 15 adninisterethS|ng a sprayer and so femth. In the casezof

i ntraocul ar ad nlstratgon aqueous_or non-aqueous eye wash can be

used. AqueousYé§ESRasRes anRuseAst%rlJea%®r¥f¢¥Qi@ﬁu@ﬁ red b ogi ca

saline for the sol wamelyl, nsth€ogage @brushgventy7?025426+! upEsadi ed
wat er - fg{ t he oIve Egd in he formof an agueous suspended

i
eye wash by adar lvgu Fggtaﬁ fyhed HlE?%ﬁ%%n%nﬁe%%ﬂW%ﬁ@ﬁ°1¢n
addi tion, tdeamvatsuebeam$edlth ahpefORmﬁéfcampamm@lBneyesmﬁsﬁbpg addi ng

a SO|Ubi|izat§8Tv@9€nt ﬁgﬁﬂggé 0? eg§9¢§1§é o ?%%3ntus$$ 1%%#v§us eye

washes can use a non- aqueou 1 nj e and
can al so be B8EHePACLReafdEm Bf cAlpvApagbente e apbndakeyee washacid

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.



Exanpl es of drug fornms used in the case of adm nistration tdé6tlg 2pe ot her
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 t®f Tnhal ati on by conbining with a
typically used pharnmaceutical vehicle in the formof a solution or

suspension. | 1 aUisyalhe el Rz ake deLinal ve oL itle S oluly 200¢ 76

present invention _can be adm i ster sing an
i nhal er in di iéctthComionanadi of NﬁélCEQnQbemPﬁ§ENa¢§utMedlI¢hamlomed

carriers such 1393 ,SaiQni G¢ SP@%@@t§47quqgﬁvatlves antiseptics,
noi sturi zers, buffers enuIS| iers, dispersants and stabilizers can be

added to these var|8u§dﬁﬁéﬁ8PatFGﬁ§Ja§eﬁ€6é§§§r9n sinsBarisonethndse
vari ous Preparat)i ahsovah Qe) &harbeEQchﬁsQQéﬁob?1BngEEQhGEEB guch as

bl ending with I nf ect an | tering using a bacteria-trapping
filter, heatl%g % |§#§§|ap n8“§} ﬁéEéEEﬁry Alternatively, a sterile

sol i d. preparatlon fanr beampledueetiecandthieghahtehallidsob¥ingaeivsuspgndi ng
in a suitabl gss s YLBriQL g8e. t hough t he
-dosage of ben?ﬁn%gg;g%Sl gplg t?gggk?&ﬁ% £8 %gse% |nveﬁgl%£%$5?gg
according to £RE P?§§n§fSPGP§§a§étlaéﬂ1nlstratlon route and synptons, age,
sex and body weight, etc. of the patient, itsis typically 1-500

ng/ day/ person, and p ably g l0xe300 n%ffﬁfgﬁerson in 20 the case of ora
adm ni stration, and 0—gdtayHperso Yand preferably 0.3-30

ng/ day/ person, in NOW- o?al admi ni strat 76én Ssuch as i nt ravenous, '

i0 J. Chem. Soc. (1965%), 774
J. Chem. Soc. Perkin Trans 1, (1972), 3011

S0,Me, = NBS =
e e — . I
s ™ 5 Br

) S BuLt

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




subcut aneous, intranuscul ar, percutaneous, rectal, nasal, ingrjagQabar 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. admi nistered in accordance with previously known nethods
according to each synmptom Exanples of taf$et di seases of the preventive
agent 30 and/or therapeutic agent of the present invention include

respiratory diseas ron |aI t hma, flannat ry and .allergic
di seases such as al iblcl%i%%hltﬁg §%°§YE€F#X §P915éFWa%
car di ovascul alof &aa&mﬁﬁ;qpm@measagcber@ymm@ewasedlemsh&$1®@$re$5r;1pg
vasoconstri ctien,s peidphelsdl, Cb@%ﬁlah%@% q@qgrs,84§nal i nsufficiency

and cardi ac insufficlency and bone an Ia é netabol i c di seases such
as rheumatoid arthﬂlﬁmsrfﬁpﬁﬁﬁytgoeﬁdldﬁﬁr &h@ 64t endr Blr ifoirss caBxampl es

The fol | 9w Ng oRRMINGES by %@h@gbﬁdegﬁab%@@tw&%hoﬁa&h%ndpgﬁs%Bkthnve“t'0“
according to its productlon exa 5 exanpl es and test exanples.

However, the scope Efa@ﬁétlﬁpesgﬁ? HH@@ﬁFPéﬁyl§mWSFlP@s?ﬁﬂété&rﬂﬁaéﬁyesense
by t hese examﬁlb&nzbﬁﬁﬁ@p&@@é E&aWBEESihtBé@QHéHIQQ QEactln a

5,6-dinethylb | thaol NH2 .CS2 I di ne flux, 18hr, 70% N
ASH N H 10 4§ﬂétg%g antng f“S% AR, BoRCPYArFinE Hets EEBeBrFHlOUS1Y
mentloned benzothlophene halide derivative. 1In addition,
10 it may also be synthesized in the following manner:
Synthesis Method (H)

NH, CN

A
\\ co,El \
Z s g

) 2 o) (he)

A o A Nl
= S

[\ N—coon I\ \
P /

(h3) (hﬁ) (17)

N/ NMeyi
A N R !
|\\ AN I\\ AN
g 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



a pyridine solution (40 m) of 4.5 g (33 mmwl) 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_dz¥ipg the ethyl acetate phase with
anhydrous nmagnesium sulfate, it was concehtrated under reduced pressure
and dried for 6 hours at 80C under reduced pressure to obtain 4.1 g of the

' iwaitah@ b2 - : ppm: 12.30
(brThy B oL g e e e iR 5P OBy et on of

(s, 2H) . 2.2 , . . on
4-(5,6-dineth?ﬁ%%ﬁ??%ﬁbgfdpéng | EFiCTPE G afysdrecaiippicesrdd RrSsodiumOO2E
~ --SH H NEt 3;5ulifE,te§0@ndl2hen F2WNeN rHaStinyCRRER %ép?értkz§0-25 mol )

[ ' 36 | .25 _.mol) of, 4-bronobut anoate ethyl ester were
added to 36 mG CBI05 AR FOSASS IBRNaisioaRe FARISE6! 600 LR B2nAl t er

stirringthe E&§m-ting solution for 12 hours at 80C, water was added

fol |l oned by extracty J 2 - wi th. diethyl ether. After drying
the diethyr et her, %ﬁggg%gaﬁF xgnggépguégﬁggﬁégpu%?sgﬁpﬁf%FlPPhﬁBE
concentrat ed SRF1VAEdVEUEDRASCBr PRI 68rbjedi biitatgebbtaiumychionat ogr aphy

(hexane: et hyl bagebahgophdnd) dbei0htalB P43§ULYT nbhL: R4t BEERt cERPPOYN
(yield: 929@-mg?gg£%gggg thfi%hg 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



conmpound was carried out by identifying it fromthe nolecul d6 Jugiaghd usi ng
LC?RB. Cal cul at ed val ue NIZ 292.12, Measured value (MtH)+ _  293.40 10
[ Ref erence Exanple 3] 15 The foll ow ng conpounds were synthesized according
to the sane nethod as Reference Exanple 27 Confirmation of the conpounds
was carried out by identifying them from’4 e nol ecul ar wei ght using LC M.
4- benzi m dazol e-2- Ithio butanoate ethyl ester Ca#rulated valyg M r ,
264. 09, Measu Firne93,40,4-] - o] I m.dazol e- 2-
lthio butanoa?ggt§?E§?egggg%6gglgélgaraféﬁ $§?ﬁ8§k4=%§%o?§$?°wé8§ured val ue
(MrH) + = 301M8tB8daiE- SMe2 v~NO2  “ NO2 THF, 80'C 5.02 g (27.7 mmwl) of
5-net hyl - 2- ni t r obeszaitbeatcdMeVBE8 @k§splved in 20.n1 of THE fol | owed by
dropping in 11.1 m of 10.2 M borane dinethylsulfide conplex and 30
heating at 80C. After 1.5 hours, 30 ml of 1 M hydrochloric acid were
dropped into this r fon syste Nge: cool | Nt h i ce and\ tiyring. The
system was then colgcentrated un r educed—prassir @ to—obtailn 10D nl of

P oduct i on,, f”°3-brononeth(}!3{"»6- meth | béhzd b thio

Ref erence Example 4
: o '&1 ol uene HO

hene Step 1 Producti O of 3- hydr Qgynet hyl - p-ni t [
R R

2 Ay
ks) | ®e \

8yl

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



16 July 2004 - 79 - the aqueous phase followed by extracti on1éiJuly 2004yl -
acetate (100 m x 2). After washing the ethyl acetate phase with saturated
brine, the organic phase. was dried wth nagnesium sulfate foll owed by
concentration under 5 reduced pressure and drying to obtain 3.91 target
conpound (yield: 85%. Step 2 Production-of33~fornyl-p=nitrotol uene HO
DMSO, (COCl)2, Et3N NO2 CH2Cl 2, -60C g of the 5.5 m (63.2 nmmol) of oxalyl
chloride were added to 10 50 ni of dichloromethane and cooled to -60C.
After 20 ninut €S.GENBIARLITE FRBP R of DVSO were added and stirred at
-60C fol lowed 15 mi mx esddiddiain bytHdeindudd tdeani it Srdlogn (B3. 3 Mol ) of
t he 3--hydroxynet hyl - p- njtrotoluene obtained in Step 1 at -60C and
stirring. 15 Afst@rhtylﬁfp’rﬁerftthévs,re TR 49 %ﬂlatrﬁ‘?fgtw f%ropped in at
-60C and t hen rEdtsmsdydies, o0l ey atawr e, AfA3%r (3Brentrati ng under
reduced pgessure, O. oq%l1 e q.lvvaz ﬁ%& 0, t si due
f ol | owed gy extract i%bng\évél{%' € .n%rdtglclec?pg{ee e(’1 éjéﬂd el’éélgrgani c phase
was then 20 driletesady qegndsludesuldnd guate e maktedamds  reduced
pressure to obtahhifedadh Ay thrdael oMU rdatiidtogd of i 30% . Step
3 Production of " 2-carboxyethyl-5- 25 et hyl benzo[ b] t hrophene NO2 K2CGC3,
DVF S0 50 c literature 'such as Heterocyclic Compound Chemistry,
(Kondansha Scientific, H. Yamanaka, ed.).
10 Benzimidazole derivative of the present invention
can also be converted to a medically acceptable, non-
toxic salt 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,



‘0 HS"COOFt pit 5.02 g (63.2 mmol) of the 3-fornyl-p-nitrotoligely 2008t ai ned
in Step 2 were dissolved in 50 M of DM 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@&#l owed by additional heating
for 100 mnutes. Follow ng conpletion of the reaction, 250 m of water

wer e addedtotkrc#:3 action solutlonf Ilomd%%{ﬁractmn W|th ethyl
acetate (100 5SHPSREINENEF R tTFRHSH FRPS pafestal,
concentrating hlaeaﬂolamhb.nm(m:rculaﬂ:umlpnmwta,oﬂ he residue was purified

by silica gel colu hexan ethy cetate 1) foll owed
by additionally pufi ylﬂgg%y sfﬁn%% géms (* gﬁﬁ?ﬁﬁ:éﬁﬁf
(hexane: et hyl aoBpatsd tioh0 m)cililxoieoljiaénhetm,%ng_](s],l Framaiels), qfowtdee:st ar get

R i o R e

s, 3H), 1.41 (s°3Al Pyegrgtdomsoduction of
2-car boxy- 5- met hyl beazal, b]ftcﬁ4 ke t@dd &R dMads, A i&f Iddh

20mn v'S 0 30, n _of a solution of nethanol, THF and 2 M adueous . sodi um

hydr oxi de sol uPPofOFReE By #&r or&igedy: Jeshpd gsing g7 nhagmacsntdsally

2- carboxyethylaﬁcé@tﬁhﬂhybh&ﬁﬁ@@bbmhmoahemeve@hhamneﬁﬂmaeit@Q 3 and
d with

Fol 1 onedt by coqtBnttRIat R rer auced i doctr b oo o7 ST 3r P be
preci pitate. THpsmedsbyhan washedry methsd misiofy watvehiade dndedot dorihai n
2.03 g (10.5 nmWokheOkame manner as tablets. Liquids, suspensions and
syrups can be formed according to an ordinary method
using glycerin esters, alcohols, water or vegetable oil.
15 Capsules can be formed by filling granules, powders or
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



25 the target conpound (crude yield: 107% . 1H NVR (400 MHz, 1€0GH:3po4 ppm :
7.94 (s,1H), 7.74 (d,1H,J=8.56 Hz), 7.69 (s,1H), 7.27 (d,IH J=8.30 Hz),
2.47 (s,3H) Step.5 30 Production of 5-methyl benzojb]thi aphen e OH Cu, -
“auinoline b 190C, 1.5h -S 2.03 g (9.87 mmol) of the 2-carboxy--5-

met hyl benzo[ b] t hi ophene obtained in Step 4 were dissolved 16 July 2004 -
8l in 10 mM of quinoline followed by the addition of 799.2 ng of copper
powder and heating to 190C. After 100 ni fitkes, the sol ution was cool ed
foll owed by the addition of 40 mM of 0.5 M hydrochl oric acid and
extraction with sty (A The washed
with 40 m of Wa(?er ﬂ,léj ﬁedgwé%@on%ég%e%gu%ois at €. ﬁﬁd&s
concentrati ng tﬁ@%ﬁﬂmomﬂdeﬂxﬁ\mmf rassref liqued prepdratidns
silica gel colum chronatography (hexane:ethyl acetate = 20:1) to obtain
10°1.41 g (9.51 mmol) of the target conpound (yield of the two steps from
Step 4: 96% . 1H NWR (270 MHz, CDC13) (ppm: 7.76 (d,1H,J=8.24 Hz), 7.62
(s,1H), 7.40 (d, 1H,J=5.44 Hz), 7.24 (m1H), 7.17 (d,1H J=8.24 Hz), 2.47
(s,3H) 15 Step 6 Production of 3--chloronethylcarbony_ |[|-5-

met hyl benzo[ b] t hi ophene CCl 3COC1, A1CJ3 CH2Cl2, -65-C,4h CCI3 10 m of
di chl oronet hane were added to 1.33 g (9.97 mol) of alumnumtrichloride
foll owed by cooling to



20 --65C with dry ice and acetone. After 10 nminutes, 1.12 nlsUiLg.Sogmol )
of trichloroacetylchloride were dropped in.. After an additional 20
mnutes, 10 m of dichloronmethane sol'ution containing 1.41 g (9.51 nmol)
of the 5-nethyl benzo[ b]thi ophene obtalned in Step 5 were 25 dropped in and
then stirred at about -65'C. After 1 hour?’Sand 40 mnutes, the tenperature
was raised to -40C. After an additlonal 1 hour and 10 m nutes, the

t enperature ai.sed 0 r her hour _and .40 m nutes, 10 m
ofng NIhydro?%ﬁg$l€§EC|§gﬁe?gcggggd A E ﬁpfédpﬁﬂﬁP@Ptﬁd@PﬁéeEOaﬁﬁ of
water to the PE&@?ﬁ@nbU§f§ﬁenﬁndem§V|ngspheodtahhosumﬁhhaaatphase by a

liquid separahitQBxRUaeeJUEeaBRA 1LRSN gggbﬁkggghbé %%t%%ékke ﬁ%hﬁ aqueous
phase with et%éaﬁﬁietate t he aqueou$ ase WTh the

di chl or orret ha &8 ghdPeRes 9@ pargergdipreparaténpentnalledeunder

t resi ri.fied by silica
reduced Pressupéstira gbgbrbmag bagkk bﬁGh 88 Qﬁgggﬁ281gglgbtaln 686.7 ny

?3'3Z°L§§F) op ?ﬁggfg& ¥¢§§%EEH3 gﬁuéPHerz @&YlseIHENWR pedFeliy 1eaBCl 3)
(ppm: 8.89 (glykpl 305¥Vlﬁ¥llbWrr51280ﬁd 16y x8s88ahig) 1araae(do%HhJ 8h32
OE3 aq a0 YRETE o fuBL 8 AL s0n 05 8 PRt pRe gy EyLogpzel Bl hiophene
3- chIo?onethyPEﬁFBéﬁ?b rgbhérﬁy&bénzopb$%hlnbhén91npbtpomgﬂera Step 6 were

f
di ssol vied i n 210n8LgRf witErasdidnPeba0bs MO folloved By the addition o
2 nm ong M a ousgsoglunfhydrOX|3e aso ut?%%gané ¥$|rr|ng at room

t enper at ur e. %#géFlQDhoEpgse 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



15 and 45 mnutes, 5 mM of 2 Maqueous sodi um hydroxi de sol ysiJay 2084€e
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 ggncentratlon 20 under reduced
pressure and drying to obtain 438.9 ng (2728 nmol) of the target conpound
(yield: 979 . 1H NWR (400 MHz, CDC13) (ppm: 8.44 (s,1H), 8.36 (s,lH),

3 8
7.74 (d, 1HJ p&e@@nHZhnvén%%oF(@a%Hbé %d@gnH%kgfeﬁlg%hQ% @br T Step

Production of h _dr ox enzo[ bt ene F, THF
OH -OH rt, 75HFH E@@dgrnﬁseﬁgzsnnﬁﬁhﬁlsr fiRe diregitheopt®ct with the
met hyl benzo[ bJluhigegphene obtained - in Step 7 were dissolved 30 in 5 m of THF

foll d by th ddition of  BH3 July 2004 - 8 3 - conplex solution
agd gr?rrlﬁg a? ?oghlFgﬁﬁngfﬁPlTYAP?éPwef REGFigkd FHChi RSt é8OtRNAE of 2 M

hydrochl%ri c agﬁdtﬁerereaddedtandsstantédepahb@meﬂobﬁthhazég@u;IOntOf 50dm
of ethyl ace he -G hed _wi,t ., of water an
dried m{th naggggﬁgélsuﬁnggkgoPP géﬁggrg%cgﬁcgﬁgrﬁFlgﬁqhﬁﬁﬁﬁ F@Buggd
pressure. Theaﬁ€§élFPn@heﬁ@sVéHéOmasppapﬂtaedom5thanebagea@yexane et hyl

acetate = 4:1) toIﬁbbaanggﬁ 6tHEsé1v8§1§HEn§r8§ %g% 5a%gs§ BgzpoﬁE$
' (yleelsd(ssik% e§& §e§|-é31’ E’eiéomlﬂﬂ Bgsagmem‘z‘) such, eg bdepfjngowish( s, 3H)

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



Step 9 Production of 3-brononethyl-5- 15 meth | benzo b thin heneiyQdo4- 8
PBr3, CH2C12 rt, 30mn 326 ng (1.83 mml) of the 3-hydroxymethyl -

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

di chl oronet hane fol I owed by the addition of 0.262 nl of phosphorous
tribromde and stirring at room 20 tenperatire. After 30 mnutes, 30 nl of
wat er were added followed by stirring for 10 m nutes and extracting wth
di chl oronet hane (30 m x 2). The organi c phase was then concentrated under
r educed pressur@nﬁnGSG?Péﬁtbélébﬁaln 397.5 nmg (1.65 nmol) of the target
conmpound (yleIdExaﬁgquZS 1H NWVR (270 N+E CDC13) (ppm: 7.74-7.67 (m 2H),
7.46 (s,1H, 7.22 (d % % ? 24 Hz), 4.74 (s,2H), 2.51 (s,3H) [Reference
Exanpl e 5] Producti oRP8f £ AOW%PﬂyPE%Hi%?%]@h@@bﬁéh@dsexebayat}aeth§|yhe
trinmet ylamonipresedtdén®erpidnPaoducding @621€§a%903u8ti69tQkHﬁgﬁesz

Cl CN( 8e N2 H20 ly
%%BENFQSZSH76ao aﬁ%ggg %ﬁgquﬁg ﬁﬁﬂﬁ%%--s ﬂ?W?B?BruE%% SEfRe QfdeRet o 100
g (990 nmol ) ofpBésehydinoeanbion asiotndesthlcyedf ihcanf obéovedbPythese

stirring vigoroushy,dts0C. 80

[Reference Example 1]
Production of 5,6-dimethylbenzimidazole-2-thiol

NHa CS,, pyridine N
X S
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 pressﬁre 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

Br- ~""C0.Et
N 2 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



m of an aqueous solution containing 37.95 g (550 mmol ) 5 of16slobi200v
nitrite was then slowy dropped in while holding the tenperature to 0-5C.
Fol | owi ng conpletion of dropping, 100 m of toluene were added foll owed by
stirring for 30 mnutes at 0OC.. The reaction solution was placed in an
ice-NaCd bath followed by slowy addi ng-188sedi um bi carbonate while
stirring vigorously to neutralize the pH to about 6 (diazonium salt

solution (1) An 0 ut|o 550 ontaini,ng. 260.5 g (4000

mmol ) of potaéglunpgggﬁﬁge sl o é? el% P% &fhESuPhESeUL i on

(650 m) cont aiikn@ndYdrogs( HRRH e sinm )stﬂffamppﬁft @ola)she:laah@lélndﬁaﬁ:@d ewad by
et hyl ,acet

stirring for u di_n

di azoni um sal t%%s u{é g%%( %%q-ltf}el%grg’ ablgvé lt Igf St Uy Sﬁlﬁé’ala Neleha 3 P’s

sol uti on over(bﬁéa@@UE§@Ydfa@@tﬁﬁﬁuFe§ :20 WWIb@thamdﬁmgmgheftehperature to
0-5C The sol ubl:gaciaendoion qiiiched oy )12 RoWES (ARl 6¢ aLh and then

warnmed to roomtenperature. After extracting the reaction ution wth
et hyl acet at e “CHRg SWEﬁgc@ﬁél@ﬂgéﬁﬂcbﬁhégénﬁmfwhnﬁaﬂérfrpm ﬁé@ dried with

nmagnesi um sul fatechobiowed g8% by ig@ngentsati ng the sol vent under reduced
pressure. The residye silica gel colum

t.hen r|f|e y.
chromat ogr aphy (he%& ﬁg ﬁ%ﬁ?ﬁaggﬁﬁﬁ gézlig 1Measyred:- yalge1 (MiH) oht ai n
58.63 g (362 @ABl.x0of the target conpound (yleld 72% . 30 1H NVR (270

MHz, CORGL3) (ppm (1H, M, 2.715 (3H,s) Step 2
Production of an4§g§%regégx§%gp % ] = meth | benzo b thio hene 16 July
2004 - 85 CN The following compounds were synthesized according

to the same method as Reference Example 2. Confirmation
of the compounds was carried out by identifying them from
the molecular weight using LC-MS.

15 4-(benzimidagole-2-ylthio)butanoate ethyl ester

Calculated value M = 264.09, Measured value (M+H)' =
293.40
4-(5,6-difluorobenzimidazole-2-ylthio)butanoate
ethyl ester
20 Calculated value M = 300.07, Measured value (M+H)*
301.3

[Reference Example 4]

N

Production of 3-bromomethvl-5-
methylbenzo{blthiophene |

25 Step 1
Production of 3-hydroxymethvl-p-nitrotoluene
HO HO
C{ko BH;-SMe, . \©\/l
-
“NO; THF, 80°C NO,

5.02 g (27.7 mmol) of 5-methyl-2-nitrobenzoic acid
were dissolved in 20 ml of THF followed by dropping in
11.1 ml of 10.2 M borane dimethylsulfide complex and
30 heating at 80°C. After 1.5 hours, 30 ml of 1 M
hydrochloric acid were dropped into this reaction system
while cooling with ice and stirring. The system was then
concentrated under reduced pressure to obtain 100 ml of



NC2 HSCO2Et K2C03, DMF, 100-C, 12h A DMWF solution (250 m) dénugia00ag
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 preSéd?%'to renove the DMF to a certain
degree. Water was added to dissol ve 0i norgani c substances foll owed by

extraction mngheegaﬁgoggeﬁﬁgge ? ggrg?fggegxgpgcggggnlEgﬁhagﬁgrﬁth wat er,

it was dried wth magnesi tim sul concentr t he
sol vent underaFﬁﬁéééd(épgsgéré 2)res£ébérmm55hheg pbhei étbylbgcetatea gel

86
col um The Chpﬁggéogﬁeﬁhﬁaéh%eee smg a‘éﬁé%fga%%%%E%Z@%E%%Qa 9

267 mol ) of tar et .compoun Z

g:DClB) (pprr) ‘*’%Qgﬂ’f‘a Pil)‘mnguééat? iﬂ}lovfe@:ﬁ dcepgentragien ppjers. 35
AT b et St [ S LY S

- -2- C onyl - 4- - . . ),
CUEK?Q?S eg.)gé%ﬁéf Epuggcfx}%iQ¥I§§?§ﬂﬁter replaci ng the reaction
systemwith nitrogéhepr 82.0 g (795 mmol) of t-butyl nitrite and 30.9 g (345

mmol ) of copper cypgpidg g % dﬁgfgg g 0 gg.gf 5% Cygnd di ssol ved by
stirring-for 30 mnu eSC%Eé E v §, -w %ﬁsd?utlon (100 M)
265H of
containing 62.2 g gdmjD%«so, (COCY),, EzN N
=
NO 9 '

2 CH2C12, -60 (o NOz

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




the 3-am no-2-et hoxycarbonyl -4-nethylbenzo[b]thiophene obtasnes 23004Step 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 minutes, it was cooled to OC foll owed by slowy 16 July
2004 - 86 adding water and stirring for 80hour at OC. The reaction
solution was then filtered with Celite'to reane impurities, and after

xtracting wt ane .and, ,washi, rgani c phase with water,
|Gt was dr |ged &“ﬂje‘%@rragl%gg%a%m TEHes &% 3% &q&? &%n!?é(n easditdgnede sol vent
under reduced hsedsiwg €0rTHE O gsintiieswas Folapwinig fcloﬁ@ll@yglo@l lbigcangel col um

X t to thaln 15. 59
C“E‘é?"%"%??“—’of R A T S I L

CDC13) (ppn): SPirdics fig)l; Owe¢4by(@xrmpct1030w@ah1Hrhy4 5@etqt2H) 103. 95

3H), 4.47 it x3H)) Snep d¥vRheduskhoRasth 1f
(_S-C;Dano 4- metnﬁ |Xb<?)r%zo[tbpg d %gﬁg OOREBRER UL AR, ABEETM o1 TUBF- H

20 , ri , 30m" |ﬁ Puﬁ@ VfBGCUPHEIsrféussdgpFesssrﬁnntheof t he
3-cyano- 2- et hesjidaebeayl pufﬂr-lm’&bhyb?e@mhbht Eb@pbémﬁmnoéhi‘bﬂﬁgobﬁaﬁh?wat or

?ﬁgg nfgsfglrg%eggﬁg tﬁ&gé%lgggggtha OE 13 lgweﬁlQﬁuéeﬂétéeﬁﬁéﬁYhydrOX|de

sol uti on-and Pu§ﬂﬁwﬁhﬁgbﬁ0512126 gemrso&hmnoohrbﬁﬂﬁegahphy After
concenti@ti ng (hB®ane:ethyl acetate = 10:1) to obtain 2.48 g (11.2
mmol) of the target compound (yield: 48%) .
'H-NMR (400 MHz, CDCl,) (ppm): 7.98 (s,1H), 7.73
(d,1H,7=8.28 Hz), 7.65 (s,1H), 7.27 (d,1H,J=8.32 Hz),
4.39 (q,2H), 2.47 (s, 3H), 1.41 (s,3H)
15 . Step 4

Production of 2-carboxy-5-methylbenzof{blthiophene

mo Et aq.NaOH-THF-MeOH\©:\>_(OH
3 -
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

\@\/\)_((‘)H Cu, aujnoline )-\©\/\>
S © 1907, 1.5h S

2.03 g (9.87 mmol) of the 2-carboxy-~5-
methylbenzo{b]thiophene obtained in Step 4 were dissolved




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

sol vent was then concentrat ed under reduced pressure to obtain

3-cyano- 2- - car boxy- 4- net hyl benzo[ b] t hi ophéﬂie This and 1.27 g (20 nmol)

of copper pomder were added to 18 ml of qU|noI|ne fol l owed by stirring for

filt d
win Golite and (e bn o AT AT e, s i Rt of

hydrochl oric d&9 de dJQPEmemwdetmearqimmﬂhm a:;) t119@ °sul veyfitero 1tove aqueous

- phase fol | owagh y:&xt ragd | Qi gl i d(]; q}%ylcoqﬁleetoatf%ll%f"}e g‘%’aﬁﬁ*ﬂ n%(%lt Lap,

organi ¢ phase with water, it was nesi um

sul fate and tHE sl Vehto i %dﬁd@fﬁm@@m@d@cme@@@e@xwmwme

resi due #as trarhpyradem@y(@ |m106k gﬁ)' qt?xleurmg%&%"%th%ream washed
(hexane: et hyl AGE = 20: 6 mMmol) . of the target

1 52
conmpound (i el d1 I'f]heo J&?tset e[?é‘ e%!\/ﬁl(tﬁ@algﬂfSl(‘}EﬂClS) (ppm :
8.15 (s, 1H), 7suﬂ4£at(@L 1Hfterk mr(de,nﬁﬁ)atmgz&h@dsblﬂ)ren% Qhdes, HdhulceaStep 5

' h |.benzo b thio hene
Eergdllj(C::tOIOan ad%és(é%é%z’gl%WO%@lﬂ%ﬁt %h Sﬂiﬁcﬂf #& tSP(}BB‘Png a di et hyl
ether (20 nl) v s(rza(phm()hesr@lrm ieghydorcaitaiteg=92001¢g ¢52cbtearml ) of
the 3- gyano- 4 ngt byl denzolhldii erhene eBiReRedohBohiP ($ibRCof the

two steps from Step 4: 96%).
'H-NMR (270 MHz, CDCl,) (ppm): 7.76 (d,lH,J=8.24
Hz), 7.62 (s,1H), 7.40 (d,1H,J=5.44 Hz), 7.24 (m,18),
7.17 (d,1H,J=8.24 Hz), 2.47 (s,3H)
15 Step 6
Production of 3-chloromethvlcarbonyl-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



50 mM of a diethyl ether suspension of 2.0 g (53 mmol) of 15 1Bijulyi20o%

al um num hydri de over the course of 15 nlnutes at 0C, the solution was
stirred for 30 minutes at room tenperature. Follow ng conpletion of the
reaction, excess LAH in the reaction solytion was treated-with
hydrochloric acid foll owed by the additi of aqueous 20 sodi um hydroxi de
solution to nake al kaline. After saturating the aqueous phase with

pot assi um car b@ﬂabﬁtra%éar aﬁawgr%ﬁbeél %Péﬁé&il@t hage, apd )ff"agﬂé ng_the

organic phase mni water, it was dried hesT UM The
sol vent was t h8RULHABENTRELEHCUNEES Pﬁﬁhééﬁdpb%s%klécﬂ59¢b bl anm

3- ani nonet hyl eﬂrﬂﬁhh;ﬁlgb&ph?[lplslimh@QhQQE: 144. 9, h&RbndTOLd Ghedpimc acid
and 10.0 g (1g§ ngo é ?% gg@b a eo fornaldeh de solution were _
sequentially a §ed 1 h 596s?????ﬁgF?%PO%P%oUY%e%@ 8o ) .
Fol | owi iy conpl et ot ¢4ﬁ£rMHKn|Gnc13aftppmaddsnggaqgepn§,3@ fydrochloric
acid solutlon 0 e e nyso0LUI der reduced
pressure to re%n%gw A ?? kﬁf%ﬁéglé gﬁdﬂ%g?nifg%he ﬁPAéqgﬁﬁé%@% B um

hydr oxi de so?u??ohsmé§)then added to make the solution alkaline 16 July
2004 - 88 followedtby extraction with dichloronethane. After washing the
organi ¢ phase with .1t was drled mnth nagne3|un1sulfate and t he

sol vent was conce £ g itelay Lbg g

purified by 5 silica ge colunn chronatographxj(hexane ethyf‘acetate 10: 1)
to obtain 2.61 g (12.8 C); of the target conpolild (yield of the two

steps: 249 . Confi ' of ?hﬁﬂnﬁﬁﬂ%o n \carried out by identifying
from' H NVR i H NVR % ppn) 5 (S, 1H), 7.26 10 7.09
(m3H), 3.65 (s,2H), 2.85 (S,3 .27 (s, GFD Step 6 Production

of _((440net hyl benz«a@@]‘xhh@p(mnw 3mnol) 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

OH oH
BH;-THF, THF
g tt, 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




yl)nethyl)trimet hyl 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

net hyl benzo[ b] t hi ophene obtained in Step 5 followed by stirring for 18
hours at roomtenperature. As this resul 88 n a white suspension, after
filtering out the 20 excess nethyl iodidg ﬁrd sg;v?nt,-hi massmgghgd(gﬁég
et hanol (10 m and diet hyl efher, (1 X o obtain 3. :
mol ) of (the t%‘%&“ﬁe}&oﬁﬂ) ‘h‘?fd"?/rﬁftcﬁestﬂf Hofaty T e rpiyiel d.-ABo .
1H NVR (270 Mz h@NE@r(pr) minmi%y s, Al ok 3B RhydbddBiork 38%ds 258 2H)

2. 17 13 Ref e anpl e 6] Praoduction
?( I914E ZI 2&:.2 hy%cﬁj}ocf Zﬁrgﬁsyﬁﬁ%n%%%yﬁanle%ﬁeﬁ[ ellaerﬁmr Q%ncrﬁchéi% Rf §Q3[5“11 of
Product i on of -2ER¥etanatatul e THe: Julgprat0phask: Gias MG GNEIR.30 m
g%% gg: 252)6 g(?)o % (252‘!l ‘ol )i@g’wﬁlﬁp-“%ﬂnﬁ%%@] %%%de%gﬂﬁé% et al
10.9 g (Ess mfﬁﬁcg%traﬁ;ﬁﬂ%lqlm% npsic el PE@ S rES0 BheofremmiN g
“di-met hyl f or mardeds dwsohtdd @ GaTTica RifRG: %%-o{ﬁq;e( 128 4R Je 2 acetate =
2,3-d|nethylnuhﬁgbggg%ﬁﬁhiﬁABﬁ%{6s%brQ&Q%Stdaol) of the target

and

compound (yield: 86%).
10 'H-NMR (400 MHz, CDCl,) (ppm): 7.74 (d,1H,J=8.04
Hz), 7.65 (s,1H), 7.34 (s,1H), 7.19 (d,1H,J=8.28 Hz),
4.89 (s,2H), 2.48 (s,3H) |
Step 9
Production of 3-bromomethyl-5-
15 methylbenzo[b]thiophene

0OH Br
PBr,, CH,Cl
O e o
. S 3]

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

NO, H,0,0°C, 12k




Iting solution for 72 hours at 120C, it was concentr at edsaslyi®04100
gfsgofuege 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 rﬁoﬁﬁtenperature in a hydrogen gas
at nosphere. After filtering the reaction solution with Celite, the

15 This was
filtrate was concentq ajeg; t tngﬂ(ﬁS 8 pf k .sol ution. S
t hen purlfledarl%%/ sjli ?a & (%cdg)lburm c%)rorratagg'irap TSR YR (Ve et at e =

10:1) to obt aidfidery ts3 if % rﬂﬁﬂ)‘mﬁl)théft%ﬁrﬁgétydmmmdmﬁc()acakﬁaﬁdthe

two steps: 67%00 Gorff HER i 1wdde; Q‘ﬂqm GaRfd 69 Qut
i\é\gnfi?Sing u?n@HNﬁR 20 iH NVR (270 d@f‘é’j (5'3’ %*ﬁ

tuti ngt &y 235Prgod15(5t0| omodf) 1
m3H), 6.93% an SHLOUR Pl 231573%&3@1

21 di met h51 i ndeife S(mhltrﬁ&bBWaN HhBMF,slmC}NcéCﬂ@rng&%h@lnf O?;r’%#fdz g Wg r124 |
Na0ed To o pr ey ok tealyazete % 67 Tor sahomiisr coRe et ion

added to a pre-drie reacton o as
4- et hyl i ndol @folsreppddg i A0St ey bfwﬁtlodumh@edrefml laonded Fp13bied B?a

' 3 of dinethyl _oxalate were
ndded To thi s folTamed by St Frac Rorts 36 nodls SRAC36°M ABLBsian 1200

After concent M3Si RaGRGer-n180)dre- E@@A bagd feddowedpbyssipely28adihgof

I r n oric acid to nake
\gglt glrcv\?(; a gddedlm bavadbbyatk aﬁ&t’fleofﬁtwwritfﬁnét %Q)sgg,gtgg? U("zoo dt

and dryi ng mﬁpéhgﬁﬁ &FSughﬁaBﬁe%E QHFfétédlﬂfPéﬁum salt solution

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




5 distilling off the solvent under reduced pressure, it was 18uliyfiopd by
silica gel colum chromatography (hexane:ethyl acetate 5:1) to obtain
9.24 g (53 mml) of the target conpound (yield: 94%. Cbnflrnatlon of the
conpound was carried out by identifying_ u_ﬁiE)ng "HNVR 10 1H NWR (270 MHz,
CDC13) (ppm: 7.25-7.09 (m2H), 7.03 (m 6.90 (m1H), 6.49 (m 1H),
3.78 (s,3H), 2.55 (s,3H) Step 3 Production of 1 ,4 dinethyl-3- (NN 15
di met hv. am nomet hyl )i ndol e 37%iCHCaq. 550%ve2NHaqg. N 1, 4- Di oxane, AcCH,

r#, 2hrs NMe2 5.9 m (72¢Q nmol) of 37% aqueous |f ormal dehyde sol ution and
7.08 mi (78 mmwl) o % aqueoushs dicasst hy| ani Mtdoop were sequentially
added to a m xed 20 N@n1cgabahﬂ*ﬁq0@é:ﬁ1 e GP0! di oxane and acetic
acid. After cooling to roon1tenperature as this Treaction generates heat,

1, 4- di oxamMEs alaltdtion Q@B NG Rt rd S 366 3R] ) 32f the
L A dhe I r g ) added fggl owe@glaby stirring for

% Zg ﬂngghglh@%@#ﬁtéﬁ%&%ﬁ?ﬁggﬁnﬂ1 7ﬂ§a5F1SﬁQ§&QHQQE?%ﬂ$§ tiRer t€&ndent r at ed
as is. sol utidnower d 3emmmddedt EEHyR Qz)neamiplnblaﬂgatfa(tea anlaly 5@XBr act i (ﬁn
with ethyl 30 @ngarinephase pasich Sahgueaussodiymlydiox g o the

residue fo make al kaline total vol ol [ "owe (100 m
x 2). The dri &@Y%s Rta ﬁﬂ@dﬁbusTW@Qﬁ@@ﬂ@#ﬁ@uBﬁdvél@mdwasn¢QHMrated under

reduced pressuoticentobitald) 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 (gq,2H), 2.82
(s,3H), 1.39 (t,3H)

Step 3

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

20 methylbenzo[bithiophene

NH, CN
§ ‘BuONO(3.0¢q.) , CuCN(1.3 cq.) - coot
g COH DMSO , 60°C,1.5h g

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




: 63.9 nmmol ) of the target conpound (crude yield: _1oq6%%»2qo4
égn??rgagion of thé conpound was carried out by identifying using 'HN
16 July 2004 - 91 1H NWR (270 MHz, CDC13) (ppm: 7.15-7.06 (m2H), 2.91
(m1H), 6.85 (m1H), 3.71 (s,3H), 3.59 (s %FD, 2.74_ (s,3H), 2.27 (s, 6H)
Step 4 5 Production of ((1, 4-dineth Ilnd% -3- Imeth 1 trinmeth | ammoni um
i odide NMe2 Mel EICH rt, 2hrs N 1 76%2steps) 1 NMe3l 12.93 g (63.6 nnDI)

d I [ I t ohen obtgined in Step 3
O LS 3, 2l Sl 3t Mnclmmulbibaaarst ) adohecobt ghted i SLep

(70 nmmol ) of KEEMFAFod &@tlﬁzwatsetaﬁ@cufsultts@red wokhedeafiter tot rembmg for

2 h t rodmpuenpaeal Ubd abiey WasrbbeAnG Liehe §fletNLgE WHLh 10
m grrse?haaglmi dﬁgrlﬁd bn aavacuggltgwgbtgﬁn 6 glcﬁ?ig@&e i Wféh ? t he
target conpound-(yiel &1&f OFRE Ao PRASEsW1th VG@@ / Cohf vammdrbado e

conpound® was magneedumusubfatedénﬂubweﬁgsyigagcehhbﬁ%&n F%HBF%&fJ Mz,
(5. 219, 5 b PP ety pigapte; anp. Haeslu biar brence: M)

Producti on of 4 lSanﬁﬁﬁo%O%émﬁlﬁhdametegzaphyhxbehanan@ahgleaé@tahydéogen
brom de salt @ s; N Br-vGQRE M d%taln 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



N)--SH N §'~ C02Et H EtOH, 801C, 1hr H H Br 90%6.48 g (33. 36mogl2ooaf

4- bronmobut anoate ethyl ester were added to 10 nl of an ethanol solution
containing 5.0 25 g (27.7 mmol) of 5-methoxybenzi m dazol e_2-thiol followed
by stirring for 1 hour at 80C and adding 90 ml of ethyl acetate. The
reaction solution was returned to room —t&fperature and the formed crystals
were filtered out followed by drylng to obtain 9.34 g of the target 30

f H NVR
erpo 1 ol e R, e s e S D
(q, 2H, J=7. 29 MEESUB3 (§C‘1'@I-I)reS&d7bce (s ihen? p@h(fmeaHby gﬂac(amgalﬁ) 1.30
'3H, 9 B ame ) 39,5 NVOQJI N
&ECEEIJ5Z'2nc£¥§%§ﬁ% S ﬁﬁgkaFﬁﬁoq%g%%%% %%hgga g?ﬁawcﬁ £t So16hr s
100% N ' -S NEBGatmdo 4y 9 A 529 5mlﬁl310)1 Jawd I—(I}emtaésfgettecpalbpdndf Uyaelder e

added tosa prerfdrﬂrédﬂ%\%a%ttl@% :ve3egl,. 505 ng (1.91 mml) of the

4- (benzi m dazol e- -2yl LAl o) by aﬂﬁ?fecgéfyl(%iﬁﬁ 8.15 (s,1H), 7.74

(d,1H), 7.36 (t,1H), 7.25 (Q,1H), 2.91 (s,3H)

Step 5
Production of 3-((N,N-dimethylamino)methyl}-4—
i0 ) methyvlbenzo{bjthiophene

/

CN . NH, N
{ LAH _ 4 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
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



10 obtained in Reference Exanple 3 and 724 ng (2.10 i mol) OHBJm 2004
((1,4-dinmethylindole..-3-yl)nmethyl)trinmethyl ammoni um i odi de g 8
followed by stirring for 6 hours, at 80C. -After filtering the solutlon by
passing through Celite, it was concentrated under reduced pressure. The
residue 15 was then purified by silica-g&8 €ol um chromat ogr aphy

(di chl oronet hane: et hyl acetate = 8:1) to obtain 540 ng (1.28 mol) of
4-(1-((1, 4-di HQ{Iind | e- 3- - neth %ben2|n1dazole 2-yl t hi 0) but anoat e
ethyl ester ¢ Od’:ed6%% e a"ft(}oi’ﬂ S RN4GEe8EE hesEi-umPF@Foxi de

sol ution mer@emmamgadm@do&@a&na pmag@ m&&hameke&qlutl sc@&heunwa&h 540 ngy
(1.28 mmol ) of e r.esul ti h I|ndo e 1) et hyl )

benzi m dazol e59 mﬁsﬁh|o)g&3%t§ht§' &#ﬁISQgW@P% FFeFOEFFPF¥ﬁ§ggoP%f§r25
hours at roomresigedatrmessudeM hytheocielsddiue smwisdthea paddédetiobgt op t he
reactiong The lsven oF Y o] L tion
under re%ucedE%?éggu%ewa?ol%%a'g%rkﬂgﬁf %%%ghqﬁg?%E ﬁgﬁygcgggte %Aft
washing the dty) é@e@@ﬁ@lﬁhésélwﬂtngaﬁuﬂaped bﬁlhée ¢ﬁrwe§ gompruad mnth

anhydrous magnesicu® s fake £ ek @IS@M%MIncha%Eth%lgﬁlsenkhgndef
reduced pressure, it was urlfled 6 J 2004 - 9 3 by silica gel colum

chronatographfomF&“EHIHﬁénﬁﬁﬁgﬁé n@PﬁaH@ll egt}fYﬂﬁgoﬁFamnI%@?“hg (1.28
mmol ) of the targechmmmoumﬁo(mmﬁldCDdQQWWEmﬁQHfnrm&tu@hlggf Uhesconpound

was caryied out .y ,id i fro |ts 5 Iec r u g LC M5
Calculaibd va:'}ugla h §§é § %%eééu d- vgl E&i geggz(FEgg Ie 2] The
fol | owi ng conpound§t8@d6the conpounds in the 10 follow ng table were
synt hesi zed accor dipRgq,@+iB& $2™M (4-methylbenzolblthiophene-3-

vlimethvilltrimethylammonium iodide

/

N NMe,l
N Mel N \
S BtOH, 1t, 8k s

3.69 g (26 mmol) of methyl iodide were added to 20

15 ml of an ethanol solution containing 2.61 g (12.8 mmol)
of the 3-((N,N-dimethylamino)methyl)-4-

- methylbenzo[b]thiophene obtained in Step 5 followed by

stirring for 18 hours at room temperature. As this
results in a white suspension, after filtering out the
20 excess methyl iodide and solvent, it was washed with
ethanol (10 ml x 2) and diethyl ether (10 ml x 3) to
obtain 3.08 g (8.88 mmol) of the target compound in the
form of a white solid (yield: 69%). '
_ 'H-NMR (270 MHz, DMSO)(ppm): 8.19 (s,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




nmet hod as Exanpl e | using the conmpounds indicated in Referenédulpeaopl e 2
or 3 as well as various quaternary ammonium salts or halide derivatives
synthesized with reference to Reference Exanples 4-6 and ot her references
.15 described in the text. Confirmation of the conpounds was carried out by
i dentifying fromtheir nolecul ar wei ghts 8%stng LG MS. However, sone of the
conpounds were synthesized using conditions that sonewhat differed from

t hose of Exanple 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 off TH Eor th s | gt |n h dronS|s and the
use of a terrperatﬁ%{ el ?ﬁo'@‘ é@ Ln'a éiﬂ on,, t @ A\
fol |l owi ng conmpound 08 SIbﬂﬂﬁMéY%m25 S i zed. Aouerkd, @hres 1-

lindole-3- 1 eth 1 benzinidazole-2- |thio butanoic aciftFFe&snpound hb 1153)

In this case howevan,. Sagn&QBanm&uuﬂ00&tﬁ gst er of 2-

Sal  and hal | GeRsRPEgan PRI RERRY 2P RA Tor i 0e dudauna adéodar Pled ou

using LG M5 PYH@O}ndhdewagrEQ%ﬁ@Ewotstéﬁ@ oft NfahhyNaNkon and ester
hydrol ysis). gifakey! e redgv

394.0 16_July 2004 Yaghemadoy fMHUtggﬁ EoneHeal eggoqb%tﬁ?g%ﬁéﬁe 1
neth 1 %en2|ﬁld&zérélQEthﬁﬁPétﬁebﬁﬁéﬁéeaC|Bfteeoﬁﬁéﬁﬁdnﬂoth§154) Yleld

15% ( two stepse@h1N1abk¢bahtaanamdresbehou§shx@rQhMSCS)1€ah§§|ated val ve M

+ =
= 430. 06, Nbas%%%%n% % (N% S. 168 m% 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

[:Equs {COOMe),, KO'BU N [:EJ:‘>
N DMF, 120°C, 5. N
H 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



i H NMR (270 MHz, DMSO-d6) (ppm): 12.17 (br,1H), 7.63 (d, 1H dgGufd0ba) ., -
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,2HJ=7.29 Hz), 2.84 (s,3H), 2.34 (t,2H J=7.29 Hz),
1.94 (m2H) 44-(1-(4-nmethyl-7--bromobenzo| blt hi phene-3- |neth 1
benzoi m dazol e-2- Ithio butanoic acid 45?Compound No. 1155) Yield: 56%
(two steps of N-alkylation and ester hydrolysis) Calculated value M=

| N 0 | H-NMR (270 NHz, DWVSO-d6) (ppm:
{2112 o T i gl PR R0 o)
(d, 1H, J=7. 56 Hzeatme2d ®ith (MMBHydre&ch ofdclilyid5+85make, abidiz. 3

%ﬁ%?&aﬁ@@?gﬁﬁléﬁéﬁmﬁ%mm@ W“

+steps) % 353%RA1ZBYANY] ¢i36383hys304s2 15g88398m1 58942125 38893r15394. 119

4 4
43309, 19410, 13 44458, 7450, 21 Goeit TE1A RRLAEARI PRI RTSgEe, £ e
47397. 13398, 154rified 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.



409. 15410. 381 49404. 13405. 231 50409. 15410. 124 52382. 08383. 26%uly 2004
22422.04417.3100 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 2°3) Production of Conmpound No.
148 Step 1 5 Production of benzothio hene-3-- 1 neth 1 4- ’
met hoxy- 2- nltropheﬁsngﬁ1pg7ngﬁ§I)€§cr gﬂﬁd:(%]%gﬂ%_&%lfﬁ?%H)up,,hKQ N

h
DVF. Gs2CQ, 190° G n}%jﬂﬁ W (m,1H), 3.71 (s,3H), 3.59 (s,2H), 2.74

(s,3H), 2.27 (s,6H)
Step 4
5 Production of ((1,4-dimethvlindole-3-

vi)methyl)trimethylammonium iodide

NMEz N Baf
A Mel . A
N E1OR, A, 2hrs N

v 76% (2steps) \

12,93 g (63.6 mmol) of the 1,4-dimethyl-3-(N,N-
dimethylaminomethyl)indole obtained in Step 3 were
dissolved in 60 ml of ethanol followed by the addition of

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%).



740 mg (2.8 mml ) of 4-nmethoxy-2- nitrotrifluoroanilide were1diJay@oged in 5
m of dinethylfornmam de foll owed by the sequential addition of 16 July
2004 - 96 503 ng (3.64 mmol ) of potassium carbonate and 773 ng (3.4 mol)
of 3-brononet hyl benzot hi ophene and heati to 100C. After 12 hours, 5 ni

of 5 M aqueous sodi um hydroxide solutio re added and refluxed, as is,
for 1 5 hour. After 15 mnutes, the solution was cooled to room

‘tenperature foIIowe@Lﬁmpt(@n@uMhilo@D@j 1Q§§h?0f m%%eqﬁ gng§§tr§ct|on Wi th

| orof orm . hing the ani c W ce Wt sat ur at ed
gPige and dr gg &f? gﬁ@évuﬁ1gﬂlﬂ§@e13uﬂ =dmd3cofecBht Hap ed4ard 10 dried
under reduced(guéssu&& 2§haznesedes Wag3thens. Pﬂrkﬁlﬁﬁ)bY2Sbhl?ﬁ 98}, colum
chronatographx ?ﬁ gyk afﬁé?te =_6 1% to obfain’ 400 ng o
((benzothlophene 3 et 94 ﬁon Fﬁrophenyl)an1ne in the form
of an orange pomdeiE$ymgﬂd 115 44% Step 2 Production of

1- ((benzoth|ophenepgoﬁgéggggyig—éomggﬁggx ben§9|n1dazole -2-thiol H3CO
NO2 SNNaCHa q Z oxane- X, Thr 5 i5fnin,
H3CO, -,,,NH2 NH CSZ H2GO N EtO—I([:(gWMﬂlﬂux, M s,

R

N

N N NaOHa
PN \ q
@:I‘P—S CO,Et @:N}_SMCOIEI @E }“SMCOZH
H .

THF, Cs2C04,80°C,
shr§. s?-x. MaOH r: 16hes

e

~N N

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

i0 obtalned in Reference Example 3 and 724 mg (2.10 mmol) of
((1 4-dimethylindole-~3- yl)methyl)trlmethylammonlum iodide
were added followed by stirring for 6 hours at 80°C.
-After filtering the solution by passing through Celite,
it was concentrated under reduced pressure, The residue
15 was then purified by silica gel column chromatography
' (dichloromethane:ethyl acetate = 8:1) to obtain 540 mg
(1.28 mmol) of 4-(1-((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



30% (2steps) S SH N 4 nl of ethanol and 4 ml of 1,4-di oxane verjalyadded - 20
to 400 nmg (1.23 mmol) of ((benzothiophene-3-yl )methyl)(4_
met hoxy- 2-ni trophenyl)amne followed by the addition of 0.34 nl of 5 M
aqueous sodi um hydroxi de solution and refluxing while heating. After 15
mnutes, the reaction solution was renbvéd fromthe oil bath fol | owed by
t he 25 divided addition of 320 ng (4.9 mmol) of anc poxﬁfr. rre reaczlon
ution was iy 1 d I | r our. er allowing to
co AR, $e ol Mk o2 i

cool to roomteénperature, the zin out and the filtrate was
concentrated Ufd&hioEamethans aediaacio drdd By Iteity 562 o Wilt.RS
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tenperature add4c@ncentrated under reduced pressure fol lowed by the
addition of 2 ni 0fE§%R?ﬂQ'2j”d irradiating wwth ultrasonic waves to break
_into fine fragnents tha 10 then filtered. The resulting powder was
washed twice withThenfodfowingnespmapundrenndr tbe tompbtaiia iﬁOthg (0.37
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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- Vl}ethvl)ben21m1dazole 2-
Vlthlo)butan01c 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



Production of 4-(1-((benzothi ophene-3-yl)nethyl).5- 16 July 2004

met hoxy_benzi m dazol e- 2-yl t hi 0) but anoate ethyl ester H CO- 2 H Br CO Et
H5CO }-SHL I 'S' COREt N DW, KCO, 80'C, 12hrs, 45% 101 ng (0.30 nmol)
of 1-((benzot hi ophene-3- yl)nethyl)-5-nethoxybenzi m dazole-2 -thiol were
dissolved 20 in 2 m of d inethylformnidé4 ollowed by the addition of 62
nmyg (0.45 mmol) of potassium carbonate and 53 ng (0.40 nmol) of
4-bromobut anoat e et} 1 654 GeAlfh NEAING % B0G ) Al Sh A2 hour's, the
reaction solution was concentrated extracted
with 25 di et hyl et Rer!RENHWRETIRANERY M tAn Wldt hiiq ¥oulttand i apfacisht ur at ed
brine and drying\Mﬁgpgﬁggggﬂ%ggjiii%ﬁe. The solvent was then concentrated
under reduced presié%gignd the residue was purified by silica gel colum
chr omat ogr aphy ( he Ft MA? ddBtarerstof N-¢utlati e amD aaferD. 136

mmol ) of 5 4- ( Ihy{ddeEhzats) ophene- 3-yl ) net hyl ) - 5-

met hoxybenzi m dazol e--2. yl t.hi p) bhut angat e et hyl ester ield: 45% . 16 July
2004 - 98 Step 4 rolgel}g]ta}%ﬁ{) SRS T et red yajuen (P+HyS =

met hoxybenzi mi4falzd e- 2- yl t hi o) butanoic acid H3CO EICH, SO C, 3hrs, 36% N

00, 9, (01158 ol ) el 125608810 BBBORRE, By 217 (o0, 7.6
(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-methvl-7-bromobenzoiblthiphene—-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)



ethyl ester were dissolved in 2 ml of nethanol followed by tHe Jagdiotdon: of
0.5 mM 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
chloroform After washing the organi c pha 2 With saturated brine, it was

dried wth anhydrous nagnesiun1 sul fate. The sol vent was concentrated under
rod hyvy o 1 Dl 1'-_\ r~n| um

reduced pre§SUCEmNIHatlAIE TE i S+HH-ea—g
chr omat ogr aphy (etlﬁi}l acet at bdia%gla 3 ‘Valiuﬁc 3n‘iggé""s"@'?d %8| ) 5?91tdns§t‘f°ar gett
conmpound (yi ¢l d: 36%g. Lonrlrnapggnlgr tig COMPjTe,—was carricul by
I dentifying filrom t hesnol eculfar Weighis usi g CC AT Gatcutgted—valge—M=—
412.09, Measyred vabBue (MtH)i+  2GA138: L [txaﬂpI63§ﬂlfluuuttiuu ubSCOWp““ d
No. 135 The farget eenpound [was odizaigied adcor df ggf Lo thesame Hﬁbuuu a
Exanpl e 3. 2% Howevee, ((1,4-di neddayis ndol e- 3= VI jeEehyt) [llnel%ylannu HUMm
i odi de was uged in Bbhe reactlion 4worrespondi ng teoskEP L. fConfirmatTom of
t he conpoundiwas ca¥ltied outl by 4ideniifying fromd4.ReE nmol ecular
using LC-Ms. |30 Cal é8l at ed val ue 397.13 423. 16, Meassused valjue ( MFRg+ 42473
HCON/ A4N{LICHag4® |~ --4CO H4Beothicti on of Cormpaund No. 137 Hie targgt
conpound was |obtaind# according t485tHe 16 July 20042- 99 1

45 517.18 518.1 8

46 413.10 414.1 53

47 397.13 398.1 56

48 408.15 410.3 81

49 404.13 405.2 31

50 409.15 410.1 24

52 382.08 383.2 65

54 416.04 417.3 100

56 396.10 397.3 63

58 _396.10 397.1 95

59 416.04 417.1 44

63 410.11 411.3 33

514 408.17 408.3 83

519 421.18 422.2 36

521 441.13 442.3 58

532 410.11 411.3 65

534 444.07 445.3 80

536 424.13 425.3 73

538 424.13 425.2 11

615 461.07 462.0 89

628 450.00 . 451.0 78

[Example 3]
Production of Compound No. 148
Step 1
5 Production of ((benzothiophene-3-ylimethyl} (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-
nitrotrifluoroanilide were dissolved in 5 ml of
dimethylformamide followed by the sequential addition of



same nethod as Exanple 3. However, ((1-nethyl-4-chloroindoled8Jyly)08¢hyl)
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-M5. Cal cul at gdg alue M= 443.11, Measured val ue
(MtH) + 444.3 [ Exanple 51 10 Production of =€ofipound No. 244 The target
conmpound was obtained using the same nethod as Exanple 3. However,

4- cyano- 2- i 1508 rd | (OIAAGHAY (Wil | RS 5L ABITE S S9N ng (3.4
corresponding to Step 1. In. addition, the stepin Ich “t'he

2-ni troani | i n&Wey) i%ﬂ?qQ?qmﬁﬁﬂﬁ%?%ﬂﬁqﬁhlqmbﬁ@@pH@Nym@ﬁ&dm@ﬁwme
derivative, andate stedm Mhihghrst,hiss bis oY 6l M edule®® sodium

benzi m dazol e42--thi.ol derivative were carried out” using the methods
described bel OWoETde B9k Mars BAERINPESs repduged,6@SCiSChESING A, NH2
NC NH El ‘©H H2Goumswx AL tEYhIS, mdAUteds! eps) sbuloaf wakhaseh cwers addgd to

%b%(g-gghggtﬂﬁgﬁﬁghfluﬁgpgfﬁ}fxggygﬁopgsnFF#&EﬁgﬁfoaﬁPnglfBﬁlUﬂé&?by t he
addi ti on of 2aidgeptragtimsl yWish pblassifommcar Bénatrewadhtiat; tapl aci ng the
reaction syst emqunit phbcaoelice20:ey ob i3vhpakladiumgaphen vers added
folloved by r%g%%%bn%i%%em%%%ggﬁgg g%i%gggfﬁgt wgsrggggeggrateg ang
10 dried under reduced pressure. The residue was then
purified by silica gel column chromatography
(hexane:ethyl acetate = 60:1) to obtain 400 mg of
((benzothiophene—B-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

T g e Ol
- - SH
ny  Dioxans-E10H reflux, retiux, Thr N N

H  EI0H, reflux, 12hrs,
15min, 30% (2stops)
= =
S 5 4=

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



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 cool ed to roomtenperature. The

reaction solution was then filtered with I'Tte and concentrated under
reduced pressure to obtain 0.93 g of a 16 July 2004 - 10 0 - liquid

resi due. Cbntwﬁ%hn&aggeg§uﬂ leﬁﬁtQ”DEBPQEnQQ%tlon under reduced

benzot hi ophen am no 4-net yamne were I'Ssol ved in 10

n  of ethano|¥£ﬁ882rﬁ1aaﬂ ﬁayéﬁgfép|@héalnb909emgu@ﬁng bfown adding 2.1 g
(13.3 mml ) of pOta&&tﬂﬂhéngthihéaBbBﬁlﬁlnéfB%bwﬁloQQuﬁé I%Zséoﬂbeaf 10%

t d tio ed’in. After coo gt room
emperature afd BInGEnEEAERY BRUCPVPHEcanepRAYSEien BRe2r BsMALE dns
purified by smirbta gélcanbunndlshnﬁmabognaphyfihgxﬁge agetene1z Rodrsto

1
ibz?é?-ﬁgﬁzZtEHopgeny et Ry ftl D VaRobERYF RFAaLBI E29M. LERPBT2FYFEI d of
the two stepsdn BQQHCGthatﬁdtundenfgedqudupdeasuré4ﬂomhewearb%gﬁgergt2é
identifying framithen 8Pl ecyiabsWeig SLf u
val ue Nr— 407. Og]'L Nbgsured @% uem? OE % g%ghggéggﬁkééggoo WHz, CDC13)
(ppm): 7.94 (Ylepgsonigewayes tey)brea 21%@@ fipp fragmenhs 3that wate(d, 1H),
(0 39 ettt 00 (el g olbe by dmelingitein,
Exanpl e e 0 e
%ethgg as EanbF% é ﬁi%guﬁgP%% aggnﬁ%%%ddﬁbed3ﬁ® obtain 128 ng
4- et hyl - 2- ni {9087 i fhab) oaf el oa(bén et NbSphieee- asyl Ahe t1g]l F eagent
CorreSpond'ngmé?hé&?ﬂe&21mldazole 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

HyGO. N Br COEt HiCO H
\0: Yoy PN U R
N N

DMF, K;C0,, 80T,
= 12hrs, 45% —
5, S,

101 mg (0.30 mmol) of 1-((benzothiophene-3-
yl)}methyl)-5-methoxybenzimidazole-2-thiol were dissolved
20 in 2 ml of dimethylformamide followed by the addition of
62 mg (0.45 mmol) of potassium carbonate and 53 mg (0.40
mmol) of 4-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%).



Confirmation of conmpound no. 340 was carried out by identifysnglyfaoom 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 Conpound No. 436

5-met hyl -2--nitrotrifluoroacetoanilide was used as the reagent
corresponding to Step 1. Confirmation of %%n?ound no. 436 was carried out
by identifying fromthe nol ecul ar weight using LC M. 35.Cal cul ated val ue
M= 396. 10, Measuregd val,ue (MrH) + = 397.0 [Exanple 7] 16 July 2004 - 1.01

Production of Cbnpoun No 34 Step 1 Production of 1-neth lindole-3- 1
meth 1 2- am nophél siiga ofjod - 1-((benzothiiophenengy yd Ymelhyly-52 e7E

N3' 7 11 UH, KZ4(c) 3, n@&h@xybe521ﬁluﬁz@@@ @ﬂiltﬁﬁoﬁbbtgnélgzgcﬁg (6 nmol) of

2-nitroaniline and 1242 ngy I ndol e car boxyal dehyde
were dissolved in "8 >prpe&ﬁahy@n.ayréﬁg@g{iqyeﬂ\ the sequentia
addition of 200 tl of Secttic aci d.anst 5057 of NaBH( OAc) 3 and

stirring overnight at eomtenperature. 10 Af addi ng saturated aqueous
sodi um bi carbonate sof on, extracting with\eshyl acetate and drying with
anhydr ous magnesi um sul e, the solvent was tilled off and the residue

vas purified by silgocaqgdqb. §3kURRo1GN62MBL Q9L RRBYNERRKIBBHERBY s acetate =
) 5 yl)methyl)-5-methoxybenzimidazole-2-ylthio)butanoate

ethyl ester were dissolved in 2 ml of methanol followed
by the addition of 0.5 ml of 4 M 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



15 264 nmg of ((1l-nethylindole_3-yl)nethyl)(2-- nitrophenyl) agijg Aopuel d:
18% . 264 ng (0.939 mmol) of ((I-nmethylindole.-3-yl

net hyl ) (2-ni trophenyl)am ne were then dissolved in 10 ml of ethanol
fol l owed by the addition of 50 ng (0.047 myol) of 10% Pd-C and stirring 20
for 6 hours at roomtenperature in a hydr%%eh atmosphere. After conpletion
of the reaction, the Pd-C was filtered out and the solvent was diStI:;ed
of f under red 212 mg of ((1-nethylindole-3- vy

met hyl ) (2- am nophe ;an1ne 6%“9ﬁ§' gb 25 Step 2 Production of 1-(
1-nmeth |indol e- 3- @%WQﬁﬁnnn0&iﬁmﬁﬁhﬁ%x&ﬁqﬁkpnﬂmnﬂolNH3-Qs#meNhyﬁyddlne

rel lux, |hr, %Wl%edﬂryla%&?orfml o%fll%em%'s) u®ed Gh g‘ﬁtemf' Ll Rdqlg- 3 rlﬂﬁ Jul'y

2004 - 10 2 - nmet R am nophenyl )am ne were dissolved in 1 of
pyridine foll %ﬂ?ﬁ“&j&ﬁ |56'r?be1 ‘1'm (16.9 mol) of carbon disulfide
and refl Bxing for bdﬁxﬂrmatldhIwﬂlﬂh@6@0m®b@mﬁpﬂ%%ecaIBQeaobﬁanymﬁS

distilled off f urlflcatlon b
chr omat ography e(nhex n fsrﬁﬂp m & Jiode %) wte&ggl%t gﬁ’rngGLﬁgMéf 1- ((1-
met hyl i ndol e- 3-yl) mMI)dtanmezm e 24t3h|1(1l (piaeded 38%ie PMeqp)3 40
Production of 4y & 1-neth Iindole-3- yI)nethyI)benZ|n1dazoIe 2-
yl t hi o)butanoic acid N ">-sH 9r~~"CO El N
[Example 5]

10 Production of Compound No. 244

The target compound was obtained using the same
method as Example 3. However, 4-cyano-2-
nitrotrifluoroacetonitrile was used as the reagent
corresponding to Step 1. 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.
H NC NH . NG N :
NC NO, 2 U 2 KSC{=S)0E! \@ LN
E10H,K,C0;, 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



NaH, THE. 80., 40mn F eOH, r., 25%(2sleps) N N S ---1'"CO16JuR 2094( 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 ) et hyl ) benzi m dazol e -2_t hi ol anq_ﬁg}l (0.23 nmol) of

4- br onobut anoate ethyl ester were then a Y9 to the reaction vessel

foll owed by stirring for 40 mnutes at 60C. Water was then added followed

by extracton Mduid etdBlaRoet aldive Aldiefy Iin0 o N oLkl AGeLg! ¢ phase

wi th 20 anhydrous nagne3|un1su fate eact | sol ution

concentrat ed FRIACTHEARNER Y deive d@dﬂﬂ%@QﬂémmaﬁhﬂjpMQaMld@w1W@sprE|f|ed
2 (1 ot byl 1o ey T e O R el emi Fbacindate. |
1- t hyl enzi_m dazo

gt fnlu ((estege %’nt.%oi R %%f? % iR9\2 -dgFedds -1 ﬂﬂﬁliol}m ﬁyfdp@%uaaélslm ution

wer e added toethﬁlxﬂhth&maahyﬁﬁmﬁuﬂ&nh&umbalumnglhhg%flfﬁ% aqueous
--(1-((1-net I I hy] ) (benzi m dazol e- I 0 u anoa

eth§| ggtere Qquyg) Fd&u#ggho%ek f?er &% MHing 3§é?ﬁ|§ﬁ? 409 568m 30

t enper at ur e, @qmmhyéwm@ﬁwémm@ a@ddcwaseaddedlmg sindprt keducedcti on fol | owed
Y ExLract | on pMeldelely lehaC 2iedliue ABLCLUIATIEA0LINE FLAKI (B0oLas Gophase

‘N i GPHip

th saturate brine, it _was dried nesi dm st
\II\IM~S~"CQZEI ANCBESM OB AR Ye (JIGP‘?HE’GGEGWH}GS 2ha) s@pvehtawas 4Phed mg

distill®a of f odnder( (Retesedthiepsengl)hetBPtiale_L6aRBLER-942499Bh2_of the
target conpouq %101 (vield 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,1B), 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]



(yield: 259 . Confirmation of the conpound was carried out byg jaiy 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--dineth lindole-3- 10 yi InmethylllLenzidazole--2-yl) pentanoic acid
Step 1 Production of 5-(benzim dazol e- 2-vf’§ entanoate ethyl ester NHL NH2

TFA, CHa, r.l, |2hrs cancHO, EtOH retlux Ms, 30% CO2Et 696 | (5.0 mmol)
of triethylam ne angr8&93cHok S0 Humd )nof fet hyl adi pochl ori de were
dropped into 10 m gf a chloroformsol ution containing 540 ng (5.0 mml) of
or t hophenyl enedi am E°® ol | oved by stirring for 12 hours at room _
tenperature. 20 nl Bfoétdiahon ahd( di eyl Cowant 1.aiethdwidrocdoric acid
were then added folégﬁﬁg %Q gi:stlrr|ng for 10 hours whiTe heating and
refluxing. The re s then neutralized using 5 M aqueous

sodi um hydroxi de solution followed by ext raN%t lon with et hg/l aCﬁt ate. g\fter
washi ng with water % ¢ Nbduddsl BoyNdyr™ + educed pr e, the residue
was 25 purified by @ﬂﬁjshggﬁﬁ coluﬂmwehrehgeognag§%w4@t ne acetate only)
to obtain 359 ng of 5-(b¥fzini dazol e-2- yl)pentanvate ethyt=gster (yield:
30% . Step 2 Production of 5-(1-((1,4-di metlndol e-3- 30

yl ) met hyl ) benzi m dazol e- 2-yl ) pentanoi c acid ™6 July 2004

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
OE P C% C[ Y—sH
pyikdine, reflux, 1hr, N
NH 0%

/N_

-N P

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




- 104 CQO2Et | ,--Nwb4,] Ol , [/~/~~CO-E! 4NLiOHag q C IN K16QupN®©0120 T~
N2a , ., , BEO4 SO, 10hrs, H 2hrs 17%2 { sleps] 42 ng (0.3 mvl) of
pot assi um carbonate and 103 ng (0.3 mol) of ((1,4-d|nethyllndple-3 -
yl)ymethyl)trinethyl ammoni . um iodide wergyadded to 2 m of DWVA solution
containing 50 my (0.2 mmol) of the resulting 5 o

5- (benzi m dazol e--2-yl ) pentanoate ethyl ester followed by stirring for 2

hours at 1200yl§h@tmgaqkQLﬁ@l&@b@bh@ﬂ)awaﬁee%b&@cﬁﬁgsW&dedhﬁhho&QWB%hane
washed with water. and purification of the residue

by
" by colum chFdmat &Sﬁaﬁﬁgqeﬁg a gPﬁde§&§EQPe0f 1. L (36xP T@Oéﬂ ethanol
and 0.5 ni ofcaeraqdesuéfsdélamdhydf&mmdﬁg gokutli aBurerq thantadded to

this foll owed LisNg r 50 d.th he_additjon of 6 M
hydr ochl ori ¢ a%%ggkg s% &ﬁg Fégg?ggnaa gﬁﬁ?egno s% z}?W§8th with
chl or of 0¥ m a@&r&fﬂéﬁtﬂﬂghbmgSmﬂ@hamﬂﬁérCmsuandCh@nmaMDgaaphg under reduced

pressure, the heskdueewas1 Buekhied-by.sh! L6asgekl:GobYMgChEORBY 0graphy
methylindole-3-yl)methyl)benzimidazole~-2-thiol (yield:
39%). |
Step 3
10 Production of 4-(1-((l-methylindole-3-
yl)methyl)benzimidazole-2-ylthio)butanoic acid

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

THF-MeQH, 1.y,

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.



(chl orof orm methanol = 10:1) to obtain 35 ng of the target cemaguud4(yield
of the two steps: 47%. Confirmation of the conpound was carried out by
-20 identifying, fromthe nol ecul ar weight using LCMs. Calcul ated val ue M
= 375.19, Measured value ( MH)} _ 376.5 [Exanple 9] Production of Sodi um
Salt of Conmpound No. 519 HaOK H20, r.! 25183.92 ml (1.19 mol) of 0.1 M
aqueous sodi um hydroxide solution were added to 100 m of an aqueous
solution containing 503 ng (1.19 mvol ) of the above conmpound no. 519
fol | oned by stuThen90éV9ﬂ§OWﬁ§6thanydie©41le@ogfftenﬁeraradecesupseqaemely,
the reaction SokétbgﬁamﬁSIGfﬁeei@ 6&26ﬂm5@)OQEatﬂe4%QrgEt(éoH ouHHD') of
the sodium salt (yleld 89@@ H NVR (400" MHz, DMBSO

(S, 1H), 7.19 5(¥4eiM:32B%%4 Hz), 7.09-7.01 (m 2H), 6. 80 (d 1H, J 7 09

Hz), 6.32 (s,1H), 5.66nfsrAk}tiod. 59 {Re3tbmpdur QEBZb&rr18d65u€Sb H, 2.27

Cormonnda S na, cadehtity S BramL it Bdr ot 8E) Wb T RRRuS adgorty ghe

correspondi ng subst ré@aésudsteddiragueoMt he3d78aire, neehsdrad txaapl €MOH ) Scdi um
Salt of Conpoundohos 39 1H NWR (270 MHz, DMBO-d6) (ppm): 7.57 (d,1H J= Hz),
15 7.28 (d, 1H J 28 FE) 7.20 (d,1H J=8 Hz), 7.15-7.00 (m3H), 6.77 (d,1H J=7
Hz), 6.47 (s, 1H), 6§X€@92¢08]3 60 (s,3H), 3.31 (t,2H,J=7 Hz), 2.61

(§,3FD, 1.99 (t,2H, Jondﬁ@iloﬁ 8é ﬁp{?tkﬂf?4k@lmethylindole—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



Sodi um Salt of Conmpound No. 52 20 1H NVR (400 MHz, DMSO d6) (1ppindy: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) Sodi um Salt of Compound No. 135 251%,1—|-NI\/R (400 MHz, DWVSO-d6) (ppm:
7.21-7.00 (m4H), 6.79 (d,1H J=7.29 Hz) 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 (m2H), 2.59
(s,3H), 1.95 (m2H),1.82 (m 2H)sSodi um Salt of Cowpound No 532 30 1H NMR
(400 MHz, DWBC)dG) (ppn) 7. d, 1H,J=7.42 Hz), 7.90 ('d, 1H, J=6.43 Hz),

7.44-7.39 (m2 s 1 §;%)‘Zm.l8 LY. a8 P 5.0 MgaH) (OyRB (-2t 226
(s,3H), 2.23 ( (TRcdF, ol Exappie=10 ul'y 2004 5
H3CO - 106 Produ@tlon of 4 (fhrs ((4 hyl benzot hi*xephene-j= nmet h

-5-net hox benzi m dazol e-2- |thio butaf et hyl ester anti 1. 4- et h

| benzot hi o hene 3-- 1neth | -6-nethox zi m dazol e-2- 1thi ut anoat e
~~- S 1"" .~ N toluene, D PEA |oot, H

ethyl ester r N / ,
H- - ér over nl pht +C|€%3?C(Bl (I\ﬁi\ls%ém?%l)(l O AHfBI§IWt carbonate and 103 mg _
4-( 5- met hoxybeffki Irirdazlo] e>2- ((yﬂi%dji)lﬂnﬁr@rﬂo:a’tcmlei-lw ester wer e suspended in

4 m of tolugne faldPed- e dif AGHL B0 U &S Jdrd 3L L O of

DMF soluticn containing 50 mg (0.2 mmol) of the resulting

5 5-(benzimidazole-2-yl)pentancate ethyl ester followed by
stirring for 2 hours at 120°C. The resulting solution
was extracted with dichloromethane, washed with water and
concentrated followed by purification of the residue by
column chromatography (hexane:ethyl acetate = 1:2). 5 ml

10 of ethanol and 0.5 ml of 4 M aqueous sodium hydroxide
solution were then added to this followed by stirring for
10 hours at 50°C and then the addition of 6 M
hydrochloric acid to stop the reaction. The solution was
extracted with chloroform, and after washing with water

15 and concentrating under reduced pressure, the residue was
purified by silica gel column chromatography
(chloroform:methanol = 10:1) to obtain 35 mg of the
target compound (yield of the two steps: 47%).
Confirmation of the compound was carried out by

20 identifying from the molecular weight using LC-MS.
Calculated value M = 375.19, Measured value (M+H)* =
376.5
[Example 9]

Production of Sodium Salt of Compound No. 519

N NaQH N
Ij[ 5" co,H j@[ P=5""Co.Na
N . Ha0, 1.l N

3 g

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



di i sopropyl ethyl am ne and 384 ng (1.59 mmol) of 4-nethyl 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 fol |l owed
by extraction wth ethyl acetate. The onganic phase was washed with water
foll owed by drying with magnesi um sul fate and 15 concentrating the sol vent
under reduced pressure. The resulting residue was purified by silica gel
col um chronﬁﬂn@m%qﬁ@uddun«ﬂuhsﬁduéntaqet&m% ¥ efick) ono sehudlibnliés ny of

4-(1--((4- et n |

neghox§éen2| 4E%égﬁe%§g;t %i%g gf%ﬁ%gﬁﬁ hﬁﬁ -9t 80dd @fi &h§: SPFdMand 68
mg of 4-(1-(( Wi ot phene-

- 3-yl thyl)-6-neth d I I t h | d:
2oup ) U)o et g bigge) epdylub) ol k0o £ Pk £ s (1 ©
met hoxybenzi mi{@az2d =224 #i20)-but-Sfodlt- é’let(HyIZHést ér- 8025 dy HHNVR7(. 220 Mz,

CDC13) (ppm : HE)71 6(.h21H.s)3%)56 sHa)k (& Q%g(d31H9JT% @ﬁ th 23 29 EH}S
(m2H), 6.87 (%% %H % % 4% 23 64 HZ s, 1H),

5.74 (s,2H), &£ H 78 @4, éﬁ)r3H)3 é89(5t (EHZIH? 298 7) |
2.89 (s, 3H) zmaﬂot 2H, J=7. 29 30 Hz) 2.11 (m2H), 1.23 (t,3H J=7.29 Hz)
'>- S N t 16 July 2004 - 107 4 (1- (

(4-nmeth Ibenzothlodﬁ)&nep yI thyI) -6--

met hoxyb@nzi m dazolT&e2 cpmpeugdisutiadistsed: bpllovswvere synhVBs(286 Weiing

CDC13) (ppm: t%e7Qe@%e%@a%98C%Qré%%onélag ;u%%H%gké 30%09§ﬁ&8 %5 ﬁﬁg 91

Hz), 6.80 5 (dd, 1H, J .
(q, 2H, J=7. 29 E&j"e BeghodsasHfxagpds P 2H J=7.02 Hz), 2.88 (s,3H), 2.46

(t,2H J=7.29 Hz), BokQufimsa), of. 23mpblindHids7389 Hz) [Exanple 11]
'H-NMR (270 MHz, DMS0-d6) (ppm): 7.57 (d,1H,J= Hz),
15 7.28 (d,1H,J=7 Hz), 7.20 (d,1H,J=8 Hz), 7.15-7.00 (m,3H),
6.77 (d,1H,3=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 (d4d,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 (4,1H,J=7.29 Hz), 6.67 (dd,1H,J=2.43, 8.91 Hz), 6.51
(s,1H), 5.65 (s,2H), 3.75 (s,3H), 3.62 (s,3H), 3.31
(m,2H), 2.59 (s,3H), 1.95 (m,2H), 1.82 (m,2H)

Sodium Salt of Compound No. 532
30 'H-NMR (400 MHz, DMSO-d6) (ppm): 7.98 (d,1H,J=7.42
Hz), 7.90 (d,1H,J=6.43 Hz), 7.44-7.39 {(m,2H), 7.35
(s,1H), 7.18 (m,2H), 5.57 (s,2H), 3.28 (m,2H), 2.26
(s,3H), 2.23 (s,3H), 1.99 (m,2H), 1.84 {(m, 2H)
[Example 10]




10 The fol | owi ng conpounds were obtained according to' the damelyrgsohod as

Exanpl e 10. 4-(1-((5-nethyl benzothi ophene-3-y1)nethyl)_5-

met hoxybenzi m dazol e- 2- -yl t hi 0) but anoate ethyl ester (Yield: 24% 15

1H-NVR (270 MHz, CDCI3) (ppm: 7.76 (d,1H¢8.10 Hz), 7.62 (s,1H), 7.58

(d,1H,J=8.64 Hz), 7.25 (1H), 6.84 (dd,1H J=2.43, 8.91 Hz), 6.81 (s, 1H),

- 6.65 (d,1H,J=2.16 Hz), 5.47 (s,2H), 4.11 (q, 2H,J=7,02 Hz), 3.74 (s, 3H),
3.39 (t,2H J=7.02 migdacsﬂo;@wﬁmﬂ2-.(4¢744xﬁe12rb{zlbe7nz‘iﬁtr2£bﬂﬁéne23-11 (m 2H),

1.24 (t,3H,J=7.02 Fti 4 ( \

nethoxyben2|n1dazol--‘-v 3 S

(270 MHz, CDC13) ( 1 ﬂdiﬂ- —1 4éﬁb béhiﬂh ﬁb neJBQG 7.22

(m2H), 7.04 (d, 1H, ) ) dd .43, 8.91 Hz),

5.47 (s,2H), 4.12 ' ] /

SEAn S £ SN

2.50 (s,3H), 2.48 (Sthn s ), 212(m2H) 124(t3HJ702Hz)30
[ Exanpl e 12] Productlon of4 (1 ((4-nethy_ | benzot hi oohene- 3-

yl ) met hyl ) - 5- met hoxybenzi m dazolle- -ylgﬁ hut anoi ¢ aci dg_Gonmpound No. 154
16 July 2004 -#@Q8. s, CO N Na JTHF-El H*D/\cwzml 0 I;}S@O"Ncgﬂ 7 ny

overnight

(0.186 mml) of tQd (I TE L e, %/
5,

539 mg (1.44 mmol) of 4-(5-methoxybenzimidazole-~2-
ylthio)butanoate ethyl ester were suspended in 4 ml of
toluene followed by the addition of 616 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)




met hyl benzot hi ophene- 3-yl)net hyl)-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 m of THE and 1 m of ethanol
followed by the addition of 1 nml of 1_M;agueous sodi um hydroxide 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 m nutes

at room t enper at ur - (13- (Thie rrestiyl he eipbiehat-¢ -wag mbithtane¢. washed with
| i ed b

wat er, washed with d:ha .nd th 54.% n% f the target
conpound (yi el d: 69° M £¢ RSN el
( M+H) + 15 427.2 ﬁl—lL\TMNNRZ(?QmHﬁ/I—ECD@héBO(d@)n)(pp’rr)?O 7(cB(1P(,dI HillF? 29

Hz), 7.60 (d, }3,)=8 %_ﬁz)l,-, E)ﬂgsggg 20 ?)@ ig 165033 Fédgﬁ%H% §816 8. 91

Hz), 6. 53 (s %(gi) 2.86
(s, 3H), dtl HMJL 329 S4B, HP)906( HO2KFF « 1HDExénﬁI4e($3}2HThe4f dlll owi ng
conpounds merq S, iesi a&dH&qcomd®ﬁg(st@Hhhe3S@§E(%E§ﬁ0§ =3s obxagpl e 12.

4" (1- 4-nethyl )t hi_oph |
neghoxybgﬁ2|¥fg R@ §8§v$ e bﬁt;gglg =dc?d HE@W]@UHH B:281141v28l d: 60%

LG Ms: Cal cul(&at, el WEWUQ9MH2)426.11, Measured value (MtH)+ 30 427.2 1H NWR

(270 MHz, DWMSO- d6) @%%HE 1% (d 1H,J=7.83 Hz), 7.52 (d, 1H, J=8.91 Hz),
7.34-7.17 (m 3H), é 8&d H, J=2.34, 8.91 Hz), 6.37 (s,1H), 5.83 (s, 2H),
3.78 1619uly 2004 Ehgogollow1ng compounds were obtalned according to

the same method as Example 10. _
4-(1~-((5-methylbenzothiophene~3-vlimethyl)-5-
methoxybenzimidazole-2-ylthio)butanoate ethyl ester
_ (Yield: 24%)

15 'H-NMR (270 MHz, CDCL,) (ppm): 7.76 (d,1H,J=8.10
Hz), 7.62 (s,1H), 7.58 (d,1H,J=8.64 Hz), 7.25 (1H), 6.84
(dd,1H,J=2.43, 8.91 Hz), 6.81 (s,1H), 6.65 (d,1H,J3=2.16
Hz), 5.47 (s,2H), 4.11 (g9,2H,J=7.02 Hz), 3.74 (s,3H),
3.39 (t,2H,0=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\




(s,3H), 3.32 (t,2H J=7.29 Hz), 2.82 (s,3H), 2.34 (t,2H J=7.186uljz)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 perfo d with magnesi um sul fate
~followed by concentrating the solvent undet Teduced pressure and drying
to obtain the target conpound. 4-(1-( 5-nmeth | benzothio hene-3-- 1 neth 1
-5- 10 nethoxyben2|q1gazole 2- vl t hi 0) but anoi G,8cLd, (Conmpound No. 152

Yield: 63% LC M &@Pﬁem&.w—m 11 Feestrédoral ue (MrH) + =
15 426.8 1H NMVR (270 DIVBO d6) (WseE™7. 88 (d, PH J=8.64 Hz), 7.76
(s,1H), 7.58 (d,IH, J=8. 7.28-7.24 (m 3H) £ 4 (dd, 1H,J=2.16, 8.64

Hz), 5.72 (s,2H), 3.74 3H), 3.40 (t,2H J=7.29CHf), 2.42 (s,3H), 2.36 20

(t,2H J-7.29 Hz), 1.92 (nV2H) 4- (1-
((5- met hyl benzot hi opheneng 3¢y) Jo@tiyd )y f the 4-(1-(

0
35 LoNE:  cal it SRe it Mar S B o 532%%?12 70
1H NVR (270 M&etmmlmm@ol@—wkﬂlmﬂmﬁ&mw@myﬂ EJsfe“r, 1H) 7.47
7 5 Bt (0 g R G
(t,2H, J=7.56 I-‘E’; 1 :gn]95p rﬁl-gq_bax[dgxlaﬁ@ e)flzqthanol followed by 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
followed by stirring for 30 minutes at room temperature.
10 The resulting precipitate was filtered, washed with
water, washed with ethanol and then dried to obtain 54.9
mg of the target compound (yield: 69%).
LC~-MS: ‘
_ Calculated value M = 426.11, Measured value (M+H)' =
15 427.2 |
'H-NMR (270 MHz, DMSO-d6) (ppm): 7.80 (d,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




Production of HCL Salt of Conpound No. 532. 16 July 2004 -- H8QulyHQ04

D oxane, loot ">-S'---CDDHHC 1.5 mM of 4 Mhydrochl oric aci d/ di oxane
solution were added to 50 ng (0.122 mmol) of conpound no. 532 followed by
stirring at 100C. Follow ng conpletion of;54he reaction, the reaction
solution was concentrated 5 under reduced pressure to obtain 53 ng (1.05
nmmol ) of the target conmpound (yield: 97%. 1H NVR (270 MHz, DMSO- d6)

(ppm); 8.00 (n{sLHdH)7.BSB2 (/128,37 52 (ma)z,H)z 60 4% BA2 bmaaH), 7.32
(s,1H), 5.78 (( 221%'%-735468_}4}0) Z:jfng 237(m2H) 2.34 (s,3H), 10
2.30 (s,3H), 1.92°(%, 2H,7J g ') e 15] Production of HCl1 Salt of
Conpound No. 56 Thel it dhger Qﬁﬂ'ﬁodlm@“m dbtbfalhyettoaxm.@rxdlcngictl@ twia@ same

2. 7,78 (o Ty reripy i Yord SR ATF o K2 Heard i e f1ghotyyy < O
(m4H), 5.70 (‘-’g’?‘fﬁé)ct@fm’lt( h SHoreform 1BAd washdngs wakh, watag (t 2H, J=7. 26
Hz), 1.98 (mot)ir2) e amue ple&]foe&r@@awﬂho&a%elgﬁﬁa”%hﬂ%ﬂ‘te“%&'iob{%ét

Cell Chynase Recorrbl nant _human _mast cell chynase was preépared

accordance wi tH tHESHFFAL 1G9 GP&téOlgﬁnéluné?éuFﬁépcéﬁ PBE@B@QEcahd

Cheni stry, Voldry26®; tp obZhid @h&gihkge25cua@©bhd human mast cell chynase

was purified by heparin sel z a_culture_supernat ant

of insect cells (Tt ' S0t e oD B NG HAY dd =5
10 methovaen21m1dazole 2~vlth10)butan01c acid

(Compound No. 152}

Yield: 63%
- LC-MS:
Calculated value M = 426.11, Measured value (M+H)" =
i5 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 .




contai ni ng cDNA codi ng for human mast cell chymase. Moreoverif Jafyta904
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 sepharnqge _to obtain active human nmast
cell chymase. 16 July 2004 - 111 |[Exanple 17] Measurenent of Inhibition of
Enzynme Activity.of Reconbi nant Human Mast Cell Chynase After adding 2 lu

of DMBO solution c unl a 5 congound ﬁhe present invention to 50
of Buffer A (0.5-3 , OB O T I TS~ pﬂ\g\@)ﬁ containing 1-5 ng of

A containing 0.5 nM s I nyl - al anyl - hi sti prol yl

- phenyl al anyl parani tr ilide 10 (Bacchem substrate were added and
allowed to react for 5 mnutes at roomtenperature. The changes over tinme
in absorbance at 405 Snflwefe ¢m¥adlifE@chdorazesrigdtéoxanti boflokjoact i vity.

As a result, W@Tﬁouﬂdeﬂo$o 33 %6(053225%mo§§ ot 48ompdand®fo. 5%% 532, 534,
536, 538, 615 é£° an ﬁ ennngtrate I nhi'bi'tory
activity of 1CSGEvEd by F51F€§§9t ﬁ&nlﬂé anl ﬁﬁﬂ-ﬂ@Wéaapgamlﬁésoan 38,

41, 42, 52, she 185ctisdn, th2, rééét1840504361051éas58&n§@ﬂtr§@§d“ere
observeqsto d t h actiy 20 1C50 = 10 nMto 100 nM
As has been s%ga%§a%%§ECEa EQE%%§¥ﬁ1 SF%XlBePﬁvﬁ?lgi 03¢ PR ) pPESERS

i nvention exhFBFHeﬁoFéﬁpouéﬁyﬁnseldnhﬂ5%0ory activity. Thus t he

benzi m dazol e dertyapvesaof MlE, ARKRM6 | n | Oy Wy f’@ﬁf' 367 ?‘% e
€ dpplie

denonstrated to ge human_chynase act|V|ty tors that’
~clinically fofPas8lin’the piredBhei dnd5-7 {a2" (m 2H)r 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 HC1 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

t he active human nast g chynase obt ai ned ; “¥Exanpl e 16, 50 ul of Buffer

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.



and/or treatnent of various diseases involving human chynmases Julpaopl e 18]
30 Production of Tablets Tablets were produced having the individual tablet
conposi ti on shown bel ow. Conpound No. 39 50 ng Lactose 230 ng 35 Potato
starch 80 ng Pol yvi nyl pyrrolidone 11|nljfafLuy 2004 - 112 Magnesium
stearate 5 ng The conpound of the present invention (conpound of the
exanpl es), lactose and potato starch were mxed followed by uniformy
wetting with a 20@6@Ei&mpﬂa5b1pt|on 5 of polyvinylpyrrolidone, passing
through a 20 nesh %eea d 45G and aga| n paSS| ng through a 15 nesh
| eve. The granul &t TS anAe A e e
ﬁagne3|un1stgarateBﬂEDmﬁmnEEﬁﬁﬁgméﬂuﬁagﬁﬂﬂéﬁﬁuﬂﬁﬁﬁéﬁp|e 19) 10 Measur ement

tration by Intra astric Forced
Recting 1o Rars ATty eI ¥ alie i fenterEsdm oS, a9
Cate whi e Tast R VO Mo Al i Th 65d e ver o
rats ile fa
col l ected i nmfebiatielly Mafltetl aditi mwst'lrraisl-cmmncﬂ)ﬂats 30 momlas idRd 1ls 2 and

4 hours after [ t I | l.ection of bloqd saripl es, where
sanpl es were |n?rrgfnreedflqatt%t‘sr %dtgqrs?epl)%r“!a slg fedsitn sl f‘f@smefihé“corrpound
of the preserﬁxaﬂmﬂ@thﬁon 50a$11e Xt mtfef@r_b;g @bdntraa.hy_n@olol 4 RPAg@ccexinaction
methods, and tfie,f S% Qyﬁnypgo Yl Phenylalanylparanltroanll1de

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



anal yzed by HPLC using an CDS colum (32% acetonitrile- waternsQuEaodFA 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) followgdj,by neasurenent 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/m) 5260.512.7 24416.58.9 3916.16.3 On the

basis of the above Mamddium theazermeounds of the present isnygntion were

rapi dly absorbed after _ admnm ni tion, and bl god concentrati 6ns of the
unghanéed forn1shg%ﬁalnngﬁ%1(§ j? SREr @TRSELGr dAVERTAPR3ECRTBGLES. ©f6 Jul y
2004 - 113 w@omammiqmougmcmcm@d andnpemntrat saascde%e@smdxear adual I'y

nsi derab t t he unchanged
Forms could st het By ety \Re RO LERR 0 B0 BERERBY, PAEREROR TS,
5 the cofpoun®f @Phﬂﬂéﬁﬁiﬂymﬂplnﬂm@ﬁbl@nSﬁeng dbtenghnadZDomebh aigweyp of
conpounds haVld&QfﬁlléP%trt' qrs"l@h%la&%%'l&ebbe mﬂéognghSﬁ Cﬁ;ggzgggﬁ”éig,k' netic

t f r ou ounds in
B;?P |G(r:u: gfu? ifﬁpggf Iaeﬁ?oo Eﬁgfpﬁ*ﬁrﬂelﬁo]thpﬁ VRRRBL MEeaBoLhem Méxed Usiihh
Li ver M crosomegn@ium MeaswaeeeahdVebhgdesseReagtbopaSobution Conposition
and Reacti on Cbnd&%&%%%le 191

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.



15 Conposition and ProcedureComments ConpositionReagent nanmeHienaly 2004

conc. Reacti on BufferPhosphate0.1 Mol ution buffer (pHvolune: 0.5 nlL 7.4)
Chel ati ngRATAL. 0 mm agent NADPHVagnesi unB8. 0 nm
Reconstruc-generationchloride tion syst__erﬁrﬁi]{_ast_errGGPS. 0 mm

Conposi ti onGPDHL. 0 | U EnzyneLi ver1.0 ny/ M cr osones S
SubstrateSubstrate5. 0 (eval uation conmpound) Reacti onNADPHL. 0 mminitiator
Reaction condid:annaG, JIGHARIH A dotRIcRindililha SRAI Dy JRaG TOn ti mes:
0, 2, 5, 10 and 3 1.n. Reaction term natorAcetonitrileEqua to 3 _
(extraction | igdiﬂdgﬁ%yudﬁét%f 4 &S0 @i tader niEHTettdion,z & i onSanpl i ng of
i T vapor at o Fdl ase Lo T 1t AR sea ot on wo S ob e hsse
w t h evapor at di sspl ution |iqui dRedi ssol ution w . _
used for IOanal %qns@eiﬁﬁ'éal&;selvseﬁetaécchi glr‘?u&s Fe&eToPIMOHENGES 1e8-m BPUBPLC usi ng
UV det ecbor the compounds of the present invention were determined to

be a group of compounds having superior pharmacokinetic
properties. The pharmacokinetic properties of the group
of compounds in which A is -CH,CH,CH,- are particularly
superior.

10 [Example 20]

In Vitro Metabolism Test Using Liver Microsomes (Ms)

Measurement Method:

* Reaction Solution Composition and Reaction

Conditions
Composition and Procedure 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



16 July 2004 - 11.4 * MR Cal cul ation Method The netabolic radteulyepos
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 _thleJa nitial concentration (reaction
time: O mnutes), and the netabolic rate the time the netabolic rate
reached a maxi nrum was eval uated as the MR value. MR = (substrate

concentration at feaeté¢redidEiod MBthoa 10 substrate concentration after
reaction) = reactiQﬂgeetirre = protein concentration (nnol/mn./ g protein)

These met hods were SPRLG Fatfe WS dRtErhned dhan FhemdecmeaF el ow,
Per cent age of iQontoanahdim tVRsilitte atre:HegrRidni sagmafdtere a3t Wdhedi%n time

2 S0 3 TR AR ML I e
5210. 08881. 1 5320:1297763@@15311&)&@263100@%@1 IEH6.a3 Ghe0. 11536213
concentration (reaction time: 0 minutes), and the
metabolic rate at the time the metabolic rate reached a
maximum was evaluated as the MR value.
MR = (substrate concentration at reaction time: 0 min. -
10 substrate concentration after reaction) + reaction
time + protein concentration (nmol/min./mg protein)

These methods were used to obtain the measurement

results indicated below.

Compound No, MR Percentage of
substrate remaining
after 30 min. (%)
34 0.260 60.3
38 0,329 29.8
39 Y 80.1
41 0.129 73.9
52 0.331 47.5
56 0.111 41.2
58 0.048 72.3
135 0.097 55,2
244 0.211 57,9
514 0.08%7 48.7
519 0.102 52.9
521 0.088 6l.1
532 Q.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



15 According to the above results, the conmpounds of the predénulyi200énti on
are a group of netabolically stable conpounds. The group of conpounds in
which Ais -CH2CH2CH2- was determned to be a group of particularly

nmet abol i cally stable conmpounds. 20 |ndustpizal. Applicability The
benzi m dazol e derivatives of the present Invention or their nmedically

all owed salts exhibit potent human chymase inhibitory activity. Thus, said
16 July 2004 benimidheniknidaioheidesi vat ives rometiiean 1pediiaakkn al | owed
salts can be a reventive_and/or therapeuti,c _agents that can be
2ppl 1 ed ol ini SRES 2R BEo R e AR Ry B pESY G HRPr AR IF, SBF08Eses,
al l ergi ¢ di se&saes, c8nrbspaprioey dilseasedlycasdhomascuhgmadieseases or bone
and cartilag LCedi-S | ¥4 - 1 I . A

benzi ni dazol eggg?i%%g?il:\b/efg% ??ggﬁgﬁ%ggf}?y&égggétegbl éﬁég%ércggrlééé‘ﬁteéd by
the fol IDwi ngTREPAERRCOTY) diseanssy| gapdiRyafcukan (iyeanesein, bRECaRIAR?
may be the sagerefildybfgeeaboand @asBasasindependently represents a
hydrogen atom hal ogen atom trihal onethyl group, cyano group, hydroxyl
group, alkyl group having 1-4 carbon atons, al koxy group having 1-4

carbon atons, or Rl and R2 together represent -O-CH2-O, -0 CH2CH2-O- or
- CH2CH2CH2- (these groups may be 10 substituted by one or nore al kyl groups
having 1-4 carbon atons);



A represents a substituted or unsubstituted, linear, cyclic16rulyrZ@og¢hed
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 atom or i near or ;Qranched al kyl group having 1-6
carbon atons); the substituent that can bé possessed by these groups is
sel ected froma hal ogen atom a hydroxyl group, a nitro group, a cyano
group, a linear or 20 branched al kyl groapuéaving 1-6 carbon atons, a

| i near or branched al kgx Qup haV|ng car.bon at qns ncl uding the
case in which two gdjac§h¥ %F gag gﬁrégéF&WebGEd1tﬁa%€ﬂ9°@ﬁéWUdlng t he
case i n whi ch acleepdlablle spdttm@@xesbngem bl theo fallkexy ngr Fepmuake (1):
connected to 25 forma ring), a linear or branched al kylthio group having

1-6 carbon atons, &RINn habranﬁbgg al kyl sul fonyl group having 1-6
carbon atons, a Iinear or | group having 1-6 carbon atons, a
| i near or branched % group havi ng 1-6 carbon atons )
trlhalonethyl 30 gﬁ%up, tr alonethoxy group, a phenyl groug, an oxo
group, and a phenoxy group t bt may be substituted by one or nore hal ogen

atons; and, one or nore of Uhese 16 July 2004 - 117 substituents may be
each |ndepende on posi tions of the al kyl ene or

t| onde
al kenyl ene gr8§8 él%Vt% t h$o§?§b etﬁém€a§é A fhsireR tvend gashngl e
bond ands a hydndnpbngenm¢yamdpaepbaﬂyIaghgdpogéﬁ 5t5maUhhaB§@ﬂShioﬁQnd6d as

substituents : o] t are bopded to.Mis exclude
represents a-%%ﬁggggg?égggs?§88£CC§#EQS Q%OSgCQ °x§1t8FPBEO|EEgY$|
group, a 5-ox8reup, havérgdilagofarBoyl agowap sikaxy group having 1-4
5-0x0-1, 2, 4- t Bhadbazakems3- ¥|RQQHQIQPthQE%hérR§eb§e§§n@efb”Eﬂ QPOVE) G

represents a substltuted or unsubstituted
H,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



or branched al kyl ene group having 1-6 carbon atons which nayshaly 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 benzim dazole ring.); and, the substituent that can
be possessed by said al kylene group is seletfed froma halogen 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 |inear or branched aIko&g roup havi ng
1-6 carbon at oFPEFREVERERgTEYePR aRCH ninfeRendept hylj he chen @30%%3 form an

acetal bond), aopfidaﬁ&pnp&)m’claitmuaf @hetéllgﬁi@mtbﬁxalﬁé@ypem%@ fP&Ry | an
roup, an oxo qro resents i ngl e bong m ere mis

85 iﬁteger of 0¥ ﬁgﬁ ta% gg%ﬁ?g 5h§5b§?$t%?%% bt %ﬁ%%%s%l%%t%dSlngle

het er ocyclic grbumdhamdng Hydﬁoxplb@ﬂoa@owmdEﬁmbhf@@lagﬂmﬂg LB€e or nore
hetero at@ms se e nsisting of, an oxygen ato

ni trogen gtonld%gﬁﬁfgﬁéégg%iﬁ bgﬁgggo%gl %P??+é%eﬁf? %ﬁ%v?%%g?$%logn
i mi dazol e ring &Anthah aneubsrdedted YWyis dexeluded); ar e excl uded; the
substituent that cangbgg §§§§§ d bycégﬁﬂ hegﬁfﬁar¥1_gwdﬁﬁﬁgls sel ect ed

froma hal ogen atom g dr oxy group, nitro’group, a cyaﬁo group, a
| i near or 35 braﬁ%ﬁ@@-alﬂy?eéFéﬁﬁ favrhy 9reupardoh—axond,2adti near or

branched al koxyogs @iz &yl ngy i- @r@ b&_ﬂ @ts)l@xc(-lﬁci L@ﬂglaa{@z&?é—%iﬂMi ch
t wo adjaﬁ nt groups form an apeta 2004 - 117a bond), a I7 near
or branc gd al KR ol GrotD havish &sld€f18§ﬁbéﬁ°HFdﬁs a linear or branched

al kyl sul fonyl group Grmaprgsénﬁscar@@wsﬁﬂﬁuﬂedEbﬁIdﬁﬁubsﬁlﬁuﬁﬁujﬁﬁhﬁéé&
oD LTS, 5 SR 8l 998, AP LEE ARG S 2
may be 1nterrupted 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



- 118 atons, a substituted or non-substituted anilide group,6aduly 2004
trihal onmethyl group, a trihal onethoxy 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; % and, one or nore of thgq%s_ubsti tuents may be substituted
at optional positions on the ring; and, X raepresents a net hine group (-CHo)
or nitrogen atom 2. A benzim dazole derivative or its nedically 10

acceptabl e salt or di ng; | aj i i aid _ formula. (1)
represents a substl ’ul(:jél”e or;é)%lﬁsu rspfﬁ%%‘? ﬁ%%%%r?l,oc%ﬁ%r% ‘”Drg%n%"héd

al kyl ene group dEkaRy atans c g bbimeanmr (krahahsd belkntsukfpield dyowme or
nore of -0-, - : a6 : [Mqt! jvat i or
its medically ha%g’(r:%enp glge;e sal torg&%ﬂl'néét%%ﬁllbﬁé% %%%cgrel i %&Yéai d
formula (1), MYSHrEESms cfrben Aty @ ddfnar der jReanchedragykanvent cal | y
accept abl ® sal tgragonvithd 0-4d ad®don OF 2 Wherein, in 20 said formula
(1), Mrepresents SO2. 5. A benzim dazole derivative or its nedically
acceptabl e salt according to claim1 or 2 wherein, in said formula (1), M
represents SO 6. A benzim dazole derivative or its nmedically 25

acceptabl e salt according to claim1 or 2 wherein, in said formula (1), M
represents a single bond. 7. A benzim dazole derivative or its nedically
acceptabl e salt according to any one of clains 1 to 6, wherein, in said
formula (1), J represents a substituted 30 or unsubstituted heterocyclic
group having 7-10 carbon atonms and containing one or nore hetero atons
selected fromthe group consisting of an oxygen atom a nitrogen atom and
a sulfur atomon its ring.



8. A benzim dazole derivative or its nedically 35 acceptabl d6sklyt2004
according to any one of clains 1 to 7, wherein, in said formula (1), G
represents -CH2-, -CH2CH2-, -CH2CO-1 -CH2CH2O-,. -CH2CONH--, -CO-1 - SQ2-,
16 July 2004 - 119 -CH2SQ2-1 -CH2S- or_-¢{3RCH2S- (and these dival ent
groups are bonded on the left hand side Jto position 1 of the o
benzi m dazole ring while on the right hand side to J). 9. A benzim dazole

derivative or d¢Smapcd calbyt it abbre sabdt iy f . of
Taimi to e I e v Rlﬁgﬁ%r md}%akﬁb%%@igane or

claiml to 8, . erein, .in said formula (1),

di fferent and te%ﬁf%%ﬁdeﬂﬁ?‘ﬁp'r priesEtft LORE HyH b BIPUR FmPhenval ogen
ratom an al kylggrgup draving drechardaroorit gmupanaaak@xysh@hﬁug b@ﬁ}lﬁg 1-4
carbon at ons, ' I, gro a cyano group or a hydroxyl group.
10. A benzi ni c}%lz%‘?erﬁ%}e??éva{ i v@lo?%%d;pﬂ%cﬁnc%ﬁ@ a4 Ojrﬁﬁeé‘ ?:}Iotmgaccor di ng
to any ohe of &ihi rane Qo Mpre werdigge isnswi b dartaimey He sbbsapresed s

-COCH or a tefy agi Ksmrly lpHQUR sl%rﬂlthcﬁ;_kﬁﬁﬁg’-;i I dpzol e derivative.or its
medi cal | y acceptabf% salg)a@boré}nq to any one g% claims 1 to 10,

wherein, in said fdf mARFEONESX & @5t STaH=. (~CH=)A dyurrert roigpmas e
I nhi bitor contsigm.ng as its active ingredient at |east one benzi m dazol e

ther apeut i c agent, Tor o CERCEISAA AT SRISHF BF cié spicrdnde of
human ch§nmase aaxcteiptiaﬂ:}a,e sednd aiqujdzgi_iaﬁg Itics cAGiiinv e, iwwz%d_ipgntinatsaliaas_t one
olaim 10, A (02, rebs i & BRI ANG B bnaiBelifges® 1O
benzi m dazol e lémears wadildal lor dseastel @ldkyiteneacuongi hgvtiiagcllaizm 1, and a
phar maceut i caldayREC AR § 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,-,



carrier. 30 15. A pharmaceutical conposition according to cl diérulyl2004whi 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 inflammtory disease, an 35 allergic ﬂ§e_ase, a respiratory disease, a
cardi ovascul ar ' di sease or a bone or cartilage netabolic disease. 16 July
2004 - 120 - ABSTRACT A benzim dazole derivative or its nedically.

accept abl e sal-CH,86p+ eseti,gd by t-km EB)d-ovian@ froresd @i%albht Yraludss @

human chymase A L nh| itor, bl e, of, bein ppl.ied clinically: RL /
IuN M A—y a%%N n)cyedG Ui ere| I, a}ﬁ 2 idde *ﬁpe%’rog’%ﬁpna W ddén at om
an al kyl grom@mﬂmﬁa@dd@()rlgrgmmlm on tAd &prgeﬂ:ermtasldamlai@ydoe@q group

I . 2By, TR v
oo, Cae e paLe. & é&gﬁﬁ%zﬁ e VE Ve &p esﬁga&i& ngl e

-S02NHR3, etc., G represents e gr oup,
bond or 2S(0) RECePtediresadtts agcC lélt%ct;ﬁblalfw gm@u@f &RdiX repoesonts - CHe

or a nitrogenyhat@in, 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

10 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.

15 11. A benzimidazole derivative or its medically
acceptable salt according to any one of claims 1 to 10,
wherein, in said formula (1), X represents -CH=.

12. A human chymase inhibitor containing as its
active ingredient at least one benzimidazole derivative

20 or its medically acceptable salt according to claim 1.

13. A therapeutic agent, for diseases primarily
caused by the appearance of human chymase activity,
containing as its active ingredient at least one
benzimidazole derivative or its medically acceptable salt

25 according to claim 1.

14. A pharmaceutical composition comprising at
least one benzimidazole or its medically acceptable salt
according to claim 1, and a pharmaceutically acceptable
carrier.

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

16. A pharmaceutical composition according to claim
15, wherein said disease is an inflammatory disease, an

35 allergic disease, a respiratory disease, a cardiovascular
disease or a bone or cartilage metabolic disease.





