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WO 2006/ 030977 PCT/JP2005/ 017540 -1 Description

I m dazol e conpound 5 Technical field The present
wonvesion rel ates to a | arge conduct ance PCT/JP2005/017540

cal ciumactivated K channel opener, which is useful

for treatnent of diseases sudh as pol I akiuria, urinary

i nconti nence, asthma, chronic obstructive pul nonary

di seases (COPD), cerebral i nfarction, subarachnoid

henorrhage and the |ike. %@%ground art Potassium
I's the nost abundant intracellfuar cation, and is very

inportant in rmaintaining physiol ogi cal honeostasis.

Iﬁ%%%% Egé)%gﬁ@nel s are present in alnost all

verte and the potassiuminflux through

t hese channels I's indispensable for 15 maintaining
H@ &fi zed resting nenbrane potential. Large

con uctance cal cium actj vat ed potas um cha els ?

BK chadheipsesentrinwentioncelatpsip alage 5?‘%:‘i egglealm- tivated K

c@ﬁﬁ’x?e‘f 'ogélte)‘ \!VHICH @é’lﬁ&ﬁﬂ o HeAnRAL O d‘f%%@és%u@ﬁ Ik pollakluna urinary

ecaus he i ncrease of intracell uleé ‘f) Lym,
lnmmgmqeaﬁstbmaaﬂHOWﬁ@BF‘éwved’é guary diseassh (CRRD), cercbra
ARl SuriRthnéidaabiflage afditieltkechannel s have been
thought 'to 20 play a pivotal role in regulating

voI t age- dependent cal ciuminflux. Increase in the

gﬂﬁlﬁmaw ar cal cium concentration nedi ates many
pro esses such, aﬁﬁrel egse ,of neuiotra smtter

cont r adiotasaiugy isd dang dntracgiipar gapiap, and T vy jpyportant in
ﬁﬁﬂtaﬁﬁlﬁg bhyﬁolog{é@{ h@hbostasishe Popssiimgchahnets ate peesent in almost all
channel S causes stron

SERE Iy 81 the PG TN ROLELtee unts X fpdfbpgpsable for
Memedifknp %&yerpbharﬂzékhrdsuhg ﬁ@nﬂﬁaneqmtmml

gﬁgglt Zﬁé@eﬁ@%ﬂh n%g‘lf?acﬁi?ﬁlfs ?éva?e I%tgsglun{ ErREs ?ﬁso BK channels

eni ng nmaxi
shanial 8halﬁlels)3ﬁfewb(pfessedtebpnciaﬂgan na:mnmn@m@uh awselgshlls.

BeiSastah Phne oRded ot ias R AIEHOR CEn TR FlPmopbrane

mld@ﬁ@ﬁmﬁcm@aﬁvaw tkeexi- Kachapukls; inmeexi-Khéhainnelp baee beeithought to

PR el ner A Gkl ale2pARUh LyBURFRALES, Iikrcase in the
fnftraduduticaleiunp cm((eﬂtratRthﬁh@tcdi mafEx procyyses such(ai gelggse of

{Zlguggtlrz}%gﬁltlt?%g )C%P%J&%B%f gfn%oth' IB?%S': seée%%&')vﬁleandf cR:"clth and the like.

exa .
Ahmaﬁy, hhsopraérg cfimyddf ehhmhlatcausas BEQIIZCMETEbIARE élmpfaa@ﬁgzaﬂon

? glp%hta T gé o cdl ?igmp ﬁldﬁ sef,socfler%f atﬁ%}dlﬁélyslﬁxiﬂﬁibltmg

ar SUch erecti| e dysfunctton
s Qo 2ezifion-Méshated physiolbgies] roapoisied w@ﬁ@pﬁ%h%n%an activity

bf. Opbhing olﬂgﬂcﬁ MNGReRal GiHiTBrihk YRh&knt of diseases such as cerebral

infarction, subarachnoid hemorrhage, pollakiuria, urinary incontinence, and the like.

There has been a report that a medicine which opens a BK channel has an
activity to inhibit electrically induced contraction of respiratory tract preparation of
guinea pig (J. Pharmacol. Exp. Ther., (1998) 286: 952-95 8)). Therefore, it is effective
for treatment of, for example, asthma, COPD, etc.  Also, there has been suggested that
a medicine which opens a BK channel can be an agent for treatment of sexual function
disorder such as erectile dysfunction, etc. (WO 00/34244).

There have been various reports on a large conductance calcium-activated
potassium channel opener. For example, a pyrrole derivative (WO 96/40634), a
furan derivative (JP 2000-351773-A), a nitrogen-containing 5-membered ring



10

15

20

25

30

35 pot assi um channel opener. For exanple, a pyrrole
derivative (WO 96/40634), a furan derivative (JP

waQaowA3&r773- A), a nitrogen-containing 5-nenbepem/JpPong017540
WD 2006/ 030977 PCT/ JP2005/ 0127540 -2 derivative in
whi ch the nitrogen atomis substituted by phenyl or
benzyl (WO 98/04135), a diphenyltriazole derivative
(J. Med. Chem, Vol. 45, p.2942-2952 (2002)),
deﬁ@ﬁt@sﬁ‘e%ﬁ'vﬂuéiﬁtﬂe\t@ﬁ'bg@ at@inds s{dsBritédBRpBInyl ar benzyl (WO
[

98{9@@3”@3&%&&5 ST VARB AT e TS Rbeyeh i F vy 2052

@tmghoxﬁ c[éfﬁ)aﬁaé &2 1EP, 14eou3)p¢ dmhemjdh@;monmldamm)und

R S oD SRR B g oo

(WO I2/B33ubskict ut ed i m dazol e conrpound useful as a PAF

2‘2&{‘3‘8" s ooy ek . Ity BSR4 o

dufd ﬁi@éﬂ)l 8 aclma’bmmw BB-3014D0iA )R8 2B, G@)batmﬂs@ imistazelpo

cigaia ik e o S el

cq@y;rdudu |useﬁmaszaa¢:@>¢anmuhm (Jle@FimZét-Pa) awirnidezqle compound

Y RN vacs B e AL conpoms

useful as meantieniamhawbe sgamy (MAL6H388A02 pyyidylgpidazole compound

udefll 8% it HugthlpaB Gyl BPRE IR 0. 178600 A).
inridpmnl¢-4raagmdinidy derivatives usefid ge ap aapdagseatgeniofgbesity (WO
Oﬁpw apRER& oleDbf %Qllb%§¥ﬁ@ aQfi alife estIV@nDk}? rCh‘élih OM(ﬁC 69,

resen Inventioh is to provid gh
Smsﬁgbwh@@ hexe bednei repaﬂgégaééwa@d%ss fEdhesec 2pOinds for a BK
[w%glct i vated K channel opening activity, and
dﬁagl(l[el? the treatnment of di seases such as
pol | aki uria, urinary incontinence, asthma, COPD,
Dﬁs%&%gfcaéfth@fﬁ%ﬁﬁdnpn subarachnoi d henorrhage, and the

| ess side effects..The sent _in tors
have sfu@bisqt ofiihe RESeREigvengoR & t\‘?é’r&ﬂ © %\B%‘?}Bo'f@ﬂ}alvg’rgea&l

eﬂeﬂ@ﬁtq e%@ﬁﬁu@ﬁan@e tA6dhi-activaey I@aN@nélmp&dmghaﬁvw, and useful for
oun§ e fornul ag shown 25 hel ot ! a, COPD,
ey EBHREN oL A IES BOHADEOTHCE S AT ER DS OREe A
c@ﬂé&%ﬂﬁﬂlfar@ﬂri]kﬁg lsﬁl%arac’h&‘abid\hdncrrhage,rﬁbyhd lnleaj whthvess side effects.
acco shed t resent i.n tion
pres gﬁ El‘ £ BLPSGHtL Yf,%lt%rs ﬁg%%?tp%]gg 115 gnsflv%iy sdl§e E]ethﬁﬁve-mentloned

problélazaldeaseaenat) titkydfave Heufdihata aor(lp()undR)]f th¢ fazinwiag shoyn
below has an excellent large conductance calcium-activated K channel opening

activity, whereby they have accomplished the present invention.
That is, the present invention is described as follows.

1. An imidazole compound of the formula (1):

wherein Ring A is benzene or a heterocyclic ring;
G is -S(0),-R’, -O-R’, -N(R®)-R’ or



CR4 G 30 wherein Ring Ais benzene or a heterocyclic

ring; Gis -S(Op-R7, -OR7, -N(R8)-R7 or WD
waQos/0e@0977 PCT/JP2005/ 017540 -3- (R3)n B Ri RQTBP1085/017540

benzene, a heterocyclic ring, a cycloal kane or a

cycl oal kene; Ring Cis a grgl]p selected fromthe

followng formulae: RIO RO N ) RL ~9 (i) (ii) (iii)

(iv) 5 provided that when Gis -S(OP-R7, -OR7 or

-N(R8)-R7, Ring Cis a group of the fornula (i); Rl
th% géop selected fromthe followng fornmulae: 0 O
nQC J~ R5N) R5.0Nk RSN.N-k R5 Nk R5 H As

02 0 0 R51SIl INJ RS/ - R,0) NG his' R2 and R3

"o Bing B i GeRG 8 DelponERy pfnfggg‘cgcg?qﬁgot e cydfidneae

subst Rinf €6s & p)éeleateh dtong e, foHnwﬁig@mylaﬁ car boxy,
an alkoxycar ony a heterocyclic group, an
optionally sybstltuted carbanoyl, an optionallyR®

substituted am no or an opt| onaliy substitut ed q{lkyl;

provi deeNthat V\,hen es may be theys or
dlffere fyom eachy \%\?r en nis 2, t I%%-
may be he sane or’d rent frd\ln each other! 15 m and
n may be the sanme or cﬁ ferent fR%om each ot her and
each is )1 or 2; is hydr an al koxy, (ap)

opti onal | y substi t ut am no, gn optl onal |y

subst k. nyal r Y h
s pRtgard bl BheR G s P B INBE R RihgC L PBRubot the
fopitulai@) | y substituted heterocyclic group;
R! is a group selected from the following formulae:

0] O
RS\N/U\ RS/O‘II\I Rs/'I‘I\N/U\ Rs)J\N/u\
6

o, © 0 o)
RS/S\N RS/”\ RS\O/U\ NC—
R ’ ’ :
R? and R® may be the same or different from each other, and each is cyano,
10  nitro, hydroxyl, an optiohally substituted alkoxy, a halogen, an alkanoyl, carboxy, an
alkoxycarbonyl, a heterocyclic group, an optionally substituted carbamoyl, an
optionally substituted amino or an optionally substituted alkyl; provided that when m
is 2, two R%s may be the same or different from each other, and when n is 2, two R%s
may be the same or different from each other;
15 m and n may be the same or different from each other, and eachis 0, 1 or 2;
R* is hydrogen, an alkoxy, an optionally substituted amino, an optionally
substituted alkyl, an alkoxycarbonyl, an optionally substituted carbamoyl, carboxy,
formyl or an optionally substituted heterocyclic group;
R® and R® may be the same or different from each other, and each is
20 hydrogen, an optionally substituted alkyl, an optionally substituted cycloalkyl
(wherein the cycloalkyl may be fused with an aryl), an optionally substituted aryl, an
optionally substituted heterocyclic group, or an alkoxycarbonyl, or R’ and R® may
form an optionally substituted heterocyclic ring in combination with atom(s) to which

they are bonded,



R5 and R6 nmay be the sanme or different from each
ot her, and each is 20 hydrogen, an optionally
weubstiseaatr ed al kyl, an optionally substituted PCT/JP2005/017540
cycl oal kyl (wherein the cycgl oal kyl nay be fused with
an aryl), an optionally substituted aryl, an
optionally substituted heterocyclic group, or an
al koxycarbonyl, or R5 and R6 may forman optionally
subst iRl lﬁ £5lo \Aﬁlﬁ‘érﬁﬂ? %Wduluited hIkg],ian optichildpitstituéd dryl or an
atonys) are bonded, WO 2006/ 030977
OPPMM@W&%OCXC clgi;oqps an optionally substituted
al kyl 5 igp, et ponal 'y substituted aryl or an
opti oﬁ substltut heterocycl ic group; pis O, 1
or 2; R?SSKX fﬁ%‘f%rg%‘na »an alkyl; 5 R9 is a hydrogen
5 or an galiky hyd@pefér aNSIKRY of Ry ahé Réandj reecbrhlsinédtonfosm an
al kyl ene; and I%lo is hydrogen or an alkyl; or a
bﬂ@freﬁr&ﬁ‘éutl cally acceptable salt thereof. 10 2. The
i m daqﬁpg@m@ﬁr&a@fantyme formula (1) except the

foI I d h ticall
acatepPagTECaly RERBPIERt RBFEUna (a) why ch i< the

conpound of the formula (1) wherein Ring Cis the

10 group 'ljatg 1%&&09”“' g {lﬂa %G t'hé tfmmlge gvvl ?Qe\ﬂt the following

2.f or mul
| ch@[{(dmﬂﬁl@i) tRIc)QDr R;’Lhd%ﬁlacenthally) geqw:ptabj@:;@t thereof:

15

n ar.ba rbfh Rk XY the grou
RpEPEE  ariiLis GF RORER Stne TARI (1) WA Biglide the group
Q)fthb fembla @nd R4 is al kyl, hal ogen-substituted al kyl,
dr ox subst al kyl , carbanoyl, N
% 'i?l g?%%‘ﬁ%’ Ifo}lﬁ,hﬁgdi al kyl carbanoyl, fornyl, carboxy
or alkoxycarbonyl; appound (b) whi \S the conpound
of the formula (RQF—u p-A Riarg &Fs{th oup of the
formulae (iii) or (i) 25 Gis the f owi;ng fornul a
(R3)n B
Ring A is the following formulae:
R! is halogen, cyano, élkoxycarbonyl, carbamoyl or carboxy;
R? is alkoxy, hydroxy, amino, alkylamino or dialkylamino;
20 mis 0; nis 1; and
R* is alkyl, halogen-substituted alkyl, hydroxyl-substituted alkyl, carbamoyl, N-
alkylcarbamoyl, N,N-dialkylcarbamoyl, formyl, carboxy or alkoxycarbonyl;
Compound (b) which is the compound of the formula (1) wherein Ring C is the group

of the formulae (iii) or (iv);

25 G is the following formula

(R3>n |

>

one of Ring A and Ring B is benzene, and the other is the following formula

N\
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one of Ring A and Ring Bis benzene, and the other is
the following formula N WO 2006/ 030977

wWOeCTleB®005/ 017540 -5 mand n nmay be t he samePOT/JP2005/017540

different fromeach other, apd each is 0, 1 or 2; R4
i s hydrogen, am no or an al kyl optionally substituted
by a hal ogen or an al koxy; R9 is hydrogen; (i) when
Ring Ais benzene, 5 Rl is a hal ogen, cyano or an

3 Kﬁ&?f 9@'{3{352::?}5& safie of ifferbrtifage Barl]dfm?h kyd cachris 8] kox;
al oal’kyl , cyano, r;a .
QK%W@%% W’m eRan gﬂcg]&o%q&gﬂy sleﬁs?lglftﬁ@@ ’acig}]og%n or an alkoxy;
lj@llg)ﬁydfﬁélgelpr a halogen; (ii) when Ring Bis benzene,
is, a halogen; R2 is a hal ogen, an al kyl, an

e{l)lé’bb@ﬁl%‘lngﬁlst% Si%yl: R3 is a hal ogen, an alkyl, an
a}illﬁ@am,aloagenr@aﬁabkyhan@xmbonynro an hal oal koxy or

3 oy BB pP e 15 PaORy o oy pn hefpatkony or an
adrdx§carbonyl; car boxyl ate. 3. An im dazol e conpound of .
t he, I i I accept abl e
s%hﬁtsafl yicﬁ“(ajg%’%ﬁfﬁﬁﬁiag(y?ﬁgggéloggﬁ rréntl oneg 1 or 2
)ilvhan)RmﬁB i6 Bepaenz,~>_ (R3) 20 wherein Ring A, Ring B,
Zigln% g* . R2, R3, R4, mand n have the sane neani ngs
5 ‘ﬁl above 4. The i m dazol e conpound or a

s Eiedegencat hkyh anefitoxlylos a8 dbloatkybr eof according to
f th
ia]g;y]& zgﬁ%en alg gﬁ%?/,\r/a% dﬁﬁ&w Qnﬂeﬁqm%c}{ X San¥ 18] &h RB&AKAxy or an

pyrim t hi'azol e,
oadhmq}carhnmyt fandphene. 5. The i m dazol e conpound or a

har gﬁ&‘f m by 43@&%51@%§no)§?gteri§l?gfﬁ%yl -2Gheh ¢l NP-im@lazole-

, Wherein Ring B
|$cmmnxghe> pyridine, pyrimdine, thiazole,
t hi ophene, quinoline pyrrol e, benzo[b]thi ophene, 3 0
t hi eno[ 2, 3-b] pyri di ne, thleno£3 2- b] ri%ine, :call
31, 4- bednodinideanle, comperndi ofe ¢ oulgrgl’ gl O a pharmaceutically

acceptable salt thereof according to the above- mentioned 1 or 2:

R‘l
(R®)ys a
| e R* (la)
(R%); e

wherein Ring A, Ring B, Ring C, RY, R?, R, R*, m and n have the same meanings as

defined above.

4. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to 3, wherein Ring A is benzene,

pyridine, pyrimidine, thiazole, oxazole or thiophene.

5. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above -mentioned 1 to 4, wherein Ring B is benzene,
pyridine, pyrimidine, thiazole, thiophene, quinoline, pyrrole, benzo[b]thiophene,
thieno[2,3-b]pyridine, thieno[3,2-b]pyridine, 1,4-benzodioxane, piperidine, oxazole or

cyclohexene.
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cycl ohexene. WD 2006/ 030977 PCT/JP2005/017540 -6 6.

The i m dazol e conpound or a pharnaceutically
weacowpale salt thereof according to any onePof/JpPives/ 017540

above-mentioned 1 to 4, whergin Ring Bis a five-

menbered aromatic heterocyclic ring. 5 7. The

i m dazol e conpound or a pharmaceutically acceptable

salt thereof according to any one of the
above mentioned 1 to 4, wherein Ring B is thiophene.

ac ce MQ Azl eqrﬁ]g? und s 2P arrﬁa&gﬁfzﬂﬁ’:&l&%tﬁﬁil els¥lt thereof

accor
a@bﬁﬁﬁg teedityi (ﬁreeﬂ the almvi&-mvﬁtmned A tRidn @'hﬁreamEHFﬁ Bds Bfivgy
sang r dlffer ﬂ% from each other and each is
h

mﬁ@%ﬁ’f’éeﬁé'r%rpatb%/ FFORNGE e i i dazol e conpound or a

phar maceutical |l y accept abI e saI t thereof according to

any one of..th

Tor suptBefttighife SQRUFIER 4 Alflpdedially dloptublotaliingof
a&o@iak tdanyl oneRf'the th\RSm@JMHCQSNONv mm RengB igtiigphene.
5/~2 55 L" RRNRO R6 wherein R5 and R6 have the
same neani ngs as defined above. 10. The i.m dazol e

8¢ onpoilihelimidazolp bampaved o = pharpageitical s prcepteRls salifbersst

a%{%é‘ %g % %%0(79 L nii¥ioREE 11 o %t \k’ﬁer@fﬁq{’ﬁg nead Rﬂ‘%dB lnety%e&he

grou | om ng forrru

" same B diffdrent fiRen eavdrather @9 Al ISFt@nﬁ%RPé)ftPrYél WNemre

meani ngs as defi ned above. 25 11. The i m dazol e

conmpound or a pharnaceutlcall accept.abl e sl
9accor dhagmidszelgospeupnd of { @BW@JW@ ¥ ABTTRLR ie fagptgereo%

' r G QuBy@inchiened Did SWiltitgeih ®'rinb @roupBelected
a%tggﬁ‘ggfig?%b%%% IP3605/ 017540
from the following formulae:

o) 0 rﬁs o) O O
F‘S\N/U\ RS’O‘N/U\ RS’N‘N/U\ RS/U\II\IJ\
he , éﬁ ’ H ! Re !
o, © O O
RS /Sill\l R5 )I\ R5\O)J\
RG , s

wherein R® and RS have the same meanings as defined above.

10. " The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to 8, wherein R! is a group of the

following formulae:

wherein R’ and R® have the same meanings as defined above.

11. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to &, wherein R is a group of the

following formula:
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-7 0 R-N As wherein R5 and R6 have the sane
meani ngs as defined above. 12. The i m dazol e conpound
wonrow/opéear maceut i cal |y acceptabl e salt thereof PCBJP2005/017540
according to any one of the.above-nentioned 1 to 11,
wherein R6 is hydrogen, an al koxycarbonyl or an al kyl
whi ch may be substituted by hydroxy or al koxy, and R5
is hydrogen or an al kyl which nmay be substituted by
the sane or different 1 to 3 @Qroups selected fromthe
follow ng formulae: O 14|${p,ﬁlgnally substituted
11i 0" R1L R ~N15 R13 heteroc group 10 wherein Rl
i s hydrogen, an al kyl or a droxyal kyl ; R12 and R13

may be the sa r. different frome . and each

e P EE A EC o 11 S B D oo Tied Boovet

al koxyal kyl ; and R14 and R15 may be the sane or

di fferent. from each other 2.
1251 kyt TSRS EhBbH T = oEAERETl AGPALIIE St MRreot
acepiidirgalany osit o thet abore-nhattioned ¥ ¢o 1 t, Wiergindtips hydrogemean

i mdazol e conpeund .Q r eal e 55
AR GO B BB S s A and 5
hyabogoa-orentallghedhidh ey b2 subdtisuted hy theasaenerorrdiffersat 1 g3 groups

a r differ ach other, and each is 0 or 1.
. S%@ﬁm?ﬁféefoﬁogg}i%%ogg@%bound or a pharmaceutically

acceptabl e salt ther

f aﬁq:prdi ng to any one of the -
above- nelqlt(DQnedez\t 3, ereyh R2 @gﬁbﬂgﬁ%gﬁb@ﬁhﬁed he
tePady

same orRdi f ferent f,1gm ea_ch otllber,, amgte lid §ro@p
al koxy, a hal ogen, Fan optionally substituted al kyl®

or an opti onglaeif sty hydrEsbnath Ayl 86a Afdrodltkyl; R' and R

i m dazol e conpound or__a phar maceut |t§al ly.accep agrl e

sal t t Imeaxdes thegewmeonidifferers 5o casicother. phd each 1s hydrogen, an

above- "Hﬂgtl,' PRSotydiRyldh aniines§hlkyR4ni R 'basdiRSthbyibe the same

al kyl optionally” su stituteg bé}l tﬁ{ﬂs hal ogens. 30

16.  An qrsifferent BOomsaeh QRET.GRd eAeh BIVRTASE(FLEHT Ao

2006/ 030k BB JIPZR @fkaHdyI A @n optionally substituted heterocyclic
group.

13. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to 12, wherein m and n may be the

same or different from each other, and each is O or 1.

14. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to 13, wherein R? and R may be the
same or different from each other, and each is an alkoxy, a halogen, an optionally

substituted alkyl or an optionally substituted amino.
15. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of the above-mentioned 1 to 14, wherein R* is a substituted alkyl

obtionally substituted by 1 to 3 halogens.

16. An imidazole compound of the formula (1a-1):



-8- RL (RR)mA CR4 B wherein each synbol has the

sane neani ng as defined above, or a pharnaceutically
weacowpale salt thereof. 5 - 17. An i m dazol ePCoapmosicl7s40

of the formula (la-2): Rl RRymi ACR4 (R3)n B

wherein m is 1 or 2, and other synbols have the sane

nmeani ngs as defined above, or a pharmaceutically

acceptable salt thereof. 10 18. An imnm dazol e conpound

of the formula(la-3): gL Cl R4 (RR)mz::~>

(R3)wherein Ring Cl is a\xg~Qup selected fromthe

follow ng formnul ae (ég [-Nor NN RO (ii-a)

(ii1t) (iv) wherein Mhg e sane neani ng as defi ned

above, and 15 ot her synbolS ha epsane neani ngs as

defi ned above, or a pharpageutiCAlly acceptable salt

t hereof. WO 2006/ 030977 P YP2005/ 017540 -9 19. An

i m dazol e conmpound of the mula(la-4) RL (RR)m'

'r R4
wherein each symbol has the same meaning as defined above,

or a pharmaceutically acceptable salt thereof.

5 17. An imidazole compound of the formula (1a-2):

R1

(R¥)m1 a
Oai
(R%); a

wherein m1 is 1 or 2, and other symbols have the same meanings as defined above,

or a pharmaceutically acceptable salt thereof.

10 18. An imidazole compound of the formula(la-3):
R

(R a
B
(R4 @

wherein Ring C! is a group selected from the following formulae
. R®
|
N N N
|
\r l \> or :[ />_
/N\/)_— IN . N
ke
(ii-a) (iii ) (iv)
wherein R’ has the same meaning as defined above, and

15  other symbols have the same meanings as defined above,

or a pharmaceutically acceptable salt thereof.
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15

Bl ( tR3)n wherein Ring Bl is benzene or a 6-nenbered

aromati c heterocyclic ring, and other 5 synbols have
woOheoeaome7 neani ngs as defi ned above (Ring Bl i BCT/JP2005/017540

preferably benzene or pyridjne), or a

pharmaceutically acceptable salt thereof. 20. An

i m dazol e conpound of the formula(la-5): RL (R2)mN

4 NBl 10 (R n wherein each synbol has the sane

meani ng as defined above, (Ring Bl is preferably

benzene or. .pyridi ne of, ically acceptable
sal t V‘é’t‘}gé./oﬁgmﬁﬁgungn()fitﬁ? g‘%@%ﬂ%&%g' ound of thg
formula(la-6) RlI (R2)MNR4 N &A ( R3)n wherein
each synbol has the samé neani ng as defined above, or
a pharmaceutically acgceptable salt thereof. WO
2006/ 030977 PCT/ JP2(R3KOT7849 -10 22. An ini dazol e
conpound of the fornul a(l™a GQ§E§%WI RS HA N4 N
(R3)n B wherein Ring A is benken a 6-nmenbered
aromatic heterocyclic rine 5aN s an

7

R%n

wherein Ring B! is benzene or a 6-membered aromatic heterocyclic ring, and other

~ symbols have the same meanings as defined above (Ring B’ is preferably benzene or

pyridine),
or a pharmaceutically acceptable salt thereof.

20. An imidazole compound of the formula(la-5):
=Y

),
N
ey
(5]
(R%)n
wherein each symbol has the same meaning as defined above,

(Ring B1 is preferably benzene or pyridine),
or a pharmaceutically acceptable salt thereof.

21. An imidazole compound of the formula(1a-6)
R
(R

N/\>7R4
& =N

R SN

wherein each symbol has the same meaning as defined above,

or a pharmaceutically acceptable salt thereof.
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5 optionally substituted al kyl, an optionally
substituted cycl oal kyl (the cycloal kyl may be fused

waeizods/0aep7ar yl ), an optionally substituted aryl PCaIP2005/017540

optionally substituted hetgpacyclic group, or an

al koxycar bonyl ; and ot her synbols have the sane

nmeani ngs as defined above (Ring A is preferably

benzene or pyridine), or a pharnaceutically acceptable

salt thereof. 10 23. An im dazol e conmpound of the

or mul whereln R2a is a

22|f,1a| oge‘%{ ﬁ%@é%%lgcﬁi%goﬁﬁ{}f e %mﬁ%}@” e e

optionally substituted Gy odE‘hﬁ two al kyl (s), or an

al kyl optionally sR¥sti y 1 to 3 hal ogens; R4a

is an 15 al kyl optioj%Ll stltuted by 1 to 3

hal ogens; and other s ol e sane neani ngs as

defi ned above, or a pharnaceutl .I\~ eptabl e salt

thereof. 24. An im dazole i

0O RS RaN6~1 NR |

PCT/ JP2005/ 017540 @Qahe é?

same meani ng as deflned above, gharnaégut|03i
wherctpRugl A Sdlenzengey @&me@efeﬂﬁf?‘ﬁ?%‘é YPROCEIHpBtgd™ of S 20
optitnall9sibK:Ratta iyl Gn priBAAINubstituked\bycloalkyl (the cycloalkyl may

v

of the formul a(1-B)
O 2006/ 030977
each synbol has the

" be fused with an aryl), an optionally substituted aryl, an optionally substituted

heterocyclic group, or an alkoxycarbonyl; and other symbols have the same meanings
as defined above (Ring A' is preferably benzene or pyridine),

or a pharmaceutically acceptable salt thereof.

23. An imidazole compound of the formula(1-A)
O R2a
5
R \',\]
RE

wherein R? is a halogen, cyano, hydroxyl, an alkoxy, an amino optionally substituted
by one or two alkyl(s), or an alkyl optionally substituted by 1 to 3 halogens; R*is an
alkyl optionally substituted by 1 to 3 halogens; and other symbols have the same
meanings as defined above,

or a pharmaceutically acceptable salt thereof.

24, An imidazole compound of the formula(1-B)
O .
5 2a
R
R \ll\l
Ré
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R4a 2b 4a N 5 wherein R2b is a hal ogen, cyano,
hydr oxyl, an al koxy, an am no optionally substituted
woyowrmaoor two al kyl (s), or an al kyl opti onal | pCT/JP2005/017540
substituted by 1 to 3 hal oggps; and other synbols
have the sane neani ngs as defined above, or a
phar maceutically acceptable salt thereof. 10 26. An
i m dazol e conmpound of the fornula(1l-D) O R5 -'N R6
wigerdin Rdéh sytites] diap thecqaneseeandngsanddfimedehdveyr  doubl e
bond; and.other s I he sanme neani ngs as
or é?’l%%ceﬁﬂfﬁ}& acfglytga%ﬁ%%%%%%euti cally acceptabl e
salt thereof. 27. An im dazol e conpound of the

I - wh [
255 o i Byl S st otk b NGO,y e " T

al koxycar bonyl, or an akyl 20 optionally substituted
by group(s) sel ect frjom ap algéexy, hydroxyl, a

hal ogen and WO 2006/ ‘ / JP2005/ 017540 -12 an
am no optionally subsﬂ:{ﬁit u one or two al kyl (s);
and ot her synbols have the Ysar¥ anh4ags as defi ned
above, provided that when rR3 V\I’F‘V\ﬂs may be the
same or different, or a phar cellt | cally acceptabl e
salt thereof. 5

wherein R is a halogen, cyano, hydroxyl, an alkoxy, an amino optionally substituted
by one or two alkyl(s), or an alkyl optionally substituted by 1 to 3 halogens; and other
symbols have the same meanings as defined above,

or a pharmaceutically acceptable salt thereof.

26. An imidazole compound of the formula(1-D)

)—ree
=N

wherein == represents single bond or double bond; and other symbols have the
same meanings as defined above,
or a pharmaceutically acceptable salt thereof.

27. An imidazole compound of the formula(1-E)

O
Rs\NGJHQ\
R N'\ Réa
(Rsa)n‘_E%)\N
S

wherein R* is a halogen, cyano, an alkanoyl, carboxy , an alkoxycarbonyl, or an alkyl

optionally substituted by group(s) selected from an alkoxy, hydroxyl, a halogen and
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28. An im dazol e conmpound of the formula(l-F) O R 5
N6 RNRIa NV Rra wherein Vis 0, S(Op or
wWOlRRBJ30RTa is (1) an alkyl, (2) a phenylal kyl PeiniyE105/017540
may be substituted by 1 to;g._groups selected fromthe
group consisting of an al kyl, an hal oal kyl, 10 a
. hal ogen and an al koxy, or (3) a heterocyclic group-
substituted al kyl which may be substituted by 1t
an QRO6PspEelaiytsebistitntedby ae gr oup abyhis); snil n@eoﬁyxaholalhm the

Saﬁgﬂg‘%}oal k%’ geféﬁgead 2349 gp 1%@? t%@ vmeh%k( 2 Wl’i@b thalyMR the same

St oup 1s fromp
or|dyﬂf¢rmngll nyI and t hi enyI, and ot her syrrbol s have the

sa maan N S b , or a pharmaceuticall
Orgd)glgﬁ'{l%(‘ﬁu %];'%ac ?Iﬁgéleggﬁﬂ%g&;g. A medi ci ne conpri si ngy

the i m dazol e conpound or a pharnmaceutically

accept tyg any one of the

above ﬁfe‘ﬁdgﬁ‘lé% ﬁaﬁ&ﬁ@ fq@%%r%hggrlre icine according to

t he above-nentioned 290which is.a large conductance

cal cium activat ed e chaanel . opener. 2 0 31. The
nmedi ci ne accordi ng tcNthe gve- mentioned 29, which is

for the prophylaxis R‘?ld/ Q e'\? nt of pollakiuria,
urinary incontinence, h42 obstructive

ast hma or
pul nonary di seases. 32. Use of)t:ﬂ i m dazol e conpound
of the formula (1) except thchon‘@ound 25 wherein
Ring Cis the group of the foRfll a (i); Gis the

fol | ow né formul ae:

whokinging» SEDmIF AR 060 bty e PhymtbE s g be
sug%t’ftélg}lbléyxsfo férouﬁ%lsdléi:téayﬂ@ﬁ théboay yomsitimg\of an akyhamdploalkyl,
a halogen and an alkoxy, or (3) a heterocyclic group- substituted alkyl which may be
substituted by 1 to 3 groups selected from the group consisting of an alkyl, an haloalkyl,
a halogen and an alkoxy, wherein the heterocyclic group is selected from pyridyl,
pyrimidinyl and thienyl; and other symbols have the same meanings as defined above,

or a pharmaceutically acceptable salt thereof.

29. A medicine comprising the imidazole compound or a pharmaceutically
acceptable salt thereof according to any one of the above-mentioned 1 to 28.

30. The medicine according to the above-mentioned 29, which is a large
conductance calcium-activated K channel opener.

31. The medicine according to the above-mentioned 29, which is for the
prophylaxis and/or treatment of pollakiuria, urinary incontinence, asthma or chronic

obstructive pulmonary diseases.

32. Use of the imidazole compound of the formula (1) except the compound
wherein Ring C is the group of the formula (i); G is the following formulae:

Ring A is the following formulae:
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R3 is al koxy, hydroxy, am no, alkylam no or

dialkylamno;, mis O; nis 1, and 5 R4 is al kyl,
woaabwgaem7substi t uted al kyl, hydroxyl - substi t ut edTariog$/917540

car bamoyl, N alkylcarbanoyl N, N-di al kyl car banoyl ,

car boxy or al koxycarbonyl ; or "a pharmaceutically

acceptable salt thereof, in the preparation of a

medi canent for use in the treatnment or prophyl axi s of

a disease against which a |arge conductance

cal cium acti vatgd nnel oppeming > ity is

ef fi caci ous. 10 33. e of the im dg e Conpound or a

pharmaceutically acceptabl e salt thereof ’according to

any onezﬁ%ﬁghe ab ve- nentloned 1 to 28, in the

plsé"ﬁé?%t yeRLogny. n@ﬂl?aé’é%rﬂr fP%Y%se in the treat ment
Rb{s d@ltd)@hbl&(mékﬁ, Biing, diyeass aghalkylamihdich a | ar ge
duct cal ciumactivated K channel opening
mdé RIERE eff| caci ous. 15 34. The use according to

Rt he akgy elmn@mmaduﬁa dky3fydeidisubstithied alfggl, carbamoyl, N-

e R o e T

ul nopary
oh phaseseuicilly Hrecpiatde agle drageofy in tileamyp@n@orbppﬁ H@edlcament for

u%? ﬁl\rg re%tlélggﬁ(gr/ gr%pbﬁag’é  ofWigfRadeS T% st Wiiéh a large conductance

ment o furia, urinary
calomomhétivarmick chamiel oprinén @ty s GEQOPVIQ%UI nmonary

di seases. Best node for carrying out the invention
Her ei nafter, -each group of the respective sy nbolsb I
38he pr Usenf thesmedazﬁle@@mp@nnéwr p Pharmacpptigag gccephpble salt

theft yacc%ljldﬁlg%?%gp Pi bf@le%o% ~slchfibadH 1 EHZS) ﬁﬂﬂﬁhﬁé 4ratién of a

“ ?qnm?re?lp faype in the é@?@ﬁﬂft g}){g&pig eag:cisf I %LA %%se Xgalnst v&)inéh a large
c&mﬂfc'ﬁ{ﬁé% gﬁ%ﬂ—actlﬁ%ﬂﬂkhaﬁ}f% Mtemﬁg getivityhielefficaadokyl " i s

exenp a_straight or bran

6 f Ly
3¢1_ 4Thpmge aqgRTing foth aB%Yq-WGPTé‘a“ﬂg@’%h‘iféﬁﬂoyﬁ{f TrReY

pE@f la%@@%id?éﬁ?éa'tlﬁeﬂ)bf Bﬁﬂﬂ@ﬁﬁﬁfﬁirhmfy indoiktiknce, asthma or chronic
oxyet hyl, 3- hydroxypropyl hydroxypropyl
OQS‘N%W@WHG?‘}%Y}’ BemFdtr oxybut yI etc. "Al koxy" and the

3@l koxy ’I'h@ us@h&@wﬁ%f&wdne ke eerpheftiedd B ta 34, which is for
strai ranc r ef er.abl v.

t%p@pgw@&sfq lor m;atgipnhg{’l “@1@;&? urfg, HEErY 1ng6;|n8§18§<]:ek&)%romc

dbS@RERRPmoRAtY diggases.sobut oxy, tert - butoxy, pentyl oxy,
hexyl oxy, etc. WD 2006/ 030977 PCT/JP2005/ 017540 -14

" Al koxyal kyl" is exenplified by a straight or branched
Kkt Mode f@foafrgingouthé invention

Hereinafter, each group of the respective symbols in the present
specification will be explained.

“Alkyl” is exemplified by a straight or branched Cy.s, preferably Cy.4 alkyl,
more specifically by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 1-methylpropyl,
pentyl, hexyl, etc.

“Hydroxyalkyl” is exemplified by a straight or branched Cy.¢, preferably Ci.
+ alkyl which is substituted by hydroxyl(s), more specifically by hydroxymethyl, 2-
hydroxyethyl, 3-hydroxypropyl, 2-hydroxypropyl, 3-hydroxybutyl, 4-hydroxybutyl,
etc.

“Alkoxy” and the alkoxy in “alkoxycarbonyl” are exemplified by a straight
or branched Ci., preferably Cj.4 alkoxy, more specifically by methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, hexyloxy, etc.
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al kyl which is substituted by a straight or branched

ClL 6, preferably Cl1.4 al koxy, nore specifically by
worbtsmsgaTet hyl , et hoxymet hyl, 2-net hoxyet hyl , PCT/JP2005/017540

3-nethoxypropy|, 2- nethoxy %opyl, 4- et hoxybut yl ,

etc. 5 "Alkanoyl" is exenplified by a straight or

branched C1_6, preferably ClL.4 al kanoyl, nore

specifically by formyl, acetyl, prop|onyl butyryl,
pent aﬂMox h&&ﬁh@ykempleﬁm bjf a bhhlgbtecm‘ brasches] éiml, Pﬁef@@bly Cia

allgi &%‘f O][rs:sn 9teg%mgf€w?1' 1&63'{3? %%gé r ) CyA{ Mkoxy, nore
s E@fldaddy lﬁfmfeﬂfo&pinythyll,&tl@tyilxﬁﬂ%ﬂﬂ'mﬁlﬂmxe’e@prh&-mﬁﬁﬁwvogyl 2-

a nthlyl, anthlyl, etc.
m‘%g %’E‘JL’HYAT‘F E%%gff Bﬁ&&e{? ‘by phenyl and napht hyl .
" Cycl sallkanoyl™is eeemmmfﬁed byed stogight @dranched & er pisfoyaldy Gg-

Hs%}/}gp,]gal kéﬁbecg%ﬂ%gpbépnﬁ% §1 %‘ff,%#’ Rggpy%ﬁ L@g&&? en ano?fl hexanoyl,

eté.used with an aryl" is exenplified by a C3_8,
fer,
g: §| e Sﬁ#g?lhgﬁ ﬁg%rﬁél%’%@}L fudeE Rplogink Lﬁ%ﬁnﬂes apll i diAe)

nore Specifically by
| nd any‘lAryl”as enempplifiest by a mwocyc&ygbl@aq:lp@yq)r trlgﬁ%}lq (a@14, preferably

cl.oal
CeB aﬁ%%Pfg#%ﬂr“‘ﬁtpﬁar 1, Alphtnyl EHendRHAL antilyl, cte.,

‘ pdmd:lﬂgéy]prdﬁarahlydiqughenym ag Ih.Y etc preferably by

hydr ox O%{ﬂ{éﬁ gé &eﬁﬁ;ﬁﬁeh %y%fC3t e 9re?éi*ﬁ§1y' ¢4 &dloalkyl, more

cycl oal y fyl 1ncludes «
speeifigapRy ichielapropyls cyclebetyl, wclvmvbavﬁah@fﬂn ge. “Cycloalkyl

AEEE MR b a‘f‘ﬂ” bye 1-f§3’d W £Eef, ppéivrabby 6. glyﬁdlﬁﬂkﬂawmch is fused

nor e ica cycl opr.gp t an
way@n@méﬁp@ﬁ@abwmeaﬂi@% spep e by leagh fPuaRst, cie. The
ééf\é ﬁﬁﬂ’omﬁe “%9&105116 f@@&%ﬁﬁﬁ an a@le Ines/! Heea alibstsuent(s) which
enp

fied b | oal k
ssvomemplfed Py PRI, @9105%7 v efeRb T ey by
h§tbk AP Bpesieic eﬁﬂﬁbmwmbsﬁtmed cyeledleyl dbded witban aryl includes

cyclohexene. “"Heterocyclic group” is exenplified by a
2hyAmsyidag- Io¥hs Biccyclic 5 to 10- nenbered heterocyciic

group, “@&mc}élkmy 1bexqm@ﬁﬂea| Hyya Of.s,whetetaplys@5-g cydlealkane, more
cont ain

spﬁqunglé{ﬁ)y qyﬁ(}agéqpagﬁ,ocyg ?1@?1% Oc'?cf&peﬁﬁdégy%%%hfeﬁﬁm etc., preferably
cmlﬁ?&@ba& hﬁdeyalcb{@dane: group whi ch may be partially or

nonocycty i< u‘ﬁg'f’réer dﬁy’gﬁmlgh Gt o EP g%ﬁ%ﬁ‘%gﬁs O¥fclodiléne, more

@éﬁ@ﬁ@lﬂyfbw@cwr@pﬁeiwc%butmwb@rcé@emm; @@yzhex@m@ pigupreferably
V\/r]f)]g may be partially or wholly saturated, cont al n| ng
CYCPE* 4 et ero aton(s) selected fromnitro

and sulHeterocgnlic gtoups issgreviplificd by m@myﬁ?q: or ‘@@yg}c 5 to 10-
ox 20| %*1%%%\{{;@%! %-ghé‘{%hlcl?}ﬁa? arti Ery(ﬁzx%dﬂy saﬁ)fﬁﬂeﬂ}’&ontammg

zin azo t hi azol I)l/
lrlb ﬂd‘(eltfdylatorp(sp) stlectedhirbm migp PITB OKBgAT, and sulfur. e monocyclic or
btlceytcflg thXt%foocQIXﬁ@Echup which may be partially or wholly saturated may be
substituted by oxo.

The monocyclic heterocyclic group is preferably exemplified by a 5 to 7-
membered heterocyclic group which may be partially or wholly saturated, containing

1 to 4 hetero atom(s) selected from nitrogen, oxygen and sulfur, and it is specifically

| exemplified by oxazolyl, pyrrolidinyl, pyrrolyl, pyrazolyl, pyridyl, pyrimidinyl,

pyrazinyl, tetrazolyl, thiazolyl, piperidyl, piperazinyl, morpholinyl, tetrahydropyranyl,
tetrahydrofuryl, imidazolidinyl, oxazolidinyl, etc.
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tetrahydrofuryl, imdazolidinyl, oxazolidinyl, etc. WD
2006/ 030977 PCT/JP2005/ 017540 -15 The bicyclic

waebwrooeyel i ¢ group is exenplified by a bicycl PCT/JP2005/017540
heterocyclic group in whichstwo of the same or
di fferent nonocyclic heterocyclic groups above are
fused, or a bicyclic heterocyclic group in which the
above nonocyclic heterocyclic group and benzene ring
are f ugRtbicgilid Heterbsychip geapi is akémpléfiehtpy a bicydlibheterocyclic

gr@d)hgilrg{vggggg% Zolf,qlq,@am%ﬁar %Qﬁédr gﬂlLaé' g&@ﬂc he r&:gchc groups above are
fuS¥E BB hitidyetic Bytetodyono g;tmblln Wlmh thie abc‘m moSotyslic heterocyclic
10-negbered heter ogyc in t
araEyy \%ggpg,zeng Lfg Are ﬁ% d) cagﬂtl %Pec‘i\f'éia‘i o&%ﬁﬁ?eerﬁ%ry e(litl ré(&ndolyl
mﬁﬁhﬁﬁb@ﬁnéhanxmltr?gen oxygen and sul fur, and
refer exenpl.i f.i . ap i .
ﬁet er og‘%‘ég‘i 08y cﬁ cg‘ksxaé r?icﬁfe 33 Epﬁ‘i‘l ﬂb?f%bl‘r‘ocychc
ot Big ¢1ﬁ;e5 tmlmpi&&nﬁredfhmancthy ring) whlqhnn@sz be partiglly jog whelly

E{) %qafeglh @H}VF%L 902% g%tlza%)c{)%t??)ﬁé) %l%@ted RS hALIZRR; oxygen and sulfur,

aﬁ&pﬁﬁﬁ{ﬂﬂy exbihplifiedibpe,S artfi- mqgf{bgreg.ab«']brpgtm Hq:tﬁ@cychc ring.

pen F .Megptﬁ%ﬁ?%gﬁ@é’ ﬁiéldﬂben > o Oi%};)trole tgllaﬁglel R}éﬂdme

piifmdiae pydizine pipesidine) emmzmrqmbydrsmam rsyzpitithigphene,
t@gn%?éoﬁﬁ%gfn@ erme%]‘bf% 2! %gﬁfxﬁﬁl?@ 'b@nib%ﬁﬁ@ﬁ}’@ Btcﬁhydraﬁldbm 2,3-

exe di ne, pyrimdine,
dtlt}ndaﬂmhm[b]ﬁam - lamxzoﬂmc@ﬁm aﬁlélohnfpalpft Beleﬂogwpme

b%ﬂzeoxgéﬂma p@%l?&#{‘?}me 1&3&@2"0 Wlﬁng eher Opﬁéférhlﬂe fhbft@odyﬁhc ring in
Xe yr i di ne,
Rihg Azeleeemphﬁ@;b y;m_sndlqgﬂ gyé]n;u gle z,o?ﬂy gxazo e and thiophene,

?ﬁlﬁé%ﬁ érgf g?ﬁg P?ﬂdfﬂ@' eP&[f&a@lebﬂe&Ydey@hB ng in Ring B is

di ne

enemzbﬁecbhﬁp@ndwﬁmyr 4 ?ep&? palileﬁlg q'{unpg% gygole,

b%%{t%c{ | gﬁé&e mlelﬁd[.e.ﬁ tqwa@ilne {Biglo[ 32D blpydidinen piyetridieenand 1,4-

b@pzp@w@nie;m}é];egérg%eg%}q &gﬁ%ﬁ %m%san%yggi%glpen%me oxazole and
1 i'tﬁﬁﬁiotﬁwn?hb Cpah!uﬂﬂari}ﬂ feestatily pﬁiﬁdgmdlg&ghmphmnbl nlat } ond

W ato ar e ed" is exenplifie

by a sd?trafﬂé%ee’é %et?%lb wﬁ%ﬁ?lgge% cyclic het gPocycI e

whi ch r*mseteﬁamh@mﬁlgqmmmbyuaf endRAiroqmdinggomywith atom(s) to
Qﬁ%ﬁ%ﬁ’&ax? E%’X& 0 1§a %&qrﬁ@gs Ell b];ylrja(r) at Itclfr‘?g)S to%@%h{?‘e&d monocyclic
I{Htéiﬁé}&:lé #8ich My hinal onear th |hetmv mhm(s)r(e g. nitrogen, oxygen and
%]Efglo (? i[ Ig%’ cdgy{a%g)leshtg ]{ASf ﬁ\t?ﬂé%ghghﬂien)%g%‘ggﬂ?ﬁg oplgerazme
Iﬁau)phalinalthxyolmonphcﬂhlenhqmbmpsmbsc,lemlt ed by group(s)

select ? c(:yjc)hc%'mg]@ oyzggg\%bs(lkdtgd IA}{E R Hbstifubhts et

hal oal e substituted by

&eﬁlﬂhﬁiedgaqr((l}san a&iykwh(c@)ma}plbfew)bls'(ltg)ed st group(sy yelected frof () a
rba db
?%e n?}g?r%gw?@m (;ﬁ%n AP ox g f"ztéﬁg 1&&{3‘%’ 11&?’}{ ﬁ%grb e%&?tﬂute Y

hdlagends), aliyl(e), phémgh(s), etc., (v carbamoyl which may be substituted by

alkyl(s), etc., (vi) cyano, (vii) an alkoxycarbonyl,-(viii) carboxy, (ix) an amino which

.—4

may be substituted by alkyl(s), phenyl(s), etc., and (X) an imino which may be
substituted by an alkoxy, hydroxyl, etc.; (2) cyano; (3) a halogen; (4) an amino which
may be substituted by alkyl(s), alkanoyl(s), cycloalkyl(s), etc.; (5) an alkenyl; (6) an
imino which may be substituted by an alkoxy, hydroxyl, etc.; (7) a carbamoyl which
may be substituted by alkyl(s), aralkyl(s), etc.; (8) an alkoxycarbonyl; (9) a
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may be substituted by al kyl(s), phenyl(s), etc., and
(x) an imno V\,hi ch may be substituted by an al koxy,

waypdiemsgd7; etc.; (2) cyano; (3) a hal ogen; (4)PamJRIonsiol7540

whi ch may be subst ituted by (gl kyl (s), alkanoyl(s),

cycl oal kyl (s), etc.; (5) an aI kenyl; (6) an 35 im no

whi ch may be substitut ed by an al koxy, hydr oxyl, etc.;

(7) a carbanobyl which my be substituted by al kyl (s),
leteabdyyli€ groupeets. ; Rr&prrad exdthpiey obthosnhstitugiBjs) forlie substituted

AR ARREL TSRS AR o/ R T 5 o
sobsyclicbadochdicgrouy sthich manbavent taudlbetarp abiys) selected from
L T M e

meﬁeaﬁd aton(s) selected from nitrogen, oxygen and

sul fur Thg%%tfethéﬁgg o e "s?a%) %J‘Xl'k ﬁé‘tdlé*’%x{d R gyéxgﬂl'bﬁﬂéd by

preferre I'tue ubsti t ut
the ByaupctleRsdram Hg: foklomsmgsirmtilagdetoy and Hie ajkylupay be substituted

o thpddqwi ng formul ae, etc., and the
%%ﬁ% Eemsffgg&t |gt utped by 1 to 3 sane or different
groups. 0 14 R11~0 - &1 ~NkgR "NL5 optional I'y

substi Lyt ~1R'%L JﬁqtRirocyENc 0 OpriohAIHREReg
R 1, Rg't‘z RT3,” R14 g d R15 haveiihe Sql%:anﬁ%%gi'cri'@u
defi ned above. "HetBrocyclic group” of R5 U and

Wekein® R1R1?, RFARNa{ErR Oqueé i sgfrﬁliﬂeamrygf'sl'a%fﬂleflﬁed Move.
substituent’ for the substdtyted

and R1Hetpraaslis @ons airks Roy 5, @Rty R AR h?}mcmhc group”
\IOM'Z:BI@ﬂh)é'subsﬁMﬁéiﬁ |f61b/t|he s@wultm:&i hlk‘_y’/l of REIR°aRrObyd R fo R15 are

h zol erjd ne,
RN T K Ly
feﬁal@ﬂ@mmﬁ)ﬂetﬁl&)blﬁrpl@éﬂi&he efic. ha'l‘l&ﬁddbyﬂlt,ueimytﬁf theydubstittted

aI ko Cegrﬁg:}& ﬁc&ﬁmpg‘% (%3’5 apa ké{rl 3;}?3:1 IS}‘leg%‘? gg}tzlyth hlkoxy, etc.,

Iﬁlé&l’mﬂy? n@ﬁhﬁlh@xﬂt@t@h&hyl‘; hiy@rogyip umtlﬁfxyRé.té aPrdrtiRiariypreferably

SEBBP b 3eBigBUG tup 10 TR RSB RNe! 8111

s u bst i tTlm’ﬁubstﬁtnem(d") dostbstbdtintted a@ﬂy)lf RAR tind R, tahé the

bSt IFli!ltFl h%gubsgdhl?tf:& gxgﬁwhﬁéﬁt %qh@% 1tu%£ {?? gle%ﬁbgﬁtﬁted alkyl of
ET ktylexemphﬁbcbhy hyialogenmydfweyl,gmkéxyu ema(l@) a‘haioeﬂhjd etc.
St AR A6 Ry R BB, g
wngﬂlrﬂeat @dpmvalyhby ey elkyl Whyxhrm&yybe smtlmt%b&x/a al@gm
RUEBE Py o e S ppisL oot (<) Tor
exenpl iThee@bStﬂfelQ@fé@thK/@e)SUbﬁWT&ﬁ aging pf B\;; iRrandR/ ase
Stbiiiet! RSpdivBR BPER Y1 which may be substituted by halogen(s),
hydroxyl(s), alkoxy(s), alkoxycarbonyl(s), alkanoyl(s), amino(s) or mono- or
dialkylamino(s), etc. ‘

The substituent(s) for the substituted alkyl of R? and R® are exemplified,
respectively, by hydroxyl, an alkoxy, a halogen, an amino optionally substituted by
one or two alkyl(s) etc., and specific examples of the substituted alkyl are exemplified
by hydroxymethyl, 2-hydroxyethyl, methoxymethyl, trifluoromethyl, aminomethyl,
etc.

The substituent(s) for the substituted alkoxy of R* and R® are exemplified by

a halogen, etc.
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hydr oxyl (s), al koxy(s), al koxycarbonyl (s),

al kanoyl (s), am no(s) or nono- or dialkylam no(s),
wenee/03wg7 subst i t uent (s) for the substituted aPRYUPmN5/017540

R2 and R3 are exenplified, _swespectively, by hydroxyl,

an al koxy, a hal ogen, an amno optionally substituted

by 30 one or two al kyl (s) etc., and specific exanples

of the substituted al kyl are exerrpl ified by

hyd ][ loxmmhbwtueﬁ(s’) Yol thux ye?]dmwtgd mymﬁﬁm lexbmplified by

| uor am nonet t The
oA et PRl BT e koRyt peckBay g PRIty B0k Ry
-ﬂy@ﬂmwhyledaeum meltafl ogifinorahethyly\dc2006/ 030977

Cubst 1 et s it e dRTL ST LI pABRod PR are

e ified>b tnﬁub@hmgleyl dléluorqmeahyi stoeci f i caI |y

ﬁéf L haErAL it DI Reanabe s i AUE R ¢ examl e

of t heTlad Millesa gnsmptfutmﬂ wcmnbmaaomaﬂ Bg@d(% is @pcearhﬁed bya
hyl ,
CpdrefRpB ARG {EMCRY, it eptotfib SRR anctxelryREOTEY Y

trinethplend, tRdamEh@ent, pentmeetiglengs efcor ned by conbi nati on
of R4 d?d%%uiuéntﬁ@%ﬂﬂe&?ﬁ&tﬁ%d% SEBER7 aftf BleiHe b9fan

C3 5 a speciflIc exa es are exenplified
opnyonaumsmmyueé Ayl or e paﬁemaﬁl)m selhétltuq@émemmyp EF¥P- et c. -

10 Theg §éﬂ]l§l%§ Bf’fﬁb Qmac%[m&ﬁﬁr a%H@ﬁﬁBlE 'éil@sdo@(%ﬂﬂouﬁﬁ (B/of the

are exenp an optio substijtute
prasentnyentian meysine®idp: for e@am@lpemetg,amq qelcbwéﬁﬁﬁuclizﬁ%ilamof@%hbﬂde

\%1? t& % Q;ﬂﬁ'ié‘?ﬂ?&gb&%h{l&e aAng SRlAR Ri §dlis%u@ﬁ a§§kf§@dl&l,rfdmarate

nt i nvention may i nc

oeadatvp bigcate, mofhgansiionaicy b@wefl%suéfeeﬁea@ﬁeﬁaws SHleptfgd the like.
11?5%6 o@lﬂ%ﬁﬁﬁﬁﬁd ﬁﬁvﬁl dh @&Hﬂﬂgraﬁ% s@dhchs@agixiyc s ivdth a base

a ts such as acetate, unara al%%%%n%#%&?aﬁmhne

(feseramplsualkalh metal splénsuchds alsP

chh 8REA sald¢hch RS alchlcum sk, SRgari® bm&eltﬂﬁuoh asanpothythmine salt,
having an acidic %r?up s%ﬁ] as, car box salts with a
op gBn0 6igsalis,supp pea IFRealt) faR b MERHPTds (o1 a5 a
sodi umpsalakole fé@n@oﬂﬁd apr lar‘phaﬁhﬁceuad:amzl dcneptalglarsalh thereof
salts suc s.a ca g{y c base salts

1%9}1’}&556@3’8 i F@FWF%%@ %11‘{&%5 S&Fﬁ 3?718}’10 acid salts
such agn @oinjpaulme( 13af the praaenbmvatﬁnml, ame;nnca]Z(Somm baszd ba an

SRRl B B BRSSP N ST PR bereormy e

" epobmMpise&d mlﬂ'mpmSeﬂn ylmeatlem Ilnraddibwpmm fbl‘(nlﬁynddfans fierm may be

5%%?}1;?2{% ¢3s I g }1@5?8 H@&‘(]@Qﬁ khcegrlreé Pﬁ% p)‘?ﬁﬁg aQiBu @ bond or a
dysloakkasediyldnaiety] aidua mutdmmrmy hmye&get base on an unsaturated bond
such as carbonyl, etc. in Compound (1) of the present invention, and any of these
isomers and a mixture thereof may be encompassed in Compound (I) of the present

invention.

Compound (I) of the present invention may be prepared by the following
methods. "
Further, unless otherwise specified, the following abbreviations in the
present specification mean the following meanings, respectively.
DMF: dimethylformamide
- THF: tetrahydrofuran



enconpassed in the present invention. In addition, cis
formand trans formnmay be 25 present, in case that

waanmaond7 (1) of the present invention has a dedablbr2005/017540

bond or a cycl oal kanedi yl iety, and a tautomer may

be present based on an unsaturated bond such as
carbonyl, etc. in Conpound (1) of the present

invention, and any of these isoners and a m xture
thereQ®Nnnycmmampbmﬂﬁﬂgkﬁd in Compound (1) of the

prese en%gp t30 Compound (1) of the present

i nvent 9‘ A5F8R99%d by the fol l owing net hods.
FurtheBz]ﬁmk@ﬁs ot herwi se specified, the follow ng

abbr evj |o s.in the present specification nean the
follo nlngs respectively. 3 5 DVF:
dinethEi%ﬂﬁman1de THF: tetrahydrofuran WO 2006/ 030977
PCT/ JR 005/017q40 -18- DMBO:. di net hyl sul foxi de DVA:

di met hyFdt¥ % de Bz: benzoyl Me: nethyl 5 Et: ethyl
"Pr: i'Bopreagiatly butyBu: tertiary butyl Method 1: The
compound (la) in which Ring Cis group of the fornula
(i), and R4 is |o an optionally substituted alkyl or _,.
Muthed koRyeceomipouyd (feyn bdighy Ringre s group n%thﬁcfpxr@vlar{@ and R" 18

o oSSy Ry ke b Ry B e R g Totlowine

15

20

nfeB2)A.A R 0 (R2) A Rio
o)

CN Hal
2
D, e @
NH, -
(2-a) R,

(4-a)
Fl1 " R

(RE)"‘ Rw (R%@\ &
\N R4b N\/N\g—R‘”’
(Rs (R9)s 0

(6 a) (1-a)
wherein Hal is a halogen (chlorine, bromine, etc.), R* is an optionally

substituted alkyl or an alkoxycarbonyl, and other symbols have the same

meanings as defined above.

The present reaction can be carriéd out in accordance with the method
disclosed in J. Med. Chem., 1997, 40, 1634-1647, ibid., 2000, 43, 3168-3185 and
Heterocycles 1995, 41(8), 1617-1620.

Compound (4-a) may be prepared by the following method.

(1) Compound (2-a) and Compound (3-a) are reacted in a suitable solvent (benzene,
toluene, xylene, etc.) in the presence of an alkyl aluminum reagent
(trimethylaluminum, triethylaluminum, dimethylaluminum chloride, diethylaluminum

chloride, etc.) at 0 to 100°C for 1 to 24 hours to give Compound (4-a).



MNOH:00 Rob 3) Rdb (R n (R3)n (6-a) (1-a)

wherein Hal is a hal ogen (chlorine, bromne, etc.),
we4eiosodan optionally substituted al kyl or anPCT/JP2005/017540

al koxycarbonyl, and ot her s¥%bols have the sane 15

meani ngs as defined above. e present reaction can be

carried out in accordance wth the nethod disclosed

inJ. Med. Chem, 1997, 40, 1634-1647, ibid., 2000,
@ @omﬁd&ﬂ-@ Bund b ;@h& r(my atcasacdtodB) a duifab)e solvent (DMSO,

4

M%llr?%\h?mﬂw&/ﬁ A, 3B, i gfjﬁ Jp@gﬁ’)ﬁgs@ﬁc dé(fc?to ¢ (sodium

hy&ﬁd@)powsguﬁﬁmﬁirﬁﬁ Sdaluﬁnsmﬂth@hﬂ@, ssdﬂuuecthopuembwéd lithium,

llﬂa}lﬁ}@ﬁﬁﬁ{q&%ﬁ? etflfup% Lk h@lﬁfsﬁ&ﬁ&& eetcof a2 8at kA refluxing
5 tergpdr@ﬁliﬁ/bﬂih@mbmibm fod |1rteahyaloatsumgwmﬁ?@mpoundj@1 -a).

th | hl t
24 ot engngithe Edefah i dpofl Gyt a8 Mvehet ©
(mBﬁHEthEﬂﬁﬁbDlsZ@d%pyl alt6hq123ceGurep BIMD, PFLK), %Hln@bﬁp@@ﬁ@e of
are.reacte
o T D oy RO o,
popissimencaborate the!fhelaﬁnwldm@pmpﬂlﬁtméannﬁéx &4 ptprfo 100°C for 1 to
d d di th d but yl
10 24{1{ & %n%wég%tnﬁ)l um &Awg?(l (rao f/loalmu(rjnee sggl ue oy
hexamétdmppalingi (bea iidesat od with aaecidalys (a-tsal@fm%;elfﬂawgmd
et{.ﬁﬂpf E\ﬁ({]alﬁ eesocfl;erft I?l%acr)ﬁgﬁev ?(ﬂﬁerfeo &}rﬂané Cét@ﬂaﬂ?tﬂfﬁlxir@ t@inlerature of

IS reacted with
thé:scnitpgmrfdr asq 4|drayat053m Q@}D@ng (At (et hanol |

et hanqk %&lﬁﬁr@%hz@l SRRAY beFREIREEDLY %m@&ﬁﬁpo&ﬁ&(él)—a) with

in the‘% sence of “a base (so |unlg¥%g_gen car bonat e,
15 Coopews (hnungerrbg él?PV@dPEJ‘ﬁFPJ’FQ Teachign ¢ PBonat e,

pot assi um carbonate, triethylam ne,

Md| i soBr o%%/cl@?rtgq f(%lgam ne, Y,YE‘ &%(%mggc Ps, @ﬁ‘ﬂﬂ)ﬁﬁ@ (f%mgj]lat(l an]dOR4 is

arh 6ﬁ%ﬁﬁy Whbditaed alkytocat akysjcaftonydinagheguéifaoed oy teifdllowing
.) 1h a suitable solvent (benzene, toluene, xylene,
méih@) at a refluxing tenperature of the solvent for 1
- to 4 days to give Copgpound (1l-a). Conpound (1-a)ynmay
directly be prepared bhy—xeacting Conpound (4- a) tﬂm
15 Conpound (5) ugrdy above- nmegfli oned re
condi ti on. od2 he cenpound (| in V\:hICh Rﬂh‘gC

is grgug‘r 2for mJI@QQl)l) anmzﬁ““\(NH (5)

(R‘”’)n

(4b)

R1

R1
(R?) | 2
m _N OH (R%)m N
\%R“b

L \/Q_R%
N
(Rs)n R0 (R% n k10

20 (6-b) (1-b)
wherein the respective symbols have the same meanings as defined above.

This reaction can be carried out in the same manner as in Method 1.



an optionally substituted al kyl or an al koxycar bonyl

may be prepared by the followwng nethod. RL O (R2)m
waehMeRzoRAb~ /Hal ~Rlo (R3)n B NH2 (2-b) (R2PCmIB2045/017540

NH (5) 7(y (3-b) NH (R3)n Bn(44 b) RLRL(R)mAN

H (R2)"" A N 4b N:RobN(2 FBr RlO(R3)6 Rio 20

(6-b) (1-b) wherein the respective synbols have the

same m&anl ngs asd)defl ned above. This reaction can be
Mé@ibize ¢ogpound (14) ensedis beprepared dyithe filtowddg inethad.

2006/ 030977 PCT/ JP2005/ 01 %ng -2(3), Met hod 3g Conpound

(la) may al so be prepared 3t he foll owi ng nethod. Rl
HN\ R4 @8-a) mN' R4

B R TS

n n L Y

(RR)m D A (8-b) (Fﬁez)mA N Rya) ¥ Or(a)lRB)Hﬁ Rl
HN/\$7R4 o N/\S_Fﬁ

(7-a) (1-a)
or .

Y‘l

(R%)r (8b) (R%)r .
HN/\/?‘R4 N/\/Q‘R4
bio (R3>n R
(7-b) (1-b)

wherein Y! is B(OH), or a halogen (fluorine, chlorine, bromine, etc.), and
other symbols have the same meanings as defined above.
5 The reaction of Compound (7-a) and Compound (8-a), and the reaction of
Compound (7-b) and Compound (8-b) may be carried out by the following method.
(1) When Y! is B(OH),, in accordance with the method described in Tetrahedron
Letters 39(1998), 2941-2944 and Organic Letters 2000, 2(9), 1233-1236, by reacting
in a suitable solvent (chloroform, methylene chloride, THF, dioxane, DMF, etc.) in
10  the presence of a copper catalyst (copper (II) acetate, [Cu(OH)TMEDA],Cly, etc.)
preferably at room temperature for 1 to 24 hours, Compound (1-a) or Compound (1-b)
can be prepared, respectively.
(2) When Y! is a halogen, by reacting in a suitable solvent (diethyl ether, THF, DMF,
DMSO, methylene chloride, chloroform, etc.) in the presence of a base (sodium
15  hydride, potassium hydride, lithium diisopfopylamide, n-butyllithium, etc.) at ice-
cooling temperature to 100°C for 1 to 24 hours, Compound (1-a) or Compound (1-b)

can be prepared, respectively.

Method 4: The Compound(1) in which R! is -CN, _COOR?® or -CONR’R® may be
20  prepared by the following method.
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HN~ Rlo (R3)n -~ B) RIO (7-b) (1-b) wherein Y1 is
B(OH) 2 or a hal ogen (fluorine, chlorine, bromne,

wenaejo3oand ot her synbol s have the sane neani RQES/JRH05/017540

defined above. 5 The reactioq of Conpound (7-a) and
Compound (8-a), and the reaction of Conpound (7-b)
and Conpound (8-b) may be carried out by the follow ng
method. (1) Wen Y is B(OH)2, in accordance with the
g%} hod described in Tetrgfedron Letters 3HdS98),
N~2944 and Organic Lette 2000, 2(9), 1233-%236,
garting cyamizmgsgenta®Pe; (chl or of & m
; hlpr_i_d_e,_IHF, di b4 i
presenceg Hf copper cat al yst 0
ECu(()‘ETI\/EDA}ZClZ, etc.) pref@rably at room
enp ture for 1 to 24 hour Conmpound (1-a) or (1.
Corrpggﬁd (1-b) can be pr pa{ﬁga, respecti(velg/. é) ®)
When Y' is a halogen, by reacting in a syitable
sol vent (diethyl ether, THF, DVER)( " et hyl ¢n&°OH
chloride, chloroform etc.|) in tpgpresence of bagez)
(sodium 15 hydride, potasgium hydrige, |ithium
di i sopropyl am de, n-butyllithium 4tc.) at Jce-
cool i ng t enper at@DEINPAQOC for 1 to 24 hoWONC
Conpound (1-a) or Cogpo 1-b) can be prepar
respectively. Method 47 oppound(1) in (Wﬁ
-CN, -COOR5 or -CONRSR6 may
foll owi ng net hod. WO 2006/ @80977 PCT/ JP2005/ 01754@:
-21 Hal NC HOOC (R2)m A Ei %nizi ng agent (RRmD A
(RRYMACR4 301 CR4 C Y6 66 (9) (10) (1-&y®)

g Sgg &Rg(hg%@%?;%(c&g S)ég%é?ls bngcht}g ?ai%%%%a%%ggs Sle':?%}er(? a/l_)\ove.

Compound (9) is reacted with a cyanizing agent (sodium cyanide, cuprous

cyanide, zinc cyanide, etc.) in a solvent (acetonitrile, DMSO, DMF or a mixture
thereof) at room temperature to 100°C for 1 to 24 hours to give Compound (10).
Also, by using a tetrakis(triphenylphosphine) palladium catalyst, etc., and using a
cyanizing agent such as zinc cyanide, potassium cyanide, etc., Compound (10) can be
prepared.

Compound (10) is hydrolyzed by an acid (hydrochloric acid, sulfuric acid,
etc.) or an alkali (sodium hydroxide, potassium hydroxide, etc.) in a solvent (water,
methanol, ethanol, isopropyl alcohol, tert-butyl alcohol, ethylene glycol, diethylene
glycol or a mixture thereof, etc.) to give Compound (1-c). The reaction temperature
of this reaction is usually room temperature to 150°C, and the reaction time is usually
30 minutes to 48 hours.

Compound (1-d) or Compound (1-¢) may be prepared, respectively, by
either the following methods. '

(1) Compound (1-c) is converted into an acid halide by treating with a halogenating
agent (thionyl chloride, etc.) and the acid halide is reacted with Compound (11) or
Compound (12) in the presence of a base (sodium hydrogen carbonate, potassium
carbonate, triethylamine, pyridine, etc.) at -20°C to room temperature for 30 minutes
to 24 hours to give Compound (1-d) or Compound (1-¢), respectively.

(2) Compound (1-c) is condensed with Compound (11) or Compound (12) in the
presence of a condensing agent (1,3-dicyclohexylcarbodiimide, 1-ethyl-3-(3-
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wherein the respective synbols have the sanme neani ngs
as defined above. Conpound (9) is reacted with a

WwOoRensi03091g agent (sodi um cyani de, cuprous cyaRCTUEP2005/017540

zinc cyanide, etc.) in a sohyent (acetonitrile, DMSO
DMF or a mxture 5 thereof) at roomtenperature to
100C for 1 to 24 hours to give Conpound (10). Al so,
by using a tetrakis(triphenyl phosphine) palladi um

digethdlansihoprepyl) caodiitidden garhonylyamidazoly, dipénf cyanaphasphate,

etc&zziigrcl:qa gflnaeg;e%ggfr, glgt a% n@ﬁ\éfi"ﬁi}gf d18£ ?tﬁq}} dCérﬁﬁaund (1-

: d)Qﬁ:-lenﬁﬂMﬂﬂ o), @especumlyt The feacmam Em[m'atumos ) 1)' app°C to

10@t € a)ngalﬁz Iggétqur{/tgrﬁ% b l%gl?lg}{ g5 3001?1 LRSS t%f '@4']%%50)( I1H®he reaction

usisome epydensingaigent, ittreayt beesrsied amtao hhfb preserieplobie

SR oot St gt )

(39 mom;roaa@u-omsucsnwteai into a csbonie m@mm{lﬁksﬂ @stilsb@thxln d
c ggl&?er%sg gtﬂzrltléa'}?oﬂﬁe éfaisbﬁﬁghglo (ﬂl‘é&:eéstér‘?:té‘f3 oli‘@liﬁl%ed acid

anhgdride wiithednyorganic adidt(bivalie heidf @OYM%@SIW%E a@fP %Eé%sultmg
cqrp@éu?x{éngc&ﬁ &ged v§1t o b o'ili'i‘&i A1 ? C%ﬁl[i‘)%h@ (IBlih d&ultible sotvent

at1ng ‘agent hi onyl chlorid

 (BHE, tpluane] mtm@:eazqarw Qraﬂ linu@dﬁglvp@ht@@:@g ,\;gitq h1rydgﬁ.§5q§ﬁ%ce of'a base

(L%le&x&la% %%%ngtc )-20 1t 1@ o RAPBRAEforl BR3£hours to give

Ium onate, pot aSSI um 2 0 carbonate,
Comipetthd (laghi orel orpwurtsﬁ {ee), BERECHVEW. - 20C to room

tcg nper ébhﬁP?mgf(g) 3P Mggﬁé (ldiQaR e beapafediy @ivea corresponding

st@amgmmpoclmd &) aqeorde %@MCWPSH c@;\ﬁgﬁaﬁg' \(/?13/ oE ?

Conpound (12) in the presence of a condensing agent

Mg BRPoROTHY oosy Heh Ky -COSRHOR®of TRMNRH®) may

92 '%ﬂ%e@&[&mgh&md}odl i i de,
rbonyl di i m dazol e, diethyl cyanophosphate, etc.)
and, if @ecessary, in a soI vent (DI\/FO THk, di oxane,
etc.) olgive Conpound (g6~O¢)y or Bgnpoﬁrr@ (1-e),
respec |v The reaction t eraturerfs psOs
OCto( )0 d the reac¢t4d ime is usyal
m nutes 10 LN S. In_t_he_r_eactlon 5(Ri%i ng—t Rg
condensi ng age ' Rmay be carried out in thg
presence of I1g droxyben otri.azol e,

N- hydr oxysucci ni m-de, dtla 7, F’fs necessary (3) p)orrpound
(1-c) is corfv@ited intq a lgea,ﬂ\bﬁﬂl c acid m)noa] Kyl

ester (nmethyl carbonate ter, ethylgscatbonate ester,
i sobut hyl carbonate ester etc.), or m'%ed acid
anhydride with an organi c aci pi R T WNac
isovaleric acid, etc.) and the resultirt 1
i s condensed with Conpound (11) or ConggRipd
sui tabl e sol vent

(1-9)
wherein the respective symbols have the same meanings as defined above.
Compound (13) is reacted with Compound (14) or Compound (15) in a
suitable solvent (water, ethyl acetate, DMF, DMSO, chloroform, methylene chloride,
THF or a mixture thereof, etc.) in the presence of a base (triethylamine, sodium

hydrogen carbonate, potassium carbonate, etc.) at ice-cooling temperature to a refluxing
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(THF, toluene, nitrobenzene or a m xed sol vent
thereof, etc.) in the presence of a base
woORodeaBoB7r am ne, pyridine, etc.) at -20 C to r®8OomIP2005/017540
tenperature for 1 to 24 houkg _to give Conpound (1-d)
or Compound (1-e), respectively. Conmpound (9) or
Conmpound (10) can be prepared by using a correspondi ng
15 starting conpound in accordance with Method 1 or
teﬁig%’%@ﬁe 3f thieblvent or 1 Tzt banpaugide Componndali-Hrer Rpnjppund (1-
)- (R6) ORS or - CONHN(RS5) (R6) may be prepared by the
8following method. 0 0 11 11 110~- Hal-C R5'0'NH R5 1
26( (1:3 I&IﬁbNdhnd(l(R]?))m/be(pwparm Esgusing RZpmePoRdingGiating) R
. . - p~II REN-N'"CHA
COFF%“HE‘E?S f—‘ﬁfor(ém‘(" T%@)ﬁiéb&lhuérei n the respective synmbols
ha\ée the sane geani Rgs as defined above. Conpound
S.reacte j.t 5 ' i
ol g s ARl By SEFERR S COR 85y EPBRONTH vh Klbwine

méfthlodr of orm net hyl ene chloride, THF or a mixture
thereof, etc.) in the pre ce of a base o)
(tyi et hyl am ne, sodium_sh

_ rogen carbonat.egspdtassi um
bonate, etc.) gtyzice-coglipng tenperature to>a

@ ORAng VO 2006/ 03 97,32)PP2005/ 017540 (RH2
{ éhperature of FAMIRYl vent \Lor 0 24 hours to 4
Conpound B* or—Corpound ( 1- ‘Qm ungd (13) c R

(16) (18) (1-h)

wherein the respective symbols have the same meanings as defined above.

Compound (16) is subjected to Grignard reaction with Compound (17) ina
solvent (THF, diethyl ether, ethylene glycol dimethyl ether, benzene, toluene, xylene,
dioxane, etc.) at -20 to 100°C for 30 minutes to 24 hours to give Compound (18).

Compound (18) is reacted with an oxidizing agent [e.g. chromic acid-
sulfuric acid, chromium (VI) oxide-sulfuric acid-acetone (Jones reagent), chromium
(VI) oxide-pyridine complex (Collins reagent), dichromate (e.g. sodium dichromate,
potassium dichromate, etc.)-sulfuric acid, pyridinium chlorochromate PCO),
manganese dioxide, DMS O-electrophilic activating reagent (e.g.
dicyclohexylcarbodiimide, acetic anhydride, phosphorus pentaoxide, a sulfur trioxide-
pyridine complex, trifluoroacetic anhydride, oxalyl chloride, and halogen), sodium
hypochlorite, potassium hypochlorite, sodium bromite, etc.] at -20°C to 100°C for 30
minutes to 24 hours to give Compound (1-h).

Compound (16) can be prepared by using a corresponding starting
compound in accordance with Methods 1 to 3.

Method 7: The compound (1) in which R! is -CON(R®)COR® or _CON(R®)SO,R’ may
be prepared by the following method.



conmpound in accordance with Method 4. 5 Method 6: The
conpound (1) in which R is -CORS nay be prepared by
woOheosfosdd7owi ng nmethod. OH RS R5J H (17) ( R2parAPr2005/017540

RSMjHal (RR)m A (RR)m A G R4,--" CRA CRA GGG

(16) (18) (1-h) wherein the respective synbols have

t he same neani ngs as defi ned above. 10 Conpound (16)

is subjected to Gignard reaction with Conmpound (17)

in a solvent (THF, diethyl ether, e¢(§yl e gl ycol

di ret hyl ether, benzene, toluene, RS nWec di oxane,

etc.) at -20 to 100C for 30 minutes ﬁﬁf24 0

gi ve Cagpound (18). R@érpowad (18) |s react ith an

oxi dilzi hg agent [e. 94 Shrom c gﬂ 2

chré:garf\'u (VI) oxi de- Md acet n

redgent), om um (V1) oxide-pyridine copg
S

(Col I'i gent), dichromate (e.g. sodium di chromate,
pot agBNum e chranat etc Y-sul furic acid, pytidinium
chl orochronat ¢ ,/ gapgse di oxide,

DVSO- el ectrohi i ¢ act | vatl na r eagergo,( e.

di cycl ohexxl1c@|§bod| |N anhyd r,ng' phosphor us
pent aoxi de, a sul fur trioxi id lehe conptex,

trifluoroacetic anhydride, oxalyl chloride,
hal ogen), sodi um 20 hypochlorite, pot agBT)y
hypochl orite, sodiumbronmte, etc.] at -20C to
for 30 mnutes to 24 hours to give Conpound (@-h).
Conmpound (16) can be prepared by using a corr q_igondl ng
starting conpound in accordance with Mt hodé to 3.

25 Met O(rjz:\%n tHd s d14 havexhekamd nmidanings as defined above.

B Re) Sp ]
fol | omﬁihz‘;epmd%@ W%%W&gmg@@%ﬁ%@ 5 e}gxﬁio(ﬁﬁ)em the
pre&%c@%‘f@@as&soaﬁlm RydrogéaHaborfatg Wofasfium carbonate, triethylamine, |

pyridine, n-butyllithium, sodium hydride, sodium hydroxide, etc.) at -78°C to 100°C
for 30 minutes to 24 hours to give Compound (1-i) or Compound (1-).

Method 8: A compound in which R* is an alkoxy and R is hydrogen in Compound
(7-a) or Compound (7-b) may be prepared by the following method.

COHal
3 .
(i RAe
(22-a ) '

NHp CI (23-a)
N3 Ric
)
(21) R <R2>m )
(Rz)m ZN o
COHal
(22-b)
(23-b)

wherein R* is an alkoxy, and other symbols have the same meanings as

defined above.
The present reaction can be carried out in accordance with the method

described in Synthesis 1995, 449-452.
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R6 NIC(19) (R)YmMCR AG(R)YMCPR4 (1-i )

R5-S2Hal 5 0 G (1-d') (20) R-SC6iNFC A (R)YMC R4
WG2(@+03)977 wherein the respective synbol s havePChnarmase:7540

nmeani ngs as. defined above. npound (1-d') is

reacted with Conmpound (19) 02r ‘Conpound (20) in the
presence of a base (sodium hydrogen carbonate,
pot assi um carbonate, triethylamne, , 5 pyridine,

n- but )@émpdiuﬂdiml;fsdrmdlwﬂm b bese Goethyiantipejddxoptepylethylamine,

e S b e

s@faﬁrm&mmt rch\rdsmﬁhanaﬂsylare bl ridey TAIR) dRIGANE,SLtGY Al 19BN

telggpefa[rl e g}qd %\ﬂ(hr?? 61)7'8 %gl undou%%@%— Y@P’ﬂﬁﬁpeﬁﬁp?ﬁ% to give

Cbﬁlgsumsq) or(@AnpyundN2p-b) RéspeRivelgl) RL (R2) m A (R2) m
HN (22-b ) 10 ( 23-b ) wherein R4, is an
al koxy, and ot her synbol s have the sane neani ngs as

Migliddhedrtrbmmepouniti €1 2)rie sénth Rbiscmni aptiovally stbstitited agingand R®

i BRI aprwﬁgs&gfé?%%@%%%ﬁe%2883/ 017540 <25

R! r!

<R2)m«@\ H-R™ (R%@\ (R2>m@\
' N (25) N R™ CHolp N

R T SR N
s NCS  CHgHal oo N IR

(g4-a) (26-a) (1-m)
H-R4d R!
SCH
CHsHal " ncw Zn (Cu) N\/)— R
(R3)n (Ra)n (R")n
(24-b) (26-b) (1-n)

wherein R* is an optionally substituted amino, and other symbols have the

same meanings as defined above.

In accordance with the method as described in Tetrahedron 51(27), 7459-
7468, 1995, etc., Compound (24-a) or Compound (24-b) is reacted with Compound
(25) in a suitable solvent (acetone, THF, dioxane, etc.) at room temperature to 100°C
for 1 to 12 hours, then reacting with a methyl halide for 1 to 12 hours to give
Compound (26-a) or Compound (26-b), respectively.

Compound (24-a) or Compound (24-b) can be prepared in accordance with
the method as described in Chem. Ber., 1968, 101, 3475-3490.

In accordance with the method aé described in Tetrahedron 58(2002), 2899-
2904, Compound (26-a) or Compound (26-b) is reacted with a Simmons-Smith
reagent in a suitable solvent (THF, dioxane, etc.) at a refluxing temperature of the

solvent for 1 to 24 hours to give Compound (1-m) or Compound (1-n), respectively.

Method 10: The compound (1a) in which Ring C is the group of the foﬁnulae (iii) or
(iv) may be prepared by the following method.



Compound (21) is treated with a base (triethylam ne,

di i sopropyl ethyl am ne, pyridine, etc.) at room
woenp@set’ar e, then reacting with tri phenyl phosparar200§017540

a suitable solvent (chlorohgrm nethylene chloride,

THF, di oxane, etc.) at room tenperature, and further

reacting with Conpound (22-a) or Conpound (22-b) to

give 5 Conmpound (23-a) or Conpound (23-hb),

reﬁpectlvely R*MetHood 9: Thedgonpound (1a)

ptional ly gugstitute qno and R1L | e 0geRe

prepared by the fqkfow nmet hod. RkRRg a |

N
3 N\}!’TR? @u) ( R3 N/>—H4

4 d Zn (Cu) N (R3)NT : R3 24b
(26}_(82)7)1(1 n) go(whzerelg R)43 |s(§§)ggt|(onzall( ) (»)

su bst . twheminam respecéive Syﬂlnbdis heyerthsl semieameanings asglgfped above.

(151? gégcr |‘ﬁ§§nﬁqg r a e%qg%g%?gs) . t72f5E9r]e746

1995, Et@rsseﬁomaoumdca(rﬁqudrowg nngltg)thq metho
5 d{s?@@{de% b3 SRAPEHAH 1 4250008 65 Yhdabhes. sol vent

| OXane, room terrper ature
100C 1Gompeurkd €23) isxepeiad Wltm(%@ﬂp‘?‘@éc,@g)nﬂ' 4f ﬁt%l‘é?l"rf’é{‘*rﬁ‘i?"f

a%%l!ai %%xr%&r Eaé %i) 1P BQibte §c9v&it ‘(&etl@@é‘iﬂoﬂﬁﬁhaﬁaﬁ ethanelf

r espect
dmmmwaowﬂ DT, 5t pArapHiced AP SO S oagrep of smmonda
ggﬁ; NRMAn 83t @a‘?ﬁxﬁf)hlﬁﬁgadefhtgiﬁﬁ‘hoﬁ@m form&6 Samdfium carbonate,

10  amOp&EHR gn@a&a %&Eﬁéﬁ@&fp?c%ggaé get (ggbﬂ%@%’ﬁgﬁﬂ a8 B84 o give
t}%ez&n#@t)ouﬂﬁ 1§mmﬁls(t&ﬁr&ghnl s reacted with a

ns-Smth_ reag eg in a _suitable sol V%”ém%ﬂ_a'ﬁfm
di oxan€ompprnd () cgn EPFW?W}W%? SQTFROBFIERE S
c§ﬁ’1 Y& inf REorlah& with g Hsthiod agidveriBedriroBitdré. Mag. Ghem. Lett.,

oun 1- respectively. Method 10: The conpound
1?9%1’)V°i1§ @éﬂ cg‘lﬁ ng Cis the group of the formulae

15  (§) Prepar@ifion of the compound in which R? is an alkyl
The compound in which R® is an alkyl may be prepared by carrying out the method of

(1) described above in the presence of alkylamine (methylamine, ethylamine, etc.).

Method 11: The compound (la) in which Ring C is the group of the formulae (iil) or
20 (iv), and R* and R® are combined to form an alkylene may be prepared by the

following method.
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25 (iv) may be prepared by the follow ng nethod. WO
2006/ 030977 PCT/ JP2005/ 017540 -26 R1 R4-CHO R1L R1 9

wapoEea8)97R (R mA (RR2)mA (RR)YmA (r) or equi vaCeaPr2005/017540

thereof NN \>R4 or />-R4,70 anmonia or NN (R3)n B
amoniumsalt (Rn B9 (R3)n B (27) (1-0) (1-P)
wherein the respective synbols have the sane neani ngs
as defined above. (1) Preparation of the conmpound in
which RO i s hydrogen Theypresent reaction can be
carried out in accordanc$ with the nmethod 5 described
i n Bioorg. l\/bg. Chem lywtIiNH 1998, vol .8, 3443-3448.

Compound (27) jji s. react i th Conpound (28»Wor a
equi val en reredtd (_ag_%?gl?.hem acet al ] E}/c. ) _J_ﬁr_z_a>
sui téﬂiﬁ) ent (acetic acid, net
di met hoxyethane, THF, DMF, etc(R)e
sol vent i(?%ae presence of anmonia an 3sanoni um
salt (ammoni um acet ate, Bhmoni um fornmate, anmoni um
carbonate, 10 anmoni um,bepZogqt e, anmoni um pi col ate,
etc.) at 0 to 150C foR M d* 48 hours RO give the
conpound i n_whi ch_ R9 is hydrogén. Conpg (27) can be
pr epar ed byB j ‘g cor r edi$8redi ng €t hr * Qe und
i n accor dance [Wi2h t he—rethod>as described N ;ygorg.
Med. @e @ tN 19098, vol.8, 3443- 3448\ 15\(2)
Pr epaf ti\Qn_of 't he conpound in whi ¢&?) 'A an al kyl
The conpound i d3#A)ch R 8 is- an al Kyl ey be1jgnepar ed
by carrying out the netho® of (1) described above in
the presence of al kyl am ne (nethyl am ne, ethyl am ne;
etc.). Method 11: The conpound (1 a) in which Ring C
is the group of the for II_?ne (iii) or 20 (iv), and R4
and RO are conbined to f an al kghene may be
pr epar edgby the follow;;% et hod. ¥&
7540 27-&\&(‘ (R%);

Hal

(29-b) (31-b)
R . (Rs)n Yo R
(RA):s q (33b)  (RI)q a \
RN " "
' Br” N~y ), e N~y
(32-b) (1-r)

wherein Y2 is -B(OH),, -B(OR®), or -Sn(R%)3 , W is an alkylene , and other symbols
have the same meanings as defined above.

The present reaction may be carried out in accordance with the method
described in J.Med.Chem., 2002, 45, 999-1001 and JP 04-504709-A.

Compound (29-a) is reacted with Compound (30) in a suitable solvent
(DMF, DMSO, DMA, etc.) in the presence of a base (sodium carbonate, potassium
carbonate, sodium hydrogen carbonate, potassium hydrogen carbonate, triethylamine,
etc.) at 0 to 100°C for 1 to 24 hours to give Compound (31-a).

Compound (31-a) is treated with bromine in a suitable solvent (methylene

chloride, chloroform, benzene, toluene, xylene, etc.) at ice-cooling temperature to
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0 WNH Hal (30) \\~/WBr2 (R3)n BN (Rn EIID (29-a)
(31-a) RL (RR) ARL Y2 Br NNW(33-a) (R2)YmA NSWY
wo2006R30917B N (32-a) (R3)n B (1-G or 1 1 RPETNR#d05/017540
(RRYmA (30) (R)YmMANBr2_4dal I NINW (29-b) (31-b)

Y2 Rl\(RS)n Rl (R2)m A (33b) (RYmMANIT ~1 \~ Br
NW3 NW (R) B (32-b) (1-r ) wherein Y2 is -B(OH) 2,
-B(ORa)2 or -Sn(Ra)3 , Wis an al kylene , and ot her
roowieal ratlﬁl@\f&tttﬁzzsmmsn@gwer(gﬁnmndéﬁz-labd above. The

the e ng&%gf GRal R wsagiof HitH! Cimbhlind (35 3R A ERntt bl
pARRIGIacho Y OlorBAIATI A). Sompmalsit bo8valent pliadiom

oS5 SRR s BBUUER0E PRk ohospine
pAlEilir Kﬂlﬁdﬂbﬁd‘@tpﬁlladioma(iﬁ iageate, etc., can be used as the palladium
catalyst. In case of using the Compound (33-a) in which Y? is -B(OH), or -B(OR),,
it is preferable to add a base in the reaction. As a base, for example, an inorganic base
such as alkali metal carbonate, alkali metal hydroxide, alkali metal phosphate and
alkali metal fluoride, or organic base such as triethylamine can be used. Any solvent
may be used as long as it has no adverse effect on the reaction, and examples of such
solvent include dimethoxyethane, THF, dioxane, DMF, dimethylacetamide, toluene,
benzene, water or a mixture thereof. The reaction temperature of the reaction is
usually 60 to 150°C and the reaction time is usually 1 to 24 hours.

Furthér, Compound (1-r) may be prepared by carrying out the above-
mentioned methods using corresponding starting compounds.

Method 12: The compound (1) in which Ring C is the group of the formula (i), G is -
S(O)p-R7 and R* is an optionally substituted alkyl or an alkoxycarbonyl may be
prepared by the following method.

R R™—Hal
» BZ-NCS o S ©(36)
(R)m — (R)m /u\ —_—
NH, deprotectlon N” “NHp
(34) (35) M

'R1O

R1

4b
. e
7 O 10 Hz @ R1 0
2 s (38) R R oxidization( )i
(R )m N /& D —— N/\g; 4b—-—-——> ; )N\ \ R4b
N~ “NH acid 7 )\ R R =N
H R'Ng” N

37
(87) (1-s) (1)

wherein p1 is 1 or 2, and other symbols have the same meanings as defined above.
The present reaction may be carried out in accordance with the method
described in WO 01/64631. The reaction of Compound (34) and BzNCS may be
carried out in a suitable solvent (THF, dioxane, diethyl ether, etc.) preferably at room
temperature for 1 to 12 hours. The obtained reaction product is treated with a

base (sodium hydroxide, potassium hydroxide, etc.) preferably at refluxing



car bonat e, sodi um hydrogen carbonate, potassium

hydr ogen carbonate, triethylamne, etc.) at 0 to 100C
wobanoeh300724 hours to give Conpound (31-a). 10PCoapmosicl7s40

(31-a) is treated with broni,ge in a suitable sol vent

(rmethyl ene chloride, chloroform benzene, toluene,

xyl ene, etc.) at ice-cooling tenperature to WO

2006/ 030977 PCT/ JP2005/ 017540 -28 roomtenperature

teﬁlgéraﬂur& For23D monlitss thd lgiuvetoGinp CongpoaB@{3)). Conpound

N e S e R e GO

sufteble\alvent (a@étode v:ad:thmtol,oahdrmdi,l aler) prdi¢rablysit rears feraperature for
tet rak| S (tri phenyl phosphi ne) pal | adi um (0),
1hhques 19 Sphosphine) 5 pal ladium (11) chloride,
5 pal | adiheebdtion @fo@dmp(ﬁmde(%) andc@mnpeunﬁs(éa) mmybeearried out in a

suetggfeéj) Veﬁl %f?t@ﬁn Qth%noT é%@%'?%ﬁ P%s; gﬁ’l tﬁQgPé%HﬁEé of a base

(spmaﬁﬁlﬁﬁbbgert arboithte sbéism aamqu&: memsmmparbmat?, bégileylamine,

etg. EPB%XE@EB’ aet gr,@ a)flpg %r%?ﬁ%t& egt%f' § t(C)I %H ﬁ*ﬂé%b'ta[lfi&f Rhction

piotosphay be areated sfithadni acrcbthazﬂrdchlmq md, sglrfum aeifdi B~ base
10 lge%gg.ﬁgcméc 5?18 hé‘tl:)alﬁ] ans%ﬂ%ﬁ@ sBﬁlths&)@nze%@}’to?t@n\é eﬂ‘leﬂeo ni¥@Yanol,

as no adverse effect on

ethemu ¢ton ,pr@fmbwanpﬂ@gnguter@mﬁur%fw\léﬁ t24|h9@¥5l18é1"e compound
( yret hoxyet hane, THF, di oxane, | M-, di nethyl acet am de,

]t%)l uene, benzene, water or a m xture thereof

r eact | Oampenncbf las)is seastedhigh A AxIdiZIRE pgent &@atg|qh§prggprpglz0m
éé%&d?@éje C;%‘?oil@@%k(ﬁ{é (R'eQiPsteh‘eQd ‘Pdainhaik) ), ind sidtabRUOBrent (acetic

prepar ed arr
15  agdt dlph@leabbl@éofog_rg, Iﬁ@ﬁhﬂf@@ﬁ é%loi?gt:*ma apl ﬁtgxgno 1so¥rop91 alcohol,

e t e FRIRPa IR 10¥CFod30 Riinukeeto 24 hours to
b%%ﬁ%léﬁﬁgé}?}a%%}xﬁ{l ch eRl ng }()3 is the group of the

giveroempeupd YOG is - S(OP R7 and R4 is an optionally
substituted al kyl or an al koxycarbonyl may be

d by the foll
MR h - TIRGIRIRR (i Vi B e S O R T or
ﬁ YolRbwina mdtiodR1l 2 A(R2) S RY
20 (i%)glgj%iy(Rgg&A R10 oflccjill zaltHig(%( R) EER mA (R

R | (R )n‘
@ R10 (Rz)m‘@\ R10
(40)
/l\ 3
ey

(39) (1-u)

XN (42) N
WN/\/X-R‘* : N// i
(R")n R | (R3)n R10
(41) (1-v)
wherein X is a leaving group such as a halogen or an optionally substituted

alkylsulfonyloxy (preferably trifluoromethanesulfonyloxy), Y? is -B(OH),, -B(OR™),

or -Sn(R%), R?is an alkyl and other symbols have the same meanings as defined
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4b N Rdb NR7 NH acid R\ ~S)~N H S (Opl (37) 20

(1-s) (1-t) wherein pl is 1 or 2, and other synbols
woave/Bbre7same neani ngs as defined above. ThePOTAB®NS/017540

reaction may be carried outzjn accordance with the

met hod described in WO 01/ 64631. The reaction of

Conpound (34) and BzNCS maybe carried out in a

sui tabl e solvent (THF, dioxane, diethyl ether, etc.)
aboWeef erably at room 25 tenperature for 1 to 12 hours.

Th d t
T b e AL R kb L0 o o
Cd?ﬂi /u?g E\ﬂg%))é 7%Sb$?i}§lwm ﬁxgtpNBeﬁ&DGﬂ DpOLum catalyst to give
e
RS L ot DB are! ol e
su€i3ay tearaklis (Eﬁtmﬂnylphés’pﬁ)nebrpgdladeumdﬁ}, |bmﬂtrtplntenylph@§ph1ne)

e L

cathdyss. I ddse of esing ltlﬁ!rCmﬁp@mdp(éthr @gmpomph(@() m,yy@mb Y is -

B@ﬂz ﬁga% (?lg)é_t ﬁ nfgﬁ%ger%;l% E)dr {ci}i fﬂ%% l%aitt?c%:ﬁ’ enAS a base for
expn@kf; a0 énaramic lbamucl{l 9o likaki cagmatsa ﬁB@Hdﬁ%al lgféa%ﬁ%

S Feplenne)

' tnEﬁrylanMawmbe Iueeﬂ';t Ay sobyend they bedipedas langasdbhag

gn Q]jﬂé’l%%?&&{ Qhd %xéafﬁblgs oftielsdlvent Rlehuflie ]FMB) THF, dioxane, DMF,

uenes on’c aci d etc) In a sujta

d1m&n2m¢gam1ﬂgj tolueac, b@;&p@ﬁ@r ar@{xﬁlgﬁéhereoét ﬁéﬁ&pactlgpém}lperature

ofﬂﬁg Eﬁfs@ﬁ’é r\éa&ionﬁ@ﬁ;kd@fl‘y% th QB'D‘QT ,PréfeabliPB0 o 120°24andabie seaction
Ive conmpound (1-s). npound (1-s) is reacted
tmwumu%lrallmﬁltal%wfsagent (meta chl or operbenzoic acid,

hydr o ?@gm Sﬁlﬂ?({ﬁ??n@@i:lgoﬁlf@%lsw (=21 3@' propackertayr donvyrting fthe
a suita Sol ven ace aci | OXane
21D SOMrR] OhEPHPEHL(LN BT g Foresy corgpound ipto hydroxyl

adcﬁﬁﬁﬁ FB’ b cahwaliohal tethad) @bllowéd By halo gelmtm’g)ot atk@'lsulfonylatlng
t hereof etc

to 100C f.or 30 mi
Aks9: Carpeneg lsotnd tor Soespnadifte sopaP ey Bk lsfhere) i
f R tivhd1 GRolp GﬂR‘Clsl dnbdredyranglified ad:mrdmg helh wtl@q@ deseribed in

th%oprg:sl,elnz specYﬁcatloR £ 8 acgr?vdenp ¥ndl metfl&!i lip i%&gsamy: t hod.

Method 14: The compound (1) in which Ring C is the group of the formula (i) and G
is -S(O)p-R7, -0-R’ or -N(R®)-R” may be prepared by the following method.
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2 R(RnBRL 10 (R2)n, RIO (R)YMRINR4 (40) N R4
XN (R3) BN (39 (1-u) RL (R)mRL Y2 X ~N 4 (42)
wORRerm3#7M 4 N ~~--R N R 3) 3 (R R10 (R )n RlecTge®dps/017540

(1-v) wherein Xis a Ieavi_? group such as a hal ogen

or an optionally substitute al kyl sul f onyl oxy
(preferably trifluoronethanesul fonyloxy), Y2 is _
-B(OH)2, -B(ORa)2 or -Sn(Ra)3, Ra is an al kyl and

ot her synbol 8' have the sane meani ngs a® defined WO

2006/ 030977 PEGTTP200Q% 017540 -30- abo 10

Cormpound( ) &o und( 41 )iqPBNdhe okt t

Compound (40) © %nd_(_éli)_,_»respecu e\ x4 he
=N

presence of a gal I/Eq\h um catal yst to gi vey’_

Conpound( 1-u) or SConpound(1-v). A zeroval ef(é or

di val ent pal | adi U(nm §1t al yst 5 such as tetr %pé

(triphenyl phosphi e‘§ pal | adi um (0), -

bi s(tri phenyl phgsphine) palladium (I11) chl |2je,

pal | adium (11) acgitase, etc., can be used as the

pal | adi um cat al ys(43)| n case of using the Conpound

(40) or Compound (42)  in which Yis - B(OH2 or

-B(OR)2, it is preferable to add a base in the

reaction. RS a base, for exanple, an iFﬂorgani c base

such as al katT\net ako car bomateH al kalJ Pt 3 10

hydr oxi ﬂ%)m I kali met al @ijsphat(%é)kaRl net al
~fluoride, or—an arﬁm_hasé_su&hﬁstrie yNarg |§+ can

be used. Anye@?'l t may be used as Iongq7a%/il~‘t=Nhas no

adverse eff on the reaction, and exanples of the
sol vent include do, THF, di oxane, DVF, (1-x).
BB
R'—NH
(45)
R1
(R%@ R
N\ 4
R
R7\N)§N
I‘:‘{s

(1-y)
wherein the respective symbols have the same meanings as defined above.
| Compound (39a) may be reacted with Compound (43), Compound (44) or
Compound (45) in the presence of a base (sodium hydride, potassium hydride, etc.) in
a solvent (THF, dioxane, DMF, DMSO, etc.) or without solvent to give Compound (1-
w), Compound (1-x) or Compound (1-y), respectivély. The reaction temperature is
usually 0°C to the refluxing temperaturé of the solvent, and the reaction time is
usually 1 to 24 hours.
Compound (1-w) may be reacted with an oxidizing agent in accordance with

Method 12 to give Compound (1-z).

In the above-mentioned methods, if the compound of the present invention,
the intermediate compound, the starting compound, and the like have a functional

group (hydroxyl, amino, carboxy, etc.), the reaction can proceed by protecting the
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di met hyl acet am de, tol uene, benzene or a m xture

thereof. The reaction tenperature of the present
woeemtidm17i s usually 60 to 150C, preferably 80PCO/JIRRDOL017540

and the reaction 15 time is,usually 1 to 24 hours.

Compound (39) and Conpound ?Z’)fl) can be prepared by

converting the group S(Op,-R7 of Conpound (1-t) and

the correspondi ng conmpound into hydroxyl according to
fucGEHAY BRlup OFal pro®kting grduplwidelis doyvbetiongipasédip tbe field of

al kyl sul fonyl at.i ng. - .
odsHe it honte Rl Al e
A ) e, fo
sty ammad Reptemmgon ey
OfLF TRYBY 8IS WYE AL ﬁ(%’ NECessary e
givap g addio g beofop exmple;lfert butovhicatboRyh hezyilexsicaonyl, and
kg oo piir e BoBsciob B inab ey b SRnblEc ik i3
m2Hy6LRBERYI! aRTBénkFRRAE/MEIEA0 -31 RL Rl 2 Rio 2 Ro
Eg))F’l FL@_LE{%@I)a ﬁﬁ%c%%%gg%%%réﬁ%@e nd}h%i%”teél?%d\ilate
céhb§uR)ane Rieparet (adegrding-tR4hdraborea¢ntingd ngithods, thedorgtional
%pxc)an be C&B\Ierpigd Igﬁmo%f?éd a&rcﬁ%@o%@c&&nti%al method. More

~ specifically, the following methods are mentioned.

(1) Modification of amino

After an amino is protected if nécessary, (i) a reaction with an alkyl halide,
etc. may be carried out in the presence of a base (sodium hydride, triethylamine,
sodium carbonate, potassium carbonate, etc.), or (ii) an alcohol, etc. may be subjected
to Mitsunobu reaction with dialkyl azodicarboxylate and triphenylphosphine, and
deprotection may be optionally carried out to convert the amino into a mono- or.
dialkylamino.
(2) Conversion of amino into amide

An amino may be converted into a corresponding amide by a reaction with an .
acyl halide.
(3) Conversion of carboxy into carbamoyl

Carboxy may be converted into a corresponding carbamoyl by a reaction
with an amine. ‘
(4) Hydrogenation of C=C double bond

A C=C double bond may be converted into a corresponding single bond by
catalytic reduction using a transition metal (platinum, palladium, rhodium, ruthenium,
nickel, etc.) catalyst.
(5) Hydrolysis of ester

An ester may be converted into a corresponding carboxy by hydrolysis with
an alkali (sodium hydroxide, potassium hydroxide, etc.).
(6) Conversion of carbamoyl into nitrile

Carbamoyl may be converted into a corresponding nitrile by a reaction with
a dehydrating reagent (trifluoroacetic anhydride, etc).
(7) Conversion of carboxy into 4,5-dihydrooxazol-2-yl

Carboxy may be converted into a corresponding 4,5-dihydrooxazol-2-yl by
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R7 N R8 (1-Y) wherein the respective synbols have

t he sane neani ngs as defined above. Conpound (39a) may
woeotemaet7ed wi t h Conpound (43), Conpound (44) ®8CT/JP2005/017540

Conpound (45) in the presencg of a base (sodium

hydri de, potassium hydride, étc.) in 5 a solvent

(THF, dioxane, DWF, DMSO, etc.) or wthout solvent to

gi ve Conpound (1 w), Conpound (1-x) or Conpound (1-y),
a f&é@ﬁﬁ&ﬁtﬁ%—ﬂalo&ﬁﬁamﬁmhltMpteearfErftamM;iclﬁlngJ@@ag | yhoc

e refluxi ra of the solvent, and the

(852‘3‘3 geALeTR ﬂ‘bal atl%“ﬁ@ilif‘ﬁ?g’iﬁt 0 24 hours. Conpound

(1-w) M¥drokel rmeelsd @hveitéinana ooicelippidigg hglédetbyi aweaction with a

ﬁgg%gégggﬁpg tn&hm]tﬁﬁg%“r‘&r?ﬁ%% b B R RO g pE oy by

a plaeG@nwithayaoheln, the internedi ate conpound, the
S i n Bf ound and the |ike have a functi onal
(éﬁ%ﬂ t(‘%& am no, carboxy, etc.), the reaction

C an prEQtEEﬁhajbbe pomteeﬂaﬂ fimtg atyelral byGeEdeawvith a reducing agent
{ag Eetzq%glgl/ggéag_%gp %P%ﬁ 11ftlldﬁﬁ1t 4100 urg ﬁgﬁﬁ?déo ¥o<ﬁum borohydrlde

I's conventi on used
11fh1ﬁ3dnd)oocﬁhyd51_\;zla,tdnet dibormgaetcd. chemistry, and after

.| ecting group is renoved to give the
(](rJPZs %’%“’é’o?%?d% i The protecting groups for hydr o>i)I
may beHyfloxyl Hmahplcenvqr@girlgw g Yalgyketone or carboxy by

) %rdaﬂgﬁhyl silyl, benzyl, and the like. The protecting 5

roups for am no may be for exanpl e, ,
(1 BrAmination pé ketoon 91 aldehsidey | oxycar bonyl, and the Iike.

The pr gl '0991&[1 air Be CBﬁWé}%Mnﬂ%/mbﬁo— éﬁlﬁ—sﬁhﬁfmﬂed

al kyl suc and ethyl, and.b 8
atrnn@nethmlrbsh@reduamee@mmﬁ@% Feh? %Fsé"g‘é%f’f“e ucing
g@ﬁ% Eﬁddleﬁ mydﬁ@eléaaﬁfxﬂeyu@baro@aﬂn@wm are prepared
I n

ccor above- rrentl 0 ds, the
(i%@nvansaqm 0’&19‘3@&0%& dehydg ant eglﬁv'é‘Fn%é’a'gor modi i ed
ac cord 'K@oﬂe%rtak‘&h‘j@élﬁﬁslﬂde%ﬁ{rerfeﬁ inada dddblebond by Wittig reaction.

ecificall % t.he focl ng net hods are nentioned.
(1 nFormsipn ot sElfsawHt eaﬁ#tno After an amno is protected

T nec&usRndamide nag eadav el intd b camespokying halfomtamide salt (a
s?)tgygla; gﬁe/ ﬁ&)g;a%glrgrrn St%?r %tf:hﬁyn ; him@ \%ﬁﬂ ?ﬂ%&c@dg&ﬁ% gotassmm
ARS8, . Gaabalaelicd  (mettmndl, etrantl, iejc. )an al cohol , etc.

@%GS&@%@@F@?&%&?}HWE i phosphi ne. " and i oy

Aldehyde may be converted into a correspondmg oxime, etc. by a reaction
with h&droxylamme or O-alkyl hydroxylamine in the presence of a base (sodium
hydrogen carbonate, etc.) in an alcohol (methanol, ethanol, etc.).
(15) Conversion of halide into nitrile

A halide may be converted into a corresponding nitrile by a reaction with a
cyanizing agent.
(16) Amination of halide

A halide may be converted into a corresponding amine according to the
method disclosed in Tetrahedron, 2002, p.2041.
(17) Conversion of carboxy into carbamoyl or hydroxymethyl

A carboxy may be converted into a corresponding carbamoyl by condensing
with N-hydroxysuccinimide to give a succinimide ester, and then, reacting with an

amine. Also, the succinimide ester may be converted into a corresponding
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deprotection may be optionally carried out to convert

the amno into a nono- or. dial kylamno. (2)
waams@sei7on of ami no into am de 20 An am no MayCbEP2005/017540

converted into a correspondkhpg am de by a reaction

wi.th an acyl halide. (3) Conversion of carboxy into

car banoyl Carboxy may be converted intpo a

correspondi ng carbanoyl by a reaction wth an am ne.
hydfoxyfetiil dyagatiag nth aokd ity dgar|(sodiam dorohpdddelsid)-e

gﬁgqpia%q be converted into a correspondi ng single bond
(1) Dehaloggmotiol  eduction using a transition metal _

(pl at iDuhalogpadtiendifiarhalogendiubstitutedtanematicing maylbs| carried out

etc..) catalyst.. (5 ok ysi .
wsfgieeto SOl PP e el B tmEe L e piftip st i
acbyrdamdeywith thd mbthodndesckibed in(Qegdnometa msaooaeﬁ,/o, 3607.

ot assi um hydr oxi C i f
D%@i?ﬁfﬁ%@?n? ? 84 ibtg’rl getd(%]% BZ%@%@H%%@@&\%H ed into
(18) Convezsipniodicajory intd hminyy a reaction with a

dehydr at | t i fd- - i o) s

O R sy ERGph I PRGRL R y 581 &ding
thd Coirtil dwedrrengeanreak raciydn.Car boxy nmay be converted into a

BRETRARRAAD ARG DEECD, oy p O 0 0T

2- hal darmyll ariyrhs donvertas iprediflnerorerthyl bydreaeng iwih DAST

inb QN FlrRli AEGRRY i defb& Withtth® hetodyedérbied in WO
(%S'%@Péﬁn%y béﬂconvté??gbdcgifnto alcotrrespoondi ng hallinde
OM¢4@l.eaction with a hal ogenating agent. Al so, the

{6y i pnto a correspondi ng al koxy by
(Zg?yag%ggtg?%lﬁgfw&?ﬁggﬁhgﬁgghoI H’(‘}Qﬂy Reduct i 0 of ester.
Ester HalEeRationm) ahREum At InLIHY AR GRFICOR 1Y Feafie For
h%g{baﬁng QP (RIcHIERBIicciimide; Nabrongshuctingnideagent such
as |

hrum al um num hydri de, sodi um bor ohydri de,
(22) Conyersisr SHAREEAENO KXY (i por ane, etc.). 10 (10)

Oxi dat pafa1edenhiyalf Bexodnvelel txy b comyspoadngrallendydry teatting with
e A e Y ad B G QeurS3idROX% Py oxidation.
(23) Conversion of bromine into nitrile

A bromine may be converted into a corresponding nitrile by reacting with
potassium hexacyanoferrate (IT) trihydrate in accordance with the methods described
inJ. Org. Chem., 2005, 70, 1508.

In the above-mentioned preparation methods, each of the prepared
compouhds and intermediates may be purified by the conventional method such as
column chromatography, recrystallization, etc. Examples of the recrystallization
solvent include an alcohol solvent such as methanol, ethanol, 2-propanol, etc., an ether
solvent such as diethyl ether, etc., an ester solvent such as ethyl acetate, etc., an
aromatic solvent such as toluene, etc., a ketone solvent such as acetone, etc., a
hydrocarbon solvent such as hexane, etc., water, etc. or a mixed solvent thereof, etc.
Also, the compound of the present invention may be converted into a
pharmaceutically acceptable salt, and subsequently subjected to recrystallization, and
the like. ‘

The compound of the present invention or a pharmaceutically acceptable
salt thereof may be prepared into a pharmaceutical composition comprising a

therapeutically effective amount of the compound and a pharmaceutically acceptable
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(11) Am nation of ketone or al dehyde Ketone or
al dehyde may be converted into a nono- or

wdizesbet77t ut ed 15 ami nomet hyl by a reductive aaTHARI00®0M 7540
wth an am ne in the presencg of a reducing agent
(sodi um bor ohydri de, sodi um¢yanoborohydride, etc.).
(12) Conversion of ketone or al dehyde into doubl e bond
Ket one or al dehyde nmay be converted into a doubl e bond

Cawﬁ/w ggie%)hhﬁﬁﬁeuﬂaauy dct@)tatilo comier amydhcladé b dileentj albinder (e.g.
sa

f d b
B B A gt SR e SR P froligpne),en
eRpiasge! [Tla‘éﬁdsta,, suetase,) coby stardh; pathssimn phiosphagn dodin and glycine),

« [hteRinie: mBEnenon ety s S hdifereflk e ebPof iR, oo

disihitepranst (&g p@ta?to stbrtg taydia hllrmebmnttﬂgz sodlsd‘l Jantyd salfate).
corres t
hydr ox@? ﬂ‘?'ﬂ?g d %Etg,e %refcse%t Hvent o‘flaoﬁ‘ta' %ﬁlrm u%&lpe%cec%%table
sdif thercofisan léeswatinmﬁntemgr draﬂgren paeanbmléy e@ndaised 3s $vntahh¢
pﬁgmaa%ut}c%{rgreh &0 IPII'IS ekb 1tzﬁ}1g yﬁ%rg{a%%%tbcg??fégﬁﬁheﬂ & oral

into a
adminigtspiongthace are Mantlen@s@drmgmatmnswp@m asgtablejs Branuig

%;%HG:@ Ia{lé go&fﬁ? s, éﬁé&gﬁ& g &oﬁ?hﬁéﬂeasps‘oﬂﬁlohg SubFhsoRs and

I'ng am ne according to the
emetshom. dwsah@smmbﬂmpmaam@mm@repag@fw fos pmleral(aflmlmstratlon

: tl%gg Xl%rlﬁéIRR)Ilgé a%ﬁﬁlg&i%r % egnj E@t{mdné)fnfﬁﬂ&{ i paishvkd water

arbox to a correspondi ng,

fmanjmtmly |phwylom@é salinegan apioght lucpsesplyigps gk 87 Hbalage

to givg @osé%? n@ OF Ble prat IveRtion 8@F phdtthadkititally
an anine e succi nm de ester.

acespiadie S theneot may SRFEASHAPE GNP ST BETPute, an age, weight
aﬁ)&rg()ﬂ 760031 B b4, or aglﬁnﬂ%ﬁiﬂ@g%é'@f zhkslisezbs)é Afdeahy Be gendrilly

abetid]. biAe: iy oy Dt &weabaafe%)l 1o Wks psy day.

ar omat ifpe Ebﬂl?oﬂ??d’ obPife pAdsentEidvaition d2 phatieacutiosllyadebptable
pot assi um

sels¢hrsafiiap An s%%%ﬁa‘g&“&%%&ﬁ% i il Al qrpoine
At G foﬂaﬁ?dehb(ﬂ&lz?&%merﬁﬂnanS 6Rétric goedralabgfodlsi ad &luseful for the
LTS L R TR s
ifaameboed] syideorae chidEs heardfailgre ahgioa mardiabjndatciiog, Ctembral
infarction, subarachnoid hemorrhage, cerebral vasospasm, cerebral hypoxia,
peripheral blood vessel disorder, anxiety, male-pattern baldness, erectile dysfunction,
diabetes, diabetic peripheral nerve disorder, other diabetic complication, sterility,
urolithiasis and pain accompanied thereby, pollakiuria, urinary incontinence,
nocturnal enuresis, asthma, chronic obstructive pulmonary diseases (COPD), cough
accompanied by asthma or COPD, cerebral apoplexy, cerebral ischemia, traumatic

encephalopathy, etc.

In the following, the presént invention will be explained in detail by
referring to Examples and Reference examples, but the present invention is not limited
by these.

Example 1
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the Curtius rearrangenent reaction. 10 (20) Conversion
into difluoronethyl Fornyl nmay be converted into

wdizbdetaeomet hyl by treating with DAST PCT/JP2005/017540

(Di et hyl am nosul fur trifl uorg&d in accordance with
t he nmet hod described in WO 01/64631. (21)

Hal ogenati on of an aromatic ring 15 Hal ogenati on of an
aromatic ring may be carried out by reacting with

hal ogenating agent (N-chl or @s (ni m de,

N- br ormsucchﬁl de, Betc). (22) hver si on of hal ogen
into alkoxy ogen may be cB
O

: I\{ into a
corres Xy -by—+emcti ng V\AI/%—GFgaIr—n'e’c—a-t

a|kOXIO sodiun1nethOX|de et O (23) Conversion
of brome |nt nitrile A bro may be converted
into a correspondlng nitrile by~eact?2ng with

pot assi um hexacyanoferrate (11) tr;hydrate in
accordagge with the nethods descriped in J. Og.
Chem, ZOOEQEE? 1508. In the apave~pextioned
preparatlo t hods, each of the pr ed 25 conpounds
and i nterne |aﬂ%3\nn* be_puri{ied by\ -NcQg_Sptlonal
met hod such,.as ~<pl umi chronatography

recrystall ion, etc. Exanples of

recrystalli i 0 sol vent i ncl ude an 2 cohol sol vent
such as net hanol ,” et hanol , 2-propanol’, etc? an ether

. @OA%?SBE @?ﬁ%c@ﬁol%ﬁ@txﬂy lsus?Eﬁk%n ccﬁﬁzﬁmng@brﬁﬁélﬁ{d Bsalivenig, 4.00

cetate an _ ar omat i nt su
raoly - eomeg- i briTlapreiaetane (3Pt 1-SuRHON SR B g rogen
cExtbﬁnate 62PmBY 8100 GRNBY Rv 8 ki@t uSlU@xhhs’iﬁnQ deﬂl[ﬁhoﬁk c.The
etc. "or a m xed sol vent ther li ‘ gl{h[e
rweoe BHBEEIMT2SPOYIRE NP Faleran WEH‘E‘F %@1 %8 OEBhv Sganic
1Ay Qa8 seRPAEABSRUED GAtH BrRC 668l @&Hr@nl?ﬁirbus sotium gulfate and then
an

cﬁﬁq%iﬁﬂéﬁgfn'e%qééﬁ#ﬁféﬁgﬁé et b imeg i B s oaeh Wiuene
b T RfEpHra-Esthénesaliosip taaidl Iﬁonofﬁﬁdlﬂ& €152heg,db8 mmgl), and the

e. prepar a |1 Ca C OSI
%H%? a5 ﬁﬁﬂﬁ‘eg RaSaRhERSTA AR o RATBORENRE By allowina to stand,
{BOFROGIm@ dreaw PPouTed Bt ivater hyd extoepidabite chioroform.  The
ogg]ag)? gﬁ%g%gq%%%% OOSﬁ%%Wﬁﬁ Qm aq@efbug %(ﬁﬁlﬁf tgfd-Fg%en carbonate

e carprier
sdidtieanihd béinb Ismixesm(/eiy,gdnedsqmu pnhy@wns/&odm sulépse,cmid ihen

céﬁ%q%a&eﬁtun% % ﬁ%gsu?é) ! y'l’(ﬁéqtydtmﬂ&f fe%iduq ngrfﬂ%d by silica gel

ose crose, corn

dobims shmmamgnamfmexar@o pﬁhlyt acstage): y)cmrge\ye Comppw} 2 €HiP mg,
@%@g@ eS| um stearate, talc, polyethylene glycol
B9 ca

MS: 367/369[M+H] APCI (MeOH)

(2) A DMF (7 ml) solution containing Compound 2 (551 mg, 1.50 mmol), zinc
cyanide (176 mg, 1.50 mmol) and tetrakis(triphenylphosphine)palladium (173 mg,
0.15 mmol) was heated by a Microwave reaction device at 175°C for 5 minutes.
After cooling by allowing to stand, the reaction mixture was diluted by water and
ethyl acetate, and filtered through Celite. The filtrate was extracted with ethyl
acetate, the organic layer was washed with brine, dried over anhydrous sodium
sulfate, and then concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (hexane:ethyl acetate=9:1) to give Compound 3
(379 mg, 81%) as powders.

MS: 314[M+H]", APCI (MeOH)
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(
2

5 disintegrator (e.g. potato starch) and a hunect ant

(e.g. sodiumlauryl sulfate). The Conpound of the
wonres®it977 nvent i on or a pharmaceuti cal | y acceprablr2005/017540

salt thereof can be administgred orally or

parenterally, and used as suUi'table pharnmaceutica

preparations. As the suitable pharnmaceuti cal

preparation for oral admnistration, there are

3%@38 3~;(gd) infh, przlsnambg@ma potisiuashyidabtiat ﬁpowder) (143 mg,

ranul es, capsul es.an 0 LS 0 |

3% SR piegmes o e v 46riAY et tubd Blselp Ll D far 5 hours.

Afﬁery&&im@&bty aﬁ‘élwﬁllilgétqsslﬂ@ﬂ? l&iefge@hﬁfrﬂftaiﬁ@mbimlpqurmtcawa@n and
or ar en ral adm ratil.o ere ar n

e’ét‘{ﬂﬁfﬁ%s‘i‘”(ﬂb p@l’ T agetaigy; gtliq %qgaglr&%yea 3 ‘Y%ﬁ%‘g}”@ﬁ%@?hgﬁe@w“

afly@tdus! sedivatiBfate, fafd thenj atémmtedimder nddnged ptessae n€he

an, aqueous, _gl.ucose sol ut.ion, .or _an in ose of
rep RS dtmautinga B Sira 351 HULRY AP R [ Abrotéiaf
nRiRnIRAe0id Sa5:3) td ZivwcCenpairdet ¢4l mgs 4655 pas pomc;ers/-a[] y
ing o stration route, an age, weight
Ngﬁgﬁ?ﬂﬂagghgﬂﬁﬁﬁggggiiient, or a kind or degree of a
di sease, and may be generally about 0.1 to 50 ny/kg

er , particularly preferably about 0.1 to 30 ny/kg
E%%’f“pge% The conpound of the present invention or a

phar maceufgcal |y accept abl e salH'o(gdaer:of has an

~excellent |aj conduct ance cal ci um ated K
channel openkQgA 20 activity and hyp ﬁr'zes a

menbrane el ectricy p i al—of—cekl s, and}i Hwuerf ul
for the prop N, relief and/or t BNt for, for
exanpl e, hyp nsion, premature birt irritable
bowel syndr Z chronic heart failuré™>angina, cardi ac

infarcti on, cerebrdl i nfarcti on, subarachnoidd

henorrhage, cerebral vasospasm cerebr.al hypoxi.a
per i phéioaposnddd7{kmgeP-3ginsmphand Par%i?lk}{fx)}}yd?omde (powder) (685

n%l &- DA ReRatARRISundef BStinkan AYEbpeiel (Z8ml)or 24 hours.

abetes, ‘diabetic peripheral nerve di sorder o%her ed
Aftesisepling by Abpwing(te siand apd cppgepiration, thy Featfiofl XU was pour
iR \f?atteﬁ GRIBRAIGH H{é@&ﬂ' b?r’as adfdstetito Brtoa, liq}uiddm $0% aqueous
I ncont i nence, _nocturnal.enuresis S , ron .
hygeqchigriq agad. pu"[l}ﬁ)rﬁgqty UTE JYas (e(‘%@;%f& wg@)ueéﬁyq adBiafe, the organic
1@5?&@%&%&1%15@«1 ﬁyzh_ewmb,rmiar ox@ﬂnydremﬂgxilﬂim aylfast congd, then,
cerebral ischemia,. traumati encepha
RO USRI BT LS oFte FROBRA Lo ATy bpSien géPeolumn
@¥Srh@iopRehy (chieosirn: byetharel €100:hg> 955 Fscegipt Eommorind 5 (702 mg,
§§§efence exanpl es, but the present invention is not

oA BRPVIS t hese. Exanple 1 WO 2006/ 030977
ST 84PPA0B] CBTHALEOHB6 | ~~ or Br \ | NH i

Example 3 '
o)
HOOC HO N
Q e
' N
N

5 6
To a methylene chloride (20 ml) solution containing Compound 5 (640 mg,
1.85 mmol) were added oxalyl chloride (0.26 ml, 2.98 mmol) and DMF (2 drops)
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"(/ WNCFHe N3 2 0 NCHNi N ~I 31~4 (1)
An isopropyl alcohol (60 m) suspension containing
wQ@an@aoxd71 (1100 ng, 4.00 mol), PCT/JP2005/017540
3-bronp-1,1, 1-trifluor oacet ofie. (1.16 M, 11.2 mol)
and sodi um hydrogen carbonate (672 ng, 8.00 nmol) was
refl uxed under heating for 20 hours. The 5 reaction
m xture was poured into water and extracted with
uielet eecdooting. TiTRe origard was stayet atwasmsepperatuae forlelstvesiand

th bri . dried ' di . .
bR e e I AR, SR MR
acidb thlioridd waeweet invibe sextddadionolithere pugification) dieca methylene

.a- 1.0l | f onj ¢ .aci
oHfiifs (o ArlePE i RRCRBORIR defbchufRiac R 0165
maolhovds addedf I-minoedprapgndaly(3alul o6 nngoly axchdhe migturg avas

[ 1 Xt . ed. i d

seFRE o5 R 5P r e YR HES ek Ol ol lra Rl b Bt
reshmbechswiurified by ailica@eb calotinuamrompatography (e orofrme

L uti . 3 ) :
e DO S B A8 A RO TR Y B RNE 0a°
M$: ddd [Ivie H] TP @AMsO-Y resi due was purified by silica
gel colum chronmat ography (hexane: ethyl acetate=9:
1) to give Conpound 2 (1179 ng,. 15 80% as powders.
ExBmpB6Y/ 369 MtH] +, APCI (MeOH) (2) A DMF (7 nl)

. solutigp, ﬁﬁ%ﬁéﬂg&gﬂ%{i}ﬁﬁg Wség@%%%ﬁ(r)@@ g% gﬂ)jeclin%% gexetidn an

zinc cyani i

treaimeakingthe samhwayngsies SpRryBpIsdL | adi um (173 ng, 0. 15

mmol ) was heated by aM crowave reaction device at

175C for 5 minutes. \@Er cooling by allowing to
X

stand, the reaction m S Ei | uted by water and
ethyl acetate, and filt ﬁrg Yh Celite. The

er£a
filtrate was extracted @ ethyl acetate, the
organi ¢ | ayer was waSh€d™~with brine, dried over
anhydrm@mprodi um sul fat®' and then céicentrated under
reduced pressure. The residue was purified by silica
gel cdxemplecihomat ogr aphyPr( hexane331é'~iiﬁw+*'ﬂteé¥ﬁt e=9: 1)
to gi tgafkel nd 3 25 (&R0 ny, 8Bdzdiin+as Aponders. NS
314 Mt Ao A (MeOH) conH,  34em+H*, APCI

Example 5
The following compounds were prepared by subjecting to reaction and

treatment in the same manner as in Examples 1 and 2.

R1
_N
N/ —CFs
Example R! MS
Example 5(1) Br 367/369[M-+H]", APCI
Example 5(2) CN 314[M+H]*, APCI
Example 5(3) COOCH 331[M-H]", ESI

Examples 6 to 10
- The following compounds were prepared by subjecting to reaction and



WO 2006/ 030977 PCT/JP2005/ 017540 -37 (3) Conpound 3
(80 ngy, 0.254 mmol) and potassi um hydroxi de (powder)
wO2d@/8ep77 2. 54 nmmol ) were refluxed under heat PaE/IPI005/017540
tert-butyl alcohol (2 nl) fgy_5 hours. After cooling
by allowing to stand, the reaction m xture was poured
into water and extracted with ethyl acetate. The
organi c layer was washed with brine, dried over 5
treafiioid i@ U Sa manreub§ At Bxanapld 3t hen concentrated under
reduced pressure. The residue was purified by silica
gel colum chromat ograf (chloroform net hanol =100: 0
-> 95:5) to give Conpo (40 ng, 48 % as powders.
MS: 332] MkH] +, APCI ( MeQH) @& sExanpl e 2 NC HOOC N
CF3 N-) --CF3 3 5 und 3 (774 ny, 2.36 mol) and
pot assi um hydr oxi d(asﬁer) (685 ng, 12.2 mmol) were
refl nd ating gn n-propan (25 M) fes 24
hOUnE%&qp/&#tefﬁq,dyjl 1Ty U)B atrtow ng ?{3) ST gna and
con entra I O\ Xt ur@ynas 1 po 5 APgi 0
E % ,bh;k‘a Sﬂﬁtﬁ ep}zzzc?fdnwas ad] 3st ed %{%ﬁ\gﬂ]o 4 by
addl ng 10% %/Uﬁous hydr ochl or acid. The reaction

M X EARpIWEFS c CONH(EH e 1) acet at @, 43HMHIGES C
5 V\m‘?’hg_a '¥| ed over anhydr ous

| ayer was d wth brine,

sodiumsul faten and then, —concentrated under dlé%?
pr eExample 8The, pesi GONHiERRN i fi ed by sPI |%§['@J§T']

coI um  chr dimat ogr aphy (chl oroform mst hanol = 100: 0 ->

mﬁ)é?@lo'e%svﬁf\s%‘[ WC?'ZE A ooH)° gxgﬁ;/%%@“% ' Bboc

HOr 3NNCF3 N5 6y 25 To a nethyl ene
chl @Sdarﬂﬁe(@ Sr?—'smjanma ontaithi ng CoMpoddRiVGH '6ES
ng, 1.85 wer e added alyl chloride (0.26 m,

2.98 mol ) and DMF (2 drops) WO 2006/ 030977
PCT/ JP2005/ 017540

Example 11
Meozc HO,C

_FoCOEt Aokt i N\>_CF3 |
NH,OAc ﬂ O
1 :

HQNOC

0O
o,
N
L)
© O N | \>—CF3
| \>_CF3
N
J -
4

(1) An acetic acid (30 ml) suspension contéining Compound 1 (1.62 g, 6.03 mmol),
trifluoroacetaldehyde ethylhemiacetal (3.49 ml, 30.0 mmol) and ammonium acetate
(2.31g, 30.0 mmol) was refluxed under heating for 17 hours. After cooling the
reaction mixture, it was poured into water (150 ml) and neutralized by 28% aqueous
ammonia. The formed precipitates were collected by filtration, washed with water
and air-dried at 80°C. The obtained crude crystals were recrystallized from ethanol,

and further recrystallized from ethyl acetate to give Compound 2 (627 mg, 30%) as

CF3

0 IZ\rZ

crystals.
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- (TB8amp) andS(hydaEn ygaerinmtifer(3
cooling 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide hydrochloride (549 mg, 2.88

-38 under ice-cooling. The m xture was stirred at room
tenperature for 6 hours and concentrated to give a
wonros®3edar boxyl i c acid chloride. The obtai ned ecudr2005/017540
carboxylic acid chloride wag used in the next
reaction without purification. To a nethyl ene
chloride (3 m) solution containing the crude
carboxylic acid chloride (68 ng, 0.185 5 mml) was
Mg M+, 2oPCE propanol (36 |, 0.466 mmol) and the

ture ti d f 24 . [
RS pEnaR LR et Sin AR CoB R 3 80 mmod
wﬁ@é«‘ﬁlldglri gl}f(iprvﬁi]de ) f]iﬁbd)uslasoglimlm bydroride shiugiont(d griaph mmol), and

. anol =100: > 9b ' 4

R o BB e ot
cobderktiaeg rddiedl ptdsoure ag nelwapraghgst wighetgr by he
SRR Fo G Vi TR S RRpIE RV (7 a8 W, extncted
W%EI cgg:‘&aﬁaipi:ﬁe +%&)ga@ni@ﬁyeﬂ @&@r?ﬁ;]—{}ve,r anh;xﬂrougmlﬁlpnngu]iz(tg,) and
R A S I g

jecting to reaction and treatnent in the sane
manner ' . - _ Q.
T oyl gt o

[ I\/H—g +,
Amag, 3.24 mmol) was added under ice-

mmol), and the mixture was stirred at room temperature for 1.5 hours. ‘The reaction
mixture was diluted by ethyl acetate, washed with water and brine successively, dried
over anhydrous sodium sulfate, and then, concentrated under reduced pressure. The

residue was purified by silica gel column chromatography (ethyl

~ acetate:chloroform=5:95 -> 10:90) to give Compound 4 (682 mg, 88%) as powders.

MS: 430[M+H]*, APCI

(3) To a THF (3 ml) solution containing Compound 4 (100 mg, 0.233 mmol) was
added under ice-cooling 28% aqueous ammonia (0.142 ml, 2.33 mmol), and the
mixture was stirred at the same temperature for 1.5 hours. Water and hexane were
added to the reaction mixture, and the mixture was extracted with ethyl acetate. The
organic layer was washed with a saturated sodium bicarbonate solution and water, and
dried over anhydrous sodium sulfate. After the solvent was removed under reduced
pressure, the residue was triturated with ethyl acetate-diisopropyl ether-hexane to give
Compound 5 (51 mg, 66%).

MS: 332 [M+H]", APCI

Example 12
CN

. NC
HN\ FO/ @\
©);I}—Me — e
=N
1 2 |

To a DMSO (20 ml) suspension containing sodium hydride (60% purity,
0.575 g, 14.4 mmol) was added Compound 1 (2.19 g, 13.8 mmol) little by little at
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Exanpl e 5(3) COOH 331 [MH -, ESI 20 Exanples 6 to 10
The follow ng conpounds were prepared by subjecting to
woeartise17and WO 2006/ 030977 PCT/ JP2005/ 017540PCT3P2005/017540

treatment in the sane mannergyas in Exanple 3. Rl /|

C CF3 (R3)n Exanple Ring CF&l R3 n M5 Exanple 6 W

k> CONH(CH2) 20CH3 CH3 1 404[ M+H| +, APCI Exanpl e 7 N

N CONH(CH2) 2NH N) - 0 452[ M+rH] +, ESI  Exanpl e Nr
roG@l\lHﬁﬁSHEa)t@@ Hind @e 3h&fubd-Whe stifeS] at rEzmntpiopedtuxe fmnl-kgaz To

t gy gk pacsasep MRyl PIA R bty s ot

(1%, 13, %hmbl)[\&ncﬂfﬁ n‘ﬂktdﬁE@zas Qinded AAL20RCHor 24 Ro@s. 0AfteD

e Tipe iy g gy rg e Py P TG nplera g T f il

adepmPOoUThk drghilicA2yey was.s08ensivtly washed Wﬁtho’vaﬁqcfmddiru@h over
xﬁby | h:sg]dislll%legu%até,, 3nd %hc-m, bor?’c%ngafg'g‘&k?ier%guc%m&sﬁf@. The

residue was purified by silica gel column chromatography (hexane: ethyl acetate=2:1 -

> 1:1) and triturated with diisopropyl ether to give Compound 2 (1.92 g, 54%) as

powders. '

MS: 260[M+H]*, APCI

- Example 13

The following compounds were prepared by subjecting the compound of
Example 12 to reaction and treatment in the same manner as in Example 1(3).

H,NCO
N:\\—CHs
N
O

MS:278[M+H]*, APCI

Examples 14-39
The following compounds were prepared in accordance with the above
mentioned Examples, methods disclosed in this specification and methods disclosed in

the convehtionally known documents.



(2.31g, 30.0 mmol) was refluxed under heating for 17
hours. After cooling the reaction mxture, it was
woaweddod7nt o water (150 m ) and neutralized byPe83#2005/017540
aqueous 10 ammoni a. The forqﬁd preci pitates were
collected by filtration, ed with water and
air-dried at 80C. The obtalned crude crystals were
recrystallized fromethanol, and further
recrystallized frqgaethyl acetate to give Conpound 2
(627 ng, 30% 'im.ls WO 2006/ 030977
PCT/JP2005/017540 - AQANVE. 347 [MeH] +, APCI (2) To a
met hanol (10 nl) suspe S|E?‘6%ntaln|ng Conpound 2 (625
ng, 1.80 nmol) was §dded dropw se 2N aqueous sodi um
hydr oxi de sol ut i ¢RP)f , 10.0 mml), and the nixture
V\@a E)Ijarreq:i atsroomtemperature for 1Gzhours. The

"""L Per A u| €Was 5 COMNCEMtTated under teduced
pr. r he &g"q@yﬂ s washed with etherggffigy apc
&% ﬁ ﬁﬁa maéﬁneu ar ?@ed with 1IN hydrochlorlc e
acid (10 n1) and then, extracted wth chloroform
fglg( umgn NTgyercoms(ai,j,RHCODRe anhyds ous os0diaait+H]", APCI
? N concentrat ed under reduced pressure to
give a crudﬁ<§+8duct (768 n% of Compound 3. 10 T

Dm;amvamn) t CONHEGRENHRORY e he obff -Heneld CW%HI " ApC
carboxyllc Nd (768 ng) and N- hydroxysucci ni m de

R LM oot GBS o b e

hydrochlorlde (549 ng, 2.88 mol), and the m xture
g,\er,ge NaN,_r opBNHerREoRkyr e for 1. B.shour s. gkierH]*, APCI
reac Pon. pxure was dil uted by et hyl acetate, washed
with water.ang brine successively, dried 15 over .
anbyeipRIs S ’y SONH{EH),.CGilad t hen, concent @ at ¥ MrdeAPC
reduced pressure. The residue was purified by silica

3 B %%éﬁh@—t”?&&%@@d&%’ 4" (682 g, Beof BT apci

powder s 430[ MtH +, APCI (3) To a THE (3 m)
sogﬂﬁgﬁﬁ1co IGQNGGWQOHmHﬂGHiﬂQD ng,- 0.283 &Nﬁ%?H] APCI
under ice-cooling 28% aqueous anmoni a

(0.142 nmol and th ure was sti at
théx&mwh?Zt e\%: é'a &%\?WCT EUEFE%)ig\/\ater afd ﬁ@{@ﬁ@ » APCI
were adde he reaction mxture, and the m xture

was extracted with ethyl acetate. The organic |ayer

was washed with a saturated sodi um bi carbonate

solution and water, and dried over anhydrous sodi um
sulfate. After the solvent was renoved under reduced

25 pressure, the residue was triturated with ethyl

acet ate-dii sopropyl ether-hexane to give Conpound 5

(51 ng, 669%.



M5: 332 [ MHH] +, APCI Exanple 12 CN NC HNC F | ~~
~Mi ~-N7 N-M 30 2 To a DVSO (20 ml) suspension
woamicasei7ng sodi um hydri de (60% puri ty, 0.575 gCT/AHE2045/017540
nol ) was added Conpoundl(% g, 13.8 mol) little
by little at WO 2006/ 030977 PCT/JP2005/ 017540 -41
roomtenperature, and the m xture was stirred at room
tenperature for an hour. To the m xture was added a
DMSO (10 m ) sol uiﬁmn cont ai ni ng 4-fluorobenzonitrile
(1.67g, 13.8 mmol) g the m xture was stirred at
120C for 24 hours A C ooling, the reaction
m xture was poured i er, and extracted with
ethyl 5 acetate. The gam c Iayer was successively
washed with wat efRmAd“brine, dried over anhydr ous

Sl%%'m%f@ sul k’.—}m% and ghen, concentrat gl ungler rgduced
pressure. e reS| oue wWas purified by silica gel

col um_chr to yl acet at,e=

Exppplgzdy tBiE @I | soﬁ?@?xyl et herbt ogggollrMJrH] APCl

Conmpound 2 (&. 92 g, 54% as powders. 10 Ms:

260[ MrH] +,\ARCl Exanpl e i3\ The fol | owi ng conpounds ,

\m@mppzepiﬁm—by G+ grthe conmpound of® E&%{bel"]e APCI

12 to reactign and treatne in the sane manner as in

Exarrpl e 1(3) H2NCO~-101N N CH3 i HC 15

@EM ,\ >APGONERIRORS 14- 39 The- f ol loowisng[M+H]", APCI

) conp unds prepared in accordance with the above

20 nenti oned HExan'pl es, methods disclosed in this.

3peC|f|cathg hods discl osed in
commZbona F§—V< ggﬁhéocuments. VO 200%/\4?30197"?46[%"’] APCI
PCT/ JP2005/ 01

Example27 /.;N\— CONH, 3-Me 1 346[M+H]*, APCI




-42- CCF3 (R3)n 1 i Exanmple Ring C R3 n M5

Exanpl el 4 N N CONH(CH2) 20H - 0 376] |—|]+ APCI
waxzerspBed75 N N CONH( CH2) 2NHOOOMe - 0 433[ MtH] +PCABE1005/017540

Exanpl el 6 N )__ CONH( CH2) 2NHQOOMe 4-Me 1 477[ Mi+H] +,

APCI  Exanplel 7 N N CONH(CH2) 20H 4-Me 1 390[ M+H] +,
APCI  Exanpl el 8 N N CONHCH2CONH2 4- Me 1 403[ M+H] +,
APCI  Exanplel 9 Nr CONH(CH2) 2CH3 - 0 374[ MtH] +, APCI
Exanpl e20 N N CONHCH2-C N Me » O 438[ M+H] +, APCI
Exanpl e2l N N CONHCH2CH( CH3 (R) - 0 390[ w+H] +, APCI
Exanpl e22 N N CONHCH2CH( (S) - 0 406[ M+H] +,
APClI WD 2006/ 030977 PCT/ JP2(R 5 9 -43- Rl 9J-CF3
C (R3)n Exanple Ring CRlL R ‘ Exampl e23 11 N)-
C(]\IHCHZCH(G—I)CI—B (R - Qﬁég H +, APCI HN

Exanpl e24N) - - CONHCH2- ~N ‘ve" 438 MtH +, APClI H
@g%@ge% kRQ),[}ngg\l i) 2044 - 0 376 MrHR*, M H

VFH+, APCIT EXanpl eZ6 - - N Exanpl e27

NN CONHR 3- Mol 34 +, VO 2006/ @30 R
PeFMB3%05/ ¢17840 %ﬂm C@?'% B0 M+HT", APCI

~ +
Example29 Q— )N;\\—- CONH, H  362[M+H]*, APCI
N
OMe
~ ' —
Example30 @—— N:\S— CONH(CHz)2— H  437[M+H]", APCI
AN N
N
Example3i ¢ Ny CconH, H  333[M+H]", APCI
=N AN
~
Example32 @-— N:\X— CONH, Me 346][M+H]", APCI
P
~N
Example33 @— NNy— en Me 328[M+H]", APCI
. SN
\ .
Example34 </:_\\— NNy B H  38/370[M+H]*, APCI
=N AN
~N
Example3s ¢ )N;\\— Br H  382/384[M+H]", APCI
N={ N :
Me
Ny oN H *, APCI
Example36 ,@\ );N\— 354/356[M+H]", A
Example (R%~RingB RingC R’ R* MS

> +
Example37 @— /"‘:'}— CN COOEt 318[M+H[*, APCI
A +
. Example38 cnﬂ\ )N;[}— CONH;  CFs.  372/374M+H]", APCI

N
Example39 Me—(/_:\>— /Il\l;\S— CONH, CFg 347[M+H]", APCI
N
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CCF3 3 B(R)n Example (R3)n-Ring B Rng CRL R2 M5

Exanpl €28 (' N CONH2 H 383[ MtH] +, APClI )::\ Exanpl e29
WOR#030977 - CONH2 H 362[ MtH] +, APCI  Ove ExanpPeBOprioi17540

CONH(CH2) 2 N H 437[ MrH +, AREl  Exanpl e3l 0-- N N

CONH2 H 333[ M+rH +, APCI Exanple32 N )S CONH2 Me

346[ M+H] +, APClI  Exanpl e33 N N CN Me 328[ MtH] +, APCI

Exanpl e34 N11 Br H 368/370[ M+rH +, APCI N N Exanpl e35
Exbndiddr H 382/ 384 MkH] +, APCI  Me Exanpl e36 O ~S-

JL\'- CN H 354/356[ MtH +, APCl Rl i CR4 (R3)n B

Exarrple(RS)anngBRlnng M5 CN COOEt H
318[ M| NHAPCI Ex arrpl e38 Cl NH,
CON 3 37—24—3—7‘4-[—!\/& Exa i&
CF3r M+H] , APCIBr 2 06/ 030977

PCT/JP12005/017540 -45- Exanple 40 HH H I~ NH2 8 Y N

Nx NH2
Br\©\

H
N__NH
s /@ QU — 0N-—crs
Br ‘Me MeS” N

5

" (1) To a THF (200 ml) solution containing benzoyl isothiocyanate (26.10g, 160mmuol)
-was dropwise added a THF (200ml) solution containing 4-bromoaniline at room

temperature over 12 minutes under argon atmosphere.  After stirring for an hour at
the same temperature, to the reaction solution was added NH-silica gel (100ml) and
the mixture was stirred for 20 minutes. Further, NH-silica gel (100ml) was added
thereto and stirred for 20 minutes. NH-silica gel was collected by filtration and
washed with ethyl acetate. The filtrate and the washing solution were combined and
then concentrated under reduced pressure. The obtained residue was triturated with
ethyl acetate - hexane to give Compound 2 (40.95¢g, 100%) as powders.

MS:335,337 [M+H]", APCI

(2) Coumpound 2 (37.94g, 113mmol) was suspended in 10% sodium hydroxide
(400ml) and refluxed under heating for 30 minutes. ~After cooling by allowing to
stand, the reaction mixture was diluted with water. The precipitated solid was
collected by filtration, washed with water and dried to give Compound 3 (15.70g,
60%) as powders.

MS:231,233 [M+H]", APCI

(3) To an acetone (300ml) suspension containing Compound 3 (18.54g, 80.2mmol)
was added dropwise iodomethane (12.89 g 90.8 mmol) at room temperature over 10
minutes. After stirring for 23.5 hours at the same temperature, to the reaction
solution was added diethyl ether (300ml). The precipitated solid was collected by
filtration, washed with diethyl ether and dried to give Compound 4 (27.96g, 93%) as
powders.

MS:245,247 [M+H]", APCI

(4) An isopropyl alcohol (600 ml) suspension containing Compound 4 (15.75g,
42.2mmol), 3-bromo-1,1,1-trifluoroacetone (6.6ml, 63.6mmol) and sodium hydrogen
carbonate (7.74g, 92.1mmol) was refluxed under heating for 5.5 hours. The reaction
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Br' vB SOBr S23 HBr Nf NH\ HH NCF3 Br |
S M MS)---N4 5 (1) To a THE (200 m) sol ution

woanmicasei7ng benzoyl i sothiocyanate (26.10g, 168amaPI005/017540
was dropwi se added a THE (2Q@ntl) sol ution containing
4-bronmpaniline at room5 tenperature over 12 m nutes
under argon atnosphere. After stirring for an hour at
the sane tenperature, to the reaction solution was
e v aRldosédntatedgmidef fd0edt) prassare, theeohtainedirasidugsvas diluted

Sti d 20 m nut E i i

with i dut e FERF O R et eD MU i Aol - gt OB was
wiNHe8 iniihoaige frivésverahhpdiesisdijurhishfatat anshthem goncragpted under

i th ethyl acetate. The fi . - )
rolitedr N er d PG QRGP AT eaigHe YF kg Ried MINRAT LI ), pora
tolRAbSednfY &4 moaohjiretedh 1 Ihgeday askied therelasand the gRixtuwg was

i th hyl - i\ .
refisebuicr SEOAE I9C ZsHEer o eREl Sgh TP NRp Uikl o ap gucone
ARl cuatnPbicaBbofdg sollitismand pxientedwith ethubacqtaeq odhe organic

di hyd ' . :

e
caicangated hadereaditced pressweur e oltpingd eesidyer was,pirifjed by silica

gé&éh‘ﬁé&%hﬁﬁ%@%@%@?&%ﬁ%251cl;gﬁpp:?uin)gb %ﬁ‘i’eo@ompound 5

(1.8%g, 506, as pOWlerss powders. MS: 231, 233 [ M+H] +, APCI (3)

M@ +( ) suspension contai ni ng Conpound 3
Nﬁé%gé?g%%”f%?)@mzo was added dropw se i-odonet hane

(12.89 g, 90.8 mmol ) at room tenperature over 10

' es. After stirring for 23.5 hours at the sane
Egéﬁl‘g%réglture, to the reaction SO|$Jti on was added

di et hyl et heBr ml). The preci pth solid was

col |l ected by \ﬁ[ﬁ[ ion, washed w iNegr_]yI et her

and dried to give %i d—=4—(2¥. 964, 9)’352{/%1 3

powders. 25 NS: 2#572%7 [ M+H +, APCI 9421 i sopropyl

al cohol (600 m ) suspension contai ni ng“"€onpound 4
(15.759, 42.2mmol), 3-brono- 1, 1, 1 2
-trifluoroacetone (6.6m, 63.6mvl) and sodi um

hydr 09 a @ethymaicalofide {#¢) mBRsolutivnl dontedsing &fompazad 1 (5.69g,

1%938}8&7%2 ! ol}r?gg. I}gﬁéféﬁ@gggo& %@1@(54% é{@9.8 mmol) at room
temperature. After stirring for 20 minutes at the same temperature, meta-
chloroperoxybenzoic acid (4.59g, 19.9mmol) was added thereto and the mixture was
further stirred for 18.5 hours. To the reaction solution was added a 10% aqueous
sodiurﬁ sulfite solution and the reaction mixture was stirred for 40 minutes and
extracted with chloroform. The organic layer was washed with brine, dried over
anhydrous sodium sulfate, and then concentrated under reduced pressure. The
obtained residue was purified by silica gel column chromato graphy (hexane:ethyl
acetate=6:1) to give Compound 2 (6.48g, ‘100%) as powders.

MS: 369/371 [M+H]", APCI

Examples 42-49
The following compounds were prepared in the same manner as in the

above mentioned Examples.



-46 m xture was concentrated under reduced pressure,
the obtained residue was diluted wth water and the
waoiadeB®7nas extracted with ethyl acetate. ThePOTQRI0E017540
| ayer was washed with brin dried over anhydrous
sodi um sul fate, and then concentrated under reduced
pressure.. The obtai ned resi due was suspended in
toluene (300 mM), para 5 toluenesul fonic acid
nonohydrate (413np) vva adde 1.t hereto, and the m xture
was refluxed under fbr 2 hours. The reaction
m xture was poured |nto QOUS saturated sodi um
bi car bonat e sol uti on and & swith ethyl acetate.
The organic |ayer éﬁ ashed with brine, dried over
anhydrous sodi um sul f&®~ahd then concentrated under
%51%199 pr e Y Ring BNE MR) 8! Nediresi gae wagspurified by
stHea—10—get L,UI amTCchr omatogr apiy ( exane. et hyl
acetate= 18€9 -> 10: to g| ve Compound 5 (7.88g,

owd 9chbMHH] +,H APCag2 hPel 41
B%%m%ﬁ? @J/EMNN 02S N Me EI] 15 1 2[% a

net hyl ene chl de (1 Nrrt) I t| o cont ai ni ng
Cdraowled3 1 ( : ) ed 333[M+H]", APCI
net a- chI or ope oxybenzm c acid (4 55 g, 19.8 mml) at

room tenper AfY sti es

t HeXegRIpa4 t e r\ re, b a- ch ggopero %éghzm c’ aFi:tltld
~(4.59g, 19.9 ) vvasa'\?dded thereto and the m xture

20f rthe IrredNfQr_1 jouns. T f jion

\AB]? H @( a }bﬂ%quebgui]sm sodi um%%’p?ﬂ]tgw

solutlon andt rea(:t*l m xture was stirred for 40

mi exnesesand  Exdract ed )y \%ﬁ—h GNftof O m  FHEMBRART

| ayer was wasmhet W|th M ne, dried over anhydr ous

sodi um sul fate, ‘and then concentrated under reduced

pressure. The 6Bt ai neg-y esi urif, i |
ogr(}tg;h B o By oo AR

geEXaﬂml‘iﬁ‘rﬁm
acet at e=6: 1) |ve Con'pound 2 (6 489, 100% as

povvders - Exyanpl 42-49.,T
f oFYasuRISH§ co o s V\@ﬂaq\,pr epar ed2 in the 23421&%4‘%’5%'
as in the 0 above menti oned Exanples. WO
2006/ 030977 P2005/ 0 7540 v
CONH e  346[M+HI", APCI
Example49 , /‘*N 2 [M+H]
Example 50 :
NH
o NH HCI Br N;]
Br ——--—-—->- N’
HBr
1 4
O

5 (1) A DMA (35ml) suspension containing Compound 1 (5.57g, 28mmol), Compound
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- 47 RIRR ~I COCRF3 (R3)n B Exanple (R3 )n-Ring B
Ring CRL R M5 l\/bOExarrpIe42/\rlI|pNCg]\|H2?—| )
wGaadjosed7+, APCI N Exanpl e43 NN CONH2 H 333[ MPEAP2005/017540

APCI N Exanpl e44 C5, s N N,QONH2 H 389[ MrH| +, APCI

/"~ Exanple45 N N CONH2 H 335[MtH +, APCI 0;-' 'Me

Exanpl e46 QW )j- CONH2 H 347[ MtH] +, APCI N Me

Exanple47 C / \ S 11 N CONH2- H 422/ 424] v+H] +, APCl

2 @gﬁxgﬁgl)ﬁn}i s%%% H242 21+ ME;MW@sﬂtirméet 80 for 15
o S e o U s g T
miktide4vasQili2dd WitR ethyl acetate and washed with water. The organic layer
was dried over anhydrous sodium sulfate, and then, concentrated under reduced
pressure. The residue was purified by NH silica gel column chromatography
(hexane:ethyl acetate=3:2) to give Compound 3 (2.02g, 11mmol,.39%) as a solid.
MS: 185[M+H]", APCI (MeOH)

(2) To a dichloromethane (50ml) solution containing Compound 3 (1.13g, 6.12mmol)
was added dropwise bromine (0.35ml, 6.73mmol) at room teinperature over 2 minutes

and the mixture was stirred for 20 minutes. The solvent was removed, and the

" residue was triturated with diethyl ether to give Compound 4 (1.93g, 5 .61mmol, 92%)
-as a solid.

MS:263/265[M+H]", APCI(MeOH)

(3) A dimethoxyethane (3ml) suspension containing Compound 4 (100mg, 0.29mmol),
Compound 5 (94mg, 0.57mmol), dichlorobis(triphenylphosphine)palladium(I)(27mg,
0.041ﬁm01) and a 2M aqueous sodium carbonate solution (0.57ml, 1.14mmol) was
refluxed under heating for 1 hour and 30 minutes under argon atmosphere. After
cooling by allowing to stand, the reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate, and then concentrated under reduced pressure. The residue was purified by
NH silica gel column chromatography (chloroform:methanol=19:1) to give
Compound 6 (41mg, 0.135mmol, 46%) as powders.

MS:304[M+H]", APCI(MeOH)

Example 51, 52

The following compounds were prepared by reacting and treating in the

R?
®

Example Ring C R! MS

same manner as in Example 50.

O

Example51 INC‘ CONH,  304[M+H]", APCI
N

Example52 :EN\ CN 286{M-+HJ*, APCI
N
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Exsmple

B(OHH2 H 52N _\' I N~ I N6 5 (1) A DVA (35n)
suspensi on contai ning Conpound 1 (5.57g, 28mmuol),

waaneased7 WO 2006/ 030977 PCT/ JP2005/ 017540 - 48CR/JPA0§017540

83mmol ) and sodi um carbonatgg(12g, 113mml) was

stirred at 80C for 15 hours under argon atnosphere.

After cooling by allowing to stand, the reaction

m xture was diluted with ethyl acetate and washed with

wat er. The organic |ayer was dried over anhydrous

sodi ugjégglfate, and then, concentrated under reduced 5
e The residue was purified by NH silica gel

col umTieionsRingroapoynd{ Wweregepatdid thacemamaan@eras inghe

ive Canmpoupnd 3 (2.02g, |l mmol,.-.39% as a solid.
abXES TEBPRRY 10t

MeOH) (2) To a dichl oronet hane
(50mL) sol ution contZeaN®OgA S
6.12mmvol ) was added drop pbr om ne (0. 35mL,
6. 73mol ) at roomte 5nature6F:2 m nutes 10 and
the mixture was stirred rﬁr m nutes. The sol vent
was renoved, and the resi (& was triturated with

di ethyl ether to give_Conpound 4 (1.93g, 5.61lmmol,
929 as a_B@EMPE MG BQMM@G%—(B) A

di met hoxyet hane (3nil)}ysuspensi on cont ai ni ng Conpound 4
ﬁ%ﬁtﬂm
p

npound 3 (1. 13g,

(100ny, 0. 2Bramplep3 odnd 5' ( RRPMHY . APRhol ) |
di chl orobi s(tri pheny osphi ne) pal I adi un{11) (27ng,

. 0.04mml ) and a 2M aqg€gus sodi um carbonate sol ution

(0.57ml, 1.A4mHes) N refl uxed aundssiMyent,iargl for 1

hour and 30 m nutes un@g argon at nosphere. After

cooling by allowing to ]S_I and, the reaction m xture was

diluted with water andcf @xtracted with ethyl acetate.

The or gani cExamptes5wa i ed over @nh¥éiNotY 68 um 20

sul fate, and then co trated under reduced pressure.

The residue was purified by NH silica gel columm

chr omat ogr aphy (chl or of orm net hanol = 19: 1) to give
pusgl 6 (41ng, 0. 135mmol, 46% as powders.

MS: 304 M+H] +, APCI (MeOH) 25 Exagpl e 51, 52 The

fol l ow ng conpoypg Be prepared eacti ng and
treating in the N N:\\—-COOEt

H ©/LN

’ )

An isopropyl alcohol (250ml) suspension containing Compound 1 (5.61g,
20.4mmol), ethyl 3-bromopyruvate (5.0ml, 31.9mmol) and sodium hydrogen
carbonﬁte (3.50g, 41.7mmol) was refluxed under heating for 15 hours. The reaction
mixture was concentrated under reduced pressure, the obtained residue was diluted
with water and the mixture was extracted with ethyl acetate. The organic layer was
washed with brine, dried over anhydrous sodium sulfate, and then concentrated under
reduced pressure. The obtained residue was purified by NH silica gel column
chromatography (hexane: ethyl acetate=7:1 -> 3:1) to give Compound 2 (5.00g, 66%)
as powders.

MS:371/373 [M+H]", APCI

Examples 57-84
The following compounds were prepared in the same manner as in the

above mentioned Examples.



same manner as in Exanple 50. RL C |~ Exanple Rng C

RL M5 Exanpl e5] N CONH2 304[ MtH] +, APCI  NO Exanpl e52
wOl2@N/0386f MtH] +, APCI WD 2006/ 030977 PCT/ JP200BCDAFEME017540

-49- Exanpl e 53-55 The follqying conpounds were

prepared in the sane manner "as in the above nentioned

Exanples. HZNCO (R3)n C CF3 Exanple Ring C R3 n M5

Exanpl e53 N)S F 1 350[ M+H +, APCI N Exanple54 | N>

- 0 346 MtH +, APCI CH3 Exanpl e55 N - 0

346[ MFH +, APCI N~ 5 Exanp[i@m56 Br NH ~~ Br M N~ %

COCEt HN 1 2 An isopt al cohol (250mL)

suspensi on contai ni ng Co d..1 (5.61g, 10

20. 4mmol ), et hyl 3-brom>p uvat e—-Ck Om , 31.9nmmol ) and

sodi um hydrogen carbo @ Bbg, 41.7nmol) was

refl uxed under heatindg?P~5 hours. The reaction

m xture S _concentgyt. nder ducegepressure, the

obt ai ned- 80P 8ue M“Ea} .E.qglgw (RSEUCChls

Example57 @— 3-Me  381/383[M+H]", APCI
Example58 Q__ H 381/383[M+H]*, APCI
Me
Example59 Q. H 381/383[M+HJ*, APCI
Me
Example60 m H 418J420[M+H]", APCI
N/
Example61 Q_ H 307/399[M+H]", APCI
OMe
Example62 C{ H 370/372[M+H]", APCI
N‘Me
Example63 H 397/399{M+H]", APCI
MeO ~
Example64 /s H 424/426[M+H]*, APCI
Example65 Me_(/__\>_ H 382/384[M+H]", APCI
N=

Example66 Cl/@\ H 407/409[M+H]", APCI
= +
Example67 S H 457/459[M+H]*, APCI
= +
Example68 S H 457/459[M+H]", APCI
Ci '
Example69 @— 2-Me  381/383[M+H]", APCI



with water and the m xture was extracted with ethyl

acetate. The organic | ayer was washed wth brine,
wdrbwsd3iemrer anhydrous sodi um sul fate, and t henPCT/JP2005/017540

concentrated under 15 reduced pressure. The obtained

residue was purified by NH silica gel colum

chromat ogr aphy (hexane: ethyl acetate=7:1 -> 3:1) to

gi ve Conpound 2 (5.00g, 66% as powders. MS:371/373

[ MiH +, APCI 20 Exanpl es (QZ)- 84 The foll ow ng

conpounds were preparegdn t'le sane manner as in the

above nenti oned Exanpl es. 2006/ 030977

PCT/ JP2005/ 017540 -50- ( ®r .1 NN CF3  (R3)nv

Example (R r; Ring B (R2) kanpl e57 3- Me

381/ 383[ M+H] +, APCI ?@ pPeb8 H 381/ 383[ M+H] +, APCI

Me Exanple59 / \ H 381/ B H +, APCI Me Exanpl e60 i

| H &0 MHADRAPE  N(Bxanplréel / \ S

397/ 399 MFH[ +, CI~ Ove Exanpl e62 " H 370/ 372] MtH] +,

APClExaiNpiehte  Ex@ 63 pu)jHH 397¢R99[ Ms{si+HPG@PCI MeO

Exanpl e64 / \ S“N424/426] vH] +, APCI N Exanpl e65 Me

H 383/ 38&F Mkl +{\1 e H CFs 320]M+HJ", APCI
Example72 Q— H CF3 328[M+H]", APCI

‘ Me
Example73 Q H CF3 328[M+H]", APCI

Mé

Example74 | \, H CFg 365[M+H]*; APCI

N
Example75 CF; 344[M+H]", APCI

g i



N Exanpl e66 CI /S H 407/ 409[ M+tH] +, APCI Exanpl e67 C
/ \' S H 457/ 459 MvH +, APCI Exanpl e68 S H

wosleAs&7MH +, APCI  CI Exanpl e69 2- Me 381/ 38B{¥HPH065/017540
APCI WD 2006/ 030977 PCT/ JP2Q95/ 017540 -51 (R2)m
NCNl~~ N N R4 (R3)nB Exanplé (R3)n-Ring B (R2)m R4 M5
Exanpl e70 N H CF3 315 MtH] +, APCI Exanple7l Me H CF3
329 MtH] +, APCI N Exanpl e72 H CF3 328[ M+rH +, APCI Me

Exanpl e73 H CF3 328] I\/HE[H AP Me Exanpl e74 [1-1 1 H
CF3 365[ MtH] +; APCI ) H CF3 344 MtH] +, APCI
OMe WO 2006/ 030977 PCT/J Q17540 -52 R1, | (R2)m

C CF3 (R3)n B Exanple (
N Exanpl e76 N~ CN H 33,5
317[ M+H] +, APCI

Example (R%wRingB RingC R R, MS
Example76 (/__\>— Y\l\/l)— CN H  315M+HJ", APCI
N= N
~N
N +
1677 = N ©oN H 317[M+H]", APCI
Example @/ sy 17]

BB Ring C Rl (R2) m MB
APCI N . ONH

N‘Me
~N
Example78 Q— /N;r}— CN H  344M+HJ", APCI
MeO
~N
Example79 7 N\ /’.";\\— CN H  329[M+H]*, APCI
N= N

~
N N H *
Example80 = N © 404/408]M+H]*, APCI
xamp ol ‘<;§S/ /LN :
T
S

N
Example81 /N;r}_ CN H  404/408]M+H]", APCI
e NN oN H 1[M+H]*, APCI
Example82 /\_S /l*N 371] T,

Example84

N

Example83 ©— /ﬂ‘:{}— CN  Me  328[M+H]", APCI
~

O— )N;r}_ COOH H  331]M-H, ESI

Example 85
Ro! Ho!
NN CoOBt > N
dtN @);N\—\OH

1 2

To a THF (50ml) suspension containing lithium aluminum hydride (280mg,
7.38mmol) was added dropwise a THF (50ml) solution containing Compound 1
(2.46g, 6.63mmol) under argon atmosphere, and the mixture was stirred at room
temperature for 8 hours and a half. To the reaction solution were added water
(0.28ml) and 5N sodium hydroxide solution (0.28ml) under ice-coolong and water

(0.84ml) was further added thereto and the mixture was stirred at room temperature
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Exanpl e77 N I AN Me Exanpl e78 N N CN H 344[ MtH] +, APCI
MeO /> Exanple79 \ N CN H 329 MtH +, APCI N N Me
wéararspBeBO \ S N N CN H 404/ 406] MtH| +, APCI  ErampPm8$/017540
/ \ S NN CN H 404/ 406[ MrH 4 APCI Exanpl e82 C~ S CN
H 371 [MtH +, APClI )__ Exanple83 ).L1S-_ CN M
328[ MtH] +, APCI Exanpl e84 N ) __ COOH H 331 [MH ESI
Exanple 85 Br Br N -COOEt NNOH1 2 5 To a THE
fof PPRBIrsS UFRASilenng ont iaseliblg rhattens amd whshimgwithBHF. the filtrate

((280ny,, . 7.38nmol ) was .add |
e b PRSP E SOETR RS MG i MR Sf s byt fEkced
pr?ﬂdﬁi ?n@qesiaﬁmap?aume?wﬂh ety ptetatar-aliohsl ehertogivet
oom nper a Qr ours and a half. To the
C?@B_%‘fl}doﬁ(]sg(ﬁga%’%ﬁ aﬁ\@?gﬁgréded wat er (0.28ml) and 5N
MSestionsn 1< HX|, d®C3ol ution (0.28ml) under ice-cool ong
and water 10 (0.84nl) was further added thereto and
the m xture was stirred at roomtenperature WO '

E2(086@80977 PCT/ JP2005/ 017540 -53 for 17 hours. After
filtering out insoluble mtters and washing wth THF,

the filtrage _and the washing sol ubf re conbi ned
~and then cor at ed under reducedm;,u{_gj The
resi due was txftirgted with ethyl acetat g >-d@H& hyl

ether to give oupd 2 (1. 20g, 55@3%‘&0\/\&1&3. 5
MS: 329/ 331 | +, APCI Exanple 86 r N NN CHO

~ 0, LIThCH

1 2

To a chloroform (35ml) solution containing Compound 1 (330mg, 1.0mmol)
was added manganese dioxide (85%, 5'36mg,5.2mm01) at room temperature and the
mixture was refluxed under heating for 17 hours and a half.  After cooling the
reaction mixture, insoluble matters were filtered through Celite and washed with
chloroform. The filtrate and the washing solution were combined and then
concentrated under reduced pressure to give Compound 2 (334mg,100%) as a solid.
MS:327/329 [M+H]", APCI

Example 87

e RSt
N:'}_CHO . N:[}—CHFZ

1 2

To a methylene chloride (Sml) solution containing Compound 1
(99mg,0.302mmol) was added diethylamihosulfur trifluoride (0.15ml,1.14mmol)
under argon atmosphere and the mixture was stirred at room temperature for 14 hours.
The reaction mixture was poured into a cooled and saturated sodium bicarbonate
solution and extracted with chloroform. The organic layer was washed with brine,
dried over anhydrous sodium sulfate, and then concentrated under reduced pressure.
The residue was purified by silica gel column chromatography (hexané: ethyl
acetate=85:15 -> 50:50) to give Compound 2 (78mg, 74%) as an oil.
MS: 3497351 [M+H]*, APCI



2 To a chloroform (35m) solution containing Conmpound
1 (330ng, 1.0mmol) 10 was added nmanganese di oxi de
wO0abik03&36ny, 5. 2nmmol ) at room tenperature and PO®JIP2005/017540

m xture was refluxed under Rkegating for 17 hours and a
hal f. After cooling the reaction mxture, insoluble
matters were filtered through Celite and washed with
chloroform The filtrate and the washing sol ution were
conbi ned and then concentrated under reduced pressure

to qi Compound 2 (334ng, 1009 as a solid. 15
EW@%%SZQ [ MtH] +, APCI Exanple 87 Br Br )IN N CHF2

0/L. 2 ToBr t hyl ene chl ori d&:2i8 ol ution

cont ai ni ng und 1 20 (99ng, 0. 30 was added
di et hyl am nosul f r S+-CHE) ueree- (0. 151, 1'{?%@1@)
under argon Sphere and the m xtu ad stirred at
room t enper at for 14 hours. The Rgaction m xture

was poured into a cool ed and saturated sodi um
bi carbonate solution and extracted with 2hl orof orm

The organi c |layer | i dfh £ P¥Eting in
anhydr ?}EP%‘H% agﬁ%ﬁ) ﬁ@gi@@%ﬁ;ﬁ&&@oﬂ@% allt%gn under s
5  theasame echnpeessinExange ThE) red(Due was purified by
idd x mm chr omat ogr aphy (hexane: et hyl
,@C%‘ﬁ@g‘g@i:’i@ld-t 50:50) to give Conpound 2 (78ny, 74%
as an oil. MsS: 349/351 [ MH +, APCI WD 2006/ 030977
PCT 054017540 -54- Exanple 88 Br H2ZNOC N CHF2 ->
ERApRS &

1, 2 Conpound 2 was prepared using . h
Conpouiae follpying aempeipds nepre preRarcdgn the same Raney 4 n the

i Rle 1, (2) and (3). Ms: 314 [ MrH] +,
10 a%r}ﬁéggaﬁpﬁé?gg- 103 The foll ow ng conpounds were
prepared in the sane manner as in the



1 o above nentioned Exanples. WO 2006/ 030977

PCT/ JP2005/ 017540 -55- (R2)mRL N CF3 (R3)n Exanple
WORB)r3®7Tng B RL (R2)m M5 Exanpl e89 S COOH H PCT/JP2005/017540

371/373[MH -, ESI O Exanpke90 S CON H2 2- Me

366/ 368 MtH] +, APCI Cl Exanpl e9l CONH(CH2)2 N H

451 MtH +, ESI  Exanpl e92 \ S CONHCH2CH( OH) CH2OH (S) H

446 MtH +, ESI O Exanpl e93 \ S CONHCH2CH( OH) CH3 (R)

H 430 M+H +, ESI O Exanpd;?% S CONH( CH2) 20H H

416 MWH +, ESI O Ex I MeO CONH2 H

396/ 398[ M+H] +, APCI npl e96 Cl / CONH2 H

384 MtH] +, ESI F CONH2 R %ﬂht ESI Exanpl e97 Me

ff/ S\ Exanpl e98 dl CON - B[ WH) +, APCI S

Exanpl e99 \ S CON H2 H +, APCI Exanpl el 00

CONH2 H 400[ M+H] +, APCI 3C Exanpl el 01 O _CONH2 H

a4

30bH| +, (ESHRingBO Aixanpl el 02 C / ° O (ROGNH2 HS
~406F irH—ESt—S—

\ -
Example89 \-S COOH H  371/373[M-HJ, ESI
cl |
Example90 \\s CONH, 2-Me 366/368[M+H]", APCI
Cl
Example91 @— CONH(CHg)Z-(D H  451[M+H[", ESI
-~ .
Example92 \s CONHCH,CH(OH)CH,0H (S) H  a46[M+H]", ESI
cl |
-~
Example93 s CONHCH,CH(OH)CH3 (R) H  430[M+H]", ESI
cl
~
Example94 \_s CONH(CH,),0H H  416[M+H]", ESI
. cl
Example95 MeO—@— CONH, H  396/398[M+H]", APCI
cl
Example96 CI—Q— CONH, H  384M+HJ", ESI
>
Me
Example97 Z/—\f CONH, H  352[M+H]*, ESI
S
Example98 iy CONH, H  338[M+H]", APCI
S
Exampleg9 C\S/ CONH, H  338[M+H[", APCI
Example100 Q_ CONH; ' H  400[M+H]*, APCI
FaC
Example101 O_Q_ CONH; . H  390[M+H], ESI
N»
Example102 /(/_\ﬁ CONH, H  406[M+H]", ESI
ci—g7~cl
Me—Q 6[M+H]", ESI
Example103 \_g CONH, H  386] [

Q
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Exanpl el 03 Me CONH2 H 386[ M+tH] +, ESI C WD

2006/ 030977 PCT/ JP2005/ 017540 -56- Exanple 104 Br F
wenrow@B97y~) ( \r ~ N ~-CF3 N -CF3 N N 2 Necowr2005/017540

HZNOCy | O ''" N~CF3 ~ N -CF3 e N eN1Il, 34 (1)

Met hanol (2 m) was added dropwi se to sodi um hydride

(60% purity, 63 ng, 1.56 mmol) at room tenperature,

the m xture was stirred for 10 m nutes and thereto was
Efamfiflopo4 se added a sol ution of Conpound 1 (382 ny,

0.992 mml) in nmethanol (3 ni The m xture was

stirredr @n tenperature f 8 and a half,
and fdrtmrefl uxed under hea\@ﬂ?\gr 33 hours. The
reaction s NIFQN er c;added thereto
and the m xtuype 3extract ed w atetate. The
organic | g was washed with u@ dr| ed over
anhydr ous~s#ti um sul fate and co trated under 10
reduced pressure. The residue was purified by silica
gel colum chriomat ogr aphy (hexane ?hyl acetate =
95: 5 -> 80: 20) to give Conpound 2 (245 ng, 62 % as
powders. MS: 3NT Ml +, APCl HizNO tOMe of
Conpound 2 (243 .612 nmmol ), pot aSSI

hexacyanoferrate ( N trihydrate

mol ), di chl or’o( di phe Qgﬁ)hl nof errocene) o' gﬁ gm
(15 ny, 0.018 and’ sodi um car bonat

- 0.613 Mol ) in di ylacetamde(3 m )Séls stlrred

at 120C for 2 hours. reacti on solution wag cool ed,
and thereto were added wat er and et hyl acetate.

h%ﬁbﬁgz“iﬂigtﬁssadaﬁgg t%gﬁg!u&@fcﬁgbdhlh? qwaﬁdé:@éé)% puriey) &3 mg, 1.56
| I
mmgh.aﬁgoenltdnp@ﬁt%r@e CRIFBITR RS fﬂéfegff éﬁ?‘?léi‘t&{eéaa‘\ﬂn thereto was

d?(?%mﬁ%) e a¢laat ﬁalu{i'chﬁopcaﬁ[ab@nd BYE2 MRS0.963 hﬁﬂol\)\llnt metienet (3 ml).
rine, dried over anhydrous d,); m s a}pd
Terimeiiieaian SR oot B RTA0e e > P aida*ndif and forther

refluxed under heating for 33 hours. The reaction solution was cooled, water was
added thereto and the mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography
(hexane: ethyl acetate = 95: 5 -> 80: 20) to give Compound 2 (245 mg, 62 %) as
powders.

MS: 397/399 [M+H]", APCI

(2) A mixture of Compound 2 (243 mg, 0.612 mmol), potassium hexacyanoferrate (II)
trihydrate (129 mg, 0.305 mmol), dichloro(diphenylphosphinoferrocene)palladium (15
mg, 0.018 mmol) and sodium carbonate (65 mg, 0.613 mmol) in dimethylacetamide (3
ml) was stirred at 120°C for 2 hours. The reaction solution was cooled, and thereto
were added water and ethyl acetate. Ineoluble matters were filtered through Celite
and washed with ethyl acetate. The filtrate and the washing solution were combined
and extracted with ethyl acetate. The organic layer was washed with water and brine,
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (hexane : ethyl acetate =
90: 10 -> 70: 30) to give Compound 3 (164 mg, 78 %) as powders. |

MS: 344 [M+H]", APCI

(3) Compound 4 was prepared by reacting and treating in the same manner as in
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residue was purified by silica gel colum

chromat ogr aphy (hexane : ethyl acetate = 90: 10 ->
w@Q006300971 0 gi ve Conpound 3 (164 ng, 78 % as POWIRI095/017540

V5. 344 [ MkH] +, APCI 25 (3)_5§o_npound 4 was prepared by

reacting and treating in the sane manner as in WO

2006/ 030977 PCT/ JP2005/ 017540 -57- exanple 1(3) using

Conpound 3. MS: 362 [M+H +, APCI Exanple 105 F NC F

exm??el@;uéingl%onmound}.c F3 NCF3 + NNNCF3 I~ 1~1i
M3,

A 0 on of Conpound 1 (1.38 g, 3.59 mmol),
@Wéﬁﬁ@%? nmng, -2.19 mmol) and

-tetraki s(tri phenyl phosphi ne) pal | adi um (512 ng, 0.443
nmo ip DM (35 m) was stirred at 90C for 50 hours

E’Eﬁ‘n’é@% 1Q$gon at onosphere. The reaction solution was
cool ed, rand thereto were adddd water and ethy

aceBat el I nsol uble 10 nma were fil ter,@? t Mgﬁgh
Celitsg d washed with ethy etate. The fI ate and

the wasHimgRselution were corbiNéy gad extr ith
et hyl .%!F%he organi ¢ _hkay®N was® washed wi 1 >—CFs
wat er @ brine, dried over @ ydrous sodiu | fat e

and corcentrated under reduced pressure. T esi due

was purified by silica gel colounm chromat ographys
(hexane: ethyl acetate = 10: 1) to give Conpound 2
(198 iy, suffendjon dfsCamgo@uhpddidd 8 335 mppol).ing cyaude, (257 me,

239 :%rgaﬁ She %{%ﬂg@iﬁhﬁ@gj@éﬂﬂ%@d\ﬁ%ﬁé E)@(sal[nzp'\{fhgﬂ oﬁggz\g@oé? in DMF

(33, MICRAs \stirrednat) LG for 50 hours under argon atomosphere. The reaction
solution was cooled, and thereto were added water and ethyl acetate. Insoluble
matters were filtered through Celite and washed with ethyl acetate. The filtrate and
the washing solution were combined and extracted with ethyl acetate. The organic
layer was washed with water and brine, dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (hexane: ethyl acetate = 10: 1) to give Compound 2 (198 mg, 17 %)
and Compound 3 (43 mg, 3 %), as a solid respectively.
Compound 2

MS: 332 [M+H]", APCI
Compound 3

MS: 357 [M+H]", APCI

Example 106

el Ao
N
Nor TN,

O, s
\‘S)\N

(0]
/\\O

1 2

NC\CL | HZNOCO
N
—— O/Nk:r}_CFB —_— o );I}—‘CF:B
3 4
(1) To a solution of benzyl alcohol (13.2 ml, 0.127 mol) in DMF (400 ml) was added
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SO12 NCHNC -~~OWCF3 -~~OMWCF3 34 (1)

To a solution of benzyl alcohol (13.2 m, 0.127 nol)
wOno@Ms097400 m ) was added WO 2006/ 030977 PCT/JP2005/017540

PCT/ JP2005/ 017540 - 58 sodi wp hydride (60%purity,

7.30 g, 0.183 nol) at roomtenperature and the m xture

was stirred at 60C for 10 m nutes. The reaction

sol ution was ice-cooled and thereto was dropw se
scaaea thydrige (60% Parief, 7ENpPolbas inolB&. réom, tefapegiidrerani)thé mixture

RS PLRAE G o 0 P RS rable Rt Slut wlh I @R and thereto
wbﬁgibg@g_sdlztmiﬁ}i arsteﬁwmﬁﬁf g}?ﬁmmd 1 (356.7t $1©.094Simolg iIV\BMF (100 ml).
ed .di ethyl ether. a e Xt ur
ThodRRt B Suien tycumen ¢ Lamn PaCrife K, BRI e SBine was
rd?ﬁoﬁgdh&ldfmsdugédi q:des@m:er tCﬂmeﬁneEiesidu@ rveagi axtded etiethyl ether and the
radenmar k) a on ra : : Ressur -
L
W?% rdiwitrmt m_mra@hgm (Bieix gngisterai Ijrxyatlemméq) aa:@:ccm@gm_r@ed agder reduced
0 give ound 2 . 0 : _
oAy ST o o ML oo
ethghadeitatg= 400 Q +Oft 10)goigive Gempanmd Aéthég, &s%) ps an oil.

l\,{%@@%&%ﬁmugb@ Compound 2. MsS: 344 [ M+H +, APCI

Was prepared by reacting and treating

' (2)nCompoundrd was peepacesl by readsingxandpireatinglin ¢hsj pagne manner as in

e N +, APCl  Exanple 107 NC N NC
eifﬁﬂp'%é@ @1@@0%@9‘5"%”% o3 TN OGR3HO )" -N CL

M$:B843 [M+HNCAPEEN ° 2- CF3

(3) Compound 4 was prepared by reacting and treating in the same manner as in
example 1(3) using Compound 3.

MS: 362 [M+H]", APCI

Example 107

NC NG NC

N —_— \@L —_—

OJ\:I\}_CF"* >-cr, ID-crs

©/\ ' HO” N cl” N

1 2 3

‘ o)
ROl 0L
N N

—

xy” O " O

o8 -

N 4 N 5
(1) A suspension of Compound 1 (34.0. g, 99.0 mmol) and 10% Pd-C (34 g) in
methanol (500 ml) was stirred at room temperature for 2 hours under hydrogen
atmosphere.  Insoluble matters were removed by filtration, the filtrate was
concentrated and the residue was triturated with ethyl acetate- diisopropyl ether to
give Conipound 2 (15.0 g, 60 %) as powders.
MS: 252 [M-H}', ESI
(2) A mixture containing Compound 2 (150 g, 55.1 mmol) and phosphorous
oxychloride (150 ml) was refluxed under heating for 6 hours. The reaction solution
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25

30

0)-NO NN4 N5 20 (1) A suspension of Conpound 1

(34.0 g, 99.0 mmol) and 10% Pd-C (34 g) in nethanol
wO030B/30977was stirred at roomtenperature for PCHOP2095/017540

under hydrogen atnosphere._shnsol uble matters were

renoved by filtration, the f5 Itrate was concentrated

and the residue was triturated with ethyl acetate-

di i sopropyl ether to give Conpound 2 (15.0 g, 60 %
waRScqud] &foﬁcerﬁﬁtd&ﬁﬂn&'ﬁ&ecﬂdﬂdkﬂfessu@hnd Z)hyl\ agetateuwes added to the

re%ﬁnéglhﬂl%g’%‘ 3%%?8’%?%@5‘(’1% rI‘II? %5 was re li Qﬂgr rous  magnesium

sulfert amlgccflﬂéntﬁatétbumﬁar rédeed pacssinen  Jbleutsidve Was punﬁed by silica

006/ 030977 PCT/ J 20 5/0175 S ohed,
BEC STRCERE r STRHARERRY SRy pfrﬁg lsﬁrg‘%a%ﬁdlg@hb dai Zo) to give

Cdmpomﬂt&(:{l&@g,tm%)aewwdas The m xture was washed with
oV nhydr ous magnesi um sulfate and
Msohlé]@%??@(ﬁgﬂ r‘lglg(l:lareduced pressure. The residue was
(3p Mloi £ S(ddtldny of Oompaundgél (100 mgn®. 38 omel berdappyridinergtanol (60
@Xgoémﬁ /@ asgpmﬁde?ss %gi";‘%’?" I\Slglé—g g,mim’g 045
mf)), Tee mistoteMapstiméd doraooy Mnmrqtnmf«mj dgysyed ferbey stirred at

G(ﬁﬁj ol Eyﬁ%}gh gegg% t}g‘%ﬁﬁ?g&?’?u ot 8&81%) ﬁ;ﬁ%em bh'eﬂl _'E_HE (rgglstered

18
' trademark) anseBondkElnt & H%\ﬁegusterqde@am%b A Wﬁl&dawlﬂ étthb pcetate.
T l@e ﬁ Re ARG ﬂf&&%ﬁﬁﬁ%ﬂg&h?&?e et C(;‘I‘leﬁ(@:%afl@ 'Ezogcehﬁﬂlrea undiB€reduced

on so on ter ed
pIt:S@gﬁ: Ist eThe llrquidmew k purified BBYd Slfhcat gRlH?Oé‘PE@u shrgmatpgraphy
(cgnfcﬁgﬁgﬁf @etha%ﬁfL Wsﬁ%j giietdb UI%Jﬁﬂd AGBIBIg; 46 Thas powders.

and t washi ng sol uti on were conbi ned and

NbséﬁéélﬁMﬁﬂedABﬁHer reduced pressure. The residue was

A?U(EblanSQn(pX wh ?F@a&ﬁ' by @¢déffg ChdOBdtBgr MPthy same manner as in
of orm net hangl = 95: 5) to gi ve Conpound 4 (58.8
expgaplad (Bhusing GO 415 Vs 345 [MrH +, APCl (4)
h@mgqn@@*mpcprepared by reacting and treating in

the sane manner as in exanple 1(3) using Conpound 4.

M5: 363 [ MtH] +, APCI 20 Exanple 108 NC HZNOC NC |~ |
ERbmpld 108 N CF3 N CF3

NG H,NOC
L ) )

N N—CF.
NN o, ™ :r\}_CFS _— :r}_ 3
CI/LN .
' F F

1 2 3
(1) A mixture of Compound 1 (60 mg, 0.221 mmol),
dichlorobis(triphenylphosphine)palladium (16 mg, 0.023 mmol) and 4-
fluorophenylboric acid (34 mg, 0.243 mmol) in a 2M aqueous sodium carbonate
solution (0.44 ml) and acetonitrile (0.44 ml) was stirred at 110°C for 4 hours under
argon atomosphere. The reaction solution was cooled and thereto was added ethyl
acetate. The mixture was washed with water, dried by Chem Elut (registered
trademark) and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography (hexane: ethyl acetate= 95: 5 -> 75: 25 to give
Compound 2 (62.3 mg, 85 %) as powders.
MS: 332 [M+H]", APCI

(2) Compound 3 was prepared by reacting and treating in the same manner as in
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/| QA~N _-CF, FF 123 (1) A mxture of Conpound 1
(60 ng, 0.221 mmol),
wdiz2eltsloaeobi s(tri phenyl phosphi ne) pal | adi um (16 RQT/JB2002617540
mml ) and 4- fluorophenyl bor¢g_acid (34 ng, 0.243
mol ) in a 2M aqueous sodi um car bonate 25 sol ution
(0.44 m) and acetonitrile (0.44 m) was stirred at
110C for 4 hours under argon atonosphere. The
exa@slt i1(3) walguCompomais2.cool ed and thereto was added
Ngt}éb +“I_gt;2%? The m xture was washed with water,
i [B@ EFut (registered - trademark) and
concentrat ed under reduced pressure. The residue was
urifi by silica gel columm chromat ography (hexane:
Egﬁm{elg) etate= 95: 5 -> 75: 25) to give 3 0 Compound 2
(62. %d'rg 85 9% as powdegs. Ms: 332 [ MHRst, APCI (2)

Compou was prepared by@cti ng and tre ng in

t he sa er as in WD 2 Q30977 PCT/J 17540
-60- exanpl & MG, using-Conpound Y2CFAE:+ 350 [ MeE|FCFs
APC Ié“lOQNCNCNC@meINNI\éI /)N
CF3 + , 3 SSC S 58288 A solution sf g

Compound 1 (330 ng, 1.03 nmol) and N-chl orosucci ni m de
(304 ng, 2428 mmol ) in acetic2acid (5 m) was3stirred

at roomtenperature for 2 days. The reaction solution B .
was podr saddution of ompened 15380 me, dc03% swnalhard A-eljerpsuccinimide

. n [ : Y i ot .
SR A B8O PR AL Ot
Thehgahtionssohsipnesauprused e @ eonlpdowiuaist sadivg hydagen carbonate

sbRAUAR %fid REBSGEA Yith diB@y] 8BbAUCTHBS gAME i15ee SvadYvashéd &ath brine,
gel colum chromat ography (hexane: "ethyl acetate=
drigg: ovgr aphydrous myagnesiymny gl %ﬁan%nﬁwé er jpfugpd pressure.
TG SOPRU Purdfi¢d Byl sifiBa gel%%lu%m cROIIMYEESH (hexane: ethyl acetate=
respectively. Conpound
100: O -> 75: 25\5 to give Compound 2 (146 mg, 40 %) and Compound 3 (131 mg,
33 %), as powders respectively.
Compound 2
MS: 354/356 [M+H]*, APCI
Compound 3

MS: 388/390 [M+H]", APCI

Example 110

NC\©\ NC\©\

_.___>
NON-crs JY-crs
HO” N Br” N
1 - 2
NG HoNOC
—_— Ncry | — PN
S o
R 4

3

(1) A mixture containing Compound 1 (1.2 g, 47.4 mmol) and phosphorous
oxybromide (30 g, 105 mmol) was stirred at 130°C for an hour. The reaction
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15 MS: 354/356 [ MrH +, APCI  Conmpound 3 MS: 388/ 390
[ MFH +, APCI  Exanple 110 NC I, NCI, N\ ~~ CF3 N

WQEBB6HAY77-N Br,)--N 1 2 NC |1 H2NOC /N CF3 GNPORJPRO5/B17540

(1) A mxture containing Caomggaund 1 (1.2 g, 47.4 mmol)

and phosphorous oxybrom de (30 g, 105 mml) was

stirred at 130C for an hour. The reacti on WO

2006/ 030977 PCT/ JP2005/ 017540 -61 solution was )
sateidredas pooleddpdun¢dimo acobled agyeewpotpssie siathanate solution and

at ol.ut i a V. t By

eRERATGUR B0 0 S s SEATE IR Y RaSichi WEhg, Bried over
axﬂiyklmins mnﬁagnemlfmm md dancentratet] adrsapducad guesswiger The residue

d ->
wREPHARFY, B SBRAL Ol Ao fifoerlfy @idfautd: HhybhcBuleth0: 0
78 25) to BiveTomigunti@ @94@1&6&1%))14@@@@4 my, 66 % as

3 8 [MHH +, APClI (2) A sol ut f

N@gﬁg?’ﬁé [yﬁ ’Oﬂaéf‘ O[ 31g|] mml , pl( )erl dlsgeu I:%gn o
(2) 88@utiombj Compdulpbz 4K mgm @3 howagl p(lppnqme ggj 388 mmol)
J[)t)asélﬁln%%ﬁ) %&teffh)t 3815 @&n%@b A dDﬁﬁf(zf o) wiks siﬁyed 41199°C for

ure was s rred and furth
asiay,rthe ehizturd pRCstimed at Qﬂasz fon o dayiendl SerherHTISE Ehd 26 for a day.

Tﬂ@‘f‘e{a%ﬁgh %‘glutﬁ)ﬂ %eﬁtcg I%Sﬂ@f@@ W28 taldéd é‘l‘h?I Adefate Th‘fhe mlxture was

brine, drjied Qver anhy

| waalgﬁdewith ot Beed oxprB B AreH T Fte pQ i tated under

Séd; Efe seur%_ 8 \AEH fhe Fe%idiib‘ Qvef® E\&de@ﬁﬁgssﬂﬁg%g&i{dxmipowder (160 mg,
e ot 8 ooy 20 3B Sominutes.

ﬁ@%ﬂﬁ?ﬁ%@gﬁﬁe\gafﬁ&e@ rboﬁ@énﬂialtwaﬂmmemolm added ethyl acetate.
concentrate an er ace

ThRQUHYe 0738 Waederaio aring \ﬁwﬂ% gﬁe ‘5@1& (5818 Eﬁ%‘t}?ark) and
c()ﬁ(%ﬂtrﬁieﬁr\ﬁﬂef feadestpiessuga)d Tixorsilnt vedsquhirifiedery slhctug@id:olumn

P MOy R AP e C—

mg; 230%) ddpowdergi ve Conpound 3 (27 ng, 25 % as

MR Rimy, APC

Example 111-148
The following compounds were prepared in the same manner as in the
above mentioned Examples.



M5: 339 [ MtH] +, APCI 20 Exanple 111-148 The fol |l ow ng
conpounds were prepared in the sanme manner as in the

wahos®3oent i oned Exanpl es. WO 2006/ 030977 PCT/JP2005/017540
PCT/ JP2005/ 017540 -62- O RNRL H, -CF3 GN
Exanple RS G R10 M5 ExanplelIll HiPrO H 314[ MtH +,

APCI  Me Exanpl ell2 H H 347[ M+H] +,
Me~~CH2- CI H 478[ Mt+H| +,
~S H 429 MtH] +, ESI

ESI C ER
Cl Exanpl el117 H H 384[ M+H|

a v/ 01 Ex
Exanpl el 20 H&
APCI  Exanpl el 21 H Me 346[ MtH| +,

477 M-H] +,

366[ M+H] +,
424] MHH] +,

ESI
ESI

ESI

APCI
Exanpl el 14 H2NCOCH2- O
Exapl e115 \ N (CH2)2- O S H

N Exanpl ell3

Hoit O H 410[ MrH| +, ESI

sf F\ / Exanpl ell8 H H
D-eE19 HiPro\ / H
N{\ ) --

H 377[ MtH] +,

APCI  CF30 Exanpl el 22

HH 4164 MtH] +, APCI WO 2006/ 030977 PCT/ JP2005/ 017540
R G R MS

Exampl

Example111 H iPrO- H 314[M+H]", APCI
Me
Example112 H = H 347[M+H]*, APCI
N Y,
=N
Example113 Me—(_ _/)—CHz— Cl/& H 478[M+H]", ESI
N S
Example114 HoNCOCH,- cl /@\ H 429[M+H]+, ESI
Bxamplet1s  ( )-(CHa- oL~ H  477[M+HT', ESI
Cl .
C H 10[M+H]", ESI
Example116 H E(O 410[M+H]
cl
Example117 H E C H 384[M+HJ", ESI
Example118 H ol O H 366[M+H]", ESI
cl , X
C 424[M+H]", ESI
Example119 H Pro H 24[M+H]
N— +
Example120 H MeoN—4 :,>— H 377[M+H]", APCI
Example121 H @—— Me  346[M+H]", APCI
CFs0
Example122 H H 416[M+H]*, APCI



-63 0 (RR)m R5 N i
M5 Me Exanplel23 H\ -
wa3bos/Beanpl el24 H ccll Exanplel25 H Me zS\

352[ MrH] +,
Exanpl el 27 H NMe2 375[ M+H] +,
350[ MkH| +, APC

H ~I

ESI

NCF3 G Exanmple RS G (R2)m
352[ MtH] +,

S 372[ MrH
- PCT/JP2005/017540

Exanpl €126 HQve 362[ MrH| +, APCI

ESI F3C F Exanplel30 H F CH2O

Exanpl e131 H 6CH20- - 389[ +
F CH2O - 410[ M+H] +, g&SI

WO 2006&03 PCT/ JP2005/ 017540

ORS NHa, G- NCF EX N GM F
P

376[ M+H] +,

APCI Exanplel28 Hc F
F3C Exanpl e129 H O CH20-

- 498] MHH] +,

398 MtH] +, ESI  F

MeO Exanpl e132 H

| e133 H M / CH2O -

- 64-

Example RS G (R, MS
Me .
Example123 H @ - 352[M+H]", ESI
s
Example124 H d , - 372[M+H]", ESI
s ~Ci
Example125 H Me,@\ - 352[M+H]", ESI
Example126 H @— OMe 362[M+H[", APCI
Example127 H @— NMe,  375[M+HJ*, APCI
Example128 H @—— F 350[M+H]*, APCI
FoC
Example129 H DCHZO— - 498[M+H]", ESI
FoC
E |
Example130 H F—@-CHZO— ! 398[M-+H]", ESI
F
Example131 H @—CHQO—— ; 380[M+H", ESI
MeO
Example132 H FOCHZO— - 410[M+H]*, ESI
Example133 H Me—@—CHQO— -

376[M+H]", ESI



Exanpl el 34 H Me 364 M+tH +, APCI Me Exanpl el35 H F_.\
/ 364 M+H] +, APCI Me Exanpl €136 H 380/ 382[ M+H] +, APCI
wQaRod6/080Exanpl €137 H 336[ MtH] +, APCI ClI ExanpPe1382005/017540
0- M 396/ 398 MkH] +, APCI  Ce g4exanpl el39 H EtO\ /
376 M+tH] +, APCI Exanpl e140 H MeO\ / 362[ M+tH] +, APCI
MeO Exanpl el 41 H MeO 392[ MrH] +, APCI OWe Exanpl el42
H MeO 392 MtH] +, APCI NaOOC tiL NN CF3 R3-- 4 i
Exanpl e position of COONg R3 M5 Exanpl e143 4-position
3-F 349 M Na] -, ESI [Hxalpleldd 3-position 2-OCH2 \ /
437[MH -, ESI WO 20 PCT/ JP2005/ 017540 - 65-
Rl (R2)m bLN CF3 G N Exanpte

%) m G M5
Exanpl el 45 3-CONH2 - \ / 438gNFN| +, "APCI O Exanpl el 46
4- CONH2 2-F 350[ MeH] +, APCI

Example RS G MS
R +
Example134 H Me >D 364[M+HJ", APCI
Me .
Example135 H E C 364{M+H]", APCI
Me
Example136 H ol C 380/382[M+H]", APCI
Example137 H Q— 336[M+HJ", APCI
cl
Example138 H Q— 306/398[M+H]", APCI
OMe
Example139 H EtO—@— 376[M+H]", APCI
Example140 H MeO—@— 362[M+H]*, APCI
MeO .
C 392[M+H]*, APCI
Example141 H MeO [M+H]
. OMe .
G( 392[M+HJ*, APCI
Example142 H MeO [ ]
NaOOC
N\\ CF3
R34©)\N '
Example position of COONa R® MS
Example143 4-position 3-F 349[M-NaJ’, ESI

Example144 3-position 2-OCH2—® 437[M-HT, ESI
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Exanpl el 47 4- CONH2 2, 6-di Me 360[ M+H|] +, APCI

Exanpl el 48 4-CONH2 3-Me CI S\ 386/ 388[ M+H] +, APCI
wazerspB@®7149 Br Br Me HZNOC Me Br F2HC a | ZRCT/Jpddo$/017540

2N\ ~ S N SNCHF2 , ~ SNgNCH2 C HM TsCH C

Cl 34 5 (1) Preparation of 1-Brono-3',

3' -di fl uoroacetone (Conpound 2) To a m xture of ethyl

di fl uoroacetate (1.6 m, 115. 2 mmol ) and di br ononet hane

(1.93 m, 27.5 mol) i®THE (60 M) was added

dropw se nmethyl lithium ( 4 Msolution in diethyl

ether; 26.4 nm, 27.5R ver 15 mn at -78 C, and

the mixture was stirred for\3y-gFputes at the sane

tenperature. To the mxtura;‘dvat added saturated 10 ,

aqueous ammoni um chl oride solution (10 m) at the sane

tenperature, then the mxture was warnmed to room

t emFEraplar e, dRf uted wi (Mmrat er ad extradi®d with

di éeThyl ether. The organic layer was dried over

magnesi um sul fate, and concentr at under

pr eEMREE i $EONHade Conpound 17 gqsfwgg%e

product was wused wthout purificatipon. 15 (2) A

m xture of Conmpound 1 (209 ny, 0.6 nmol ), Conpound 2

(877 ng) and sodi um bi carbonate (1 ng, 1.27 nmol)

in isopropanol (10 m) was refl uxed r 45 m nutes.

After cooling, the mxture was diluted with water and

extracted with 06/ 03Q977 PCT/JFR2005/ +

chl g?%?‘@?}ﬁi@ Thé)é‘c;hggni c ?%yer vvas@ﬁad O\Q/Qeowg diAAl-JF%@
sul fate and concentrated under r ced pressure. The
r esimtarepletsy di $O8NHed | n2paliNiene @Fﬂ) aR@P[M+H]", APCI
p-tol uenesul fonic acid nonohydrate (24 ng, 0.126

mmol ) -was added thereto, then the m jure _was N

r ef 1RSI H  45-GAMiz es. 3Me er cmm,\ t Re/FRBR e APCI
was diluted with saturated 5 aqueous sodi um

bi carbonate solution and extracted with ethyl acetate.
Ekafpls geni ¢ | ayer was dried over sodiumsulfate, and
concentrated under rgeduced pressure. The residue was

purified by silica gel gedirypr_asfar omat ogr aphigNq i)
ethyl agetatesr F@f@?z%f -> 20) to give Conpo 3
(21‘9559‘*N as—a—Syrep. VB NZ93cir, 405 [ H] +,SAF”QI}—CHF2
oY H M ~ TsOH c|4§\J/LN CI—Q\J)\

1 3 4

(1) Preparation of 1-Bromo-3’, 3’-difluoroacetone (Compound 2)

To a mixture of ethyl difluoroacetate (1.6 ml, 15.2 mmol) and dibromomethane (1.93
ml, 27.5 mmol) in THF (60 ml) was added dropwise methyllithium (1.04 M solution
in diethyl ether; 26.4 ml, 27.5 mmol) over 15 min at —78 °C, and the mixture was
stirred for 30 minutes at the same temperature. To the mixture was added saturated
aqueous ammonium chloride solution (10 ml) at the same temperature, then the
mixture was warmed to room temperature, diluted with water and extracted with
diethyl ether. The organic layer was dried over magnesium sulfate, and concentrated
under reduced pressure to give crude Compound 2 (4.17 g). The crude product was
used without purification. ‘

(2) A mixture of Compound 1 (209 mg, 0.634 mmol), Compound 2 (877 mg) and
sodium bicarbonate (107 mg, 1.27 mmol) in isopropanol (10 ml) was refluxed for 45

minutes. After cooling, the mixture was diluted with water and extracted with
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10 (3) Conpound 4 was prepared by reacting and

treating in the sane manner as in exanple 1(2) and
wO02)oots091g conmpound 3. -MsS: 368 / 370 [ MtH] +, RAETUP2005/017540

Exanpl e 150-154 15 The fol | qp ng conpounds were

prepared in the sane manner as in the above nentioned

Exanples. (RR)m Ri | Ro N4R4 v B N (R3)n

Example (R3)n-Ring B RL (RR)YmR4 RI0 M5 Exanpl el50
KIENBNR - VEhChi3adde 1860 [wds Idhied osBiGlodiir anjfhte bhd cBn@okeLzd under

2 H 354/ P

e
a&ﬂf&nbh(#@ﬂfaft@ZBMthg +).126°@hmol} wi adqbide 4etGOMen2themBRee was
eS&rugB(i h)(lﬂlé eg a né f0|n|ner é;gthgoﬁpﬁﬂféd%ag acﬂhggd with saturated
adEiots @mdnﬂmmqbbeae sUIDtip0 0ed GX0etEd POTH stybasstae754be organic
laiy%g) s dégv:ﬁ[ %un?(st[h!ﬂ%l q:nmg)aﬂtr%e gi%pxassulre. The
réskliue(8as PFificNby silicy S column chromatography (hexane: ethyl acetate =
90:10 -> 80: 20) to give Compound 3 (219 mg, 86 %) as a syrup.

MS: 403 / 405 [M+H]", APCI

(3) Compound 4 was prepared by reacting and treating in the same manner as in

example 1(2) and (3) using compound 3.
‘MS: 368 / 370 [M+H]", APCI

Example 150-154
The following compounds were prepared in the same manner as in the
above mentioned Examples.
(R®)m
R10

N:;IS_R4
(R3)n.

Example (R%),-Ring B R Ry R* R" MS

R1

Example150 CONH,  3-Me CF; Me 360[M+H]", APCI

L

Example151 \ CONH, H CHF, H  354/356[M+H]", APCI

Q
»

Example152 N\

nd

CONH, 3-Me CHF, H  368/370[M+H]", APCI

Q

Example153 Cl CONH, H CFs H  400/402]M+H]", APCI

shhe

Example154 COOH 2-Me CF3 H 345[M-HJ’, ESI

The following compounds can be prepared in the same manner as in the above-

mentioned Examples.



Me (4) CONH2 - 0O CH N (5 CONH2 - 0 CH N Ow W
2006/ 030977 PCT/ JP2005/ 017540
wORG)rv3@impound (R3)n-Ring B R R2 mx
N (7) Q\- NCON\H2 - 0 CH_(8) CONH2 CH3 1 CH (9)
CH (11) CONH2 -

CONH2 F 1 CH (10) CONH2 O

-68 (R2)m Rl X -X-CF3
(6) 0 EeONIR2005/017540

Me Me (12) J CONH2 - 0 CH (13) CONH2 - 0 CH MeO Owve
(14) CONH2 - 0 CH (15) NS CONH2 - 0 CH N (16)
CONH2 - 0 CH Me "", CONH2 - 0 CH (17) ¢,= N (18) N
CG\"_Q - 0 CI_| (R2m
R! A
X N:h\?—ca
(R®n
Compound (Ra)nRingB R! R2 X
(1) @— CONH, N
) Q— CONH, ol - CH
(3) N’jg CONH, CH
Me
(4) { »— CONH, CH
N
(5) \_/ CONH, CH
\ "

o]
=
)

0 CH



Me Me (19) CONH2 - O CH N (20) CONH2 - 0 CH QV QOw

WD 2006/ 030977 PCT/ JP2005/ 017540 -69 (R2)m Rl "X N |
woOl2006/3097( R)yn B H Conmpound (R3)n-Ring B R1L R2 RCKJIP{0BL)17540
CONH2 - O N (22) CONH2 - 0. &H N (23) CONH2 - 0 CH N
(24) CONH2 CH3 1 CH (25) a1 CH (26) CONH2 F

1 CH M (27) 0O CONH2 - 0 CH MO (28) 0 CONH2 - 0 CH
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bl adder was cut into |ongitudinal strips (5 nmmlength,
3-4 mmw dth) after nucosal |ayer was renoved. WO
waQew/e@0977 PCT/ JP2005/ 017540 -72 Preparati ORSTMRI085/017540
nmounted in organ baths containing 10 nl of Krebs
sol ution mai ntained at 37C and gassed with 95% 02/ 5%
CO2. Accordingly, preparations were stretched with an
initial tension of 2.0-4:1.0 g, and changes in
i sonetric tension were nedsured,by force-displacenent
transducer. The prepargpi-ons~zRere pre-contracted by
changi ng organ-bath soluti ag to high-K+ (30 nmV)
Krebs solution (in nmv 118 @ R'7 KCl, 2.55 Cad 2,
1.18 MySO4a 1.18 KH2PO4, 24 B33 HCO3 and 11.1
gl ucose). After stabl e (BRansi was obtai ned, conpounds
were added into organ baths cunulatively (10-8 M 10-4
M. The ef f eompounti c@fp@ing® wBing Cexprrésedhbs a 10
per cent age—of—theaxiTam r ef axati on pr oduced by 10"4
M papaveri ne @@ 100% @W_or el ion &gnce@,&rati on
(1 C50) was cal*cul at ed | C50 N&f ue range (I\% of
compounds of the present inventign was shown in the
fol | owi ng Tablg) 1 vvith ank ot A Bior QCFghese
ranges are as nenti oneg—bel ow. M-C>1 M-B>0.5 MPA 15
Tabl e 1 Test Conpound f C50 val ue range Exanple 4 (2)
A Exanple 4 ( % B | ment at= xanmplg 2 Ekphibitory
.effect on the rhythmc adder Beghtracti ons i nduced by
substance P in 20 anékthetized rats] For the ,
experinments,. Sprague- Dawhey fenalNe rats (9 12 weeks
ol d) wei ghi nég%betweeto 3 Q’)@wer'é uségFZ After
ur et hane anest heti zati on (subéut aneously admi ni st ered
with a dose ofg].2 g/k annuN&g_wer eypl aceg in both
right and left ftenoral I ns. QlﬁN i ntravenous cat heter
was used for admini stEhtion of 25 conpounds, and the
ot her was for .the subgiance P (0.33 g/kg/ m n)
i nfusion. W also can ted PREG uretlzr t @epass
urine. -Pol yet( | ene c ters e inserte nt o
carotid artery for cog§inuous nonitoring of arteri al

bl ood pressure and hearf_yate. \NEgtr_hconti nuous
i nfusion, trafsr et BiCa @» adder [gathet eH wa$Fensert ed
Cl '

into the bl adder
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Experimental example 1
[Relaxation effect on potassium-induced contraction of isolated rabbit urinary bladder]

Urinary bladder was isolated from rabbits (body weight: 2.0kg to 3.5kg) and
immersed in ice-cold Krebs-bicarbonate solution (in mM: 118 NaCl, 4.7 KCl, 2.55
CaCl,, 1.18 MgSO04, 1.18 KH,PO4, 24.88 NaHCO; and 11.1 glucose). The urinary
bladder was cut into longitudinal strips (5 mm length, 3-4 mm width) after mucosal

layer was removed.
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through the urethra and tied in place by a ligature

around the urethral orifice. One 3 0 end of the
woabts@Be77was attached to a pressure transducePCraaP2005/017540

order to measure |ntraveS|c§b pressure. The other end

of the catheter was used for fnfusion of saline into

the bl adder. After stabilization of blood pressure and

heart rate and after the bladder was enpti ed,

cyst onpd f‘ma@m perd moumdd By ofdah lbailg cobgitth@do el ofIKraby

e e A A dCE SR 018 2 S8R R

pephtiFions weke Stdisicdnaieh Bh irj@al3Sngékef 10H) ngaandS t:l@erﬂged 1n
for stabi]ization of ' ri.tion refl ex.

isgBresie on o e Sir St PY SPise onlas bt Eeiifscr The Breparations
m@pfea@dnu&atewaﬁr chbhging eckagvtieath dGlution b @igh-KT (30 mM) Krebs

SEAPR T Ayt OB R 00 s R B MeBe 1 18P0, 24.88

Ni{H(E(Dg sid at. utgﬂuc(o@e)l m /kg). The rhythmic contraction

F L?q“e%%?eﬁ aFa@ge tgmlga?tw%%éﬁﬁ%hfe?i PO Fr o FAR R OrEth bauns
camufxivety (182 M- 10&avd). t Tlmmffnatsmfscoofpouhés wcmpressed asa

R SRR N RS n Bt

506mtel acition conddnsration (ICsyevaaabuldtedandlsh velu¢ manget(pM) of

<5 o R S B P 5P

oﬁ@l Byoo€. cfﬂtpmmdges aﬂcm@leﬂfbldmﬂdlhﬂlft\%’on time (mnute)

of the selected conp §%]4 invention is
shown in the foll ow EM%HOIEN% 15 $ e 2 Test’
Compound Tinme (mn) Exan'pl e 1 10.08 (Conpound 4)
Exanpl e 8 8.00 Also, pre- admwés;tratlon of

i beri ot oxi n—a—selegti-ve—arge con" : anee eat-et
acti vat ed rha:l;v‘?éi CWBP‘M (n W utp Fﬂnng&;gngus
adni ni stratjon) Esaupled @hhi bltorv “effet of the
conpounds of theEpamplert(3) nventli on on th@ rhythm @
bl adder contraction. 20 Thus, it is suggested fromthe
results that the conmpound of the present invention or
Expephgnishexamepledl | y acceptable salt thereof is
e B Bl by P Re P In
anmbettzwsd@@tgh the large conductance cal ciumactivated

K channg); tl%pc%(ﬁeﬁﬁleﬁfst Sﬂﬂa@ﬁe-ﬁ@léﬁﬂ:&ﬁﬂé 24 (9 to 12 weeks old)
applicability The .conmpound present invention or

ghlag hsEeeen; 200 tp )}OQ(ngggp élg@dg S%ft@r urethane anesthetization

(subcutaneously administered with a dose of 1.2 g/kg), cannulae were placed in both

>

right and left femoral veins. One intravenous catheter was used for administration of
compounds, and the other was for the substance P (0.33 pg/kg/min) infusion. We
also cannulated into ureter to pass urine. Polyethylene catheters were inserted into
carotid artery for continuous monitoring of arterial blood pressure and heart rate.

For continuous infusion, transurethral bladder catheter was inserted into the bladder
through the urethra and tied in place by a ligature around the urethral orifice. One
end of the catheter was attached to a pressure transducer in order to measure
intravesical pressure. The other end of the catheter was used for infusion of saline
into the bladder.  After stabilization of blood pressure and heart rate and after the
bladder was emptied, cystometry was performed by filling the bladder slowly with
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t hereof has an excellent |arge conductance
cal ciumactivated K channel opening activity, so that

woroies3esef ul for a prophylactic, relief and/ oPCT/JP2005/017540

treatment for pollakiuria, i nary incontinence,

ast hma, chronic obstructive pulnonary di sease (COPD),

and the 30 like. WO 2006/030977 PCT/JP2005/017540

-74- Clains 1. An imdazol e conmpound of the fornula

abdu)tO 6 il of (sBdnen AAfick)abot F¥mimutds, WiteivehousinAGich dfSsubstance P

(8% ke /Ne@gyg%egq%cf\éd | §ﬁzé{1‘%} Hfgtﬁg qugt@g;ﬁ%\éﬁri{ex Compounds
weet administeied afiengtable rhythhabledder @Unu&cﬁo‘fﬂbvﬁﬁblktaﬁﬁd over 15
PP 0 rePeRs R RRIved S Rprnasdin Sling fopiaiging.5%
Tveech®BQ( foy ir(ti‘eiv):ntéusl ad)m(mststatlolp(ml/ ndA&g).t hahe syenic doﬁtf:ractlon
©) 0-R7 up .0

RSO s TSk e s s died arcp et

aﬂnilhlstmﬁn@l dbthmisaeomporhdR6 0 I O O R 5N~ R5.ON) RS. N N
RS'

L et iy o B PrteMUNesH dsbrpasR feaRey of

bdatder dijltlemjc mﬂaamn‘lwnhom)chamgmg whet amplithgel of)o(gdtracam Also,
| .

VQGP&%:Q%IHEH a%ﬁﬂ? gg%ﬂré%}/ch tﬁe?f%ﬂ'g"%@& iy 5’4 gy
C@ptra@m had lmﬁm s;omplﬁedyj indabitethipy idministering 0.25 mg/kg of compound
A 100% inhibition time (minute) of the selected compounds of the present invention is

-
U

shown in the following Table 2.

Table 2
Test Compound Time (min)
Example 1
(Compound 4) 10.08
Example 8 8.00

Also, pre-administration of iberiotoxin, a selective large conductance calcium-
activated K channel blocker (0.15 mg/kg, intravenous administration) reduced inhibitory
effect of the compounds of the present invention on the rhythmic bladder contraction.
Thus, it is suggested from the results that the compound of the present invention or a
pharmaceutically acceptable salt thereof is effective for prophylaxis and treatment of
diseases such as pollakiuria, urinary incontinence, and the like through the large

conductance calcium-activated K channel opening activity.

Industrial applicability

The compound of the present invention or a pharmaceutically acceptable salt
thereof has an excellent large conductance calcium-activated K channel opening
activity, so that it is useful for a prophylactic, relief and/or treatment for pollakiuria,
urinary incontinence, asthma, chronic obstructive pulmonary disease (COPD), and the
like.
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optionally substituted am no or an optionally
substituted al kyl; provided that when m is 2, two Res

woayoslmaoa7he sane or different from each ot her, pandrwogmn 7540
nis 2, two Ras 20 may be thg,sanme or different from
each ot her; WD 2006/ 030977 PCT/JP2005/017540 -75 m
and n may be the sane or different fromeach ot her,
and each is 0, 1 or 2; R4 is hydrogen, an al koxy, an
optionally substituted am nOlaiag optional |y
substituted al kyl, an al koxycarbonyl, an optionally
substituted carbanoyl, carboxy, fornyl or an

1opt i onald imidadedé cdrp@mdrodites fugyuld @)group; 5 R5 and R6
may be the same or different fromeach other, and each
is hydrogen, an optibgally substituted aIkyI an
optionally substltuEed oal kyl  (wherein the
cycl oal kyl may be (Rise h an aryl), an optionally

substituted aryl, an op y\substi {uted
het erocyclic group, or an aI "-'o or R5 and R6
&t ed heterocyclic ring

may forman optionally sup
in conmbination with aton(s)  to which 10 they are
videnela RinRA isdenzene pr adwetwirdbgyciiobsig t ut ed al kyl, an
option A 1t 4t Tyl -optlonally
substl%isyg%(ggts%fo@ylg?ﬁ(wboup pis O 1o0or 2, R8is
hydr ogen. or an al kyl; 15 R9 is hydrogen or an al kyl,
(ﬁ R RO may be conbined to forman al kyl ene; and
b‘i drogen or an al kyl; or a pharmaceutically
acceptable salt thereof. 2 0 2. An im dazol e conpound

of th &Bgﬁﬂ?lb@nieln@ Réteﬁcy%faﬁiﬁg %Lttybﬁﬁiﬁaxe )ep%pae&ak@ne

sal t accor In

la) (Hegk lsavaﬁ@rremheqt@%@om thRif%WBng @rﬁgﬂ@ Rl, R2,
R3, R4, in and n have the sane neani ngs as defl ngd in
Claim1l. 253®. The im dazol e conpound or a

phar maceut ifcal | y ce able alt thereof acc rd'ng to
Claim1 Br vvher elTT iE ene,, pyridi |ne>__

pyrim di t hi azol BI
R1°
(i) (ii) (iii) (iv)
provided that when G is —S(O)p—R7 -O-R’ or -N(RY- R7 Ring C is a group of the

formula (i);

. R’ is a group selected from the following formulae:

0 RG 0 0O ©
Rs\N/U\ RS-ON /U\ R5/ J\ Rs)l\N/lk
I'qS H H ’ '_!{6 ’
o, 9 0 0
RS/S\:ES/U\ Rs)l\ RS\OJI\ NC—

R? and R® may be the same or different from each other, and each is cyano,
nitro, hydroxyl, an optionally substituted alkoxy, a halogen, an alkanoyl, carboxy, an
alkoxycarbonyl, a heterocyclic group, an optionally substituted carbamoyl, an
optionally substituted amino or an optionally substituted alkyl; providéd that when m
is 2, two R%s may be the same or different from each other, and when n is 2, two R%

may be the same or different from each other;
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oxazol e or thiophene. 30 4. The im dazol e conpound or
a pharmaceutically acceptable salt thereof according

woaomrgoone of Clains 1 to 3, wherein Ring B i BCT/JP2005/017540

benzene, pyridine, WO 2006/0Q3RQ977 PCT/ JP2005/ 017540

-76 pyrimdine, thiazole, thidphene, quinoline,

pyrrol e, benzo[b]thiophene, thieno[2, 3- b]pyridine,

t hi eno[ 3, 2-b] pyri di ne, 1, 4-benzodi oxane, piperidine,

oxazol enand noyayl lehthz same ob diferditdrontesdvather, andrpashnig 0, 1 or 2;

. icall bl |1 the f. .
I T —
substitufeidadk ylparbakexd/carbongl, iaa optr’]ieﬁaib(xnjbeditilteldlrdaﬂgmmi}@, €&rboxy,

rmaceuti ca

fiég@gfp(%paags’la@?@g?lwg[ﬁ)g{r@g?doﬂ%%g g¥cglicr§j' YR any o%e of
_CI fai ms R and Kf, mashke thersaRierny dB’fénsnitﬁnd)mmaemethelz andlech is
B8 047 oRUTARYh Ba BISETRS R BT APty
(wherain RiengycBabiny niay betfessiawith an agil}, faeoptibnalfy sasétmedd aryl, an

' i.dl R
OGP RbSBREH Ao RERAR IR, R 4h RS rndond: RO RS may
forntantoptiondly subsitutedi heteroeyclinyingrie comb@lagionsvith atomfs) to which

{ i .is a group selected fromthe follow ng
P%fﬁnﬁ@g ORE OO0 i RBNRS.ON RS. NN~ RS)~

N)t, RERRsapjopgonaily spbsritoteRziiglNrReption®lp puttioited aryéonan

. s ings as defined in Caim
c%'imgmyrﬁﬁ)shaﬁaa ﬁ&fro@%ﬁﬁ& g

he 1'm dazole co or a pharnmaceutically
accept J88, & t hereof according to any one of

G ai ms B ik Qydrog¥l6F & ﬂ@:’l is a group of the follow ng
formulag;, 0°0 "RAN- R-G K, 5 Rs, ) '
R” is hydrogen or an alkyl, or R* and R” may be combined to form an
alkylene; and A

RYis hydrogen or an alkyl;

or a pharmaceutically acceptable salt thereof.

2. An imidazole compound of the formula (1a) or a pharmaceutically acceptable
salt thereof according to Claim 1,

R1

(R¥); ”
e gt (la)
(R%; °

wherein Ring A, Ring B, Ring C, R!, R%, R®, R*, m and n have the same meanings as
defined in Claim 1.

3. The imidazole compound or a pharmaceutically acceptable salt thereof
according to Claim 1 or 2, wherein Ring A is benzene, pyridine, pyrimidine, thiazole,

oxazole or thiophene.

4, The imidazole compound or a pharmaceutically acceptable salt thereof

according to any one of Claims 1 to 3, wherein Ring B is benzene, pyridine,
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wherein R5 and R6 have the sanme neanings as defined in
Claim1l. 10. The im dazol e conpound or a

woheoermaeeat i cal | y acceptable salt thereof accecdiypmos/on7540
any one of Clainms 1 to 7, whggq n RLis a group of the
followi ng formula: WD 2006/ 030977 PCT/ JP2005/ 017540

-77 0 R5 UNL" wherein R5 and R6 have the sane

nmeani ngs as defined in Caiml. 11. The im dazole

pyoinpidinegthiazots, plhaphmxeﬁqlﬁi?clghd, pyaolee Pél&l]a_)l([)le]tlﬁhapﬁenbhﬁgﬂtz,3—
a r n ne al 0. . er el
TR RERF b0l i, 3 i o T, Diskridint Ghiacle fay

dyelohekatel t ut ed by hydroxy or an al koxy, and R5 is
hydrogen or an al kyl-which may be substituted by the
same or different 1 to 3 groups selected from the

J.ol | oWihegnfidezold @enpdiind b2 afghadmdceliti®illly L0ceptatbie\shlt theréof

j l | t.ut k3 .Ahet er.ocyclic oup 10 .
RGBT ond of Sl 6 G P ISR B8Rt Hh R aromasc
IRieZoeywticRb. nay be the sane or different from each
ot her, and each is hydrogen, an al kyl, a hydroxyal kyl

or an al koxyal kyl; and R14 and R15 nay be the same or
@i f f erldstinfidazn] eccomipasmber 2 phadnazuticdlly dvgeptalgjesalt shereof

‘ %E%riﬁgnrgaﬁ%%l YZ’ bgg? it?%ﬂegglnﬁ\éle%’ er olééalé W%gs 8?0 p.ne‘lZ. The

i m dazol e conpound or a pharmaceutically acceptable

palt HheneRd ' : '

iner el er o R ERbRE b (ARG ARL IR L dhteor
asgending Rflainy A @r awherein Bingr A and Ring B mayibe theisdmeoiralifferent
FRAGhEY arfll RATIBGH AL 63D ndiACCept abl e sal t thereof
according to any one of Clains 1 to 12, wherein R2 and

R3 may be the sanme or different fromeach other, and

gach iTheami@dlzERAOmpbuRa o d PRarrAdteiédIBNRLEpable salt thereof
substituted al kﬁlﬂ or an optional lly substituted am no.

ageorgling toRAY ioRe 94 Lipims doife WHETER Ry 19k grapRcelected from the
fonewiigelauiaal t thereof according to any one of
Clains 1 to 13, wherein R4 is a substituted al kyl
optionally O 0

] 0] I? (@] QO
RGN meOg N sy RS/U\'.\‘J\

R® ’ RS ¢ H Ré
o) 0
RS/S\NJI\ | Rs/u\ RS\O/U\

wherein R® and R® have the same meanings as defined in Claim 1.

9. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of Claims 1 to 7, wherein R! is a group of the following
formulae:
o) 0]
5 5
R \,I\I/U\ R \OJ]\
R® ’
wherein R® and R® have the same meanings as defined in Claim 1.
10. The imidazole compound or a pharmaceutically acceptable salt thereof

according to any one of Claims 1 to 7, wherein R’ is a group of the following formula:
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substituted by 1 to 3 halogens. 3 0 15. A nedicine
conprising the i mdazol e conpound or a

woheoermaeeat i cal |y acceptable salt thereof accecdiypzos/on7540

any one of Claims 1 to 14. W, 2006/ 030977

PCT/ JP2005/ 017540 -78 16. Use of the im dazole
conpound or a pharmaceutically acceptable salt

t hereof according to any one of Clains 1 to 14, in the
preparation of a medicament fo® use in the treatnent
or prophylaxis of a disea$é\agﬁ&pst which a |l arge
conductance calciumactivaté&d channel openi ng
activity is efficacious. 51 ° The use according to

O oL bfpreiRe d R hife &8 SuRERINAX S aRh Claim1,

Iuria, urrnary rrnconti nence,
or chronic obstructive pulnnnary di seases. 10
11. The imidazole compound or a pharmaceutically acceptable salt thereof

according to any one of Claims 1 to 10, wherein R® is hydrogen, an alkoxycarbonyl or

an alkyl which may be substituted by hydroxy or an alkoxy, and R’ is hydrogen or an
alkyl which may be substituted by the same or different 1 to 3 groups selected from

the following formulae:

O
12 R4
R”/O\ R \NJ\ N7 optionally substituted
13 ’ R'S *  heterocyclic group

wherein R'! is hydrogen, an alkyl or a hydroxyalkyl; R and R’ may be
the same or different from each other, and each is hydrogen, an alkyl, a
hydroxyalkyl or an alkoxyalkyl; and R* and RV may be the same or
different from each other, and each is hydrogen, an alkyl, an
alkoxycarbonyl, an alkanoyl or an optionally substituted heterocyclic

group.

12. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of Claims 1 to 11, wherein m and n may be the same or different

from each other, and each is O or 1.

13. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of Claims 1 to 12, wherein R? and R’ may be the same or
different from each other, and each is an alkoxy, a halogen, an optionally substituted

alkyl or an optionally substituted amino.

14. The imidazole compound or a pharmaceutically acceptable salt thereof
according to any one of Claims 1 to 13, wherein R* is a substituted alkyl optionally

substituted by 1 to 3 halogens.

15. A medicine comprising the imidazole compound or a pharmaceutically

acceptable salt thereof according to any one of Claims 1 to 14.
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16. Use of the imidazole compound or a pharmaceutically acceptable salt
thereof according to any one of Claims 1 to 14, in the preparation of a medicament for
use in the treatment or prophylaxis of a disease against which a large conductance

calcium-activated K channel opening activity is efficacious.

17. The use according to Claim 16, which is for the prophylaxis and/or
treatment of pollakiuria, urinary incontinence, asthma or chronic obstructive

pulmonary diseases.



