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5-substituted qui nazolinone derivatives This invention
relates to qui nazolinone conpounds, nore particul arly,

WO e00s0b8bT t ut ed qui nazol i none conmpounds and saPCEEP2004/007027

thereof which are useful as afpha- 1-adrenergic re
ceptor antagonists. The invention further relates to
phar maceuti cal conpositions containing said conpounds
and to nethods for their use as therapeutic agents.

Al pha- 1-adrenergic receptors are G protein coupled
transnmenbrane receptors that nediate various actions
of the synpathetic nervous system t hrough the bi ndi ng
of the catechol arfisaué grdli quasmdaplimene denislatings epi nephr i ne
(NE). Currently, several subtypes of the al pha- 1
adrenergic receptors are known to exist for which the
Fein ewehtaverdasesto guioreeinamle ghmponnds; moss pastistlyrk o wibstignted
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illness typically affecting nen over fifty. The
Alpptioadrefdrgic heepngiirt Boprotéis kogisied traisnadngbrand rdceptotsatlat
to, increased difficulty in urination and sexua
wpdintaverioanactionsgithe sxrhPatBetisrmertsuts Systerh dprgh Hie binding of the

| Qs n
?a?é%é%ﬁhﬂes, gtq% @q@;é?f églgltrfb\llrgﬂlﬁ ,PH.?%%(SW Cﬁﬁ'eﬁ‘t’l)p 8dvel$ Subtypes of
thg[gl;:thatkqdrv@erglg yeroplonsare gn@wn\gaqzqsgtfcpr h ﬁwcgenes have been
t and

FLE R AR GRATRAOTolS RS | aphli 8l ki 00
non- subtype sel ective and have the potential to cause

Alphai Fadeernceriorantaganiss kave haen showindpmymezews Gpicakstpdips to be
StdR6L B I%H&;Ehg%e %Mh@lasﬁxﬁ%%ﬁi perimgrﬁlbl%aﬂaa@ﬁ;sper@sgly, also

syncope, and ects such as asthenia_(tiredness).
Ihevemasdieniga RFowatic IpeTRlasifoBERY> smbinessdyrirallyioffggting men over fifty.
@Eé g,@gﬁxﬁa ofﬁfé%h@ﬁoﬁymmutaﬁé a6t 1%&&1 W, Idzre%Eéd difficulty in
ar oglca studies resulting in the subdivision
winatioprand sexupddpshionceiono Psugssoeh a8 pyazesin, mdogapia dppszosin and
ARuRlRNRe LR ALEROGARH Ao BYRT, bR aleQ elife S BRR I Both
tdevel oprent o sel éctive antagoni sts nay
Zobstvictive? smpﬁomfr egéﬂe firpar@}rzmd drritpidve’ sEmptoses (BgHocturia,
Wihdyd eoé’l‘ﬁrfr c?f?"}@&v&%r, dose c&rh?bﬁﬂd@Qr@élfjx?orﬁglﬁﬁ%esselectlve
Receht | erest has been tTocused on the role
arid haye t mtgnthl }p erysesigniBeans sidewHesin @articulapip cazdiovascular effects
§.Lcﬂqal's §stE13aYﬁ QWb BBLInER a%dss‘y}ﬁédﬂéealﬁ EK9HaRd f3h h@asthema

prostate of man and appears to be. the

(tirednasdr Thesd ﬁﬁ@qtmnrlent Aerirgandsths slinichgicpe in reducing symptoms
gsgg&gt@?%tg@pm these tissues. See,e.g., Price et al.,
150: 546- 551 (1993); Faure et al., Life Sci.

54:1595- 1605 (1994);
Pharmacological studies resulting in the subdivision of alpha-1 adrenoceptors into alpha-

1A, alpha-1B, and alpha-1D adrenoceptors have led to the suggestion that development
of subfype-selective antagonists may allow for an improved symptomatic treatment of
BPH with a lower incidence of dose-limiting side-effects. Recently, much interest has
been focused on the role of the alpha-1A adrenoceptor subtype in BPH, as studies have
shown that this subtype predominates in the urethra and prostate of man and appears to

be the receptor mediating NE-induced smooth muscle contraction in these tissues. See,



Tani guchi et al., Naunyn Schm edeberg's Arch.
Phar macol . 355:412-416 (1997), Forray et al., Mol.

w@b@soessot . 45: 703- 708 (1994); Hatano et al., BCT/EB2004/007027
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Phar macol . 113:723-728 (1994); apd Marshall et al., Br
J. Pharmacol . 115:781-786 (1995). Snooth nuscle tone

i Se. erhé‘é/&% tJOU?&nHolﬂHts%l?!t’éb%‘) aibt taV L1§ §cf‘%4t19§3ai?105 (1994);

urlnary out f1'ow obstruction obServe tient
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These obser vat 1 ons have ypot hesi s

al gR94); pad Mesthph et de B‘éI:tRh\aemm@l 4458 bt Seehp95 ) i Sanepth muscle tone is
sebafelide c%ﬁfhb%lth{HbQﬂﬁ gl‘fer t‘éf’a‘f ﬁrlhgrly%lﬁttﬂﬂ o strucg%observed in

resi st ance, arnmacotnera

HoPsieats WllﬂhB%HI-HFUIFUD’a ﬁfsalof tlernl tl%8$6h8$9t @982/)5 Eyongaseshiprostate mass is
Whijeha PSARBhtid c'cBislt TRk gﬁé%rv%ﬁggs Hdve RiIEd the }ﬂfggtﬂegﬁﬁﬁt an alpha-

Irritative synptons my resent I n patie
dehd ﬁ%btﬂaﬁaﬁeéectmean:t@gpmse mayi_ea a pedectisie and sigrifieangdecrease in outlet

r T to provide a

ta%rgg%gc?ggrﬁﬁ gﬁalfl ng %é#ﬁgﬁ(?[}s{égﬁﬁg%:ﬁﬁ{ng obstructive
synptonms and/or irritative synptons. It is believed

t thWﬁ%@ul@tBP&h ligs obiers thedrritpijie sm@tammy whish prempl/ihp pafent to seek

' ntr@eﬁhieﬁf‘ b8d ‘fﬂets@lrﬁP vaﬁﬁmﬁgnl@%ﬁ'y%\é%‘iie%hﬁn%aﬁ&ﬁp Wﬂﬁtdoon

of al pha-_ | A and al I'B subtype "selectivity in a

dr WW@EEIO&’SHW@HI (a@; kloenala}rm ov BtesH r Eritseib proghd be advantageous
2 I"féfg;%?d% Q‘tl'le%a ?&Eﬁ Uik Sxtlibit hgﬂ%ﬁ?&ti% f}f ¥ns and/or

fects t an t hos aSSOCIate
noliritatie w@pf@we Htis belieuesethatredpgtionmfiobptauative ﬁSd irritative symptoms

Pa Gk Rnts 3 : ay il Zbggghé&ﬂtvh Sorbih @b 6H agéc}ﬁnlﬁl‘@x?& hpha-1B

supra or In ere V' |ncorporat

r efubtyneselestivitytis a dritg melegule. Thie laeleefatphar- HY efhterlgwpitcsr antagonism is
di éé%%;é@ td Ea&ﬁﬂ’%?ﬁ'&q%r v %‘a Eg&%*ﬂhén Eh{spaé’é'ﬂﬁﬁ With thSuse of

R are | ower a oxy;
R5n¢ISS@EtVE%6€é@UY¢®¢nHaI ogen, cyano, hydroxy,
optl onally substituted phenyl, -R6, and -OR 6; R6 is

%ﬁllpub@éalﬁeﬁé’ ghﬂé}ﬂs' a%&&%Xﬁﬂ)lﬂ{wn%ﬂ QRAkd, Whether supra ot infra, are

I tuted nzyl oxyal koxy,  optional l'y substitute
ph@ﬁﬁb Segreby in caeiariipd | mefrue@mnllty eBllsSEi t uted aryl,
optionally substituted heteroaryl, cycloal kyl, or

CYThOBekott M¥nti] directed to compounds of the Formula I

RO N YQ
NH D
RO z7 (
5
wherein

Z  is=C(=0)-or -S(=0),—

R and R’ are lower alkoxy;

R’ is selected from halogen, cyano, hydroxy, optionally substituted phenyl, -R®, and
-OR%;
R® is alkyl, alkoxyalkyl, hydroxyalkyl, optionally substituted benzyloxyalkoxy,
optionally substituted phenoxy, aminoalkyl, optionally substituted aryl, optionally
substituted heteroaryl, cycloalkyl, or cycloalkyloxy; and

Q is a monocyclic or bicyclic heterocyclic ring selected from (S), (T), (U), and (V)



Qis a nonocyclic or bicyclic heterocyclic ring
selected from(S), (T), (V), and (VV(R7T (R N| [/ V
W@ 3005/005387 (t ) > - (u) and CR (V) wherein B i SPENEP2004/007027
optional ly-substituted fused aryls or heteroaryl ring;
Ris attached to any avail abl e carbon atom of the

pi peridinyl or piperazinyl ring and at _gach occurrence
i's independentd y s@ected from al Ky whstituted (fa
al kyl , hél oden, cyanxy, al ffoxVr, Dbal oal koxyN

ani no, .a kyl ami ng; ok Bt er napivelly ™ kherein Qi s,
ring (T), twd'R@®)groups a adﬂ“é,d/to i ff er e8D) apdr bon &=
at ons @ybe taken together to forma carbon-carbon

bri dge of one to two bridgehead carbon atons; R8 is
K-R14; R9 and R10 are (i) independently selected from

- L- Rtlgreior alternatively, (ii) RO and R are taken

t oget & . - ' ' [
g T S e O B B o,

oopt i okl isatedisttotoy edildhle carhah kipheokthe piperididyl onpiperazinyl ring

M C( :O) - - VP - - - = .

and - M %Ed NF?fgﬂ 9%@&1‘?‘3 1\%{1 édreg?nﬁi CMIY %{a%:t' % are Iéflgﬂczzsthéu(} ed allyl,

from a bbaldgemn dyampt hshertt gikexh buloalkoxas adind, Rydl elfplamiia or

and R15 I g7 t T :

opt i onal ?{Egg E@‘%ﬁ’) t%ﬁtglgg‘lt (glxi(lﬁlli?é ﬂ?f §'Tq) R H%t[nl e}%aggay , different carbon

cycl oal kytormrminehetakeantogethentp duing @ darbhatcatbonrigige pf ¢re to two

1(? bond of . géﬂ@%@ci bon 43ER. R14 and R15 are not sel ected
rom phsenyFl, VT | éy? , Of pyrimdinyl having a para

subst iRuenK-Rhat i s CO2R22, wherein R22 is sel ected

from F%d AP R are (i) independently selected from —L-R", or alternatively, (i) R’ and
R are taken together to form an optionally-substituted spirocyclic ring;

K and L are independently selected from a bond, optionally-substituted C;.

15 salkylene, -M;-0-M;—, ~M;-C(=0)-M;—, -M;-C(O)~M>—, -M;-
C(=O)NR16—M2—, and —M;~NR'*~M,—, wherein M; and M, are selected from a
bond and optionally-substituted C;.qalkylene;

R and R'® are independently selected from hydrogen, optionally-substituted alkyl,
aryl, heteroaryl, cycloalkyl, or heterocyclo, provided that if K or L is a bond or

20 ~NR!®-, then R* and R*® are not selected from phenyl, pyridyl, or pyrimidinyl
having a para substituent that is CO,R%, wherein R* is selected from hydrogen,
alkyl, aryl, araylalkyl, guanidinyl, hydroxy, alkoxy, aryloxy, and arylalkyloxy;

R is selected from hydrogen and alkyl;
mis0,1,2,3,or4;

25 nis0or 1;

pis0,1o0r2;and
qis 0 or 1; or

an isomer or pharmaceutically-acceptable salt, hydrate, or prodrug thereof.

The compounds of Formula (I) above are surprisingly advantageous in selectively A
30 antagonizing the alpha-1A and alpha-1B subtype receptors with selectively lesser activity

in antagonizing the alpha-1D adrenergic receptor. Accordingly, said compounds of



al kyl, aryl, arayl al kyl, guani di nyl, hydroxy, al koxy,

aryl oxy, and aryl al kyl oxy; R16 is selected from
whg@sogsn and al kyl; mis 0, 1, 2, 3, or 4; n PCI/BPIN4/007027

1, pis 0, 1 or 2; and q is 0 or4l; or an isoner or

pharmaceutical |l y-acceptabl e salt, hydrate, or prodrug

t hepaghila (Hhee ﬁﬁﬁﬁﬁﬁ@? §d@afntfg%15§l{bﬁusfellﬁ t@ﬁ’(ﬂ&gedlﬁa%s responsive to
Surf)rl Si ngld}/ advant ageous 1 n Se| eCtI (gg:é §a t agonli zi ng

t helpkp hantP ecemiar antegosigse Yyl £ &GS h
selectlvelylesser activity in antagon|2|ng t he

al m%ﬂ{epas'}ﬁﬂedﬁﬁlg h?veﬁﬁ&&ﬁa‘lé?és to@ﬁ&@e%‘f@&h ouri®iof Formula (1) in the
compounds “of Fqr.mul a are surp Eg%é[anta geous

f ofreatseent of ¢ subject h@vnag g éla%?é%sta*@é{%ﬁ%a wiateg Dy trsameng with an alpha
ANGAAS Qcﬂl@hér?xc&@&ﬁﬁir%ht ?8&1@9%icﬁ%ﬂ4pﬂ§e§aﬁ%ﬁi§ﬁnﬁg @8such a subject in
ef fects. Anot her aspec his invention relates to

t haeesef thretmenisherstes athermpeuinelly efferctivermenntof ablesss Ane compound
of (arsukiiget having a di sease state that is alleviated
by treatnment with an al pha 1A/ B adrenergic receptor

U6 ot or EloTaT ALY hinAppliation, Induding th
t h @ﬁ&ﬁ?ddhbl@ ahd Maigfsf E@Je'tﬂ@@éﬂh%’fﬂns%fveﬁ‘bel'oﬁiaﬁ m@ﬁkebe noted that, as used

npound of Fornulgag éﬁ oth gate . __

1 o e}wsaglﬁ@ﬁlﬁg apd & apReR thesing . forTRE (4 F"Hg 5 and "the

t hen GReChIhiaf Adfdrefts @filéss@:h@télﬁextf&ﬂ:\dﬂy HikeutaefthdrviseOns
given below. It nust be noted that, as used in the

specification and the appended clalns the singular o L
f odprgenteyal, the @ﬁmendg‘@lre v4ed'in t}n@ABﬂgzapp@ rségasqdeqne[g m, a Beilstein

un III?S%&‘J}C Qgﬁ%ﬁ[grﬁé& olr ¥ % g&ﬂh&? Rﬁ%ﬂﬁ%{lﬁaﬁ@ nomenclature.

Ion Is

b agR@nHchl Aﬁﬁ@ﬁi@ﬂkl{dﬁn hc&elﬁﬁv'elrépl%pﬁteﬂ nSihj IISIB% version 2.2. Any open
conputerized system for the generat |$§ | UPAC
155 FHleTEH SHEWR R Ra PSIOBER BRPEHEER 1 s BE Spsipindicates the

hemgéidniveira paRRased using IS S(r) version 2.2. Any
opéen val ency shown on a carbon, nitrogen or oxygen in

the stryctures herej Nndi cates the ence o
ny s EETAS: thedeh et TEaeatha TPt bEEpFonsa e dmonovalent
i ml(?t@focgﬁbohrrﬁ(ﬁtéﬂ?%@ oné éig}fﬂc@ﬂ)oﬁﬁftﬁﬁﬁd éﬂerfabbydj’n@(t@mb@ﬁ\rbon atoms),
noi ety one .to eight car r.e R8.L0. v
si %€ m{m et yroxgngz -PIRBY ngﬁrfabtgiqu Wlnanﬁffgﬁi}?é ower alkyl

202~ RAQRY b alk@irdfollblty four BﬁBbﬂ bton@n Whdifa dubk@ipt id1@68 herein following a
al kyl." means_an aI our c%rbon at

g/ é on (i_)l
Vih&Rben SRR cthe SibsPEPLrS &PPE] T GHPRE Apeis (he named group may

contain. Thus, e.g., C;.salkyl means an alkyl of one to four carbon atoms (i.e., lower

alkyl) including methyl, ethyl, propyl, iso-propyl, butyl, and tert-butyl; hydroxy(C,.

4)alkyl means an alkyl of one to four carbon atoms substituted with a hydroxy group; and
25  so forth.

“Alkylene” means a linear or branched, saturated divalent hydrocarbon moiety of one to
eight (preferably one to six) carbon atoms, e.g., methylene, ethylene, propylene, and the
like. When reference is made to a linker group including an alkylene, e.g., as in
-M;-C(=0)~Mz—, -M;-C(0),-M— , =M;-C(=0)NR-M;—, etc. wherein M; and M, may

30 be selected from an optionally-substituted alkylene, it should be understood that the
alkylene may be a straight or branched-chain alkylene.



carbon atom the subscript refers to the nunber of

carbon atons the naned group may contain. Thus, e.g.,
waR@bkkyizomeans an al kyl of one to four carbon BCDEB2004/007027

(ie., lower alkyl) including nethyl, ethyl, propyl,

i so-propyl, butyl, and tert-butyl; hydroxy(C i _

4) WH@t M'ttht’i‘@ﬂﬁs‘ a]%i >3 drf]s)é% adf sﬂﬁﬁfcﬂl@wﬁ@%mﬂﬂ fbéi’ﬂl, ﬁ§ RMphenylalkyl,” or

sufstitu ) a hydroxy group;_and so rth. .

" A W@W@i%mve\%ﬁés interided 59 Te57 tH AR ﬂ&ﬁﬂ%&rp%éf dricdabove,being

di Malsefted Wyl Qﬁ@éﬂﬁBré’(?k&@rﬁbl?“on@Tk@lbﬁtﬁu@dtggkcted from the other,

rbon_at o l.ene

f er apl to sji b  QnE, ., net h ,

P TR Gral - rorsiaree. Tt TH5YRIRE Inqwss DEATD BOARCIRE. 2-

5 MegieryThudyl] dnidke Fordh. Oty drBeaiGi e clafesd-kydr60R thyd -1g%myﬁﬁ)xymethyl)-
-M-(=0) - M- . - M -C(O 2- M- - M-C(=Q'NR

: n%nznetb )}’1> M%@Yd{omb&ﬁé,ﬁl%@r%&g@r@em&sgs ¢ipin, the term

OptHydReKyhlikyiS idssedl t18 el skilde@ DEnetérbalkiQedithsRRfined below.
understood that the al kyl ene may be a straight or

e T oy S Bt F M om0 B LR s qene above haing one, oo
" pheaydrabkysubstit@ents (prdfefabpbato two kibstitiehits) [Th@&stadedtl selected

refer to an alkyl group, as defined above, being g X
10s ufsemi the gesipwiondistngeof belonbalealkenyetrdluabimpetbleyyano, nitro, —R®, ~OR%,

Spets TR e G TR R R OB T ~CIRIIBR

SS?%@))%\IE?{B %%i ﬁ—g?%‘ ‘é %Ag’fr@ﬁg g\?%r%a%‘i :%%/ Fnd%ﬁéhd%ﬂﬂ{r 0didcfed frbm hydrogen,
| - Chyatleyb g,y het@onmst, kydguilopyang hdtetoayiloyRiiosekotidfiom Ci.
i igiﬁgﬁﬁgﬁﬁg&é%%ﬁi%mﬁ% aﬁé%gtegtﬁcéfglg{] alndt IEkBIsdgfe?gcpgd from :.aryl,
oapish yakogl atbbawty.of Kh &Rt Rframd R in turn is optionally

SR O Ol TS S U A A B, ottt
s uhalbalkegntyan¢ pmeihey AbjflymimoeSOgatkyl), GOHIGD(alky13)G(=O0)H,

b ORI oRR T -1 Bk GIENRY LR CahaR TR ;o =R, andior

T Siutne i e o nl RS SR, balglkony

20andtifluorgaethyl, arep eipinRealidemmg, 21Qs(3lkAk §hHe FiQ:{alkyl), C(=0)H,
| ected, f 0G8R, 6 1 Bakky)_. e Yo |

et B BEP TRy S PRR-R AR A R RO NRRE, and/or

selgeRedviferam Q - al kyl, benzyl, aryl, heteroaryl,
cycl oal kyl, and heterocyclo; and Rd is selected from
aryl, heteroaryl, cycloal kyl nd heteraqcycl o

, d
eakhis fydmrgen gplowppallgylpmddR iaﬁdth A¥e 8ﬁ1§ct§éfrpahla)rdr9§1£h alkyl, C;.

supstddaied Mdd,_Q L \Ralen. three of al kyl, hal o,
ha g?l‘kyl, hydr(glx‘Lyl,w}(eXna}Mlgyl I) hal oal koxy, cyano,

25 (a:(mi oﬁ’q,rr?ll(‘flgl}ll_@l-@}aigrt%ﬁoyvgg a]églg H}%!llg% an %},leo’_f oﬁ%qé@lukyigﬁfpp gipms having
Rf one, thb; 6k ?n)e_e Mr?‘stiﬁ%ntsaaeaed ﬁ'feﬁi Kailo,%ﬁ%/a%t&l, Bydzoay, KY(alkyl),
aquﬁ:@f‘%?%%;wigg%lﬁy amning, 0,5, CONS BN atiyl), C(=0)H, and/or

C(=0)alkyl.

The term “substituted alkylene” means an alkylene group as defined above wherein one,

30 two or three carbon atoms of the alkylene straight or branched chain is substituted with a
group selected from halo, haloalkyl, hydroxy, O(alkyl), haloalkoxy, cyano, amino, alkyl-
amino, SO,(alkyl), CO,H, CO,(alkyl), C(=O)H, and/or C(=O)alkyl.



trifluoronethyl, cyano, am no, alkylam no, -Sq
2(al kyl), CO2H, CX®2(alkyl), C=OH and/or C(=0 al kyl,
WO 20660MR9IE) - Rf, - N(Re)-C(=NR e)- Rf, - N=C(RPQT/ERI004/007027
Rg, and/or - N=R f , wherein R6_igs hydrogen or | ower
al kyl, and Rf and Rg are sel ected from hydrogen,

al kﬁlkox@refers“c@ k808 OR winéin @ Aﬂéym St &m{;h) A “lower
The, term "substit yted Iomer al " means an alkyl

onémP6Vﬂ%ﬁB“E@rﬁg% s Rnigdnstfine, two, or three
substituents sel ected from hal o, hal oal kyl, hydroxy,

Q 8 ydihyl" ﬁﬁhl@adﬁ?@t%szaéﬁul@m no, al kyl am no,

S2( al kyl) (aIkyI), C(=O H, and/or

C(=O alkyl. The term"’ su%stituted al kyl ene" neans an

al kyl ene group as defineyd above wherein one, two or

three carbon atons eNgthd al kyl ene straight or

branched chain is substituted with a group sel ected

from hal o, hal oal kyl ﬁydroxy, O al kyl'), hal oal koxy,

cyano,  am no, al kyl am no, SO2(al kyl), [ .
scophsTey fach R independsptly Brdrogeacyrallil ps de%? ®hgrein. gfraidipyl includes
t oaéé@ﬁnmﬁrgm rfoﬁ%%mlcmm THRiftafRidihy- %&awutmec&%%m ng furan-2-yl-

I"ower_ al kox IS a group - wher ei n
@a4rﬂayxaml dpgl-olNyd lmﬂ%ﬁh@tﬁn Biip aeql ﬂteﬂlrkef ormula f R

wherein each R is i.ndependently hydrogen or al kyl as

def Amegyaler'ehhns AFHPRIOR RS R iddIRfAGH didefihed herein and R' is alkyl

formanm dinyl , butyram di nyl -
cyé?@ﬁﬁ?ﬁhé@ﬁ}boxan1dlnyI : furan-2-y|carboxan1dinyI-
N, N- di net hyl acetam di nyl -, and the |i ke.

10" AlRIgoRYHRE ket "BRANS u@d% @'dlﬁfﬁB‘mel &lothdt sPedificalil-fhRAGroup, as in

as de |neq herein and R as defined herein.
V\hei‘FY{ t BFTROAEHGH; < uglafiﬁ%@ ey SHSIRSEF 1o 8hoRtpen atom is present

aﬂ@% Qﬁﬁké I@i@ﬂiefdtﬁéﬂ ép)émﬁ@dﬂ?%a%e@l«g?oulﬁﬂ‘ W3, e.8( SArdsyy” refers to the
eteroar ) yh

“aryl al kyl.ox thi s, reans hat ,
ox JERIP B Brrvhereig b s anib Yoz iR refets ok FoHRr O, whierein R 35
Sp@6tefdagy dd ‘ﬁgmﬂyl@fy@ WBfers tb o grBu-O-R'g kuhlefaly R isedrfAhlyl such as
to_ the_group in Ris ary heterggW | oxy!

15 ebenaylt SmilpEygr shstitut Wb%e&eeil £8roup isReWBereln B R is

arl1 gubsﬁﬁ)tE@H?Y |aﬁéﬂ( e‘sdb@ﬁﬁl&&gi Ké@erlbﬁ‘@lcﬁty’oﬂlﬂans the BroupMTBERE wherein R’ is
IS ary as pbenz

"s a%semtai g%re@a{ﬁ OXBPnONE 78 effﬁleplgrog ala(?oxvdhephwé ety gf which

| S nSitbRloptiBhAR sabitutedBéld@ined BEkIW fortaggl".het er oar yl oxy"”
means the group - OR, wherein R is

"Alkylcarbonyl" means a group -(C=0)-R wherein R is alkyl as defined herein.
20 "Alkoxylcarbonyl" means a group -(C=0)-R wherein R is alkoxy as defined herein.

"Alkoxycarbonylalkyl" means a group -R'-(C=0)-R wherein R' is alkylene as defined
herein and R is alkoxy as defined herein.

"Dia]_kylaﬁlinocarbonyl" means a group -(C=0)-NRR wherein R is alkyl as defined

herein.

25 "Phenylaminocarbonyl means a group -(C=0)-NRR' wherein R is hydrogen or alkyl and

R' is phenyl, which may be optionally substituted in the manner described below for

I|arylll.



substituted heteroaryl. Phenoxy is an exanpl e of

aryl oxy, the phenyl noiety of which may be optionally
wauwsioizat ed as defined below for "aryl™. PCT/EP2004/007027

" Al kyl carbonyl " neans a group -(€=0 -R wherein Ris

aIkyI as defined herein. "Al koxylcarbonyl" nmeans a

QER ] Gal T | ' e Lfd-a5 define
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Alkoxyc n neans group -R - erein
R hersingndR érercle W]e%dﬁ@@edm@nn and R |s al koxy as
defined herein. "D al kyl an nocarbonyl " means a group

- ( GeRind¥RBVE IR froffp N2, aﬁ%nﬁﬁf)aﬂ gef@ﬁ;rtg b alkyl group having
" Phenyl| am nocar bonyl means ac% u @g -NRR' wherein
.S

R AR apng SaHuet af k‘ﬁHaNéIZR G- GE2NH,)-CHs,
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to the roup NH2. Thus, an a refers fo an
al iyl OWSHWC}@kjdﬁnm mefers o an plﬂ(ﬂémmo wherein the alkyl portion is
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3, and so forth. ™Al kylam no” refers to m)noalkylamﬁzg‘lgroups

ups g the formyla - NHR_as_we| | _as :
104 g‘?lﬁif}oaﬁﬁyin GO ssoum?\?thﬁgbfrﬁ@lafwﬁu A IR or BrdYRR wherein R' is

eagliylend & c@ﬁn@d Kéflem%alé@ch R\ls Au@yw dehiked Héﬂehn\( | Therg%&ﬁf R'-NHR may

to a group or - ere

R
4abyrore wecealeienedi b?rﬁlw % nqlhéamwﬁ@ S amé thgronp R-NRR may
al by hidid GREANGERrEH e Rlkitlas PAEIIRRMAIGHDST | T ut ed

froma group selected fromthose recited above for

d_al k | kyl
o PR kR et R Rl et + BEoURRR R el R MR wherein
15al Kach@0R aR§ledehd N eBERI) RAB %Kl@l@gaa & dlkyladdOR" igslkyl.

defined herein. The group -R may be nore
p |f|cqll ;e%erred to h rein as
9?65% AL T o RO YEle R oRy likeibirsicmoifyria which at least
S ps&e M tﬁahhger iehe af&ﬂaticsacda&s@tﬁt sietydi Bhuey thameme 8drdy lincludes

T ot carbonlan foal L TRAg & G0 1 e v
d efds@&ﬁheﬁ% 8 |s&on3'noh£ar6‘ﬁﬁ§hﬁ@@i@l§bd?&hc@ﬁﬂ<g¥ by se@biild fised Beteroaryl or

The ter aryl" refer 0 a nonoval ent
20no§%§ew<fhe TS @%y@ﬁ .tfa'wléfl;l 195 SEPRISHE 25 R thisAe of
t hBeﬂszﬁ’ézdlﬁ l@éhzapi‘peﬁﬁhﬁrl b@@idéf@d&&‘elxmaﬂwﬂh@ﬂﬂ(e), WitiShe

the term "aryl" includes. phen 1-na
2- & ftﬁ’%’mga el it Ly F casg PLBCTlE b é@ugﬁéﬁwow R tachment

hawilnge busgniitebehs @ngecond non-aromatic carbocyclic
ring, or second fused heteroaryl or

A “substituted aryl” is an aryl group as defined above having one to four (preferably one

25 to two) substituents independently selected from the group consisting of halo, haloalkyl,
haloalkoxy, cyano, hydroxy, alkoxy, -A;-RP, -A;-NRIR’, -A;-C(=0)RY, -A;-C(O),RY, -A;-
C(=0)NRIR’, -A;-C(O),NRIR", -A;-S(0)0.2RY, -A;-NRS(O),RP, -A;-N(S(O),RY),, -A;-
S(0);NRIR’, -A;-NR’C(=0)NRR’, —A;-NRIC(=0)R’, =A;-NR*-A,~NR'C(=0)R’,
—A;—C(=NH)—A,—RP, —A;—-NR’-C(=NR*)—-A,—RP, —A;—-N=CR’-NR*-A,— R% and/or

30 —A;—-N=C(R")R" wherein A, and A, are independently selected from a bond and
optionally substituted C,.salkylene; RP is selected from alkyl, aryl, heteroaryl, heterocyclo,
and cycloalkyl; each R%, R* and R' is independently selected from hydrogen, alkyl, aryl,
heteroaryl, cycloalkyl, and heterocyclo, except when the substituent is —A;-S(O);.,R%,



heterocyclic ring (thus, the termaryl includes groups
such as benzot hi enyl, benzopyrazol yl,

whenzopidper adi nyl , benzocycl ohexyl, and the | i R&)/EP2W04/007027
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t he understanding, however, thatgin the case of
bicyclic aryl groups, the point of attachnent will be

bey ent en, lower
or )1/1]@11 R ﬁp%eseQEgQﬁ?:ﬁ gr(}f h({}gjv g@ﬁ (%E‘ﬁl%ta&ﬂ R4E %d@%éﬁdenﬂys hfftogen, low

group as ing one to
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alky , et eroaryl cloal'kyl , ’and heterocycl o,
exlmipogw rhow¢r@11@h lond iR drolectied frompalkyl Stypyolidirykpytiobinyl,
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8%/8 o) %Su%%,lal%}ﬁer OC%%%: Poﬁ&o%%@uﬁgelgﬁex{] ﬁ‘P]ﬁl tpglgrca ?ogen, cyano,
ODI:idl@(@?' ja%dcyl; llﬁﬁ)t(EI %}Blﬁgxw\ﬂh?&tobtp léxﬁertaﬂ{o%? AT, 4alky1)am1no, (C.
Se r ano, 0X
f>mn0aﬁ<gﬂ 3&@%&%@‘?1 %ﬁ%é owerglko ?ﬁ AN aﬂ%{ﬁsﬁeﬁww%

aI &S%ﬂ?ka n@@J:@)’(ICl RS @Wﬂﬂﬁﬁ]‘sﬁ afdl gﬁéﬁyﬂ sKiSd' henﬁl in turn being

a

yl),
py?ﬂtmaﬁsr ?’r&hs'ﬂt“é%}d“ eﬂ@ﬁo Wgaqfémmséﬁg'\ oA g i Ayd/or
i nhetl oeRt).bo ﬁgnﬂ@tshﬁﬁﬁﬁﬂe}d aﬁﬂ"bﬁdhtaldtoﬁﬁoﬂﬁh&@uml@ut%@ héﬁ@l means an

0 a | ower al k cyano
pr@f’]e‘x;e"e‘éi 0@9@1&?@5’6@8&?% Bt GniodoRF @re ﬁ@@@ ohe b two) of the

Seit%%aﬂasﬁf&ms Rp, -(C i .4alkylene)-Rp, - C(=NH) -
- NRS-C(= NRS) RP, - N=CRS-NRS - RP, and - N=RP,

en or Jower alk

rein nd
le]é"deét& FarrBPﬁYéf{‘k anﬁyﬁyﬂ}qlﬂ?lﬁmm u)éy:;hla&r} REc)oms are carbon atoms,

| Mingladlg sattrated, rpamsa huinglitiaked, AR @itaturied nngs/cl obutyl,
cycl opentyl, cyclohexyl and furyl (except 1n the case

Of l?qjt:é': RP§p1}ocya1cRPng ret]ers to Esattk}lseatectJ ar1¥i| p)arumert%ratecf cargocy ic or
heterocychc rings wherein the spirocyclic ring is attached to another moiety via a carbon
ring atom. One or two ring carbon atoms of the “spirocyclic ring” may be replaced with a
carbonyl (-C(=0)-) group. The term “spirocyclic ring” includes such rings having a
second ring fused thereto, wherein the second fused ring may be an aryl, cycloalkyl,
heteroaryl or heterocyclo ring, provided, however, that the term “spirocyclic ring” is not
intended to encompass bicyclic ring systems in which a tetrahydrofuryl group has a six
membered aromatic ring fused thereto (i.e., wherein the tetrahydrofuryl group is

attached in a spiro fashion as in

{1



optionally substituted with one to two groups sel ected
fromlower alkyl, hal ogen, cyano, halo(Ci-4)al kyl,
wh 200603307 4) al koxy, hydroxy, |ower al koxy, am POI/EP2004/007027
(G _4al kyl)am no, (G . 4a|ky|)aglnoalkyl hydr oxy(C
i _4)al kyl, (loweral koxy) (G _4)al kyl SCQ(CI 4al kyl ), -
7Qkchkd i Q( QB(f&m@;flat%é% Wy RYfuirR st APy An “BBHoRAM mﬂ) tituted
5%19& CLH SP in turn bein ] prtl o% yﬁs)ubsthu?e ? Slue
on@utosyctlmngf neapisihe SPikgIyC Cormpcarlk%s@ff ICpRass), ma)ﬁhav@pne, two or
ih‘?&esm)ftltuésa%%ke@&%d Yord Lﬂﬂ?&sts i@ HeriVior cyRIABH1 R heterocyclo

opt 1 onal ubstituted phenyl neans an aryI that _is
opgrospakrhg insthie sitpatipmaphess the options bnbstituted spirocyclic ring has a
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'spiroc T7cSrn to saturated and partially
sam@mbleled carbocyclic or heterocyclic rings wherein
the spirocyclic ring is attached to another noiety via

a “E1 Off) Q‘E Sl Efé&%tB' ad &@d&%h A48T glirated, -
th’?ﬁégg[?roccg}glu% rlurﬁ TRy | e reS af:ed Wltﬁ a carsboﬁay(le mono

10( - @lend) mpn@cyglwarhmgtcgpﬁa\emgsmf ﬁg@g,tﬂ sexery fipgjearboreptgms gnd further
o Ul e\ GRh bR gé Reidy §§ﬁ9&gc£15819 bhagee&t &rla%%t B th}{‘&q{rﬁig@head

he second fu ring may be an aryl, cycloalk
h ef@b@a@tymsoqrndﬁ@ﬂgvmgme@qd r% fu prgky Withd: b@g@ﬁerstandmg that the

t h int Qﬁt&aﬁrﬁénﬁau b4y Hel fontdrBfhatit éareeéychaﬁﬁg%@u; OThus, the term

onpass_bicyclic ring systens in whi

t etqyalnyllwloﬂruﬂtydes GedUingsas C%I@meaepwla%mn@nﬂe #glohexyl,
15f Uéﬁ%h%%gpaﬂd {He ke, A\&ﬁﬁfo%hli’y bheot i abysi a&Bh‘fs ¥ a BfcfIalkyl group

is ‘attach |nasp|rof3|ona3|nattache In a
s pmep optaenlly sortrin hearbenyl axygar e¥ayPys-g: GRS WO AFpmS in the ring may

"optionall ustltut irocyclic ring" neans the
sp ?%Wéﬂ%ﬁi ? G TS gégf this noeity may have one,
two or three substltuents sel ected fromthose recited

hetBzinpyliminot yehoed gyplhprHReREsONRR-B' ghawimscachRds alkyl, R' is benzyl.
t he si tuation V\,here the optionally-substituted

SP clmc r|n Q I fused thereto, said
secor’ﬁ1 }'[Yné[]neé‘il na Iel)ﬁ%‘h ﬂegl\llglg%élzﬁtm or three

substituents sel ect ed fromthose recited herein for

20ar ¥|“subisdtuecbeycipalkyRyist opddally] gnoup hedefinedypbbye havingones four
- PRESRLDE b 65 i B FabedI i sl RER M 86 e

r eﬁﬂ]S’StUEDtS satited abedt for sybatituiteal dryl gnmgwst ur at ed,
nnnovalent nonocycl i c carbocyclic noieties of three

t On . Y i
rlon Y aV| A grgg%{as%%%%g?%gﬁl@ rlrli gﬁée&ggoa%ﬂfé%s%gﬁg@%&rfan.

three bri dgehead
The term “amidinyl” as used herein refers to the group -N=C(R)NH,, wherein R is

25 hydrogen or lower alkyl. The term alkyl-amidinyl refers to the group -N=C(R)NR'R”,
wherein R is hydrogen or lower alkyl and R’ and R” are selected from hydrogen and
lower alkyl, provided that at least one of (or both of) R’ and R” is lower alkyl.

"Guanidinyl" means a group -NR-(C=NR)-NRR wherein each R is independently hydro-
gen or alkyl.

30 "Puranylcarbonyl" means a group of the formula -(C=0)-R wherein R is furanyl, prefer-
ably furan-2-yl, the furanyl moiety of which may be optionally substituted.



carbon atons, and/or having a second ring fused
thereto, with the understanding that the point of
wa@tdaohsent will be to the non-aromati c car bocRcCt/ER2004/007027
ring nmoeity. Thus, the term "cyc{pal kyl" includes such
rings as cycl opropyl, cydopentyl, cycl opentenyl,
Cyq i e ' Adgivti Vo
Oyl EYIREREN et et S0 (ke
optiaspladlingl, poeferably morphelwAyl. oxygen group, e.g.,one
or two atons in the ring nmay be a noiety of the
fon int ¥ 7lhns . Q02081 1 itu-
e TRl 2 B LA, RANG B ptonaly b
beteshin the Bangsr|dsiiyedeainia for hptesapryl O R wherein Ris
benzyl . A "substituted cycloal kyl" is a
5CY tinSah oI ALAUR RS 485iH Sl RARAVRIN R ANE/1QRAs HEfiledWerein and R’ is
(preferably one tqQ two) substituents  independently
selmidezelyl Whichwpry beraptigngy sgbﬁgtlﬁeg &%ﬁ%sén?*é’c& Eetegﬁade
for substituted aryl groups. "Cydoal kyl oxy" neans a
9" Ol daZIRn YRR E  eals b $roipCRORIWhekeia R ifl gkl leglad@fi@bd herein and R' is
The .terc;ﬁq:' m(%hny%" as used herein refers to the group
I\Il;‘@(dlf'tic yhas dgfigpdheer- i s hydrogen or |ower al kyl. The
termal kyl -am dinyl refers to the group -N=C(R)INR R',
Wh &g BrBrp olinyhi @8R N nRhnd ;{J%fl@ﬁp AlJSNR AR UwiRreiafis Byd@gen or alkyl,
sel e(igg,d froH1 y rogfen g{nd ggr al kyl , provi ded t hat
1051 and Bsis mprehelinylgyetgigbly merphpindnd R " is | ower al kyl .
"CQuani di nyl" nmeans a group -NR-(C=NR)-NRR wherein each
Ri $pyriciipetidaithimdiyiliaas ggroupr al kyl .
"Furanyl carbonyl ™ neans a group of the fornula
-(CO-R wherein Ris &Hranyl , prefer ably furan-2-yl,
the furanyl noiety of i ch maybe optionally

substi tut ed. " Mor phol ny n bonyl " neans a group of the
fornula - (C=0) - R whelN&i is norpholinyl, preferably

nor pholin-4-yl. "lImdazolinyl" nmeans a
4, 5-di hydr.o-im dazol yl . | m dazolinyl may be optionally
suWéF’feﬂ%gtl%]EIY rﬂgwaﬁﬁ ner defined herein for

het eroaryl. "I m dazol yl al kyl "neans a group -R R
whaheitdinRha, dhislidene “hslogel” iwled réferriigito andbdfitiant means fluoro,

I mdazol yl, whi.ch be. optional,l ubstituted as
15de§@PF%Q£O¢8TOTH8@%P%§ﬁ€§ﬂ%_IY ﬂc')qorrr? 85?8¥5°§y| al kyl " means a

group -R R wherein Ris alkylene as defined herein

an@hRteris "hialvatkg¥ whéany hlkglsubleituted drithemeion more same or different halo

"1 m nonor phal i-nyl et I TE aro 4 C-NR)-R .
o BT R b R D i e s
pr alket @tbliys stioh phpérilnerbalilyl in which all alkyl hydrogen atoms are replaced by

fluorine atoms.

20  The term "haloalkoxy" means a haloalkyl group as defined above linked through an
oxygen atom, e.g., it includes ~O-CH,Cl, ~O-CFs, —-O-CH;CF3, -O-CH;CCl;, and the
like.

"Hydroxyalkyl" means a group -R-OH wherein R is alkylene as defined herein.

"Heterocyclo" “heterocyclyl” or “heterocyclic” refers to a saturated or partially-
25 unsaturated non-aromatic monocyclic or bicyclic moiety in which one or two ring atoms
are heteroatoms selected from N, O, or S(O)x (where x is an integer from 0 to 2), the

remaining ring atoms being carbon atoms, and additionally, one or two carbon atoms



"Pyrrolidinylidi neam no" neans a group Nwherein Ris
hydrogen or alkyl. The term "halo,"” "halide" or

wO b@bogsn? when referring to a substituent neaPGI/EP2004/007027
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fluoro, chloro, brom), or iodo (preferably fluoro or
chloro). The term "hal oal kyl" neans al kyl substituted

Wi hiay @pﬁo@dﬂyrmhﬁnsa’idfmb@{yl gifgt CCFﬁﬁﬂp 83| Gnedrai® at@s i 1n the ring may

and. the |ike
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or t“ff’a?rt f}b?lgﬁeagﬁﬁﬁynhal%%hﬂ??l Vlronocyclic or
bi cyclic rml ety in which one or two ring atons are
henesuintiouted habeejds’ ér ‘@ﬁbsﬁtut@l hétéroSﬁdlE”Crefe&‘Jte raEhel@rd)@rclo group as

r fromO t
P o teie HB e P s o b st POl e £ i ubstituents)
Cc asdhereddt @Bl@ytoop bf aibatituynte adtitad Bb@vedar fabstititednyd groups.
group, e. g one or two atons in the ring nay be a

et BF o %&SEOWe%é“%%P&HCFEs“?‘E%%W&%%ﬁtg,i.‘wng atoms con-
t etaidihy dﬁafturb,ytlhreepd)rpfent ﬂngljd:teroptom&t aelhﬁhydlependently selected from N, O,

di |
"OREETst b r B st T R i B0 M e s rings having
t heseané rm% figseld Itb:e;%tb iof gi_feﬁoemchyg:dtoms owieereih thdhe@cémbfused ring may
e a car C C, et ey oar C Or,..aro

T R Sroratic Of nandiRmBRE F5d Bier B ERSSHRC BitefocRfie by Rserbaryl ring,
p owith thé urddracdting lhowdfdr, thet ihguttheasesahe poiatef dttachment will be to an
e L g, ] R 55T R0 L ot
al kexdy nohl&hﬁecbfo, bg?de}?,giyﬁﬂmyﬁ rflélfsfleJ ??bphdﬂyﬁ thikafly iealiabelyl, triazolyl,

or." titute 0 het erocycl o

200, HEHER s era RSV HEpPolg) BREnIb R et pedmar

( pbﬁfzet}ﬁé:do}yl (B&ﬁzdmbthlmlﬁulbéhtzbﬁria%lﬂs.i)nds};rﬂ &szﬁlﬁﬂ)l)flrbbﬂmbﬁeolyl

ar lplgaﬁfj’lﬁs)gul Lfi’t gg%%}léa?z% Y gﬂé‘sbo%\a{%&)fﬂom chplhtegyl glbenzofuran,
Mmoot yé&lzbdiagsppiatdne-379l &id/d@fvabivds hédedfi Ng at ons con

taining one, two, three, or four ring heteroatons,

eagh‘milbnsgiﬁ&g&] Hgtgrtola o5 la %%tte?cgar)ffl rl%g as ’dehoﬂed above having one to four
(preferably one or two) substituents selected from the group of substituents recited above
for substituted aryl groups. Preferred substituents for substituted heteroaryl groups
include those selected from -RP?, -(C;.4alkylene)-RP, —~C(=NH)-RP, -NR*-C(=NR*)-R?,
—N=CR*-NR’-~R?, and ~N=RP; wherein R’ is hydrogen or lower alkyl; and RP is selected
from alkyl, pyrrolidinyl, pyrrolinyl, imidazolinyl, imidazolidinyl, morpholinyl,
cyclobutyl, cyclopentyl, cyclohexyl, and furyl (except in the case of -N=RP, then RF will
not be furyl), wherein each R® in turn is optionally substituted with one to two groups
selected from lower alkyl, halogen, cyano, halo(C;.4)alkyl, halo(C;.4)alkoxy, hydroxy,
lower alkoxy, amino, (C;.salkyl)amino, (C;.salkyl)aminoalkyl, hydroxy(C;.4)alkyl,
(loweralkoxy)(C;.4)alkyl, SO2(C;-salkyl), -C(=0O)H, -C(=0) (C;.4 alkyl), pyrrolidinyl, and



N(O or S, the remaining ring atons bei ng carbon, and
it also includes such rings having a second ring fused

wo b@seos9pf five to six ring atons, wherein t heCEERING007027
fused ring may be aronatic or ngparomatic and may be
carbocydlc heterocyclic, or a heteroaryl ring, wth
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benzodhaarR ’fkef%rm&hé ﬁb'u —QOQNHR* wleiehyﬁana Reﬁﬁ@.électéﬁ from
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Py }Fr%lidillhﬂy\bhlc]ﬁ’ ¥iak Bk loﬁMJ)nall RiskE@kd BYdescribed herein for heterocyclo.
|n1dazo i'di nyl, norpholiny cycl obutyl, cyclopentyl,
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woppwﬂﬁﬁﬂlwhﬁﬂBﬁ&%&%@ﬁdn%@khb@ﬁ@mﬂas&M@n@&HMﬁaniﬁﬂﬁﬁi@ﬁy
from |l ower al kyl, hal ogen, cyano, halo(Ci-4)alkyl,
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| - él?e%hk‘t yie h@m&a&;ﬂ@g@sm €a able@f dkiky ldispRCE 165 a nucleophile and

sy el Sue spHipgR D i asritiabise R Srémbsuttonyloxy,
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sugﬁﬁaﬁﬂhﬁﬂokﬂmﬂampb%hheMﬁans a heteroaryl that is
optlonally substituted with fromone to four

(pyefer I wo above subst it

DA R af Doyt g U B Ep RS HI Ak mpay but need not
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s bsbstlttulfléde’ dprgcleldgsy anu nl()jer of Attferént It}pptegg r(:i‘ggstlg oine ﬁne orstring, e.g., as in
“optionally-substituted cycloalkyl or heterocyclo”, or “optionally-substituted carbocyclic
or heterocyclic ring,” or “optionally-substituted aryl, heteroaryl, cycloalkyl, or
heterocyclo,” it is intended that the term “optionally-substituted” modifies each of the

30 rings identified in the line or string.

When the term “optionally-substituted” is used with respect to a particularly- named
cyclic group, such as “optionally-substituted imidazolyl,” or “optionally-substituted



"reverse sul fonam des" wherein the group is attached

to another noiety via the nitrogen atom i.e., groups
w@boosloessdpornul a - NR'SO2R and/or - N(SO R) , WAET/BP1004/007027

this instance R' is hydrogen or_jzower alkyl, and Ris

aIkyI cycloal kyl, or lower substituted alkyl.
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" ORiYsaRALd ¥yl Means t hat t he subsequent |y descri bed
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n;relegrgise 1spgde %ﬁﬁqltgents on the quinazolinone core, e.g., the “five

Oﬁbdlﬁ&ﬁbdb)éuﬁié%’t thie lﬂlhﬁﬂ)eﬁﬁg bl itlg atdred € itelidedrobb as follows
cycl oal kyl groups and substituted cycl oal kyl groups,

as defi ned above. Wen the term

optlonallysubstltu

téq' p ecedes a nunber of different
types of rings in |ne| ‘or string, e.g.,as in
"optional |l y-substi tued

gchcyli oal kyl or heterocyclo or
optlonally substituted garbocyclic or heterocycllc

ring," or "optionally- su@stltuted aryl, heteroaryl,
cycloalké or heterocyclo," IS |ntended t hat the
15t eMhenapferameaisinadsiissain tas ‘@érahYdiQ}SquégO]éfbgfﬁubfthts peeans a derivative
r | BE$ 25 eﬁtﬂaﬁ%cg‘glsb{ﬂuﬁ&@ WhieFleh e ¢ a't(')}ﬁs artRem Ul 4s E61Bws
"opti’onal I'y-substituted" I's used h respect to a
part|cularly named cycllc gr oup, such as
"optionally-substit ed d dazol yl, " or
"optional | y-subst i ff us€d benzo or pyridyl," it
shoul d be under st ood tArat -He opti onal substituents
for such particularly-nafed rings may be selected from
the group of substituents recited above with respect

to “PK&H&@&H&M adekptstle bhepigar hle@ﬂé &1 éxyiplaneicht ¢ weful Irspreparing a

nmber 0 -substituted.
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200 MoflREMsY Lindesbtile. NaNd ﬁéﬁn@xﬁ&udds \8Rcipiehts it ase acceptable for veterinary

: 3 gge{ alrsivl{lfﬁga %HS ehe ggliergarcfeé O%L Bgeo S%hgrcrlmtlceegtlg (})r\écceptai)le excipient” as
ophiednalthy sp‘ébﬁlﬁ&ttidnuinﬂd:laﬁms atllRnBOothrdnd@ndinidre than one such excipient.

“Pharmaceutically acceptable salt” of a compound means a salt that is generally safe,
non-toxic and neither biologically nor otherwise undesirable, and which possesses the

25 desired pharmacological activity of the parent compound. Such salts include: (1) acid
addition salts, formed with inorganic acids such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with organic acids such

as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic acid,



i ncl ude an unsubstituted fused benzo ring, and a benzo
ring having substituents selected fromthose recited
WwW@bw3mof3er substituted aryl groups. An PCT/EP2004/007027
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c y g<bm wpladrin @udna, Way ‘rlém‘ytbg mqﬂl@g,ugn@g/ mayibe cleaved in vivo to
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anes oni ¢ acli
hy thspecyizelfidiremplds of pr;oda@gsclnclbéfn pahars mpt bmited o ﬁﬁers (e.g. acetate,
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uenesul foni ¢ *aci canp nlc aci
2- n@bmam oflwidoyuactpinabgroups eme N Nedimsthldarkongbi esters of carboxyl
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bu et I I
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formed when an acidic proton present in the parent

¢ O'Tﬁgﬂfb%r&j; LReSe rhétaﬁcﬁﬁlegﬁgfgr@%sorption, during absorption, after absorption,
30 or ata specific site. Although metabolism occurs for many compounds primarily in the
liver, almost all other tissues and organs, especially the lung, are able to carry out varying
degrees of metabolism. Prodrug forms of compounds may be utilized, e.g., to improve
bioavailability, improve subject acceptability such as by masking or reducing unpleasant
characteristics such as bitter taste or gastrointestinal irritability, alter solubility such as for

35 intravenous use, provide for prolonged or sustained release or delivery, improve ease of
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casm@mmgaw%ﬁ@hq@gmsl S Ioheciol seionmSar 0896 Regresentative
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bi %%Vmaml HE&Qﬁn s hichuldke fc?rglgl Qcélyly triﬁo&é&é@y Benzyl,

nprove subj’ect accepta |I|ty such as

20byberggloryrgrismy @éﬁ;@» teef-birtpresathonyl (Begk amemykalydMe B
astrﬂhé it %ﬁ{aﬁe&ﬂfo ?}S(smlf ort?lsa.tn'dr%ﬁi)stitﬁﬂ'eﬂttﬁtgl gfows, , allyloxycarbonyl,

ter s SucC i nt ravenous P
f o? flypeanghnoet bylgwcsxbgpah (FMPER méayéeré?ryleéyqam (NVOC), and the
oo SRR oS B Bt o o

heeithen aﬂflﬁiﬁfh %@lkﬂaﬂe@ Urg as wweawl ar kovep elipcrndpris ethges as well as
2sar @%&gg&%@% ar%y ﬂéﬂﬁé}k quﬁl&ﬁsﬂgg Eth¥rsOfnd X get%l gn

ver man emc Pres
D ego (1992% Chapter 8: "Prodrugs and Drug dellvery
SyStmpeungs aphaye the %@.!@q{ewarpﬁ@wla gyt diffgy indhe pyture or sequence of
Buﬁ&&ﬁﬁ’é 8 thEr SR £3r tRELLNERNAABSBRERMkIR Pace BRStbARed "isomers."
Isomers that differ in the arrangement of their atoms in space are termed "stereoisomers".
Stereoisomers that are not mirror images of one another are termed "diastereomers," and
30 those that are non-superimposable mirror images of each other are termed
"enantiomers". When a compound has an asymmetric center, e.g., if a carbon atom is
bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be
characterized by the absolute configuration of its asymmetric centers which are described
by the (R) and (S) sequencing rules of Cahn and Prelog, or by the manner in which the
35 molecule rotates the plane of polarized light and designated as dextrorotatory or
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When a conpound has” an asymetric center
carbon atomis bonded to four different groups, a pair
of enantioners is pOSSI bie. An enantione can be

afharacterized by theN ;}tep4xm#|§uw :3 its
asymmetric centers whic e descri bed he (R) and
(S) sequencing rul es of Kahn and Prelog,Hor by the

manner in which the
It should also be understood that when compounds have tautomeric forms, all

tautomeric forms are intended to be within the scope of the invention, and the naming of

the compounds does not exclude any tautomer form.

“Treating” or “treatment” of a disease includes: (1) preventing the disease, i.e., causing
25 the clinical symptoms of the disease not to develop in a mammal that may be exposed to
or predisposed to the disease but does not yet experience or display symptoms of the

disease; (2) inhibiting the progression of the disease, i.e., arresting or reducing the



nol ecul e rotates the plane of polarized |ight and
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20 patient. )fn another pre erred embodlment a pharmacological effect means that disorders
or symptoms of the primary indications of the patient being treated are prevented,

alleviated, or reduced.
"Disease state" means any disease, condition, symptom, or indication.

"Disorders of the urinary tract" or "uropathy" refer to pathologic changes in the urinary
25 tract and symptoms thereof. Disorders of the urinary tract include overactive bladder
(also known as detrusor hyperactivity), outlet obstruction, outlet insufficiency, pelvic
hypersensitivity. incontinence, benign prostatic hypertrophy or hyperplasia (BPH),
prostatitis, detrusor hyperreflexia, urinary frequency, nocturia, urinary urgency, pelvic
hypersensitivity, urge incontinence, urethritis, prostatodynia, cystitis, and idiophatic

30 bladder hypersensitivity.

"Overactive bladder" or "Detrusor hyperactivity" includes, but is not limited to, changes
symptomatically manifested as urgency, frequency, reduced bladder capacity, and

incontinence episodes; changes urodynamically manifested as changes in bladder
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addictive substances; cognitive diseases including Parkinson’s disease and dementia; and
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30 benzodiazepines, nicotine, alcohol, cocaine, and other substances of abuse; and improper

thermoregulation.

The compounds of this invention demonstrate selectivity for the alpha-1A/B subtype
over the alpha-1D subtype. The compounds of this invention may reduce both
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30 alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclo, provided, however, that if K is —=M; -

$(0)o—, then R is not hydrogen, wherein each R** and R'® group in turn is optionally
substituted with one to three groups selected from R'® and R*’; R' is hydrogen or C;.
salkyl; R” and R? are independently selected from lower alkyl, halogen, cyano, halo(C.
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25  to three groups selected from R'%; and R" is selected from lower alkyl, lower alkoxy,
halogen, cyano, trifluoromethyl, and phenyl (said phenyl in turn being optionally
substituted with one to two of methyl, halogen, and/or cyano);
(if) selected from -C(=0)furyl, -C(=0)alkyl, —C(O),alkyl, —C; alkylene-C(O),—(alkyl),
—Ci.zalkylene-C(=0)NH(alkyl), —C,.,alkylene-C(=0)N(lower alkyl)(alkyl), -C(=O)NH-
30 (phenyl), phenyl, -C(=0)C,.alkylene(cyclopentyl), pyridyl, imidazolyl, and imidazolinyl,
wherein each of said phenyl, pyridyl, imidazolyl, and imidazolinyl groups is in turn

optionally substituted with one to three of lower alkyl, trifluoromethyl, halogen, cyano,



trifluoronethyl, and/or halogen; R7 is attached to any
avai | abl e carbon atom of the piperidinyl or

w@esneBdbnyl ring and at each occurrence is  PCT/EP2004/007027
i ndependent|ly sel ected from al ky31 - hal ogen, cyano,
hydr oxy, ai koxy, hal oal koxy, am no, and al kyl am no; K

an dqeﬂl\{%ca@r @ﬂd@ﬁﬁgﬁ&:&ﬁwh@@ teat @ﬁl&nﬁ@@%@ﬂ;ﬁd I\)Si_‘ﬂl@ fme- toMhwo of
o N Belpgenypdior anos o) 2- Mp-- . and - M -S(O)

2 Nﬁ;hfﬁselec%@ fromﬁa&fyﬁbfboM/I ﬁﬁ@hy'l@rl%rﬁl &Bdoﬂﬁdaﬁﬂ)ngl , @loRycarbonylalkyl,
bo and G " %/Y ene

RISIgOsHERo @aﬁanﬁﬁfzgﬁﬁate%fée%yﬂ%nﬁnﬁ%B%)é:eﬁxflpﬁﬂwlalkﬂcarb-
Ssebﬁﬁt @fjﬂ(fn@.ﬂﬂdﬁ)}éﬂﬂu@@ﬁ}hen | bptionally Whstih@édepyainl, optionally

ycl.o teroc oyld d, that if
‘ébs It @%‘%} OEV? an éﬁg[’gﬁﬂﬁ‘ﬁ Wifjc}?%*eﬁﬁ’ﬁ OTwher ei n
eaglk}% i%tle%teﬂrfﬁbrﬁqﬁngh?lulfédtﬁﬁ)ﬁfur ﬁrérﬁZQ@ib‘oﬁ?l&' étth’oxycarbonyé-1 Sthoxycarb—
subst.i one ree,. grqups sel ecte oM
ananm%vfué -ty uwym&&g gt dlmﬁ}}'%wﬁ@e%w?@ﬂm
i ndﬁaﬁﬁﬂl@ 1L\ a@;beel@;ﬂeﬂetﬁﬂ@ﬁbb@mee iﬂidf&}bhenkilaiuﬁﬁﬁ)@arbonyl— 3,4-
o(C i, . g hal o( C o§¥ ;ﬁﬁO%y
10 5 @iz s 3453%@ ot %moia@ iyl-, pyridin-2-yl-,
4alrkida G110, (ECmlettd)- @ ho2-{y, dfﬁféﬁ(ﬁf‘ﬁ:ﬂlﬂ‘ 1r1d1n 2-y1, 1-
(C(l% ?LKO a)ég)gflgrgﬁy%, m@hylflm%%p%%y? béé,—_]ﬁrlmethyl-lmﬁr!lzol -2-yl-, 4-
Oq?r(e@?. E}Jyki\dﬁﬂ 2- yg—klaﬁhéih‘ﬂbhh dbytlkqlﬂuaﬂi\iniﬂtlﬁ\}blt 14s-chlct))rophenyl- 1-(3-
rrolidin en Saj en ur ein
o piSieR Fwﬂk%@ﬁmhaf%af/van@r% "B ofinrtler
aIkyI | ower al koxy, cyano, and/or halogen) tn is O,

151, I@én&heﬂ’émbbd&ﬁ%t&h@?@s@ﬂﬁll’ﬁze&tlozﬁ i®ides a So@podnd affdrinula I
[ 1l ar. 2. In still another enpbodi nent the present

i NVt Hrovi des a conpound of the formula | wherein
R5 is selected fromnethyl, ethyl, n-propyl,

i sopr opy— hal ogen, cyano, nethoxy, et hoxy, hydroxy,
2- met-hgxyet Y, 2-hydroxyethoxy, 2-am noethyoxy,
cycl opr nmet hoxy, phenoxy, 2-benzyl oxyethoxy, and

4-fl uorophenyl. In still another enbodi nent the
praﬁ@ﬂﬁnpﬁqgntion provides a conmpound of the fornmula

or G4 siecesdyamialio paveliias e uBo R ORIDRY Tar R

20VVﬂeC jaTkyenk@heny®, =C)_zallTee (Pytigyl), -N(H)gceqtzamﬂeﬁaephenyl), “N(CH)(Cy

enbodi ment the present invention provides a conpound

of zetﬂnéelfed(rpﬂmmd), FCudalieytsina( lmldagolyl)ccﬁfﬁﬁa sallglens) @hawd), ang)
anget &r%pgra&li]dlé%l \J/vﬂergllﬁ WOk dsgf%ﬁ?forﬁﬁﬂfyl £$g?ﬁraﬁfcﬁ8f>}61mldmyl

I nven nmpoun
i s geoups opfonally has one to two carbon ring atoms replaced with a carbonyl group, and

each of said pyrrolidinyl, phenyl, pyridyl, imidazolyl, and tetrahydropyrimidinyl groups
25 optionally is substituted with one to three of lower alkyl, halogen, cyano, methoxy,
methoxy(C;.;)alkyl, amino, (C;-4alkyl)amino, sulfonamidyl, CO,H, CO,(C;.salkyl), -
N=C(CH3)N(CH3),, and/or pyrrolidinyl;
(ii) selected from alkyl, optionally substituted pyrrlolidinyl, optionally substituted pyrro-
lidinylalkyl, optionally substituted tetrahydropyrimidinyl, optionally substituted benzyl,
30 optionally substituted phenylcarbonyl, optionally substituted benzylamino, optionally
substituted imidazolylalkyl, optionally substituted imidazolinylalkyl, optionally
substituted pyridinylalkyl, optionally substituted phenylalkylamino, optionally
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R} (2-SHEPEF 1%gpg§ﬁlgﬁpqd from one o

3.-4-
, 0O
ey
-pyrldi yi-

| - oxypiridin-2-yl,
| -eth

3- cplorophenyl

[>

|_N

1_
I-|n1dazm

| , whegein | repres¢ats thmp@ggt@qf atfagpment ip the carbon ring a¥om ‘to which R’ and R™

mef oy

3- tr|1FuoronEth

| - 4-chl orop

cHRMI 4 W‘he@eﬁileewh oF $aRls

g%bpﬂhé’ FiM S'Sopuonally has one to two carbon

ring atoms replaced with a carbonyl group, and/ or opt1onally has a benzo ring fused

thereto, and wherein each of said spirocyclic rings and/or benzo rings is optionally

substituted with one to three groups selected from lower alkyl, aminoalkyl,
alkylaminoalkyl, and phenyl, wherein said phenyl group is in turn optionally substituted

with one to two of halogen, cyano, lower alkoxy, and/or lower alkyl; or

(ii) to define one of
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N-X 5.0
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fl uor ophenyl)-im dazolin-2-yl-, and
| -isopropyl -imdazolin-2-yl-. In another enbodi nent
WO b@spo0B9ENt | nvention provides a conmpound of POT/RRL084/007027
wherein Qis -N)- R10 wherein_.B3Q is (i) selected
fromal kyl, pyrrolidinyl, -G .2dkylene(pyrrolidinyl),
- {EQae eﬁmydccun@ce ddbdeyd eo(pa Qd(iﬁh)lower alkyl (G 4alky1)am1no(C1_

] N()@Zsﬁ %%Sglpo%gliogéwewgﬂ[\'téwéﬂé 2ea}clo o E-)tlg en and/ c?r Tower

&3t dd ene(i,meazol yl), - O (C
|-2alkylene)(phenyl) and tetrahydropyrimdinyl,

eac f sald roJ|d| | an

 Cer b SR A DL B AAAFY? SoRP g of frpuita T
5caﬁag&nngmghag@ﬁ§ replaced wi th a carbonyl group, and
each of saig pyrrolidinyl, phenyl, pyridyl,
|mdazonIR and tetrahydropyr|n1d|nyl gr oups
Optl? slsubstltuted with one to three of | ower
al ky nhalog efi gya net hoxy, methoxy(C i .2)alkyl,
am pov; Z%_ am no, sulfonam dyl, COZH
CC2( G 4aF’kyI ), - N=C(CH 3)N(CH 3)2, and/or
py‘ﬁrh&kﬂnctl}lrb)fﬂd,Gz(ah’é darSéi &Cﬁlﬁd & @ aL]k&’V R'éRistleqrad frym lower alkoxy,
substituted pyrrlolidin tlonallg substi tuted

pyguanidial apd lguanléwl,grﬁapheyteé frost 4 bepdedtCi-zalkylene—, —C(=NH)-,

ot RIS t : |
opT B RS NI ENTDRer e By o Bt ety o lower alo
108 Ui?]gtid deleted ﬁ%%nﬁ;vdra%@m 1ogw&m¢1ypﬁmaw irhidegblyl, imidazolinyl,

i m dazol yl al kyl ,_ option subs ut ed
i g %ﬂhfi’fﬂﬂ gpquholnybtcyaﬁg.}\éylyanélﬁgéﬂ egcgﬁpég. is not furyl when J is -N=;

PY4d FhvRerkial ko of SARIR'0 Bulpy 1s$)‘1bﬁ§héﬂyl-bh8ﬂ1tuted with one to three groups

henyl al kyl am tlonall subs enz
gpqei%’ﬁzgﬁ{c{m &G bgt |1§ %wer a{]@f glal%ggn and cyano; and ¢

suR9t i bred nnrphollnylcarbonyl or (|||) sel ect ed
from 2-(2- nethoxynethylpyrrolldln | -yl)-ethyl -

2- oxo Letr ahya{rﬁe@% Edlg,qrrll)rgéeg_éﬁlgg%lon provides a compound of formula I

152- by FHI P
4- @ﬁ&@mggmgnylcarbonyl 3-(pyrrolidin-1l-yl)-
benzyl am no-, 2-(2-am no-im dazol-1-yl)-ethyl-
2-(2-met hyl -i m dazol i n- I-yI) et hyl -, 2-
(i m dazol - yI) -et hyl -

2- di nethylLag E%ulfonyl benzyl oxy-,

- N- et hyl am no-, propyl -

eyl -, 2-fluoro-benzyl am no-,

2-chl oro- benzylYam no-, 2-net hoxy-benzyl am no-,

2-met hyl - benzyl ami no-, 3-net hoxycarbonyl - benzyl oxy-,

3- whareRoX'Y ishelsatyd sy hydrogen, pyrrolidinyl, pyrrohnyl imidazolyl, imidazolinyl,

N, N- h -
?Te;(rwép,@gd;amr}rre :anrgﬁg R ompﬁg}\l P } zr,] Z -—(pyrrohd%nyl), —N=(imidazolid-
cetam.di 0 (2 =
b*, IR A58 T @ Y ¥Rokinl) 2N(H)~C(=NH)—(alkyl),
er LR =NEY) 1 GRIBARY), and 3N{(I(I?—C(—NH) —(furyl), wherein each of said
pyrrolidinyl, pyrrolinyl, imidazolyl, imidazolinyl, imidazolidinyl, and morpholinyl
groups is in turn optionally substituted with one to three of methyl, ethyl, propyl,

methoxy, ethoxy, and/or methoxy(C,;alkyl); and R and R™ are selected from
25 hydrogen, methoxy and -N=C(CH3)N(CH3)..

In another embodiment the present invention provides a compound of formula I

wherein Q is the group



met hyl am nocar bonyl ) -et hyl] -phenyl-, and

3-N, N-di net hyl acet am di nyl - phenyl -. 1 n anot her
weniwsdiizent the present invention provides a cpOpP@RINd4/007027

of formula | wherein Qis the gr? pp -N, 10 wherein R

and R are taken together (i) to forma splrocycllc

ring selecked fromone of N- N- \ an wherein

representsjthe point of attachment to the carbon ring

atom ¥ RO and R10 are attached, and wherein

each |of bngsplrocycllc rings optlonally has one to

t wo-Eaxbo ing atons replaced with a carbonyl group,

and/or optionally has a benzo ring fused thereto, and

wherein egch of said spirocyclic rings and/or benzo

ri W@greilrsR prselsptad rpnshiss ogenypadolidinh ryreolingl, ithidazolyl, imidazolinyl,

T R A T ——
| Sirf 1(‘3'1r2ﬁ1k91@hé—c{ﬁﬁ dlailolﬁﬁbS—td}@—lﬁﬁﬁ-(ﬁio}ﬂ%&ﬁ?l)t DN(PW—(RLNH) ~(ally),

hal dgén, “cyano, 1ower al koxy, and/or

5( 1 I—N(HO)—@(@TI‘LH)S—(O}&B)b@fyl)/ ahtd NNHD-O(= ‘"NH?le-(furﬂZ{ Whe(ar eac&:’ttf said
i ccurrence selec
hy BY%&@?T Hﬁé‘ﬁmé( k‘&ﬂadcaﬂ(l i gp@pﬁaﬁm@% % lwﬁ,g{lwhohnyl

dioteitl] andpdd fﬁf’;&l btonps Bhs tmﬂllﬁpﬁdnﬂytshgﬁﬁﬁteﬂgwﬂv\ﬁheqﬁ three of
or 3. In

halo /or l.ower alk [

An SRS @H@&dpﬂ%@e SR et B BCpT des a
conpound of formula | wherein Qis the group wherein
Glhambt@r el diraedahe presdtit invegtion pfdlides 8 compBidd offbfmula I

el ec ed fromlower al koxy, guanidinyl and
aI W FEIRRIYHSFOUP) i s sel ected from a bond, -

Z

G "~al kylene - ; - C(=NH) - , - NRL6-C(=NH) - , -
N=CRL6 a_- and - N=; R16 and Rl6aare hydrogen or
| oner| al RL:7 is selected from hydrogen, alkyl,
py r KN _dh pyrrolinyl, imdazolyl, imdazolinyl,

inidazofidinyl nor phol i nyl, cycl oal kyl ,and furyl,
except R17 is not furyl when J is -N=;
Whereln R is selected from

(i) hydrogen, alkoxy, dialkylaminoalkyl, alkylaminoalkyl, optionally substituted
imidazolidin-2-ylideneamino, alkylaminoalkylcarbonylaminoalkyl, optionally substituted
15 pyrrolidinylidineamino, acetamidinyl, optionally substituted imidazolylalkyl, optionally
substituted imidazolyl, optionally substituted imidazolinyl, iminomorpholinylmethyl,
amidinyl, and morpholinyl; or
(ii) hydrogen, methoxy, N-ethyl-N-methylamino-methyl-, N-methylamino-methyl-,
1,3-dimethyl-imidazolidin-2-ylidineamino-, N-methylamino-methylcarbonyl-N-methyl-
20 amino-methyl-, 1-methyl-pyrrolidin-ylidineamino-, N,N-dimethylacetamidinyl-, 2-
(imidazolin-2-yl)-ethyl-, imidazolin-2-yl-, imino-morpholin-4-yl-methyl-,
butyramidinyl-, cyclobutanecarboxamidinyl-, furan-2-yl-carboxamidinyl-, 1-methyl-
imidazolin-2-yl-, 2,4,4-trimethyl-imidazolin-1-yl-, 1-methyl-imidazol-2-yl-, 1-(2-
methoxy)-ethoxy-imidazolin-2-yl-, 1-isopropyl-imidazolin-2-yl-, 2,4-dimethyl-
25 imidazolin-2-yl-, and morpholin-4-yl-.

According to another aspect of the invention, preferred compounds are those having the
Formula (Ia)



and wherein each of said R17 groups is optionally

substituted with one to three groups selected from
wWoR2M5/008397 i s sel ecetd from |l ower al kyl, | ower aP&DE2004/007027

hal ogen and cyano; and t is 0, Lsor 2. In another

enbodi nent the present invention provides a conpound

of formula I whereif)c® i s \Whereip Rllis selected from

hydr ogen, pyrrolidiAyl, ol\ﬁﬁyl i mi dazol ylI,

i m dazolinyl, imdazol id , B phoI i nyl, (Ia)

- N=C( CHs) N(CHS) 2, HCRE( pg rrafi di nyl), -

N=(i m dazol i di nyI) -Q &l ky ene(i m dazolinyl), -

C(=NH) (rmorpholinyl), - N(H - C(=NH) - (alkyl), -

N(E’}l -, C(=NH) - (cycloburyl), and - N(H) - C(=NH) -

(fUPHAS™  wherein each of said pyrrolidinyl,

PYRP olig réléctedlﬂonde; Iyl halogeslazaid, hydimxy,rolqakokyr 0D (OH;),NH;,

Subst Pobkge % iR Bt oot beni iy (Crtcycloaliy

spropyl- O(GHEY\( yl)‘,‘faﬁ@ XOCHW&@?I) ehdiein)eaéh bf sdill fiehylis optionally
and R13 are sel ected m hydr q

en
and - R qu)to o SO ARG TSGR IR eEHb 2ndor halogen;

pr esenhdi nventr on provides a conpound of fornula I

oGSyt (SbAY) (oypaT iyl - i m dazolyl

| m dazol i nyl, | m dazol i di nyl, nor phoI inyl, -N=C(CH
3)N(CH3) 2> - N=(pyrrolidi ny;l“) - N:(i m dazol idi nyI)

- Q zal kyl ene- grnrdazo , - Mﬂ

(norphol%n?ig/R N(FD -

C(=NH) - wl obut yLYY N(H) C( NH) - (f yil) g_(Rm)

wher ei n-& i d pyrrolwo roI| v

|n1dazolyl im a olinyl, olrdrnyl phoIrnyI

cyclob%t , agd/or furyl groups is in turn optionally
wsubstﬁiuﬁeﬁkﬂrlh one to three of nethyl, ethyl,

propylpe % &@%% Xy, and/ or nethoxy(C [ 2a|ky|)

In another erBodr nent” t he present invention provides a

conpo®itisef.—ROy dSlﬂ.iRlﬁ tdge!i]rlfeet’/viihrR9 QlaySfotIh an @ptopalipsebaitated spirocyclic

R12 is sele d from
di al kyl aﬂ% ey S%Péev%%ﬁﬁﬁ&a Hﬁf‘f‘%ﬁ QPf g two heteroatoms
substit U§el%dteﬂfﬂdiiﬁlm|l\1ﬁicm 2-yli deneam no,

al kyl a oal kyl car Qo | k 0
subst |ef“ihn% 136951“1"?@1& tﬁ’ﬁa{nﬁtﬁi g'gmy lrréim%ee Oﬂlcﬁi}?alkyl
opt i orpat is yelé&&ﬁ&bﬁaq{yafio efi] Hi@dg@h,y dyahd Wlkoxpphd ¥ y
substr{% 2| m d zoI vl , g&gg oréTﬂé subst it ut ed
i m da ar"r %@ﬂn’ am di nyl, and
nor phad't fd)ﬁélecté& from hydrogen, halogen, cyano, and alkoxy;
J isselected from a bond, ~C;_salkylene—, —C(=NR'®)—, —~NR'6-C(=NR'%)-,
20 ~N=CR'S-NR'**~, and -N=;
K is selected from a bond, C;_salkylene, —M;~C(=0)-M;—, -M;-C(O),—M>— and
~M;—C(=0)NR'*~M,—, wherein M; and M, are selected from a bond and
Ci.salkylene;
L isselected from a bond, C,.salkylene, -M;~O—M;—, and —MI—NRIS—MZ-— s
25 R" is selected from hydrogen, halo, alkyl, haloalkyl and alkoxy;
R™ is selected from alkyl, cycloalkyl, optionally substituted phenyl, optionally
substituted pyridinyl, and optionally substituted imidazolyl;



(ii1) hydrogen, nethoxy, N-ethyl-N nmethylam no-nethyl -
N- et hyl am no- net hyl -,
WO 2®@50033e1 hyl - i m dazol i di n-2-ylidi neam no-, PCT/EP2004/007027
N- met hyl am no- net hyl car bonyl - N_pgt_hyl am no- net hyl -
1-met hyl - pyrrolidin-ylidi neam no-,

N, N- dipFreg Mécﬁﬁq{;ﬁﬂ‘a P)Sbﬁ@na@ly substituted henyl optionally substituted
(i mdazolin-2-yl) -, im azomg

i ni no- nmypwbdm @pypnqﬁmsnwﬁuteé uﬂgdﬁmwldmwnaﬂy substituted pyridinyl,

cycl obutanesas ﬁgﬁ.% ,
furan-2-yl - car}%g 1dlln -, 1- met hyl i m dazol.in- 2-yl-
2.4, 4 tr1$ seeackngl qrmh@]érpgpm,ﬁﬂqy »yino, alkylamino, dlalkylammo, cycloalkyl,

lrr;e {Tﬁg )ig I O_ﬁé{{{gho %éﬁl'b%ti"r’tuggoﬁlfahylg 8pt10nally substituted imidazolinyl, morpholinyl,

| -i sopr m@yllopmﬁn@lbfzwbﬁtﬁu@dyw azghdzm)d: met hyl i m dazol i n-
2-yl - pisapd Fr8rRLphQld-Rdadroth h Xdr%@&%rﬁl 1B@et Ak@not her

aspect of the i1nvention, eferred conpounds are those
havi ng tih& Formul a (1a) H3CO (la) wherein R5 is

sel ec qubomlq\al kyl , hal ogen, cyano, hydroxy,
Q*al kox SO CHA2) NH2 -Q(CH2) r OH,
10- Q( CHa) rld@nd4al kyl),-OQ(CH2) r O benzyl ),

- CH?) sey e
LRyl ol S A it 0o

optionally substituted w one. to I ovver
aI kwertewodﬂmﬁmwéf%mﬁp andaﬁ%‘PB’raVXOF?él ogen; and Qis

agt 1
R Kag ¢ 2043 ?Jl%gléil)nay@glélectééﬂ&m%%kﬁﬁhyl furgrgﬁlcdglr)or(ﬁ )

al q@q)xycq];gnylsalkowcarhggylalgyl%@y]@gwqa{&onodo thltp@H%ég,bstltuted
5]]: IOEIEQ RnfRbda rrg!a %yéb'm}tlélkﬂtzﬁgor%@'dp@i%ﬁﬂv s‘ﬁb§titﬁﬂadq;henyl optionally

r SI X ne rs that optlonal |nclu es .on

websétugadpyridiy L. amtioaslyorubstinted imigazolyl an @aféwaﬁx fulstituted

91% g,{bqgﬁ?ltl y sel ected from hydrogen, al kyl or
; R12 is selectedfromh ydr og hal o

CyTaTPo tahq:n('éyg?thgh@ay besglpgted from alkyl, opt1ona y substltutegd pyrrlolidinyl,
optionally substituted pyrrolidinylalkyl, optionally substituted tetrahydropyrimidinyl,

20 optionally substituted benzyl, optionally substituted phenylcarbonyl, optionally
substituted benzylamino, optionally substituted imidazolylalkyl, optionally substituted
imidazolinylalkyl, optionally substituted pyridinylalkyl, optionally substituted
phenylalkylamino, optionally substituted benzyloxy, optionally substituted phenyl, and
optionally substituted morpholinylcarbonyl; and

25 J-RY taken together may be selected from hydrogen, alkoxy, dialkylaminoalkyl, alkyl- -
aminoalkyl, optionally substituted imidazolidin-2-ylideneamino,
alkylaminoalkylcarbonylaminoalkyl, optionally substituted pyrrolidinylidineamino,
acetamidinyl, optionally substituted imidazolylalkyl, optionally substituted imidazolyl,
optionally substituted imidazolinyl, iminomorpholinylmethyl, amidinyl, and

30 morpholinyl.
Where K-R' taken together is alkylcarbonyl K-R'* may be 4-methyl-pentanoyl-.

Where K-R* taken together is furanylcarbonyl K-R* may be furan-2-carbonyl-. Where
K-R* taken together is alkoxycarbonyl, K-R'* may be ethoxycarbonyl.



GlL and & are selected from CR13 and nitrogen; R13 is
sel ected from hydrogen, hal ogen, cyano, and al koxy; J
wo s00sebseted from a bond, - Cral kylene - , - Q€NRPE6)/007027

, - NR16-C(=NR 16)- , - N=CR 16-MR 16H and - N=; Kis
selected froma bond, Q‘al kylene, - M - C( =0 - M- , -

M 3 KR M M ai i NBcArBonyl M. epein M

and I\?Q are sefrég({éggqefrorln%}gongl gndora/ M\4aene Lis
seHaepetbdamingerhopdmethitr al kyl ene, - M o M-, and -

M - NR16 - M2- , R13 is selected from hydrogen, hal o,

al 'Wﬁe’re R ‘6 gy 'tog@ﬂfér ﬁldﬁﬁﬁﬂall}f@&ﬂsth&ea %h@x&(}ﬂﬁglnBEé}anyl K-R" may

e

al kyl, cycl oal kyl, opti onal subst it Ut phen

opb# éﬁ]allorcgpmﬂgwrtqsﬁré@nﬂyw%mmoropélﬁw e@twﬁr&opyl- or 3-

sSUBRILLbRESHhntifbdaBalyy) s R15 is sel ected from al kyl,
optional Iy substituted phenyl ~optionally substituted

gzw}gﬁéﬁl B ? qs€ giilc%ils lﬂ 1CJY§<§H11 nI]<'d @Zmay Le cyclopentyl-methyl-

t etsrBhygdropyrimdyl; Ris selected from hydrogen,
aI kyl, ‘am no, al kyl am no, di al kyl am no, cycl oal kyl ,

| vigsubstituted furanyl,. optiqn bstituted
W&z@k Hy fake ﬁvar apfionalirgtbg s e @éﬁ%stm% rtrifluoro-
”hﬂ:ﬂiy%}ieﬁylﬂ,\d chl&%@héﬂﬂﬂ BLbidasonscthye ot eofopReayly 8f 048 Huoro-
andloxge3¥ isl pis 0, 1or 2;, qgis 1l and t
10 s Phenyy)-igpidazolins2c®at i f both GL and G are ni trogen,
thent is O or 1. In certain enbodinents of fornula
(1 WinneKirt t'&ltleﬁltdgleﬂ))er 1s%pmnimaﬁstit@@&tpbﬂﬂmﬁhi(-klé may be 4-methoxy-

sel ect.ed, f.rom al . kyl cat.bg furanyl ¢

a1 RER B2 Horly et Ry Bed Horiy iRy Py -5t -methyl-pyridin-2-yl,
di lidihanjlnecpokainbin-ppL i onal |y substituted

phenyl am nocar bonyl ,

Ty

155 ub&yﬂJ t uhabyl-imidaobbyl-, oAnd, SQIBLMeﬂiﬁ’gﬂthinydasulbﬁtyl -t ut ed
i m dazol i nyl;

Where K-R'“ taken together is optionally substituted imidazolinyl, K-R'* may be 1-

methyl-imidazolin-2-yl-, imidazolin-2-yl-, or 1-isopropyl-imidazolin-2-yl-.

Where L-R" taken together is optionally substituted pyrrlolidinyl, L-R"> may be 2-oxo-
pyrrolidin-1-yl-.

20 Where L-R" taken together is optionally substituted pyrrolidinylalkyl, L-R'® may be 2-
(2-methoxymethylpyrrolidin-1-yl)-ethyl-.

Where L-R" taken together is optionally substituted tetrahydropyrimidinyl, L-R" taken
may be 2-oxo-tetrahydropyrimidin-1-yl-.

Where L-R" taken together is optionally substituted phenylcarbonyl, L-R'® may be 4-
25  chlorophenylcarbonyl.

Where L-R" taken together is optionally substituted benzylamino, L-R'> may be 3-
(pyrrolidin-1-yl)-benzylamino-, 2-fluoro-benzyl-N-methylamino-, 2-fluoro-
benzylamino-, 2-chloro-benzylamino-, 2-methoxy-benzylamino- or 2-methyl-

benzylamino-.



L- R15 taken together may besel ected from al kyl,

optionally substituted pyrrlolidinyl, optionally
wamsioizat ed pyrrolidinylal kyl, optionally subBti/ERL08€007027

tetrahydropyrim dinyl, optionally_substituted benzyl,

optionally substituted phenyl carbonyl, optionally

1
| %atze}u&@qﬁ%%gégﬁlg%tﬁﬁﬁﬂt 9%@{1%%@25&&201%@ L-R"® may be 2-(2-
i nar@alz)dmlﬁgﬂohﬂw e tiptqran@mt%ﬁzelubglrhethvﬂed

pyridi nyl al kyl, optlonally substit ut ed

Ph@myteal-RYA 1qieN8g etHcHtté rJaHY m&&é&hﬁgai%ﬁﬂilmc% Y-R" may be 2-

optionally substltute heny and optionall
s ulstethit-saidagntishbyDrifidar bonyl ; and J- R17 taken
t oget her may be sel ected fronthydrogen al koxy,

5di Wbk Lams‘}Ql?énW};eth&' 15&ﬁtﬁfﬂaﬂf§lﬂ§ﬂtute ORI PRIk, L-R™ may be

substjtuted i m.dazolidin-2 i deneam no,
al REFIp2ndang Yoarbonylantnoalkyl optional |y
substituted pyrrolldlnylldlneantno acet am di nyl ,

opWht@ﬂaq, %z&ﬁ J&k@@l&bgét}ifrﬁlﬂotbﬁﬁntdﬁyz Qibléﬁﬁtlté@’ﬁbenzﬁ@k): @3@’45 Imay be 2-
St e | (0] I ona Sups e

| nq? ?afrqusuqtﬁgt%ﬂﬁm 7 M%Y%WIHOS%@HMZYI%% 3-
fmth@dh@ ydat onyMbet Rz?lo&ngdcaib@ eﬁzﬁ}'ﬂﬁ&h 8L(N,N-di- methanesulfonyl)

B L

fuhﬁﬁﬂ%&ﬁ@&ﬁﬁ@y&fbﬂMW@ K-R14 taken together i's
alkoxycarbonyl K- R14 naybe ethoxycarbonyl Where K-R14

n ether is lalkla ar.bon 45
d?ﬁlﬁ i Elaeeatp SFSER ALY SRR Setenyh ke F@égtﬁé.z ~methyl-
I Smﬁﬂizloﬁﬁaﬂ Y1y- piibhbyﬂi I3t l@l%t]ﬁ;ﬂﬁﬁmbadfbaﬁ;ﬂﬁé@gl’]yﬂhenﬂ k4 -N,N-di-
ma @V 3-11ugr g | am nocar bonyl -
%‘ t“F‘ﬁ%‘?’tﬂ%ﬂ rfat i‘nocar bonyl -, or 3-
cyanophenylantnocarbonyl . Where K-R14 taken together

151 SWyged IQRFSKylkeﬁﬂ tisydtha@ribopdnally Rib4tingmad @erpholinylcarbonyl, L-R'® may be

cyclo net hyl carbonyl -. Wiere K-Rl taken together
8E§tgﬂéﬁVkﬁ% frtuted phenyl, K-R14 may be

3 trifluoromethyl phenyl -, 3- chlorophenyl-

3 Wihlefd JuR)Y Gakeh hydetiter ihdisikgdpmarglkyl, J-®7 may be N-ethyl-N-methylamino-
uorophenyl) i mdazolin-2-yl-. Were K-RlL taken

dé 'r is optionally substituted pyridinyl, K-Rl4

may be 4-net hoxypyridin- 2-yl-,

4-WiketeyJt R Pyakied itogePhey hs—a,llq&nmmblﬂ.}dfl PRY irdiyrbe2Nythethylamino-methyl-,
6- met hyl - pyridin-2-yl-, pyridin-2-yl, or

ZOL);)%%%QF . 13 lteg(ﬁ:é t%ée{hem dd Sio ggilsﬂ]bgtﬁh?ea réﬁc%%)ﬂ(ﬁh §11deneam1no, -RY
i ningpkol,3-ddmypthy]- 1m1damlidyri 2+yﬂ1rddmmin02.- yl-, or
l,4,5-trinmethyl-imdazol -2-yl -

Where J-R" taken together is alkylaminoalkylcarbonylaminoalky, J-R"” may be N-
methylamino-methylcarbonyl-N-methylamino-methyl-.

Where J-RY taken together is optionally substituted pyrrolidinylidineamino, J-R" may
25 be 1-methyl-pyrrolidin-ylidineamino-.

Where J-R" taken together is optionally substituted imidazolylalkyl, J-R" may be 2-
(imidazolin-2-yl)-ethyl-.

Where J-R"7 taken together is optionally substituted imidazolyl, J-R'” may be 1-methyl-
imidazol-2-yl-.



Where K-R14 taken together is optionally substituted
i m dazolinyl, K-R14 maybe 1- nethyl-im dazolin-2-yl -,

WO poodaasbt n- 2-yl -, or | -isopropyl -im dazol i n- 2Pgt/EP2004/007027

Wiere L-R15 taken together is apigionally substituted
pyrrlolidinyl, L-R15 may be 2-oxopyrrolidin- 1-yl-.
V\hwmré,q-ﬁﬁalteak@%btﬁ@ggsiﬂlﬁhan;sm@ﬁﬂu@éaqkﬂi&azéuﬂﬁ,tJ'-RU&I%% be
pyrr.olz;?glnlalky k-..S(;Iay bf 2- - :

( 2Upigt ﬁ%@rh&pﬁw Hridgreiin-2yh) 2.é¢nyinethiigidzolini gl 1-(2-
t akRtho &hﬁ@f—irhﬁ_a%'—@??! 1-¥%0p L irhidh8shin-2-yl-, or 2,4-dimethyl-
tetr_hy_rqur|n1d|nyl, -R taken may be

2- Bg2408tir ﬁbdropyrinidin-l-yl-. Wiere L-R15 taken
together is optionally substituted phenyl carbonyl,

5L - Rird TBR 7 ket to&dih @ il oMb Mo B ATt ethyTER '@ nlayBE Smino-morpholin-
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takep tqgether is optionally substituted benzyl am no,
L-ﬁfg"’r?giﬁbe 3- (pyrrolidin-1-yl)-benzyl am no-,

2-fl uoro-benzyl - N-net hyl am no-, 2-fluorobenzyl am no-,

2- BiHegy JoR Besley | t6getine 1s andid gl Y riag Bey il @inyP) cyclobutanecarbox-

op BV e PR e £y N R e RS e b

2-(2- am no-imdazol-1-yl) -ethyl-, or
2- \ihizteJaR Bltaltentbgetledr iymorpholiaylel-RY My eakemphiotiget yler
is optionally substituted im dazolinylal kyl, L-R15

maybe 2- (2-net hyl -i.mi dazoki n-, 1-yl ) -ethyl s ere

e in oo gt BRSOl Syl B A 1 oether may be
pyseledted i cah Kythéthylperthmogly, fnearpgcaxbionyl2; ethexyedrbyhyl-, ethoxycarbonyl-
e Sk 0l Ak A0S 0 i B b0 oy RHBE 1 08 ophenyi-
di epelopyhizdredsyldationyl-; Bénaydphwyyl;aminocarbonyl-, 3,4-difluorophenyl-
2-di nret hyl am nosul f gnyl - benzyl oxy~, _3-... ..

et ARG Bl T SRR OR b e Eigigy oigjdasol 271 6-

3- fnbthiy-gdyridiat halnes teflyivplidinaavwin d-dagpizidire 24,1 -methyl-imidazolin-2-
3-net.hanesul f onyl.am.nq- benzyl oxy: ,. or 1

S RN Ry BB O e ool Aate s methepe-pyridin-2-y1-
t aketethydioet by, 3itsiflaplonetiaildyctistophéedyls, &3 fheayghenil)-Rhidazolin-2-
maybe 3-(.2- net riy.l |én dﬁz I iln- 1-yl) -phenyl -,

3-%11(’59 T ASH AR BB S8 ?ﬁ%ﬂj “et hyl ] - phenyl -, or

3- N, N-di net hyl acet am di nyl - phenyl -. \Were L-R15 taken

t olysdtharenilsodipents oafdrynubBsind fotmdla (Ia), L-R" taken together may be

oA 59550 BRSPS o e -

i syldi2addoypanolidiad kg, bedzyRU7chi@mppkenylcarbonyl, 3-(pyrrolidin-1-yl)-benzyl-

N- :?r%ﬂ%'-,'z'f'(ﬂ%l{}}g-%ﬁid&%ﬁt- rl])X!et_h'yl-, 2-(2-methyl-imidazolin-1-yl)-ethyl-, 2-
(imidazol-1-yl)-ethyl-, 2-dimethylaminosulfonyl-benzyloxy-, 2-fluoro-benzyl-N-
methylamino-, propyl-, pyridin-2-yl-methyl-, 2-fluoro-benzylamino-, 2-chloro-
benzylamino-, 2-methoxy-benzylamino-, 2-methyl-benzylamino-, 3-methoxycarbonyl-
benzyloxy-, 3-carboxy-benzyloxy-, 3-(N,N-di-methanesulfonyl)-amino-benzyloxy-, 3-
methanesulfonylamino-benzyloxy-, 3-N,N-dimethylacetamidinyl-benzyloxy-, 3-(2-
methylimidazolin-1-yl)-phenyl-, morpholin-1-yl-carbonyl-, 3-[(2-
methylaminocarbonyl)-ethyl}-phenyl-, and 3-N,N-dimethylacetamidinyl-phenyl.

In still other embodiments of formula (I) and formula (Ia), J-R" taken together may be
selected from hydrogen, methoxy, N-ethyl-N-methylamino-methyl-, N-methylamino-
methyl-, 1,3-dimethyl-imidazolidin-2-ylidineamino-, N-methylamino-methylcarbonyl-
N-methylamino-methyl-, 1-methyl-pyrrolidin-ylidineamino-, N,N-



Where J-R17 taken together is al kyl am noal kyl, J-R17
may be N nethyl am no-nethyl -, Were J-R1l7 taken
WO o@sisp7 i s optionally substituted PCT/EP2004/007027
i m dazol i di n-2-yl i deneam no, J-Bj7Z may be
|, 3-di met hyl -i m dazol i di n-2-ylidi neam no-. Were J-R17
t aclﬁﬁfétliyﬁﬁ@ﬁaﬁﬁcﬂmyls Alikydasinoat kythoh) Bodydodniozngalikyno-morpholin-

7 beNmret hyl
ms Wy mggl?vyb ohwraﬂllﬁ’é‘{?’ﬂ]y?}’glﬁpH@nff@{bﬁﬁamﬂlwﬁlﬂfgay -Jykcarboxamidinyl-,
t akmtﬁym@ich@mm 8 y@plzmn@idlathﬁubﬁaazbuﬁqdyl- 1-methyl-imidazol-2-yl-, 1-

AT IR KL T

5tqgﬁaﬂ@hnuﬁﬂoth@mﬁbhmnst§I|tuted i m dazol yl al kyl,
J R17 may be 2- (|n1dazoI|n 2-yl)-ethyl-. Were J- RL7

ether, is opti substitute dazo
S A8 Bt T o LR St R g those
t dgeidpethe aﬁov@ﬁéﬂn@ﬂ@é (Iy) whdsihiQ isttledgnouptd&‘a.ol inyl, J-R17
maybe inidazolin 2-yl -, I-nethyl-inidazolin-2-y|-

rreYL{r %ghe & (lgf_clog]}pggﬁ i lﬂérlﬁi_nﬁ is’(S 61‘( Bore preferably (S"), preferred are

| -$hs %Ho%ﬁiﬁunﬁ%ﬁé&%ﬁi RN R=pHK s Qélected from a bond, C;.,alkylene, -M;-
2, 4-di net'hyl i m dazolin -2-y|-. Wiere J-R17 taken

10t o@etcmemﬁ—m@(@m{mm alndHMEﬂﬁyD,)NRme—nﬁy:rd)E M, and M are

E?fﬁg%rq%ggé qj??]%,%él 23?5’5@% q%ﬁ'ﬁglé bﬁflijﬂg%gﬁ oﬁ{(ﬂe glkyl R™" is selected

Cyﬁbmbiyﬂﬁjgem&llbﬁrél?@]ml Cfuf’;&lcycloalkyl phenyl, pyridyl, 1m1dazolyl and
fura r boxa

N e Gty AR B R iy Gptiongligsybstitated i pRgfo fhiee sroups
nogeflort ifftyh R'*Jarkl nﬁys fkctad fipholower éJkyll, halbgeng qrana; Iralo(Cl oalkyl,

R S el ko2 L A it EL g amino(c.
4- Hﬁkﬁyhvd@mt(@ngxﬂwk lﬁwmﬂcoiy)cerb@lﬂtyll, 502(61 _galkyl), -C(=0)H, -C(=0)
e &?1 g )a)ﬁ%r%;l sal henyf% tutn being optionally substituted

d | with bByié W%M&Wﬂ@%l alkox@-hh® hogloe hylogen).
cyclopentyl nmet hyl car bonyl -

%} h € n%%%Fgogﬁgggg%mlwhereln Qis (S) or more preferably (S'), even

203 mwadmfemﬁlarmmmmﬂbwhwem RspyKLRﬁ“*,rK R-syleeted from a bond, -C(=0)-,
|n1dazol 2-yl-, 6-_methyl-pyridin- éb 16_
AR Ca- pa},lg}qlqﬂen —Q(Q)g—, T‘CD leedd )Z"y'IC( =0)NR -, and —C;alkylene-

l ) g[F‘égii\:H%lb Moz O| %E%%o&éry?r nqechthmls 18220 7 Ydwer alkyl, furyl,
3 IO?@%W} @héﬂ}‘u" If‘}'TlaYly irnl,daﬁrlﬂ&tﬂalyihhddzy)hyﬂ wherein each R in turn is
tri

| - ?]gjthzq 5§lﬁ)ﬁ”ﬁé}2¥;{ \ylAt']il ﬁg% 0 r@?qe@réups)ﬁlecte%ﬁam R'; and RY is selected from
25l - lo&@@ﬁlﬁﬂﬂowdeﬂh]ﬂdiy@ hilegéd, ¥¥ano, trifluetdreethdnhabipinet Gaidfphenyl in

Lg{pglg emg %Jtmnaqufsggswuted th%)one Ifo @} 5h§181 keer)] toget her

Within this group of preferred compounds wherein Q is the group (S) or more preferably

(SY), even more preferred are compounds wherein R%is selected from -C(=0)furyl,
-C(=0)alkyl, —C(O),alkyl, —C;.;alkylene-C(O),—(alkyl), —C;.salkylene-C(=O)NH(alkyl),
30 —Ci.qalkylene-C(=O)N(lower alkyl)(alkyl), ~C(=O)NH(phenyl), phenyl, -C(=0)C,.
-alkylene(cyclopentyl), pyridyl, imidazolyl, and imidazolinyl, wherein each of said
phenyl, pyridyl, imidazolyl, and imidazolinyl groups is in turn optionally substituted with
one to three of lower alkyl, trifluoromethyl, halogen, cyano, methoxy, and/or phenyl, said



sel ected from
2- (2-nmet hoxynet hyl pyrrolidin-1-yl)-ethyl -
WQ2@g0033e1 r ahydr opyri m di n-1yl -, PCT/EP2004/007027
2-oxo-pyrrolidin-1-yl-, benzyl , 37.-
4- chlorophenylcarbonyl
3- [ﬁﬁ‘){lﬂrlﬁ ItinGhi BEin, O’ptionbﬂ)ﬂﬁibkt&mﬂ%th one to two of methyl, halogen, and/or
2-(2-am no-i mdazol -1-yl)-ethyl -
2- Qnﬁethyl-lnldazolln | -yl)- ethyl-, 2-
(i m dazol -1-yl)-ethyl -,
2 Whﬂhiﬁi ihyd @Hﬁp Oﬁpﬂefeﬁﬁyllcob@nmydlsostt preferred are those compounds

yW ‘%?1,[9 :%u%sz]’#gﬁ H}l ilﬁ}sn}lﬁ%edowﬁlré ﬂgéﬂ o tyo, % lower alkyl, trifluoromethyl,

52- ledd hpebﬂﬂldlydyam nad mat ﬁﬁfdﬁﬂ‘)d)aré)&ng/dxﬁﬂpmmds wherein R® is
2-net hyl - benzyl am no-, 3-net hoxycar bonyl benzyl oxy-,
t@?ﬁ%& enzyl oxy-,
3 (N, N-di - met hanesul f onyl ) - am no- benzyl oxy-, 3-
”Erfx\l%ﬁgﬁ%ecf ﬂ{&g%gtb}g?t gilscﬁé }ﬂvgx’étyn%n, c%r)t(an_l preferred compounds are those
r‘re]MY}Hg the g{lgm@ﬁprﬁmplacy(ly). ARIQ 1s a group of formula s, and wherein R® is
™ %@ﬁi'ﬁ% e%1>¥/< 1c%69ﬁnﬂxlrany1c§rﬂoﬁl%r 2B LY R D Ak SR hlalkyl, di-

103- aﬂksrlalummmbyndcﬂttmﬁaﬂr spstifteskghenylpminqcrhongh her
i g%n 'aﬁgﬂfkﬁ cgfbofn {é@naﬂ )su]ﬂﬁglte&’%l'i@ﬂﬁﬁ 0 Jtl@ﬁally‘;ulg?ﬂ?uted pyridinyl,

sefected fr en met hox

Nenttwiaﬂw\subetlw¢cbmmd@wlvétan§1|OPt10le¥ét1h§nt m@réemw n'certain
| pd I -
SR AL e, oo
1- q:tbomarbpyylr,(ﬂth@qynarl)pmdm ?pT@uﬂuoromethylphenyl ,
15 mﬁ{g{eﬁgﬁl ﬁfaeﬂ}l ?Tgl;-)ﬂ'or Oﬁﬁeﬁﬁz ?yl:l@pgnt%‘ll-ﬁreﬁﬁ&f&ﬂbonyl- 3-
buﬂwaphmhynunoce;}mwbrﬁ %déﬁ!@mﬂ)@avﬂr@nwparbonﬂ- 3-cyanophenyl-

fu ar 1 20t BY, fdth 120912 4¥thethyl-
%‘ﬁﬁmgar%l)n B )p?ﬁ??nﬁ%? ?ﬁ'ndaﬁoll 2@@ BYihethfl S Oy ethy
| - mg‘tchyﬂ-ylm-gmndrzr gl-Iy]., 1-rpethyl- 1rn1dazohn 2-yl-, 1-methyl-imidazol-2-yl-,

(21 Rt by ﬂ%ﬁ%’ﬁ% ;z-'{zl dgzl%ﬂhexy?pw%ln 24l 3-methylbutyryl-, 3-

1-1’Sdpropy y i m dazo
202- Viﬂu,or@ndhmbﬁgh]@mlrhmﬂw L—(3 -Peropkienyl - dagebintleyl- and 1- isopropyl-

aspgg% %2@ i nvention, certain preferred conpounds
are ose ving the above for mul ae (la) wherein Qis

the group (S1). Wthin the group of_ conpounds wher
Q Aecording &0 anasher aspedt ef thisliyventiay, prefeaee & FoIBEOHS affhtg%e having the

%g)% %WI%I{H/ @WFWK&B&% isthd §ro§§ |('?9t W;th% am t<§9foup of
: BW@EdemP@Gmd))) pore preferngrl are WP@‘FWSIW“%‘HH 5%49 1, more
g&r&e&iy EyPiRe ] 1b8%ﬁ§}9m@aﬁlth Lene; and R16 is

rogen’ or R14 1s'selected from hydrogen,

Iomer al kyl, furyl cycloalkyl phen pyri dy
i nﬁar@zémg fto angiher q@peﬁé%themenﬂm&rr@éﬂeé Rampringsiare thgsehaving the

SRk 'f&l"ﬁﬁlléey %’r@ bi EI%)t ﬁfi’er%@ is@he grto%pt(U‘&ﬁ‘ GNQﬁﬁ’rbtﬁﬁs group of pre-

se ected from S se ect ed f

al feyted cpmpeyBds W]@grglﬁl& 1sﬁhe g@@p, 4)), gpkw se [ﬁHElQi preferred com-

4)(:?J)M¥1re YEY Rifein @Yﬁ‘ahd %lak@é%ﬁéh 18R i8 Bydrogen or lower alkyl; R™ is —L-
4qud)mnno (G )amrm(Cl
30 % L is selected from a bond, C1 2a1 lene, —C(=0)—, —NH(C;.,alkylene)—, —N(lower

alkyl)(C;.,alkylene)—, and —O-(C;.zalkylene)~; R% is selected from alkyl, pyrrolidinyl,
phenyl, pyridyl, imidazolyl, and tetrahydropyrimidinyl, wherein each of said pyrrolidinyl
and tetrahydropyrimidinyl groups optionally has one to two carbon ring atoms replaced

with a carbonyl group, and each of said R" groups is optionally substituted with one to



4) al kyl, hydroxy(C 1.4)al kyl, (loweral koxy)(C
i _4)alkyl, SQ2(C .4alkyl), -C(=OH, -C(=0 (C-4

wa@bkdoglod33opyrrol i di nyl, and phenyl (said phenyl PCTYEP200$1007027
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bei ng optionally substituted wit4) one to two of |ower

al kyl, | ower al koxy, cyano, and/or hal ogen). Wthin
t hﬁlréhr H@pﬁele@ﬁe&fﬁ%&ﬂ RY,; GNP und §adN&Eﬁ‘réhc@1ﬁc§pé1§ienﬁ{f selected from
y (S1), even nore preferred are
fw@ @%f’é’P #vapg: lpwenalkery; (oweralkern e edrlkylgrmigo, (C.

b +
Qc(’léggyll Efﬁﬁne'f)gt_ﬂforragﬁ@ @Ozﬁ,&‘ﬂ?(dz%)bre\.l%%), ?mglgﬁlaﬁﬁyé amidinyl, and

2aPRyel - ( O)NR 16 - , wherein R16 is hydrogen or
methyl; R14 is selected fromlower alkyl, furyl,

Cleﬂﬁ’l‘i‘ tHiy kroup b€ Piefarred)bbiplindd Whetaiadh ¥l the Qﬂbﬁp (Ul) even further

|m zol i nyl \A,gerelneahRMlnturnlcgoEd%yg .
STedh BIREAFERS HREIISE MORTEHL G T RATE B Beistygragens and R

Rl&lecﬂz’ddfrdﬂﬁlldyﬁ pHebleahAd d;! zﬂﬁ?lkﬂ@frr@lidiﬂ)‘l) C(B@)“phenyl Ci-palk-

?ls g%ey’ hal ¥ e&ak&%ﬁ&s@lqiy“ f'ﬁ?{;ﬁ;ﬁwl} \(pbs qyg)u?ﬁ{}:y%a)gqi
cohpﬂg?e EW&E@'})‘% zgk}’ (ﬂgﬁa%cgltlz, —?%;%égzraﬂ{){oe%ﬁiaﬁ&{yﬁ, and

pr etmhﬁhbMIﬁiﬂ)myl,ewlmnelrmadl seifl gyrreti diaykanclaniahyrdspyrimidinyl
wher e

o %5)oub aﬁ)}f’}%n%ﬂ? ﬁlﬁe&r}egg ltx& Fab e%{lg}{Oél{Sylj %lfif(e ‘37191 Qc%w)nyl group, and

Zedckyolfmcépﬁ(rd@)mﬂ( laﬂelny]l pyndyl,(ﬁmdazolyl and tetrahydropyrlmldmyl groups

L 1 e

Zaiﬂeﬂio&m(éf(@yaﬂkymmmhy,l ()3,1 4a|¢lz)djagyho, sglfomlaamdh ’lyly CDangolz(Cl _alkyl), -
erein_eagh,.of said pheny pyri dy
mgg%ﬂx C&%’ggj %ﬁf’aa%rﬁhdy“ily groups is in turn
optlonally substituted with one to three of | ower
aI kydo;rdﬂng itd hmmhermspdrcy bf theaivegton, prefamed carapdrmds are those having the
[Q rn being optionally
gbotvetf rtr%ggev&I one&%r%%erélggflyrret hyl , hal ogen, and/or
cyano Wthin this group of preferred conpounds, nost
pr ef erreck ar er’hose conpounds wherein R14 is furyl
[ ubstituted with one to two of |ower alkyl,
triflugronethyl, hal ogen, and/or cyano, and nost
prefefréd~are those conpounds wherein R8 is - C(=0
(furyl) . According to another aspect of the
i nve on ek fe
h %nJ] \tfvh%rﬁfn et s%fe&g@ Frﬁ%fn 1]](}?1 cﬁ%&ﬁ%}]&%ﬁl%fe% S[}}J?ﬂél?dmyl %pftmna]ly
f osuhstlmt&pyrminﬂmyﬂkék}é,l qptlﬂaaﬂwubsitemdéctréhydmpynmldmyl optionally
al k I _
o Tt (_s)f( f;}llégcpl% zgl géj %gﬁ %gbrg 4%1}11; carbonyl, optionally substituted benzyl

di aink;d ap’ammﬂa lsidnsmyut¢d umdamh)dﬂkxl optfssially sitbetituted imidazolinylalkyl,
phg r]t}IIonat %[ut%gc{]gglridlnylalkyl, optionally substituted phenylalkylamino, optionally

substituted benzyloxy, optionally substituted phenyl, and optionally substituted morpho-

linylcarbonyl.

R™ may be selected from 2-(2-methoxymethylpyrrolidin-1-yl)-ethyl-, 2-oxo-tetrahydro-
pyrimidin-1-yl-, 2-oxo-pyrrolidin-1-yl-, benzyl, 4-chlorophenylcarbonyl, 3-(pyrrolidin-
1-yl)-benzylamino-, 2-(2-amino-imidazol-1-yl)-ethyl-, 2-(2-methyl-imidazolin-1-yl)-
ethyl-, 2-(imidazol-1-yl)-ethyl-, 2-dimethylaminosulfonyl-benzyloxy-, 2-fluoro-benzyl-
N-methylamino-, propyl-, pyridin-2-yl-methyl-, 2-fluoro-benzylamino-, 2-chloro-
benzylamino-, 2-methoxy-benzylamino-, 2-methyl-benzylamino-, 3-methoxycafbony1—



cycl oal kyl al kyl carbonyl, optionally substituted
phenyl, optionally substituted pyridinyl, optionally

wamsioizat ed i m dazol yl, and optional |y substipCrt/gB2004/007027
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i mdazolinyl. In certain enbodimgnts, R8 may be

sel ected from 4-net hyl - pentanoyl -, furan-2-carbonyl -
etM\%ﬂGﬁV boRyibo —Bémwﬁngldﬁﬁ&ﬁanesulfonyl) -amino- benzyloxy— 3-
3-tri Iuoronethylp enyl

di Wérhﬁyrsalfpasderar@owﬁeﬁhy’r-N Naliggthytaspiayidinyl-benzyloxy-, 3-(2-

CYRkORRM 1 By n - - -
it %o?lgﬁﬁled/nal)%?ﬂgrln 1) r@? ﬁhlorpho:ﬁn 1-yl-carbonyl-, 3-[(2

3, meidpy! apu@@@plp@wy)retbyﬁ —@b@rgﬂb@m@$ -N,N-dimethylacetamidinyl-phenyl-.
3- cyanophenyl am nocar bonyl - pyrrdrn 2-yl -

' ”A%?(ﬁh & Mothers % Bﬂ’the H%Exhﬁ’dxﬁ plefdtked compounds are those having the
4-mret h pyrldln- -yl o |-oxy |d|n- - 10
| -3ROVR i/[qrmqlﬁed&aad/ 91-(Ja)yrhereip E%éflmrormf‘& ar#id B apd R are taken to-

|, detiRerted EoPRE Diird IR aER! m%ré’ﬂreferably a splrocychc rlng selected from one of
4- et hoxy- pyridin-2-yl - -nethy butyryl -

trlfluoronethyl 4 chlorophenyl

oro I|n- and
ugg t§ yl ijm da oI| ccor |ng amothezL;
entu refe onpo apgy t
haV|d§ the above fornuﬂae (l) an /or (la) wherein Qis
the group (T1). Wthin this group of preferred

c OWH&@ﬁd*Spe PR e %foﬁ{t lo@ St Rh A OIHRAY eﬁeomieg Qtdin BlwhicE R® and R'°
cycl oal kyl; more preferably cycl ohexy agd wherein 2

| sampyHFdigamn A@@elb%ﬁardgsptrmheﬁﬁ&oe&%%r ronepg two carbon ring
| nMERs 'réiﬂace& Rﬁﬂfé’ Jaﬂ% %‘%ﬂ/(ﬁro%tibﬁﬂ%dﬁ aWeRsb ﬁﬁgefused thereto,

above fornu ae la) whérein is . the group

( umnd whyreinieach ﬁﬁ( SélngPHQExYCBF nﬁgsea“ﬁéqrrféﬁfdcb?ﬁ%fb{}ﬂgﬁsls OP‘ﬂonaﬂY

Wneib&tithtdd with bAEtoHye odﬂs’%élect@cﬂﬁoﬁﬂ@ﬁ@ﬁ alRfl, drbibAIRY
preferred com ounds are those wherein n, and
ngghy substituted

e atlkylamirpgllyk aml/ phenybrwhsrein MPheawi(gqoumm tgrn opt

' | r | , more preferably with
g BB PRSP Gl ReRPERG Fower SR o T e preferably
an OTOGT(IQIOWHQQIWW@%) © R15 is selected from

al kyl, pyrrolidinyl, phenyl, pyridyl, imdazolyl, and

t eff QRUET QRSdiie AN and IR ERER t3eeler Qéfirkedid of

pyrrolidinyl and tetrahydropyrlnrdlnyl gr oups

optionally has one to tmo carbon ring atomns repIaQﬁd

W t h a cavbonyl oup and each of sai dpiR15 |§w
optVbﬁélly sObs¥ifut ed” Wit h one thre groups

sel fro 0; and.Rii |S\a ocC rence

i ndependent |y sel ect ed ﬂfdnrleeﬂwaJRy+w hal,ggen,
cyano, |ower al koxy, (Iomeralkoxy)(c [ 4)a|ky| am no,

4al kyl ) | f dyl 4
é?m ﬁly ks at&gmcgwrg&eﬁglgggn%ﬁemﬁwr%epdkm al%r ?%#Wl)ammo-

thig 49{1 n‘af HRE AL RAlyGAPRREIRE vt 181eqb Bw&of Balbgt@ and/or lower
grou eben farther preferred conpounds are those
mh@k@ﬂha ufs A2 oF Bre each 1; R9 is hydrogen: and RLO

Accordmg to another aspect of the invention, preferred compounds are those having the
above formulae (1) and/or (Ia) wherein Q is the group (V').Within this group of com-

pounds, one subset of further preferred compounds are those wherein 7 is 1; G'and G*
are both carbon; R™ is —=J-RY; R" is selected from lower alkoxy, amidinyl and

alkylamidinyl; J is selected from a bond, —C;.;alkylene—, ~C(=NH)—, ~NR!S-C(=NH)-,
~N=CRY-NR!*-, and —N=; R¥ and R'*® are hydrogen, methyl, or ethyl; R/ is selected



sel ected fromal kyl, pyrrolidinyl, -G

. 2al kyl ene(pyrrolidinyl), -C(=0 phenyl, Q‘al kyl ene(
w@b@aphyze7 - Q 2al kyl ene(ryridyl), -NHQ PCT/EP2004/007027

2al kyl ene) (phenyl ), -N(CH 3) (C_iz4.. 2al kyl ene) (phenyl),

-G . 2al kyl ene(i m dazolyl), - ?

' J‘?&h'ﬁﬂi & @H@?Wfrblldﬁ?ﬁpfﬁ@)ﬁr@mxgﬁ&%ﬂﬁd ihHaPollnyl, imidazolidinyl,

wher ei. n each

{ GoPaRpHRBpgclonliah Ay RaYlomiseptdbt isama iyl whes Jand tanderein

c %Q@Bf datd e 3t QIR 1§&p%ﬁ§1fydsuwthtea vﬁﬁf&%'th&é BHRips Mted from
saldgﬁ rrolidin 3,12%/

i rﬁ. da& o}syplect opdpy 9‘97121', W,@q{ogjp@gégano, and tis 0, 1 or 2.

optionally is substituted with one to three of | ower

5 al fitther ?%f&%ﬂﬁﬂ@lﬂ@ rdﬁ@tdir?i@ferré@éoma%@s hm?arahlqis,the group

am no, (G -4al kyl)anin sul f onam dyl
oV d‘]alai‘@qh}’se QOHNP—O@P 89 13) 2>and/ or pyrrolidinyl .
Accordi ng to anot her aspect of the invention,
preferred gonpounds are those having the above
forrrul ae () ang/or (la) whereinQis and wherein R10
s 8m al kyl, optionally substituted
opti onal |y substituted
{i yt"alkfl , optionally substituted
tetrahydropyrimdinyl, optionally substituted benzyl,

O B T PSR PR, S B tasoto,

a L
T A

10 py+N-gifiimyd aablidihyl),0 @} babloddrlefinsg ddrstingl y t-€{=NH) (morphohnyl)
phenyl al kyl am no, optionally substituted benz g
P G NE L ) sl and 3T TH - C=NED~(furyD),

ﬁ@?ﬁ&éﬁ%&&d ﬂgfdﬂ%?ﬂo Ei’ﬁ:y ?ﬁ%&éllﬁw WXB?%a%@hrﬁi‘ftlﬁgdazohdmyl

2 marphbhnyl@nq@so@yybbnty&hand ﬁlryygropps is in turn optlonally substituted with

qu ?%r%% gt} fn?fhg Eh&i 'propgr? ?ﬁéf )gl, etgoﬁ and/or methoxy(C;palkyl); and

15 yIB Prad R/ amersdeqtectfr@m}andmgm metaxpind -NFCUEHN(CHs)2.

2-(2-methyl -imdazolin-I-yl)- ethyl-

e

2 LB e Sk svenon preeredcompo B o

qumpwmésrwhgmm Qrinthylgrouppyr | d| n- 2-yl - net hyl -
2-fluoro-benzyl am no-, 2-chl orobenzyl am no-,
2- met hoxy- h@nzyl ami no-, 2-net hyl - benzyl am no-,
3- met hoxyc rbonylbenzyloxy- 3- car boxy- benzyl oxy-,
3- (N, ~Afethanesul f onyl ) ~ar ni no- benzyl oxy-, 3-
met hanesujl f orlyl ami no- benzyl oxy-, -N
N- di tam di nyl - benzyl oxy-, 3-(2-
met hyl i m dazolin- 1-yl)- phenyl -

pholgln 1-yl - carbonyl -, o[.l (2- o o i
ey aiiseleded ﬁg;@l’p}}ix@enyp}]rr idHhyayrroligplgimigazolyl, imidazolinyl,

1m1 C;*zoﬁ%( n?ﬁ Ienorghcq Y NQES )N(Fg%%g :;%%%#&gll%?gﬁ hq\&—gemmazol

aspe ven I on

ha¥ingg, Idlezalﬁ?l@ﬂ&nﬁﬂ%%lirﬁﬁ LctO—NIMyt/nsb"rpﬁdﬂfﬂyl)\Mnﬁl(lq?1 (Q}g@) (alkyl),

t he group and RLO are taken to

f HNQP@—QFN@Y@YCIDbHWﬁgandFdﬂ G 1 ER DB furd), S\ﬂlerm yashiof said
r r;fgroi%grgfftp%jroimj% 1mlﬁazo?y1 imidazolinyl, imidazolidinyl, and morpholinyl rings

is in turn optionally substituted with one to three of methyl, ethyl, propyl, methoxy,
25 ethoxy, and/or methoxy(C,alkyl). More preferred within this group of compounds are

those wherein R'! is morpholinyl.



N and wherein represents the point of attachnent to

the carbon ring atomto which RO and R10O are attached,
wa@e@seesshy of sai d spirocyclic rings optionall yPOHEPZINE007027

to two carbon ring atons replacgg_with a carbonyl

group, and/or optionally has a benzo ring fused

t Nareitsin edHddWhaItebMofAGR (Dfand Fb8n @R (TaPEUElelrCQld th8Sroup

and/ or fused benzo rings is optionally substitute

with one to two groups selected from |l ower alkyl,

amn | kyl am noal kyl , and phenyl, wherein said
pheny| gr ™S in turn optionally substituted with
one~t o~'Wo hal ogen, cyano, | ower al koxy, and/or

| ower al kyl, nore preferably with fluoro, chloro,

ke ey B8 SHREYA P kdeBh, M R a5, A,

18)ptiandlyRuBstitgtedtimedezblidiv uylideneamise] alkyladinorliyicarbonylaminoalkyl,

DG L Sl s

atidaznlytadigl, eptiboalyrsubstitated imidagolyl, pptignallg sultiprtedimidazolinyl,
A ; ' ; . . "
S SRS BT b Y B cnostimens K
f drersallected {ro)n Iarddogen, fmethoxpietiyh Nomethylanaingmoethyl-, N-methylamino-
P By ARk £SUNBRHRED, RS b gyianhon

err ounds’are
10 GIN-amethyd2marcemietityh, tamdtlopd:pyRblidinsylidigeaRiiFo-, NIIS- i s

Zﬂ}%%%%ﬁ&%t%&n&hgﬂﬁtﬁ@1 %é %%%}“%h%l igg%a%’olil_laafl-, imino-morpholin-

S sel e

. Zaylkyktyk s bytyran@diniH) cycloputan dRil®x@fidikfl-,furan-2-W=@Fboxamidinyl-,
16- N d- - : ] ] : d e
o BESOR picap e 1 7 B 0B T 0By idgact 2 -, 1

PR rotthdinydthoxyyinrddzohig2-yli, itideropyltimidarotinZeyli, Ayd-dimethyl-
i m.d 1 di [yl i pyk, cycloal kyl ,and furyl,

= e%é%%giﬂ? {léaﬁ%??#rgﬂc@}d@ en J is -N=; and wherein
each of said R17 groups is optionally substituted wth
ode cedainemdbedgnoup sheanepiuads Hf bmiReatioRare df theforpuladiin)
fromlower alkyl,|ower al koxy, halogen and cyano; and
t is 0, 1 or 2. Further preferred vvitELn this group of

preferred conpounds [wherein Qi e group (V1)], are
t hose conpounds in i
| p whees n QN
NH (Im)
H,CO
R O
wherein

R® is hydrogen, alkyl or alkoxy; and

20 R® may be selected from alkylcarbonyl, furanylcarbonyl, alkoxycarbonyl, alkoxycarbonyl-
alkyl, dialkylaminocarbonyl, optionally substituted phenylaminocarbonyl,
cycloalkylalkylcarbonyl, optionally substituted phenyl, optionally substituted pyridinyl,
optionally substituted imidazolyl, and optionally substituted imidazolinyl. In specific
embodiments R® may be selected from 4-methyl-pentanoyl-, furan-2-carbonyl-,

25  ethoxycarbonyl-, ethoxycarbonylmethyl-, 3-trifluoromethylphenyl-,
dimethylaminocarbonylmethyl-, 3-chlorophenyl-, cyclopentyl-methylcarbonyl-, 3-
fluorophenyl-aminocarbonyl-, 3,4-difluorophenyl-aminocarbonyl-, 3-cyanophenyl-

aminocarbonyl-, pyridin-2-yl-, imidazol-2-yl-, 6-methyl-pyridin-2-yl-, 4-methyl-



R11 is selected from hydrogen, pyrrolidinyl,
pyrrolinyl, imdazolyl, imdazolinyl, imdazolidinyl,
waoreoosioad3dpnyl , - N=C(CH 3) N(CH 3) 2> - N=(pyrrol i pcTEPIops/607027
N=(i m dazolidinyl), -G .Z2alkylLege(imdazolinyl), -
C( NH) (morpholinyl), - N(H - C(=NH) - (alkyl), - N(H) '
ﬁiﬂm , 169 RRHIN) 1 nﬁﬂ@l—imwa%lm—zgq Nﬂ)lethyl—lmldazol 2-yl-,

V\,herel n each f sai'd pyrrolidj

SRR A TG N LR —

MO4R06¢ drithyl 9f-84B8Sph EﬂS@J qulﬂdorolﬁ{%ﬁylﬁ-@ﬁﬂdaz&ﬁrﬂg% hi®d 1 Hsopropyl-
turn optlonally substituted with one'to three

rrelfrﬁ%zo I@chxlr propyl, methoxy, ethoxy, and/or

met hoxy(C i _2al kyl ) ; and Rl3aand R13b are sel ect ed
5 f B AYE PO m 8RS, R do ndphnd o Athethv@h tib ki) of the formula (In)
According to anot her aspect of the invention,

preferred conpounds are those conpoundg wherein Qis

the group R and Rllis sel ected frsm-Rydrogen,

pyrrolidinyl, pyrrollnyl I m dazol yl|, i m dazolinyl,

i m dazol i di nyl , 3 Ryl N X 3)N(CHs) 2, -
N=(pyrrolidi nyI) - N= jdinyl), -GCi (In)
. 2al kyl ene(lmdaquibo H) (rnorpholinyl), -
N(H)-C(NH)-(alkyl)R KH - C(=NH) -

(cycl obutyl), and - N(H) A=NH) - (furyl), wherein
Clge of said pyrrolidinyl, pyrrolinyl, imdazolyl,
781 nyl, imdazolidi nyI and nor phol inyl rings is

|rR 1“h7dm9¢ﬂaalka1¢ry611&x§a;samdt ut ed W|th one to three of
gg% }ésxsyl(e ili]¥r£§f @ngPti%ln@; tyted p 3’%@’1 chu?ﬁ 411,](Honallgy substituted

10 ofpymmiidmyﬂailbyl,al’pelohiﬂb&abmwed ltetra%:ydlrops(rlrmdlpyﬂo bptigsially substltuted
ARG, TRt ) BB ST v
hy@iﬂm@eﬂly s@lsﬂ(mgd, 1nﬂdab}y},al]l@i‘nolpuah:ldlyl subﬁitk’geﬂ dmmni daoalirky¥lkyl,
0pt | 1%2161 )ﬁ%.lggﬁt&% é%yg%lﬁgr gl'ogalgy sugszt%t %eﬁl 51%1@ eﬁsmql;lamino, optionally
S Ldﬂbktlthtﬁdéﬁnmmxyobpmbmﬂy suhsn‘emd p‘lte,nyh end apltllcn:haﬂy bybstituted
AR L ERE O o P2
i qut&abmrrnét}ﬂy],pyrrnhdhﬁmﬁylb)hdiyl ngl-lolsm{tblyzihydmpydjtmglin,—l-ahdZ 0X0-

mr@gﬁj 2)mL gg%l%)l C%ﬁnﬂlg on)r)lt §—(II>Q')]r'r%olﬂfl X—lpﬁ)-benzylamino- 2-
e‘minﬂNﬁﬁ&%M@Mﬂhylmmmethymmmimmybmmm;zL(imldazol 1-y1)- -

N LI RS SN ——

20 1-pyeidiy-2-yiymethyli, @-fagrbitdhnganinoe - 2,~c1ﬂbro—benzylam1no- 2-methoxy-

CMA e AT o e

busenedoke] HYN;N-di-yedtidesidfoagdrabnesbediyhysty-, 3-methanesulfonylamino-
' abrenzylg AF: ?\f‘l(lbcﬁmemyijacgtgmldmyl -benzyloxy-, 3-(2-methylimidazolin-1-yl)-
phenyl-, morpholin-1-yl-carbonyl-, 3-[(2-methylaminocarbonyl)-ethyl] -phenyl-, and 3-
25  N,N-dimethylacetamidinyl-phenyl-.

In certain embodiments, the compounds of the invention are of the formula (Is)



| - met hyl -i m dazol i n-2-yl -,
2,4,4-trimethyl -i mdazolin-I-yl-

wo 20080088b7 i m dazol - 2-yl -, 1- PCT/EP2004/007027
(2- met hoxy) - et hoxy-i m dazol i n- 23ylL-,
| -isopropyl -i mdazolin-2-yl-, 2,4-dinmethylimdazolin-

2-yl -, and norpholin-4-yl-. In cexfain_enbodi nents,
t he conpounds of the |nvent|on iﬁ%:igzgfﬁgzornula (I'm
R8 H3CO (I n) H3COHyaerein , al kyl or
- al koxy; and R8 may be § fronialkylcarbonyl,
furanyl car bonyl , ’H al koxycar bonyl al kyl , (Is)
dialkylaninocarbony 40 .IIy substituted
phenyl ani nocar bonyl , cyd%al%&lalkylcarbonyl
optjonally substituted phenyl , optionally substituted
pyWh%@ﬁyl optionally substi t ut ed i m dazol yl, and

opti PR rﬁﬁfkﬂtdrtall{o@cﬁl dnfl dazolinyl. In specific

d b | f
en]%gts;fynﬁgtﬁ@ ﬁpg}@&q);ogeen? f}k&%’f 5 {ag‘énWHSYl alkylaminoalkyl, optionally sub-

5 ets"t‘t%& ahfaamlidin- 2%313@&‘&%&1@15@ QY 1A blkylcarbonylaminoalkyl, optionally
3-trifluaronethyl

di %ttﬁyteémyﬁ@béwgﬁwWﬁyficﬂarrsdleiili eptignednyybstituted imidazolylalkyl,

CYSItORGIN wbsﬁ@ttéaﬁhﬁ@efzgﬁp %Ptlen:ﬁly substituted imidazolinyl,
f 1 uor ophenyl - am nocar bony

3, imigempiRhclprHEhY. aridieda p%mppphohnyl In specific embodiments R'> may

3 W@E@@H%‘M Hfﬂrﬂg&tafrﬁ  N-eBl —'Nihfétl%fla\(ﬁmo methyl-, N-methylamino-
I m dazol - in-2-yl -

10 4- ekl ]p,?,-,dptaethylzu@qiazo 1d’(§‘)‘(%j'|b' q? gqrﬁmg )}‘fI methylamino-methylcarbonyl-
| N%&iﬁl/iahmdi%giﬂﬁ 13né£hyl+2py|rfdﬁﬁidﬁyﬁd1héﬂnﬂﬁ60|l\l‘ﬂ yl -

I, trineth 1-1'm

Helageiaymidia ln,_ZZ(1911da2013n%@{1}19qhﬁh,t1m19quhn§_ yl-, imino-morpholin-

gﬂ ifﬁlgﬂl‘gflrlgbi!itztanﬁdfhl |-OE R Elﬁfé%ﬂ_ecafboxamldln}él— furan-2-yl-carboxamidinyl-,

1 1- aﬁPlénaer’llm aAAztrytlethYlilﬁnéa@Ptuai1nY1e fBgibisinidazol-2-yl-, 1-
151 F%Oﬁ?ﬁ%%ngﬁoﬁf—lrﬁlhﬁoﬂlﬁyﬁﬁt ' loﬁof?‘ﬂ'o lolflnlti%hflq U 284 -iRdthyl-

wherein R5°i's gen al kyl or
ahhudvmhaﬁdﬂﬂﬁa m@nﬁbﬂébﬂé@'fronialkyl optional ly
substituted pyrrlolidinyl, optionally substituted

In certain embodiments, the compounds of the invention are of the formula (It)

H,CO N hi: :ﬁ
ST
NH

H,CO

(It)

wherein
20 R’is hydrogen, alkyl or alkoxy; and

A is a five or six-membered ring selected from:

7<| ::(R”) *)\\N /_—‘>: ’

R*™) (R,
>F/N vr/ ™ m” ®"), \:%>= /t:z:f>

, © , and ;

uis0, 1 or2;



pyrrolidinylalkyl, optionally substituted
tetrahydropyrimdinyl, optionally substituted benzyl,

wepinsoesbt y substituted phenyl carbonyl, opti onbCT/gP2004/007027

substituted benzyl am no, optionakly subst ituted
i m dazol yl al kyl, optionally substituted

| A 1§lﬂ¥é¥d1ﬂ%f%ttl§6ﬂmerﬁ%ﬂ egaﬁhh%Aséd'pft i tuted
pyrk di nyl , optional [y stbstituted

p hPe nifl 34k Io&ﬁﬁ“ﬁ%ﬁce spieqteshEpmyhydinseniallh.eberingalissbyand phenyl
ORIptRAAIL} sabsitaeddivhith &S’eﬂa*%@r%'fhala A2RJd y
substltuted nor phol 1 nyl car bonyl . In speC|f|
nts Réy¥na be sel ected from 2-(2-
pHIerRfibe myentione egmpbinations of the preferred groups

52- &X&Iﬂeﬂqlﬁfﬂily FHrRROthér PréfeRed @meChme%‘tso AR RS hRhhél Rvariety of

10

15

20

1-yl -, benzyl, 4 chl or henylcar onyl
3- ]_Z(l‘ﬁgﬂ?l]e Fq)lgpﬁuql SIS qu@?fg e px;gsent invention. For example, another
( Zraap BOpreftdazehpotnds, Qeie%ﬁeia)ﬁom a combination of preferred groups recited
2 2-met I-|n1dazoI|n- 1-yl)- y grovp

PR @eeBpsercompoundghang formula selected from,
2-dinethy|an1nosu|fony| benzyl oxy-,

2-fluoro-benzyl - N-net hyl am no-, propyl -, RY

pyri di n-2-yl - met hyl<3\2<t | uor o- benzyl ani nogw
2- ar o- benzyl am | 2-me xybenzyl am ng-,

%{’ S \jml\'ﬁoz) 3- rreH;(gQ &rbél oxXy-,

3 car bo Xy-
3- N Aethatiesul f onyl ) -apip Ry,
3- et hanegyl f dnyl am nobenzyl’oxy-, J\I :
N di met hyIRacePam di nyl - bepzyl oxy-, © ,
3-(2-methylimdazolin-1-yl)- phenyl -
nor phol i n-1-yl - car bonyl x, 3- Rt
[ (2- met hyl am nocar bonyIR) et h%/l ] -phenyl-, and 3- N
N- di net hyl acet am din & In certain

ds of the invention are lof t|he
SZ{OSINE] wher &5

R

al kyl oxytand R12 is selected fr ydr ggen,

al kexy: kyf"arg noal kyl, al kyl aig , Bﬁiﬂonal Iy
substi t ut 6 i dazol i di n- 2- yli denean no 55

al kyl am noal kyI car bonyl am noalaﬁ9l optional l'y ;

substituted pyrrolidinylidi neam no, acetam dinyl,

ORALAAIR’Ys sleb@l iffort @F@w GamRty, M«Z y CORIKORY) ab{UEL), N,

?méﬁzﬁbedr' Tﬁ%h@ﬁérﬁﬂﬁf . 041 3 wpﬁe@ﬁﬁ %&@eﬁz) Qfkgnzyl),

Mmooy bed,) B}bﬂoalklyﬂ @E@H&)f('pﬁer?ympo(@ﬂﬁﬁyéom amay. (0F,)s(phenyl), wherein

selecte Kizrom roe

N-c@ethgf sa %nﬁy gnq't-@g%yﬂwl rlpg%ppmrgﬂy sidhstityted with one to two

|, F 18RIk sabpnstad RJWeg hﬂl'ylz c%hb dinieaMalyen, ris 1 or 2, and sis0, 1l or
N- net hﬁg argl ng ITﬁt hng
2; and , R™9, and R are ‘selected from preferred and further preferred

groups recited above.

Even more preferred are compounds as immediately defined above wherein R’ is selected
from methyl, ethyl, n-propyl, isopropyl, halogen, methoxy, and ethoxy. Even more pre-

ferred are compounds wherein R’ is selected from methyl and methoxy.

Thus, further combinations of preferred compounds may be selected from the preferred

groups recited above.



N- et hyl am no- net hyl -
1- et hyl - pyrrolidin-ylidi neam no-,

woRedioassvhyl acet ami di nyl -, 2- (i m dazol i n-2-yl ) PE&L/Ry1004/007027

5

10

20

25

30

i m dazol i n-2-yl-, imno-norpholLiky~ 4-yl-nethyl-
butyram di nyl -, cycl obut anecar boxam di nyl -

f Ut1B3Ra-2 -aMten6adacys ﬁi@dﬂl&é‘ﬁﬂe 'conﬂrad‘ﬁﬁ‘é stk of %&ﬁh%\hsﬂ}e%swe-and are pre-

2,4, 4-trimethyl-imd
| -sqpk igyfhe Ryma prastate, g]zadderfleck and lrethra. Alpha-1 adrenoceptor stimulation

( % 585rB@%e) c&ithRtyn bfudagal a'nﬂ‘b?erddkr neck smooth muscle, leadmg to in-
I-|sopropyl-|n1dazolln di_met hyl i m dazol

2-Gppased EasigtapeR IBRGITRA czutﬁtpw Thig, alpbech oS BRIPRAEgonIsts may be

thﬁeﬁ@@@éﬁ@ﬁ%&%&deﬁ‘s@oﬂtﬂé’ﬁﬁﬁé@@ra@{ gs Jrevibh Heﬂﬂml a (It)
wherein R5 is hydrogen, al or

alko ;and Ais a five or si ered ring,sel ected
45 agrqylocept%s aze presephig tﬁspﬁ%@%@rwaf&%h&i@ﬁ%&and are
?me‘fﬁédgg bémv@ﬁ)@ld Eﬁlll%edﬁ’luigg ?fé%@ﬂﬂr &?ﬁﬂé&ﬂﬂ@ @ﬁ% bBﬁHQﬁ&sﬁde responses.
rom raogen, a yl anj noa an
opblpbraPlagieagpatems AR RETES °¥ s sBmah & gaéhch receive input
anni‘fleérﬁ[s ﬁbk&éﬂ%%eﬁi@ﬁ SHgehting nilﬂfétﬂ'&ltm@&ﬁetﬁhu@ﬁ cérftér and are
i nvention

i nations of the ed.gro
dRFE B LohE AT RGP Hegesdrtion oftbladdepoaictic; Mitignaliyyalpha-1B
t hicﬁeﬂﬂ%gﬁl%f antBgoradié &k Yiséhl d@raﬁfilgésic? dnGiHRANREIS tltdrpies for treating

enbodi ed within theégresent enti on. For exa

SRR GR 88 5P OBt eR S e BBOTICT Palre bR AP R PGReip (including

CofiBiRatha @n&ﬁarﬁé&ﬁ?ﬁé’rﬁgesgfz@l#@ﬂ ak ﬁ&kﬁl@ﬁarﬂhﬁé&anﬁﬂaﬂodyma)

t hose conpounds  having a fo el ecte
Eu@l@lﬁc EionA RO B THRnS oG DU Qs causalgia and

| k , CH 2) r NH2,
thetlgﬁiyqﬁﬁﬁtalﬁégq{ai&%%)d @Z ]éﬂl@ﬁ)yl ?XY_ - )T

gg ]g[gyg“beg n{mt b thj’:cE é’?&’&ﬁgﬁ’ﬁ gs oftelg%ﬁ irritative symptoms which prompt
2) ﬁfé)pﬁ’u&ﬁ'tk ¥dek Qﬂé@tme{n@'ﬂ%}i&ﬁﬁhﬁéb}é liyitatiie@yptonearally I present even in
SRR BT A EHOPHELEGCHEISR U 6rsr g oW 1) By tombining
2?@%}1%&5"1%91@& irf&’@ﬁhaallk yibtypeseRetivigifhebmpalindernrediiction of both ob-
structive and5 1rr1tat1ve symptoms in patients with BPH may be achieved. Lower levels or
lack of alpha-1D adrenoceptor antagonism should lead to reduced or fewer side effects

than those associated with the use of non-subtype-selective agents.

In a preferred embodiment, the compounds of this invention are useful for treating dis-
orders and symptoms which can be ameliorated by blockade of alphalA/B
adrenoceptors, such as reduction or alleviation of urinary tract disorders, e.g., pelvic
hypersensitivity (including interstitial cystitis, prostatitis, pelvic pain syndrome,
infectious cystitis, prostatodynia, and the like), overactive bladder, urinary frequency,
nocturia, urinary urgency, detrusor hyperreflexia, outlet obstruction, BPH, prostatitis,
urge incontinence, urethritis, idiophatic bladder hypersensitivity, sexual dysfunction, and
the like.

In another preferred embodiment, the compounds of this invention are useful for
treating disorders and symptoms which can be ameliorated by blockade of alpha-1A/B

adrenoceptors, such as reduction or alleviation of pain disorders, e.g. inflammatory pain,



2; and R8 , R9, R10, R11l, R13a, and Rl3bare selected

frompreferred and further preferred groups recited
wa@bwseos3Even nore preferred are conpounds as PCT/EP2004/007027

i mredi atel y defined above whereigg.R5 is selected from

met hyl, ethyl, n-propyl, isopropyl, hal ogen, nethoxy,

angeuRbBANY pafay 4hcbDfan, REGE BhinCehrBhR paRIRQSRFHIxWBEH LA Pain syn-

R5.is selected from nethyl and net hoxy. Thus, further

c iH&t i ons of preferred conpounds maybe sel ected

fromthe preferred groups recited above. Al pha-1

aanQ{hﬂ@%ﬂir@feﬁe&@ﬂlb@&@&ﬁ&h&&ﬁ?ﬁ@ﬁfdits bethid iaténtidh asm‘iéﬁﬂ for treating

nmus,.Cc I Sgue an are pre_sent 1 n e u PL,0S ,

bl HeRrerrs RBE KBRS VEYHY G0 bﬁuam?amaieﬁe%@ﬂa%gwébotﬁ alpha-1A and

5 Std1phd-3B b@Rknatepeorp (vt WEa mhidhed blRRideT apha UDEidRe@ ceptidh, such as
bl adder neck snpoth creased

scle, Jeading to, i .
r SSAUEIATCRS 3 ﬁwmqrh%f%awfqts Uriehigd, sugh grbenigp prostatic hypertrophy,
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25T Ofowardsathicigti@diadministration is directed, and the preferences and experience of the

medical practitioner involved. One of ordinary skill in the art of treating such diseases
will be able, without undue experimentation and in reliance upon personal knowledge
and the disclosure of this Application, to ascertain a therapeutically effective amount of

the compounds of the present invention for a given disease.

30 In general, compounds of the present invention will be administered as pharmaceutical
formulations including those suitable for oral (including buccal and sublingual), rectal,
nasal, topical, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,

subcutaneous and intravenous) administration or pulmonary in a form suitable for
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25 ad@bAEasitd, adspendihg ﬁge&ﬂ#lﬂﬁﬁeﬂsh@*eservatlves, tablet disintegrating agents, or an

encapsulating material. In powders, the carrier generally is a finely divided solid which is

a mixture with the finely divided active component. In tablets, the active component
generally is mixed with the carrier having the necessary binding capacity in suitable
proportions and compacted in the shape and size desired. The powders and tablets

30 preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and
the like. The term “preparation” is intended to include the formulation of the active

35 compound with encapsulating material as carrier, providing a capsule in which the active
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The compounds of the present invention may be formulated for topical administration
30 to the epidermis as ointments, creams or lotions, or as a transdermal patch. Ointments
and creams may, e.g., be formulated with an aqueous or oily base with the addition of
suitable thickening and/or gelling agents. Lotions may be formulated with an aqueous or
oily base and will in general also containing one or more emulsifying agents, stabilizing
agents, dispersing agents, suspending agents, thickening agents, or coloring agents.

35 Formulations suitable for topical administration in the mouth include lozenges
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polyvinylpyrrolidine (PVP). The powder carrier will form a gel in the nasal cavity. The
powder composition may be presented in unit dose form e.g. in capsules or cartridges of
e.g., gelatin or blister packs from which the powder may be administered by means of an

inhaler.
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Compounds of the present invention may be made by the methods depicted in the

illustrative synthetic reaction schemes shown and described below.
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di chl orot etrafl uoroet hane, or carbon di oxi de or other

sUPedmlda8as. The aerosol may con veniently al so
contain a surfactant such as lecithin. The dose of

i{lﬂﬂleﬁ%ﬁ&@ﬁéj&@tthh@&dn@ﬁnbﬁ@rewkﬁ_ﬁ dé’scﬂb&dﬂ@er%in prefera_blgr take place at
okt sy AR Enes it T RS 50°G, more
C OsTRRMMY frimabsti (°altb ecMAYEIRT mbagReforibly a8 doavdialy at about room
starch, 'and starch derl%atlvgé such as

20 hyl@F SRVISPOSPRERHRFE: cel DEFGAEC: and
pol yvi nyl pyrrolidine (PVP). The powder carrier wl|l
f Ge@edPlo 9 Bestiite: Mahals @Ptepate cIpolRydE Foaniipas biteate 10

may be presented in unjt dose forme,qg. N ca es or
cafi/ets?rﬁ%fé aacgoctiogpreser Wtsrmegtatss Lyt Haitﬂlgmre?i%ﬁ T pre com-
thﬁnﬁﬁm@phnm&M(ﬂg adm ni stered by neans of an

i nhal er. When desired, formul ations can be prepared

mﬁiE enﬁeric coati ngs adapted for sustained or
C ed rel ease adm nistration of the active

251 Ngthesle @ Mescribed a Lxeitdl of prépating 0 opmpoaisd of Fdrhrilpibesiemein X is
i nvention .can bﬁlfgnnuhated.in trans erge% oh, 5 7
s UBERAPTJHt egen, tused ring B 1s optionally present, and Z, R, R, R’, R’, m and n are as

defined in the claims herein.
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drug delivery devices. These delivery systens are
advant ageous when sustai ned rel ease of the conpound is
woe@sssnpy and when patient conpliance with a PCEHEPI0BH007027
reginmen is crucial. Conmpounds i_mgt.ransdermal delivery
systens are frequently attached to an ski nadhesive
solid support. The conp d of interest can al so be
conmbi ned with a penetrati enhancer, e.g.., Azone
(1 -dodecyl azacycl ohe -=one). Sustained rel ease
i d subcutaneously into to
t he gwyhd al  hayer ry or injection. The
subder o P anty” entéapsul ate the conmpound in a lipid
sol ubl e e.g.,silicone rubber, or a
bi odggyada :§npﬂ, e.g.,polylactic acid. The
pharmaceutical preparations are preferably in unit
dosage forRs. In gych form the preparation is
subdi vided into unit doses containing appropriate
quantities of the active conponent. The unit dosage

f ORé'Qcﬁ%?tthfre@ amgglgﬁﬁﬁ@ ar Rith ?&BFSM PREKAAEH solvent Ssuch as

containing discrete quantities o eparation, such a

palewer dhanckiinethexyethapeliDa4SO anBMidwitEpsallyin thegirgsepee of a base such
a Al . e,
£ oy Pttt LR co Lipd Rafoo R NARLA bl ARRaC R UGG
5 apigibpitdraine and tsdikeofanging agfompessd of FopadkHyed f or m
a . - . . .
roD6np S ds k- ARTBRE L ERup L A B0 RATEREEy chloro, or SCH;
an@s By B G-tdebfw)Ran banogpartedgscorditigtte €ripyinvhalt, I iyledidiem. 11:136-
Publei /s ki ; . i i - .
bl A SRR ASHO B0 SASH B v by e
f ohlterhativietyn 3-chlomo-ajuimanglire cooppondsl cin hdyepared endescribed below in
10iq&g&5¥q8 are described in Exanpl es bel ow. Throughout
the applrcation, and in the followi ng Schenmes and

Exanpl es herein, the follow ng abbreviations are used
f o§chemed@ of reference: t ert - But oxycar bonyl ; BPH

BOC:
Beg) r | r . Or | | opll
nyairRr BeRSBhL £ mURR RN (OERRER BTN € whercin R s
s yattached OCke pPiroidimy ciak NarvenitrDEM atBindlhk.oR B ielNRR)and the remaining
" ' | fior nam de; DVSO  Di net hyl sul f oxi de;
EE)tI\%Ef:aB% %&%?‘%ﬁlﬂéﬁ%&@n’a hyl Acetate; Hal: Hal ogen or
hal i de; L: Leaving group; MeOH Methanol; P
Protective g{sup; Pd/ C. Pal | adi um on carggg' RT: A 0o0m

t enper at ur e; A: ?riethylanine; THF: Tet r ahydr of[ur an
Conpg piesent i nventi on g&ayhe rme r"he
net h [ he i 14ustr ati G /l\
reac pw, «and descri be 7 gt

L _ , Ntp
) . : ' . N
starting materjal s and reagents used in prepgring
15t hese conpoun generally are =

R, R'
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ei ther avail able fromcomercial suppliers, such as
Al drich Chem cal Co., or are prepared by nethods known

wo ooosiase7 skilled in the art foll ow ng proceduPE€FEB®N4/007027

10

forth in references such as Fieger and Fieser's
Reagents for Organic Synthesis; WIley &Sons: New YorKk,
1991, Vol unes 1-15; Rodd's Chem s{ of rbon
Compounds, El sevi er Science Publ 989, Vol unes
1-5 and Suppl enental ; and Organi c , Wley
&Sons: New York, 1991, Vol unes T The %&\I oW ng
ative of

synthetic reaction sBiiqps~are

icr actio schenes may be made and
d to one st-kllledn;n the art having
refeed Yo %he di scl osure contained in this
Appl i cat i®n. The starting materials and the
i nternedi ates of the synthetic reaction schenes maybe

i sol at ed nd purified if desired using conventiona
t EHRPEES 3 B P drargragFccarging tp @Z@@wslia@t ;> |th%€hem 50:1771-1775

di (2976)' atd Re eﬁﬁt)é&Wh h% Hd?Bus HHHH@Q{ B¥Yhe @6kotdRvative 4,
Such nd er| al s e characterize u3| ng

c otvich sarbweaﬁécbwgh ap ﬁpwr@mlﬁtg aphipe(icato prowisiedhe desiradigroup R in
5 S PREHEARsol9atBucH gtsaﬁ(aﬁQP ?ﬂeftﬁcﬁc? g%cfl henvBe s BRAE togfﬂ’?d the

reactions descri ereln pre take pl ace

at wbstptntedu 5@6:Z>Sé§§ﬂ§WéerPEﬂdCd3i4€fﬁ’9mIat 5.1 Bhejeenzylgaoup of
t
g8k be g ROy 0 PNt
abﬁlﬁﬂbam@mﬁ detailechdriseniptiont efrtheteahnigees applicabkeiso protegd€ groups and
SERETS P S R SRR R s
i anrmmﬂ SanssN¢vt Yorks@p9l). ifor Scmeples nketldd of debepatation can be
PO anlq%l t vfn&lran%lltgblg gtal o:ﬁpg’n%‘%ﬁafﬁh% ggegirf:c'é Io? gr%n?on%lm

preparing
| sfouaaﬁe(and o amapprqg@atc sdlm,ctypucadbf aB al®hop preferablyyMeOH/EtOH, at

7 RRER L GRS o snd Bt iR BP0 b S R Formm

of caa bepbtantkddhy rwictlhg mlmﬁnmmnin& 6iwithanquinenolined dezivhitive of Formula

s SO Dy DA P Db BRI S50, YRty

20

chloro group, in an inert solvent such as an alkanol, preferably n-butanol or

methoxyethanol, by procedures known to one skilled in the art.

Scheme 3
Scheme 3 describes a method of preparing a compound of Formula Id wherein the

variables are as defined herein.
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as, but not limted to sodi um carbonate, sodium
bi carbonate, triethyl amne, tributylam ne and the

WO 200s/00339n gi ve a conpound of Fornula | b. ConpbCr@B2024/007027

5

10

15

wherein Lis a |eaving group suchgas hal ogen,
preferably chloro, or SCH3 (as in Ex. G 1, below) can
be prepared according to Cronln et al. J. Med. Chem
11:136- 138 (1988)mor as d&tribed in WO 02/ 053558 Al,
i ncor por at ed hereinéhy\ rence. Alternatively,

2- chl or o- qU|nazoI|n co ds 1 can be prepared as
descRibed be 0. Schene 2 Schene 2

descrlbe.

m?ig 924 r%/é)ﬂ@lttached to the pyrimdinyl ring via

ni tTogen| a . R11 is NRR), and the renaining
varlables Rre as defined herein. (R7) . 4a R 11 N11
13a RConpounds 3 ddn be prepared according to Ozdowska
et al., Rocz.Chem 50:1771-1775 (1976) and

@Il I 2:211
ﬁdﬁ g&g&e 4 \}s%llsanecps&émgg@%lﬁm&% cPHll ﬂﬂe&aowcp cﬁlehm

ve 4, which can be reacted w @Q
apﬁd%'i)ﬂ Far lee lssfdma&eneﬁeden thepresenes i@ caiglystBesfarally é.dew catalyst
Rl&]p%adnﬂrrﬁﬂw) 88dd) t DI\/% V¥ %&BB%\%MD aﬁnﬁBle%bK@ﬂ@ hre alkanols, preferably

anol t he substltuted

5 @OH glqr@mcrtmﬁiy af Borgyils bgas, be Ob@‘}qdibﬁfé?%n@ thefgee amine 9, with a
%\ﬁ %47 09h GMPA 2GR STHRE LR, ICAReRE I' RIS ThgBY¥oup as described in the
ures known to one skifled in the art to yield

tm@pree“ba@@;e A detail ed description of the
t echni ques applicable to protective groups and their
I e§@¥Alk 4can be found in G eene and Wits, Protective
Goups in Organic Synthesis, WIley and, Sons,
( 1@@zyne 4Fd@ﬁcr3wmm ofl efprengEng s ca@sewz%? qrsw T ﬁvott?éem the
cagarrﬁggs ot s Wefidkddhesdth t abl e catalyst (e.g., 10%d/ C)

e presence of ammoni um fornmate and in an
appropriate solvent, typically an al cohol, preferably
MeOH Et O\ @k’ about 20 B L& about 1000C, and nore
preferab%léag refl ux. nggggnds of Formula Ic

®),, R

-th d of prephari ng a conpound of Fornmul a

I — -

N~ HN.
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Compounds 10 [prepared according to Morikawa et al., Chem. Pharm. Bull. 40:770-773
(1992)], can be hydrogenated in the presence of a catalyst, preferably platinum oxide to
give compounds 11. Suitable solvents are alkanols, preferably MeOH. Compounds of
Formula Ie are obtained by reaction of the free amine 11, with a quinazolinone derivative

1, wherein L is a leaving group as described in Scheme 2.



can be obtained by reacting the free amine 6 with a
gui nazol i none derivative of Fornula | , wherein L is a
wOo e@3ions3oyr oup, preferably a hal o group, and eRENERPN€007027
preferably a chloro group, in agginert solvent such as
an al kanol, preferably n-butanol or nethoxyethanol, by
preggsiE es known to one skilled in the art. Scheme 3
Scheme 3 describes_a_nethod of prepari n% a conpound of .,
FSehemed Aescribesraenethof of prepiring eeomapand ot fepnpladf wherein R™ is
hejef) ,'angjthfﬁegrﬁg')in Rhdabes Brelst ddfinddin RCOIRAN M r&n.
[ prepared according to Abushanab et al. J. Heterocycl.
Chem 12:211 (1975)] can be hydrogenated in the i
presence of a,catal yst, preferabl s catal y
' ide) to gi co g\ﬂ'@ggg Suitabldlé NHIBOC
sol vent e al kanal,s, prgfe y Et C]-l._CQIIpOU‘ S
[

For Hilg/1 d can be obt.aj reacti on gfugthe
am ne 9, 1giith a qui nazolinone_derivative of Formula 1,
wherein B2is a | eaving group & described in the 14

previ ous schenes. Schene 4 Schene 4 descri bes a nethod
of preparing a conmpound of Fornula le wherein the R
vari abl es are as defined herein. RS1 .R (R13) R1O g /
-L RO Conpounds0 [ prepared according to Mrika N,
al., Chem Phafm Bull. 40:770-773 (1992)],
hydrogenated™ 1Y the presence of g ca

pl ati num oNder gi ve_conpounds JLL Sui

O

are al kanol s, {pr ef er aBPy A npoml@ Milale
are obt ai ned eactioth@{free mng H “wth a
qui nazol i none derivati®e I therein L is &leavin

group as descis bed in Sché&ne 2.,Scheme 5 Scheme 5
5describes a method of preparing a conpound of Fornul a
If wherein R11 is

Protection of the amino groups of histamine 12 with di-tert-butyl dicarbonate under

conditions well known to the skilled artisan can give compounds 13. Formation of the
amine of Formula 14 can be effected when the protected histamine 13 is treated with a
solution of benzyl alcohol and a base such as diisopropylethyl amine to which a solution

10  of triflic anhydride in an anhydrous halogenated solvent, such as DCM, has been added.
Deprotection of 14 in the presence of an acid, preferably in trifluoroacetic acid in a
solvent such as DCM, followed by Mannich cyclization preferably with formaldehyde in
the presence of an aqueous acid such as hydrochloric acid, provides amines 15.
Compounds of Formula If can be obtained by reaction of the free amine 15, with a

15 quinazolinone derivative of Formula 1, wherein L is a leaving group as described in the

previous schemes.

Scheme 6
Scheme 6 describes a method of preparing a compound of Formula Ig wherein R is

phenyl and the remaining variables are as defined in the claims herein.
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benzyl, and the remaining variables are as defined in
the clains herein. NHtBOC f NHt BOC t-BOC-N RL1CH N. /

wQ@Q2003805847 R1IO Ng L Ro z R 1 Protection of the BOT/RP2004/007027
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groups of histamne with di-tt-kytyl dicarbonate under
conditions well known to the skilled artisan can give
conpounds .13. Formation of the am ne of Fornula 14

can be effected when the protect ed histam ne 18’

treat g W t h @! sol ution of benzyl al cohol and

such mdi i sdpropyl ethyl anine tg which a golu ion f 2>
trifli ide in an anhydrou%' 308 ntN
such as been added. EEprot of 114 in the
pr esBhce6F N aci ®o BLABly Py redtetic

acid in a solvent su S fo by "Manni ch
cyclizatiqp preferab zh for nal dehyile in t Heg

presence of an aqueousriaci d, such as hydrochloric acid,
provi des ami nes 15. Conpountds of Formula If can be

obtai ned by reaction of the free amne 15. ,with a
quCorap@inids 36 éprdpared as deserilmed iF detralicdrdn, 19H% bl #47- 13453, can be

oup a scrib
A L N P TR
¢ airofodmalr TRAE pteferdbly o*/lﬂxmoﬁ]rm, Rillbwied by Iaed)chtalam cmbzatlon with a
ST A8 R 3SR RO A 8s8 U gt
d afethbdeithovwn ihehe ateatthon by dbd5tiomtvith mtdrbgm p&@)qdc anbpeeduction
henyl | sot.hiocyana
| e el Gt AR A2 P BRI g of Bt Bt
prdbﬁldit@hls yrelt Rhewo frothartf s}ich(ambydcdjlgﬂymh' ')Gﬂromlatimz,éd 10% Pd/C,
cyc ati.o ute aC|d SUg
anh]la iu ){glﬁ%xqtlwagazd&llr&aﬁ? cte. i, C%pl%g'en&é dF ?@Mo?lmrfé formate and
bVin an appropriate solvent, typically an alcohol (e.g., EtOH, MeOH, isopropanol, any
appropriate mixture of alcohols), preferably in the presence of Pd/C gives amines 18.
Compounds of Formula Ig can be obtained by reaction of the free amine 18, with a

quinazolinone derivative 1, wherein L is a leaving group, as described in the previous

schemes.

Scheme 7
Scheme 7 describes a method of preparing a compound of Formula Th wherein RY is

attached to the methylene group via a nitrogen atom, and the remaining variables are as
defined herein.

OH
L 7 CHO 7
(R7)m (R m (R m
1.Protection 1. Reduction
—_— —_——
H/N 5 2.Acylation P/N < 2. Deprotection H/N <



met hods known in the art such as by oxidation with

hydr ogen peroxi de or by reduction with Raney N ckel to
w@prws/oe3apounds 17. Deprotection of the am no BCDEP2004007027

conditions well known in the arty; such as by catalytic

hydrogenation, i.e. 10%d/C, palladi um hydroxi de,

pal | adi um acetate, etc., in the presgnce of ammoni um

formate and in an appropriate sol vent, typically an

al cohol (e.g.,EtOH MeOH isopropafjgl, any appropriate

m xture of al cohols), preferably/ Aint resence of

Pd/ C gi vesam nes 18. Conpounds ﬁ&{ UQican be

obt ai ned by reaction of the frge an1neR18 “Wth a

qui nazol i none derivative | whgrein Lis a | eaving

group, as described in theHprevious schenes. Schenme 7

Schene 7 descrlbég)a method of preparing a compaahd of

a and the renaining varl.
“Br ot ectien RO fgy o
Deproté%tlon S. 12 20 The R

\ y of a conpoun d 0

wherein Llks a halide, is protected with protectlve
group suck as betzyl, BOC, carbamate, or ¥Bz, urader
condi ti ons well knomn in the art. Fornylation wth a
N ,1V-disubstituted formyl am de such
N—fornylnorphollne in the presence of butylllthlun1can
afford an al dehyde of fornula 20. Reduction of the

al dehyde with a netalllc RYdri gvas [ithium
alun1nun1hydr|de(bi sodlun1bo ohy ri fol | oned by
deprotection by neb [l known in the art, such as
Wi th annonlun1for Pd/C in a sol vent such as

Me OHRIG ) 5 ¥, can afford the al cohol of
gener al | a 21 ReactBng the free am ne of Fornul a
21 wi wherein L is a | eaving group such

as ha oge inTan inert solvent affords conpounds 22.

The hydroiy group can be converted to a | eaving group

such as a halide™w th hal ogen acids such as

hydr obrom c acid or with inorganic acid halides such

as,, e.g., SCCl2, POBr 3, or_ POC 3 to afford

coRRRAINTS f‘Z@@lOWh]ilWl‘?f 2 sompeindefFag _]g%wherem L is a halide, is protected

with a protective group such as benzyl, BOC, carbamate, or CBZ, under conditions well
5 known in the art. Formylation with a N',N'-disubstituted formyl amide such as

N-formylmorpholine in the presence of butyllithium can afford an aldehyde of formula
20. Reduction of the aldehyde with a metallic hydride such as lithium aluminum hydride
or sodium borohydride, followed by deprotection by methods well known in the art,
such as with ammonium formate and Pd/C in a solvent such as MeOH in the case of

10 benzyl, can afford the alcohol of general Formula 21. Reacting the free amine of Formula
21 with compounds 1 wherein L is a leaving group such as halogen in an inert solvent
affords compounds 22. The hydroxy group can be converted to a leaving group such asa
halide with halogen acids such as hydrobromic acid or with inorganic acid halides such
as,. e.g., SOClp, POBr3, or POCl; to afford compounds 23, which can further undergo

15 amination with an amine ( 7.e., R” being an amine) to give a compound of general
Formula Th.

Scheme §



amnation with an amne ( i.e., RL7 being an amne) to
gi ve a conpound of general Formula |h. Schene 8Schene

w@2eeme3phes a net hod of preparing conpounds oPCHEPIN/E07027

10

i and Ij, wherein the variabl egpare as defined
herein. NEL RLORO-NH R R - |i RL7R17a N- R1J6 I
O‘HEB&HBQﬂe&fibésoc{ﬂ@ﬂh@d!o'fpf‘e@ﬁ]rh%cﬁﬁ ke 8f FAraii1£ ARRA W) dherein the
24 (prepared_as described in 95/13274)with the
quiaFables 4tpas debined Aevelle L as described in Schene 1.
Conpounds of Formula Ij, wherein R11 is
- N=CR16- NR17aR17, can be prepared by reacti ng(R7
conmpounds of fornmul &94 Mh a disubstituted agide
and (?}}osphorl%hs oxyc%H @-: Schene 9 Schene 9
descri'he t hod of pgepari ng ageonmpaundyof kor

vari abl es are as defife erein. HN 12
rQtiection
| a 25, wherein
L is a hal2bgen, preferably bromp or chioro, fiol | owi ng
procedures well known in the art as descri bed

NH,

NR17R17a
(R7) N -~ R16
R'O N N
N 13
i ——
NH

RO z”

5

R Ij

Compounds of formula Ii can be prepared from compounds 24 (prepared as described
in WO 95/13274) with the quinazoline derivative 1, as described in Scheme 1.
Compounds of Formula Ij, wherein R' is -N=CR'-NR'RY, can be prepared by
reacting compounds of formula Ii, with a disubstituted amide and phosphorous

oxychloride.

Scheme 9
Scheme 9 describes a method of preparing a compound of Formula Ik wherein the

variables are as defined herein.

HN NRR"
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herein to afford conmpound of Formula 26, the hal ogen
group can be replaced with an am di ne group of genera

wo 0051003397 C(=NH) - NR R", by treatnment w th but yPCT/EP2003/007027
fol |l onwedby an ami nocarbonitrilesgaonpound to give an
i mno am ne of general Formula 27. Renoval of the
am no protecting group, e.g. with an acid, such as
trifluoroacetic acid if the protective group is BCC,
and coupling with the quinazoline derivative 1 af;or%N NRR"
conpounds Fo myl,a RO iﬁﬂ higeL10 Schene 10 R

illustrate ":d for i

2-chlo omQUln zoI|n 4-raneycorpounds,, 34, 1 (w%ere
is d apd =0)), usad ag sta Zi s
Schem h9. R RR100. R

5,29 30 3T ONH i O b ‘
0" NH ol ORRSRORRS O 32 33l TRR5 C1535The
procedure of Sggene 10 is described by CRonin et %I .,
J. Med. Chem 11:136-138 (1968) and b WD 02/ 053558 Al .
Nitro-acids (30) are commercially avail able, or can be

I eRfldrl pfoREENAEBHe bﬁﬁlﬁ‘ﬁoﬁﬂi bf ¢Rebdundtodf@ofriéla @5f wikdiein L is a halogen,
carbox lic acids ods, 1.ncl udi,n

si ng sever al h
t hereferroliIeREICY: aﬁoﬁoweg@a?ﬁe g} Wgﬁﬂgo‘mégbﬁw@ﬁt 2 dgtribed
5 Denegdin @Hﬁmrd]co%ﬁa%uﬁé B¢ £ 1a 26;ARORAYnGrae) e HedBPladsdBrith an

commercially avail abl e "
amidine group of general formula -C(=NH)-NR'R", by treatment with butyllitium
followed by an aminocarbonitrile compound to give an imino amine of general Formula
27. Removal of the amino protecting group, e.g. with an acid, such as trifluoroacetic acid
if the protective group is BOC, and coupling with the quinazoline derivative 1 afford

10 compounds of Formula Ik.

Scheme 10
Scheme 10 illustrates a method for making 2-chloro-quinazolin-4-one compounds 34, 1

(wherein L is Cl and Z is C(=0)), used as starting material in Schemes 1 through 9.
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Nitro acids (30) are dissolved in water by addition of
base (e.g., NaCOH, KOH, LiOH). A heterogenous catal yst

wW@rooanoi3pert support is added (e.g., palladi unPGNIEP2004/007027

5

carbon), and the reaction m xturg_is exposed to a
hydr ogen atnosphere either directly (hydrogen gas) or
indirectlg (transfer hydrogena,ti on techni que usi ng
e.g., forzat sal .t hydrazing, etc.H as the hydrogen
sour ce) . Th tp-group i s tHepéby Werted to an
ani mo>gr oAt e~y Bvi de—ctm'pounl)N Compounds (31)
can be ¢ vegted,to a urea (39) jy drdition of a

cyanate salt (e.g.,;KOCN, NaCORBN) Rand® an acid (e.g.,

HC , HOAc). The urea (32) is then cyclizedto a dione
derivative (33) by adding a base (e.g., NaOH, KOH) and
heRid prgcddinee oftSabeme o ividesaibed b eordh end., (.3Epd.iGhem. 11:136-138

PraShB ol el e PR eSS syl avalable o cambe

i srehdilyqutemuehbpsndukilfeilliti thatflebihfromtdagioxalid atsdsdLe)usimmysbecral

et R R P R e

( 3BY55-358aNYAI Cacbdxelickotdsl (09)ute corametdidlly ayabldy

it 20} ool B el bR ATIRARE] Bk T WRGERROw Liom). A

s dhev@bgenioas gataalﬁﬁﬁ;lhaﬁiihcfr't qu;)polaﬁd addzdt(e.ng pﬂhﬁil{rﬁ aatcudon), and the
m xture. The dichl or i nazol i 5) is i
SR e SRR R S5 MR blhe: Bph Ghydrbgen gas) or

10 f | intligedtipqtrheerfityd eigehtidnedc i Queusing e0f, foymaps edishhydyazine, etc., as

15

wPEPERRRTCRBTL LBt it Spte  SHEPRGTERESLR BT PRSP sroup to
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| smaggled Thadibriel(3)dopReipitaied B¢ hdding anhktid¢é.gIHALAOAC) to the

filtration, D one, inter iates .(33),are c rciall .
e ey e B G oy et i af B Blfratiogy Oper acids
t hdsd ey bk usedOe.g., BF adiishit will gendratVFXOON iftsitalfrom the cyanate salt and

Hetﬁiero tom Chem stry 11:428-433(2000); M zuno et al.,
Tet'FaHEdron Letters 41:1051-1051 (2000); US

20 6, Bibae GfiérnitdiatB 3 iOcbBy &6t t0QihIdrddddmazolinl (35 Dy@diibining (33)
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Sl 0 Brk N, EXAVELES, e ) ot 20 BreRer oL LEN ANt i oranc
ardolvent (e.g. acetonitrile) and heating the reaction mixture. The dichloroquinazoline
(35) is isolated by quenching the reaction mixture into water and filtering the
precipitated product, or by quenching the reaction mixture into a mixture of water and a
water-immiscible solvent (e.g. methylene chloride), and extracting the product into the
organic solvent. The solvent is evaporated to provide compound (35).
Compound (35) is then combined with a base (e.g., KOH, NaOH) in a mixture of water
and a solvent like THF. At the end of the reaction, the organic solvent is partially
removed by distillation, an acid (e.g. HOAc) is added, and the compound (34) is
collected via filtration.
Dione intermediates (33) are commercially available or can be readily prepared by one
skilled in the field, e.g., as described in Mizuno et al., Heteroatom Chemistry 11:428-433



to nore clearly understand and to practice the present

i nvention. However, these Exanpl es should not be
weomwsioasped as limting the scope of the i nvenPCDRP2004007027

nmerely as being iIIustrative andgsrepresentative

thereof Exanpl e A-1
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of 4~( 4- met hyl - pent anoyl ) - pi per azi ne-| - carboxylic acid
t egXAbWL Y ester A stirred m xture of EtQAc (70 nl)
containing 1.6 g (8.6 mol) of 1-BOC pi perazi ne and 25

dr of o.ﬁ'gvtv‘%rgt%}rleeg%ra% Sg(g Fﬁ%%;lj I gs?rg Sfro?pg]ga gr\gq{%iq,f%aggeas ed in the art
5C htloQﬁdnféQleaAff Pﬁd‘lera’aﬁd ehd ﬁipfé&tic@ %llle @@s(jeﬂﬂﬂiv%ht%ﬁ' HE&weref) these
chl ori de wa
st]%ammR% ?A&@d@&ng F%@Hﬁf élﬁ’”é‘aﬁﬁhﬁ%‘ﬂ)&l o%éhqqmverﬁ@ndbut merely as

| dyepiSillverive eRdig@dntant thiRofr gani ¢ phase was dried
over potassium carbonate, filtered, and concentrated

! e R 3,47 T%apﬁb&#—?—é@%—%@ﬁﬁt%%%ﬁ) riperagin g1

88-90. 20C. SiiRazdlinFA-efar ati on of

4- met hyl pent anoyl pi per azi ne4- (4- Met hyl - pent anoyl ) - pi pe
razine-|-carboxylic acid tert-butyl ester fromStep 1
(2.45 g) was dissolved in 15 nL of ket EtOH and was

treated with 15 nL of ntaiapng’l. 5g of HO . The
solution was kept at peflfx for 5 mdy and

CONGETHG IO ely 15 nL. Addition of

di et hyl precifpitated the HCO salt of 4-

H,C—O0

10 3

Step 1: Preparation of 4-(4-methyl-pentanoyl)-piperazine-1-carboxylic acid tert-butyl

ester

A stirred mixture of EtOAc (70 mL) containing 1.6 g (8.6 mmol) of 1-BOC piperazine
15 and 25 mL of saturated aqueous sodium carbonate was treated dropwise with 1.2 g (9
mmol) of 4-methylvaleryl chloride. After 2 h of stirring, an additional 0.2 g (1.5 mmol)
of 4-methylvaleryl chloride was added and stirring was continued for an additional 2 h.
The layers were separated and the organic phase was dried over potassium carbonate,

filtered, and concentrated to furnish 2.45 g of 4-(4-methyl-pentanoyl)-piperazine-1-
20 carboxylic acid tert-butyl ester. Mp 88-90.2°C.

Step 2: Preparation of 4-methylpentanoylpiperazine



met hyl pent anoyl pi perazine, 1.5 g (79% . M 186.2-187.5
0C. Step 3: Exanple A-I A m xture containing 300 ng of

WQ@2@kl0as307 5, 6, 7-t ri met hoxyqui nazol i n- 4- one (1. RCTYRP10D4/007027
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253 nmg of of 4-nmethyl pentanoyl pisgerazine from Step 2

(1.15 mol ), 400 ng TEA (4 mol ) and 3-4 nL

N- e pyrgpl i dinone was stirred at 80 OC for 6 h.

ThlgN V- et byl pyrrol i di none was renoved in vacuo and

th enmgl n s treated with hot EtOH, and the

i nsolubl e white base of Exanple A-1 was

coll ected. This s further purified by trituation

with water and recrystallization fromEtCOH to furnish

140ng_ of Exanple A-1 (30%. 211.4-211.7 0C, ns
4¥8(4aMeflni-mentanad) -pineczinbrarbsyylicariddert-batyl gerfromtep 1 (2.45
7. %a@drs;&v%ﬁn IEQHID Q% hdt Etégﬂ zhth vlf?!zs trbatbd vth l]ngg%f E4O8 containing

hydrochl ori A-1 was prepare rom

ethagof Hel. eTlheysohétqaiwas kept 49@@690@%@& copGaBaNg O6

s HOpprdaahtly 1< SAdiklor Gl BuedZedBieabundactsg of s

| ethyipeatafibilpiperabid€ 135 § (19 )Civip asmzd 8having t he above
formula (11), wherein R8has the values reported in

| e, 1. wer repared follow ng the same or simlar
nﬁ%%i‘}é ges‘g ibed in A1 except a

di fferently-substituted piperazine was coupled with
t hie miktuer aoptidinaz 300 rgne 2i-dhldro 65,6, astimetlepyJuBilin-4&xne @.1 mmol),

0 %‘3 mg 012 ofél'L meﬁlylpentanoylmperazme from Step 2 (1.15 mmol), 400 mg TEA (4
mmol) and 3-4 mL N-methylpyrrolidinone was stirred at 80 °C for 6 h. The N-methyl-

pyrrolidinone was removed in vacuo and the remainder was treated with hot EtOH, and
the insoluble white free base of Example A-1 was collected. This was further purified by
trituation with water and recrystallization from EtOH to furnish 140 mg of Example A-1
(30%). Mp 211.4-211.7 °C,

ms 418.49 (M+H). Anal. (Cy;H3N4Os) Calcd.: C, 60.27; H, 7.23; N, 13.39. Found: C,
60.19; H, 7.17; N, 13.45. The hydrochloride salt of Example A-1 was prepared from
ethanol-diethyl ether. Mp 198-201°C, Anal. (C,H3oN4Os¢HCI) Calcd.: C, 55.44; H,
6.87; N, 12.32. Found: C, 55.30; H, 6.80; N, 12.39.

EXAMPLES A-2 t0 A-21
(\N /R8
H,C—0O N N\)
e
NH
H,C—-0
,0 O
H.C

; @

Compounds having the above formula (II), wherein R® has the values reported in Table 1
were prepared following the same or similar method as described in A-1 except a
differently-substituted piperazine was coupled with the chloroquinazolinone in the last

step.
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A-21 O CH3 427.46 EXAMPLESA-22 to A-40 H3CG O H3C O

CH3 O (I'm Conpounds having the above fornmula (Im
wok@sodiz9R8has t he val ues reported in Tabl e 2 BET/BP2004/007027

prepared follow ng the same or _ggnilar nethod as

described in A-l except in the last step, an

apprepri ately-substitutred Qi perazi Nyt Conmpay{igs Wwas
cioupl ed with 2-chl oro- 6, |Z
di met hoxy- 5- net hyl qui |n W&z one instead of
2-chl oro-5, 6, 7-tri met hoxyqui naZol i n-4- ong¢. TABLE2 Ex.
N 376. - 0. 4¢HHO A- 24 398. 42| AiRhe 448. 44
I F A-26 402.49 CH3 A- 27 7.92 HC A-28{414.50 A-29
388.46 A-30 482.89 A-31 $8I]43 A-32 N- , $70.41 J \ NH
A- 33 395. 46 N
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e
lTl+
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N
CH,
A-20 N CH, 428.49
st
r\{ CH,
CH,
A-21 O/CHs 427.46
X
I 7
N
EXAMPILES A-22 to A-40
Rs
K\N/
HSC——O N N\)
e
NH
H3C— O
CH3 O (Im)

Compounds having the above formula (Im) wherein R® has the values reported in Table 2
5 were prepared following the same or similar method as described in A-1 except in the last
step, an appropriately-substituted piperazinyl compound was coupled with 2-chloro-6,7-
dimethoxy-5-methylquinazolin-4-one instead of 2-chloro-5,6,7-trimethoxyquinazolin-4-

one.
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conpounds prepared according tao 4she procedure of

‘Exanpl eA- |

- CysBphexy! -

H i m dazo[ 1

5-a] pyrazin-7-yl)-6,7-
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benzyl ester as a yellowoil. M5 (ES+) mz 361 (MtH).
Step 4. Preparation of
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thyl | - pi peridine A solution 61 -
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(S)-4-[2-(2-met hox7met hyl -

trolidin-1-yl)-ethyl]- plperldl romstep 4 (196 ny,
0. 867 rmol) and

2- cHor o- 6, 7-di mel_ihox -5 qu nazol -4-one (220
ng, 0.86 I) Nn t ho yet hanol was heated at

e action m xture was concentr at ed
(ONR ] (5% MeOH/ DCM to give 104rrg(27%
of EXanPle Q above as a white solid. Mp = 83.1-110.9
0C, TLC R @85 §10%EtOHDCM; [a]24 D -27.1 (C
5.18, MeOH); PR (KBr) vmax 3437, 2928, 1650, 1586,
1464 cm1; 1H NVR (DMBQd 6) 1.2 (m 2H), 1.5-1.9 (m
8Hitep 2: Préparatidd) of 42( %hj&oxySthl)-@iﬁer'(dﬂne— 12-I®1‘,b02y19: acid,benzyl ester
2H, | = 12), 3.3 (s, 3H), 3.4 (m 2H), 3.6 (s, 3H),
3H),43(d 2H = 12), 6.6 (s, IH; M

7 445 orf (C24H3BNAOA 0. 92 CH2D 2) C:
57ﬁg N.ou d 57.22; H calcd, 7.30; found,
: 772, found, 10.93. EXAMPLESC 2 to

C—12 R10 H OY\ NH H3C O Yl | CH3 O (In) Conpounds
havi ng the above formula (1n), wherein RLO has the

val ues_reported i Tablevaee pr followng t
et o e o na G e R b VRl DG sticed s
di fufu%h%‘ﬁﬁlpipe?mL)ﬂéthﬁ%l PicRer % Neir qthegmaam (a3 15,84.7 mmol) in

h h I
y?q I%C %( g?%ltrﬁ? nrrTeﬁF r;%(gtg)g%%s s rre gt rlt ina Water bath overnight. The sus-

pension was filtered and the filtrate was diluted with EtOAc. The solution was washed

with brine and the organic extracts were dried with magnesium sulfate. The crude
reaction mixture was concentrated to give 16.43 g (81%) of 4-(2-hydroxy-ethyl)-
piperidine-1-carboxylic acid benzyl ester as an orange/yellow oil. 'H NMR (CDCl5) 1.1-
1.7 (m, 5H), 1.5 (t, 2H, J = 6.4), 2.7 (t, 2H, J = 12), 3.7 (t, 2H, ] = 6.5), 4.2 (m, 2H), 5.1 (s,
2H), 7.25-7.4 (m, 5H).

Step 2: Preparation of 4-(2-bromo-ethyl)-piperidine-1-carboxylic acid benzyl ester
Br
@\/O\H/I\O/\/

A solution of triphenylphosphine (4.4 g, 16.8 mmol) in DCM (10 mL) was added via
addition funnel to a solution of 4-(2-hydroxy-ethyl)-piperidine-1-carboxylic acid benzyl
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0 G 12 440.52 F Additional comgynds prepared
according to the procedure of Exanple C-I are shown in
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PP Oy 2t & Sy RSt D oD Pl S T 6 5 TR ), 5.1 (5, 2ED), 7.3

(m, 5H).

Step 3: Preparation of (S)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyl]-piperidine-1-

carboxylic acid benzyl ester

oW opa®

(8)-(+)-2-(Methoxymethyl)pyrrolidine (320 pL, 2.59 mmol) was added to a stirred
solution of 4-(2-bromo-ethyl)-piperidine-1-carboxylic acid benzyl ester from Step 2 (797
mg, 2.44 mmol) and TEA (360 pL, 2.58 mmol) in acetonitrile (12 mL). The yellow
solution was stirred overnight at rt and concentrated under reduced pressure. The crude
residue was diluted with EtOAc, washed with saturated sodium bicarbonate solution and
brine, and dried with magnesium sulfate. The solvent was removed to give 591 mg (67%)
of (8)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyl] -piperidine-1-carboxylic acid
benzyl ester as a yellow oil. MS (ES+) m/z 361 (M+H).

Step 4: Preparation of (S)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyl]-piperidine

N
_CH
HN 0

A solution of (S)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyl]-piperidine-1-
carboxylic acid benzyl ester from Step 3 (592 mg, 1.64 mmol), palladium (10% on
carbon) (85 mg, 0.08 mmol) in MeOH (5 mL) and EtOH (2 mL) was stirred at rt under
an atmosphere of hydrogen. The reaction mixture was filtered and the filtrate
concentrated in vacuo to give 372 mg (quantitative yeild) of (S)-4-[2-(2-methoxymethyl-
pyrrolidin-1-yl)-ethyl]-piperidine as a light orange oil. MS (ES+) m/z 227(M+H).



was used. TABLE 4 Ex. RL MWD-1 409.48 D-2 402.45 -N O
D-3 .CH 361.44 D-4 457.91 D-5 410.47 D-6 493.60 D-7
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442.49 D-11 458.94 [/ D12 454, %32 _H3C D-13 413.48 D 14
438.52 H3C D-15 532.61 OO o

Step 5: A solution of (S)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyl]-piperidine from
step 4 (196 mg, 0.867 mmol) and 2-chloro-6,7-dimethoxy-5-methylquinazolin-4-one
(220 mg, 0.866 mmol) in methoxyethanol (3 mL) was heated at 80 °C overnight. The
reaction mixture was concentrated and chromatographed (5% MeOH/DCM) to give 104
mg (27%) of Example C-1 above as a white solid. Mp = 83.1-110.9 °C; TLC Rf0.35 (10%
EtOH/DCM); [ot]*p -27.1 ° (C 5.18, MeOH); IR (KBr) Vinax 3437, 2928, 1650, 1586, 1464
cm-1; "H NMR (DMSO-dg) 1.2 (m, 2H), 1.5-1.9 (m, 8H), 2.0 (m, 1H), 2.6 (s, 3H), 2.7
(m, 2H), 2.9 (t, 2H, J = 12), 3.3 (s, 3H), 3.4 (m, 2H), 3.6 (s, 3H), 3.8 (s, 3H), 4.3 (d, 2H, J
=12), 6.6 (s, 1H); MS (ES+) m/z 445 (M+H); Anal. (CysH36N;O4 0.92 CH,Cl,) C: calcd,
57.26; found, 57.22; H: calcd, 7.30; found, 7.31; N: calcd, 10.72; found, 10.93.

EXAMPLES C-2 to C-12

R
H,C—0 N I\O/
Y

NH

10

H,C—0

CH, O

3

(In)

Compounds having the above formula (In), wherein R' has the values reported in Table
3 were prepared following the same or similar method as described e.g. C-1, except a
differently-substituted piperidinyl compound was used in place of 1-(2-methoxymethyl-
pyrrolidin-1-yl)-2-(piperidin-4-yl)ethyl.

TABLE 3

Ex. R™ MW

C-2 m 401.46

386.45

O
0 .
C-4 /\@ 393.48




H3C CH, D16 467.51 D17 453.49 D-18 596.68 O CH, N,

\ OCH D19 509.60 o CH, ycH 3 CH, D-20 518.59 NJ-V-
WERBSBXAMPLES E-1 to E-15 R O Conpounds havi PQI/EPmo4/007027

above formula (Ip), wherein R5_gpd Q have the val ues

reported in Table 5 were prepared follow ng the sane

. L ol ! ! ) ! 1 AR —
L[q_8| 1 ar 1MmetrTtmous d SCIg DEU dluUVvVE. |

ABLE '_:9(1. RO
E- %

- CH3 421.49 E-2 -%137.49 E-3 - 449.51 o
C

C6 - 7761
/N\/Q
| L

?

C-7 444.57
i)

/

C-8 H,N 412.49

C-9 H,C 413.52

N
C-10 [==N 397.48

C-11 516.61
/Ov©

C-12 (|3H3 440.52
/Nv©
F

Additional compounds prepared according to the procedure of Example C-1 are shown
in Table 9.

EXAMPLES D-1 to D-20

R
H,C—0 N\\I/I\O/

H,C—O

/7
H,C



E-4 - CH3 CH3 493.52 cJE-5 - CH, 482.51 N E-6 - OCH3
498.51 E-7 - OCH3 CH3 509.52 O// p AHNOE-S8 - OCH3
wWo2005085382 O O// A N O E-9 - OCH3 H 404. 42 O EUEHEPI004/007027

OCH, 480.542 N E-1l - OCH3 465. %%

Compounds having the above formula (Io), wherein R'® has the values reported in Table
4 were prepared following the same or similar method as described e.g. C-1, except 2-
chloro-6,7-dimethoxy-5-methylquinazolin-4-one was replaced with 2-chloro-5,6,7-
trimethoxyquinazolin-4-one, and an appropriately-substituted piperidinyl compound

5 was used.

TABLE 4

Ex. R"™ MW

D-1 S : 409.48

D-2 402.45

0
D-3 /\/CH3 361.44
D4 0 457.91
gl
D-5 Ne 410.47

D-6 . 493.60
/N\/@

D-7 460.57
/\/N?
o)

[
H,C
D-8 460.57
/\/NO
~p
H,C
D-9 H,N 428.49




N'\ 0 E-12 - CH3 H3 493.52 0 E-13 -
472.54 E-14 - CH3 388.42 g V E-15 -
WE@S00BIF-1: N -

CH3 H8C CH3
CH3 464.52 Hg
[ 2- (6, 7- Di met hoxy- 5- net hyl - APCGRBP2004/007027
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Step 2: Preparation of
Ar,iV-dinethyl-JV -(I, 2,3, 4-tetrahydro-i soqui nol m5-yl

w0 200a0et3am di ne H3 N H3 H3C N NH Sodi um PCT/EP2004/007027
cyanoborohydride (2.6 g, 41.56_gwol) was added to a
solution of N -

I[g9ggi ol 1 N- 5- yi =N, N[di met hyt _qcetam di ne|5{g9En Step 1
(151g,6926m’m|)|né0% in MOH (10m) at O
QC. The ice-bath was |rénoved the mixture stirred
gt rt for 1 h. DCM (30n) was adde®  €e phite solid
was filtered off, and the filtrate was cohcentrated to
F-y1e€SsS- l‘uTIf;ba(;Ul bTilI aol"ﬁuhi’Gi"f&tO"” ph*y*
(CH2A 2: MeOH: NHAOH 300: 10: 1) gave 1.49 g (ca. 100% of
a brown solid, JV - dinethyl-N -(

1,&@&@_&1{@;&3@4 soqui nol i n- 5-yl)-acet am di ne. St ep
3: 2-CHoro-6J-di net hoxv-5-met hyl -1 fl -qui nazol i n-4-one

(0,300y, 1178 and the solid (2) fromStep 2
(gi’gg% &ﬁ;{r@%) i n nmet hoxyet hanol (10 m) were

18 h . The sol vent was evaporat ed
q{dj_y@ ' B duced pressure. Purification by
flaSh chronmt odr aphy (CH2C 2: MeOH: NH 40H/ 120: 10: 1)
fol l owed b¥ redtystal(Ip)zation (CH C 2) gave 0.241 g
(47% of the above Exanple F-1 as a tan solid. M =

270. 9-273, C 41 6 5
H)(,E)OIEPéij%f ?l’a\glﬁg %eﬁb%g%% ?vh%egngﬂ (%d]% Y‘éife,(élﬁ .véges reported
5 ( 9n T3abkdp, wele prephted f@win@tiRBarfi2 or Shfjilar theitddg desciibd above.
6.40 (d, IH), 6.67 (s, IH, 6.75 (d, 2H), 7.05 (t,
”FPAB 99 (s, IH); IR (KBr) vmax 1575 cni'l; M5 ( ES+)
M+ H); Anal. (C24H29N53 - CSH20) C. cal cd,
59.16; found, 59.07; H calcd, 6.13; found, 6.06; N

ddixxd, 13.W1; found, 1393. Exanple F-2:2- [5 (| MW
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N s A mxture of 5-am noisoquinoline (0.3 g, 2.09
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weooabiser ophosphate (0.7 g, 2.51 mmol) in 15 pdT/@P2004/007027

DCE, was heated to 600C for 72 urs. The crude was
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EXAMPLESF-3 to F-37R R13a H3CG O 13b R 1 Yl NH H3C O

Il RS O (lq) Conpounds having the above formula (1q),
wob@seiz9R5, R11, Rl3a, and Rl3bhave the val ueBCT/EP2004/007027

reported in Table 6, were prepaiged follow ng the sane

or simlar nethod as described for Exanple F-1. TABLEG6

XE-1RD RIT_dyciy,@a RT DVW - OCH3™= H - H 463483514
-l OCH3 - H - 463. 53 |F- OCHg - H - HNO H 435. 48
H-6 - OCH3 - H- H451.5 CgH CH3 F-7 - OCH3 - H -
QCH 3 - QCH3 427.46 F-8 - - H- OCH|3 -
QCH3 ' 471.51 F-9
AN 0
E-12 —CH; CH, 493.52
0
Q
N//<
NH
O
E-13 _CHs HoCx s 472.54
0
NJ(NH
E-14 —CH, AH o 388.42
J
_N
E-15 —CH, 464.52
< ? H
Nfo
O
_N

Example F-1: N"-[2-(6,7-Dimethoxy-5-methyl-4-o0xo0-1,4-dihydro-quinazolin-2-yl)-
1,2,3,4-tetrahydro-isoquinolin-5-yl]-N,N-dimethyl-acetamidine



- OCH3 - H- H479.53 F-10- H- OCH 3 - QOCH3 455.51
H3C CH3F-11 - H - OCH3 - QOCH3 467.52 F-12 - H - OCH3 -
W@DHB/045397 48 D CH3 F-13 -OH - H - OCH3 - OCH3 BABEES)04/007027
F-14 - OCH 2CH2OH - H - OCH3 - OgH 3 457.48 F-15 - H -
OCH3 - OCH3 547.61 F-16 - H - OCH3 - OCH3 489.53 O
F-17 -OCH 2CH2NH2 - H - @pH3 - OCH3 456.50 F-18 - OCH3

3
A, CH
H,C—O N
3
Y
H,C—0
CH, O

N N 3
Step 1: Preparation of N'-isoquinolin-5-yl-N,N-dimethyl-acetamidine

|
CH,
N

H3C\N,CH3
H3C)§N
| AN
=N

5-Aminoisoquinoline (1.00 g, 6.926 mmol) and N,N-dimethylacetamide dimethylacetal
5 (4.00 g) were heated at 80 °C for 16 h. The excess N,N-dimethylacetamide dimethylacetal

was evaporated under reduced pressure. The crude N'-isoquinolin-5-yl-N,N-dimethyl-

acetamidine was a brown oil which was taken to the next step.

Step 2: Preparation of N,N-dimethyl-N'-(1,2,3,4-tetrahydro-isoquinolin-5-yl)-

acetamidine

H,Cn -CH,

A

H,C SN

NH
10

Sodium cyanoborohydride (2.6 g, 41.56 mmol) was added to a solution of N'-
isoquinolin-5-yl-N,N-dimethyl-acetamidine from Step 1 (1.51 g, 6.926 mmol) in 10%
HCl in MeOH (10ml) at 0 °C. The ice-bath was removed and the mixture stirred at rt
for 1 h. DCM (30ml) was added, the white solid was filtered off, and the filtrate was

15 concentrated to dryness. Purification by flash chromatography
(CH,Cl,:MeOH:NH,;0H/300:10:1) gave 1.49 g (ca. 100%) of a brown solid, N,N-
dimethyl-N'-(1,2,3,4-tetrahydro-isoquinolin-5-yl)-acetamidine.



NH - H- H451.52 Ti CH3 F-19 - OCH3 - H - H 463.53 |

F-20 - OCH3 NH- H- H475.50 F-21 - OCH3 - H- H
WaA2B58AS3HNON CH3 F-22 - H - OCH3 - OCH3 439. 51r¢i/BR200HE 7027

F-23 - H- OCH 3 - OCH 3 491.527{F-24 -CH 3 - H- OCH

3 - OCH 3 411.46 F-25 -OCH3 3 NCH3 - H- H451.52 N

Ct38eph3: 26Chlofe-B,7 Ntitnrethidxy-5Hnéthyl- BB -quinazolin-4-one (0.300g, 1.178 mmol)

and the solid (2) from Step 2 (0.269 g, 1.239 mmol) in methoxyethanol (10 ml) were
heated at 80°C for 18 h. The solvent was evaporated to dryness under reduced pressure.
Purification by flash chromatography (CH,Cl,:MeOH:NH,OH/120:10:1) followed by

5 recrystallization (CH,Cly) gave 0.241 g (47%) of the above Example F-1 as a tan solid.
Mp = 270.9-273.5 °C; "H NMR (DMSO-dg, 2.49) § 1.74 (s, 3 H), 2.54 (t, 2 H), 2.60 (s,
3H), 2.97 (s, 6 H), 3.62 (s, 3 H), 3.75 (t, 2H), 3.86 (2, 3H), 4.72 (s, 2H), 6.40 (d, 1H),
6.67 (s, 1H), 6.75 (d, 2H), 7.05 (t, 1H), 10.99 (s, 1H); IR (KBI) Vimax 1575 cm™'; MS (ES+)
mlz 436(M + H); Anal. (CysH;9N5030.8H,0) C: calcd, 59.16; found, 59.07; H: calcd,

10  6.13; found, 6.06; N: calcd, 13.91; found, 13.93.

Example F-2:2-[5-(1,3-Dimethyl-imidazolidin-2-ylideneamino)-3,4-dihydro-1H-
isoquinolin-2-yl]-6,7-dimethoxy-5-methyl-1H-quinazolin-4-one

H3C\ j]:>
N N
CH,
H,C—O N._ _N
\\r
NH
H,C—0

CH, O

3

Step 1: Preparation of (1,3-dimethylimidazolidin-2-ylidene)isoquinolin-5-ylamine

N N
CH,
/
Na

15

A mixture of 5-aminoisoquinoline (0.3 g, 2.09 mmol) and 2-chloro-1,3-dimethylimid-
azolidinium hexafluorophosphate (0.7 g, 2.51 mmol) in 15 mL of DCE, was heated to
60°C for 72 hours. The crude was purified by flash column eluting with
CH,Cl:MeOH:NH,OH (94.5:5:0.5) to afford 0.25 g (50%) of the above titled compound

20 asadark foam. "H NMR (CD;OD 3.31) § 2.74 (s, 6 H), 3.79 (s, 4 H), 7.75 (d, 1 H, J =



F-27 - CH3 - H- H459.50 F-28 - CH3 - H - H 435.53
CH3 F-29 - CH3 - H- H433.51 HNg N CH3 F-30 - CH3 CH3

WO 2045400339461. 56 NJ-CH3 F-31 - CH3 - H - H 431. BOI/EPBB4/607027

10

15

20

25

CH3 - H- H 477.56 F-33 - CH3 ~b,CH - H - H 461.56 |
CH3 F-34 - CH3 CH3 - H- H447.54 F-35 - CH3 - H- H

é3%177t§3701713@ HH@H; @‘@it':ﬂ@g&_l% 03, drbs)g@%' (3, t HFORES(#E, #2 6.03),
9.35 (d, 1H, J = 0.99); MS (ES+) m/z241.2 (M + H).
Step 2: Preparation of (1,3-dimethylimidazolidin-2-ylidene)(1,2,3,4-tetrahydroisoquinol-

in-5-yl)amine.

To a solution of (1,3-dimethylimidazolidin-2-ylidene)isoquinolin-5-ylamine from Step 1
(0.25 g, 1.04 mmol) in 10 mL of 10% HCl in MeOH, was added NaBH;CN (0.4 g, 6.24
mmol), portion-wise over one hour while maintaining the pH acidic by adding 10% HCl
in MeOH as required. After the addition was complete, stirring was continued at rt for 18
hours. Solid NaOH was slowly added until pH=10-12, and the insoluble solids removed
by filtration. The filtrate was concentrated, dissolved again in 5% MeOH/CH,Cl, and
filtered to remove the insoluble materials. Then it was evaporated and purified by flash
chromatography eluting with CH,Cl,:MeOH:NH,OH (94.5:5:0.5) to yield the above-
titled compound (0.075 g, 29.5%). "H NMR (CDCl; 7.26) & 2.58 (t, 2 H, J = 5.97), 2.61
(s, 6 H), 2.82 (br s, D;0, 1H), 3.11 (t, 2 H, ] = 6.03), 3.28 (s, 4 H), 3.96 (s, 2 H), 5.58 (dt,
1H,J= 7.77,1.17), 6.70 (dt, 1H, ] = 7.77,1.17), 6.97 (t, 1H, J = 7.65); MS (ES+) m/z
245.2 (M + H).

Step 3: 2-[5-(1,3-Dimethylimidazolidin-2-ylideneamino)-3,4-dihydro-1H-isoquinolin-
2-yl]-6,7-dimethoxy-5-methyl- 1 H-quinazolin-4-one (Example F-2).

In a screw capped test tube, a mixture of (1,3-dimethylimidazolidin-2-ylidene)(1,2,3,4~
tetrahydroisoquinolin-5-yl)amine (13 mg, 0.052 mmol), 2-chloro-6,7-dimethoxy-5-
methyl-1H-quinazolin-4-one (13 mg, 0.050 mmol) and TEA (0.014 mL, 0.1 mmol) in 1
mL of DMSO, was heated to 80 °C for 18 hours. The crude mixture was purified by
LCMS to afford the above titled compound, Example F-2. MS (ES+) m/z 463.3 (M + H).

EXAMPLES E-3 to E-37




Addi ti onal conpounds prepared according to the

procedure of Exanple A-1 are shown in Table 9. Exanpl e
W@R2®5/085387 7- Tr i met hoxy- 2- PCT/EP2004/007027
(4- nor phol i n-4-yl -5, 8-di hydr o- 64% pyri do[ 3, 4-

d] pyri m din-7-yl)-I|ff-quinazolin-4-one H3CG O H3C- O

To a sanple of 707 nmg (2.-5umol) of

2-methyl thiol-5,6,7-trinmethoxy- | H quinazolin-4- one in
100nL of DCE was addethl-2.g 8" 75% MCPBA (about 5.5
mol ). The m xture was f ed for 2-3 hrs, and then

Nw Qo™ _eid- ppr phol i n- 4- yI 5, 8-

di hydr o- r|d[34d]pyr|de|neOHN J i as the
dlh%d de d&lt (2.7 mol) and 1.1 g (11 mol ) of
“fhe rEsul ing mxture was stirred at anbi ent
terrperaturle5 foo 4 days and then {;8 an additional 3 h
at 80 0C. The solvent was renove nd the resulting
solid was stirred with EtOAc, coIIected stlrred with

d Coupeundsayinig the hiyeiedsinida (apdviexein RARY Rt mﬂ‘é&oluave the

s T

Gdeschped @0 Exoaple®-hs 455 (M+H). Exanpl e G 2:
6, 7- D net hoxy- 5- net hyl - 2- (4- nor phol i n-4-yl -5, 8-di hydro

- iRy glgdol . .
3, 4-dfpyrimdin-7-yl)-1Hquinazolin-4-oneH3C- Ol | NH
H3C-_O | Il CH3 O The above cormound was nrepared in
tBe spRe fashion as Exan‘pl e GI, Rexcept 6,R™" MW
et methytthigt=5rmethyt-ttauinazotin—4—ong

Ngs uség&ﬁg pl ace of 2-N iy B 463.53
methyl thiol -5,6, 7-tfi xy-| H|qui nazol i n- 4- one. MV =
138. 48 Exanple H1:| |

5_7- D net hoxy-5-nmethyl -2-T 4- (noriphol i ne-44{carbonyl ) [
H14i pr@EBhR- 1-yI]-| | Hr-ji nazd|+H- 4- one | -H 463.53

A
F-5 | —OCH; /™ -H —“H 435.48
HN__N
F-6 | -0OCH, -H -H NN 451.52
]
Hsc)\r]l/CH
CH,
F-7 | —OCH, -H ~OCH; —~OCH; 427.46
F-8 | -OCH,CH,OCH; | -H —OCH; -OCH; = | 47151
F-9 | ~OCH; (\o _H H 479.53
HNYN\)
E-10 | | -H ~OCH; ~OCH; | 455.51
0




O-i NH:G ONNHHc- 0o O11 OH
2- Chl or o- 6, 7- di et hoxy- 5- net hyl -1 H qui nazol i n- 4-one
\VQZ@EM&§971 O mmol) and [I, 4] di azepan-| -yl - nor pODEP2004/007027
n- 4-yl - met hanone (256 ng, 1.2 ) were combined in
4 mL EtCHin a sealed tube and eated in an oil bath

Op0€—for—2-5ht Fhe—mxttr LUUI atr—i
)af]llwl. Thel product wasifi | ter ed, W{é@%@l ﬁ?jéjif% ttl 9‘437'52

col d Et and driedf to afford 319 ng (74% as an
of f - whi fle solid. M| 236.6-237.7 |[0C, M5 (EStT) mz 432 |(M

 H) ;| IR (KBr) vmax| 1651, 1588, {1477, 146%, 1410; 1H
MR (OMBO-d6—2.50) 1 d-1.86 (m—2 H—259({s 3 H)

Pr98 (.| 2 H) 4.50)| . 28 (1, 2 [HOGHS. 5) |-GG, (* m| 4148
H), 3 61)(3 3 H), 3.68 (t, 2 H / =5.8), 3.80 (t,| 2

H, / = 5(&) 3.85 (s B H, 6.60 (8§, 1 H. 10.71 (s, 1

H); 1BCH{ DMSO-4, 39| 89) d 163.87, 157.59, [142. 81,

31.8 104. 73, 66.22, 60.22, 55,90, 48.1%, 47, 93

4¥-180| -(8. 97, 46 90 ~H6.98, 13.48;0@Hal . |-OCH; 413.43
C2i HRANS OB calecd—-53.90: found-53 90. H:

_:g'rh]éd @H@Hmm 6-HO0: N cal cd-O(iﬂs97 Ol 14, g #5748
rl [ '-|-_] Ul achcul I '_yl 11O P |JIIUI I I IICLI

'ﬁ?grnédiate was synttiesi zed as deQ%E?bed Fqug& >47.61
D605609) EXAMPLESH-R to H-7R O ({lr) Conpoynds havi ng

the apo formula (Jr), wherein|R5 and Q have the

al uep r=ported in [Table 8, were prepared|foll ow ng
the spne © imlar| methods as descri bed fior exanpl eas
Jet ai | ed aboye. TABLE8 Ex. Q MW|{(MtH ) H 2 - OCH3 H3C
N 463 54 N- H 3
E-16 (|) -H ~OCH; —OCH; 489.53
F-17 | -OCH,CH,NH, -H —OCH; ~OCH; 456.50
E-18 | —OCH; NH -H —-H 451.52
HN
')KL
CH,
E-19 | ~OCH; NH -H -H 463.53
HN
IJ\D
F-20 | —OCH; NH -H -H 475.50
HN I ©
| J
F-21 | ~OCH; /M -H -H 449.51
HNYN\CHs
F-22 -H —OCH; —~QCH; 439.51
HiC™ Yo,

E-23 -H —OCH; —QCH:; 491.52




OCH3 CH3 481.55 HHNH 4 - OCH3 277.28 H5 - CH3
329.40 H6 - CH3 ¢ 449.55 J H3 C CH3 H7 - OCH3 387.82
waRepnesent ati ve conpounds in accordance w th PEEEP2004/007027

invention are shown in Table 9.,5# SystematicNane
Melting M5 (MHH) Point 1

2R 04 O hyt=methyt=—amno)=methyt |53, 4= 0 ygFes 411.46
1%%14- % 9 | Hi soduﬁml in-2-yl} -5,6 7-tri§gﬁ?oxy-
§IN@H,y N- 4-0N€ HC. _CH, — -H 451.52
2-{7-|[ (Et hyl - met hyl|- am o) - net hﬁrl ]H 3, 4-di hydr o-
189. 4-204. 6 ~c
| Hi soqui nol i n-2-yl }-?%, 7- crljarret hoxy- 5- met hyl - | Hqui nazol
in- 4-one 3
2FB-|[(EHyhyT - met hyl|- anno) - met hyLs 3, 4- di hygr o- 447.54
214.Q-216.9 N
| Hi goqui nol i n-2-yl|}F5, -tri m%Et hoxy- | Hqui nazol i n-
4- one
F-27 | —CH;, NH -H “H 459.50
N o
Iy
F-28 | _CH; NH -H -H 435.53
N
IJJ\L
CH,
B-29 | —CH;, /™ -H ~-H 433.51
HNYN\CHS
E-30 | —CH, CH, -H ~-H 461.56
;\I‘ALCHS
e~
N
|
BE-31 | —CH;,4 /=\ -H -H 431.49
HNYN\CHa
B-32 | —CH, HN/%\N _—~o-CHy -H -H 477.56
E-33 | —CH, -H -H 461.56
HN /N\<CH3 .
Yo
F-34 | —CH, CH, -H -H 447.54
A3
H,C N
|
F-35 | —-CH;, -H -H SN 435.53
|
CH,
F-36 | -F —H ~OCH; ~QCH; 415.42
EF-37 | -Cl ~H —-OCH; -OCH; 431.87

Additional compounds prepared according to the procedure of Example A-1 are shown

in Table 9.




4 5,6, 7-Trimet hoxy-2-(7-nmet hyl am nonet hyl - 3, 4-
178.1-180.9

walRtwg@o391 H- i soqui nol i n-2-yl) -1 H qui nazol i n- 4- BOIEEB2004/007027
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2-[5-(1,3-Dimethyl -im dazolidin,2-yl i deneam no) -
215-217.5 3, 4-di hydro- IH-|squ|noI|n 2-yl]-5

I
TS S MO AN ot it

241 9- 245, 5d]pyrimidin-7-yl)- 1H—qu1nazo 4—one
3, 4-di hydro-1 Hisoqui nolin-2-yl)-1H quinazolin-4- one
7 6,7-Dichloro-2-(6 J7-di get hoxy- 3, 4-di hydro-| H

266- 271 isoqui nolin-2-ylJ -1 quinolin-4-one 8
N-[ 2- (6, 7- D net hoxy- 5- mgt hyl]- 4- oxo- | , 4- di hydr o-
208. 8-212. 0 qui nazolin-2=>y)-1,2,3

>4-t etrahydro-isoqui nol i n-{5-
yl met hyl ] -i ST- et hy et Ryl am no- acet an de 9

5-1s0 oryl-6 - di y2{5[1 nmet hyl - 196- 200
RS
soq

0] -3
4-di hydrp nolln- 2-yl }-1 H quinazolin-4-one 10
S586cLd [4 (4- met hyl - pent anoyl ) - 198- 201

pi per azi n- y ]-IFLqU|nazoI|n 4-one hydrochloride 11

2- [ 4- (Fur &@- 2- Par bonyl ) - pi perazin-1-yl]-5,6,7- 415.5
trlnethoxyeHFLqU|nazoI|n 4-one 12

4- (5,6, 7- Trlnethoxy 4- oxo-1, 4-di hydro- 393.4

qui nazol i n-2-yl) - plpera2|ne | - carboxylic acid

eflloyl semplirof[747 (i @, 5riribne2horthykthiok5,617- tirdethydr- bH-quinazolin-4-

4%% 4i1 de' ﬁﬁ%?bbﬁv@as%ldhecp 1B % ?%‘%MCY‘BJ\ (%o%tt IS% Iﬁﬁmﬂ The mixture
5 \A@sf?tir'fcd fweﬂl“ﬁdny dhd[ther( Bwas tredtadwih& 0 yig fdemptpholin-4-yl-5,8-

%ﬁﬁﬁg@f@fd@s&ﬁﬂ%%@@}Pﬁéf'hio)r(‘y“élogio | 4- 406.4

di hydr o- qui nazol i n-2-yl ) - pi perazin- 1-yl]- acet ani de

@

as the dihydrochloride salt (2.7 mmol) and 1.1 g (11 mmol) of TEA. The resulting

mixture was stirred at ambient temperature for 4 days and then for an additional 3 h at
80 °C. The solvent was removed and the resulting solid was stirred with EtOAc,

collected, stirred with diluted ammonium hydroxide, and extracted with EtOAc again. A
hydrochloride salt was prepared as described in WO 02/053558 Al to furnish 190 mg

(13%) of Example G-1. Mp 190-192 °C; ms 455 (M+H).

Example G-2: 6,7-Dimethoxy-5-methyl-2-(4-morpholin-4-yl-5,8-dihydro-6H-
pyrido[3,4-d]pyrimidin-7-yl)-1H-quinazolin-4-one



4- (5,6, 7-Tri met hoxy- 4- oxo-1, 4-di hydro- 474.4
gui nazol i n-2-yl) - pi perazi ne-|-carboxylic acid (3-

wa@ boosoas3phenyl ) - am de PCT/EP2004/007027
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2-[4-(2-Cydopentyl -acetyl) - plpeﬁﬁZIn l-yl]-5,6,7-
431.4 trimethoxy- 1H qui nazolin-4-one

5,6, 7-Tri met hoxy-2-[4-(3-methyl -butyryl)- 405.4
pi perazm| -yl ] -1 H qui razoli n- 4-one

4- (5,6, 7-Tri nmet hoxy- 4-gxodl , 4- di hydro- 458.3

qui nazol i n-2-yl) - pi pera ne- | - carboxylic acid (3-

fluoro-phenyl) -am
4- (5, 6, 7- Tri net hoXy- 4|oibN|,4-dihydro- 476. 3
zime-| -carboxylic acid (3, 4-
deN

0 UH,0a2Q] | W
Y o

Neixy- 4- oxo- |, 4- di hydro- 465.3

cyano-pheﬁﬁ&)o-anide
5,6, 7-Tri nmet hoxy- 2- (4 pyri din-2-yl -pi perazin-|-yl)-

3 | Jf - qui nazol, i n-4-one
%?2 RRPRPAEZ Waﬁpvmree r“b@rea%mﬁ fashippyas Exgmple Ggdexcept 6,7-
t dim@hboxy- Tﬂléthﬂthl(ﬁlaﬁ?—ﬁie;rgl nazohn 4-one was used in place of 2-

5,6,.7- 4 yridin-2-
2 ety so!%élé %ﬁeg‘@&ﬁ 19%1]12 IPF‘QBP"nal\éQN F e
5,6, 7- Trlnethoxy 2-[4-(4-nethyl -pyridin-2-yl)-
235a13pl$3§156pklbﬁﬁéihbfy$ -methyl2HHc(h srpA6lihe4-4ahogyl)- [ 1,4] diazepan-
5,6,7-Trinme ?ﬁé@g&& S 1- oxy-pyridin-2-yl)-
142. 8- 147. 2! ppzolin~4 rﬁnq H- qui nazol i n- 4- one
5,6, 7- Trlnethoxy 2-[4-( 1-methyl-4,5-di hydro- IH
181. 6-188. 8 i m dazol~2<yl) @pi perazin-
1 yI]-IH—quinazoIi Sal t) one
7- Trlnetho§y 2x [ 4- 1-“ethyl-lkkin1dazol-2-

2@3@2 \\I\g{ <;‘>

H,C—O

/O O
H.C

3

2-Chloro-6,7-dimethoxy-5-methyl-1H-quinazolin-4-one (254 mg, 1.0 mmol) and
[1,4]diazepan-1-yl-morpholin-4-yl-methanone (256 mg, 1.2 mmol) were combined in 4
mL EtOH in a sealed tube and heated in an oil bath at 105°C for 2.5 hrs. The mixture
was cooled in an ice bath. The product was filtered, washed with a little cold EtOH and -
dried to afford 319 mg (74%) as an off-white solid. Mp 236.6-237.7 °C; MS (ES+) m/z
432 (M + H); IR (KBr) Vimax 1651, 1588, 1477, 1465, 1410; "H NMR (DMSO-dj, 2.50) &
1.86 (m, 2 H), 2.59 (s, 3 H), 2.95 (1, 2 H, J = 4.50), 3.28 (t, 2 H, J = 5.5), 3.51 ( m, 4 H),
3.61(s,3H),3.68(t,2H,J=5.8),3.80 (t,2 H, J=5.4), 3.85 (s 3 H), 6.60 (s, 1 H). 10.71
(s, 1 H); Bc (DMSO-ds, 39.89) 6 163.87, 157.59, 142.81, 131.88, 104.73, 66.22, 60.22,
55.90, 48.15, 47.93, 47.80, 46.97, 46.90, 26.98, 13.88; Anal. (C,;H29NsOs.HCl) C: calcd.
53.90; found 53.90; H: calcd. 6.46; found 6.10; N: calcd. 14.97; found 14.87 The
[1,4]diazepan-1-yl-morpholin-4-yl-methanone intermediate was synthesized as
described in EP 9605609.

EXAMPLES H-2 to H-7




yl) - pi perazi n~l -yl ] -1 H qui nazol i n- 4- one
5,6,7-Trimethoxy-2-[4-( 1,4,5-trinmethyl-IHimd- 429.2

W@ 2053yt ) - pi perazi n-1-yl ]

-1 H qui nazol i n- 4- OPET/EP2004/007027

5,6, 7-Tri net hoxy- 2-[ 4- (4-met hoxy-pyridin-2-yl)-

229- 231 pi perazin-

4- (8 cls
qui mazol |
ester [4-{
391y £-quil nay

et hy31 esterR?.-
-6, 7- 399. 47

|Di

S

1-yl]-1H quinazolin-4-one
X7 5- gt hyl - 4- oxo-1, 4-di hydro-
) i per azi ne-1 - carboxylic acid ethyl
HpOxy- 5- net hyl - 4- oxo- 1, 4- di hydr o-
-yl)-piperazin-1-yl]-acetic acid
(Fur an-2-car bonyl ) - pi perazin-1-yl]
oxy- 3Imret hyl -1 H - qui nazol i ii-4-one

377.4

6, 7- D net hoxy-5-net hyl -2-[4-(3-trifluoromethyl - 449.4

B S A

o

ll%lyllt5Ir£l néo(g Hgve the values reported in

peableah averd prspared folionvingithe sime o Guilanethiods as daseribed for examples

4de@a§l’ez

gui nhazo
chl or o- phenyl)

-an de

an“;get hoxy- 5- net hyl - 4- oxo- | , 4-di hydro- 458. 4
I N-2-yl)-pi perazine-l-carboxylic acid (3-

5 -Cycl opentyl -acetyl)-pi perazin-1-yl] -6, 7-
415.5 di net hoxy-5-net hyl -1 H - qui nazol i n- 4-one
B« - DF et oXy= bRiet Nyl =2={ 4= (g methyi=butyryt) VR IMVEE)
plperazin-1-yl|-1H quinazolin-24-one
224 (4- Chl or o} 3OCH;! uor onet hyls | )- 483. 3| 463.54
pi perazin-|-yl]-6, 7-di met hoxy- 5- hyl - | Hqui nagol i n-
4-one 6, 7- Di met hoxy- 5- net hyl - 4<pyridin-2-ylt
286. 6-293. 1 pi perazin-l-yl)-I nazol i n- 4- ong
(HA Ssal t)
_N
H-3 —OCH; Ox-CH, 481.55
/j/NH
HN
_N
H-4 —~OCH; l> 277.28
t N
H-5 ~CH; < :\ 329.40
N
H-6 — 449.55
CHs N_  ,CH,
pa
H,C CH,
_N
H-7 ~OCH; 387.82
o2 A
/N




2-[ 4-
di net

W® 2005003321 hoxy- 5- et hyl
284. 5-
6, 7- Di met hoxy- 5-
277. 7-

(I H1mdazol -2-yl)-pip
hoxy- 5- net hyl - Uf - qui nazol i n- 4- one
-2-[ 4- (6- net hyl
285.5 yl) - pi perazi n- 7
met hyl - 2-[ 4- (4- mét hyl -
280yl ) - pi perazi n-

erazin-1-yl]-6,

7- 371

Salt) 2-{4-[I-(3-Fluoro-phenyl)-4,5-dihydro-IH

257. 9-

260 i m dazol - 2-yl ]

- pyri di NPCF/EP2004/007027
1-yl] 9_H- qui nazol i n- 4- one
pyri di n-2-

1-yl]-1IH quinazolin-4-one (HC

- pRepaesaiatve coprpauBidy itjdqeedanseywith the invention are shown in Table 9.

nmet byl -1 H qui nazol i n- 4- one
244 (g TSR QRYle 4, o- di hydr o=t i dazot 71 MS
yll met hyls) pi perazel n-1-yl]-6,7-di met hoxy- 5- eﬁlﬁjl H (M+H)
qui nazol i n- 4- one Point
6,77 DN ITeL :'E@EH 1—?&1"1 15 6 }nLE’clﬁ 3 diMydrd:
d|]hydro- n‘q azol - ;)ZZ) 5 gli%%r22| mn 18-'tl)4 ?9
| [H qui Hé—mqpmohno%él ,67Z-biinye w«} 5- et hyl| - 2- [4
1- et "k?iunéz'dhn% 1264 i m dazol -2-yl) -piperazin-
-yl ] qul nazol i n-4- one
6, 27- O 2réT-hidilyyd Snethylraphing)-frpthiyi]- &4ahhydrmet hy89.44204.413
i |m dajz [ 7 olli n-4- one
8, 7- O i Tz%‘é&okﬂ fﬁ?}?%@{&lﬁiﬁe WAEE ) 9730074
pi pera&zulnaZODLn;Ai q>n<5 met hyI -1 H qU| nazol | n 4 one
235 ) s i ARA
pyT azj T%Tﬂfi ;5 6 e}h?}. met M}S)‘met%,tzihdiﬁfcﬁ uz%%d%_ozllgg-
4- onel; lHﬂmummiinvﬂ-le}rSt&, -tmmetthodeH C aci d
6, 7-Dn cﬂﬁﬁ&%ﬁ}{%@ér{e‘l' [2-((S)-2-nmet hoxynet hyl - 83.1-110[ 9
445
Pyt 1 ol 3,67 FErimsthpxye{Finhethylp@idcdhathyl-3yd-} - 5{ AER. 1180+
qui nazol i n-4-0ne . .o o oy oopr .4
a7 o e e S aplr 2 A gy lipet Py ar o- 402, 4
5 2-[5-(1,3-Dimethyl-imidazolidin-2-ylideneamino)- | 215-217.5
3,4-dihydro-1H-isoquinolin-2-yl]-5,6,7-trimethoxy-
1H-quinazolin-4-one
6 6,7-Dimethoxy-5-methyl-2-(5-methylaminomethyl- | 241.9-245.5
3,4-dihydro-1H-isoquinolin-2-yl)-1H-quinazolin-4-
one
7 6,7-Dichloro-2-(6,7-dimethoxy-3,4-dihydro-1H- 266-271
isoquinolin-2-yl)-1H-quinolin-4-one
8 N-[2-(6,7-Dimethoxy-5-methyl-4-oxo-1,4-dihydro- | 208.8-212.0
quinazolin-2-yl)-1,2,3,4-tetrahydro-isoquinolin-5-
ylmethyl]-N-methyl-2-methylamino-acetamide
9 5-Isopropyl-6,7-dimethoxy-2-{5-[1-methyl- 196-200
pyrrolidin-(2E)-ylideneamino]-3,4-dihydro-1H-
isoquinolin-2-yl}-1H-quinazolin-4-one
10 | 5,6,7-Trimethoxy-2-[4-(4-methyl-pentanoyl)- 198-201
piperazin-1-yl]-1H-quinazolin-4-one hydrochloride
11 | 2-[4-(Furan-2-carbonyl)-piperazin-1-y1}-5,6,7- 415.5
trimethoxy-1H-quinazolin-4-one
12 i 4-(5,6,7-Trimethoxy-4-oxo-1,4-dihydro- 393.4

quinazolin-2-yl)-piperazine-1-carboxylic acid ethyl




pyrimdin-1-yl)-piperidin-I-yl]-1H quinazolin-4- one
6, 7- Di met hoxy- 5- net hyl - 2-[ 4- (2- oxo-pyrrolidin-1- 387.4
wqbgosposser i di n-1-yl] -1 H quinazol in-4-one PCT/EP2004/007027
2- (4-Benzyl - pi peridin-1-yl)-6, 786' met hoxy-5- 394. 4
met hyI - H-qU| nazol i n-4-one
A&t oro=benzoyt)=pirperidim=t=yti=677=442-3
di_ net|hoxy- 5- met hyl - I H qui nazol i n- 4- one
g, 12- Di [ﬁe@kﬁﬁdﬂ‘r@aﬁmﬁm—@@-ﬂ# -diBydygs r ol i di n | -yl - 478 |407.4
henzy|l | -yl ] - | n- 4-one
7 1y SRR AR e B Al h bR 1
219. O-@Rt. 9pyrro| idin- 1- y| ) - et hyl] -pi pe i di n-
Ly} 4‘?1_
i-%44- [%6 @r@ﬁtggxy—ﬂ‘[é-éz ofﬂyor}gmeﬂgrfﬁ%r]\yl) peri di n- 4654
]TSO. 9- ﬁlﬁ&aﬂn 1*yl] lH—qulnazohn 4 -one.
| 3 H—EF=eh et . HgzeH-h—4—ene
8, 7- O P& I%@%ﬂ?ﬁ 1{“1”[“59’(453 Efﬁ'yl _h, 5- 4064
266. 1-dlﬁﬁir6 qumazohn 2-y1) plperazm- 1-yl}-acetamide
iy Dinari rll " l L2 R U ST a7
J 16 %f‘bﬁﬁz\ﬂglmethoxy’ Host llf dfhyHroV T T 74 4
[|4- ( 2-quihatalin-{1) ybipe&tzmel-]) cpbpeficdtid-(b-yl | -6, 7- 398. 1
di metfh 5- et H qui nazol i n- 4- one
211 - %‘T‘%Otﬁbﬁﬂ}da Wd% net hyl - 4- oxo- | , 4- di hydr o-
17. szzioqdbp@mucetyz pibdragih peyl] -61617—4' l'oxynet hyl|[431.4
-IN, Ndi et ﬁgnzene uI fonam de
2- { 4-[[ i n-4100%€hy| - ani no] - pi peri di n-
448 11506, - lﬁlrﬁetﬁbfﬁkﬂﬁp(.’hﬁet Wryl%“‘ qui nayol 1 n-4-ong 405.4
2- (4-Benzyl -plg‘f #d trimet hoxy-I| H
A12- 211§P%fa¥lﬂalz 1 ﬂula?\?é’hn -oné
I, '4'-(5 Wlﬁﬁﬁé‘théxyt #-0xé- 104C@rhl%{fd—0| rdrn-T1yl)- 40s. 4 4583
pi perl|i |n1 éll—l— gui nazol i n one
5, 6, 7- WHRFRHRATRY)) -Qlaeaaztﬂeobwr M}énapéu(ﬁ |-yl )-1H 362 4
fluoro-phenyl)-amide
20 | 4-(5,6,7-Trimethoxy-4-ox0-1,4-dihydro- 476.3
quinazolin-2-yl)-piperazine-1-carboxylic acid (3,4-
difluoro-phenyl)-amide
21 | 4-(5,6,7-Trimethoxy-4-o0xo-1,4-dihydro- 465.3
quinazolin-2-yl)-piperazine-1-carboxylic acid (3-
cyano-phenyl)-amide
22 | 5,6,7-Trimethoxy-2-(4-pyridin-2-yl-piperazin-1-yl)- 398
1H-quinazolin-4-one
23 | 2-[4-(1H-Imidazol-2-yl)-piperazin-1-yl]-5,6,7- 387
trimethoxy-1H-quinazolin-4-one
24 | 5,6,7-Trimethoxy-2-[4-(6-methyl-pyridin-2-yl)- 231.1-232.2
piperazin-1-yl]-1H-quinazolin-4-one
25 | 5,6,7-Trimethoxy-2-[4-(4-methyl-pyridin-2-yl)- 235.3-235.5
piperazin-1-yl]-1H-quinazolin-4-one
26 | 5,6,7-Trimethoxy-2-[ 4-(1-oxy-pyridin-2-yl)- 142.3-147 2
piperazin-1-yl]-1H-quinazolin-4-one
27 | 5,6,7-Trimethoxy-2-[4-(1-methyl-4,5-dihydro-1H- | 181.6-188.8
imidazol-2-yl)-piperazin-1-yl]-1H-quinazolin-4- (HCl Salt)




qui nazol i n- 4- one
2-[4-(4-Chl oro-benzoyl )-piperidin-l-yl]-5,6,7- 458.4
W0 2005©0339%Y - | H qui nazol i n- 4- one PCT/EP2004/007027
5,6, 7-Tri met hoxy- 2- (4-pyridin- 28‘4' met hyl - 411.1
pi peridin- 1- yI)-IH—qU| nazol i n- 4-one

36, 7F Jid mSInoxy Z-{4=-(3-pyrrotitdinm=t=yt=1494
benzyl am no)-piperidin-1-yl]-|Jf-quinazolin-4-one

5,2 7} Fp4/ meimetepx 2{(4-( Eznf(tbﬂ)lf@lmmiahdx%rnet RYT-229
AT S b ke Vi O S D T
- Zg%t%@??y%nhtﬁbxy-@i‘ldl,ﬁ@ trimpsthylel H-ginid-1- y1 ) - et hyl ] | 429.2
2IO I{ EGFAZZ@ i :YR%? %El}alzlrk#%gg q?IZﬁL ?%Oh%_%%ﬁT pi peri di n-
2530, 4 26,3-Trithethb¥y-3-[6 ZZ-merthmeyt poidint2HARui na2vlsh- 4- one
R e N
q)31pi |peK6, ﬂ-lDlnieﬂ;dx}'-%mGth?l—ﬁlﬁg 1,4-dihydro- 3774
T T A Y -
Eiperi@tem 1y|] - 1ff qU|nazoIin4one e o
P AR B T (S EOE
5, 6, 7 quihavelih®xyl)-pidefaz(i21 ytit deytic hadzthlyrni no) - 439
pi perfi din- 1-yl]-1ff-quinazolin-4-one
UT, | V-Df%et hyi - 2-[1 - (5, 6, 7- t pret hoxy- 4- oxo- | , 4-
188. 0- 288 (Buran-2- carbonyl)—piper_azin-l-yl] -6,7- © 13994
di hydr g i nazol e 23 el per i n: 4-y1 oxymet hy! -
3-94 - (6§7®1ﬂreﬂfrdxgxstﬂﬁe@hy}- [@(whﬂéo@&h{eﬂgﬂ -1468. 2 4494
qui naz eny) plgerzlznri) 1%7?{ llqu qu1na iln 4t QX -bgnzoic acid
35 | 6,7-Dimethoxy-5-methyl-2-[4-(4-methyl- 403.5
pentanoyl)-piperazin-1-yl]-1H-quinazolin-4-one
36 | 4-(6,7-Dimethoxy-5-methyl-4-oxo-1,4-dihydro- 458.4
quinazolin-2-yl)-piperazine-1-carboxylic acid (3-
chloro-phenyl)-amide
37 | 2-[4-(2-Cyclopentyl-acetyl)-piperazin-1-yl]-6,7- 415.5
dimethoxy-5-methyl-1H-quinazolin-4-one
38 | 6,7-Dimethoxy-5-methyl-2-[4-(3-methyl-butyryl)- 3894
piperazin-1-yl]-1H-quinazolin-4-one
39 | 2-[4-(4-Chloro-3-trifluoromethyl-phenyl)- 483.3
piperazin-1-y1]-6,7-dimethoxy-5-methyl-1H-
quinazolin-4-one
40 | 6,7-Dimethoxy-5-methyl-2-(4-pyridin-2-yl- 286.6-293.1
piperazin-1-yl)-1H-quinazolin-4-one (HCIl Salt)
41 | 2-[4-(1H-Imidazol-2-yl)-piperazin-1-yl}-6,7- 371
dimethoxy-5-methyl-1H-quinazolin-4-one
42 | 6,7-Dimethoxy-5-methyl-2-[4-(6-methyl-pyridin-2- | 284.5-285.5
yl)-piperazin-1-yl]-1H-quinazolin-4-one
43 | 6,7-Dimethoxy-5-methyl-2-[4-(4-methyl-pyridin-2- | 277.7-280




met hyl
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86 | 8-(6,7-Dimethoxy-5-methyl-4-o0x0-1,4-dihydro- 494 4
quinazolin-2-yl)-1-(2-methoxy-phenyl)-1,3,8-

triaza-spiro[4.5]decane-2,4-dione; compound with

trifluoro-acetic acid
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yl]-furan-2-carboxamidine

125 | N-[2-(6,7-Dimethoxy-5-methyl-4-oxo-1,4-dihydro- | 254.3-257.1
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t ot al
5-Chloro-2-(6,7-dimethoxy-3,4-dihydro-1H-iso-
quinolin-2-yl)-6,7-dimethoxy-1H-quinazolin-4-one

255.4-259.9

135

5,6,7-Trimethoxy-2-(4-morpholin-4-yl-5,8-
dihydro-6H-pyrido[3,4~d]pyrimidin-7-yl)-1H-

quinazolin-4-one

190-192
(HCI Salt)

455

136

6,7-Dimethoxy-5-methyl-2-(4-morpholin-4-yl-5,8-
dihydro-6H-pyrido[3,4-d]pyrimidin-7-yl)-1H-

quinazolin-4-one

>300

137

6,7-Dimethoxy-5-methyl-2-[4-(morpholine-4-
carbonyl)-[1,4]diazepan-1-yl]-1H-quinazolin-4-one

236.6-237.7
(HCI Salt)
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5,6,7-Trimethoxy-2-{2-[3-(2-methyl-4,5-dihydro-

205.1-209.1
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10  The cultured cells were then resuspended in 40 ml of stimulation buffer (HBSS with 5

mM hepes, 0.1% BSA) and centrifuged at 500-100 rpm for 5 min. The obtained pellet
was resuspended in stimulation buffer (with 0.5M IBMX), and the cells were counted.

Cells were diluted to the desired number of cells/ml (1A at 3x10/ml, o1B 15x10%/ml,
and a1D 20x10%/ml).

15 The compounds being tested were diluted in stimulation buffer (with 0.5M IBMX), from
10® to 10 (final) dilution, 11 points. 5 pl of each compound was dispensed to 96 well
%2 area plates in triplicate. 5 ul of stimulation buffer was dispensed to a norepinephrine

(NE) plate. 10ul of cells were added with anti-cAMP Acceptor beads in stimulation buffer
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The r|g t hypo stric ner was c

i sol ate
25 AlphalA alphalB, and alphalD adrenoceptor transfected CHO-K1 cells, prepared using

the methods described by Chang et al., FEBS Lett. 1998, 422:279-283, were grown to
confluence in T-162 tissue culture flasks in Ham’s F-12 culture medium supplemented
with 10% fetal bovine serum, geneticin (150 pg/mL) and streptomycin/penicillin (30
pg/mL/30 pg/mL) at 37° Cin 7% CO,. Cells were harvested by incubating with

30 phosphate-buffered saline (PBS) containing 30 uM EDTA for 5-10 min at 37° C. Cells
were pelleted by centrifuging at 500 x g for 5min, and the pelleted cells were
homogenized (Polytron homogenizer) in 10 vols (w/v) of 50 mM Tris, 1 mM EDTA,
(homogenisation buffer, pH 7.4 at 4° C). The homogenate was centrifuged at 45,000 x g

for 20 min. The pellet was resuspended in the homogenizing buffer and rehomogenized.
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spirtof5. 5]undecan 3-one
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20 8. Brogeetling as in Example I-2, compounds of Formula I were tested and found to be

q“éeﬁ?ﬁ\?% leﬂm%AYé-)a#eflgcze%to a&@ﬂ%ﬁ‘ﬁ%dr 0-1soqui nol i n-5-

am no- acetam de Wil e the

present invention has been described with reference to
t héxagdeI-Bi cDog In Vivo Intraurethral and Blood Pressure Assay

The following describes an in vivo assay for measuring the relative effect of test
compounds on hypogastric nerve stimulation-induced increases in intraurethral pressure
25 and phenylephrine-induced increases in diastolic blood pressure in anesthetized dog.
Male Mongrel dogs (10 to 20 kg) were fasted for 12 to 18 hours and anesthetized with
phenobarbital sodium (36 mg/kg, i.v.). An endotracheal tube was inserted and thereafter
the lungs were mechanically ventilated with room air. The right femoral vein was
isolated and cannulated with two polyethylene cannulae, one for the administration of a
30 continuous infusion of phenobarbital sodium (5 to 10 mg/kg/hr) and the other for bolus
administration of test substances. The right femoral artery was isolated and cannulated
to the abdominal aorta with a fluid filled polyethylene cannula connected to an external
pressure transducer for monitorin‘g diastolic aortic pressure (DAP). The bladder was
exposed via a ventral midline abdominal incision and emptied of urine through a 22

35 gauge needle. The bladder was cannulated through a stab incision with a water filled



enbodi ments thereof, it should be understood by those
skilled in the art that various changes nay be nmade

wa@p@smeosdval ents may be substituted w thout deP&Er/EPIVg4/007027
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fromthetrue spirit and scope @f the invention. In
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V\Pﬁi’c@édithshﬁ Efcduﬁgle(['@ corhpouridé of F@tﬂrﬁlﬂa hiverabaed iral found to
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Compounds of formula I are active in the above assays. For some examplary compounds

the following table shows corresponding data.

Compound pKi

alpha 1A | alpha 1B | alpha 1D
2-[4-(1H-Imidazol-2-y1)-piperazin-1-yl]-5,6,7-tri- | 8.95 8.60 6.34
methoxy-1H-quinazolin-4-one
2-[4-(2-Imidazol-1-yl-ethyl)-piperidin-1-yl]-6,7-di- | 8.28 8.66 7.06
methoxy-5-methyl-1H-quinazolin-4-one
4-(4-Fluoro-phenyl)-9-(5,6,7-trimethoxy-4-oxo- 8.21 7.86 6.59

1,4-dihydro-quinazolin-2-yl)-1-oxa-4,9-diaza~

spiro[5.5]undecan-3-one

N-[2-(6,7-Dimethoxy-5-methyl-4-oxo-1,4-dihydro- | 8.8 8.8 7.1
quinazolin-2-yl)- 1,2,3,4-tetrahydro-isoquinolin-5-

ylmethyl]-N-methyl-2-methylamino-acetamide

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various

changes may be made and equivalents may be substituted without departing from the
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guani di nyl, hydroxy, al koxy, aryloxy, and
aryl al kyl oxy; R is selected from hydrogen and al kyl; m
is 0, 1, 2, 3, or 4, nis Oor 1;, pis 0, 1 or 2; and
gis 0 or 1; or an isomer or
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xy- | H qui nazol i n- 4- one;

2-[4-(2-imdazol -1-yl-ethyl)-piperidin-l-yl]-6,7-dinet
hoxy- 5- net hyl -1 H qui nazol i n-4- one;

4- (4-fluoro-phenyl)-9-(5, 6, 7-tri net hoxy- 4-oxo-1, 4-di hy
dr o- qui nazol i n-2-yl)-1-oxa- 4, 9-

di aza-spiro[ 5. 5] undecan- 3-one; and

| V-[2-(6, 7-di met hoxy- 5- net hyl - 4- oxo- |, 4-di hydr o- qui naz
olin-2-yl)-1,2,3,4-tetrahydroi soqui nolin-

5-yl menyl ] - N- et hyl - 2- met hyl am no~acet am de. 3. The
conpound of claim1l for use as therapeutic active
substance. 4. A pharmaceutical conposition conprising
a therapeutically effective anobunt of at |east one
compound of claim1l and at | east one pharmaceutical
acceptable carrier. 5 A nmethod of treating a di sease
state in a patient nodul ated via an al pha- 1A/B



adrenoceptor wherein said nmethod conprises
adm nistering to the subject in need of such treatnent
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compound of claim1l. 6. The netdpd of claim5 wherein
the di sease state is selected fromdisorders and
synptons of the urinary tracigggxual dysfuncti on,
beni gn prostatic hypertrophy, and pain. 7. Use of a
c ound of , claim 1l for the manufacture of a
n@g?&5%§WHQQ¢é%?§?ﬂﬁa conpound according to claim1
for treating a disease state in a patient nodul ated
via an al pha- 1A/ Boadreno taw. 8.A process for the

of | ¢

_NH

Z

preparation of a co laim1.9. The invention

as hereinbefore dgs I

wherein

Z  is—C(=0)-or -S(=0)—;

R and R’ are lower alkoxy;

R’ is selected from halogen, cyano, hydroxy, optionally substituted phenyl, -R®, and
-OR’;
R® is alkyl, alkoxyalkyl, hydroxyalkyl, optionally substituted benzyloxyalkoxy,
optionally substituted phenoxy, aminoalkyl, optionally substituted aryl, optionally
substituted heteroaryl, cycloalkyl, or cycloalkyloxy; and

Q isamonocyclic or bicyclic heterocyclic ring selected from (S), (T), (U), and (V)

V)

wherein

B is an optionally-substituted fused aryl or heteroaryl ring;

R’ is attached to any available carbon atom of the piperidinyl or piperazinyl ring
and at each occurrence is independently selected from alkyl, substituted alkyl,
halogen, cyano, hydroxy, alkoxy, haloalkoxy, amino, and alkylamino; or
alternatively, wherein Q is ring (T), two R” groups attached to different carbon
atoms may be taken together to form a carbon-carbon bridge of one to two
bridgehead carbon atoms;

R® is —K-R';

R’ and R are (i) independently selected from ~L-R ">, or alternatively, (i) R’ and
R' are taken together to form an optionally-substituted spirocyclic ring;

K and L are independently selected from a bond, optionally-substituted C;.
salkylene, -M;-O-M;y—, —M;-C(=0)-M,—, -M;-C(O),—M,—, —M;-
C(=0)NR'*~M,—, and —M;—NR**~M,—, wherein M; and M, are selected from a
bond and optionally-substituted C,.salkylene;
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R' and R" are independently selected from hydrogen, optionally-substituted alkyl,
aryl, heteroaryl, cycloalkyl, or heterocyclo, provided that if K or L is a bond or
~NR'®~, then R and R'® are not selected from phenyl, pyridyl, or pyrimidinyl
having a para substituent that is CO,R*, wherein R* is selected from hydrogen,
alkyl, aryl, araylalkyl, guanidinyl, hydroxy, alkoxy, aryloxy, and arylalkyloxy;

R' is selected from hydrogen and alkyl;

mis0, 1,2, 3, or 4;

nisQor 1;

pis 0,1 or 2; and

gisOor 1; or

an isomer or pharmaceutically-acceptable salt, hydrate, or prodrug thereof.

2. The compound of claim 1 selected from
2-[4-(1H-imidazol-2-yl)-piperazin-1-yl]-5,6,7-trimethoxy-1H-quinazolin-4-one;
2-[4-(2-imidazol-1-yl-ethyl)-piperidin-1-yl]-6,7-dimethoxy-5-methyl-1H-quinazolin-4-
one;
4-(4-fluoro-phenyl)-9-(5,6,7-trimethoxy-4-oxo-1,4-dihydro-quinazolin-2-yl)-1-oxa-4,9-
diaza-spiro[5.5]undecan-3-one; and
N-[2-(6,7-dimethoxy-5-methyl-4-o0x0-1,4-dihydro-quinazolin-2-yl)-1,2,3,4-tetrahydro-

isoquinolin-5-ylmethyl]-N-methyl-2-methylamino-acetamide.
3. The compound of claim 1 for use as therapeutic active substance.

4. A pharmaceutical composition comprising a therapeutically effective amount of at

least one compound of claim 1 and at least one pharmaceutically acceptable carrier.

5. A method of treating a disease state in a patient modulated via an alpha-1A/B
adrenoceptor wherein said method comprises administering to the subject in need of

such treatment a therapeutically effective amount of at least one compound of claim 1.

6. The method of claim 5 wherein the disease state is selected from disorders and
symptoms of the urinary tract, sexual dysfunction, benign prostatic hypertrophy, and

pain.

7. Use of a compound of claim 1 for the manufacture of a medicament comprising a
compound according to claim 1 for treating a disease state in a patient modulated via an

alpha-1A/B adrenoceptor.

8. A process for the preparation of a compound of claim 1.
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9. The invention as hereinbefore described.



