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WD 2005/ 005397 PCT/ EP2004/ 007027 -1 5-substituted
gui nazol i none derivatives This invention relates to

" wo %4k0@39] i none conpounds, nore particularly, perEP2004/007027

substituted quinazolinone cgnpounds-and salts thereof
whi ch are useful as al pha-l-adrenergic re- ceptor
antagoni sts. The invention further relates to

phar maceuti cal conpositions containing said conpounds
and to nmethods for their use as therapeutic agents. 5
Al pha-| -adrenergic receptors are G protein coupl ed
transmenbrane receptors that nediate various actions
of the synpat hets g HaghiQUSHiSNENDEhE Aerdafbest he bi ndi ng
of the catecholam nes, epinephrine, and

nor epi nephrine (NE). Currently, several subtypes of

'I'fhﬂ@n@hﬂbﬁrelaﬁ@%&ﬁﬁrﬁ&bﬁnéﬁcﬁﬁﬁﬁd@dwrﬁoﬂé@@tﬁtulﬁlyew substituted
or Ich the
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comtaining saiyl comepespdp apdrty metwds fardhiciniserss Beagipawtic agents.
prostatic hypertrophy, also known as benign prostatic
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rAédatl @ziridﬂis mﬁ@g of €he dyﬂq:"a&m Ghetlioli§ systeint gbmmgh thebiradingof the
and, sexua uncti o s suc raz

W&Hﬁ”&ﬁ%‘ﬁs’ BB AR ﬁ‘&f iephrge ( w«“eu ségs{#,gt}#types of
tﬁé i hM'adtéﬁ@rﬁ@ece%%is addiRh@retoeddse ﬁirlvﬂﬁch the roeﬁifki;dlangbeen
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and frequency). However, these conpounds are al
AIPRa-3 WtenBeepiel Lddonieits tasve bbammwﬂan mﬁhﬁ:ﬁrwsa:lhnic@l stadiseto be

significant. side-effects, part|c; card asc
s 1§V’é’ﬁ BETRb T aisoRTHBHrHEn BP N BERs HgRy. dso

! d | r%ﬁlcﬂf : &m%BP'H)@iSn ﬁ%téhgfjplﬁlﬁaffeguﬂg men over fifty.
i r edness ese effe an linit do an

’&hq FIPAO S pf e SO AR PR HGt g PRLIOAESC tes Byired gty in
WihioRRiAd sBRAT &%ﬁﬁiaﬁ@hc Brusd sudh @Spragsitl, Eﬂldtﬁaﬂnih tddﬁazosm and

[

subdj vi si on of ‘al pha-1 adr tors

tphiesinEre Hreenuneh sinicrl age %{%@’Sﬁ@éﬁiér f?%“&‘lheb‘-’ﬂl
SAERS O Byrh insct@ged«émﬁ%n) hd s%&w@" e&hs V&g nocturia,
antagoni sts ha ow for an inproved, syipf{onat i

ByiBary MEgh andrfrengemN Bpveven th%aﬁépmpﬁ'éﬁl%ﬁéﬁ Bfm-sugtwe selective

| %19&3 Ravelthd ﬁét@ﬁ]a? 't&i@atﬁé gzﬁﬁﬁi@ant@ﬁﬁeéﬂe ; pattiGilarly ¢a2aRF4scular effects

been” f ocused e role of the al Eha I"A

austhens @@@praé hmqimsw;e dizgingrs-and synseRs pad Chialiects Rches asthenia
g&%ﬁn&s fox&?cagf 1RARTWoGAE 85d tHE dilRalemBdRy & Acing symptoms

rostat’e o man and appears-to be the receptor
mesaciated gt induced snooth nuscl e contraction in

t hese tissues. See, V\D 2005/ 005397 PCT/ EP2004/ 007027 |
%thgrrfxacp i({g&?l &gch@g reg % %KS \‘ﬂf gg%@?x{%ﬂ%f%%aﬂ]ﬁﬁgﬁoceﬁﬁﬂ #to alpha-
1A, a1pha~ 1B, and alpha-1D adrenoceptors have led 10 the suggestion that development
of subtype-selective antagonists may allow for an improved symptomatic treatment of
BPH with a lower incidence of dose-lirniting 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,
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Phar macol . 355:412-416 (1997), Forray et al., Mol.
VEhZWHEESP7 45: 703-708 (1994); Hatano et al., BrecwEP2004/007027
Phar macol . 113:723-728 (1994); and Marshall et al.,

Br J. Pharmacol. 115:781-786 (1995). Snooth nuscle
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con(t1 bhuLia factor. ﬁh observati ons have ?ueﬁ e(%l

t he %y oth egll[agﬁlzhzf% aly Tg-%maiﬂ- Ef3) pdod 890t Sweoth musde tone is
anttagevidsiv avaysbute SubatagahIBEld e 1P b EdAEF Ubstruction observed in
decrease . t resistance, lead to | n’provec"j

pha‘?aﬁlaef:l%tvﬂgi’ EEE [f%B‘r"“YBIg L f IR WPei36-83R (E98)]. i Inciiegsed prostate mass is
of tasv 4 tuntiibutih@fatee, TNERLBEEv Y '

to seek. treat rr%nt .. and these, %nﬁiﬁgﬁfgg%gyﬁlg?gﬁ%ﬂ&%ﬂ an alpha-
rray%és“g’lfgéeé ke HHREQI 03k Vg arseleciinempd signifishat decrease in outlet

obstsistetdeg feallito BnpitREdBhartachthel P g1gs) - Thus, it
woul d be advant ag%ousdrpﬂ_tlo Sr oviedg?a tl??efg'apy for

reating patjgnts exhihiting obstructive synptons '
1% n g?%‘f(e‘%f’rlpﬁlﬁ-ﬂiIVé oé drretatiyg sypaptprs whichpromgit the patient to seek

r edretrhent, afid dhesé iigtive §oatdnisihif & R it
patients w.th. BPH nay. be achj esve(}‘ Vi%@nﬁ% na i%ﬁl%‘?

al pEEROPArablg ohstopriionsi.c. agpmgharincile rates) + Fhi itwould e advantageous
lte pudvede 7 lgerh : |
oo Tt o S AUGSER Gy R0

is. expected to | ead to reduce

t haFEResmrient; Huebeligredibehredysiaomef obstructive and irritative symptoms

19101in SEMD HrithBINE hiayBed Vi LS bLE ARRa- )

- pat eEt s, and, pat_enta\fgf)plaiﬁg‘g% %ﬁé L%@yglaﬁﬁlg%gfaﬁ,ﬁa \kﬁ‘eatuﬂgllpha 1B
supFayBE SEAFaY inp drugagoleadh. Wbe ko of alpha-pbr alresbdeytor antagonism is
I efe@b&R&ELd 1Rad . : fiLst aspect, .ther '
o B e e it BOREG dcdelfihs the wsc of
| QURD-ubfyPN-pefachive fentwherein  Z i s- C(=0) - or - S(=0) 2- ;

25 Rand R are |ower alkoxy; Rs is selected from

hal . r optional.ly substitute ;

oham ll;%@ﬁ%ﬁ%%ﬁ@&é}ﬁaﬁég app ﬁaﬁ;i{s’ a@?ﬁ{g@}& W&%};p‘;:r supra or infra, are
2ty grehdyeabicyincorpuratedby teferendesiniitsehitktjpenzyl oxyal koxy,

optionally substituted phenoxy, am noallyl, optionally

s ulbrs fitstdspebt,ahore is popided a@biyound Of b Bsiniuiat ed

het eroaryl, cycloal kyl, or cycloal kyloxy; and Qis a

nmonocyclic or bicyclic heterocyclic ring sel ected

from'S), (T), (VU), R@ 2@9)5/ 005397

PCT/ EP2004/ 007027 ~

RO ,-NH | (1)
RS
wherein
Z  i5—-C(=0)~ or-8(=0)y—
25 Rand R’ are Jower alkoxy;
R is -seiected from halogen, cyano, hydroxy, optionally substituted phenyl, -R® and
-OR>

R® is alkyl, alkoxyallyl, hydroxyalkyl, optionally substituted benzyloxyalkoxy,
optionally substituted phenoxy, aminoalkyl, optionally substituted aryl, optionally
30 substituted heteroaryl, cycloalkyl, or cycloalkyloxy; and
Q  is 2 monocyclic or bicyclic heterocyclic ring selected from (S), (T), (U), and (V)



3NRe (RFTRORo (M "~~tRLO(S), (T), g (U and /
(R)m () wherein B is an optionally-substituted

fsRd or heteroaryl ring; 5 R7 is attached to any

W 5

avail I/g‘%?? carbon atom of the piperidinyl or PCT/EP2004/607027
pi perazinyl ring and at each occutr+rence is

i ndependently selected from al kyl, substituted al kyl,

hal ogen, cyano,, hyd('kg;,f alk_oxy, hal oal I§0>§Dy, am no, ( °

and al kyl-am™po;, or atjvely, M Qis ringi™
(T), two 7 droups attiac @ diff( T ent—@arbon atofrs
maybe t dken” t®getder Ao form a arbon, bridge of g%
one to two to brfsg’gehead car bont‘at ons;® Rs ig'tf):@[%m ®a
RO and (K10 are (i) independently selected from-L-R 5,

or alternatively, (ii) RO and R10 are taken together

to forpiape;pptional | y-substituted spirocyclic ring; K

and L are independently selected froma bond,

opt i ondl | if259psiphallyrwdstiinted fuSeddablorheteeparil rikd; Ve - ,

M- neero, i rachetlh s ManEsrboN ion bR Wk syl Eiperasingl ring
bond and ¥ptatench ¢<§Plumqb®|tib hlﬁegelndahﬂ# ﬁﬂé;yd:cbﬂnem AR sabslituted alkyl,
R15 are i n ect e r rogen, .

optional | @%&é%ﬁ%‘t%’ﬁ %Vrgg%'?_‘?m i‘f@?i,ko elag&'b%u"?fi ,alkylm‘” or

cy g I ogl kyaltergativielyt whereinaD és ripg (JK/)%]I ﬁb&dRRl 57t fratps itttalﬁhai td-c%iff(iarent catbon
a bond or -,1.then n are not .se| ecte

f rom phe n%:g%g py IE i gﬁl‘ etn[){ ?gept%lrﬁﬂ‘%ﬂ’f%ﬁlcﬂhgvf R lﬁéigé of one to two
Qubst i t uelridgehedd dasbc®CRERR;, wherein R22 is sel ected

fron1h¥grﬁg__ 1¢, al kyl, aryl, arayl al kyl, guani di nyl,
hydr oxy, -al koxy,. aryl oxy, and aryl al kyl oxy; 1116 is

sel ect @ idORY byl PR RARENH $¥dciedBds -9 R, i) R®

4, 25 njg 0 or@tg)?ﬁpfg 0, 1521[5} or 28; r%dr?g Egﬁsb%ﬂ?eg?atﬁgﬁ’ (if) R"and
i soner or Rpeertakendiogetben tioyforn er pptibhalysadbstitubsddpabeyclic ring;

or prodt M f BeriRed SEONHo A8 REGL here i

provided the'c onpg Sﬁg&g‘@ Sglgﬁ%%grg ué%g%‘f'fog ﬁoﬁiﬁé’ %@St‘é“%ed Cr-

Isher apeut jatkyleme HMe-CoMist ae-C(=0)-M;—, —M;-C(O)o~Mz— , -M;-
C(=0)NR"-M,—, and —M;~NR'"*-M,—, wherein M; and M, are selected from a
bond and optionally-substituted C; <salkylene;

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;
mis0,1,2,3,0r4;

25 nisOor1;

pis0,1o0r2;and
qisOor1;or

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



In a third aspect, there is provided a pharmaceutica
conposition conprising a therapeutically effective

anount of at |east one conpdend as defined above and

at | east one pharnmaceutically acceptable carrier. In

"a fourth aspect, there is provided the use of a

conpohﬁﬁmé ditech Hyredhpipeidedihe eprapouns pdefioed abevaofor pse as therapeutic
aRidE edemmde. conpri sing a conpound as defined above for
treating a disease state in a patient nodul ated via

an al pha- 1 A/B adrenoceptor. In a fifth aspect, there

I S pr DM dledaspe) BEe %%ré@dedtal'bﬁﬁrﬁ{agﬁﬁﬁﬁt éoHBle;ioriia:comprilsing a
or mul a

onBoqu ai.defined above. The conpounds o
@Fﬁa AHEVR cHediive amprt of #idrayt ongvampage sudelingd ahoveanday beps one
pliageticzilyngcifisladapia- 1A and al pha- 1B subt ype

receptors with selectivelylesser activity in

ant agoni zi ng the al pha-1D adrenergic receptor.

Accor Riarfghgh aspék,dheFORPRVIIE tHfusdB 2RPMIAR A ned above for the
PCT/.EP2004/ 00,027 -4 Farmula (I) _ are sur€r|3|ngly . )
DRSS ¥ R Brepeamprising aeamnoyndssisfinedabpesipptieiipga disease state in
- 4 tiedtinpidalatd viang aphphA/H BirERegRéor ant agoni smwith

reduced side effects. Disclosed herein is the use of

conmpounds of Fornula (1) in the treatnment of a subject

havi ni afifd] aspeps dhase igpevided s picsesalfdral mt@ehtioy of  eatpvend as defined
MWolkhh an alpha 5 | AAB adrenergic receptor antagonist,

whi ch conprises administering to such a subject in

need of treatnent therefor, a therapeutically

t1.l t . f F .
T Grtol BB E R 8, (Faby B3R B G B e Bt iy
aiagonizingisialphat 1omd alpbd-iBistigypdrecergpRciith Sdctioely BRstr activity

| ai : initi ' bel qw. . It . b
PP R el Al b loEcApfariiein, iid hvmpgacs of

appended cl ai nms, the singular forns "a', "an," and
"the" include plural referents unless the context
clearly dictates otherwise. In general, the

nomencl ature used in this Application is based on

Aut oNono, a Beilstein Institute conputerized system
for the generation of |UPAC systematic nomencl ature.
Chemi cal structures shown herein were prepared using

I SIS(r) version 2.2. Any open 15 val ency shown on a
carbon, nitrogen or oxygen in the structures herein
indicates the presence of a hydrogen. As used herein,
the term"al kyl" neans a |linear or branched, saturated
nonoval ent hydrocarbon noi ety of one to eight carbon
atons (preferably one to six carbon atons), eg.,

nmet hyl, ethyl, n-propyl, 2-propyl, tert-butyl, pentyl,
and the like. "Lower alkyl" 20 nmeans an al kyl of one
to four carbon atons. When a subscript is used herein
followi ng a : '




carbon atom the subscript refers to the nunber of

carbon atons the naned group may contain. Thus, e.g.,
wOroo#mbioyl nmeans an al kyl of one to four car boRpc®ir@s® 1007027

(i.e., lower alkyl) including net4hyl , ethyl, propyl,

I so-propyl, butyl, and tert-butyl; hydroxy(G - 4)alkyl

ne . t.Ld :

TR ) 3 00008, L8 LU o6 POT, BRI SR B

meafghag 1 @ﬁéarph@rlBo?eamhwe@tamm aithd cdiced Isisteteffects.

hydrocarbon noi ety of one to eight (preferably one to

Si X)isGeked BétciatidIRe usc T GompdRES VISR &} Axhene,
propyl ene, and the 1like. \Wen reference is nade to a

| i rikestmgrbeln subiactibiving adisedsk ylatathat i allpviatessby eatment with an alpha
\Yg
3 I@@-a@)fed\@o forafdad ;
ohergos 1c red};/i) o% SA%EG whi hgé& g‘djsg M-ug%tenrf‘gtt% such a subject in
opt pesal Wﬂ@%&ﬁh@rgm Tébt@}?lﬁ@h@ﬂy effectio amnguibteof at least one compound
- undgfishRREes f hat the al kylene may be a straight or
branched chal n al kyl ene. WD 2005/ 005397
PCT/ EP2004/ 007027 -5 \Wen the term "alkyl" is used as
a sgﬂkﬁ%@thewmtﬁgd ath@fqibm%tenps nsediin thspn@pyq:aéiopymdudma the
or Bﬁéﬁt&?ﬁ@lm t
Spe ign% ; bl gﬁ%éeﬁrﬁﬁfgrﬂd’%%n b%lqéxg 4 Emis?géﬂoteﬁ that, as used

al kyl group ove ihg

8n emdhe ﬁmcéicepvp@ fred g1 appomder] daibss the siogelas firawst'ey "4 omd "the”

* prae e Rl heRL SR REIRE A aicHifomgrice

phenylbutyl and so forth Fwdroxyalkyl i ncl udes

2- h&rgenxgahtthy hcmlenﬂhtyiddf ﬂseﬂlmtllilyhpph&ﬁﬁﬁﬁsfbﬁsadl onWutoNom®, a Beilstein
3, 4-di.h drox but and so forth. Acc @Eﬂ as .used

herIé’rs site o BPﬁséed’ iy She Espeietipy of & shitepangngmendature.
sub ®[ .
subst it ut&?&lﬁﬁ‘a% re ergésﬁglt?oggﬁép gﬁkﬁ L%H&Q%Sp %231&‘?55‘. Any open

def valectyahowe olnal\na.ﬂ@m nérodenmr oxydende tlor stfuatires herein indicates the
substltuen% &@re erably one to two substituents),

i ndBIETNE LAY LOB Rt ed “ 10 from the group consisting

of hal o, hal oal koxy, trifluoronethyl, cyan, nitro,

- RdAs néadzher & the $r@) Rlkyl™ Hedd 2 hear dH(bi@hthed, saturated monovalent

“NBHOCTRGh ardi e ARt 5EA0 S rlmh Rl L SPELH wgearbon atoms),

fro hﬁﬁt}g&%ﬂaﬂ errtﬁi}ﬂJszJ}opyh %W-Bﬁwl Peixiyl, aﬁ&&l@éﬂ&r Ylower alkyl”
' cycl oal %:b het e is selected f rom%

%8al FFRDS fﬂ%ﬁw og § fouk é%@PBé‘F‘WS 7 3 SHhsGrpt pged herein following a
het esB6 atdn, AP %&cﬁﬁt r%ﬁ.lr?ﬁat ﬁg nffBe} & dﬁkbonlﬁtoms the named group may
het er oar yl yc oa het erocycl o, and each of

' Ra, cqagamR Thyg mﬁwlmwan%mbﬁﬁloﬁam to fogn sasbion giasas (i.e., lower

hydrglk@%dﬁmfg “%ﬂlig"h&ﬁﬁa?{ g?’L 158l proPll Butyl) Fha ¥t Yyl bydroxy(Ci.

al ky m@ ltofp)le tc(chaer @mma:ayib):uqu:@ﬂa{a hydroxy group; and
% , -C(=NRe)-R; -N(R)-C(=NR)-Rf, -N=C(R)-w
\ RR and/or a O - 6al kyl substitut ed with one

to tvvo of hal o, hydroxy, Q(al kyl), hal oal koxy, 20
t ri fAlkyleogeitenhs a iyeamor beaniched, sa:htapt(hdwuient hydrocarbon moiety of one to

- S0 %{gﬂk nyje%erabqp&'fjé to%(c%}bogyitz)ms, 2 g > n)_:(|a_t|hy1ene, ethylene, propylene, and the
like. When reference is made to a linker group including an alkylene, e.g., asin
-M;-C(=0)-M;—, —-M;~C(O)~Mz~ , -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.



and/or C(=0 al kyl, -C(=NRe)-R> -N(Re)-C(=NRe) - Rf,

-N=C(Re)-NRf Rg, and/or -N=R', wherein Re is hydrogen
WOR0F/H#E7 al kyl, and Rf and RO are sel ected f rrgm/EP2004/007027

hydr ogen, al kyI c 4al kyl ene-©H, and

Cl -1al kyl ene- (Xal lcyl). 25 The term"substituted | ower

ﬁlW}nhﬁ thesams ¢ ﬂh}rl’aiskmé% ofa Gifex E)&lfWan?ﬂfeb&Fn@%ﬁ&ﬁs fpl'w:nyla].k)rl,” or
ay| or ree_.substifuents selected from,
h a?ﬁ %@gﬁt léﬂs i8 lﬂfﬁ&d re&réﬂ) kY |a.£kyl STRUP 3%1 K51ed above, being
Cyﬁbst;m&ﬂlmﬂl ord dﬂh@ﬁl(dllfbfer& (k) ﬁﬂﬁkﬂme&%%t?d from the other,
n Qr X e term
e e R raray TR R s berab Bpeaetby, 2
5 dqﬁhmgmu@ma selgeiei THRR m  foRdey2-h r@@,regﬁu houwdroxymethyl)-

ah@ é‘%ﬁt‘?ﬁi‘ft@gm@% '5% ibe%[fr@agr Acc g - hzfasl ur;ecll herein, the term

haTtyddoyhlicyinyahised Yo déBinalakyber ohRéORRIKIYou yﬁﬁﬁed below
am no, al kyl - am no, SOZ(aI kyl), CO2H, C0Z(al

kyl
al 5/ 005
pChBm o At Bhy S A reti, (%Y ey éaa%afgws lving one, two,
ORthredMrefoer subRitubists fpriferatly oﬁélﬁﬁtﬁdotskibﬁﬁuéﬂtﬁ Yindegendently selected
"l ower  al koxy" is a grou erein R 'Is
_1001 2 g groupwastm of%mgelo_dkgm tflusrometbyk oyamol aitroR-R%, ~OR?,
P b I
| af a
cyol SDARRIY end MR "Wny R B X A ifqdpthdently seected from hydrogen,
C a@baﬁﬂ&ﬂn@nﬂ% aryl, mrdanyhtchglbaikﬁt ard hhtffiryd:yclo, Rfid sélhﬁed from C,.
al %%Ye ne é;i)%gf ]I\L{X%%%Eﬁg r%aﬂggﬁbg@?géoﬁ% ois aé?‘ftﬁ%ﬁ"m aryl,
15|f1 erle‘lemarﬂﬂcy\ﬂhelkyﬁh fed h@emﬂc(belhé antl sadlsE R A, R° s Rc} # turn is optionally
0 t her,_spe as i
"ary oxygc,l%ﬂﬁeflg’ 3’? ?fcthg&? O%agﬁ\}l H%;&A‘?@VF ¢roxyy ﬁi(fgkyl)’
?ﬁ&ﬂb?%{bm, cmnooxmgf E)nalkﬂmm@ gp)a(aﬁq;ll l8 C%E , @OL(alkgB Cl=€0)H,
.0 eci fica nane rou us e.
a@F@?f‘[‘ﬂr ‘e(f%(STh},R IR H%» NR%RF gnd —N=R’, and/or

| t R
wher g S%&ﬂﬁéﬁé%%ﬁoogfﬁ %iﬁ%&léih&f&f%@%ﬂ% halpalkoxy,
20 o tifyeorgmesthyl.-cparR; amiges pRylamio,i-§Oa(alkiR (R@iH,sﬁl@i{a&sl),lG( 0)H,

or a0 o TROR Y0 T A RS RO AR, e

sujgslﬁft%&gupeteroaryl oxy" nmneans the group -0-R,
wherein R substituted heteroaryl. Phenoxy is an

exarrpl e of aryI oxy, the h§nyl noi ety of which
R"is hydrogen or lower alkyl, and R’ and RE are selected from hydrogen, alkyl, C;.

salkylene-OH, and Gy 4alkylene-O(alkyl).

25 The term “substituted lower alkyl” means an alkyl of one to four carbon atoms having
one, two, or three substituents selected from halo, haloalkyl, hydroxy, O(alkyl),
haloalkoxy, cyano, amino, alkylamino, SO.(alkyl), CO,H, CO(alkyl), 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-
arnino, SO(alkyl), CO,H, CO»(alkyl), C(=0)H, and/or C(=0)alkyl.



may be optionally substituted as defined bel ow for

"aryl". "Al kyl carbonyl" neans a group - (C=O0-R wherein
WORO090033%y| as defined herein. 20 "Al koxyl car bamyke2004/007027

means a group - (C=0 -R wherein Rg.s al koxy as defined

herein. "Al koxycarbonyl al kyl" neans a group

- RAKGTOrefs 0ok g dtpFOR!, Svibdy Renengs oebitiata M8 CA Rower

a%(f%)wts al koxy % efined herein :
4 yfsérﬁ"fﬂ%‘@ off ?mmn%dﬁgl aal@floup -(C=0 - NRR
vvher ein Ris alkyl as defined herein. 25

" Plaenidimyifi mess s bepl ofBafsnilgr oup - (C=0 - NRR  wherein
Ris hydrogen or allryl and R is phenyl, which maybe

opti onal |y substituted in the manner described bel ow
for “aryl" WO 2005/ 0053%7 PCT/ EP2004/ 007027 -7

" Cydoal kyl al kyl car bdﬁ%gl‘fng%ns a group -(CO-RR
wherein R is al kyl ene f|ned herein and R is
cycl oal kyl as defined ferein. "Amno" refers to the

59r NH2. Thus, an am noal kyI refers to an al kyl
%E%EWFIHB‘ 1s ipfAenertlentl Ehssogan aralkyl & defiped IobRinNHBnidinyl includes

Qtdataﬁh&&i Yorktdshi
forth. AI'?%y?ram n%m ref%%&%ﬁmﬂ ganli%ﬁgamgfra]on furan-2-yl-

h & <A PRFREHEF oy Y- élmmla%am@hmylaandiﬂaﬂikyl ami no groups
having the formula.-NRR, wherein each Ris an al kyl

grma@ Welan Al AR RAR i ’ ,
fere D ALYOAPR R whLR § i ot eaih and R sty
Bereef ers to an al kyl ani no wherein the al kyl
portlon is substituted froma group selected from

10t hﬂ.ﬂﬁn“tﬁ@ﬂehﬁdoﬂb BMBed ¥ a ﬁifﬁftf e%@}ﬁn%lsg&ﬁ?@%ﬁ%m&gd group, as in

Am oallgyl means a grou

qreroRIRXHA OF eiﬂ'ﬁl qﬂ@” thisioydapmthaban defgenetbm is present -
h eﬁsed lﬁlﬂ@f‘&) @@%HRB sbéaﬁéah “n d%q{)ﬁﬂcl eﬁin{}eér g Eﬁ)?’trefers to the

group -R - ﬁnﬂs e spe
heB®UR -QsR %hngm Wkl 'hyﬂefoarﬂnxiy”trhfersgnmhmgrmp NRRRyssherein R’ is

b S]Iltg'lg{( gl ar%%%lo W&&y’ BB 6 thd gQ'ou SrSigy , Wherein R” is arylalkyl such as

mimdalk g wmw amoup’ahieyﬂs thegmhﬁip a—()lglf({owherem Ris
a as 3
R?‘f”?%ﬁ“f“‘ 4T B S BB er 0 st S L R et R
al 'R‘} tltu%hﬁtgpmﬂ amy:hbxy Efan resarhpleaf ﬁi;rlhtﬁny,aihle phenyl moiety of which
et i £ at east one
o LR 5€ ob oty BEKELE AN pEB I T ot ety. Thus,
the term"” aral/_me i ncl udes phenyl, 1 napht hyl, and

2- Flkspeahpnyl Teatsargrotms (=0 JaR seher g Rusldkylfab defihed Hiends.
having fused thereto a second non-aromatic

e o s ST S P o3 B

such_as benzothlenyl benzopyrazoly
bertprysartoavialky!’ nirenvo grouphBlT=OpFowhdrein/ I keglkylovetds defined
t Pferein and R is a]lcoxy as defined herein.

"Dialkylaminocarbonyl" 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

ow

l‘lary .



understanding, however, that in the case of bicyclic
roups, the point of attachnment wll be to a
W(bﬂ’é 9"(1 Yr benzo ring. A "substituted aryl" i SPCIYERZOpY/007027
group as defined above having one_to four (preferably
~one 25 to two) substituents |ndependently sel ect ed

f g‘ﬁr Ficiohkﬂaﬂwlgmrbmvbmsdﬂs ﬁ%f@tfl g‘)? I I;{ 18 allﬁrlene as defined
AR ey Sepe ey Loy N

_Ai-C(O) 2NRGR . -Ai-S(O0_2Rq, - Al - NRSS( 0) 2RP,

- AlAIN@@( ®fR2R)@ the ghoup NED) TN3GRn amﬁbﬂkﬂ%@&s@ NRIN%1 eroup having

A f’% %"th Nﬁé&f@*ﬁﬁ@ -%H&Hz) O s CERsCNRGHNH, )-CH,

SAZaIR’gwfdz‘thr “ﬁmylammbf%fé}mbﬁwlqﬂmﬁ BGrdis Mafing the formula -NHR,

|n nd n sel ect ed from ond, and >~ opti onafly
B AR S B davive the RemrbCRER. s muapa@nmsanauwl
argﬂopphﬁt‘hjmmﬁmoﬂ?ﬂ’efe@&yﬁﬂﬁ’ groud NATFEY G- ORIRGY ngl%ﬁ'heachR 18 Cj.
y

e Pl S ARBERED Wihosr v e e svisorion's

exwpmtuwmmragr seleicted€Fdm Itﬁosélrecﬁé@mm%%su%tuted allyl groups.
2005/ 00- 9397 PCT/ EP2004/ 007027 -8 then R‘ in

[ ]
I nfs yLrs gﬁfﬂ Wflg,ea-ﬁ ( O%@bgﬁ?ﬁ'ﬁf&gmﬂa z, PoTNHR or R'-NRR wherein R' is
Pydkﬂme@s@aﬁk@d heraﬁdnﬂ?eac?ﬂd ishfficyd E@detﬁ@ H&i:‘lteﬁg eitl'l}eg'roﬁﬁ) R'-NHR may
0 C r et er oc Qrin n each
| bR SRR e teRid g hercipens ks TemiBORIY, Aavddbeeravp R-NRR may
t ubtnmlose spegificalip abfeyted thisdrbinlis egiaWikhittanke t hree

groups selected from al kyI hal o, “ cyano, 'hydroxy, 5

hal hal. oal kgxy, am no, allrylam no,
o B R F3<aRg HEDR) ARRIR{CO RNHIR" wherein
15al kagkRailks k.'&dy],ene S @fakkerkin, ROBHyd{dded 84 alkpl! dnd I@(m%
(=0 al kyl, pyrrolidinyl, and phenyl sal d phenyl “and

B L e DRI -
gﬂdﬂ@mf thgﬂ?wnan &oﬂgitgf erbes c%ﬁfklfrégﬁ]f TER.'I'L_)SYJ(he term “aryl” includes
Eﬁ nﬁa% é "Pa&han'h Fﬁﬁteﬂp aryRjrley inslRays Frnyl rings having
I\E!ﬁRBEHNFé‘Ea B&coﬁ@ ﬁon%cﬁﬁahé’\fﬁli@dy idFing, §r sJ&Xﬁd RBEN h8Eroaryl or
aI lf%l . z% d RTSFI s selected’'from-a
ying ﬂg}-ﬂs feap aryl Ipﬁlluémqmmpch as benzothienyl,
[ nbdﬂbpjrmﬁﬂ b B! t
cycl hex w ?Z?EEP Qjﬂ{l;islégot &M&ﬂexédaghg%k mﬁ@ﬂ&

thBﬂ ihg, Bopevefethet imythy casgief bisydlic axd sramepsi the point of sttachment

optvu]b]ﬁadolayp}ﬁ Sﬁ;lb%ﬂi(ﬁ%gl\/lth one to two groups sel ected
fromlower al hal ogen, cyano, 15 hal o(d 4)al kyl ,

Sl N S Ao oL
preferably one
qsh y Cb’ a0y gﬁsyﬁl}@@ﬁﬁﬂepe%)ﬁﬁw @ek@&% é%@ﬁ%/cln’mshng of halo, haloalkyl,
| §18 hyyanoabwrgweﬂw% % -8 ,phehquu, nAt—m(qaobﬁ‘f Ad-C(O)RY, -A;-
0 Eﬁé’?@ﬂ?}ﬁ SUbL R y neRi AL MR SlOLRNER AR, A,
su ﬁ@)zNqué o~AaryR'G(=)NRY%Rs uﬂpNRﬁﬂeid))R’MlSNRﬂ-%?@\TR‘C(—O)Rt
PPERY ] olTRADE AR, - A, NR® C(=NR)-Ay-R?, A -N=CR-NR*-As R and/or
30 - —A-N=C(R")R" wherein A, and A, are independently selected from 2 bond and
optionally substituted Ciaalkylene; RP is selected from alkyl, aryl, heteroaryl, heterocyclo,
and cycloalky]; each R%, R* and R' is independently selected from hydrogen, alkyl, aryl,
heteroaryl, cycloalkyl, and heterocyclo, except when the substituent is —A;-S(0);,R%,



20 aryl that is optionally substituted with from one

to four (preferably one or two) of the above
WOBEB¥ent s. The term "carbocyclic" means a eyTiEPmo4/007027

noi ety in which all ring atons age carbon atons,

i ncl udi ng saturat ed, partlally unsaturated, and

unbet pﬁ B 106selihfiiSoes TIBn @ Ty, d DLYER!

to s &ed and partlgl |y g’t% iéai(rg egzg?de'iﬂ%ﬁ{r%ggen,lower

é‘é’ yEvhi-wlaland deiand tPh érﬁstpkmﬁ@g@hcniorfomgaucgloalkyl or
at&%ﬁ@ﬂldﬁa@ﬂﬁ’ﬁi&rmﬁ%&t dack 'o?%l Fﬁ‘aﬁrbﬁnandr/ blnlgl ﬁldq{ﬂm E’u,rn is

One oraﬁmo r| carbon a ons |rocyc I C

mﬂpﬂﬁé Séiﬂbé’fé Aty R to gehgayps telegied Gon) a@cybhqdo, c'ﬂum, hydroxy,
mw&m%ﬂ&maxﬁ&mcgﬁgmus irldall9F AN9aRg Ay,

second ring fused thereto rernt

ruh’)’értwylkmba&nmﬂwﬂ —SECillod), KD, H, ChEGaE{YD)aCYJ@W C(=0)alkyl,

pr0|ded owever., hat the term
roglﬁd%nyﬂ 3 by pivesidia 2 g%‘ﬁﬁ gegonally
b.submtumd:mﬂgomtmfmre@mwn lavérf@ncbﬁgxe?m éi{d/J)r mcg@ﬂ A
use

i BRI P Pl < st et pmabhelCrikaiens) 1,

10 S PiCENEBRFOINRS C(ONEF)=R?; ROQP394 _N-p?
PCT/ EP2004/ 007027( -9 )at t a\tﬁl in a spl ro I?a%ﬁlwgﬁreu%R 18

t Hﬁfdf@&q;ha:ﬁW@fauwwang RS upieleciad ﬂ’cmmlkylnmrlr@rhchnﬁspytﬁdhhﬂd |
S C C Ll N or
o P Qe BN b B ATRE ol K], Byl GrtloRBiyt and fury
sn(blxctapt Ltetﬂntsaseeﬁeblt:@aﬁt ﬂa@lﬁm’wﬂpﬁ@c Heﬁfﬁiﬂ)g%h&%tiﬁéd&hﬁ@in turn is
CyCl.0Oa erocycl e roups an N
o Sl SR BRC WER Bpt ot LouBS lected thosmilosysy sl balogen, cyano,
tst | o (Ta3)=lkyd IsRtCndalborl HyBRRY, Iber My, SR, BEECAMNamino, (C,.
t | t t
DR ettt S Gtttk o) (o S Ou(Eomliyl, -
ar g=0J1el-eaa)id, , aiyp| ]ﬁﬁk‘&iﬂlm 1,340 p\ﬁ?ﬁ}lﬁ&?ﬁéﬁéﬂ&%fgﬂtﬁﬁbemv

as a riate glven i genus

u%%t&p‘\aﬁg gPhstitufed ythgae to tpm;oftl@wm ﬂlkyisddmw allyozy, genosed/or
he]iﬁb a %ﬁﬁ’ t
nono:- gkIn'cJ) rsg’lru?r? tﬁpy Srsrlg%}%tg cli #‘%‘l}}rjr%ﬁ)g{lﬁﬂée? p%gnyl mheansan

201 n¥gethabis §eveaa11¥|s145st@aﬁedmtha&mna trdfaﬁm (priefrably ond erdws) of the

SusHbve kISSinikdyd Ng a car bon-carbon bridge of one, two,
: or three bridgehead carbon atons, and/or having a

,glcl)nd rlang fused thereto, with the under st andi ng that
ThPCydie ansRs T Cyvlid moiger inovhi¢heallwing stoomsgtd @rbon atoms,

Caﬁféﬁﬁ&ﬂéa&rﬁ&ﬁ 6&981 vhisa &%néa%irg} Hi/d oal kyl "

|ncludes such r| S Ccy cyclo
Pentenyl cydohex I, 15 cyclohexenyl and t he
e TeRRR SPIQFTAHG §ing gatersio seimeatedabpertislnstwhted carboqrchc or

2SC YB&@E&‘JCMC gl %er.eﬂ?ﬁﬁhe Qﬁﬁb&@ﬁé 41%% 1% 91&5316@ tﬁ aﬁ&'ﬁ? via a carbon

oxygen group, e.g.,
ring atom. One or two ring carbon atoms of the “spn'ocychc rmg 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
30 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




be a noiety of the formula -C(=0O-. "Benzyl am no"

means a group -NHR-R or -NRR-R wherein each Ris
WOARYPOS3Y i s benzyl. "Benzyl oxy" neans a gr ORQI/EE20RI007027

wherein R is benzyl. 20 A "substptuted cydoal kyl" is a

cycl oal kyl group as defined above having one to four

( metmaahlawpﬁn éashﬁmta\ﬂ/&ie BtbjdrbieRlso wdﬁﬁeegﬁéﬁmg —substituted
se ecte tgr ou of substi t uents rec bove

f oF S fPPet ’é’ﬂa%?r FS@ pic ringpestign pkipicorpeity mephayesne, two or
g rthge suﬂﬁt\l&i’t&i eleateR fidin Qﬂé‘sle eaditel hedfh ML MRS Bhderocyclo
Theterm a%% shusgg hereln refers to'the groug
tipnpwhege the qpfignallyest @t#tuteéwéxroqtckynnb asa
5Tmc¢1ﬁm§&uk¢d&1mtal i lsedcpia Stichhlg,
g&@u %8 vg ésiln SE{ |sqql§gdr15§wen or 'l owe Phve ome tlv(voorthree
arOpbtagply Sldcted fEom %@tr@atqdrf@rﬁm?mm@éwtqml YWkl and -
aI lkéféroc;rﬂcoﬂngi;esb abP%prﬁ&e g&%fhegﬁﬁus@f Wi ROt oRE kB ringisa
and R is |ower GQuani means a group
’E‘EE-H\IR) NRR vvherel n each Ris i ndependent |y hydr o-
gen or alkyl. 30 " Furanyl carbonyl" neans a group of

t h'EiléuanﬁUb)&loaﬂ@?’Q)suE’ed/\H&Eﬁl r@feﬁ toSathikita M pa &fsaturated mono-
furan-2- t he furanyl npiety of ich

o]
gpﬁ‘?ﬂ'ﬁ’a‘l“f’ cé’é%:scf’{‘%% gy Mo rshse togven ring Carbon atoms and further

PGHHERZOMEH 01 QHaKq al& béhrRpeh b
gr 0 of the n (1' C=0-R mg?gfﬁﬂ'oﬁgﬂwo, o' Bébrigehead

PhiYt RIS, 2 ch ’é’lgl ecandonrg fusedghereto, withitheuoddrstgnding that the
rrepcﬁs of tabineletydlll Be koritdazm)
o t%&w S éds?"ﬁ{lf'tted Rl EOS A he BRUAP. Thus, the term
f ory ﬂ8 oéﬂ‘"‘;‘} es 80 |rmgda§@rc§qmpwlwclomﬁﬂscmlqymt¢pﬂ, cyclohexyl,
i5- Rzyﬂoh\émlylé‘bﬂd&ellﬁce akklRRaTASNE BF FRS %I/ il fbhs %??cgloa]kyl group

I m daz whi ch may be optional
de@a’ PRYoR FO‘PFéM‘@a'?%Y OXYgeRtupot.¢ nytleaiiyb storesinstha ring may

grgéjgmo%tﬁbf&g@ézé_ﬂl nyf_ gl_l kyl ene as defined herein

I'ma “defi ned herein.
"1 m nonor phol i nyl mret hyl" neans a group -(C=NR)-R

whérenkylamRiniod niegols Dgrenp oNHR-RY by -NRE-R&WHerBn dagh R is alkyl, R' is benzyl.
nnrphollnyl preferably norpholin-4- yI

i lb’é‘én%alﬁ%ﬁlﬁ’%%] CR RIS ot for o1

" hal o en" when referring to a substltuent means

20f | B0 ﬁ Stltlll@i citloalkyl” ibx gytllna]llcyﬂ glongas déﬂxﬁ:ﬂebahsl havirdglsteQo four
or e al oa
su t eph J‘GEQ?T@ R % %}%deé’é"ﬁé‘ ngy %qu%eé‘éﬁtﬂiﬁ&‘l"&w of

substituents recited above for substituted aryl groups.

"Cycloalkyloxy" means a group -OR wherein R is cycloalkyl as defined herem.

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 "Furanylcarbonyl’ 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.



atons, e.g., -CHF2, -CF3, -CH2CF3, -CH2CC13, and the
i ke, and further includes those alkyl groups such as

woR6Gdsides@roal kyl in which all al kyl hydrogen a )
reﬁlaced by fluorine atonms. 20 The tern1"ha%ba Iggngﬂn7

means a hal oal kyl group as defi-A@d above |inked

B B TS B
" HyhpRuNaH JptkferabBansrpholinotp - R-OH wherein Ris

al kyl' ene as defined herein.  "Heterocycl 0"

"heteyocyclyl "™ or "heterocyclic" refers to a saturate .
or f%ﬁfﬂf%ﬂ yRogs _aﬁéa%}’é&oé!amﬁwlvéf ﬁﬁﬁ%ﬂ&%ﬁ&& £ PRy substia-
bited &l the pidinert JefinBd Wodetfop MGteBdarfiVO i ng atoms are
heteroatons selected fromN, 0, or S(Ox (where xis an

integer f ,0 to 2), th mai ni_n i hg at i ng .
o R T e St BB RO o o e Bt and
atiefiBa2vk1, 2008/ BOPBOIp tREERIFRAQOAKAD IO Rl cribel ¥oReteroaryl.

optionally contain a carbonyl oxygen group, e.g, one

(o] W § to in the rin , be a [ of t . .
7 o Sirpf ey st ot e bR BR bR 3 eppeblerein and R is
r iingdazolic}] agdefifedbepdy dr opyr anyl , tetrahydrofuryl,
pi-peridinyl, piperazinyl, norpholinyl, pyrrolidinyl,

py#rolinyl, Jdmdazold di nyl, imdazoljnyl, e

D R e BTy oeAt et 1 R phterein s Bydjosen or alkl,
10bi mdRiicmoailrtioply pleferaliiped@phélesyho ri ngs maybe a

car bocyclic, heteroaromatic or aromatic ring, wth

t hg, under st.andi ng fhat in such cases the point of

at tateRy %“Farmng‘g T hEOHBn- ar omat i ¢ het erocyclic

ring. Heterocyclics nmaybe optionally substituted one,

two or three tines w thRal kyl, al koxy, halo or

hal oal kyl . A "substitut het erocycl 0" or "substituted

het erocycl e" refersSyge=@ heterocyclo group as 10

defi ned above having on o four substituents

(preferably one to two substituents) selected from

thﬁh&kﬁﬂpﬂﬂﬁﬂﬁ#ﬁﬁb}hﬂ?ﬂts recited above for
substituted aryl groups. "Heteroaryl" neans a

nmoppval ent,, nanacygli¢ gromatic nmojety of 5 tp 6 ring
at iﬁ%te@&nﬁ“"lf’ai H?ﬂ%% &R ebﬁ?%a, “fhﬁfté%f,err% tp d§Fbyiitpgnt means fluoro,
1shetlloas bediho, @ asdb (preteRBRCRIV ¥r §2bRML ed from N, 0,

N(O or S, the remaining ring atons being carbon, and
it.also i, s such ri.n having.,15 a second ring,

f ulBs tetrﬂ’eﬂé]lf)gﬁgf meppaliy sEpsityted withoneor TgTE semR Of Aifferent halo
seawm@bb ,é.gls-e@}mb i lng:Fga%:}%zbEg,,amml. 39aﬂc[t}{éqhﬂ<@t !:ﬁi?ﬁﬁ:tl@:l ePidludes those
may car bocyclic eterocyclic, or a heteroary

"1 Al sraies sueh e Rikllarierlintinguct A it by dragse atomsae peplaced by
caglasrihdgopri Nt of attachnent will be to an aromatic

ring containing at |east one heteroatom Thus, the

2(_%.; ' 3%;‘?‘%%%@{}%%3%0&&% #9;9 g;&?ﬁll WHI : iagg‘gq ; :ed through an
| S Qichicdz@dn) o.g.fif indFdey | 0-G,1M.OAZH] UD-CHATEAZOL P, CCLs, 2nd the

. py oTyI, pyrazolyl, pyrimdinyl, benzofuryl,
i sotrenzof uryl

"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 ${(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



benzot hi azol yl , benzoi sot hi azol yl, benzotri azol yl,
i ndol yl', isoindolyl, benzoxazolyl, quinolyl,

w0 ®0go0seed vl , benzi m dazol yl, benzi soxazol yl , PCT/EP2004/007027
benzot hi ophenyl , di benzof uran, nd

benzod| azepi n-2-one-5-y1, and derivatives thereof A

(APt e B 2 L0 08 g o

y one
t viP) 2 By phthe farsdat e ®d. Thowthetermy heilemcgﬂo mcludes rings such as

R L LT
hePBFeisy olgnyl; mﬂg@ényhmhs@bgmmMﬁ aml ﬂRFPLke In the case
ST SR W

| o¥ieEnagic IW?ID; Wﬁh @eRﬁldESStGElL@thadm sclonased thy ppint of attachment will be

P)r/rf({i t%% o ghgbf m]aﬁé/ hét ﬁgyﬁ'ﬂ:ﬁs Fn]an'ﬁ%géz 8%”813%568%%}?6 optionally substituted one,

cybvcbgieﬁhmﬁlmnw@ﬂo yﬂko:qznhalb@ryhloélkx]cept in the case
of -N=RP, then RP will not be fu yl), wherein each RP

' nAt“k'ﬁEbuhﬁecPHEﬂegﬂ?élé’y013‘§9l§§dt15 {%ﬁ?t %;P P8 Q) tﬂ@erocyclo group as

rom | ower gen, cyano,

roups . sel ecte
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, ( O e @{%1 %eﬁ Q.h:{sﬁ e}%r edt El éb0\£6 fOf f(l.‘)thstltuted aryl groups.

(Ioweralkoxy)(o 4)a|k , SOZ(O 4al kyl), -C(=OH,
- C(Beerqagila meerys 1)110119 ¢1) indhowyiclic anmamnz:ﬁﬂ*;bﬁmaﬁ@ﬁng atoms con-

A R

or Sothe remtikimgyingapemeobeing dirb Dn,lmldogdﬂ» includes such rings having
15 OQtséé?)ﬂﬁerG fﬁ%ﬁ‘ﬁl rbdls %VQ £ 8k 08 g%{{o%gﬁ reglatilg second Iﬁgﬁed ring may

optionally ute ' dazol
t hae arcsn@mqrmb:toyn@u et mayttedariocilicS kateroolic,tos aheteroaryl ring,

( g%ﬁﬁhar% gﬂlﬁdﬁ%ﬁeg\gg&% Ehatt %)Ssu%ﬁove &ﬁbSt I geﬁt%n?eéltmﬂbe to an

ph gml:l:iatm/wmg:(tumayihg at lopdt i |ona httesoasarhs Thiig) tieckens heteroaryl includes,

R BB GRS Rty Biiding ol fhigtRep ) bisetl] Bpthir it wiszoly,
2ty ahnn:bteolyl sbkadolyl, @yﬂb%lﬁyydzolyhlp?rﬂzﬁmyl Béﬁz&ﬁjﬂduise’ﬂenzofuryl
suPFrotRRGl. SruRakiot Bl b ol badabE hertaaools
]En; queir;olyll mqmﬁolyh, gﬁggﬁidazcdylalb@ﬂisojcazﬁlyl blgt;l]ﬂ::ﬂ%%?ﬁfnsyl Jf@benzofuran,
n‘gh’gﬁm eﬁ’?‘%ﬁ é@'i!ﬁnéie? Fs'gg and Ris

aIkyI cycloallyyl or | ower substltuted al kyl .
Py“[ 'fsubstmtutiz;&l I&tdf@'drjﬂf%het&o@fybﬂﬁo aﬁdﬁneﬂ’ﬂﬁé@lh&vﬁdlo‘he to four

k0SS S, B b} it st abov

herfer subbtitutdtedrgl oyl Preferrddysitbaditiattafor eibsiinied Rstefbaryl groups
group -R-R wherein R |s al kyl ene as defined herein

andnstads hosesselspted romy 1RY, vishatikriene) ,U§f=F]I§Hét1'RPy—NRS C(=NR")-R?,

Ssz\?”ggI g?‘oi% at}ég“fﬁ*ed her. ehglsg%avﬁg%gr 3‘13}' 9]](;{1 and R¥ is selected

as mau@ﬁ pmbndmﬂ pyirsiity, idaColaiyllantidazoR Bayl ﬁio&;yhohn ],

,. an atom or group capabl e of bein 31 di spl aced
_ 3% rﬂyglpb'é% pwéom@rl cyclohexyl, and furyl (except in the case of -N=R?, then R? will

not be furyl), wherein each R? in turn is optionally substituted with one to two groups
selected from lower alkyl, halogen, cyano, halo(Cy.)alkyl, halo(C;.4)alkoxy, hydroxy,
lower alkoxy, amino, (C,.salkyl)amino, (Calkyl)aminoalkyl, hydroxy(C;_)alkyl,
(loweralkoxy)(Ci.4)alkyl, SO(Cy-galkyl), -C(=0)H, -C(=0) (C,4 alkyl), pyrrolidinyl, and




i ncl udes halo (such as chloro, brono, and iodo),
al | canesul f onyl oxy, arenesul f onyl oxy,

wo 3d6xbeRs bonyl oxy (eg., acetoxy), arylcarbonylpyapo04/007027
nmesyl oxy, tosyloxy, 20 trifluoronethanesul f onyl oxy,

aryloxy (e.g., 2,4-dinitr ophent‘))@T, nmet hoxy, N, &

di pet hyl roxyl am no, and.thge like. "QOptjonal" or

"B ‘F}Y%ﬁ%@“ fgntn‘?%'%% ienalips %ﬁbgggh g pilower alkyl,
elsitr alkayy,ifindlaad/on Bhlogag C Wptign4ly subititeled detgroaryl’, such as
:NEE%%Q ?’SSH %gaf%ﬂt&%?qgg&%g;{g%cggg’te%g%l Itﬁ]ast Esaori) '%fciaﬂyr]%ub stituted with

" Gfplnh ep&dd HHus (iki@feféb%f &t gyRbpaf #hylabovafubstiuéms. bot h

cycl oal kyl groups and substituted cycloall cyl

o] S s defined above. V the term "optionally-

s S Pt ET oty e a g CTOGR Bt R VRRGY, Jhish my be
I iopEiSnally dbetithtddess Aescaibéd Rgein€fod "arys i N
"optionally-substituted cycl oal kyl or heterocyclo", or

"qptj.onal ly-supstituted ca | or . het,erocygli.c

R ol R B R T SCuB as O TR B eyt RABHE, BFgpestd from

c ﬁ@ﬂﬁ@é&hyﬂkylpﬂd’mﬂ@lé e/ oher iuﬂsﬁtl.gcs? klitylenotbalsd i]lcgl iitter:]ﬂd'ed to include

term "optj.ona -subst.i tuted” podjfjes each of the. 30 .

e auleT AT e 1 v 1 i hpro SRt Totetf wp e nitrogen
10" QPbInONA) drvuseibht foHRlh NI STBRGENE/ $:h-N(SOpR)] whidveia in this instance

P ’% :13 ugf'ic{glv};%_{ Qa [}g{g g]éq']g%tﬁi ﬁs&glégr &do%ﬂ;%{] of Tower substituted alkyl.

"optionally-substituted WO 2005/ 005397

PCTyERRARAMOT Zéns 2 dduh UBF wihereld Rk alpylendyldefinéd herein and R' is

shoul d. he ;under st oqd t hat _t he optianal, substituent
F oeTieelidiayi R st Pl tedaa gegHDEL b dorbeterocyclo.
fromthe group of substituents recited above wth
r e@q&i&mﬂﬂlcﬂhrﬁrlb ﬁﬁﬁ VR whetcheRiaslkylend @rdefnatdmedn and R is
roup.is, a er. us,.e.g., . .
150 PBAGP g HPISP Bt Rty Sohi e g describy beigip for heteroarsl
unsubstituted imdazolyl or an 5 imdazolyl group
havi agimeoupWeas the medtigecdivbstionaligntsciaridardticdif syathetic organic
t hose recited above for subiéétgéed &gﬁe%ﬁigyl ophile and
gr GRSFRISETRy .60 3P AT0M OF § BB SAPARIE QEPF RS EPIAEIPY 2 Auslsop
\évi ihchuded %uﬁt@uéﬂastthﬁigb,t%&dgﬁau,tﬁﬂ fbdlsﬁd{l&agm%fonﬁmtgrhmnekuﬁonyloxy,
enzo. ring having substituents sel ecte ro ose
e RT 64> KD tHlabom XY TS (RYIOT
20 P8 oyer BRI EdryloRg, abﬁﬂ:é(y(le. gdnou Binieaplenaxy)pinetboxy, N,O-
group- wherein the pheny portion of the group is

un%ﬁYﬁY@é@Y&m@Q@@it{%ﬁl@d as defined above in the

definition for substituted aryl. Wen reference is

MadeRRNEN dr I SptioHaBf i thdaap Rt Bk shbsequehihpddatilitdeeertensy, but need not
e.g., the "five_ position substituent," the nunbe

- ) i .
of -@q585, AR iaclyAes ipganaet Whe the GeBROLE T B BIRES i whtch it does
NI X5 0tBh8r example, "optionally-substituted cycloalkyl” refers to both cycloalkyl groups

25 and substituted cycloallyl groups, as defined above. When the term “optionally-
substituted” precedes a number of different types of rings in one line or string, e.¢., as in
“optionally-substituted cycloalkyl or heterocyclo”, or “optionally-substituted carbocyclic
or heterocyclic ring,” or “optioﬁally—substituted aryl, heteroaryl, cycloalkyl, or
heterocyclo,” it is intended that the term “optionally-substituted” modifies each of the |

tn

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 “optionalty-substituted



5 4 15 Wen reference is nade herein to a
t et rahydr oi soqui nol yl group, this nmeans a derivative
wooeo2se 4-t etrahydroi soqui nol e wherein the rj )
apg nu%bered as follows 54 B ((\ 3 NH P b0z
"Pharmaceutical ly acceptabl e exéﬁﬁient" nmeans an
excl phent that.Js, useful ,in prepar,i . .
DHATRREER PERIdyE B3Eri ke wrariod il ik optiopalsggtituents for such
n cpa{ﬁpﬂhlgylr-amﬂt_arclfqlﬁhgd‘tﬁﬁy tod Sklld&gﬁd(ﬁ:ﬂdl Yhe 196up2X @Eﬁ!‘.’rﬁﬁ&ﬂﬁ fecited above
undesi ra : e term.i.ncludes. excjpients that are
2 CRER TSR e Eomidptiiniehy the pegicalarixgiemed gropig member. Thus, e.g,
- phar‘optendlyaabstiteed éxﬁ_id'a@djl T ragee %rﬁﬁishb’sﬁ&ﬁ@@ﬁﬁﬂlbic_ﬁyl or an
excl.ppi ent " a used in the_specification a clainms |
5. HET BRSO BER AL o 6 LHcs b oCHieAT cS et el Rpove recited above
" Poasubmeciewttd Bﬁbﬂoﬁr}agﬂﬁﬁhh%pﬁahmﬁhs@f)s@u&@ RxeH Ben: i
a

a salt, that i.s.gen saf e, on-toxi.c and neither

bi 18?{&&1@ &4 |“P§Phﬁ‘aﬁg§%f e eneo ingeand s Ting BERg Eibstitaents selected
pofseshese retieed2boiehl hadtnhad mmtabagd. cal activity of

t he parent conmpound. Such salts include: (1) acid

addi tian lts,.formed with inorganic acids such as

i SEAPeR et Bt p et Egrorh e i pheny!
1oni partionastilee groMOR pfeibstit@ed dr subRttddens defugsd Hové B e definition for

MA§§,0$%a i c, adds such as acetic add, propionic add,

heSERBi ety cycl opentan epropioni c add; glycoli ¢

acid, WD 20051005397 PCTI EP2004/ 007027 -14 pyruvic

'aCY_l\Sxenl rﬁi"ktdfr@e Rehadle lﬁfﬁdiﬁ)fﬂ Q.lbaﬂﬂlgnﬁ @ﬁ@hﬂﬁpﬁ@ﬁﬂpr&&&dré,@. g, the “five

acid,.m .c acid, funaric ,. tartaric acid, .

o PO eRS Lt mEiaing of WeedRy e iTs ke op llows

acid, cinnam c acid, mandelic acid, nethanesulfonic

add, ethanesul fonic acid&'1,2-ethane-disu|fonic add,

2- hydr oxyet hanesuk{ors d, benzenesul fonic acid,

4- chl or obenzenesul floni g aggq, 5 2-napht hal enesul foni c

add, 4-tol uenesul font€ agi'd, canphorsul fonic add,

4- et hyl bi cycl o[ 2. 2. 2] - ogt - 2- ene- | -car boxylic acid,

gl ucoheptoni ¢ add, 4,4'- '

- (= - - o | . .

e e e 1 PR o RO BRHRKI o) e meansa dervative

bu©§ L.3ed-teirahrdrgisonuinple whentin thd Bngatems gteysonbaedias fgllows

glutam c acid, hydroxynaphthoic acid, salicylic acid,

stearic acid, nmuconi G aci«d, and the like; or (2) 10

salts formed when ag astdrgs proton present in the

parent conpound eit IS 5@placed by a netal ion,

e.g., an alkali netak1 on=zan al kaline earth ion, or

an alum numion; or coordinates with an organi c base

such as et hangl am ne, di et hanol am ne, . . .

t i EhpERweRRcalE acorpisbleleTFigient Anpans 2 S¥dpientdhay ik gsefila preparing a

t ergRarmRédniehl %gﬁlﬁéﬁgoﬁ a0 ddleraBy &fd)866Ltoxic and neither biologically nor
i nt'er changeabl 'y _herein and refer to aq& .
20  otherwise undesirable. The term includes excipients that are acceptable for veterinary

use as well as human pharmaceutical use. A “pharmaceutically acceptable excipient” as

- used in the specification and claims includes both one and more than one such excipient,

“Pharmaceuntically 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 pharmacologicél 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,



1S conmpound which rel eases an active parent drug

according to Fornmula | in vivo when such prodrug is
wolhiksi-ered to a manmal i an subj ect . PrOdrug%Kﬁ%HQMMMOﬂH7

compound of Fornula | are prepared by nodifying one

or nore functional group(s) predént in the conpound

of Fotnulg in such a way that the nodification(s)

M) THEC 4iedydie 2k prlpaiqand, ﬁ@cm%wdmalpac&arnﬂem aad, fumaric acid,

C aERAYEd, P{tﬂg &HgsbénE(ﬁE Wdg, eNRAUD eH’z’ch@adld cinnamic acid,
vvherel n a 20 am no, or sul hydr group_in a
c IRpisHa 268 Ipeﬁlﬁway fpnir gmémﬁh@&sulﬁ)rawl@rla’hgthawéxsulfomc acid, 2-
:hr@&\éﬁ&ulfsm’\é'a‘éﬁ b ERIRREAL S tmﬂ{)fo%@ Qs%ff?ﬁbﬂc'a?d
am'no, “or_ sul f hydryl  group, respect ive K es o
5 prioBrhyhal Flms]ﬂ@emc agidt4-toleengandfoniqricid ¢gampt oxégltf@n@aql g.
aC@BﬁH%»lb1cﬂﬂ&[b'ﬁ)d R Q eat éh‘r@& 1 ?&Hﬁ%ﬁ&heﬁ{gﬁm g

sul f at es and enzoate erivati ves amat e$ of
hy@e@xlgnetiaed-hoderygragpscarbexylic rein) d-planiyipirepiopisagid) |
A e S T
(eacg, hidroageappithyoic AEifsakicyn a@é,mncsm mﬁlcmg egdmd the hke, or (2)
e r

10 €N FH}H'I%E éf\?'fgfjgﬂ' Al dJ }gr'aftfn ;g-g%ht oA tﬁ? B’Eleflo CHhpout éi P&itd either is replaced by

acet a ers o
al dsielpdion; agcrn @l:kalll wgtabigus an alkalinereaotrios, wfanEbmipite jop; or

oS Balct bt 1 VOB RO A RLARE lABAEIRE
ortrwlﬂlaawéa@soﬁﬂﬂﬁn@hﬂglucammhmghhﬂhkabol i smoccurs for

many conpounds primarily in the |Iliver, alnost all
t
i R e e

15Pr mpwmbwh@h @ele@mmmdspmmbugl a¢dordieg fo Bomgnyla 1 i vive when
| e o
ac o Bdﬁtﬂg?y (éﬂﬁ%ﬁs@é&& E)&/y 4 1&1&%}%‘53 sﬁll:v‘lj@ét. 4 E’Eodru s of a compound of
un Ebeada htre priaparad be modifying osel ohm@se ﬁ:m:tlmnaltgampés) @resent in the
ga ' n xlt |I| ter 30l ubi.l su
e e
s usdledse da: pastne aemponndie]’nodmgy ;naluda:rcrm@mde of)ForW;i)la I wherein a

005397 PCT/ E 007027 -15
207 D BT 0 ) ST B, B TP ing A SR bliRg is Bonded to any group
Refthtenmyéaetdaeaaed mmmu nekehaneitie ﬂae:hjzdiemmmﬁbu@r sﬁﬂﬂmkyl gToup,

Ché?ﬁpga}rypgroﬁxﬁ %g? gsral?} ! S E;ftg\ge?qtc;&ﬁmlge% to, esg:rs e.g acetate,
Si |Mk}ﬂaﬂmoé€€ﬁﬁ&ﬂ‘f&nﬂtﬁﬁllﬂmsﬁ@ﬁes , ol £2g8 a6d 98RYoateJeaivhtives) and

%e Pr odr u%§ 5 %&F&Dé?% %ﬁll ver g Q%WE%%Bylﬁé%ﬁg esters of carboxyl

25C ifefdibnalyrehipy Ganthfie8@s, m oﬁﬁo@lﬂlanol esters), N—acyl derivatives (e.g. N-

o colen TGl S oo ol B oG L

As siirnad, h@fals,‘lﬁéﬁls!, el Qi) et gﬁketcﬁfég ah¥ Wi eFRld MBEtbnal groups in

Syst ens, g% (ﬁ{ u\iul | an&%‘%f ord Univ. Press, Oxford

(19?9@31’0“5“ plAgrawish and ent addition form that

contains either stoichionetric or to

ﬂo r'mtp}?afu be lrﬁetﬂmﬂﬁé&b“efd}fs ASRIMEGH, - duBaERb SR PR A4S absorption,

30 0ot ata sg eLihic Ct)é A.?thouga}ll 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  infravenous use, provide for prolonged or sustained release or delivery, improve ease of



fixed nolar ratio of solvent nolecules in the
crystalline solid state, thus formng a sol vate.

wotdoes/metorent is water the solvate formed is aﬂbﬁgﬁﬁ%ﬁmomw '
when t he sol vent i s al cohol, the sol vate for
al cohol ate Pr otecting group" “réfers to an atom or

I S hed to a reactive 15 grou
7 OtRe o o @E’Wﬁssﬁg‘“ﬁ?@ SHTERt tor comeionl Sefereie o8

r equtpound hex:eﬁn h:hhtdgsf mrofrdgfois 6tn cdrﬁpdtﬁldaPﬁc@ﬁlﬁ% re described in The
In

%@%hgy%o@ Tﬁ@% @ Brcan be T gu&%émagt&;ﬁgmc Press, San
( ]\Cﬂllegy(wﬂt)d Céﬂpteﬂ%?}odr&@ﬁnéi&)ﬂd&%il@ﬁkr Syaslte(rrjs" gﬁ@@@-@@l Ubksign of
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%‘%gyagenz O%C@r&g}mgﬁoﬁ 7?»y1edspr1§a Delimerg) Systpms, ed. by

tr]uhmdasaxﬁoﬂdﬁl}metméaae@ﬁﬁot@(mbox SES), trityl and
substituted trityl groups, allyloxycarbonyl,

9 e | oxygar bonyl ., (FMOC), . . .
o SR P P BB st
10 Re:mnesemhmmemc iyt e Bf gilveh € C3d aidicdihh P 4RR1s havd AAARARPEPrap a
rou el t her I d or
v\/qg ? 51%02 gév %gﬁiw ths,cry[s@ﬁge s ai ligk giptegihys forming a solvate,
t rItf ﬂ@plsobtﬂﬂas Sva‘aes thtﬁtolhva&sfoﬁtﬁe@ds :ﬁﬁlﬁnliﬁicr' Qol’h%n tﬁll’le solvent is glcohol the
e ny ers rialkylsilyl ethers, an
al*’ Fp%fd aﬁé‘#ﬁgﬁlﬁﬁs that have the sane nol ecul ar
formula but differ in the nature or sequence of
boRdotectingf grohp? fefeas m a@d&mtdi\ Srauip FaBRHPHat RhatthdiRlko a reactive

atorrs in s ce ar iﬁ%rrem% i SONEers. | soners that
D g P4 UGEs, PHReyenss isaedcHvispeldthe giogp to which
t et ivettadlide m Qﬁﬁf protectn& 808Pl ST Bukd i GRleR aR@Wuts, Protective
ror i es.oL, one a therndare t er med
TR IO RARc Ghemigry GIE g edy 1ot ) e Harrison et al, Compendium of
ndi;mshame OrgReis mt&)dﬂ V9! r1 8 (TRER Wiy aﬁﬂ%n@tlbﬁ 19983, Representative

t er ned enantloners a com ound
s%‘ﬁ‘@tPF?tECWQPPS indye efqrmY]a aeeéflﬁaﬂuatw% bengghded
20t oelsrp(mmreﬁnﬁmﬁrcﬁ%ﬁ 19B0&) AithE® gtgsﬂgl (*ﬂ\@sg 2-

OSSl I Can be Characterlz

X ﬁsﬂa@”ﬁthagw#pmgﬁse%), ‘wite andwhetituted e gronps, allatycarbonyl,

arg&ﬂd@ﬁzﬁ FliabeHyloB¥arb v Qgt% gfchﬁg,ﬁ,g,pd?gﬁo

ﬁg‘ﬁg &d Pr el 3‘5, orhg}g}qﬁﬁdﬁgﬂ@‘%n p @f and the
epr eﬁ%ﬂta‘tl‘tﬁélYfiFfefm’lr%Fﬁ@l%fgf pasan¢iudeithoseytsherg ke hydroxy group is

dQﬁ&ﬂﬂ / 7
P EP 04/ 007 & @g%&l%}é%t%o% [ ?aﬂ%ﬁﬁ t(l}l‘_)SI Ethers as well as
253166 ietriaepvionmlofers, makin] ctbomperdsdytatheri ot

as ei t her an individual enantiomer or as a m xture

t h@{nﬁﬁfmnc& tRhHHE theCRRl AN q&ﬁ:&ﬁtﬁﬁ B0 dlﬂg % H@fesor sequence of

[ led. a "racem c_m xture e conpoun
in - afassdhe yrngementnisheis giomstin ispace er temsed "isomers.”

SUBmen tRATREH %h@%?axf;g@ﬁéﬁg SHikeilf Hars 9% Eﬁat%g al%%&%ﬂlﬁd stereoisomers".

i ndi vi dual stereoisoners or as mx ur es
UnPiesseispmgrsihiaiare sphaitvrdmagesied oesnathpt dre terored fdiastergomers,” and

3001 thdsd bt dre WoRlsub EFMBYABle mirror images of each other are termed
"enantiomers". When a compound has an asymmetric center, e.g., ifa 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



in the specification and clains is intended to include
bot h i ndi vidual enantioners and m xtures (racem c or
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5t BRSNS spiheraforobrpep el A nRivisg] gereoiORErsNFE 2 miKjures
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equi libriumw th a I mdazo enamno grou
205trreerlienRstrizand the peparatioptefstegeaijosesthere sl dmovodd thévart (see
mmapmem&&d}gﬁﬁc r ] KOfES

10forrrvs ha ntended t%ﬁ%}%ﬁ@idﬁ}}# tghéie{ﬁgg%gkel %?Ht he fd Sons, New
i nverk 8?14 and t he nam ng of t he corrpounds does not
excl ude any tautomner form "Treating" or "treatnent”
of "Ea b B8RS fefd BQJ ngdlrfgﬁp

I n(i;}ﬂhegees\fﬁ'&drt ~ditfer 9‘?‘%‘? 3{? arran%ement of

|.e.,caUS|n 25 the clinical mp I Seas
nottomes, eXift il e35% aRa rapid gqulﬁbn}@@ étap@:sb@jumdﬂstggd that com-

g: Sgilnépl ay rﬁlen%:ﬂgﬁaﬁ e%é? f:t% &ﬁl sease; ﬁ%{%g&él nhi %&t‘i%&gﬂc&mpounds
15 het Bergefle IRE)%@NIDOZ ist-REOY, seade depicted in therfoBowing tartomer forms

reduci ng the WD 2005/ 005397 PCT/ EP2004/ 007027 -17
devel opnent of the disease or itspynptons; and (3)

rel i@ ddiSease, i.RO @ egressRk Ny
the di sd or fits synptons. henjapeuti cal | y Y
effel%' . nmeansPLt . i a conpbgz% ~ZN
when ‘ad- hg nijstered to a nMmanmm treating

di sease, Rs Qn‘flm ent to effedt &treatment for t RS OH

Compounds of Formula I may also contain other groups that exist in tautomeric
equilibrium. For example some of the commpounds contain an imidazolin-2-yl amino

group which may be in equilibrium with a imidazolin-2-ylidenamino group

' : H
N

20 N-—</ == “N=( :l
N
H

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, 7.¢., arresting or reducing the



5 di sease. The "therapeutically effective amunt” w ||
vary dependi ng on such factors as the conpound bei ng
nistered, the type of disease being treate the
wo @%W%@glon or severity of the disease staté‘jyﬁamyﬁ@ﬂn7
age MEIght and general heal t R18f the nmanmal being
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Ui RGys Al E%hl humans, " non- human
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sliédherapeicelly effrgtivsdmenntd orrens the ameunipka earepoumd that, when ad-
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paevesity of ﬂhadlse@c lsfatey end Hee avntvearglémrqd@ep@@bh@lth@f the mammal being
therapy. In one preferred embodinent, a
pharmacol ogi cal effect means that prinmary indications
of the patient being treated are prevented,
al "Pati¢nt! meansonamasead namomameastp | Mzamaajraeanseny symbar of the
10 efl{n%}nm Wagh 1Q8u9.g1g btk h;ﬁt%ﬂ led qidn‘i]a.nts Qfm)oﬁﬁﬂﬁgﬂ btiffates such as

eviatlion or ction mary 1 n atrons'in a

t r&ampanzzes patdthertapes mdam@nlwmppm@s frmaairaatp serbras settle.dorses,
ph&%&?%@k@ %tﬁ%&u‘?é‘ H%%sﬂ@i g\?:gnag':r%ﬁfyﬂq &ogs, a&iﬁ cats; and laboratory

e rmar In e pa
b eamglalsmgdt sdaty mlq@r @vé\ns@ pigsa|Bxamples eﬂnommméé inglude, but are

 AHWh ase, condition, synpton1
Dh&q (ﬁoa‘gﬁdﬁ’ sor ers P‘ﬁ%he urinary tract" or

uropat hy refer to pathologic changes in the urinary
152 5"Rhaamacdegicad yifpt masgisecdhrersinfenc@inpasaetiscty pradweed in the pattent that

s RE shE e AR LIS, OF FRRE fn Bh Ao L RABRN,
| n ghi@acole)gn:gl efﬁgeﬂ Iuams tlhgt peirsenididativnsof the patiknt heing &reated are

gf%&@@oﬁgﬂ%ﬂe ?’r &%Q&i% HORRY. Fn E]e\,/ Q%BQIIH%:'{)E)U{CQF eect would be one

usor hyperre X|a urinary
f r Elopt easolts mrthe pmvem;toru H]lcmtgonmr geduryion pépsiinary indications in a treated

%yﬁgﬁeﬁ{f A é{fg i%e ncdﬁlalte d? gﬁﬁlgtla E)%gafo%% gtdtgcreans that disorders

hy pe seapisirsiof the)prxmﬁvendlcitlone oﬁﬂimpdaeﬁt being'tReted o prevented,
hy%ﬁrﬂéF&Vit ) hgcludes, but is not limted to,

ch&nyase ’%ﬁ%%“& tically mani fested as urgency,

frequency, reduced bl adder capacity, and incontinence
epi"Bisdase statd'| anges any dichang rowditibyy, symptdresirdodiastiathanges

i n. bl adder WO 2005/ 005397 PCT/ EP2004/ 007027 -18

capagi t tur & I t.abl

o on? sgzé%?r% ﬁrfs the grxﬁaé;f ac“}:{ e?’itb agzav &tgga&o?(ﬁg&%gesmthe urinary
- 25y ripdcoamd qm;abmy ﬂnmmff Exdoeders of the urmaxyrlreh,y pehrdefdveractve bladder

(n e(uaf S gncr)]‘!vﬁ asb de%glgs%{' ﬁyPeractNxty) , 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 imited to, changes
symptomatically manifested as urgency, frequency, reduced bladder capacity, and
incontinence episodes; changes urodynamically manifested as changes in bladder



condi tions such as outlet obstruction, outlet
i nsufficency, pelvic hypersensitivity, or in
| A iC condltlons such as detrusor |nsta
Wd'%ﬁ@%’%ﬁo bstruction" includes, but is not ﬁ#rjl:iggifztogﬁomoz’/
beni gn prostatic hypertrophy orleenign prostatrc
hyperplasia (BPH), urethral stricture disease, tunors
a r‘FéP%CFT% midkerition thiresholds pastpljie b&adé@rmtria@ﬁrnrawnd sphincteric spasticity;
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ating I nat1on, or irfitative
( Lﬁogérms sachmsaytiet ttbsrgar:trtpna Qﬁﬂettlh%lfﬁCFell‘(lé))a pelviglyypersensitivity, or in
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5sy iitlshabstetiop” wshidps biklg noplimated tos benign prastatie mypertrophy or

FiféanTP%ﬂdXﬁﬁE ﬁﬁgépfarlr 6375 I@M@@PCM dlséds@ %mbrﬂn&rqﬁe like. Ttis

nterstr i al

W};ﬁioﬂﬂﬂé@h’aﬂmlfegted @@q)hpmv%ﬂovg ‘éW mtpq, dgfﬁculty in initiating
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‘(ri#l?est ed as pale?rlggujr# o@%co o%{%h thelike).

referred tg the pelvic 15 re |on and usual ly inc]udes
EIEY aigchuges, b ae‘rlmnteisseuareﬂerylshmepp jty, intrinsic

“’ne?%%“&% ANy of pfiReAinRbRMRnée. TPLs Mﬁ%ﬁ%&?komaﬁca]ly manifested

nse and includes such conditions es and
f eppiteess ingprignence. | ncl udes male erectile dysfunctron
(MED) and femal e sexual dysfunction (FSD). "Di sease
st qﬁe?ﬁc F@?%&%ﬁ%ﬁ%ﬁdﬁeﬁ@u&?ﬁ&ﬂﬁiﬂé&%@&ﬁc pYin! ﬁﬂ%rstmal {cell)
(CNS). di'sease 20 states"” neah neurofogl cal
andysSfisyproendyninipsostitisgadvadinienectmss, erchidalgisy andhthglie. Itis

sp '%p%)é&ﬁc é&éﬁgﬁ&mﬁ%@ bgﬁsﬁﬂh&nﬁm]\ﬁﬁ éré @Is\i% utor@i’é?&"r% the pelvic

Exanp | Sease-states 1Inc are not
19 i megions apd usmllyringlndestsantontscof oveneetiiedladden ar
defi ci ency; psychoses including par anoi a,

SC hSél‘ﬁme)@ﬂirﬁtm e qglltﬁb SR ¥ve AR bzl resp onse and

obsessi v COfT'pU sl ve I sorder's incl udi ng anor exi a an
bulinehides spels eendiiionstin malasaad fenpadesdThies #tandudesimale erectile dysfunction

dr% ram%} %ﬁHﬂ@@eﬁg%S%ﬂhﬁﬁbﬂ §Djnclud|ng epi | epsy and

rom a tive substiances; cognitive
dlseases i ncl udi ng Parkinson's dlsease and denenti a;

andDisgasei states aseqsiaseswish thei GairgbNervencHystesn (eIPL| 9Faj isease
AT bl L oF RS Il NS 8 03 nd i

( SADyd, velrich mmfgstsm @met)aoﬁjsm@mm yExamples@f GYNS disease states include,

50 iR tlhlel 86 ik Bt B, AGRDA: SRR RFchoses
Ot I’ﬂadudutgtaamg Sdﬁlﬁlhu@ﬁa, attﬂmﬂrr@gpacy, and autism;

BBl TR L i s

BV edtsrbﬂniersaklpdpadmd})dsna,bm;mdswa' ﬂneoxdenmmdmdiacr epileplsy snd withdrawal from
in re th WD 20
PC'I'%@E’?EO)VS j}nl’g%%g C%Erfgr?e BB c?r?én(l)g P uson’s disease and dementia; and
anxiety/depression disorders such as anticipatory anxiety (e.g., prior to surgery, dental
work and the like), depression, mania, seasonal affective disorder (SAD), and convulsions
and anxiety caused by withdrawal from addictive substances such as opiates,

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



obstructive and irritative synptons in patients wth
BPH. The attenuated antagoni sm of al pha

woldgedblisggroceptor is expected to |ead to reduceg-Qfpan04/007027
- fewer side effects than those a_)@som ated with the use

of non-subtype-sel ective agents.””According to one

asc%%& Ct%% aEQ %rrftzlf’h\{r% 35;'1}18{\/&\};]% f efa%r ; ed ?ﬁggﬂ% qat%glgatteg Oigonism of

n.he
el
Cl alpiiakm-,adi”eabagml is ¢npelctodt yo 15@& Mdduxqﬂ, or fev@ G2 effddtRthan those
4al k CH2) r phenyl), -
%%%%%Qg‘ﬁ%gﬂ%%@% &%%‘k??gq‘ O(CH2) | (phenyl ) |
-(CH2)5 cycl oal kyl, and - (CH2),(phenyl), wherein each
ofAcs:arcﬁng)t(emd a;pdaéa&@uh m\aentionymhfaak& yd>mpqmg.’s atesthose having

SOPRLSNAL LYy SRS WSELAE LD DS OB U, oy

h aQU@HﬁD;NHQRG(@Hz)SLOIlﬁ ~Q(CEOEialkg), I ﬂ)(@H?]IZO(anﬂ)a

r C [0
e
EveTHdpkemyh)eWhereimcach of saithploanyl) bemiyb ard nycldaﬂkyl sings is optionally
?g%u%%%g?g %nb% t%oc(v% of 7 el?rﬁzgg b sut iy ted %&J&? L G200, and/or halogen;

10c onpduwrdsanvdeis 8 ]noﬂS Msramtefanahly Rt xslm&dugd ﬂonﬁanﬂh)dj, ethyl, n-propyl,

t O AL % i;lgPE n? ﬁltgghg)fqu;h %n é&%’}ﬁ 2‘E‘v r ef egre? Fye compounds wherein
WhR Blsdemd fofh fldes,ahtbrogmethyh ethiyh %pﬁ@pl’;‘ etetlofxyt drel ethoxy. Most
U RLELSLR Y ARANTS Big g v o the

enbodlnent the present invention provides a conpound
of AtttHdExgrtm!hahbr aspéut pEihe iFvdnsionGfrefired Bompduils aae those having the

t ed Cl.4al | cyl, hal ogen, ,
1550 hpaRa): FerER RS o o) rnD, () ror

-Q(CH2) ro(d -4al kyl), QCH2)rQ(benzy]),
%@b&)iﬁ:gytd @abthyt 3spet GFijeSiipdraiop) prefemttd compounds are those having the
en in f said phenyl is
?%'%?Hﬁ@ ?ﬁﬁ%ﬁ#\hﬁ?ég W tbﬂabﬁ ‘t o two of |ower alkyl,
cyano trifluoronmethyl, and/or halogen; R is
at taohe dmbodmeylt 'émq:réseht mvemdmp’roarﬁesn afmpdund of the Formula I

<N areTy: RARR Al chal sERe R 55 by AT HREE cyano,

2(cydiydro:dw@mﬂmxy,a0k©ﬁy)mNI°IaJ A(EEROH ARDCH ) AN salkyl), -

o T DRty B et PR e R, @y, wherein

C( @hh gQSéaid phényIGE @dﬂﬁ gllﬁsntul\slhd]wﬁb%e B tMbTof lawet alkyl, cyano,
-M -, -\ -, er.ei.n a
¢ 1 GO, AT BRI C eatAch e SRR 5 T om of he
1}51 endlﬂﬁﬁr ip ﬂlﬁu@?flgg?@@ﬂﬁeacﬁé&iﬁ&ﬂcdgé E@Ealdenﬂy selected from
n se ed fr a
H et@?ﬁgﬁ%&mgv@% %glpggg 3 Bm“t?r’ 69%( alggla EXIIO, Kand Lare
ny e aefendefif sclerel S"é’%%ﬁ it A TV O M
opt CR-My-, smﬁ(bmmﬁﬂﬂ-ms(%mn%ymm)zm -M;~,

seIectedfromR19 and R20; R b is dro en or -
4all whmmmfgmmz mEGelasted ﬁnaepbmtbm Gr.8 buc,@acemt@rhenKls-Ml-

| OV\BE—N? %Sen l\Eﬁls oA on%yﬁﬁ andql% arg: independently selected from hydrogen,

30 alkyl, aryl, heteroaryl, cycloalkyl, or heterocyclo, provided, however, that if K is —M;-

S{O)z—, then R™ is not hydrogen, wherein each R* and R'® group in tuzn 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 allyl, halogen, cyano, halo(Cy.



WO 2005/ 005397 PCT/ EP2004/ 007027 -20 4)allcyl,
hal o( d _4) al koxy, hydroxy, |ower al koxy, am no,

( yl)am no, (d - 4al kyl)am no(Ci -4)al ky,
WO ) el ey {Loveral ko y)(d-4)al kyl, ey

S2(G _4dallcyl), - C(=OH, - (c 4a|ky|)
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| XL Y=0) alg,cyaf)»iﬁ%gfgaﬂgﬁp Cefl E0 oy atg glgidinpt, ato-

an@mﬂmylﬁ);;yrﬂolﬁﬁnﬂ, andphehyll(baidpldnyein t@ﬂfﬂbﬂhﬁ&?ﬁoﬁﬂ? substituted
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- 'Sﬂﬁiﬁmkac}hmrm&mwaﬁﬂ)swﬂﬂ boxy, ethoxy, hydroxy,
2- met oxyet hoxy, 2- hydr oxyet hoxy, 2-am noet hyoxy, 10

i OB SRt o T Bt P UaN Heht cobio hd of he formu

prwhamm R*hv médt@iﬁmwétﬂﬁ&tﬁylpﬂ-@@pﬂdsd}fm d)Hﬁhﬂ@gdﬁutyanb , methoxy,

Z t th
e A e
10 whiipebpyldettoxy,Glreadxy, atdnmld:getoxy, And et lenopheaiyl.

enbodi nent the present i nvention provi des a conpound
of t for,nul a,l

R s ot FhE b fseut iraRorcisaiien e pmpRand Of the formula

pr a&eﬁin % tseQ(Ei0DR, Inryey afetherercyibaumcthe bré‘s&ﬁfﬂﬂ"r@tion provides a

wherein IS 2

< EpmbOwy AR ARERIAT WPPS AIbREO): Ry S O Th et another

( eﬁb@inﬁ@ft Iﬁﬁﬁntmv@ﬁ@n? sovrd@é-a@c% e thefddairla I wherein 7 is —
C(q( lw ra 2all g R16-, wherein R16

15 oﬂéﬁo&n %ﬁﬁ?ﬂﬂ%%/?& rFi214 i s sel ected from | ower

aIkyI furyl, cydopentyl, phenyl, pyridyl,

i mIﬁ anothy ermbotimiert the ésbﬁthenﬁbﬁ@@b\ﬁd@aﬂdbr@ﬁﬂdrbﬂf@mﬂaI

ti.0 IIy substltuted with one 25 to three groups
sel CYHF B PHD; and R19 is selected from | ower
al kyl, | ower al koxy, halogen, cyan, trifluoronethyl,

and phe (said phenyl in turn being optionally
substitput edywrt h one to two of nethyl, hal ogen, and/or
cyano); \(i¥) selected from-C(=Ofuryl, -C(=0 alkyl,
-C(O 2al kyl, -d _2al kyl ene-C(O) 2-(al kyl),
d J@?ét&ﬂ'Réﬁhe (=0 NH(al kyl'),

2al qul ene-C(=O N(| ower al kyl') (alkyl), -C(=0 NH
2@0 (ngIﬁ yl ), phenyl, -C(=0) d -2al kyl ene(cycl opentyl),

BT bk, -E0S0 TR MMt SE 22 Bt

gr C’(‘J@S);J— S—G(&d)N'Rr“ﬁH and —C;.salkylene-C(=O)NR'*—, wherein R16 is hydrogen or
methyl; and R™ is selected from lower alkyl, furyl, cyclopentyl, phenyl, pyxidyl,
imidazolyl, and imidazolinyl, wherein each R in turn is optionally substituted with one

25  to three groups selected from R'; and RY 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, halbgen, and/or cyano);
(ii} selected from ~C(=0)furyl, -C(=0)alkyl, ~C(O),alkyl, —Cj.zalkylene-C(O)~(alkyl),
~Cy2 1ene—C(=O)NH(g]kyl), ~Cj.salkylene-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, trifftuoromethyl, halogen, cyano,



optionally substituted with one to three of | ower

al kyl, trifluoronethyl, halogen, cyan, WO 2005/ 005397

PCT/EP2004/007027 -21 met hoxy, and phenyl, ' ’
WOSARYRIP n turn optional ly substituted with oﬁ%ﬁﬁg&gwgwmm

of nmethyl, hal ogen, and/or cyard: (iii) selected from

alkylcarbonyl furan rbonyl arbo yl.,
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Onéiib@@ﬂh"téd' irnidaolyl bl %9&9@&%&1%&@& I,lmldazolmyl or

| am nocar bonyl net hyl 3- chl orophe
cy V Qe p?toim@mq yrm@m%yl- ﬁlran—2~carbon3?l- Qhoxycarbonyl- ethoxycarb-

H&l&%&gﬁ el Hlﬂﬁfbﬁﬁ&%ﬂmﬂgﬂ dlm%ﬂf}'lalngnocarbonylmethyl- 3-

uor ophenyl - am noc

wcénﬁeﬁafl-ambﬂyqrboméy Bifipamophepyl-aminocarbonyl-, 3, &

10l nH.ﬁ‘RIEH%P gny})i aamn@ca??t?m ; ?g%gypl i ré;ﬁn:ﬁﬁllmocarbonyl- pyridin-2-yl-,
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net eﬁx)z{l, 5%_\‘/5?,5@*1 Zy{n %&L}_ﬂ%ﬂg%{ﬁazio%g o 165 5-trimethyl-imidazol-2-y-, 4-
3- mrethioxgenyoidin =1 ﬂb@lﬁmén@l—mﬂmm{q;nethylv-i—chlorophenyl- 1-(3-

fl nan?q- hn -

1- Figé%?g@@ﬂ dg%dzi%lthl 2-y ii/ksog ﬂuglr?g% grrbodl ment

the present invention provides a conpound of formyl a |
lfwh én emthcy grebodypemithe prasentdnyention previdesp coathosnd @f fargypla 1

ﬁbr']lgol idinyl, -d _2al kylene(pyrrolidi nyI ),
phe 20 -d _2al kyl ene( phenyl ),

- Cl 2a| kyl ene(pyr| dyl), -N(H) (A _2al kyl ene)(phenyl ).,
- N( CH3) 2a| kyl ene) (phenyl ),

- - 2atyl Bl m dazol yl), -0-(d -2al kyl ene)( phenyl),
and tet ydropyri m di nyl, wherein each of said
pyrrolidlqyl and tetrahydropyrlnldlnyl e oups
ophﬂmmah%&:has one to two carbon ring atons replaced

oGP R i SRR .
z@][ otﬂasallqﬂé?aﬁlﬂiewlaaiﬂmaﬂcﬁewpmdsﬂb PI?E‘IWC& i) @henylheN(CH:) G,
e AR FPO P Ic AR T er log 11 Gaieiglene) (pheay), and
SU' %ﬂ?@ﬁ?ﬁw@?@%ﬁ & epspskin! oh&kﬁqﬁ%ﬁ%%ﬁmdmﬂ

andfor pyr ') select fron1au§%
opt £1oHpS @gﬂ@@%%hmqmeé@l tsm/ earbon rigg Atpms isplaseskwith ¢ carbonyl group, and

SRt 4 i v
25ubeptiondlpis shstityted withoonee e pf lowexdlksyli ha&@&e@x cyano, methoxy,
ggtelﬂ% %}Wﬁ NYdlicy QR h MR, | i 3R b ! st B RRIE I, R0 Csalkeyl), -
N=C(CH3)N(CH3),, and/or pyrrolidinyl; ‘
(i) 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




substituted i m dazol yl al kyl, optionally substituted
i m dazol i nyl al kyl, optionally substituted
J.dinyl al kyl, optionally substituted
W"Dp%@%@Pg’%kw ani no, optional |y WD 2005/ 005397 PCT/EP2004/007027
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15Spi rtrclycll ng selected fromone of 0.1 NCN\ / O
NQ * O ndk'* wherein * represents the point of
attachnment to the carbon ring atomto which RO and Rl

20wheripk? Al areanieninbgstan each of said spirocyclic
rings optionally has one to two carbon ring atons

B e bR et BB ier o cach of s ¢

spir clicr s and/ benzo r sis optlonally
sulfsti t tedow one fto three oup seI from >
| ovier alkyl, an1 oalk I, IkyI noal phen
whérwh sai d enw gr is in rn-optlonaIFy?’"n

substi tuted 25 W th one to two of hal ogen, cyano,
logé!v ;e?ll% Eg%gr %; point %@fp@kéﬂnt to the éalrﬂ)gn 1t'13?1g gt%g {o-which R’ and R¥
20 are attached, and wherein each of said spirocyclic rings optionally has one to two carbon
ring atoms replaced with a carbonyl group, and/or optionally has a benzo ring fused
thereto, and wherein each of said spirocyclic rings and/or benzo rings is opticnally
substituted with one to three groups selected from lower alkyl, aminoalkyl,
alkylaminoalkyl, and phenyl, wherein said phenyl group is in turn optionally substituted
25 with one to two of halogen, cyano, lower alkoxy, and/or lower alkyl; or
(ii) to define one of
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N\ %, OO 00 fig" O~e) ~_ and and WO 2005/ 005397
PCT/ EP2004/ 007027 -23 R18 is at each occurrence
S t. from hydrogen, |ower alkyl,

WO(’@"%& yl)amno(G . 4)alkyl, and phenyl opFCORSH007027
substituted with one to two of ~Rafogen and/ or | ower

al_ koxy; duis 0, 1, or. 3 not odi nent
#3291,5 AR, ﬁe%ﬁteﬂ%m &@érog%gwaeﬁﬁl E‘Eb@ﬂvﬁ%%uq(cl
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?rg :mgn or nltro en; R' is -J-R1l7; R13 is selected

18P4dexd0r 3- guani di nyl and al kyl guani di nyl ; J
is selected froma bond, -Cl2al kyl ene-, -C(=NH)-

NFRh GnéiheNehbedinkiz(he rddrdaventn rofidies BR3hpaadd Bi foamula 1

are hydrogen or |ower alkyl; 1o 7 is selected from
3 h?@?%é%@%éﬂq?@w pyrrolidi nyI pyrrolinyl,

i m dazol yl gni m dazolinyl, im dazol i di nyl,

nmor phol i nyI , cycloal kyl, and furyl, except R 7 is not
is -N-5; and wherein each of said RL7
g—t(gﬁally substituted with one to three
sekBcted fromR21; R2' is selecetdfromlovver

al k | gwer. al ko hal ggen ang, c
‘@g‘?Eé‘Pi-g apg qqﬁreaq)%qqqé}r atrR s Bglnlﬁ yI?%nQ, BN gg?ﬁtcd from lower alkoxy,
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hyﬁlﬁRgaﬁ(’—NHT—r ON=HRMYNR Py dpd -Lna R16 bl H’é%ﬁb h&drocren or lower alkyl;
azol i nyI i m dazol i di nyI rmrp hol i_ny

0. n& ried Graz) brydrogesy Mpm@!adw)pmq@ﬂ pnidazaly} igoidazolinyl,
20; ﬂﬁ gxo%yg 11 vE 'E%lbég%(ﬁ fpt] e)xc??t RY is not furyl when J is -N=;

N
mea@@9 1{ gopps mﬁﬂﬂgﬁ&) SU@é&tNﬁq’)i With png tp three groups
é@l fc?tﬁli{m kzlsi?kﬁ: tﬂ%ﬁ&fﬁ e é@/é'rraﬁéokf‘ Walogen and cyano; and ¢
azol yl , ,

I m daz I mdazo I nyl
noism;uélorié\yl groups is in turn opt| onal Iy substituted

vvith one to three of nmethyl, ethyl, propyl, nethoxy,
ar e d e? e@{%ﬁ@xﬂﬁt@ﬁ&&m@&ﬁbﬂ pr(ﬁ)ﬂcﬂes B%Eﬁpaﬁgd Bﬂi%?mulal

wherein Q is

)

wherein R* is selected from hydrogen, pyrrolidinyl, pyrrolinyl, imidazolyl, imidazolinyl,
imidazolidinyl, morphalinyl, -N=C(CHs)N(CHs);, ~Ne=(pyrrolidinyl), -N=(imidazolid-
20 inyD), -Croalkylene(imidazotinyl), —C(=NH)(morpholinyl), ~N(H)-C(=NH)~(alky)),
—N(H)-C(=NH)~(cyclobutyl), and —~N(H)~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, zalkyl); and RY¥ 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
wherein Q is the group '



25 hydrogen, nethoxy and -N=C(CH3) N(CH3) 2. In anot her
enbodi nent the present invention provides a conpound

faocmula | wherein Qis the group WO 2005/ 005397
WO B % 007005 < 24" TN 1L Cwhoreln Rae (EOTER 007027

sel ected from hydrogen, pyrroli-didnyl, pyrrolinyl,
i m dazol yl, imdazolinyl, imdazoli di nyl ,

i nyk', - N=C(CH3) N(CH3)2, -N=(pyrrolidinyl),
lid- inyl), -CL_2alkylene-(im dazolinyl),
holinyl), -N(H)-C(=NH)-(alkyl), 5
-N( (cydobutyl), and -14(H)-C(=NH)-(firryl),
whérein eadh of said pyrrolidinyl, pyrrolinyl,
i m dazolyl, imdazolinyl, imdazolidinyl, m)rphol i nyl,

CYGhQBI is sARAER Frof % gﬁa??ﬂcﬁ%{hﬁéﬁﬂgﬁ ﬁm[d%gﬁyll ¥nidazolinyl,

substituted with one to

pr mpighzolidrtyh exyrphelimdx = —@mswm(mi)mmé%ﬂum)), ~NE{(imidazolid-
anot her_enbodi ment the present invention provides a

c oWpbntd-2alkyiene-riimidazolinyd, mﬁ@rh&ﬂr(@qrshalml)gfﬁ(ﬁ)m{*m) (alkyl),

W.aﬁﬁgf_cﬁl;ﬁgﬁ% STABGE] po NG N s herei ach of said

pratolidih ,bertdﬁrﬂfﬁhﬁidaz& N g dli ?11 ﬁgfgth’lihgjrc]]énylymorphohnyl

aI I C lbam no E‘J“ rbonyl 4mi noal Ky
o UL R R R ERRE th PP BB b G tscaitippg 1o three of
Opideﬂﬁweﬂﬁfl $48541) ﬁleﬂlesiy Iem&?zmdyéﬁh&ngéyt(_ ggauggg)@l ly

subst ituted i mdazolyl, opti onal | y su
daz i nyl., J.m no phol i.nyl met hyl am di nyl, and
t{: y qgl,nn(npq t HW?%@J&WRU%{)%/R}WS a compo%nd of formula I

mN- e;hay:in‘[j-lgrg{e &,lgm no- met hyl -, N-net hyl am no- net hyl -
1, 3-di met hyl -im dazol i di n-2-y| i di neam no-,

N- et hyl ami no- et hyl car bonyl - N-met hyl - 20
amn , 1-met hyl - pyrrolidin-ylidi neam no-,
N, N- di net %’tamdlnyl , 2 (imdazolin-2-yl)- ethyI-

i m-dazet’ -yl -, imno-norpholin-4-yl-nethyl -
butyrarri di nyl -, cydobut anecar boxani di nyl -

l‘?Rwllige?%CPe% m di nyl -, 1- et hyl -
azo
_ 2 41) hwlmgem hg&tomyrdldk;dainmaany latiylanttmodibgl - dpticshaltphutRritted

e RS eidsneariag, AtaminogivicaboagpmipaAlih ndgagly substituted
1 nP?frvhélnﬂidlﬂeﬁmﬂEt itﬁfanﬁﬂlrﬂyhbﬁﬁiﬂllﬁ@uﬁuwted @Rﬂmlﬁla]kyl , optionally

Sk S B e e B e,
Formidiay, had morphohny’l 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-méﬂxyl—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-y1-, 1-(2-
methoxy)-ethoxy-imidazolin-2-yi-, 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 (Ta)



WD 2005/ 005397 PCT/ EP2004/ 007027 -25 H3CO N\ /Q H3CO
I NH (la) RS Owherein RS is selected fromC, 4al kyl,

- cyano, hydroxy, C 4al koxy, -OQ(CH2)r ,
WO?@’%@&?’ OH, -O(CH2)rO(d 4al I cyl), qcm)rqggﬁ?%???“f’“‘”“”

- Q(CH2) Scycl oal kyl, 5 -Q(CH2), ¢phenyl), and
-(CH2), (phenyl), V\herel n each of said phenyl is
optionally subst it : to two of | ower
al kyl, cyano, trifl uor d ,land/or hal ogen; and Q (Ta)
is selected from (S W) and (V) R RgRs \*
R J\ I~\/ -"11 (31') NigU M 11-Cc(V) IN(SI), R
10 Rs is K-R14; R9 is hy&rog n or alkyl; R10 is
-L-R15, or e together with RO may form an optionally
Sutdsdreihut ed spi rocycl ic ring of five or six nenbers

s aF e Battero ot el ERosts oo iRom ot bpan T
se ect@(tﬂﬂmhmmﬁm(caaﬂm) C(D(GHQL@(@EKM)-, O@E%)Jc?cloa]kyl

%5 R )RR B CEREARa) e o e el sb B drpptionslly

R13 i sutsgheed wHh bhow Mg, allyB|cPRRY) trif¥RBethd]) dnd/or halogen;
aI kox%%\] is selected froma bond, -d 4al kyl ene-,

-NR 16 m C(=NR 16) _ 20 N=CR16_NRtea- and
- Na; iéseﬁcta@mﬁi@ﬂ) f(T’qui) pengvt) Cl4al kyl ene,
-M-C(=O0-M-, - C(O2-M- and M -C(=0) NR16- M7,
wherein M and MZ are sel ected froma bond and
CG-allrylene; L is selecteq froma bond, Cd 4al kyl ene

512

-M-O M- angs-M - NREG-WBR, , 25 RL3 R .selected frpm
hydrogen(h\ o, al kyly. halodl kyl a oXy; (o !
AN ~ . P N | ;;—(Rm)l
(Sl)) R (Tl): q (Ul): ¢ (Vl)
10 R® is—K-R™

R’ is hydrogen or alkyl;
R™ is ~-L-R", or R' together with R’ may form an optionally substituted spirocyclic
ring of five or six members that optionally includes one or two heteroators
selected from O, N and S;
15 each R" is independently selected from hydrogen, alkyl or cycloalkyl;
R" is selected from hydrogen, halogen, cyano, alkoxy and -J-R";
G! and G? are selected from CR* and nitrogen;
R is selected from hydrogen, halogen, cyano, and alkoxy;
J is selected from a bond, —C;_salkylene~, ~C(=NR®)—, ~NR®-C(=NR'®)-,
20 ~N=CR'-NR'*-, and -N=; |
K isselected from a bond, C;_salkylene, -M,-C{=0)-M;—, -M;-C(0);—Mz— and
~M;—C(=0O)NR'*-M,—, wherein M, and M, are selected frdm a bond and
Cy-salkylene;
L is selected from a bond, Cysalkylene, —M;~O-M;—, and -M;-NR'*-Ma~,
25 ? is selected from hydrogen, halo, alkyl, haloalkyl and alkoxy;

R™is selected from alkyl, cycloalkyl, optionally substituted phenyl, optlonally _
substituted pyridinyl, and optionally substituted imidazolyl;



R14 is selected from al kyl, cycloal kyl, optionally
substituted phenyl, optionally substituted pyridinyl,

d onal |y substituted im dazol yl; WD 2005/ 00539
WO%@?’PE%%OM 007027 -26 R15 is sel ected from EEWIIP,ZOOJ‘Z’MM
optionally substituted phenyl, -%@tl onal Iy substituted

pyrrolidinyl, optionally subst ituted i mdazolyl,
opt i Bk Fe}e@qﬂo@@mtauwb@ppynﬂm w;apum@r;amnyl optionally substituted

tetrahy e chéqonaﬁ]sﬁbkém%{dk Hﬁr(’%b%%al Es;‘c%%a?teg pyridinyl,

al kyl, am’no
opt i onﬁﬂ@tegabﬁwmm@}’hur anyl , opt i onal |y substituted

d t
| 1 A9E0KLkked FOEPHRLN fio1P RO PR BUOBL ! Seodi
5 hydr og eﬁpﬁm@ﬁv owlestituipdpranyl pptionally pibisstuged imidazoliayl, morpholinyl,
gis gﬁoﬂaﬁggub]snﬁfted?nm éxi‘(ﬁﬂﬁﬁl f both Gl and &

are nlgro certain

enbod®’ B “biresdectal fom hydapgenfandriower k) : K- R14

t aken, t pget her maybe sel ected from al kyl carbonyl,
furanyl carf bonyl, al koxycar bonyl , alkoxycarbonylalkyl
dlalnylwﬁ,m@carbonyl optionally substituted 15

10 Pheny, g%ngﬁ@rbonyl cydoal kyl al kyl car bonyl ,

optlo y substituted phenyl optlonally substituted
pyri di nydQ, lopti @mqbﬂlf/bcsthlﬁstamﬁlﬁ ede hiffoger dhepl £,is Ayl
optlonally substltuted i mdazolinyl; L-RL5 taken

t eLhsn Fg%ﬁgu{ r(ﬂ'@xfﬁﬂé}‘rh pd)J onal |y

optlon I'y “substi t ut ed

St It ut e
p>I‘HRo ualmrmog@ti/l aybmdagtedlfrqmguetymhowbauanﬂcarbonﬂ

_ enzog{s}, 08@4 Wy su’ﬂ’liu%g u@%ﬁ%# Tear %t{léﬁaﬁg substituted
15 omheuﬂatﬂlwcenﬁmﬂ t}tﬂl@ﬂwﬂﬁélqdwrbmsﬂmepﬂimhwtwed phenyl, optionally
SRR £ 38Rk . O SEBLIY BN B Sbstivuted
pyimidazolity} kyI optionally subst i tuted

oo Bk B Ther e B BRt O A5, obiisily REPAA Yyotolidiny,

s udysticnhiby ﬁﬂ)sﬁmt@imlrrmmyﬁhﬂﬂwtlomﬂyl sublstithtdd téralmdeopyrimidinyl,

200 di %?ttk{;xl%g n]’.ﬁyg ?;ftt Seheot rngmf E%%Eﬁ%ie@ Ph%)érrc?%%gﬂ, )91311'0113]1}7

s uh&;&mmwcﬁfbnzﬁmﬁm bpt%ﬂ&]]?subétﬂﬁu&é afﬁdmolyla]kyl optionally substituted

al k | car m no
ﬁé@ﬁ%’%&ﬂi%%%@ irRa it iy B0 Bpfomafy apptivuted

Op heay! dpﬂdmrsﬁﬂsu‘tﬁhﬁm’cbb oy, u@ﬁﬁllyeﬁgdﬂtyted phenyl, and

su st te y4s) pL,i substitute

i rrPH%%hVﬁ H{S\%‘}Wﬁ%ﬂf&!@?ﬂ% am di nyl , and

25  J-R taken together may be selected from hydrogen, alkoxy, dlalkylanunoa]kyl atkyl- -

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.



30 norpholinyl. Wiere K-R14 taken together is

al kyl carbonyl K-R14 maybe 4-methyl -pentanoyl-. Were
wdddfosbaken together is furanyl carbonyl K- Rl4,8R¥B%01007027

furan 25’ carbonyl -. Wiere K-R14 taken toget her |spﬁ’ Y

aI koxycar bonyl , K-Rl4 nmaybe et hoXkycar bonyl VO

LS R AL S ML

d| deddihflanindeadobmdingt hyl -. Were K- R14 taken
together is optionall y substi t ut ed

gh ﬁﬂf%lg;?aglp@g ¢ lg?égq 5}!@5 }W?pgﬂy subs’atuted phenylaminocarbonyl, K-R% may

3, Be Eiﬁdot@h&ﬁﬁ&ﬁmﬂlc&ﬁﬂjmh[ podfiuoroghendlaminocarbonyl-, or 3-
cyanophgaﬁmm noc n [ -. Wiere K-R14 taken together

| s AP IBPW bonyl K- Rl4 maybe

cycl opentyl - net hyl - carbonyl -. Were K-Rl14 taken

t ogﬁeheK-R‘é takphitegethier s @uhsmcylhﬂttyhdrbﬂhﬁmxml’* R bé chayetyl-methyl-
S-trlb oro- net hyl phenyl -, 3-chl orophenyl

3- ¥°PHIGr onet hyl - 4- chl or ophenyl -, or 1-(3- fI uoro- 1lo

phenyl ) - m dazolin-2-yl-. Wiere K-R14 taken to’get her

18 Volpare BAR rakenubezther it epstionylly slibeyjtured b, KelBenay be 3-trifluoro-
4- ne%ttﬁﬁﬁye&}/’ﬁﬁd] ﬁi.oﬁc.’ls]%}’]gz%E{qWFQfﬂ?;Pyla%-ﬁblf;?,}yhepﬂq or 1-(3-fluoro-

16- phtig)-imidatalir2 2yl -,  pyridin-2-yl, or
1- oxypiridin-2- yI Where K-R14 taken together is

op St.i ed | g0 14

RSB PO bR S R s VRN, R may be 4 methony-

1, @yﬁdﬁrﬂﬂbt h—mhethyh;dmﬂmi%%ﬂ-y 5-metifi apyeidin-RIpl-, takethyl-pyridin-2-yl-,

to B’f ti ona@ libSt ituted i mdazolinyl, K-Rl4
TWT - 2-yl -, inidazolin-2-yl-, or

1 |sopropyl-| m dazolin-2-yl-. Wiere L-R15 taken

t og¥hbrei-RY ta];m topethényis spitataily sitedtpyd mhidkislyliBiR' may be imidazol-

- olid e L- R15
15 esPy é’ﬁlfﬁ @@%y‘f%h%ﬂll%rg‘&?&'g‘%ﬂ"w&?wfi'%“
pyrrolidinylal kyl, L-Rl5 nmay be 2-
(2- Wiatﬂedﬁe mgethai jis dptierally kbseitutyd imida¥liyk K-RR1hay be 1-
t ake the ptl ubsti.t ut ed
e i B Rl G Pe g s e R imidazolin2 o1
2- 0XO0- tetrahydropyrl m din-1-yl-. Were L-R15 taken
t 0 g%hmrL— talpni topethénis epifhmtaily sulettpébppilolidingh LR may be 2-0xo-
be. .45y 25 chl or ophenyl carbonyl. Were L-R15
tak n%"etlﬂ’er’ is optionally substituted benzyl am no,
L-R 5 maybe 3- (pyrrolidin-1-yl)-benzyl am no-,
2B- fMﬂuared—.—Résrtz.&én fgethertiy bptiomily sutdtifdtedpyrrolidinylaliyl, L-R! may be 2-

(2-methoxymethylpyrrolidin-1-yl)-ethyl-.

197}

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-y1)-benzylamino-, 2-fluoro-benzyl-N-methylamino-, 2-fluoro-
benzylamino-, 2~chloro-benzylamino-, 2-methoxy-benzylamino- or 2-methyl-
benzylamino-. .



benzyl am no-, 2-chl oro-benzyl am no-,
2- met hoxy- benzyl am no- or 2-nethyl- benzyl am no-.

20 397 PCT/ EP2004/ 007027 28 Were L-R1 trzég;
WOt og@é%g? is optionally substituted i m dazol y%g baor027

L- R15 maybe 2-(2- amino-im dazok84-yl)-ethyl -, or
2; -1 thyl-. W L- R15 tak t
g L3 Ch s D s b By 7.
bamfno {rraaR iy letiyllag ol imniladi =@ bapkt.. 5 Where L-R'5
aken together is opti onal |y substituted
d 2-vyl

e PP kst saparallrsoBH PSR SR e B may be 2

bw&mmﬂﬂeﬁ}%—mye@l P-

di met hyl am nosul f onyl - benzyl oxy-

2- ikam nosul f opyl -

n@?]ﬁ%ﬁyc]% F&w togsEhies ¥ %tg?n )@u@aﬁ%\&%pmémmﬂaﬂéﬁ -R* maybe
1esul fonyl) 10 am no-benzyl oxy-,

3 nethanesulfonylan1no benzyloxy- or 3-N, N

| -b K
¢ VB AL, BT 1y RGHED VhP U eRgTont: b adpbe 2
Bﬂﬁlﬁcﬂﬁﬂahﬁhcsdlﬁhﬂaie@hﬂﬁxyl led.im gFgﬁlﬁisﬂmosulfonyl benzyloxy-, 3

nocar bo
S eRetear oty edens 5 B G retbapesfonyl)-
10t &kxﬁﬁo-ﬂ)@ﬁ tfl@ll 3-ﬁ1€ﬂﬁhéﬁﬂf@h}ﬂ¥m&ﬂﬁ§éﬂz§flé§c?—@ or 3-N,N-

nﬁ#-‘g‘ﬁgﬂyaﬁ %@”%a%@%ﬂ? R:lsv\hng?/ge\] R17 taken toget her

is diallrylam noal cyl, J-R 7 maybe

N-Wh - RPrEtdiytb géthdiGs o subsﬁﬁﬂé Hen'ﬁ 1-R'8ke be 3-(2-methyl-

ety Sﬂgpﬁ'@’ﬂ’ﬁyr”wﬂﬁ@ bﬁ&ﬁ)fﬁwgnph%ﬂetmNN-dl-

[ sm@tmrla@étad;ﬁd&nﬁ%hﬂt uted im dazol i di n-2-ylideneam no,
J R 7 maybe

d [.i di i.di -
SR A o e 0 s
J- Rorphvinbeyhearbonyi-.

nmet hyI am no- rret hyI car bonyl N- net hyl am no- et hyl -

oy ey i R i 122 LS ctamino-

metthl - pyrrolidin- yI | di neam no-. Were J-R 7 taken
toget her is optionally substituted im dazol yl al kyl ,

4R iRk tohetirls AR Rincelipb Tt et be g f@ﬂn?g-methﬂ-,

J-R17 maybe 1-nethyl- im dazol 2-yl -
20 Where J-R" taken together is optionally substituted imidazolidin-2-ylideneamino, J-R"

may be 1,3-dimethyl-imidazolidin-2-ylidineamino-.

Where J-RY taken together is alkylaminoalkylcarbonylaminoalky, J-RY 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" taken together is optionally substituted imidazolyl, J-R" may be 1-methyl-
imidazol-2-y1-.



WD 2005/ 005397 PCT/ EP2004/ 007027 -29 \Were J-R17
taken together is optionally substituted i m dazolinyl,

gpybe imdazolin-2-yl-, ,
WO%OWﬁyI i i dazol i n- 2-yl - PCT/EP2004/007027

2,4,4- trlrrethyl |mdazoI|n 1- yI‘29 1-(2-
d I I
g R SRR T M SORL o5 ot
J Mazbmm: qgmtemr maazdmnnpvprM@mﬂIétﬁmaydazom RW 1-(2-

td%@gﬂ’gfq] %ngﬁfnﬁﬂglaﬁ%ﬂl'm JEAﬂRI 7151%9%@59 %ogﬁf%#lﬁ%?’z,i rethyl-

cyeliddpgliaregar box- am di nyl -
furan-2-yl -car boxam di nyl -, or

e L LS LR

cei—’y t]ﬁfﬁbodl rrents of formula (1) and fornmula (Ia),
K-R14 taken together may be selected from

g;%‘}ﬁgﬁgﬂ{;ﬁ@%’ !g"{leﬁ i ur. ﬁﬁg;g}?i %%g%%@:’rtyramidinyl- cyclobutanecarbox-
3-dmididylio ﬁmﬂhﬁ#cﬁft&ﬁmdmyl or N,N- dlmethylacetanndlnyl—
d| met hyl am nocar bonyl met hyI , 3-chl or ophenyl -

et hy ar bon
PERTG h R R derPBihptn Ig%}%ff'mmaaffbﬂgﬁ-ﬂ-
am nocar bonyl -, 3-cyanophenyl - am nocar bonyl -
10 pylni a&rtamkrgbemments@:ﬁﬁ;mh}uh §f) and forrhbla (Ia), K-R* taken together may be

%e{;e;é%lciw 13 fo?'ylienﬁ%r{cm;?ﬁﬂh%h -4 {é’zhld £ %}fy{carbonyl-, ethoxycarbonyl-

I - methiyl| 3-|tnﬂmmetmy=lpﬁeny11 &nﬁﬂtﬂambﬁybonymldmybl 3-Zhlgtophenyl-,

5. RS SRt b sp TSP 3 rdifpprophenyt-
m aininalcatbodlyl- bﬂ eyanalilﬂbnid-mﬁwcmwhylt dzepiyhs anMIazol-zLﬂ_ 6-

15, R ERRET Skt ke Tbe érmwﬂ»”m bty imidazotin-2-
2 {12- Ineietioninkdaayl-pyky 04, EQiLﬂreI:th—h.ﬂucﬁtél}d-yL— 4-methosy-pyridin-2-yl-,

2. g%qulbp%grg ubrgrgétggntlz ﬁlpylorophenyl- 1-(3-fluorophenyl)-imidazolin-2-
4- ¢l m@ﬁqpﬁegﬁdp?ﬁicbﬂ@zdhn-ﬁyl(PWTNldln 1- yl) benzyl -

am no- am no-i m dazol yl)-ethyl -
(i ﬁa&? #0@1%6%.25((%' rmu].[a YI anc? {’ormula (Ig) L- Rls taken together may be
202~ ehileBeddyba- (P st Hopin éﬂ:tl?lii?lrbh@%y}?(l)%tﬁﬁw oL GrobRBENYdrdpyrimidin-1-

t
o f -3@%%52}%3&?&% b gfépwpbsnﬂaxﬁw}é;ﬁ ~fRyrrolidin-1-yl)-benzyl-
2 AREROXY A DA AFBEO] 1- )reai;myh (bﬁﬁ@tﬁﬂaﬁmﬂaazohm ~yl)-ethyl-, 2-

oxycar. oxy r box enz
21%15%‘( Fﬁngsa%% Yly—mmﬁswcﬁorbirﬁfw éuoro—benZYI-N-
St AYBTL NATARNZ Y- BieYhl-, 2- ﬂuoro~benzylannno- 2-chloro-
gﬁ net hy I ace am %l ny| - benz I oxt}I/1 2-
e g,thqﬁn&gz, Jrmsthp yp— -me yl—benzylammo— 3-methoxycarbonyl-
D hRASA b=, 13- Yarb &R EIQEMB g‘adl-methanesulfonyl) amino-benzyloxy-, 3-

hy] bonyl ) h I
e Iwytb%r%&%é}? oA ] L B ity betemidinyldimeriony-, 3-2-

nbﬂgb | fp&ﬁ? R17
Saken t.oget her %[)D%lﬁ 1( I)m g]éﬁg: Ilyii (]T
e tpghylamipeoaiimy. +dlmetsht Iﬂwéwlnbbenyl

30 In still other embodiments of formula (I) and formula (Ia), J-RY 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-



nmet hyl -, 1, 3-di met hyl -i m dazol i di n-2-yl i di neam no-,
N- et hyl am no- net hyl car bonyl -

Wol}bdgﬁ,bg%l,am no- met hyl -, 1- met hyl - pyrrol i di n-yl idi '
N, N WD 2005/0 05 3 9 7 PCT/ EP2004/ 007027 Wmm“’”

pll rret hyI acetam dinyl-, 2-(im da%%l”l n 2-yl)-et hyI

acgpaﬁvfﬂlﬂ't% éﬂ“&ga%‘gﬁlé%é’ﬁ %({;118 LA %r ,nmno-morphohn-

g_m?teﬂ?w-l b_u'gnrhmdaml-g bj?rﬂd)butanecarboxanndm}rl- furan-2-yl-carboxamidinyl-,
= e - 1. i.Nn

S RS D a et imiceeiar iy Fnedaimidngl- 2t 1
| {2-mikthox®}- ﬁﬂioh}b-xm)dammﬁxyyh MeEEobylAmadaydlin-2-yl-, 2,4-dimethyl-

> 1%’?32031%%' E m({jazol I rl}FFD‘{F %inol [ ﬁ j: 3: m.at %lco?dl ng to

anot her aspect of the i nventi on, certai n preferred
c depardingtgo anethém?e:t ofighwi mgeﬂthm ahevepilefsifed lcagpbhiads are those

er.ei |nth roup of
m@rﬁﬁ%%ﬂtfgb et Eﬁjﬁ%ﬁgﬂbﬂ eegfﬁﬁl%fsefably (S),
preferred are those conpounds wherein Rs is K- R14 K
i 3V lshahehd: gdup roﬁmmpdnmd# WL@relﬁQ iﬂ)(B)acsrenoreMref&lﬁbly ("), preferred are

O
PR T TR ROk S el %@@ab@@ﬂe@t el

IR I e

f lsélydted eyl Olsdrddeinld, C1Bhﬂ:méhv3, amileaM |h drogttieZowyt a]kﬁﬂﬁm is selected
o,

R F PRt i g 6 é%f‘ Shep Pt Side?

Riﬁnda&ﬁ]ﬁhyi,h&l&relﬁ esdhl BE e tlirh o5 s@lsﬂﬂllted Whigth Gﬁeﬂ) three groups

e FRel L andife S selesttd o %ﬁagﬁﬁm{fhﬂ‘i@‘fe{ dr X e, atioh,
15 ( Cﬁakf(@ Rylkch ﬁ[l ?ﬁr Jowé dk amih‘d;'(@ arfird), t@hﬂ]k}’l)ammo(cl

(@?%%Y & 1%‘{/?1?%@?@ ﬁ%#é&@ﬁm sGiOH -C(=0)

pheny hlkjl [belfd]ldﬁﬁi Bﬂd 9&&;@ mﬂd%oxy&tdﬁ% o;‘!’tﬁdﬂ&]l? B6bstitated

to two 0?1 ower. a cyano, /or

ha¥igyeng to Wvﬁﬁqwqr Hﬁ‘ﬂg AR5 280X ARG, 2BH OF éﬁle

wherein Qis (S) or nore preferably (S'), even 20

NOWRhE § cs@dofqﬁ&a@@dﬂ@&ﬁﬁ@l@ndMMe@aﬁ Qgg (S)Sor*ﬁ'l&%‘bre%rdbﬁr (81, even

2al ene-

205%%3%?%:3 %03%%314 &6)@21 R¥is &R Kisplered figm = bond,-C(=0)-

;regtciw(z 0 (—:ﬁt ted f?"‘uﬁ@% éu ’Qq(icﬁﬁ?{;?g 8d 20, pallylene-

cy@(ﬂp)mtl?i wheb@R R is Bydrb Lor thBIhgBRHiY delecBiddrom lower alkyl, furyl,
i mdazol i nyI wherein each Rl4 in“turn is optionally

s uBFStoPeRTe bR PYOAE: irpidernldeanst imigezolinylewherin gashR ¥ in turn is
ﬁp cﬁﬁﬂ%&b%tl’aﬁeéﬁt@ 6heth tﬁ:&%{% %4 s%l/éﬁ{?fl @llo%é/ ¥ rﬂi"ﬁ” is selected from

al ogen cyano tri
75( st B ko, b Stpasp byl ood £hergh id phersi n
o [ up of
pre g??@ab?gh%\%lﬁgﬂa %ﬁ ?gﬁlé#%}itgt%vﬁhmogé%pp(\?,) or nore

preferably (S), even nore preferred are conpounds

m‘é\ﬁﬂm thig grodipoé prefaread qomepraunds whpfein Qiis the@raug) ) loy more preferably
@%%@éﬂ ke pr C?rrea At n%kﬁnﬁg RrerdifkKY belected from -C(=0)furyl,

al kyl enet
-C(=0)alkyl, ~C(O)zalkyl, —01 zalkylene-C(O)y~(alkyl), ~Cjsalkylene-C(=O)NH(alkyl),

30 —Cipalkylene-C(=0)N(lower alkyl)(alkyl), —-C(=O)NH(phenyl), phenyl, -C(=0)C;.
aalkylene(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



30 -G _2al kyl ene-C(=O) N(| ower al kyl) (allcyl),
- C¢{=0) NH( phenyl ), phenyl, - (=0 C1_

Wé’.gﬂogﬁ;ésgﬁe(cycl opentyl), pyridyl, imdazolyl, 989@132 04/007027
I m dazol i nyl, wherein each of s?& phenyl , '1
ps

i m dazol yl , andlmdazollnyl |S|nturn

L it e re r
B WSV S 8t 88 L,
amj’hm phenyl said V\D 2005/ 005397 PCT/ EP2004/ 007027
-31 phenyl in turn being optionally substituted with

and/or . ¢
th| 3 gr%’ﬂ%‘ Ppgtr?g?%rre Ingg% Sﬁéréoﬂpgg?n%d?e er}{!é‘%éébunds
t hebeeipdpbundd Opfaenélmuﬁ‘hmmds “ﬁuhrople to p.trm ofﬂa’wlelya]kyl trifluoromethyl,
S U
st r of%ﬁg fotedol B By e PP ose S hepep X
pre(f_‘,@&(nﬁﬁu?]l)e t hose conpounds wherein Rs is
C( O (fur Accordi ng to another aspect of the

ent certain pref rred conpounds are those
3139?5‘51@5&0 : FBPTRSY B inyegfioptrertainpreferied sompaypylsgre those
f Ohd¥ith thS: abomrﬂﬁlﬂe@d) w%%:ehﬁQ 1§§ b%(f 80 5, and wherein R® is

al kyl car ony anyl car I koxycar bgnyl
al é‘ff%ﬁr il dyran E?I ‘P%&H Herrerehe oxycarbonylalkyl, di-

100 '0bﬁbﬁ£il aBdinkadLR B¥drbonyl,
c ﬁa k Ialky carbonyl opti onal | substi t ut'ed

leheny)> eniivaellt subsiuisdpbanylyoptionglly substimtsd pyridinyl,
3 u Eﬁﬁbﬁa&lﬁ' §detfﬂ1ﬁﬁ 3Rl dzolyR Bl n%%dﬂ%ﬂﬁkdﬁéuﬁﬂé@ﬂuﬁ&ﬂoﬁﬁyi In certain

i mdazol |ny In certaln

soFRbPRmTHR’ @wém\ects@ I F S L —_
etl o‘%}gﬁ% &%ﬁﬁ&ﬂﬁ [ 130RiNY smethylphenyl-,

1§| P f u %ﬁ‘ﬂﬁﬂ:hloro:phgml—g crporangyl-methylcarbonyl-, 3-
qu]lug EM 1= {Eﬁﬂﬁéh‘fa@ﬁﬁo @Yf{—dlﬂugrophenyiammocarbonyl-' 3-cyanophenyl-
fluoro | -am nocar
3, 4”@“? §W@ma7h'iffhdaad35@h%f1- -mefbﬁrmmd@nwl- 4-methyl-
l aﬁ_a{f YA GrypRdinc) i, £yl so0R8 0 A iyl imidazol-2-91-,

1- dxlﬁ)-l 1—2.:ngdazc3112-|’ybt I&yneﬂlmyammﬁurlﬂrﬂ ﬁl—methylbutyryl 3-
&li }(ﬁgﬁ%/ o neg?tqﬂa’%- é}"ﬂ ){1 é SE;» ﬂuorophenyl)—mdazohn— -yl-, and 1-isopropyl-

4- m&ml}aa@yﬂrdl n- 2 yl-, 3-net hyI butyryl-, 3 20
trifluoronethyl-4-chorophenyl -, 1-(3-fl uorophenyl)-imd

52 Sl 00 L GRROR s BB B e o i e
pr daew @@n@lﬁq@hmﬂoz&ﬂ@ wiensgie Qhia thegronh 6T )aWathén this group of
f or eﬁ%ﬁ %)ng%ﬂﬂdéj Stk g)ef?rre%rﬁe con%,plf‘n&sgﬁne%lg W 5 chida]kyl more

mrqﬁmfer@&iquh)hmﬁpmﬂmhemmal’ashyﬂbvem cycl oal kyI nor e
25 preferably cycl ohexyl, and wherein R12 is hydrogen

A
p(r: g.géec% ‘:c? aﬁ%&ﬁx&%%ﬁgc?é? g%vganﬁ&\%%ref% E& Ebr%ﬂ()unds are those having the
for achﬂvaﬁar(ndafaﬁ&i tmd/of (Ta) whiveina) is th gxsmpi{éT 1 rWithir( this)group of pre-

Wt ﬂh@d%&%o%gy@fh&feu%% the group (U"), one subset of further preferred com-
pounds are those wherein 7, p and g are each I; R is hydrogen or lower alkyl; R’ is —L-
50 RY; Lis selected from a bond, Cizalkylene, —~C(=0)—, ~NH(C;.;alkylene)—, ~N(lower
alkyl)(Cy.salkylene)~, and —~O-{Cy.salkylene)~; R' is selected from alkyl, pyrrolidinyl,
phenyl, pyridyl, imidazolyl, and tetrahydropyrimidinyl, wherein each of said pyrrolidiny}
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



ferred conpounds wherein Qis the group (U), one
subset of further preferred com pounds are those

wd/[@gg,@]l s5b7n, p and q are each 1; R9 is hydroge \
Kyl " R10 is -L 30 RI5; L is selected from gp(glr%lli’f?w'{m(m

CI 2a| kyl ene, -C(=0 -, -NH(C 2a”|2kyl ene)-, -N(I|ower

BB RSP i 2 e ebpindigly et o
i toetezakyl) halaged, dyeid, W&raﬂ%rf|(lﬂvﬁjérﬂkb xy) U165 ks a‘%ﬁﬁb (egf1

s%ﬁm hﬂ@n%‘}%@?gﬂ?a&;@t rim,di nyI _]grou

}agméél%
wigylradidesi.bonyl group, and each of said W5 groups is
optionally substituted with one to WO 2005/ 005397

PGT 04/ 0070 -32 three groups, selected fr
> a%@‘b‘%ﬂss% o3 8§%ﬁﬁf€6f&§ GPTBRER ‘fﬂa‘%ﬁ@r@ isibs 9@&@% gtpn further
f rpredertedwempaliigd are thdk©@hereint, 3nad éﬁ%ﬁch’c‘!' ROx\hydrogen; and R' is

(1 %ges{?gl kox%/ﬂ(gcs 4 ﬁ&}é{ @1&%9‘?5@ <ol ) am. no,

qﬂqﬁ Y2BHe0, Gy palic

a'ﬁ@!ﬂe@]ﬁﬂrﬂl)m@mﬂkﬁeﬁdﬁwd}@j LIER| zallézléﬂl(ei(iihéhﬁﬁ Lls((smaqw;a
ﬁ referred conmpounds wherein Qi

teet(Rkenylpr fz@hl@@p(@@ﬁp@dﬂ&ks-@f(éh taﬂo@legapgcwl)namd
lop %%J%Wk ;Vrhe%_n re?c:o héztgcrua%?rrfoham?d é)te{:rahydropyrumdmyl

cgr oRps dytiamably bgﬂ'mhdtww Egrbon Bag @qﬂmy]acemtﬁalckbonyl group, and

ST AR o oo o

2a¢R¢§Or@HE§S(kSphﬁlW1{.? mth(dneZaIthaytl efleyiemilidZedlygen, cyano, methoxy,
D 10
t 3'“ gL ’Cg% ¥r| mem TH ?@{W A aring, sulfongmidyl, COAH, COA(Cy.galkyl), -

15pyNF=@(CEH3}NGC}£5)ﬂ anéfbrpmmdmglrl m di nyl  groups
opt i onal I y has one to two carbon ring atons repl aced

Wi Qu n ch of .sa rro

Rl Ao ARG RRY, dieePli saPh R Ak Ayt having the
grdnm@fonmlacoﬁamhdlorﬁabwb&in%ed with one to three of

| oner al kyl, hal ogen, cyano, nethoxy,

met hoxy(d 2) alkyl , am no, (G 4al kyl)am no,

sul fon RCCPH, C02(0_4alltyl), 15

N=C( ) N( )2, and/or pyrrolidinyl. According to

anot heiN.aspect of the invention, preferred conpounds

are those having the above fornmulae (1) and/or (la)
whereinQis Ro /NO and wherein R10 is selected from

al kyd Wh@ﬂin T Sefected ioinh hiltyledptiotalty @lhbsﬁhﬁ&dl prrrlohdmyl , optionally

: t I i.tuted | di |
2"83{*‘;10 tr«‘épglagl@p@ 3 tgqqag b3t {zcr ‘K—::Fr& yé}%p}mdmyl optionally
Op%tmﬂe&bewh%ubml?dumﬁm h ¢aﬂ§t§:{ vl opsiusly sibéittted benzyl-

h o t t.ed
R S R %H?m#aaél“@ﬁv apHiogrLy DRt asoliny il
hbhb!lﬁﬁiﬁﬁlmlﬁa@?h aBdyK gonmtsusaahieﬁ phdREhlihetb, optionally
g%réhgqnﬁ 3113 X pt I on% ¥4 Sgtu%etdl I:Eh%nyl and optionally substituted morpho-
25 lnylcarbonyl

R' may be selected from 2-(2-methoxymethylpyrrolidin-1-yl)-ethyl-, 2-oxo-tetrahydro-
pyrimidin-1-yl-, 2-oxo-pyrrolidin-1-yl-, benzyl, 4-chlorophenyicarbonyl, 3-(pyrrolidin-
1-y1}-benzylamino-, 2-(2-amino-imidazol-1-y1)-ethyl-, 2-(2-methyl-imidazolin-1-yi)-
ethyl-, 2-(imidazol-1-yl}-ethyl-, 2-dimethylaminosulfonyl-benzyloxy-, 2-flucro-benzyl-
30 N-methylamino-, propyl-, pyridin-2-yl-methyl-, 2-flucro-benzylamino-, 2-chloro-

- benzylamino-, 2-methoxy-benzylamino-, 2-methyl-benzylamino-, 3-methoxyca.fbony1—



substituted benzyl oxy, optionally substituted phenyl,
and optionally substituted norpho- 25 |inylcarbonyl.
‘NOB$ e selected from
?% met hoxymet hyl pyrrol i di n-1- %I) et hyl - PCT/EP2004/007027
2 oxo-tetrahydro- pyrimdin-I-yP3; 2-oxo- pyrrolrdrn-
1.yl -, benzyl, 4-chlqrophe Icarbon l, rraolidin-
1- Fﬁﬂ%‘éfng’y%ﬁhﬁ’ e 193 % - fonyﬂ)aneﬂﬁﬂqenzrlexr 3-
2Tﬁahaﬁeﬁfdny1mldaza@htymy A N N—Qﬁﬂ)ﬂﬂ-;yiacetamldmyl benzyloxy-, 3-(2-

2 |
R P b SRVt - hembplindyy-cahampbich6henzy| 30
Nxﬁﬁhﬁﬂnﬂiﬂcﬁlﬂmﬂﬂf?feﬂﬂﬂ —pherﬁrl/r hotH A2V r#!%%tamndmyl—phenyl—.

2 fl uoro- benzylanrno- 2- ¢bl or o- benzyl a

benzyl am no-, . 2- net hyl - benzy| am no-,
>3 f{%ﬂ%&% PSBAES GBS G oSy PreterredrepomRoupdyeys fhose having the
&Boﬁ@f@iﬂlhﬁ& YE) anaf&fﬁzb Wherdde QY Hie¥oup (Ul), and R® and R' are taken to-

3- nmet hanesul f onyl ) - am po- benZy 3-
miéeﬁgﬁ W?Igﬁyr:ﬁlg, r@g%@?;edgggferably a SP]IOCYC)[].C ring selected from one of
3 N N- di et hyl acet am di nyl - benzyl oxy-, 3-(2-

| m dazg -1-yl) -

enyl -,
ph n- 10yl- rbo 3-((
nethyl nocarb yI) ethyl] phenyl - and >
di netTr cetant dr@yl -pheh 5} Accordr,ngndro

another aspect of the invention, preferred compounds
are those having the above f or nul ae (1) and/or gla 5 10
whEREZEIR QEP@S?%%PS% of eftgchmeniorthe sHORTOS aFom toiRbich R and R

10t Oare @4dMRH, dn@ 2l HF ﬁ@@lﬂo@ﬁ:ﬁé hh;gn 6ﬁt!b@1aﬂf'ﬁ£s%nl€ k& ER6 éeﬁbb;‘n ring
a sprroc%c i.c .ring se ect ed one of O CN, and*

oms rePlesed matha Grbonyd gqoggémdgoq q;@og@,l}fhas gfbenzo ring fused thereto,
at M@H&Eﬁm ehéh Bﬁ%d%?h%ef’chE HRgs A6 ﬁ&&/ﬁyﬂﬁ{ iR 130 u&;a@ry

10 are attached, and each sal d splroc I C rrns

0 prqbénalrtwwr&agn@wetmcgrpw selaetpd from Ingrer

P%d?h@d’ﬁ? %Q&d %E:gg gﬁdﬂ(gx\ﬁs Hﬁﬁg@oﬁﬁ%y substituted

r|n fused her e erern
155 pwrtb@yre ko Vo @ﬁl@b)ganmyeno,ﬂm@ﬂmmdforrlgeen afkyl, more preferably with

op a gﬂ?@ mrth one to two groups
%@?@ghln’nr ower a am noal kyl ,

aI kyI am noal kyl , and, henlxl wherei n said phenyl group

i sIn eertain ¢m shts Ryan s tikentegethes dafintonsf t o t wo

of hal ogen, cyano, |ower al koxy, and/or |ower alkyl
nor e preferably mnth §1 uor o, chloro and/ or met

I n cgx $%; KFtS and take %1ogeth
defrne ne 0 RN RE8
on NytR ~ Lﬂ%

t~N a cando s* at jg#8ch
occufrence sélected fr o Hydr ogen! lroneﬂ‘alwmu

(d 4al kyl ) am no-
and R*® is at each occurrence selected from hydrogen, lower alkyl, (C;alkyl)amino-
20 (Cy-g)alkyl, and phenyl optionally substituted with one to two of halogen and/or lower
alkoxy; and uis 0, 1,2 or 3.

According to another aspect of the invention, preferred compounds are those having the
above formulae (I) and/or (Ia) wherein Q is the group (V').Within this group of com-
pounds, one subset of further preferred compounds are those wherein nis 1; G'and G*
25 are both earbon; R is —J-RY; R® is selected from lower alkoxy, amidiny] and
alkylamidinyl; J is selected from a bond, —~Cypalkylene—, —C(=NH)—, ~NR'®-C(=NH)-,
—N=CR"-NR'®-, and -N=; R¥ and R** are hydrogen, methyl, or ethyl; RY is selected



20 (Cl4)al kyl, and phenyl optionally substituted with
one to two of hal ogen and/or |ower alkoxy; and u is

wo%300shos3870r 3. According to another aspect of

10

15

20

25

t
invention, preferred conpounds are those havipfrﬁ(a?t?ﬁ%o"i"('o-")27
above formulae (1) and/or (la)-%herein Qis the group

( JWithin this group of com pounds, one subset of

¢ PP e LY o O RS o EWaseyinen el istdazoliciny,

Gopteblic], cBoAkys, Batihry AkRSIR7Rs nd)tsfugyi witdd T iR Ll wherein

selgc%ed g:bom | ower a{léréﬁxy, am di nyl d@nd

agj ﬁz?% S & rRFPupsys prEallEsYhstttedwith ope eithree groups selected from

- R Rkl eer@-from fehvellalleyl, 1ovhR : : i

N=CRI 6- NR sa-, and - N:E?lq R16 ando%%%%mﬁ%/%aga’eaﬁfim 0 1or2.
thyl, or ethyl, P.7 is selected WO 2005/ 005397

%’%ﬁ%‘r&%‘% ’r%'%#* EAS:HOW meieied gamponnds fwherein Q is the group

DWIDDHI'E&HMEcoﬁﬁblﬁﬂﬂsiwhélreinq%dazm yl, imdazolinyl,

i m dazol idinyl,  norpholinyl, cycloalkyl, and furyl,

except R17 s not furyl when j is -N= and wherein
each of said RL7 groups is optionally substituted with

one ge _grdups selected from R21; R2' is
sel m | ower al kyl, |ower al koxy, hal ogen and
cyas; _and A~ $0, 1 or 2. 5 Further preferred within

this group of %referred conpounds [wherein Qis the
group (V1)], are those conpounds wherein Qis u Rl

I Ris &Bé%:ﬁedlﬁ:dm!lﬁdﬁjgkeﬁ,qiyﬁfé]iﬂfn%bbeﬁﬁll‘i’ﬂﬁﬁ;idﬁ)éIy!LQHi&ﬂz&ﬁ{yl,
y

pyrrolinyl, imdazolyl, imdazoli , imdazolidinyl,

Aetlidagil, moy LIS AN(CRepy N-epyratilidl), 10
AR 0 gl SRR SRS}t
e D N Do PR N C ey,
[ mhdla‘:imtqpb,olf isatiﬂ@mlzrolidinsﬂl. ?yrrcls’nlm}rh dkdadolyy imidapalinyh dinidaylidinyl,

. t n ro . I n_tur . .

o BB BB Fpiob R ard o R i Ol pptited with
eb:ll;tq thnng@tpf}lhz Tt}lglibtﬂiﬁz(yrop?lih'&ﬂ}bs 0 ;’yﬁd’tﬁédjq& and/or meﬂloxy(Clizallgyl); and

00X -2a ;. an a, an e
e S LR N R T S Te G (o
to anot her aspect of the invention, preferred
¢ dwparditgstoanetitdn agect aftbpiavatnyprfedl Qrppunieagrbg
~' 1N and ﬁ%‘ is~selected from hydrogen, pyrrolidinyl,
pf??BP‘u’%@ﬁ‘?’ FACATRG BO%P i dazol i nyl, 20
i m dazol idinyl, norpholinyl, -N=C(CH3)NCH3) 2,
-N=(pyrrol gtti nyl ), N=(i m dazol -

and R" is selected from hydrogen, pyrrolidinyl, pyrrolinyl, imidazolyl, imidazolinyl,

imidazolidinyl, morpholinyl, -N=C(CH3)N(CH3),, —N=(pyrrolidinyl), —-N=(imidazol-
idinyl), -Cy.salkylene(imidazolinyl), ~C(=NH)(morpholinyl), ~N(H)-C(=NH)—(alkyl),

—N(H)—C(=NH)~(cyclobutyl), and -N{H)-C(=NH)—(furyl), wherein each of said

pyrrolidinyl, pyrrolinyl, imidazolyl, imidazolinyl, imidazolidinyl, and morpholinyl rings
- isin turn optionally substituted with one to three of methyl, ethyl, propyl, methoxy,

ethoxy, and/or methoxy(Cyalkyl). More preferred within this group of compounds are
those wherein R" is morpholinyl.



idinyl), -d _2alkylene(imdazolinyl),
-C(=NH) (nmor pholinyl), -N(H)-C(=NH)-(al kyl),

WO%@IGG%@NFD -(cyclobutyl), and -N(H)-C(=NH) - (f &)%1)2004/007027

10

15

erein each of said pyrrolidi n%l, pyrrolinf
i m dazol yl, imdazolinyl, imda2otidinyl, and

rpholin dngs .S i rn_optionally substituted
ot iF e‘%ﬁm{lﬁ}eg@ o fforﬁ?éﬂﬁw and, ?qmﬂ,?a ({#)opyrein s fbsgroup
25 et hoxy, and/or nethoxy(d 2alkyl). Mre preferred
wi t hi i~ hi-s. group of conmpounds are those wherein R11
[ ylriz WO 2005/ 005397 PCT/ EP2004/ 007027 - 35
I n_edrt ai~venbodi nents of formula (1) and fornula (la)
wherein Qis the group N alR 12 R12 maybe sel ected
fr hydr ogen, al koxy, di al kyl am noal kyl ,

aRkynarbasictedyirom hygrogem alkioyy, stidilsilaninbalityl, allylaminoalkyl, \
B ———————
s @b enallysubstipyted piirdidipyli dnsesno rogtamabtdnoptionglly substituted

' | ' 4 m | | | [ V. .
SBLRPRY e BRSO Bkt B BERYOH Oonaty Bl hidaolin),

. .

i intnerentphglinylmethyh emidipylotndmbrpdoliyyl, Imspedifiopmbodinents R* may
mBlF: QQ%W%%%(%%,&%%&S% ﬁg%?@&?&%%inn@%etgﬁ-, N-methylamino-

sel ecte

Neethitt, 109-dimetiyl dmidrsoldintsylidinédnmpo-h)-awethybzmino-methylcarbonyl-
' ph - Lidi oo vl i di i no-..
IIII-?\%EH%/ )Xla?mﬁ’logrln —%-ﬁe@a@%ﬁph&gnﬂ%ﬁéarlnﬁoq,em-no

am no- ne car
Ndimethylacetamislimgs, By(imjdazolin-2-y1)-ethyl-, imidazolin-2-yl-, imino-morpholin-
| 4Rt -0 | dk-n-vl L di neam ng- N : 1
o BRI B, P RS SR B fusapryizcamboramidingl.
i t-mathyl-imidazotin-2-yl-n, ,4- trinreiydlimidazdling L -yt Lyéthyl-imidazol-2-y1-, 1-
7 e Hh AT Wl oy S AR ANS TGRS T 211, 2.4-dimethyl-
1-1midaaglin-2rgld and marpRelid-4-yl-.
2,4,4-trinmethyl-imdazolin-1-yl-,1-methyl -i mdazol -2-y

| &g sohs B Bdp ol 85 it e of ghe formala (i)

i m dazol i n-2-yl-, and m)rpholini4-yl-. In certain
enbodi nents, the conpounds of the.jnvghtion are of the
formula (ImM NRHICON NJ CON 1 11 TNH (I'm

'R5 O wherein RS itgcbydrage | for al koxy; and 20

Re maybe sel ected fro Ry| car bonyl , furanyl car bonyl,

al koxycar bonyl , al k{g)cg) saLBQyINH al kyl | (Im)
di al kyl am nocar borﬁ'ﬂ , optjonally substituted

phenyl am nocar bonyl , R" O

20

25

wherein

R® is hydrogen, alkyl or alkoxy; and

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-,
ethoxycarbonyl-, ethoxycarbonylmethyl-, 3-triftuoromethylphenyl-,
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-vi-, 4-methyl-



cydoal I tyl . al kyl carbonyl, optionally substituted
phenyl, optionally substituted pyridinyl, optionally

W%Q%Bd.’gﬁt ed i m dazolyl, and optionally subst Ll;éJIt/Ei;IZOOaUOO?ﬁZ’i

azolinyl. In SpeCIfIC enbodi nents e maybe
sel ected from 4-net hyl - pentanoyﬁ - furan-2-carbonyl -,

g%ﬁ@qﬁﬁﬁgr bon%dg}h%r}@.r 91)3% ~?r%? alzgl?xih}grll— 1-methyl-imidazol-2-yl-,
dllm-ﬁyxbam;zpﬁﬁﬂ&ma 1nqtm&ro 3ysiasl 2R eNWethylbutyryl-, 3-

? | : iwgrgﬁgﬁw %HC%T g-ﬂ%(?) ﬂz%)rophenyl)—mdazohn- 2-y1~, and 1-isopropyl-

3 idhidizblitorgphenyl - am nocar bonyl -, 3-cyanophenyl -
am nocar bonyl . pyri di n-2-yl-, imdazol-2-yl-,

o rr/%tg%ﬂ E%@élfl dﬁegl nlfsza D&Afﬂqu%tp 2¥| e\é\gre%glgr? {algaodf%:lgegt%rmula {(In)
1 oxypiridin-2-yl,

1- net hyl -i m dazol i n-2-yl -, 1-met hyl ;i nmp#azol - 2-yl -,
1,4,5-trinethyl-imdazol-2-yl -,

4- met hoxy- pyri di' n-+eyl 3- et hy buglyryl -, 3-
trifluoronethyl-4-chlo EnyTF,

1- @ [n:NHyl-, and 1-isopropyl - (In)

|
(3-fluorophenyl) -i

“imdazolin-2-yl-. 5%n cgrtg{n enbodinents, the
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conpounds of the i nventi®h a@e of the formJIa (1n)
Rio HaCO NNYNOHCO I NH (In) RS Owherein R5 s
hywhesegjen, al kyI or al koxy and R10 is selected from

algoyl 1, ‘:ﬁ%é | tu g%tl uted pyrrlolidinyl,

optlon pyrroI|d|nyIaIkyI
oR'f Grealettpd ﬁlohsiﬂqtlmlmﬂmhbﬁ s@huﬁ:t@yp&ﬂahdinﬁybpuonaﬂy substituted

[l bst
o Rl B GRS R er RSy} Prfpsaly Shstitued
0 ﬂianmylm;bt;omﬂjo mbsﬁmﬁbh Wachohyl, abﬂoﬁa]l?r ebistiomed bahzylammo,
;;‘? %ﬁl‘l | nﬁh Iiyl 0 tlugna su timﬁa]‘qui
ggiqﬂ%)dmﬂ#wbzﬁmgﬁ;; oK egﬂ&]ﬁﬂ dptiohd b hriblstifuesd ?MH@I@Muno, optionally
it Bk Y cu ety hemhand setiptally substitoted
e r?ﬁﬁbh&ﬁ?l&aﬁﬁylmﬁgcﬁ@ |eﬁﬁo@ﬂn§r|[qt@ﬂi03n£ﬂ:e selected from 2-(2-
rre i di e
tg&i)pg%g%@lp ]nylg qthg)[ %Toxo-t%trélg()(glropynmadm— 1-yl-, 2-oxo0-
3 rhr{%?-lﬂ 1+, pbnzyl Q% ?%Mt@g@%%ﬁd@mﬂ%bmzﬂammo- 2-
Z(ZD Wf@igg}hi ~gtigl- 2-64- ﬁwthyl—mndazohn- -y1)-ethyl-, 2-(imidazol-1-yl)- -
2 étﬁ l@@&ﬁ&hethﬂhﬁ%@&ﬂfdh‘yﬂ-béﬁﬁﬂo%&hﬂLﬂuoro-benzyl—N-methyiammo- propyl-,
dazci 1-yl)- ethyl- ]
2. g)rr,[lgé{lﬁyy gﬁpﬁh@s@ ﬂwyrbqy@ﬂmmyz-chlom—benzylammo— 2-methoxy
2- _ - 2
LR 30 oty
ESY‘béT{ Nedhmﬁshanea a@m%bwylpm #ranethanesulfonylamino-
5 m&bgmﬂ @?ﬁéﬂ?yiaceénﬁﬁﬁﬁpﬁé(&ﬁ{&?n%l (2D8PEYE 2N Yazolin-1 1-y1)-
phenyl-, morpholm- -yi~carbonyl-, 3-[(2-methylaminocarbonyl}-ethyl]-phenyl-, and 3-
N,N-dimethylacetamidinyl-phenyl-.

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



benzyl oxy-,
3- (NN- di - mret hanesul f onyl ) - am no- benzyl oxy-,

wo200Bbdzasesul f onyl am no- benzyl oxy-, _
3- N\- di net hyl acet ani di nyl - benzy PCT/EP2004/007027

| xy :
3-(2-nethyl i mi dazol i n-1-y1) - phery
nmor phol i n-1-yl - car bonyl -,
3-[ (2- et hyl am nocar bonyl ) -ethyl f=p - pand 3- 25
N, N- di et hyI acet am gbnylsphagyl -n_ | Hai n
e tion are of the

05391 PG#4 EP2004/ 007027 - 37 (Is)

"ZZZ R12 H3CO NOHL3COY NH[(Is) R$ 0 wherein: R5
i s hydrogen, alkyl or alRtoxy, and R 2 is sel ected

from hydrogen, al koxy, dial kyl am noall cyl,
alwhdreini noal kyl , opti onal ly sub- 5 stituted

a[ﬂﬂ?ﬁﬁ%ﬂdl nf’%ﬂé enefarénw]ngoal lyl, optionally

smca‘sts. st]tettedi ﬁ;@yt[ hyairbgﬁmym(bﬁ}i ARARRinodAReA zmasrl&hﬁwa]kﬂ optionally sub-

tityt.ed imdazolyl al i opa
su% ? ‘\édal‘? 3ﬁd§11€maﬂ®. éﬁﬂg PILwtfl@amoaJl\'Yl optionally
| mubaﬁutddlp}fholldjnﬁl&mﬁﬂﬁﬁﬁpildefhyﬁﬁﬁiyhBébuoﬁdﬂy@hﬁéﬂtutea'i}ﬂldazolylalkyl

%qb %@F‘Bg r?gg.féfg rg?lgsnmt%gl mun?azolmy?

N:ﬁhh:yﬂnofph@hhmm?lmﬁﬁiyh yhd m MpHBHHY. B¥peafid Bmbodiments R* may

netf.ﬁe%ékﬁegm %g}q‘g:?) L eth d% I-IG—n‘%e )lrllalglmr:)el?:lrg n? N-methylamino-
10 l\l-nmem:lsx},tl amdmeﬂm—hﬁidamlﬂm Hn%ﬁﬁu | KifetiyladiRe B &arbonyl-
lﬁ} r&% Xglet am &YP
2 WFH’ % t@ 7 1R pyrolidinylifingerpinpy, NoN-
i d@ﬁﬁglgigrg%(—%n)(ﬁnlg@%omﬂz-yl)%ﬂf AfAddkdHA-2-31-, imino-morpholin-
% gﬂ Y$-| ﬁgﬂlobutanecarbom&nyb furan-2-yl-carboxamidinyl-,
l—ﬁﬂm%ﬁﬁlﬁ— =, 244t - - 1- - -2-y1-, 1~
2, 4 4dﬁwrret 7a1>_41| -im gazoéill n-rln?tillll 11Imdfrazeothllﬁlyll YI| m alga%yl Iml%/alm1 2y 1
15, @2- 0Xxy)-ethoxy-imidazolin-2 Yl- -isopropyl-imidazolin-2-yl-, 2,4-dimethyl-

(Znﬂgiymﬁyj_ypt rriéﬂn Ln 2-yl-,1-isopropyl -imdaz
olin-2-yl- 24d| t hyl - |mdazoI|n2yI,and

L{)hol | n- 4- y In_certain enbodi nents, the conpounds
0t the spmppundsothe imvention arpof theripmmly (It)
/ NH (1t) WO wherein 20 RS i s hydrogen, al kyl or

al koxy; and
H,CO._ N\YN: ﬂ |
HaCO@En/NH (It)
5
wherein

20 R’is hydrogen, alkyl or alkoxy; and

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

CA ,,/“\N f—} & R
N \ A\
T e Al d@

_uﬁ&lm%




Aisafive or six-menbered ring selected from o N
"o ~~,~Re)vk Nok VN NO O00O0" and

Wo%@()ﬂﬁ},%Z WD 2005/ 005397 PCT/ EP2003/ 007027
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20

the point of attachnment for each ring A, and Pr‘ﬁ?‘?é“é“r"””
each occurrence sel ected from h3&rogen, al kyl,

am n and. pheny optional |y substituted

8381 %hwn‘hf&rsﬁ@rr%/aeﬁ al koxy. According to
aR i erreaarspmneate deleetel RN hy @ Bgers; AN, ARY aﬂéyl &g phenyt
p%{; 3,112 g‘iﬁ’@ﬁ descri be herernf’ormot

dutggﬂ%'g tozie tg fwe @%ﬁﬁ@@f‘f’f&m@&fl ety of
preferred conmpounds are enbodi ed within the present
| Aveortiingrto aﬁmheeaspmloetheaﬁ@anﬁeﬁ colhitstHii s oP f;ﬁéféﬁéd groups
e

¢ ect fro conb| natron of preferred
gr%g%ﬁ‘ﬁ ‘? Bereibdar giiis eretaed ¢ ‘b%%mé HasmARRST Rjvaaiety of

f prefhtlrai sehetindd aferegtBodRal VR't’tﬁn the Sﬁ%@ggn\ger}?tiélﬁ \F&Qﬁr@ﬂ% another

N -\ Y 3
HEO'B ¢ BRE FW‘%%%P Ge(ecwpﬂl 3 combinaitonyy prefeHefigoups recited

| abovdNirethbst Qofdpobhds BRtheRIoRnMA L&A fiom, S sel ect ed
from CL. 4al kyl , hal ogen, hydroxy, Cl4al koxy,

“O(CH2) rNH2, Q[ CHR) | OH - CH2) O(cr4a|ky|)

(XCHZ)r(XphenyI ) )r(XbenzI d), cI oal
cyl, -Q(CH2) s( phefyl ) (CH2) scydoal kyI
- (EHE()) ( pRen MQ%JI n edghoof sai benzyl
and cyd@al R I ngs i s optionall st“g(t et with one
to two
HSC"'O H' H3C—0
E 0 ® 0

, R
| H,C-0 N\YN 2 HC-0 NYN | 4‘
H,c—oj;j:rN\H H,C—0 Mg
R O

,a.nd R O

wherein R is selected from Ci.galkyl, halogen, hydroxy, C; 4alkoxy, -O(CHj),NHo,,
~O(CH,).OH, -O(CH,),0(Cygalkyl), -O(CH,),0(phenyl), -O(CH;),0(benzy),
-O(CHz)scycloalkyl, ~O(CH;)s(phenyl), -(CH,)scycloalkyl, and -(CH,)(phenyl), wherein
each of said phenyl, benzyl, and cycloalkyl rings is optionally substituted with one to two
of lower alkyl, substituted lower alkyl, cyano, and/or halogen, ris 1 or2,and sis 0, 1 or

2;and R®, R%, RY, R R 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.



15 of lower alkyl, substituted |ower alkyl, cyano,
and/or halogen, r is 1 or 2, and s is 0, 1 or ;

2; and
wds068%7 R . R11, R13a and R13b are sel ected
pre?erred and further preferred__groups redtégfé&%wquM7

Even nore preferred are conpouﬁég'as i mredi atel y

def,ine bove erei.n is selected .from nmethyl,
e NP AR I TR or RaT B A of b AUR P usgkgosue and arepre-
etshoody théwanampostat! Bladdé deek aad vedtlerac alfhadindsendreptor simulation

RS.,is selected frommethyl. a hoxy. Thys, further .
S B et e A et e e Uttt g to in-
ggcgmsécg@glgﬁﬁéeﬁh?ﬁﬂ;rggfmggﬁo ghﬂis,ta%glaillbﬁﬁ&oc&%r antagonists may be
5 5397. PC. 7027 @ - a-,1
5 adi‘sé‘éﬂg%}‘etﬁ‘f 5%85%68%@%%?%&@? PRVSSY defiReds oot h
muscl e tissue and are pre- sent in the human prostate,
bl skties Brdednoasptors petpgresent &l fhedivir, eiresnniepbedl cortex and are

ti pul ation. a .pro es _confract.i on, of et;hral and
o1 e R BB i Bl R RE ke Py Bione Hep o R oponses.
r eAlphh-dBedrdnoctton arealaupiebadvin divesof thd gphad dord which receive input

adg enocept or ..ant agoni st.s .may.be. 5 useful. jn. treatin
i SOPEPRH PSR CHY STE g e R e RO SR BEPY o srdre
10Al plaud&l pdrednadedlio tse palafibs S€Bkddd fidvtiohl Xdditiohelly, bipha-18
and cereb{ al cgrt. X and e bfl i.e/ve to zge j%ol v.edf treating
i n2FFERR PR GG HFE UETHT FoAgelC Brobef S5t e apiFa for treating
r epgiaisdadingAApRnkbfacite pais pifnimabs wis epiopatid paifi (including
[

C PR R e B ST B G R e Py foeri) BB hemical Allodynia),

M ebiiplek képiorRbpdie fyndhcmas EndlAdpie BB finpahi dysttopMg dausalgia and
in the qu%;tlpn,of bLangr fynction. Additionally,
153] pyapathetically matainpdgrain ap s are useful as

anal gesi c/ anti hyperal gesic therapies for treating

paibwevas ithalisBe steD {AEn BPHR &4 6ftdath irritativt imploadsywhich prompt

painh, neuropathic pain (including, thermal and .

o CHALCHT rTorlorang e andep Hieee ButaHep ot hay be present even in

ne %ﬂéﬂtgﬁiﬂl leldl@ﬂ%ﬁét?aﬂe olﬁ‘aﬁﬁﬁ&l tiex (ie:? ﬁbﬁiﬁ\ﬂ luaiﬁéi'fl@w rates). By combining

syndr.o i nc ng_refl ex synpathetic st,ro "

cadesh dpke-khand &ipbyy 1B EREPE sclf e %f%?fé’&dp%f%an of both ob-
24 h %tﬂfu%:%@)anﬁ*ﬂ‘iw _ {syl:tnpforﬁgviﬁtpatlﬁﬁnﬁ %ﬁqﬂﬁm #Hay b& taﬁ%’#ﬁ:dl Lower levels or

is_ often e irritative synptons [ pro ]

pattepl alpba EOSERTAE ﬁ‘it%%ﬁﬂﬂtsh‘g‘lﬁd Toad Seredhiped o ey side effects

SY MRAPIR sERYo DR RIS Bt us8 WEAoh Rubipd-t&dtise Meh3. NO
denonstrabl e obstruction (i.e. nofmal urine flow

rates). By conpining both alpha-I A and a] pha-1B .

su Gwﬁgefggpi ewbogippnt, ﬁhfacwﬁmﬁ%&,f this ingenioniabmRsfulfat feating dis-

0b GHeslhd Gytm%t%m@ RGhidh dah R lalnYeBioPMEPEPHIB cHaBe @@n{mtpsa

wi th, BPH may be achi eved. Lower levels or |ag f ..

28| ArenqceptaEh @b acrrdurtiomenalisviatian eherinary ragtdiisogders, e.g., pelvic

" e RA AR Dl R AR SystkBaRodARRE RIS AR A Rl ome,

W th thg Gse‘gfcnonféabfype-ggﬁgcﬁﬁge agg%ts.ﬁln.a ome

pr eldichiews @RbdPestatodyniteanshihsdikall ovenctivh pladdery BRppGrequency,

ar en4seidl bty urde}, ddubrIsyperreflexia, outlet obstruction, BPH, prostatitis,
urge incontinence, urethritis, idiophatic bladder hypersensitivity, sexunal dysfunction, and

30 the like.

In another preferred embodiment, the compounds of this invention are useful for
treaﬁng 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,



orders and synptons which can be aneliorated by
bl ockade of al phal A B 25 adrenoceptors, such as

wo hedldgisopn or alleviation of urinary tract di
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e.g., pelvic hypersensitivity (including i n?er&gﬁﬁﬁ@dg?mm
cystitls prostatitis, peIV|c pah syndrone,

|nfect| stitis pro tatodyni a, and the |ike

oVer aeti véD aﬁﬁ%gwalﬁ’r% Rpps wa}n or yRpleF Feé’%cmal pain syn-
udiomagsy ur gency, detrusor hyperreflexia, outlet
obstruction, BPH, prostatitis, urge incontinence,

urethriti i di ophati c bl,adder hypersensitivit ..
S AR e PR 85O T i R Fahion e noctul for treating
pdmbﬂiersemhdemspﬁbnmnhmh thebeanplisragd bobidchide df Tﬁ‘eﬁ&mlp]ﬁm 1A and

A e et A SR DY St ke

athrdemnme pt ﬂmausm ohbah dutldtislshBti e, sadH £\be %‘i‘osﬁhc hypertrophy,
p%& di sorders 9 #@&g&t or a| n WO / 005397
P ﬁf’ﬁfﬁf@?f 2 SO&’@t Patt cancer pain,

acute pain, chronic pain or conplex reglonal pai n syn-
d iID ampcsther prefarned ebpdedenty thd cemip odhdyer this rrenticangre usesl for the

h|s [ %%ntlgg cE.e %ngﬂgl %%ngeat%@eg‘ﬂ}[ |sorde@D)md

b(ﬁ&dﬂalaquai-dytﬁ&naitda.ﬁ?sm)pha- 1B adrenoceptors with
di m ni shed bl ockade of al pha-1D adrenoceptors, such as
cti vi.ation of b outle

L RS ARl Bt B s e DB 2 PG SR WGy The

sﬂz’hatmmlmbﬁas&tcéd‘hmtapbuﬂlds nistic&diaen, PatGrawl HillaNewt Wik, 1996,

%5?&6%32@% r{@%ql t he ou ds@gkﬁt h'%%é%n@'@ﬁ%)

[ ncI uding nmal e erecti I e dysf unction (MED) and to

f @mllﬁeﬁ&maénﬂﬂmiﬁdﬁ@éslﬂﬁrﬁlﬁﬁhcal ToRpEsiane c@hﬁﬁi’smﬂ at Jeast one
ther [ %_ uses ar.e descri bed, (? in Goodman &
Hﬁﬁ’ the Prﬁsﬁ%"rlﬁﬁ%?‘)&g Pean méé‘% al § BPIOrhEPEHELPT ’&%“‘mcemlc

ni Iﬁixbme o isbmiars dvla Phawnkdelticalhdtef@ible salk 99 olvat E1RBET together with

26, . 601-61 and enan ar macol ogi cal Rev
G K8 075 DoAY ALY AR ST AP RGNt b g Berapeutic and/or

pt}ab ijﬂiﬁ;ll@cq-lgdlgﬁg'pOSItl ons conpri SI ng at | east one 15
conpound of 1he present invention, or an individual

cem c or .nonsracem ¢ m xtur i sQmer
- IBieER qoezﬂquyd%\%@éspgﬁ% imyaptiop L b HmERIHER B07 it therapeuti-
t Qgilty bfféctivé imoutibyl 9SF tINRcHAGT HBEQW a8itiMration for agents that
acce tabj e c rrier &F%Qoptl onal l'y ot her therap

Sac‘f"ﬂlilté paga raes are typigadiydrv0 mg E@-{Y preferably 1-
C OIG@QHQ ﬂﬁxl find Hﬁs@r@ﬁ%‘i 1-8y & dﬂ?ad@lpkeﬁ g on numerous factors such

admnlsteredlnat erapeutl- etlve

A rSURE sapritey thrdisenee tabedtsated B e e b the bject,the

f Opot@QE ifthd &ﬁﬁgoﬁﬁru\éﬁi $héldd aIHf ﬁol-ﬂntdgﬁ&mrg’é&ét%m the indication

dosage_ranges a |caII 1-500 ally, pref erably
| - towards which the admunstratlon is dJIected a:nd e 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
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compound. Suitable carriers include but are not limited to magnesium carbonate,

magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, t:ragacanth,
- methylcellulose, sodium carboxymethylceliulose, a low melting wax, cocoa buiter, 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



20 conprise a conpound or conpounds of the present
i nvention or pharmaceutically acceptable salts

wo bdish&gl, as the active conponent. The phar "HCFHJr}Eﬁ;gdol-iMomﬂ
rgui d.

10

15

accep able carriers may be either solid or
SO|Id form preparations |ncludé£bomders tabl et s,
cachet.s, suppositaries, and

ills I e
°§‘iPé1I‘§P€ Q‘%H’gqrdﬂﬁfoé% CaTIReLS, 1S S raunde yarﬁgwfg » whigh isjp association
frlmtlﬁl its Sbﬁila’ih@ eschefd Ia:ﬁtlﬁl ldgei?lae@ bifedndaledsT d&ldw,lgﬁivﬁers, capsules, pills,
vor|n ents ubi ers, a
PO Gy ion a5 sl bl S gion.
d| sintegrating agents, or an encapsulating material.
| ‘Dtl;lw Peteisspithiile faransliad migienstidd inyluids liguitiifoweh pmﬂaawudﬁd including
‘llgwhlchls a mxture Wlththeflne|X%dIVI a4
DRGSR BIEHETS 2RUSLS SRS ons: RIS PYR ‘?ﬁﬁo?feﬁ?{l orm

gpﬂ:@mhbys whicHlaxegtendedid B&cﬁﬁéﬂu@ﬂmh@vbaﬁ@emem hquld form

B e
pmd@cﬁzﬁs cﬁrﬁﬂa}ibé@lﬁltﬁﬁ emalifpin i rf)le)s , GatH a%lflél:ltfaj’.rg %I&h@mtnonooleate,
to about. sevent nt . Q he active
B2 A RIS b S Pbs e by i oliing 8 3Bte componentin
| ivdict @Ad hadiaR guiedld ¥l G AnBINILE, sta’tﬂﬂﬂﬁg&hd lﬁhl&kéiﬁﬁg’ﬁg@nts Aqueous

tal c, sugar, Iactos ctin, tr
@rsaff?ﬁﬁonstqaa it s bmﬂg &F@ﬂdg@ @%@}caﬁ? component in water
c aﬁtla%cﬂﬁé fnytesial, kithQs Qatudall di»\m@bﬁd SlnyeesinsCRedFcellulose, sodium

butter e |i The term "preparation”
| T ﬁa@aetﬂglﬂ&@?w@ qthersvllnosin sysp ents, Soid fom

C PPRRHONMiAdu RNGRASHS, @ﬁé;féﬁs18§§ 8hd BhuRfnsMndi BEy contain, in addition
provi ding a capsul e jn which the_active - -

" 1o the active companent, colorangs §anersateb e ke srifisig apd natural

- S¥rect ST FGREsantyl ﬂlﬁk&f&fé"”s&lﬁgﬂﬁkm%ﬁﬁéﬂt@ lafid thelike. _
surrounded by a carrier, iS in association wth

Simlarly, cachets and Iozen ar | uded.
Jﬁ!ﬂép@poaada@ﬁ@e PEeSEY dfrvegtion mzwg) 1@5@#@5 gor Daenteral
| QAGNEREHEY (ﬁe hgﬁnﬁéﬂd %gﬁﬂﬁs ﬁwcﬁ&?b?cdrﬁ!ﬁm@ﬁﬁinfusmn) and may be
adm ni strati suitable for oral

amwwngeﬁrlaw&rdwﬁ@ma% ampgules DrenifepriEigesasmat golume infosion or in

20| HEhEAES coRtaBIB WHIPIS ad A BSrvafild. X’I‘Hasoonﬁﬁdﬁﬁ)ﬂ§ may take such

SO uti ons, aqueous suspen3|ons or solid form
priepras at suspensignschlugioes, on ewbians o ol poresmpens whicles, e.g. solutions in

n‘gllhuﬂs ﬁ&égﬁyﬁ &é?rﬁg:%gr 2 Il of Bﬂ T Rdrﬁﬂﬁ&ﬁk'c%?ers, diluents, solvents

rn solutions, ‘e.

aqmbﬂq@ inghydegrrepgeneicob polyethylene gbcmage@hxeamﬁ (e.g., olive ofl),
ML AUBHL Strbt e Sa 5, LG oA R BBy sgents such

25 pr araeEtving whtiing Iemulsqymg er sispending,sbdiramgaridforidispersing agents.

AE&PIQQ\?B rf ol &gvg ﬁxg{‘%geln? rri:a?flb%ru"i‘ pf)ﬁrd%ffhﬁ:}{ Odbtained by aseptic isolation

ni ng‘agen

'S ueﬁm«mie sxﬂrd adhy Ipephiisethan ﬁ'dnimphmcsxfer ecmsgtlxtiw Hefforeuge with a

di v el AELIYe COTRENERL LG RLSL. Wi th Vi scous

ma or synﬁwetl C guns, resins,
nmet hyI ceI I uI ose, sodium carboxynethylcell ul ose, and

(D—l

ot ibe cwmpbuﬂx&smfnﬂlesp:sq@aWﬂg:ca:gem be fogwiulagied fox topical administration

opr &Pal % id%ﬂﬁls Q%lnlé%gné Oc!r&%[,rﬁsoc;}sloué 1e£§5a AR dedid patch. Ointments
nd" na

and creams may, 8. be formulated WIth an aqueous or oily base with the addition of

‘suitable thlckemng 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 PFormulations suitable for topical administration in the mouth include lozenges
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- 30 lactose, starch, and starch derivatives such as hydroxypropylmethyl cellulose, and
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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10  Scheme 10.

Scheme 2
Scheme 2 describes a method of preparing a compound of Formula Ic wherein R" is
~ attached to the pyrimidinyl ring via a nitrogen atom (7.e,, R*! is NRR), and the remaining

variables are as defined herein.
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B I \/ ROZ NH RS Ib Reacting the free am ne of
conpound 2, with conpound 1 in an inert solvent such

woamos/eey®r al | canol, net hoxyet hanol, DVSO or DOMEEp2004/007027

- conpB8ings Lhe pRép
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optionally in the presence of a,base such as, but not
limted to sodi um carbonate, sodi um bicarbonat e,
triethyl amne, 5 tributylam ne ad the ld#ke, can give
a compound of Formula Ib. Cbnpo rein Lis a

| eavi ng group such as hal ogen, Ef chloro, or
SCH3 (as in Ex. G1, belomb can pared accordi ng
to Cronin et al., J.RXkd. -C 3 %968) or

AT i ncor potat her ei n

~._ 2Nl or o- qui nazol i ne

o as described belowin 10
Schene | Sc 2 Schen®2 des ‘r:l bes a net hod of

prep&o ng”a Zonpound of Fornmula I'c wherein RII is
attachedfo the pyrimdinyl ring via a nitrogen atom

(i.e., R is NRR), and the remaining variables are as
defined herein. (R )m(R7)m n\ I NI , nR-\ I N

4. Commpothds 3 caRby prd?lare(dﬁlmrlaiﬁg to Gzﬂo(vsln et aly Roez(Ch‘emR&CBH??l 1775

I(_I )lrbn7§§as.r?i If.ai?\fen d &15/ 02 %7 RFP(?C_:IY %td'o/ yq 498L ot derivative 4,
which can be reacted with an appropriate amine (z.e., to provide the desired group R") in
an inert solvent such as an alkanol, methoxyethanol, DMSO or DMF to yield the
substituted 5,6,7,8-tetrahydro-pyrido{3,4-d]pyrimidine 5. The benzyl group of
compound 5 can be removed by procedures known to one skilled in the art to yield the
free base 6. A detailed description of the techniques applicable to protective groups and

as descri.hed,in V\D 02/ 05
by reference. Alternati?

their removal can be found in Greene and Wuts, Protective Groups in Organic Synthesis,
Wiley and Sons, New York (1991). For example a method of debenzylation can be

~“carried out with a suitable catalyst (e.g., 10% Pd/C) in the presence of ammonium
formate and in an appropriate solvent, typically an alcohol, preferably MeOH/EtOH, at
about 20 °C to about 100 °C, and more preferably at reflux. Compounds of Formula Ic
can be obtained by reacting the free amine 6 with a quinazolinone derivative of Formula
1, wherein L is a leaving group, preferably a halo group, and even more preferably a
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

20 - variables are as defined herein.
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Compounds 10 [prepared according to Morikawa et al., Chem. Pharm. Bull. 40:770-773

(1992)1, can be hydrogenated in the presence of a catalyst, preferably platinum oxide to
15 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.
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according to Abushanab et al. J. Heterocycl. Chem
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a catalyst, preferably Adamis cgial yst (platinum
(I'V)oxide) to give conpound 9. Suitable solvents are
akkpnpls, preferably 5 Et OH Conpounds of Fornmula Id

can be obtai ned by reaction of the free amine 9 with a
qS¢heard] desenesaanéthad piprepiritae earhpoundufdonnnlallf iwhergin RM is
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compound of Forrmula | e wherein the 10 variabl es areas
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Chem Pharm Bull. : 3 (1992)], can be
hydrogen&Fed in the presence & a catal yst, preferably

pl ati num oxide to 15 give conmpounds 11. Suitable
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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 }3 is treated with a
solution of benzyl alcohol and a base such as diisopropylethyl amine to which a solution
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 acidina
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
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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1, wherein L is a |leaving group as described in Schene
2. WD 2005/ 005397 PCT/ EP2004/ 007027 -49- Schene 5

WOebEens3® describes a method of preparing a cowp@usomfoororr
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Formula If wherein R1 is benzyl, and the renmaining
vari ables are as defined in the clainms herein. NH2
NHt BOC N 11 NHtBOC -Jr t-BOGN R'OH N 12 13 14 R' N _,
RONYN RoNiLROI ZENHR-Z NHRs 15 3 Sgly If }R
Pr ot eeﬁt)l on ofg he am no groups of histam ne 12 i

i -ter mbutyl/ di carbonate under _conditiongg wel | kn Mn/>

1

toth d artisan can give & N
For:;r[pﬁt\li on he —anmine o be |ef f ect ed
whe ect edr'dy| Q?{Ils [ ed W h a

sol ution of benzyl nd a S

di i sopropyget hyl amd Wit ch a sol uRSI on 10

triffic anhydride in ag’ anh){drous hal ogenat ed sol vent,
stich as DCM has been added® Deprotection of 14 in
the presence of an add, preferably in trifluoroacetic

ad]ibmpmmds m (prepired ucllesafib@OM Tdhahédvue A 905, VABALTN3453), can be

eferably with or |q e in the
p?ﬁ&%ﬁ b3 Dl Lla%@m%’%eo Mm BeericolgR such as
p R:bldrdbgm&mmﬂ:ﬁ ﬁr@ferakﬁ?&t@ﬁtﬂfgﬁn Gblldved Byl agid datst dbﬁchzahon witha
e 0 ree,a
QPR e RO a0 R AeO hibing: Hhich ssdsgulfurioed by
I emtha@s lg{oMinabe £1€56dH L8 dxidatibs w1tB'}:&¥1td§é§ PREAGAES by reduction
Sch gﬂlﬁg\a 6 describes a nethod preparing a
aﬁﬁgﬁWY Y &cqmgpostsdiZn D@rqt%:ﬂoawéﬂ}q ATRIRG PP in
fQﬁB&iﬁoﬁgw‘éﬁiIdlékbh BSthalagt, ﬂ)&%@ﬂmh@lﬁgdl%g&ia@ioﬁsle 10% Pd/C,
(RMOEt 7)M Rl |
Bﬁ@?lﬂ?_ﬂ?l hydroxide, palladium acetate, etc., n the presence of ammonium fonnate and
in 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, witha

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

schemes,

‘Scheme 7

Scheme 7 describes 2 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
7 L ® CHO ;
(R )m U (R )
1.Protection 1. Reduction
N N
H 1 2Acylation - < 2. Deprotection H/N s



WD 2005/ 005397 PCT/ EP2004/ 007027 -50 11 ( 7) R (R~)
RILI N HNI ~>ROI NNN NWNL-~NY ROZ 18 RO
WQ2085ME397RS |g Rs 1 Conpounds 16 (prepared aspCT/EP2004/007027
descri bed in Tetrahedron, 1995h52t 13447-13453), can

~be treated wth a phenyl isothi"ocyanate of fornula
R1INCS in an inert solvent such as hl or of or m or DIVF,
preferably chloroform followed by ,acid catal yzed
cyclization wwth a 5 diluted acid ASuch as_hydrochloric
acid, to the imdazol et hione, whitf9 “ri zed by
nmet hods known in the art such as by ti W th

hydr ogen peroxi de or by reductifon it 5R&'ney Ni ckel

to give conpounds 17. Deprotegtion of tthe amino group
in conditions well knownOfin the art, such as by L

catal ytic hydr ogeﬁgti on,j i.e. 10% Pd/C, palladi gt

hydr oxi de, pal | adi X etate, etc., in the presen of
annonlun1fornate .nd an approprlate sol vent

typi ) 5 Et.Od . MX® QpLEpa ,

any apq iate m xture ®f al cohols), | ¢rably in R"
t he wee~ofBd/ C gi ves anines 18 Sapo Ed@ﬂof
Fornula I ds can be obtained by reactl%ﬂ of the free

am ne 18, th a2z qui nazol i none derivati v& 1, whey ei n
L is a leaving group, as described in the previous
schenes. 15 Schene 7 Schene 7 describes_a nethod of
preparing a conpound of Forrmula Ih wherin R17 is
attached to the nethylene group vigra nitrogen atom
and the remaining vari abl @8 a;g/a/a,deflned herein. L
ti fl HN 13
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The amine functionality of a compound of Formula 19, wherein 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. Reacﬁng 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,. £.g., SOCl», POBrs, or POCl; to afford compounds 23, which can further undergo

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

Scheme §
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Femmplestar o defingd herin. N - di subst it ut ed fornyl anide
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butyllithiumcan afford an al dehyde of fornula, 20.

Reduction of the al Wh a metallic hyd® e 2
as | j hi NHym num h degg or sodi um bor ohydri<de,
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sol vl 4chyas McOH in the case of 10 bgnzy can R
afford the algBhol of general Formola 1. “B8acting the

is a leaving group such as halogen in an inert sol vent
af f ords conpounds 22. The hydroxy group can be
converted to a | eaving group such as@®™ halide with
hal ogen acids such as hydrobromc gcid or with

i norgani c add hal i des suchgps, . ¥7g R SOC12, POBr 3,

or POC13 to afford conpound~ |ch can further
(i.e., R17 being an
|  Formula Ih.

5 Compounds of formula i 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.

10 Scheme 9

Scheme 9 describes a method of preparing a compound of Formula Ik wherein the
variables are as defined herein.
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Schene 8 WO 2005/ 005397 PCT/ EP2004/ 007027 - -52 Schene
8 describes a nethod of preparing conpounds of Fornul a

wd 100806k3p7 , wherein the variables are as defipefrpro0s/007027

10

herein. RONYL (R z )M (R NHL,ROI ZNH\ RS'1
:CcJEZN ~NH 24 5 nRiYa (RT)mMNYL1 6 RONNIiI |IY
R13 RO Z~ RS 1] 5 Conpounds of formula Ti can be
prepared from conpounds 24 (prepared as described in
WD 95113274) with the quinazoline derivative 1. as HNg_-NRR"
described jn Scheme 1ro of Formula Ij,®)_
NECRL

wher ei n can be prepared

reacti with a disubstifute

ani de ane qri de. Reg e

9 descr il bes hod of prepafing a co of g
For nul BN ,n the —vartabl es ane-a '

herein. !'n HN NRW (R7)m (R~ mL (RTMP|RI3P., N Z

Rn 25 26 27 WQ@g2005/ 005397 PCT/ EP2004/ 087027 - 5&

After protection of the amino group of compound of Formula 25, wherein L is a halogen,
preferably bromo or chloro, following procedures well known in the art as described
herein to afford compound of Formula 26, the halogen group can be replaced with an
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
compounds of Formula Tl

Scheme 10

Scheme 10 illustrates a method for making 2-chloro-quinazolin-4-one compounds 34, 1
(wherein L is C} and Z is C(=0)), used as starting material in Schemes 1 through 9.

g E NO, E. NH,
‘?K}fo o ° T oﬂfo
"R R OH R R OH R R OH
29 30 51
O NH, .
0 NH o N0
- . o = NH
R R O R R O

15 32 , 33



HN NRR HNNRRI 1IWi NL (RM')s (R- RO\ Z NH HN
RO Z~ Rl13 28 RS Il k After protection of the am no

woanssups®h conpound of Fornula 25, wherein L |SP(591~,EP2004,007027

5

10

15

20

25

30

hal ogen, preferably bronmo or Fi oro, follown
procedures well known in the art~as descri bed 5 her ei n
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Nitro acids (30) are dissolved in water by addition of base (e.g., NaOH, KOH, LiOH). A
heterogenous catalyst on an inert support is added (e.g., palladium on carbon), and the
reaction mixture is exposed to a hydrogen atmosphere either directly (hydrogen gas) or
indirectly (transfer hydrogenation technique using e.g., formate salts, hydrazine, etc., as
the hydrogen source). The nitro-group is thereby converted to an amino group to
provide compounds (31).
Compounds (31) can be converted to a urea (32) by addition of a cyanate salt (e.g,,
KOCN, NaOCN) am‘lk an acid (e.g., HCl, HOAc). The urea (32) is then cyclized to a
dione derivative (33) by adding a base (e.g., NaOH, KOH) and heating the reaction
mixture. The dione (33) is precipitated by adding an acid (e.g., HCl, HOAc) to the
reaction mixture, and the dione (33) may be isolated such as by filtration. Other acids |
also may be used, e.g., any acid that will generate HOCN in-situ from the cyanate salt and ;
the acid.
Dione intermediate (33) is converted to dichloroquinazoline (35) by combining (33)
with a chlorinating and dehydrating agent (e.g., phosphorous oxychloride) in an organic |
solvent (e.g. acetonitrile) and heating the reaction mixture. The dichloroquinazoline E
(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 THP. 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
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34 The procedure of Schene 10 is described by Cronin
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A stirred mixture of EEOAc (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 §8-90.2°C.

Step 2: Preparation of 4-methylpentanoylpiperazine



renmoved by distillation, an acid (e.g. HOAc) is added,
and the conpound (34) is 30 collected via filtration.
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e.g., as described in M zuno ef Het er oat om

Che?‘i_s_tby 1é 428- 433 WD 2005/ 005397 PCT/ EP2004/ 007027
(2090) /' 1vlizuno et at, Tetrahedron Letters

4171051 ; US 6, 376, 667-B1l; US 6,048, 864,

V\D9 3462; EP ,697; and so forth. EXAMPLES The

foll ow ng prepar/ati ons and exanples are provided to

enabl e those skilled in the art 5 to nore dearly

understand and to practice the present invention.

ll—l_év@_é@eicthyl—lrz]nesmnﬁﬂhpm eﬁ&lr&hbuduﬁotﬂﬂic aowd t@l?fbﬂtﬂ @lﬁt@xdfr&% Step 1 (2.45
| g .S i on nerely as
75 B SRR S NS e s
A 1.’5 g ofT HCl. The solution was kept at rﬁﬂm for 5 min, arid) concentrated to
ri et nt ano
> sfrreh g 5, Rabiof bR kitr prenil ohe BEl o ot s

anl\é @ I ga;tatl on of
4- (%ﬂﬁ%ﬁf?ﬁ&%%{i@a% 62<F:?lz;18r9boxyl ic acid

tert-butyl ester OO O~NUNASstirred m xture of
et Examplo Adont aining 1.6 g (8.6 mol) of 1-BOC
pi perazine 15 and 25 nL of saturated aqueous sodi um

C RoRatEcoMainidzSab &Hzoﬂﬂ\qgl%eS W',Z tEm']@%ox?ﬁ JHﬁDil)th 1 mmol),

4- nethylvaleryl hIorlc ter rrin
adar frop0f 4omsthy Et@OYWeyaﬁI@fﬁmﬁmpMMéIm% 400 mg TEA (4

o RS A ARl B v

orpyevalidirpiieseswernoehdiig dadiw ehd Pled R&GIAHE 65 Refdd Rith 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. (CuHsN4Os) Caled.: 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. (Cy;H3uN,Os#HCI) Caled.: C, 55.44; H,
6.87; N, 12.32. Found: C, 55.30; H, 6.80; N, 12.39.

EXAMPIES A-2 to A-21

H,C—0
\(/

H,C—-0O

e (1)

Compounds having the above formula (), wherein R® has the values reported in Table 1
were prepared following the same or similar method as described in A-1 excepta

differently-substituted piperazine was coupled with the chioroquinazolinone in the last
step.



filtered, and concentrated to furnish 2.45 g of

4- (4- met hyl - pent anoyl ) - pi perazi ne-1 20 carboxylic add
wobhesdookistyl ester. Al p 88-90.2C Stye 2: Prepagicgidmhoiabiozr
4- et hyl pent anoyl pi perazi ne WD 2005/ 005397

PCTI EP2004/ 007027 -56- 1--1

4By %t hyl - pent anoyl ) - pi per azi ne-| - car boxyl i ¢ add

ter utyl ester fromStep 1 (2.45 g)-was dissolved
n.15 m of hot EtOH and was treated with 15 nlL of

EEEOH containing 1.5|®°of HO . The sol uti pMwas Kkept

£ 1 £ v 3
efHtux—for—5—mn—tanrd——cohRcentrated to 5

a%pr oximately 15 nL. |Adqj ti on of di et hyl ot et
preci pitated the HCO s 4-

et hyl pent anoyl pi per azi ne,g /s g (79% . M 186.2-187.5
C_Ste. 3. Exanple A-1 A mixture containing 300 ng of

.PAc?hI oro-5, 6, 7-tri netthoxyqui nazol i n- 4- one §9E.¢E_1 nmol ) ,

‘F53 ng of of 4-nethyl|p @n'oy;all perazine from Step 2
__115nm3|).400rm'IEA(4|onTmI)and34m_
NAnkt hyl pyrrol i di none @isedd at 80 C| &@4®d h. The

N- et hyl - pyrrolidi ngne s renoved in vaguo and the
femai nder was treated witR hot EtoH, and [the

I as®l ubl e white Tree|baseQl EXanple AT VaGi44
tol | ected. This was furt pur%fled by rituation
M th wat er and recryc fromEOH to furnish

140 ng of Exanple A-1 (30% FNMp. 211.4-211.7 C, 15 ns -
1849 (MtH) —Anal ((‘.?1!—!3()!\!405\ Calcd. . € 60.27; H

'7?*2@; N 13. 39. Found: C, 68h10; H 7.17]403453. 45.
The hydrochl ori de salijt l e A-1 was|prepared
rom ethanol -diethyli ethgr. M 198-201C, | Anal .
C21H3o0N405HA ) Calcd.: C,55.44; H_ 6.87; N 12.32.

=

FdaRd: C, 55.30; H 4.8 N, . 39. EXAMPLE®R.HA 2 to
A-21 JN~Rs 1C0 JN J - H OO0 20 H3C (11)
GConpounds havi ng the abovél p (11), pwerein R8
Ras_the values report d in Table 1 wer e prepared
fld-Bowi ng the sane or | a thod as d¢d480.5bed in
A-1 except a dlfferen z ituted pipérazi ne was
doupl ed with the chl droqui nazolinone in the | ast
A-9 )(L/<CH3 404.46
CH,
| A-10 /ﬁ\ 457.46
N
H F
A-11 i F 47545
N
H F
A-12 i 464,48
N
W
\N
A-13 X 397.43
P
N
A4 N 386,41
N
H




step. WD 2005/ 005397 PCT/ EP2004/ 007027 -57- TABLE 1
Ex. MV A2 414.42 0 A3 0 392.41 |~CHH3 A-4 -0 CH3

WO40G/00B99 A-5 464.44 F A-6 pH3 405.45 N %Cﬁmaﬂ@mn
473.91 O A-8 Q430.50 A-9 0 (HH3 404.46 CH3 A-10
457.46 F 475.45 A-11 0 AN-CC A-12 0 464.48 ' J~ H

o TE N AT T3 397 43— TONATA N NATaz

N
;

W
®

A-16 CH, 411.46

A17 ~ 113.45

A-18 HG . 402.45

A-19
/4?*3 400.44

A-20 CH 428.49

A-21 O’CH"‘ 427.46

EXAMPIES A-22 to A-40

H,C—0 Y

H,C—O0
(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-méthquuinazolin—4~one instead of 2-chloro-5,6,7-trimethoxyquinazolin-4-
one. ' '




H WD 2005/ 005397 PCT/ EP2004/ 007027 -58 A-15 411.46 N
CH3 A-16 CH3 411.46 N A-17 413.43 N+ O 402.45 A-18
woH863/065307, AD N | A-19 N 400.44 N CH3 A- 004/007027
428.49 N N CH3 CH3 A-21 O .CH3 427.46 EXA A0S

“to A-40 NRB H3C-O/' N NI H3G’ONH CH3 OO
Copmagygls having the above formula (Im) wherein R$ has
tm‘%es reported in Table 2 5 were prepared
followng the sanme or simlar nmethod as described in

A¥x except in the lasfR*step, an MW
PRLePTTatety—substi-tht-ed—pi-perazinyl conpound_was

coup?ed with 2-chloro}6, |- 37641

di met hoxy- 5- net hyl qui haZotd-fi~dnone instead of

Y g!‘i!?)nrn- 5-6,-Z-trimethoxyquinazolin-4-_ one.

/\H/O\/CHa 390.44
(8]
O

A-24 398.42

~
e
A-25 44844
SO
I3
F
A-26 0 402.49
/"K/\(CH:_! .

A-27 )OJ\ 457.92

ci

A-28 o 414.50

A~29 i/(CHa 388.46

CH,
A30 cr 182.59
mp
F
F
A-31 N 381.43
l -
. ' N
A33 N 370.41
A}
} N
H
A-33 | ~ 395.46
P
N~ CH, -
A-34 CH, _ 395.46




WD 2005/ 005397 PCT/ EP2004/ 007027 -59- TABLE 2 X. MV
A-22 0 376.41 CH3 A-23 -~y ovCH, 390.44 0 A-24
A-27 457.92 'A' N ci A28 Q414.50 A-29 0 ~%%§
388.46 CH3 A-30 482.89 a F F P%:-31 381.43 A-32 N

370AT—NH—A33-—395.46—i—N-CH3 A-34 CH3 395 46 |
L T L 3 466.51
N
L)
N
A-36 H.G 428.53
GH,
N
/\g‘)
A-37 CHg 400.48
N
/\ﬁj
A-38 N
/1 384.44
N
CH,
A-39 CH, 412.49
et
N~ TCH,
CH,
A-40 o-CHs 411.46
=
|
N

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

Example B-1: 2—(S—Cyclohexy’LS,6-djhydm-8H—i_midazd[1,5-a]pyrazin—7—yi)-6,7-
dimethoxy-5-methyl-1H-quinazolin-4-one

H,C—O0



N WO 2005/ 005397 PCT/ EP2004/ 007027 -60 -35 F 466.51
N A-36 H3C 428.53 /\~\\\~ )--CH3 ND A-37 CH3 400. 48

- wWO0A0B80dk397 384.44 N CH3 A-39 CH3 412.49 N CH-FEB2004/007027

A-40 0 CH3 411.46 Additi onal cgggounds pr epar ed
according to the procedure of nple A-1 are shown

o3 dnek R BTG e s o il Bper g P A cxeept

- Yoy hipxyl o, Grditlydxy 8H-imsitlml] 1, 544l pyrbaine whs doufledne the-chloroquin-

R A g 2 o0ses (T L

the sane or simlar procedure as Exanple A-1, except

3-Expuipdhexdy| &Bmmmwfze%ﬂa—(mmd&nmmgﬁyhi)mmahnﬂeﬂmﬂm

scoun o6 10 fhcdal P00 B L ATRR oAl |
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6, 7- Di met hoxy- 2-{4-][ 2- (2 nmet hoxynet hyl - pyrrolidin-1|-yl
)-ethyl]- 5

plperldlnlyl}5rreth|-||—|-qui\,ln%zﬁ|n4one ~A A N N

Step 1: Preparation of 4-(2-hydroxy-ethyl)-piperidine-1-carboxylic acid benzyl ester
OH
@\/OTU\/

Benzyl chioroformate (12 mi, 84.1 mmol) was added dropwise via syringe to a stirred so-
lution of 2-piperidin-4-ylethanol (10.04 g, 77.4 mmol) and TEA (11.8 mL, 84.7 mmol) in
100 ml. of acetonitrile. The reaction was stirred at rt in a 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 (CDCl;) 1.1~
1.7 (m, 5H), 1.5 (t, 2H, ] = 6.4), 2.7 (t, 2H, J = 12), 3.7 (t, 2H, J = 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

sWene

20 A solution of triphenylphosphine (4.4 g, 16.8 mmol) in DCM (10 mL) was added via

addition funne] to a solution of 4~(2-hydroxy-ethyl)-piperidine-1-carboxylic acid benzyl



H3C-O 03 YN H3C,0OI N CH3 O Step 1: Preparation of
4- (2- hydr oxy- et hyl ) - pi peri di ne-1-carboxylic acid

wolzeerzopb3sgster QCOH O No' ~ 0 Benzyl chl or of orp@gepdodLoerozT

5

10

15

20

25

nm., 84.1 nmmol) was added dr opw $5 via syringe to a

stirred so- lo lution of 2-piperidin-4-ylethanol

( 400l Stef/1 (4. 7BDI5)3 %W% éa}ﬂ‘?ngte@abm%%d 7@5?%50 eglj)lglg rl]i?,]flol) in

100 ni,_of acetonitrile. The reaction Vwas S
i @M BY) Bh® AColka e gjion Wiseralislly pensidon rasd stirred overnight.

f itht %éa@ﬁoﬁ‘ ﬁﬁxﬁ?@w&%&cﬁfvﬁﬁtﬁa%\??n@ f':ﬂrgltggp%\é\gp h% Eﬁ%%gxan-er}ﬁ?OAC) to

so!utlon was was ne an
eSE4cY € (Reba o ti(@cbrainonethppésiridines1Hcirhbeylic Bhid benyydlester as a

: g@sﬁqﬁ% BTG Y05 BORREMO AL KRt onft Tindam, 17 (m, 31,
pilpelt

Aide $-89a2-Bo%gH; E=32),6.0@ )] o685 0248, aH), 5.1 (s, 2H), 7.3
ogngasyel low oil. 1H NWR (CDC13) 1.1-
1.7(m5H), 1. 5(t, 2H, J=6. 4), 2. 7(t, 2H, J=12), 3. 7(t, 2H, J=6.
5),4.2 (m2H), 5. 1gs, 2H), 7.25-7.4 (m 5H). Step 2:
Pkgpad: Brepsration of (8)-4-[2-(2-methoxymethyl-pyrrolidin-1-yl)-ethyi]-piperidine-1-

of, gﬂ)@%y Folyie = pi peridi ne-1-carboxylic acid
3 lg:;t er BEE @fﬁ

benzyl I 1 O 20 A solution of
tri phenyl phosphine (4.4 g, 16.8 mmol) in DCM (10 niL)

was added via addition nel to a solution of

4- ( 2z hydroxy-et hyl ) -pi pgri i ne-1-carboxylic acid

be WD 200500539 EPZOQIA_fl/ 007027 -62 ester

fr epdl (40 9, 15.3 by "ahd carbon tetrabrom de
(5.

g.;”16)p mwol) in DCM (20 ni) at 0 C. The
reacti on waggradually warnmed to rt and stirred
overnight. The reaction m xture was concentrated and
chr omat ogr aphed (6:1 hexane/ EtOAc) to give 4.27 ¢
( 6+ b2 A Methdsryomib@dyyiolidinie§820 i, 259 mmab)venswtded to a stirred

o RGN 0 RS 2B L e 27

\%:ﬁ%,(igf-%‘l 131?.1021}] %nrfr %36@ g.&i (2252 ’n%?f_)&):]i %ee%ani?% fhg(}_r&i) e 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-y1)-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 (§)-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 BtOH (2 ml.) was stirred at rt under
an atmosphere of hydrogen. The reaction mixiure was filtered and the filirate
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).



Step 3: Preparation of

(S)-4-[2-(2-nmet hoxynet hyl -pyrrolidin-1-yl)-ethyl]-pipe:
wonrbaioossol- car boxylic acid benzyl ester ( N CH&T/&Pb004/007027

Nl.~~ O10 O(S)-(+)-2-(Met hoxyg%et hyl ) pyrrolidine (320

jiL, 2.59 mmol) was added to a Stirred solution of

501085 A AR, PR o

2518184 (RS ngi B St minm) ad 2-ehlpt 6,7k JimeTHeyyfeirletylquinazolin-4-one
e e e,

dirdagtieimikiune ReOAncentestrbahdubromsaigraphtd (5% ddQIFDCM) to give 104

d ha o

5 a2 SRRl T B R S e bR R Yy TR0 (0%
. MEtOBTOEMP{a]*, -27.1° (C5.18, MeOH),lIR éKBr) 1‘7"“’1 3437 '1928 1650, 1586, 1464
rrol |l

(S)-44[2-(2-meth t
Pt b T B T e Teares P oo Crot G0 26 XL 5T 8, 27
Oiéin,z iﬁ +YINFZ 1863, 3((@/@), §t(ﬁpzﬁ) fs @gogmtw 91, 4.3 (d,2H, ]

(DA S e m%@*l%é%f@if?& EhiHaNOs ngJ BB ¢ catea,
10 ( %)726 ﬂo%néﬂsm Y ep3Y 1 Ay S fd%}ﬁﬂr',@hi N rea&ayidvze{fd%m 1039309

di ne-1 - carboxyl ic aci d benzyl ‘ester from S
(592 64 mml ) pal | adi um (10% on car bon) (85
r@ﬂ OH (5 mL) and EtOH (2 nL) was
stirred at rt under an atnosphere of hydrogen. The
reaction m xture was fllterelgmand the filtrate 25
concentrated in vacuo e 372 ng (quantitative
yei l of . (S)-4-[2-(2 th xymet hyl -
p) . rf'ql)e(I: % NTE I peridine as alight orange
oil. M (E zzzb%_élva) WO 2005/ 005397
PCT/EE%Q Step 5. A solution of
(S) 2-(2-mgt ho yrrethyl pyrrolidin-1-yl)-ethyl]-pipe
ridine from SHepM (196 ny, OSgglmml) and
2-chl or o- 6, 7- di met hoxy- 5- net hyl qui %azolln 4-one (220
nmg, 0.866 mmol) in nethoxyet hanol mjg was heated at
80@90911(13 lytving thikebovedemila ﬂnﬂn wlnama Rvabasthavdnestgperted in Table

g%%&gqorq%{gg ?@R:Q%le&g E{ e aS i a¥ %ﬂ%%ﬁ;e UPC 1, excepta

158 3 diffeden@lysubstitited pRpeBiddsy (:d:ﬁp@und was usEd G-pipaMf;1-(2ainethpxymethyl-

o Qi B - Rl el ) v 3437,

TABLE 3

Ex. RY MW
C-2 (\l 401.46

/NTNH
O
C-3 ' 386.45
_.—-N: >
o .
C-4 /\@ 393.48




cm1l; 1H NWR (DMSO-d6) 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=
WOLRY3/0339 (s, 3H), 3.4 (m 2H) 3.6 (s, 3H), 3p8raP2004/007027
3H), 4.3 (d. 2H, J =12), 6. (3 1H): M5 (ES+) nt/z
445 (MeH); Anal . (C24H36N4O4 083 CHeC12) C cal cd,

hbove formula (1n), v
eported in Table 3

iher ei 0 has the v
were prepdfied foll ow

| ues

@-57.26;, fourmd, 5732 —gt—ecated—F30—Foyhd +—31;
N. cal cd, 10.72; found, j10.93. EXAVPLES o] 2481 ¢ 12 10
H3C- O NYNO H3CG- O NH n) Conpounds having the

ng the sane

DIC-§1 m [ ar method as
i fferently-substitut
n place of 1-(2-neth

1.
a 19

Ind’" 'Wwas used

describtede g—C1; 5B
ed fhi pe nyl conpol
oxynmethW =X pyrrolidin-

1-yl)-2-(piperidin-4-yl)ethyl. TA 3 Ex| W MV G2
401.46 ~NyNH O C3|? 386.45 . G4 393.48 WO
2 /005397 PCT/ EP20Q4/ 007027 -64 C5 0 441.91 C
C6/N | 477.61 G 7 444.57 C C8 H2\NM44.%2. 49
i‘o
wd
-8 HzN\f_N 412.49
/\/N\/)
c-9 HSCY‘N 41352
/\_.-N\)
C-10
[‘-\=B 397.48
N
C-11 516.61
/oV@
O"-:IS-"::O
N
HC o
C-12 CH, 440.52
_N
F

Additional compounds prepared according to the procedure of Example C—] are shown

in Table 9.

EXAMPLES D-1 to D-20

H,C—0 N
NH
H,C—0
o 0
H,C




~~NJ &® H3CN 413.52 ~~NJ (G 10 rN 397.48 ~~-NJ G 11 ~
516.61 O=s~O -NH3CCH3 CG12 1 3 - 440.52 F

woAdds/dos®nal conpounds prepared accordi ng to theT/Er2004/007027
procedure of Exanmple C-1 are sh in Table 9.
EXAI\/PLES D-1to D20 RI0 H3C NI-I NC OO0 H3C

e e o e
v élmspwy@dtf@towmg thelshme od simelaempthedars ddsciibkd ewi Gg, except 2-

;)'%g]gg@%? &heﬂdyyl Saﬁlem?ﬂ&?ﬁgazgﬁn %egrf:erv!r gpl&éeg mgi ’;‘-thloro-s 6,7-

c fitimethogyquinkizobtHosne, Badres mypropiiately slibstitdted pépamainyl compound
5 &Rl with 2-chloro-5,6, 7-

trime bxyquinazolin-4-one, and an

appropri atel y-substituted piperidinyl conpound 5 was
us'&w'ABLE 4 Ex. RMN D1 409.48 D2 ~ 402.45

Ex. rRY MW

D-1 A~ 409.48

D2 402.45

O
D3 —_cn, 36144
D-4 O 457 91
)ﬁm
D-5 . i N 410.47
/

D-6 H 493.60
/N\/Q

D-7 460.57
P

HC
D-8 ' 460,57
/\\’—"D
5
H.C
D-9 HN

428.49
7—_:1\!




.NO D3 - .CH3 361.44 D4 0 457.91 G D5 N 1z
410.47 D6 HG 493.60 /N D7 rrrr 11~\ 460.57 H3C
WOROG/ME0757 O HC D-9 HZN 428.49 /\~N J WO 2003/EX06R3877027
PCT/ EP2004/ 007027 -66 D-10 H 442.49 -~N\ / F D11

H ~\ 458.94 C D12 ™ 454. 52H N\ O H3C D13 r-N

M348 ~~NJ D14 438. 52 = Y= 3G I5 -
532.61 iC\ | O=sz~b v@
D-11 \/@ 458.94
D—12 V@ 454 52
D-13 —=N 413.48
/\\/NC)
D-14 \@ 438.52
D-15 \_/@ 532.61
:S___—-.: .
i
N
c
D-16 /\©)L 467.51
D-17 /\©/‘L 453.49
D-18 e 596.68
N / “,CH
0—5-‘-‘.‘:0
D-19 \/Q 509.60
CH3




H3C N CHs D16 0 467.51 O / CH3 D17 0 453.49 O

D-18 ~ 596.68 o N---S\\CH3 0 O=SAOCH3 D19 -
WOHBEDE/@E397CHs N NCH3 CH3 WO 2005/ 005397 PCT/EP2004/007027

PCT/ EP2004/ 007027 -67 D-20 - 5%$.59 -~0 o H S cCH3

O EXAMPLES E-1 to E-15 HBGCO N /Q NH H3CG ORS O -

)2@onpounds havi ng [t he aboye-Jormula (T phigsder i n

S and Q have the val ue;.or\e/g@? 5in TFth e 5 were

repared fol |l owi ng tHhe sane i m JSar et hods

escribed above. TABLE 5 Ex. Q MWSECHM: - CH3 421. 49
0

EXAMPLES E-1 to E-15

H,C—0O NYQ
HC-0 NH
R O

(Ip)

Compounds having the above formula (Ip), wherein R® and Q have the values reported

5 in Table 5 were prepared following the same or similar methods described above.

TABLE 5
Ex. R’ Q MW
E-1 ~CH; 42149

—

E-3 —CH;,4 @ 449,51

493.52

OC;@
N
E-2 —-0OCH; ()[@ 43749
O
. A
N N
PO
CH,
Oy
NIJ{NH
PO




ol ~~N E2 -0CH3 437.49 o | ~ E-3 -CH3 449.51 O
E-4 CH3 CH3 493.52 0 \ /ONH ~N O WO 2005/ 005397
WO FCIHERPZ004/ 007027 -68 E-5 -CH3 F 482.51 N &@MEp200Ee03027

-OCH3 498.51 N O r~O E7 -OCH3 CH3 509.52 N ,NH N
E-8 -OCH3 CH, 509.52 NH /N OE-9 -OCH3 H O 404. 42
'?@‘O—E,_ TIO S OCHS—=480542 —He N 6——NWO
005/ 0045 33:}{3PCT/ EP20Q4/ 007027 482.51
o
N
E-6 —OCH;,4 3 458.51
NTO
o
/‘N
E-7 —OCH; ?Ha 509.52
Cr
0
AN o -
E-8 —QCH; CH, 509.52
o
Qg
N/QNH
TR
E-9 —~QOCH; HTO 404.42
oF
—~N :
E-10 —OCH, 480.542
NTO
D
N




-69 E-11 _OCH3 465.51

Exarrpl e F-1:

_ NH E-12 -CH3 CHg 493.52 0 NA
NH NO E-13 _CH3 H3C,NCH3 472.54 NH N(>O E-14 -CH3 H

wWO0Q0x8s%7 ,NdO E- 15 -CH3 464.52 H NTO O ~,dé1/Ep2004/007027

-[ 2- (6, 7- Di met hoxy- 5- met hy! - 2%%%o- 1, 4- di hydr o- qui naz
)Ezﬂ 2=y 5
3, 4- lep%dro-l soqu i n-5-yl]-N, N-di net h§?>Hcet
am di ne WO 2005/ 005397 P§ P2 4 007027 -70 €H N J,
CH3 CH3 [H3G-O N N | N H3§- NIHY CH3 0 Step 1:
°r epar at ijon of
N' - i soquitnol i n-5-yl - N|N-d{,netihyl - acet am di ne H3C, N
CH3 H3C'{N N 5- Ani noilsequiiol i e (1.00 g, 6.926 mol)
and N, N-di net hyl acet apm de di net hyI acetal 5 (4.00 g)
g heategat—80Cfor—16 'DH The—excess
N, N- di net hg%}gacet am de {di net gyl acet al 493.52
oF
N/[(NH
At
E-13 _CH, R, -CHs 472.54
o
N/(NH
A
E-14 —CH, H/V[/O 388.42
)
_N
E-15 —CHs 464.52
| ( ? H
NTO
O
_N

Example F-1: N'-[2-(6,7-Dimethoxy-5-methyl-4-oxo-1,4-dihydro-quinazolin-2-y1)-
1,2,3,4-tetrahydro-isoguinolin-5-yl}-N,N-dimethyl-acetamidine
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was evaporated under reduced pressure. The crude

N -isoqui nolin-5-yl-N Ndinethyl- acetam di ne was a
Bioouksse | which was taken to the next step. BEeRpo04/007027
Preparation of

N, N-di met hyl - N - (1, 2, 3, 4- t et r aiffdr o- i soqui nol i n-5-yl ) -
acetam di ne H3C CH3 H3CI kIN -6-10B 10 Sodi um

cyanobor ohydri de (2 6 g, 1 . 56 nmol ) was added to a
solution of N - )\

I soqui nolin-5-yl - NN-dNrret I-acetarn'dinefromStepl
(1.51 g, 6.926 Mo 03 HO in MeOH (1Or) at O
CH&'heolc baﬂh ed and the mxture stirred at

for @ DG ( was added, the white solid was

fllter . and the filtrate was 15 concentrated to
dr%‘f’e—é . i flication by flash chromat ography

(CH2C12: MK RH40H/ 300: 10: 1) gave 1.49 g (ca. 1009 of
a brown solid, N N

| et 3, 4-tetrahy ol in- I)acet
ey S R A3 205
2- Chl dr o- 6, 7- di met hoxy- 5- net hyl -1 H qui nazol i n- 4- one
(8,300¢H]. 178 nmol) and the solid (2) fromStep 2
(0.2 g, 1.239 mmol) in nethoxyethanol (10 m) were
hgatesdhat 80C for 1S h. The solvent was evaporated to
drf/nes under reduced pressure. Purification by flash
gt ography (CH2C 2: MeOH: NHA0H 120: 10: 1) fol | owed
| Illzatlon (CH2d 2) gave 0.241 g (479% of
the aboVe E arrple F-i as a tan solid.
270.9-273.5 C; 'H NWR (DVSO d6, 2.49) Sl74(s 3

25 %nﬁu%mgém?bhng( it %@ gl 8926 %01) M&g@%@?ﬁﬁa 3%}1&'3& 6&ﬁ1§rhy1aceta1

( 0% O(Ilﬁ)wexe Iieﬁt?d a(t$0 °¢|ﬂ)nj' 16h./Bhd dkces? N,N - ylaketafifle dimethylacetal
10. 99 (s, r) v. 1575 c
498% %XaPO‘ﬁ}e]d %‘5{ rede SED LS B ’@Oqleaawfﬂgié& Npdimethyl-

f QeuidnidDR bia Urbw Bil Ghichl-Wadralteh tof b AEkt s@p06; N:
calcd, 13.91; found, 13.93. Exanple

miaé,hmsmon D B e 847705 0 M 2o deneamno) - 3.

| a8athiddxd N- 2-yl ] - 6, 7-di met hoxy- 5- et hyl - | H qui nazol i n
-4-one H3C'N " NN CH3 H3C0 yN NH

H.C. .CH,

N
H,C \N

O

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%
HClin 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

concentrated to dryness. Purification by flash chromatography
(CH2ClxMeOH: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.




H3C-O ):;)N CH3 O Step 1: Preparation of
(1, 3-dinethyl i m dazol i di n-2-yl i dene)i soqui nol i n-5-yl am

woineas/oossoTN CH3 NC | / 15 A m xture of PCT/EP2004/007027

i0

15
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5-ani noi soqui noline (0.3 g, 2.09;mol) and
2-chloro-1, 3-di net hyl i m d- aZO|IdI ni um

hgeeafl m@lﬂ&h@ﬂh&h&h%ycgf e %} iﬁ H%%Jz%hﬂ A-ohe (6“50%1 178 mmol)

ted to urs. e crud

D6 eanit it bl g o1 Libshupondltdr methoxyethanol (10 o) were
CHoL:deEDHATH 1194 0fe Daciye bt EOE A 308 30 pressure.

EE‘E&% abqv e t| tl ed conmpoun
ash chromategramhyHCH,S1AdeQELNAPH/120:104) fadlowed by

T e

( MP ¥ 27929359 C¢ X NMRYDMSO;, 2.49) Bh74 (ri 3 Hljtz S4(t, 2 H), 2.60 (s,

o B2 B TN 7 5 A 5P rah 20 s (B 580, 17 (B, E oA, ),
TS I D L S8 s s

["at'i’on
( PB4 (NET A Aatldatlishi@yr Q-&Hzm@qef)lcds S8 brfotundy-59:07] Hnealcd,
| gasf 30k gl ) in 10 nL of
o%@%%wg%ﬁﬂ Ca\%écg lggégfgufﬁaB»ﬂ?a%N (0.4 g, 6.24 mol),
i on-w se _over_one hour while maintaining the pH

a@wle&‘yz Ad i (h§-Riogethdtimiderolidinr2-glideneguineg ¢8,4-Afttydro- 1H-
t t d at
rtkb%ﬁ%gg%LTﬁg]hours Jgﬁt nﬁgl&—ll rﬂg&n\é@j\inc gﬂ‘laggeun?l I

pH=10- 12, and the insol uble solids rennved by
filtration. The f||traté%Q§§ oncentrated, dissolved
again in 5% MOH CH2C12 an-}\flltered to renove the

i nsoluble materials. Then was evaporated and
purified by flash chronat gr y eluting with

CH2C12: MeOH: NHAOH (94~ ~&.5) t'o yield the above-
titled conpound (O 75 %9. HNWR (CDC13 7.26) S

2. 834570, 1] 15 (s, 6 H),- 2.82 (br s,
D20, 1H) , S[2 H J=%.03), 3.28 (s, 4 H, 3.96
(sH - .

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 -
CH2ClyMeOH:NH,OH (94.5:5:0.5) to afford 0.25 g (50%) of the above titled compound

as a dark foam. "H NMR (CD50D 3.31) § 2.74 (s, 6 H), 3.79 (s, 4 H), 7.75 (d, 1 H, J =



1H, J= 7.77,1.17), 6.70 (dt,1H, J= 7.77,1.17), 6.97
(t, 1H, J= 7.65): MS (ES+) mz 245.2 (M+ H). Step 3:

wo2ndsanksby 3- Di net hyl i mi dazol i di n-2-yl i deneam NQ)eyIpphodliddzorr
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ydr o-| Hi soqui nol i n-
2-y1j -6, 7-di met hoxy- 5- net hyl - | Hzﬁui nazol i n-4-one

(B3R (E13hy, 629 (uf) 18,3 AERRIY §hd BN %0 @, 151, 7= 6.03),
(2,33{dli Wbtk Dioaj; dax kS-9inz24ybi(mened)( 1, 2, 3, 4-

t hydroi soquipol i.n-5-vl.) am ne,.(13 , 2 mMmo ) }
S PR e Doty g e A g b iaAdroisoquinal-
( #B85m)ar@nd50 nmmol ) and TEA (0.014 ni, 0.1 nmmol) in 1

m. of DMSO, was heated to 80 C for 18 hours. The crude
mxture was purified by LCMS to afford the above

titled cofpon Exanple F-2. M5 (ES+) ink 463.3 (M +

H . 25 EXAMPLEZ F-3 to F-37 WD 2005/ 005397

PCTI EP2004/ 7 -73- R R13a H3C-O NYN 13b R

H3C-O NH RS O ():ﬁ) Conmpounds havi ng the above fornmul a

(1q) 2 Rs,?R 1, R13a, and R ib have the val ues
repqrted able 6, were prepared follow ng the sane
orHy.m | 3 hod as described for Exanple F-1. 5

463.53 N-. F-4 -OCH3 'N -H -H 463.53 F-5 -OCH3 -H - H
ﬁ%&g@}yfﬁ,gzﬁﬁ%%%%ﬂgémﬁd% :o%éino 'n-g_-'%lgmine from Step 1
(0.25 g, 1.04 mmol) in 10 mL of 10% HC} 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,ClyMeOH: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, J= 6.03), 3.28 (s, 4 H), 3.96 (s, 2 H), 5.58 (dt,

IH, J= 7.77,1.17),6.70 (dt, 1H, J = 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-
2-71]-6,7-dimethoxy-5-methyl-1H-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 ramol), 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 crade mixture was purified by
LCMS to afford the above titled compound, Example E-2. MS (ES+) m/z 463.3 (M + H).

EXAMPLES F-3 to F-37



F-8 - OCH2CH2OCH3 -H - OCH3 - OCH3 471.51 F-9 -OCH3 Q -H
“H 479.53 HNMyNJ F-10 -H -OCH3 -OCH3 . 455.51 0 H3Cl~
WOGhiE/006392005/ 005397 PCT/ EP2004/ 007027 - 74 F- ®eTrib2004/007027
-OCH3 - OCH3 467.52 r F-12 / | .H - OCH3 - OCH3 441.48

10 CH3 F-13 -OH -H -0CH3 - 0GB 413. 43 F-14

- OCH2CH2OH - H - OCH3 - OCH3 457.48 P-15 0 -H - 0CH3

-0CH3 547.61 o0 F-16 0 -H'-OCH3 -OCH3 489.53 0 F-17

-OCH2CH2NH2 -H -0 2 850 F-18 -OCH3 NH -H -H

451.52 Hi H-H-H 463.53 H ~ F-20
F-21 -OCH3 -H -H 449.51
3R4%39.51 H3C CH3 F-23 -H

(q)

Compounds having the above formula (Iq), wherein R®, R*, R*2 and R™ have the

values reported in Table 6, were prepared following the same or similar method as
described for Example F-1.

5 TABLES
' Fx. R R R RP MW
B-3 | —OCH, HsC\)N:> -H -H 463.53
N/
1
F-4 | _0OCH, H —H ~H 463.53
D
| F-5 {-0CcH; /o -H -H 43548
HNTN
F-6 |-OCH, -H -H Ny 451.52
: f
!_‘:!C;J\III..CH3
CH,
BE-7 | -OCH, -H —OCH; —~OCH; 427.46
F-8 [-OCH,CH,OCH; |-g —QCH; —OCH,; * |47151
B9 | —OCH; 0 -H -H 479.53
oy
F-10 | | T ~QCH, —-OCH; - | 455.51
O




WD 2005/ 005397 PCT/ EP2004/ 007027

-75 -H -H - OCH3

-OCH3 1411.46 F-25 -OCH3 H3C, N_CH3 -H -H 451.52
wo Mw/&HﬁyF 26 -G8 NLJ -H-H447.54 F-27 C"Egcﬂbbzohhmdﬂorf

|l 10/ P-28 -CH3 N-H-H 435.53 CH3 F-2
CH3 H H 433.51 HNTN.CH3 F-89--CH3 CH3 -H -H 461. 56
Nt.C H3C N 1. F-31.-CH3 / | -H -H 431 49 HN
P41 {oH3 IF-32 - CcH3 HNEN 70 _CH3 - H-OEFH477. §6-0CH33 - ¢i87-52
HN QH -H 461.56 CH3 YN-'| P-34 -CH3 H3C CH3 -{H
-H 447154 N F-35 fCH3 -H -H ~ A435.53 H3C~NCH, CH3
P-36 -A-H -0OCH3 -[0CH3 415.42 F-37 -a -H - OCH3 - OQH3
431.187 Addi tional | conpounds prepared accordi ng to ithe
Efldcedu‘re of Exanp|eHA-1 are shpwpCH; —~OCH; 441.48
Q
CH,
F-13 | -OH -H —~OCH; —OCH; 413.43
F-14 | -OCH;CH,OH ~H ~-QCHj, ~OCH; 457.48
F-15 c|> -H —OCH; —OCH; 547.61
Ii@
F-16 (]) g —OCH; —OCH; 489.53
E-17 | -OCHCHNH, -H —0OCH; —OCH; 456.50
BF-18 | ~OCH; NH -H -H 451.52
HN
IJLL
CH,
BE-19 | —oCH, NH -H -H 463.53
HN
- r)l\D
F-20 | —OCH; NH -H -H 475.50
HN | 0
| g
B-21 | —~OCH, /M -H -H 449.51
HNYN"‘GHa
E-22 -H —0OCH, ~OCH, 439.51
H,C CH,
E-23 -H —OCH; —OCH, 491.52
F




in Table 9. WD 2005/ 005397 PCT/ EP2004/ 007027 -76

- Exanpl e G 1:

wo0fs/dis3d7l met hoxy- 2- (4- nor phol i n-4-y1-5, 8-di hy =
O byt L a1 7oyl )~ 1H gui mazol i n 4. e iRy oz
~N H3CGO/ NyN) NH3COI N°-00 1 CH3 To a

707 ng (2.5 nool ) of

npl e_of g(2-5
%-’%l h?Hf hi ol -5, 6, 7=t i met hoxy- I| HO§Hzanazo| 7ACH:s 5 opdtl-46
poan A MN oA £ N darl 1 Lo INY- af 2004 N DDA [ ok
I_I =L S._l Ul |, a1 uu J.\J‘E T~ 7U71TV I_\\CUJUU
iR OF”‘}:I.S The m x{CPENTAE Stifret for 2 hrs, anf™>"?
thenlit was treated V\/IL/h\gl_?O gy | of
4- moitphol i n-4-yl -5,[8-N 3
di hydr o- 6H pyri do[ 3, 4- d] pyri mi dilne OND \ M as t he
Hohythrochiorrde—satit— g7 mob)tang—t 1o tE—mot)1of
EAg Tig_i?‘r esul tingitolim xture V\as"lﬂtti rred| at’ anmbi ent 7.5
t enperature for 4caz/s theni{for an ad@itional 3{h
at 80 C. The solveén renmoved and thejresul ting
Sabyd StTirred W tipEr OAc; ot ected, TSI TTEd Wi 55
di | ut egﬁ%mmni um hyldr gki dg@, and |extracted h Et OA¢
agai . A hydrochl cr‘}‘ de [sapt wag preparedjas descri ped
in WD 02/ 053558 Al {to furdish 190 ng (1399 of Exanple
G55 M= 190192 € —me b5 MrH~—45Exanple-6-2
:f ?8 i ’rirg#%oxy- 5- meghyl 2- (4- mor ghotin-4-y ~H 8- di hydé%S‘S?’
- 6H pyrido [ 3,4-q]¥ _
pyrimidin-7-yl)-1H{quin i n-4-lone WD 2005/ 005397
PCT/ EP2004/ 007027 |- 77- *H3CION\ /NI \( N H3¢O
NH29 | —CH; ™\ -H -H 433.51
HNTN\CH?;
B-30 | —CH, y CHé -H ~H 461.56
AT
S
B-31 | —CH,4 HN/m\N -H -H 431.49
e
F-32 | —CH; HN/\‘\/}\/\O,C& -H -H 477.56
E-33 | ~CHS, HNmN\(CHa -H -H 461.56
P i
Y CH,
E-34 | CH, N “H 44754
f’j
HSCAT .
F-35 | _CH, H H S 435 55
Hac)\N/cHa
&u,
E-36 | -F -H ~OCHj; ~OCH; 415.42
E-37 | -A -H ~OCH, —OCH, 431.87

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



CH3 0 The above conpound was prepared in the sane
fashi on as Exanple G'1, except 6, 7-

wodbiERbisaxy - 2- met hyl t hi ol - 5- net hyl -1 H qui nazol igEfde®b&i007027

10

15

was used in place of 2-
net hyl t hi ol - 5, 6, 7- t ri met hoxy- I"HSqui nazol i n- 4- one.

43
%ﬁ?ﬁéﬁh %x@ gf?ra?thm-%(ﬁ&mmbpbh idrilmet-ditydrasHyiFido3.4-
, 4] di azepani] ﬂlniﬂldm #?rnqua%ahtdmﬂ@ﬁ@ OON HCO/
| NYI N H3C O C 2-Chloro-6,7-d
nmet hoxy- 5- net hyl -I H qui nazol i n-4-one (254 ny, 1.0
nmol ) and [1, 4] di azepa Cig%l- nor phol i n- 4-yl - met hanone

(256 ng, 1.2 mmol) were]jconpined in 4 1o nL EtOH in a
seal ed tube and heated I oil bath at 105C for 2.5
hrs. The nmi xture was cooled in an ice bath. The
product was filter with alittle cold EtOH
and dried to af forld 31 ng(74% as an off-white
l\&J(ES+) mz 432 (M+ H); IR
651 1588 1471‘7‘ 1465, 1410; 'H NMR

(Q;}/(EO ST\,

Q217 2. 58(s, 3H) . 2. 95(t, 2H, J=4. 50) , 3. 28(t , 2H, J=5.
5), 351(r(') 4Hp, 15
3.61(s, 3H), I—% 68(t 2H, J=5. 3), 3. 80(t, 2H, J=5. 4), 3. 85(s3H)
,6.60(s, 1 I—(ﬁ 10.71 (s,1 H);13C (DVMsO d5, 39.89)
8163 87, 157:59, 142.81,131.88, 104.73, 66.22, 60.22,
S ; .
( %?E&Lﬂ %%76'7 n%gzécal R Jﬁz%e%glﬂ%gl 28 Jeé gxg%&?y 1ﬁ%hnazohn 4
canein 108 m\%of D@@ﬁ%ﬁs@di@ Lig oéa.’r%MCRHAQazbowtémm &he mixture
T
! s strkoltinly AR ok 1 L AL A 790 a0 R RN holin-4-41-5.8
o ddydon SH-yxiso £ [pyrimiding4 7 WO 2005/ 005397
PCT/ EP20041007027 -78- HBGCGCO N /QNH H3CG- ORS O

Jr) Campounds having the above fornmula (Ir), wherein
R5 an have the val ues reported in

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 A1 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-yi-5,8- d]hydro—6H—
pyrido[3,4-d]pyrimidin-7-y1)-1H-quinazolin-4-one



Table 8, were prepared followi ng the sane or simlar
nmet hods as descri bed for exanples detailed above. 5

wd'ib&l&b@ﬁx WQ MV (M ) H2 -0CH3 H3C J 463P§ﬁEPiUO4/007027
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-OCH3 OyCH3 481.55 NH HN _H 4 -OCH3 277.

CH3 329.40° N H6 -CH3 449.55 7A=N CH3 H3C CH3 H-7
-OCH3 387.82 CI WO 2003/ 005397 PCT/ EP2004/ 007027 - 79
Representati ve conpou n accordance with the
i nvention are shown HT: le 9. # Systematic Nane
Melting MS (MH) Poin )

2- {7 [(Ethyl-msthyl am o) methyl]-3,4-di hydr o-
. . R ,

qui nazol i gx4- one 3 I

2-{5-[ (Et hyl - net hyl - ani no) - met hyl ] - 3, 4- di hydr o-
214.0-216.9 1Hisoquinolin-2-yl}-5,6,7-trinmethoxy-IH
qUibs abeye qerupawnd whs prepared in the same fashion as Example G-1, except 6,7-

1 %n&hg ﬂ%ﬁ@tﬂ}@fhl& gzsné{ﬁ};l LV ﬂﬁing%fﬁ} BV e used i in place of 2-
dirkstbiylghiolH, 6.8 dojoietioddyrii-gpinezdin-duinea Wi -n43B.4he

Example H-1: 6,7-Dimethoxy-5-methyl-2-[4-(morpholine-4-carbonyl)-{1,4)diazepan-
1-yl]-1H-quinazolin-4-one

¢ )
- H,C-O0 Nﬁ\J <\:>

H,C—-0O
/0 0
H.C

3

2-Chloro-6,7-dimethoxy-5-methyi-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) vy 1651, 1588, 1477, 1465, 1410; 'H NMR (DMSO-dg, 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, ] = 5.4), 3.85 (s 3 H), 6.60 (s, 1 H). 10.71
(s, 1 H); °C (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. (CyH2oN:05.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

20 described in EP 9605600,

EXAMPTES H-2 to H-7



5 2-[5-(1, 3-Di net hyl -i m dazol i di n- 2 yl i deneam no) -
215-217.5 3, 4-di hydro-1H

WO h@@gb&ﬁﬁ;' gl 2nyl4] oﬁe667 trimet hoxy- PCT/EP2004/007027
ul Z |

6, 7- Di met hoxy- 5- net hyl - 2- ( 5- né@hylan1nonethyl

oo%inolin 2- yI) 1FLquinazoIin 4- one

25?%;] i poNn- 2- 71) - 1FLqU|noI|n 4-one 8
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Cell preparation was accomplished by culturing CHO-ar1 cloned cells in Ham’s F12
nutrient media supplemented with 10% FBS and G418 (25mg/ml), harvested at 80%
confluence, washed with warmed PBS x2, and detached with versene for 5 min. at 37°C.
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, 1B 15x10%/ml,
and 1D 20x10%/m}). |

The compounds being tested were diluted in stimulation buffer (with 0.5M IBMX), from
107 to 10™ (final) dilution, 11 points. 5 ul of each compound was dispensed 1o 96 weil
Y2 area plates in triplicate. 5 pl of stimulation buffer was dispensed to a norepinephrine
(NE) plate. 10l of cells were added with anti-cAMP Acceptor beads in stimulation buffer
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pr.azo ndi ren
Awgg%aman |"‘i§ Bnnagis @T@% é&%ﬁﬁé taidn K o R alinBimer
Citiife BLieg®k). S, prepared usi ng the nmet hods descri bed by
Chang at al ., FEBS Lett. 1998, 422:279-283, were grown

t en 62 t e lture. fla
-Broceading ds ecﬁ?@mami st efForall i s gnd DA to be

b%&b&ﬁe%ﬁiﬂdl&lﬂ@d&%hb&ﬁbr(ﬁﬁéﬁoﬁ@{sm) and
streptonycin/penicillin (30 Rg/ m/30 Rg/nL) at 37 C

|n 7% wer e_harv |ncubat with 3o

ﬁz bﬁ%&aﬂ’e@sg‘aﬁ“ﬁ@ c%‘#ﬁ%‘i"iﬁl’ﬁ& 4B\ EoTA
for510 mn at 37 C CeIIs were pelleted by
ceti héIfAJ diphgi Bytand QG410 aﬂwnoééptas trﬁts@ectéammei—mtam prepared using

Sng el aspoma B £es, (10! MEOR OROS) 28 ded Bt prown o

confluence in T-162 tissue culture flasks in Ham’s B-12 culture medium supplemented

with 10% fetal bovine serum, geneticin (150 pg/mL) and streptomycin/penicillin (30
g/mL/30 pg/mL) at 37° C in 7% CQ,. Cells were harvested by incubating with
phosphate-buffered saline (PBS) containing 30 uM EDTA for 5-10 min at 37° C. Cells
were pelleted by centrifuging at 500x g for Smin, 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 45,000x g
for 20 min. The pellet was resuspended in the homogenizing buffer and rehomogenized.



(honogeni sation buffer, pH 7.4 at 4 Q The honpgenate

was centrifuged at 45,000 x g for 20 mn. The pellet
WOE5/pE8%spended i n t he honogeni zi ng buf f er arecCT/EP2004/007027

rehonmogeni zed. WO 2005/ 005397 PGJ/ EP2004/ 007027 -91
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f nd Hill
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f i testedghe eatonh s prothcikabedodalgbijon of(oaﬁnq (ggzso) and Hill Slope (ng)

b e e ke PR RO P o et B Kefigeseet

cotfynengy somv;.rea)ﬁr gheﬂnppmgam mﬁsﬂaﬂetlélﬂm méﬂhgmmgmgknown, the

Prﬁ%@ﬁ ?ﬁrg%sgoc atl%n nﬁﬁ%égpdc’ffﬁg‘ gg%g[m§i%g§qor%g to the

Pr metedi af Cheag Euliﬂ Exmnﬁﬁ [@h&g&ndﬁﬁdeﬁh@i.PE@fmﬂd&la 1973, 22, 3009-
ﬁ) ested and found to be selective
%) a8] ‘Al B- adr enocept or ant agoni sts. Exanple |-3: Dog

In Vivo Intraurethral and .Bl ood Pressure Assay The

20f oPtaveeding akein Axiinpk 1ad) compuivds dAFeamukadiveteRstidd bid fodiel to be
rel t|ve est. _conp ounds on hypogastric
nef* %?%#?Wﬁﬁgﬁath&i%es in intraurethral

pressure 25 and phenyl ephrine-induced increases in
di Esdampled-3| Dog Ip Vesdutaurathrahasd Biobd Pecisde dssdyhl e
Mongrel dogs (10 to 20 kg) were fasted for 12 to 18
howt s d ane qetized wth henobar, bi sodi (36
o Ao R s 51 il e P et tha s e ! st
th e?mgﬁﬁ@cls ord H@okﬁﬁﬂﬁnﬁiﬂ% @mﬁfﬂf Qtﬁtﬂ:ll dirfRlcbd/in¢RABSes h]lﬂitﬁéurethral pressure
LM Lhar ai r t fenora i sqQl ate
25 o BTGP 8 H BT B AryiobA oA ARFee i sFstresped dog
t hdvzdelMonigsdl dagd (20120 1Br) were fasted for 12 to 18 hours and anesthetized with
phenobarbital sodium (36 mg/kg, .v.). An endotracheal tube was inserted and thereafter
the lungs were mechariically 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 monitoring 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



30 continuous infusion of phenobarbital sodium (5 to
10 ng/ kg/ hr) and the other for bolus admnistration

woO pfoshe347 subst ances. The right fenoral arterypPgagEp2004/067027
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fluid filled polyethylene cannul a connected to an
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m nutes”l at er HGN st nul ati'on and PE bol us )
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a@rmapmuis of fprmade Hanegctivs in iﬂl@b@ﬁ@a@a}m Bor sopmpsamplrpfornpounds
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In contrast, prazosin inhibited increases in |IUP and
DBPmpousd i | ar f ashi on. Conpounds of {fornula | apkl

active in the above assays. For sone (T Vaipha 1B | alpha 1D
conpounds the followi ng table shows cgr régs‘lagonc? Y P

Tt &-( 1 o deud-2P])-alpehaint yBFp6ia-thB digf# 1D | 8.60 6.34

by st g ntinds) LGt navol 1 -4 one |

3

2{[4-(Qanﬁmza>aaq}1-e&ryy)Lp@éﬂi&h)1- [Hoerddi|rg.38 yI ] - 68.86di - | 7.06
8.66 7. t hoxy- 5- et hyl - 1H qui nazol i h- 4- one
L’I{e 195 175 ‘F’cﬁ’ﬂﬂﬁéﬁ{;ﬁ LHB-EOBE { 1 i et haxy- 4- oxo{ 8. 21

5

N

452-Busyd-phenyl)-9-(5,6,7-trimethoxy-4-oxo- 8.21 7.86 6.59
1,4-dihydro-quinazolin-2-y1)-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-y1)-1,2,3,4-tetrahydro-isoquinolin-5-
yimethyl]-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 skifled in the art that various
changes may be made and equivalents may be substituted without departing from the



1, 4-di hydr o- qui nazol i n-2-yl)-1-oxa-4, 9-di aza- spiro
[5.5] undecan- 3-one

“K)gh%%¢&?77-txnEthoxy-S-nethyI-4-oxo-1,4-dihyd@eTm§%ﬁ4m0ﬂn7

qui nazol i n-2-yl)-1, 2, 3, 4-t et ratydr o- i soqui nol i n-5-

yl met hyl ] - N-nmet hyl - 2- net hyl am no-acet am de 20 Wil e

raesiritanshicopnoithe invieniens %@@ﬁ!% s appdifi¢aions may be made to

L jefl | 8k prbéess step or
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steps: tiuthe objeshvpespiniteapdiseoneend shepresesd inveatient Al D&%ﬁl cations
' Iy hogfho 05/ 005397
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invention. In addition, many nodificati ons maybe nade

to adapt a particular situation, material,

conposition of matter, process, process step or

steps, to the objective spirit and scope of the

present invention. Al such nodifications are

intended to be within the scope of the clains appended

hereto. WD 2005/ 005397 PCT/ EP2004/ 007027 -94 d ai s

1. A conpound of the Formula | ROMI/QROI Z-\INH

(1) Rwherein 5 Zis -C(=0- or-S(=02-; Rand R

are | ower al koxy; RS is selected from hal ogen, cyano,

hydroxy, optionally substituted phenyl, -R6, and

-OR6; R6 is al kyl, al koxyal kyl, hydroxyal kyl,

optionally substituted benzyl oxyal koxy, 10 optionally

substi tuted phenoxy, am noal kyl, optionally

substituted aryl, optionally substituted heteroaryl,

cycloal l cyl, or cycloal kyl oxy; and Qis a nonocyclic

or bicyclic heterocyclic ring selected from(S), (T),

(U, and (V) NRo " .R~-RI)mR (.B




(R)Ym(S), iN(T), _N, (U and C')m (V) 15 wherein
B is an optionally-substituted fused aryl or

woheésesryl ring; R7 is attached to any avail apbfrpaoes/007027

carbon atom of the piperidinyl ‘% pi perazinyl ring
and at each occurrence is |ndeﬁ9 dently selected from
al kyl, substituted al kyl, hqﬁoggn cyano, hydroxy,
aIIcoxy, haloalkoxy, am no, Ikylan1no or 20
ternativ wherein Qis ring (T), two R groups
g&éé@ﬁ&@“ﬂg gﬂﬁﬁ@ﬁéﬂﬂakarbon atoms may be taken
together to forma carbon-carbon bridge of one to two
bri dgehead car borg:gt onxg; -K-R14; R9 and R10 are
(i) independently sé e om - L-R15, or
alternatively, (ii) RO agnd RL0 are taken together €N
to forman option3Ply- ¥UbsZi t ut ed spirocyclic ring;, K.
and L are independent|g®selected froma bond,

~optionally-substituted C1 _ 4al kyl ene, -M-0O M-,

10

-wher€p=0) - M-, -M-C(O)2-M2- , -M C(=0O) NR16- M-, and
- ML- NRLG- M2- erein Ml and M2 are selected froma
bondlSaR"J(g_g%"f PBXQI‘@ Bubstituted Cl_4al kyl ene; \A' 0
2@%@&5&91’0‘1%21&1) 20041007027 o5 Rifl and R1l' are

den el ected from hydrogen,
o+ By trésékal?aﬁwaao» Yreiroiappfonalipedstttgd phenyl, R, and
cycl e@Rkyl , or heterocyclo, provided that if Kor L is
a bo d 0 then R14 and R15 are not sel ected
fro é‘ﬁk)' hl&sw@&gl hYCngﬁ%YF PPy sulrsivirtad bangyiosaalkoxy,
subsopticwedl sﬁﬂsmutb@ 2amitog i
from E% U P a argﬁ gﬁ)t@%lﬁr SuEkHEh ?/ﬁd’ optionally

dro al kyl,_ aryl, guani di ,
hydr 6% Uﬁ%}g‘fg%ﬁf oagylAyeeplkyh arcrtaaliey 10Rcy;|a@say, R16 is
s@l esd etohsGEHINAIORED haR
|? 0 or i) %Im; 0, 1%&3 2; %C?kmyllmgs%leg@d %mgn ﬁ) L’fb gUP and (V)
or pharnaceutically-acceptable salt hydrate, or
pr odr ug therqof 8. The conpound of glgin11 sel egped

from
2[4(J,g\ dazol H{é}@eramrﬁ@uﬁG?trvﬁ%

I5

20

25

q

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, (ii) Rand
R'®are taken together to form an optionally-substituted spirocyclic ring;

Kand L are independently selected from a bond, optionally-substituted C;.
salkylene, -M;-O—M;—, —M;-C(=0)~-Mz—, -M;-C(O)3—-Mo— , —M;-
C(=0)NR"*~M;~, and —M;-NR**-M,—, wherein M; and M, are selected froma
bond and optionally-substituted Ci-salkylene;



2-[4-(2-imdazol -1-)d-ethyl)-piperidin-1-yl)

- 6, 7-di net hoxy- 5- net hyl -1 H qui nazol i n-4- one;

B A050030770- phenyl ) - 9- (5, 6, 7-tri nmet hoxy- 4- 0xo- 1,p4-16tR¥ero07027

dr o- qui nazol i n-2-yl)-1-oxa-4,9- o

di aza- spi ro[ 5. 5) undecan- 3- one; and _ _

|Ni- E]Z-Z( SI’ )73"1@ }geghﬁﬁifzﬁﬂﬁﬁ\?/%fféfﬂx%ﬁ ’hfld[Q)Igpéf,q{p%—ogﬁhngl%gtimted alleyl,
i soqui nolalr?;li’ RNt ltﬁ?ﬁ}aﬁﬁ[' REbFyrecycperinyidadithe ifdc et ima bond or
ide. 3. JMRcommeauit,nf ReLa M. f.ar e . g
t her apeuti c_acti ve substange.mﬁf.se{/&&g%%r%%ﬁ?ﬁy}’@wdﬂ’ or pyrimidinyl

conposi t iTBHIEmprESIpRiteent Het apB0sR G avtoycialPek kilv@ed fom hydrogen,

anmount  ofanafl arbEe o f claim1 and at

| east gpe Hgﬁarljryrg?gﬁal é|°ﬁ§’ﬁ§‘2§’ ggiygb‘?“é’ a?é‘?’?’i’ yloxg, andagylatiyloxy;
of a cBnpdifierted fremdindrogehendtliglmanuf acture of a

nmedi capgRb, £ONBI hsi.ng a conmpound according to claim1

for treating a disease state in a patient nodul ated

via anisfl 9hk- | A/ B adrenoceptor. 6. The use of claim5
wher ei pistohe glisgage state is selected fromdisorders

and synptons of the urinary tract, sexual dysfunction,

beni grf BP¥ta©Fc hypertrophy, and pain. 7. A process

f Olan it ol @fa%ia%n{eglly@acggpngqg ggt, %%dr%'te? ol p%ddrug thereof.

2. The compound of claim 1 selected from

2-14-( 1H~imidazol—2—yl)—piperazin—l—yl]—5,6,7—t1'imethoxy— 1H-quinazolin-4-one;

2-[4-(2-imidazol-1-yl-ethyl)-piperidin-1-y1] -6,7-dimethoxy-5-methyl-1H-quinazolin-4-
one;

4-(4-fluoro-phenyl)-9-(5,6,7-trimethoxy-4-oxo- i,4—dihydro—quinazolin-2—yl)~1—oxa—4,9-
diaza-spiro[5.5}undecan-3-one; and '

N- [2~(6,7—dimethoxy—5—meﬂxyl—4—0):0—1,4—dihydro -quinazolin-2-y1)-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

Jeast one compound of dlaim 1 and at least one pharmaceutically acceptable carrier.

5. Useof a compound of claira 1 for the manufacture of 2 medicament comprising a

- compound according to claim 1 for treating a disease state in a patient modulated via an
alpha-1A/B adrenoceptor.

6. The use of claim 5 wherein the disease state is selected from disorders and

symptoms of the urinary tract, sexual dysfiinction, benign prostatic hypertrophy, and
pain.

7. A process for the preparation of a compound of dlaim 1.



