2 2. MAR 2004 WO 01123375 PCT/ USOQ 26500 Substituted Pyridines and

Pyri dazi nes with Angi ogenesis Inhibiting Activity FIELD: 5 This 77 MAR 2004
application relates to small nol ecul e heterocyclic pharmaceuticals, and
nore particularly, to substituted pyridines and pyridazi nes having

angi ogenesis inhibiting activity. BACKGROUND: 10 Vascul ogenesi s involves
the de nova formation of bl ood vessels fromendothelial cell precursors or
angi obl asts. The first vascular structures in the enbryo are formed by
vascul ogenesi wo efmgyrpgenesi s i nvol ves the devel opnent of cag@iddo@sgseys from
exi sting blood vessels, and is the principle nmechani smby which organs,
such as the brain and the kidney are vascularized. Wile vascul ogenesis is
restricted to enmbryoni c devel opment, 15 angi ogenesis can occur in the
adul t, for exanpl éuhsmtﬁ@ijr-étgﬁsamyl’yrndwnﬁsemm Angipgénesis brhibitiogiActivial i ng.
One maj or regul ator of angi ogenesis and vascul ogenesis in both enbryonic
devel opnent and_sone angi ogeni c-dependent di seases i s vascul ar endot hel i al
growt h factorFU@EEF; al so call ed vascul ar perneability factor, VPF) VEGF

represents g famil W@Qaﬁfmﬂﬁoﬁ Qgﬂgssto ishaf q{o'igéul'é %ﬁl‘éﬁo%&&%@%‘ I:a? l’lm\i)/l% ”RNA

splicing and whi ch exi st honodi meric forns

hi ghly speci fi Ea'?lﬂ’r'aflyaé%LFPhsr“t‘é?ﬁthY%MSaﬁﬂd pwidazingsf b?“l!&awmnesssemhlbﬁmgr ar a
et at. Endocr. affeiy. 1992, 13, 18; Neufield et al. FASEB J. 1999,13, 9).
VEGF expression is induced by hypoxia (Shwei ki et al. Nature 1992, 359,
843), as 25 well as by a variety of cytokines and growth factors, such as
i nterl eukin-1, BACK&RGmKDN- 6, epidermal growth factor and transform ng

grow h fac gr-a an To dat e VE nd the VEGF nmenbers have been
report ed ttd bi nd tgladcueogeg?s‘sn‘BYoevedget %r%o FEALe ‘é"rﬁie‘“’ﬁséEeffS’Pb?ndPS'}F%i ne
ki nases ( Must orrlrpresursats.or dngiGlghsts. Blte! first vascBBb stnikfifes i@ ) embiiIre TREQPHO! - |

(al so known as,flfs O%B s smzzﬂmhi E&CEIX [R5 A5 dev ?)e L) of ﬁ?ﬂlaﬂfﬁ f%cméﬂéﬁl(éagnom

as ki nase insert in co I'ning recep e of
KDR bei ng knoWr’FS% M@tlathelpmepfekmm'aﬂslemlby(vﬁﬂlﬂl¢r};Z)ns sinkl asEEPiRin3ing etlcddinkey) own

as flt-4). KDRy hawvg,ie BNt ffe
transduczl %2 prrgn%rsﬂlégszgd (V\Z&iﬁ}[igng%?ﬁ e';s gs h&Y&th (F J onﬁ:l %g‘geéf’pmf%t

26988) ; e1nBlogencH ColyRqeHr ndhe ad fefOf elaseale dmngspfemmﬂ@é?rg%esyoéq, ovNg
| i gand- dependemdiuntiyiémgne phosphor ylation in intact 2 z NEAR 2004 WO
01/ 23375 PCT/ USO0/ 50038 ¢ eas fIt-n@ﬂ s%) 3y s a weaker resrﬁonse
Thus, binding to KOR®iZ¥ Eﬁu{aio(fa? MBIOFTHFE B VEEHIOSRER (1 A ofmbrkenig | |
spectrum of VE@Felomutingad sbinelapgiogmic-depagentsdiseases is vascular endothelial growth

factor (VEGF; also called vascular permeability factor, VPF). VEGF represents a family
20  of mitogens isoforms resulting from alternative mRNA splicing and which exist in
homodimeric forms. The VEGF KDR receptor is highly specific for vascular endothelial
cells (for reviews, see: Farrara et al. Endocr. Rev. 1992, 13, 18; Neufield ct al. FASER J.
1999, 13, 9).
VEGF expression is induced by hypoxia (Shweiki et al. Nature 1992, 359, 843), as
25  well as by a variety of cytokines and growth factors, such as interleukin-1, interleukin-6,
epidermal growth factor and transforming growth factor-a and -p.

To date VEGF and the VEGF family members have been reported to bind to one
or more of ﬂﬁee transmembrane receptor tyrosine kinases (Mustonen et al. J. Ceil Biol.,
1995, 129, 895), VEGF receptor-1 (also known as fit-1 (fms-like tyrosine kinase-1));

30  VEGFR-2 (also known as kinase insert domain containing receptor (KDR), the murine
analogue of KDR being known as fetal liver kinase-1 (flk-1)); and VEGFR-3 (also known
as fit-4). KDR and flt-1 have been shown to have different signal transduction properties
(Waltenberger et al. J. Biol. Chem. 1994, 269, 26988); Park et al. Oncogene 1995, 10,
135). Thus, KDR undergoes strong ligand-dependent tyrosine phosphorylation in intact



In vivo, VEGF plays a central role in vascul ogenesis, and induces

angi ogenesi s and perneabilization of blood vessels. Deregul ated VEGWAR 2004
expression contributes to the 5 devel opnent of a number of diseases that
are characterized by abnormal angi ogenesis and/ or hyperperneability
processes. Regul ation of the VEG--nedi ated signal transduction cascade
wll therefore provide a useful node for control of abnornmal angi ogenesis
and/ or hyperperneability processes. Angiogenesis is regarded as an absolute
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1431, 1255), ovary (Olson et al. Cancer Res. 1994, 54, 1255), and cervical (Guidi et al. J,
Nat'l Cancer Inst. 1995, 87, 12137) carcinomas, as well as angiosacroma (Hashimoto et

25  al. Lab. Invest. 1995, 73, 859) and several intracranial tumors (Plate et al. Nature 1992,
359, 845; Phillips et al. Int. J. Oncol. 1993, 2, 913; Berkman et al. J Clin. Invest., 1993,
91, 153). Neutralizing monoclonal antibodies to KDR have been shown to be efficacious
in blocking tumor angiogenesis (Kim et al. Nature 1993, 362, 841; Rockwell et al. Mol
Cell. Differ. 1995, 3, 315).

30 Overexpression of VEGF, for example under conditions of extreme hypoxia, can
lead to intraocular angiogenesis, resulting in hyperproliferation of blood vessels, leading
eventually to blindness. Such a cascade of events has been observed for a number of
retinopathies, including diabetic retinopathy, ischemic retinal-vein occlusion, retinopathy

“of prematurity (Aiello et al. New Engl. J. Med. 1994, 331, 1480; Peer et al. Lab. Invest.



production of angi ogenic factors. Levels of immunoreactive VEGF are high in
the 5 synovial fluid of RA patients, while VEGF | evels were | ow i ri?tpfﬂﬂﬂﬂ
synovial fluid of patients with other forns of arthritis of with Al
degenerative joint disease (Koch et al. J. [Inmmunol, 1994, 152, 4149). The
angi ogenesi s inhibitor AGW 170 has been shown to prevent

neovascul ari zation of the joint in the rat collagen arthritis nodel
(Peacock et al. J. Exper. Med. 1992, 175, 1 135). 10 Increased VEG-
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application are disclosed inth ow n aten
appl i cations: V#eo8gYsehernNgyny of anhritisjgf ylﬁ@gmmpwﬁua disde (&8ch S, /.
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each 3 2 2 I\/Al?hs%ﬁl@él cma@aﬂzamﬁbﬁ&ﬂaumg%ﬁmoamr IpELLARRLRY fh&s@l hers
in scope. The gg‘?}ﬁ@ghc QI, gLl tural formula for the conpounds " in each of
the three sets o 8 feﬁ% sane, but it should be noted that the
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from each %th but 5 overl
applications: WO 9835958 (Novartis), US 5 849 41 US 3,753,988, US 3,478,028 and JP

03106875. Other literature references to phthalazines are El-Feky, S.A., Bayoumy, B.E.,

and Abd El-Sami, Z.K., Egypt. J. Chem. (1991), Volume Date 1990, 33(2), 189-197;

Duhault, J., Gonnard, P., and Fenard, S., Bull. Soc. Chim. Biol., (1967), 49 (2), 177-190;

and Holava, H.M. and Jr, Partyka, R.A., J. Med. Chem., (1969), 12, 555-556. The

25  compounds of the present invention are distinct from those described in each of the above

references, and only the Novartis publication describes such compounds as inhibitors of
angiogenesis.

As explained above, compounds which inhibit angiogenesis have applicability in

treatment of a variety of medical conditions, and are therefore desirable. Such materials

30  are the subject of the present application.

SUMMARY:

In its broadest aspect, the present invention relates to the sum of three sets of

chemical compounds, or pharmaceutically acceptable salts or prodrugs thereof, with each



The first set of conpounds have the generalized structural fornula (1)
wherein R and R2 10 together forma bridge containing two T2 WDIGZLWRQ.[@]Q
one T3 noiety, said bridge, taken together with the ring to which it
attached, formng a bicyclic of structure N | 15 2 T2 23 Z 2 73 t2T242
or T2 Ts wherein each T2 independently represents N, CH or CG; T3
represents S, 0, CRAGL, C(R4)2, or NR3. In the above substructures, GlL is a
substituent independently selected fromthe group consisting of -N(R6)2 ;

-NR3COR6 ; haweeenis»al kyl; cycloal kyl; |ower al kenyl; | owepcr/gsehalg kenyl ;
hal ogen-substituted al kyl; am' no substi tuted al kyl; N-1 ower  al kyl am no 20

substituted al kyl m no- subst it ut al ky N- | ower
al kanoy! ani no- iéés{%%r[};f’ Ef- ? i e'ksy'll géoﬁ ﬁb%&?"%r ‘?ftf‘ﬁf“éﬁqws} tl,or the compounds
cyano- subst i t utredachl dythg tltrar myf soxbpnhmﬂytseuﬂe sah& Wut il sheRId be noted that the

al koxycar bonyl y t 4t | K hen r al koxycarbon stj.tuted
al kyl ; hal ogen- %H‘Es(%nlk t‘ﬂttg% ngef(ay m RO% ﬂ?l%m%?u%eé‘ﬁaﬁ'ﬂ‘é‘amﬁlﬁ %‘m‘ di‘ftf

N- | ower al kyl somevdias ulblkusi that@ﬂnal fepd affehemjcaNodNapBundsOdiffer from each other, but

al kyl am no- gubgtd.f, am no; 25 N-lower al kanoyl am no-substituted

al kyl am no; hygrcr)]anqg%'a%c&!éﬁt ed al kyl am no; cyano- substituted al kyl am no;
car boxy- substi t ut edeﬁlfkalIsetmff:mnpduodvdravaihkgmmﬁzdﬂcnycttummbﬁhﬁlh ut ed

al kyl am no; phenyl -1 ower al koxycar bon substituted al kyl am no; -OR6; - SR6;

-S(OR6; 4 2 2 MAR 2004 WO 014283 S00/ 26500 - S(O) 2R6; hal ogenat ed
| ower al koxy; hal ogenated N r al k@/ bi’0;  hal ogenat ed | ower

al kyl'sul fonyl; -OCOR6; - -RORR6; (GRON(R6) 2 ; - CH2OR3; -NO2'; -CN;
am di no; guani di no; ,ﬁs I%(C]—I) 2 ; optionally substituted aryl;
optional |y substitutted Yer daryl; optionally substituted saturated

het er ocycl yl ; optio substituted saturated 5 heterocyclylal kyl;

optionally substl tutd8)partially unsaturated hﬁ?erocycl yl; opti onal |y

substituted parti %I Il)(1 unsat urat ed het erocycl yl al kyl OCOZRS optionally

substituted het eroar yI al kyl; optionally substituted heteroaryl oxy;

-S(O p(optional | R sndRYi t ut ed _heteroaryl); optionally substituted

e oot RS 57 O toselisih OB RN Bl A G, a8 O Mot bhages O
taken together wnh the ring to which it is attached, forming a bicyclic of structure

\ e “‘1\‘, e

‘i ;N IN_

Z N T2 z)':\§\-r3 Z, =12
—={ , — i i

et T?"T2 i Tz':r2 o L \Tz T

wherein

each T* independently represents N, CH, or CG';
15 T represents S, O, CR'G', C(R4)2, or NR?,

In the above substructures, G' is a substituent independently selected from the
group consisting of -N(R®), ; -NR*COR® ; halogen; alkyl; cycloalkyl; lower alkenyl; lower
cycloalkenyl; halogen-substituted alkyl; amino-substituted alkyl; N-lower alkylamino-

20  substituted alkyl; N,N-di-lower alkylamino-substituted alkyl; N-lower alkanoylamino-
substituted alkyl; hydroxy-substituted alkyl; cyano-substituted alkyl; carboxy-substituted
alkyl; lower alkoxycarbonyl-substituted alkyl; pheny! lower alkoxycarbonyl-substituted
alkyl; halogen-substituted alkylamino; amino-substituted alkylamino; N-lower
alkylamino-substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino;

25  N-lower alkanoylamino-substituted alkylamino; hydroxy-substituted alkylamino; cyano-
substituted alkylamino; carboxy-substituted alkylamino; lower alkoxycarbonyl-substituted

alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SR®; -S(O)R®:



The group R3 is Hor lower alkyl. R6 is independently selected fromthe
group consisting of H alkyl; cycloal kyl; optionally substituted afyA 2004
optionally substituted aryl |ower alkyl, lower alkyl-N(R3)2 , and | ower

al kyl -OH. In generalized structural forrmula (1), R4 is H hal ogen, or |ower
al kyl . The 15 subscript pis 0, 1, or 2; and X is selected fromthe group
consisting of 0, S, and NR3. The linking noiety Y is selected fromthe

group consisting of |ower alkylene; -CH2-O ; -CH2-S- ; -CH2-NH ; -0- ;
=S 5 -NA G wBefklys 0 -S(O - 5 -S(02- 5 -SCGR2- 5 - S(O) GlmysinzshO) 2CH2
-CH2S( O - ; -CH2S(0) 2; -(CR42)n-S( O p-(5-nmenbered heteroaryl)-( 42), ;

d CR42 R th tter k ro 20 n
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by subscri pt qeptishalbh slzbsmtpted soturaged 2betGodyslyl;t uamibnallyi edubgtiButéd aiterated

| ent or pj i fro t he con ti f.
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al koxycar bonyl SUE!?&IBEWtm@diyahnsyﬂuratedmﬁemcmlk}‘l& O):R&i - E3(iE)APRG substDRSRG ;
- CORG; C@RGhetergE?l%lf 0 l@ﬁ)s%bsmtutectﬂ ?) %Magﬁet e f S(&F%!{pn g}# %Etlitgtgc{fll 'y

substituted ar%/ tionally substitute
substituted sa ‘-‘tﬁ“a"iﬂél Hé@%ﬁty%‘b?lmt%d!ﬂitwmkﬂw,scﬂﬁ@ip(qpnm@ﬂy pwbstltatbﬂ y
unsat ur at ed hefepryaliyl PI -captionally substituted heteroaryl al kyl ;

optional |y, subst d e (optionally substi t ut ed

het er oar yI OS g}d%ﬁ: ﬁéLé)% Qﬂ‘%gmh‘é@éff%gryl al kyl oxy; -S(O p(optionally
substituted heter oamylgsdubm3)13 H QG &0y12;R°- 1Nﬁﬁ%%uly-séi%mm3e2gmu@nd
ndepondent | y PEareR e HE bR apodnaonay oo i oftaly 5P 9Rued 354
0, CRAG3' C(RA4y®er abhyl,\mger alkgBN(R bpredlowesalayiybf t he above- defined noieties
G3 which are ”Dno\r@g@ﬁ&ahz@d“grr&chﬁalt%ﬁalgggn? i©f t}ﬂﬁ) oqgl‘éwkrsad?fl“”‘f‘héo L,

and T3 is bound to thus formn r|n
shown at the Isberiptp I@anpaiﬂqazéaﬁgfql%é@romth*f srpnmoametmg ofﬂe Srted DR’5

i ndependent |y repr aaemhkibg efoidgly B saittted floRdMR QR don¥isting nffqmtalﬂyx&e CH;
atoms in the reRgO contarri BA B b b S’ rey 55@ LG T e
represents CH-868CH=0 ;0rS(OMWLHZS ;i SCHzS(O}‘rova’r@lTﬂS(&h;bstctR“ eﬁto),,-eﬂ-mhxeaséd one
bi val ont by | dgeestr Rt ER S IRIREINCRST Tn gk @ o Tnldte ghub vy 1
Jis arimg seddeae rachidep@dgntborcrisestriofgl of2 élﬂiylsubspmtd-"ylls selented
cycl oal kyl . THom thep&6p bdikisGhg STERNG SEOYRS, -ConRYNhas @, NgRYsL i tuents G4 on
ring J and is 0, 1Zr(:2pres§rits éR‘ or‘N.5
Regarding the ring containing A, B, D, E, and L, the number of possible
substituents G* on the ring is indicated by subscript q, whichis 0, 1, 0r2.
25 Substituent moieties G® are monovalent or bivalent moietics selected from the
group consisting of lower alkyl; -NR’COR®; carboxy-substituted alkyl; lower
alkoxycarbonyl-substituted alkyl; -OR®; -SR® -S(O)R% -S(O)R% -OCOR® -CORS
-CO;R®; -CH,0R?; -CON(R®); ; -S(0O):N(R®); ; -NOy; -CN; optionally substituted aryl;
optionally substituted heteroaryl; optionally substituted saturated heterocyclyl; optionally
30  substituted partially unsaturated heterocyclyl; optionally substituted heteroarylalkyl;
optionally substituted heteroaryloxy; -S(O),(optionally substituted heteroaryl); optionally
substituted  heteroarylalkyloxy;  -S(O),(optionally  substituted heteroarylalkyl),
-OCON(R®), ; -NR*CO,;R®; -NR*CON(R®), ; and bivalent bridge of structure T>=T%-T* |
In this bivalent bridge, each T independently represents N, CH, or CG™; and T° represents



The possible substituents &4 on ring J are nonoval ent or bival ent noieties
selected fromthe group consisting of -N(R6)2 ; -NR3COR6 ; halogep el eyl ;
cycl oal kyl; lower 15 al kenyl; |ower cycl oal kenyl; hal ogen- substit uf ed
al kyl ; am no-substituted al kyl; NI ower alkylanino substituted al kyl;

N, N-di -1 | 3
al kanloyl g\rlt\ﬂto?sﬁ g?ﬁi lﬂj? e}?@g%y IulLJ%/d?(l% gFPE‘tiBrgf F?X:?%@eébtt‘gﬂ -defined moieties G which

cyano- subst i t ut e radroyhlent; (aﬁdiﬁwwrrﬁlblﬁlstzl dfukeeshdek dd
al koxycar bonyl - ubst | t ted al le henyl | owerdaée ?/ho%(yga grﬁdyT ISb m%d EOUQ,eﬁlus

al kyl; hal ogen- ABg. am no-substituted 20 al kyI am no;

N-Iovver alkylamnos e N, N-di.- | gwer al ky]. am no-
substituted al kyl ani Eﬁ%ﬁé hﬁgmglrowa anoyrgttﬂ%ge%elﬁ?}l tiﬁ’f“@ﬂ“é @F‘Hﬁt fb;A and D
hydr oxy- subist i trldt:lmmdaﬂltkwh'qms&ﬁt NeyaGH;sBbsfdi Euhesh eﬁb&mlya{gprbgmt N or CH: and L
car boxy- subst i tut ed al % Wf]al ower al koxycar bonyl - substit ut

X

al kyl ani no; phelfy rtb%ﬁiﬂw%)ﬁﬁhfttl&)Gh@@talamlwlqufrm aterﬁRﬁt the ring

-SR6; -S(O) R6; 0§(ag)i | koxy: hal o at ed Iovver 325
al kyl t hi o; hal océenat ed Iovver a| Eyfsﬂf’f OX\F"{ ,b? Ei%?@ e('ﬁ%g de isa

-CON(R6) 2 ; - OFRORGient NaBstituenEMNt least dhd10f ACHATD 4§ RON &b and cf(v&#) E represents
optionally SUbS{;t-I[ ut.ed.aryl; optionally subst Et ut e ed heteroar opti o% F?

substituted sat e‘tsé‘rtBE%lE‘lttbF‘dg%BfﬁtﬁJf?&FF? =Eubs thenut, & Qlamd Earé yiso CH.
unsat urat ed,g heterocyclyl; -0002R3; optionally substituted
het er oaryl al kyl ; opti onal I y substituted heteroaryl oxy; -S(O p(optionally

substituted 30 heterbaraym)g sedeitécirain the grouptdohsistat dﬂ-htrﬂF pﬁﬁ% add@i ydg@%)ﬂkyl The
-S(O)p(optlon%léj Fﬁéls tituted hete{’oarylalk I? ‘ g)

NRaRe o N o che SuRbeR ot Bl 3 o s band P lged, 4, or .
attached to and conneh‘é pcfbglb@@ltu%ﬁ@ﬂ&%ntﬁ@ﬁ'dn' éi’@ nfdn@galgjg 8%%5\%%18&1' %ﬁ%?ielectﬁd

havi ng the stru tur I MAR ZUDI %5&5
T3 / wherein ea |5¥B‘§b@ﬂ%ﬁtqu°’? e}rﬁtpeézent%R ; hatogeaalkyl; 'EScloalkyl lower

represents 18, let@ﬁ%cr c%}%)(gncyloﬁalgﬁl’-su%l tuted H1& aﬁ%%ﬁ'loasgll ﬁt&utteé aﬁ?yIngleoyvgr

above-defined 5 noieties ar e nonova ent
achi eved via t@kyipmio-substiwter? akg; T, Nbji-IFeer atlg_laﬁm'BZSuBQntithv\ft’aﬂ{ﬁl angg,@r

12, nspendent | GERLESER RS ot B S0 oSl ey
carboxy-substituted alkyl; lower alkox ycarbonyl-substituted alkyl; phenyl lower
alkoxycarbonyl-substituted alkyl; halogen-substituted alkylamine; amino-substituted

20 alkylamino; N-lower alkylémino-substituted alkylamino; N,N-di-lower alkylamino-
substituted  alkylamino; N-lower alkanoylaminc-substituted alkylamino; hydroxy-
substituted alkylamino; cyano-substituted alkylamino:; carboxy-substituted alkylamino;
lower .aIkoxycarbonyl-substituted alkylamino; phenyl-lower alkoxycarbonyl-substituted
alkylamino; -OR®; -SR; -S(O)R®, -$(0),R®; halogenated lower alkoxy; halogenated lower

25  alkylthio; halogenated lower alkylsulfonyl; -OCOR®; -COR®; -CO;R®%; -CON(RY), : -
CH,0R*; -NO, ; -CN; amidino; guanidine; sulfo; -B(OH)2 ; optionally substituted aryl,
optionally substituted heteroaryl; optionally substituted saturated heterocyclyl; optionally
substituted partially unsaturated heterocyclyl; -OCO;R’; optionally  substituted
heteroarylalkyl; optionally substituted heteroaryloxy; -S(Q)y(optionally substituted

30  heteroaryl); roptio.natly- substituted heteroarylalkyloxy; -S(O)p(optionally substituted
heteroarylalkyl); -CHO; -OCON(R®), ; -NR’CO,R® ; -NR*CON(R®), ; and fused ring-
forming bivalent bridges attached to and connecting adjacent positions of ring J, said

bridges having the structures:



provi so that a maxi nrum of two bridge atons T2 may be N ; and bindi nﬁ_ to .

ring J is achieved via termnal atons T2; and ¢c) T4 TS\ T\T6 T5_T6 Sk 2004
T6 1 t6, or j6 4 15 T TV Tom T5'T6 Tfi T5-T-6 wherein each T4, T5, and
T6 i ndependently represents 0, S, CRAG4 , C(R4)2, or NR3; A represents
any of the above-defined noieties G which are nonoval ent; and binding to
ring J is achieved via termnal atons T4 or T5; wth the provisos that: 20

25 i) when one T4 is 0, S, or NR3, the other T4 is CRAG4, or C(R4)2 ; i)
a bridge compghgisgsTo and T6 atons may contain a maxi mumgef,
heteroatons O, S, or N, and iii) in a bridge conprising T5 ar%ﬁwgsogtorrs,

when one T5 group and one T6 group are 0 atons, or two T6 groups' are O
atons, said 0 atons #re separated by at | east one carbon atom Wen 4 is
an al kyl group located on ring J adjacent to the linkage -(CR42)p- , and X
is NR3 wherein R3 is an al kyl \\§ybstituent, then &4 and the al kyl

substituent R3 on X maybe jojmed to forma bridge of structure -(CH)p' -
wherein p' is 2, 3, or 4, with 7 2 %1'AR2 0 0 4 WO 01/23375

PCTI US00126500 t he pr OVi,v?éremhadh T*Hadpewdendy Rp@sssiN, 5 of2CG3; TOrfeprésents S,
resulting in formation it n- falping ring o 6, or 7
nmenbers. Additional pro rscglsaa’r éagﬁ‘ato.rcqg’iafﬁ Cﬁe?mﬁ?t,s ® OE&HB &pve-iogd t wo
groups R3 of 5 R6 are maichesalikyhichac howablent; ant libding anng\l &t hetddeys My
be |linked by a bond, an Q.. I to forma N-containing heterocycle
of 5 - 7 ring atons; anﬁ%‘?a\%ﬁnﬂgﬁn@yl, het eroaryl, or heterocyclyl ring
is optionally substituted, that ring nmay bear up to 5 substituents which
are independently selycted fromthe group consisting of am no,

nmono- | ower al kyl - substituted am no, di-Ioweral kyl -substituted am no, | ower
10 al kanoyl am no, hal ogen, | b@@;z al kyl , hal ogenated | ower al kyl, hydroxy,

| ower , '

T2
127

10 wherein each T? independently represents N, CH, or CG*: G4' represents
any of the above-defined moieties G* which are monovalent; with the
proviso that a maximum of two bridge atoms T? may be N ; and binding to

ring J is achieved via terminal atoms T%; and

<)
5 S 5__-
T' 1-5\1""' T\IT5 ' TfT“ or ' TiTe
I S 1
s T T 5—T® 756

wherein each T, T%, and T® independently represents O, S, CR*G*, C(RY),,
or NR?; G4' represents any of the above-defined moieties G* which are
monovélent; and binding to ring J is achieved via terminal atoms T* or T>;
with the provisos that:
20 i} when one Tis O, S, or NR?, the other T* is CR*G* or C(R*), ;
ii) a bridge comprising T and T® atoms may contain a maximum of
two heteroatoms O, 8, or N; and
jii) in a bridge comprising T® and T® atoms, when one T° group and
one T® group are O atoms, or two T® groups are O atoms, §aid o

25 atoms are separated by at least one carbon atom.

When G' is an alkyl group located on ring J adjacent to the linkage (CR%),-,
and X is NR? wherein R? is an alkyl substituent, then G* and the alky] substituent R?
on X may be joined to form a bridge of structure -(CH,),s - wherein p' is 2, 3, or 4, with

7



al koxy, lower al kylthio, hal ogenated | ower al koxy, hal ogenated | owef . ,,
al kyl thi o, |ower al kanoyl oxy, -C02R3, -CHO -CH2OR3, -0C02R3, -CO\éRG\)ﬁﬁq,mi‘
-OCON(R6) 2, -NR3CON(R6)2 , nitro, am dino, guanidino, mercapto, sulfa, and
cyano; and 3) when any alkyl group is attached to O, S, or N, and bears a
hydr oxyl substituent, then said 15 hydroxyl substituent is separated by at
| east two carbon atons fromthe O, S, or Nto which the alkyl group is
attached. The second set of conpounds have the generalized structural

formula (4) qWPi(G%/}”%O wherein R and R2 : i) independengy@ﬁﬂgﬁ?@pt H or

| ower al kyl ; together forma bridge of structure -~ in
binding is achieved via the term nal carbon atons; iii) together forma
bri dge of struct tisePrexidochyt the pim ofyngadop isdp3oay 4 saukinpaTionss®N 265 00rogtrer ei n

bi nding is achi e\(;glqaimngﬁh 8f 3,8 SAMALmisy bon atons; iv) together forth a
bridge of structure T "=T wherein one or two ring nenbers T' are N and
the others are CHor CG, and 5 binding is achieved via the term nal atons;

or v) together form asldiiiclaPpro@Bdsaird a0 15 WOG T2 NEN 6id €5 whd nPNGrodR HFjet Y,
said bridge, taken together with the ring to which it is attached, form ng
a bicyclic >of stra@€eaMesr sxblogieha the saggdhatom theydeaydsdiskd by atopd.aséht s N,
CH or CG; T3 aepla@Ialis f&m ON-coldfding HefeRcrale 8f 5 NR3inglaforish 8nBHAME AR T €
subst ruct ures, the] f?ngbscr pt. mis P or an i.nt ﬁger [ - 5 15 i ndi cat i ng
that the resul t aAP»PEERAV R BEREXFDD Bng Srfafiprpllp subistitgsds hatrirgmay ewiPttoient s
G. G is a subsbistbsehients stiishendiadégerdady ededd fidnd et drupdEcasipingUTShstd, ng of
-N(R)2 ; - NR3 1 eNinsalicy! 5 ceycl oal kyl ;| r..al kenyl.. | oper
cycl oal kenyl : ha 05% nowaﬂgl Qubs@tug am1¥10, %l-i%efalky?-su stltuéeg Xmmo, Yov%ver
10 alkanoylamino, halogeno, lower alkyl, halogenated lower alkyl, hydroxy, lower
alkoxy, lower alkylthio, halogenated lower alkoxy, halogenated lower alkylthio, lower
alkanoyloxy, -COR’, -CHO, -CH,OR? -OCO,R?, -CON(R®), -OCON(RY):,,
-NR’CON(R®), , nitro, amidino, guanidino, mercapto, sulfo, and c¢yano; and 3) when
any alkyl group is attached to O, S, or N, and bears a hydroxyl substituent, then said
15 hydroxyl substituent is separated by at least two carbon atoms from the O, S, or N to

which the alkyl group is attached.

The second set of compounds have the generalized structural formula

X—(CR*

N
z° VR (GY%

)
20 wherein
R'andR*:
i) independently represent H or lower alkyl;

i} together form a bridge of structure

8

25 wherein binding is achieved via the terminal carbon atoms;

G')m

iii) together form a bridge of structure

Y

G ) m



substituted al kyl; am no-substituted al kyl; N-Iower alkyl am no- subsztnl At Bl

al kyl; N, N-di - Iomer al kyl am no- substltuted al kyl; N-1ower

al kanoyl am no-substituted al kyl; hydroxy 20 substi t ut ed al kyl ;
cyano-substituted al kyl ; carboxy-substituted al kyl; | ower

al koxycar bonyl -substituted al kyl; phenyl |ower al koxycarbonyl -substituted
al kyl ;  hal ogen-substituted al kyl am no; am no-substituted al kyl am no;

N- | ower al kyl ami no- substituted al kyl am no; N, N-di -1 ower

al kyl am no- supghitigted al kyl am no; N-lower al kanoyl am no- ﬁﬂﬂ% ed
al kyl am no; hydroxy- substl tuted al kyl am no cyano substi t ut %56%

al kyl am no; carboxy-su ut ed.al
al koxycar bonyl - subst i ¥ %‘B '“QI"%%%E%H EFFW'“P'O‘WE’P“‘O’“S

al koxycar bonyl - subst)i fopétee fednkybrige Bﬂstmcta% -SR6; -S(OR6; - S(O) 2R6;

hal ogenat ed | ower al koxy; hal ogenated | ower al kylthio; hal ogenated | ower

al kyl sul fonyl ; - OCOR6; 0@3\6; -CO2R6; -CON(R6)2 ; -CH2OR3; -NO2 ; -CN
am di no; guanidino; sul fo T'B(OH)2 ; optionally substituted aryl:
optionally substituted oaryl; 30 optionally substituted saturated

het er ocycl yl ; optionall substl tuted sat ur at ed 9 2 2 MAR 2,004 WO 01/ 23375
PCT/ US00/ 26500 het er owlestiy oad «nytivo riopmieobas(Ty acbend tﬂl@lb@dﬂp@r(ﬂi{at £g', and
unsat ur at eds het erocycglgdm QRLEQRAVaYhe et biolidi£d partially unsaturated
het er ocycl yl al kyl ; - ng optionally substi tu; ed heteroarylal kyl;
optional Iy substitm éagméP@hFWé&wwmsm BroBt Meitties gndsensst i meielyg said

heteroaryl); opti Onalﬂﬁs&gg usx&hu(;gétheldwmn@rrm rtfykvﬁic}i)(tl I%Nachsdsfo%%cap&?fm@' ly

substituted 5 hetergﬁ al kyl) . -NR QD
-NR3CON(R6) 2. The gr ﬁxﬁg‘“‘i&s H or Iower al kyI R6 i s independently

selected fromthe group =egnsisting of H alkyl; cycloalkyl; optionally

substituted aryl; optlo |y substigufed aryl | r al kyl; | ower

al kyl -N(R3) 2, andlo | -OH.Z'1 n nerallzeg T@ctural formula (1),
R4 is H, hal ogen, or gé#kyl’ t q-lascm pt préis 0, 1, or 2; and X
is selected fromthe %up conms'f‘h-ng B 0, S, and NR3. The i nki ng noi ety
Y is seleciged fromthe QBQHQ conS| stl ng of Iovver al kyl ene; -CH2-O
-CH2-S ; -CH2-NH ; -0- ; ; %C? -S(0O 2- ; -SCH2-
. -S(O CH2- ; -S(O 2CH2- eacthw%jlentlyrgp@qgg{ QH or

-(CR42)"-S(O S, - (5- nenber @lrepheénty @, YRIGY CFRI‘X;) Br NRand
-(CR42)"-C(R)(R4)-(CR42),- . Inthe latter two linking groups Y, 15
subscripts n and s are each independently O or an integer of | - 2. & is

sel ected fromthe Iygthgughborebsig bubgtrugturesCithe suBOIRB m i<CONFRB) Rtegemil — 4;
- CH2N( R6) 252 :‘i‘cﬁéaﬁﬁ &E&h%&&ltaﬂ%sﬁ@&@%ﬂ} 5}9.0%:9@ bre 16 R @fticdhss'. B D E,

and L, the nunber possi bl e ent’'s ering.Is |nd|§at ed by
the subscript g, V\ﬁr Wﬁ“QSt}t““é'F ‘“QePCQ‘éF“@.U%‘E‘?quEm @e@marc@lsrﬁ%vfaﬁ%% 2 oy
bi val ent noi eiNREeORE! ;eRrdledinf IRy, tdpeloglkAl fowee Qien$ll i1d\gkr Odyclo@Wery!; ahaipen-

-NR3COR6; carbaxy-substitut.ed IL%I' oV al k carbonyl.- substi
al kyl ; - ORS; S%ﬁém%i@@)l ’Fgé'?mq@%@j =38 Jkyl%%er ‘g@‘fﬁﬁ'f’o"—s%%ﬁ, aﬁ?f*l
lower alkylamino-substituted alkyl; N-lower alkanoylamino-substituted alkyl; hydroxy-
20 substituted alkyl; cyano-substituted alkyl; carboxy-substituted alkyl; lower
alkoxycarbonyl-substituted alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;

halogen-substituted alkylamino; amino-substituted alkylamino; N-lower alkylamino-
substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino; N-lower
alkanoylamino-substituted alkylamino; hydroxy-substituted alkylamino; cyano-substituted
25 alkylamino; carboxy-substituted alkylamino; lower alkoxycarbonyl-substituted
alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -ORS; -8RS; -S(O)RY; -
S(O)RR% halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
alkylsulfonyl; -OCOR®; -COR®; -CO,RS; -CON(R®), ; -CH,0OR?; -NO; ; -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;
30 optionally substituted saturated heterocyclyl; optionally substituted saturated



CON(R6)2 ; -S(O2N(R6)2 ; -NO2; -CN, optionally substituted aryl;

optionally substituted het eroaryl optionally substituted saturat ed ¢ MAR 004
het erocycl yl; optionally substitut ed partially 25 unsaturated heterocyclyl;
optionally substituted heteroaryl al kyl; optionally substituted

het er oaryl oxy; -S(O p(optionally substituted heteroaryl); optionally
substituted heteroaryl al kyloxy; -S(O p(optionally substituted

het eroaryl al kyl); -OCON(R6)2 -NR3CO2R6; -NR3CON(R6)2 ; and bival ent bridge
of structure &gn]}ggsij? In this bivalent bridge, each T2 jRdepsndent !y
represents N, CH, CGS ; and T3 represents S, 0, CR4G3, 30 C(R4)2, or NR3
. &3, represents any of the above-defined noieties G3 which are

nmonoval ent ; anbeterpeyclyéaliilin aptionglly; substiyted ragtially ensefurpgd ketemsyelnl; taptienally hus

formng a 5- nEmhaGEd fised [n‘ls'ﬂﬂratédn hEt'&% dya dngrﬁhgwgr?ggnﬂ%ohﬁ%t sibtituted

generalized structural forful a represent CH;
and E i ndependesitrparylalpk egretwmale Suh%uttd |lset@+rylmm h Sr(ﬁb(omor@bm4swﬂ@@423375

PCT/ USOO' 26500 dptroaf1§:0 h@&au hﬁxb&ﬁ%&th&@ GMYloxy,| BIODERignaRF Subruted
substituent said r%ﬁ,/ZI eoht § str u(é‘?%lr eyT %%h i [ Z ari Htge

sel ected from ’Eqﬁfﬁoﬁyléﬁbl)CGHQ 5(3 ‘HEJ(PO?I satNR CO&h@H@/TNwS%(?&&:I oal kyl . The

subscript ' represgjat oﬂpf‘l@’ RHbelowef alﬁylbsftq fsliﬁd%})&xdgﬂly%leEtwg'orJl tﬁ@grduﬁ 0,
1, 2, 3, 4, or 5. 5 i S_a nonoval ent or_ bivalent npiety sel ected fromthe

group consi st i $gsigHng ofNErskys: cyclopiiediceptionallysubgiued anf; wyvonalé)yeq sfed Y| ower
al kenyl ; | owerlogycdling] lseendikyl-Nih ogaaiswubsikiitomed al kyl ; am no-substitut ed
al kyl ; N-Iovver alklamn

tituyfed
al kyl ami no- subst i t uf &4t ‘%%ﬁJS?Sf\EPﬁa fﬂg?“l pﬁﬁhdifﬁ%ﬁ'%ﬁ“’é’ﬁg’&q ?IHI e Sybrsrint
hydr oxy- sub®t i  ist0et] calkankd; X & yelenedsforns thie izup doraiskiyg of @& badYR’subst i t ut ed

al kyl; lower 10 al I‘I‘-ﬂé E—;?{ngorﬂt%lityﬂ‘l?ss#ll %%n@lﬂ%yém%ﬂjpo%gxaqgk%{vm alkylene;

alkoxycarbonyl substit ogen-su
am no- subst i t uGEH-GrlikFHal nCHNH o) 5 a$-|6y*Né1iﬂ M- CI‘!aubs?t(Ql“ut-ﬁ@)zal, k%@léa'n no;

N, N-di -1 over alskeyjcqiil no-§udh HZI ut e@H?&J(&K' amcms@} ; O\O@R"z),.-S(O% -(5-membered
al kanoyl am no- substi t ut ed al kyl ar,ni no -SUE)StI tuted Kyl am no;

cyano- subst i t Utetsgoard)HER 2 #HY: (%@Xﬂ@ﬁgé} f(t'lﬁﬁ)sd aItWPt%"}‘R)' nkjrig,gEpups Y,
al koxycar begy| subsehipis intaddl € gre achahdepbri@thoo oriemyger bDWer2. G2 is selected from the

al koxycar bonyl - subst i. tute - =e3( O R6; - S(O) 2R6;
hal ogenat ed 1 FIRP BPRENEC hgi"bg! at’e@owﬁl@? %;?EFH} -~ hal ogenat ed | ower
al kyl sul fonyl ; - OC@Reéprese@SREgr CRA02R6; - CON( R6)2 ; -CH20R3; -NO2 ; -CN;
am di no; guanidin tignal | t
Re fgmh Yhe gq[zi}l?am AL 9nB! ey A ehwg.ﬁfﬂe,aw ssible
& e ated

optionally substitut t eroa 1 onal 'y Substitut sat ur
het erocycl yl ; syptitusagld ynélwd"g@ul?uaéléﬁecg%w? sHopsript fdticlyiat @62-20 heter ocycl yl:

- OC02R3; opmt i onal | gysdaghista! 8d MalREIaRr o Biviydt meipdds ORRELY FSHD Sl frubed
e Oy 00 S IRl Sl XSRS SLRZ o SRl Tkl
het er oar yl al kyshbstitutédHTkyl: M\I(SIRB)-S(())R“ -ISRB)GE‘?RBCOR“ NRORONCRE.2 -CHART; f used
ring-formng t&dﬁeReﬂt, Q{d)&ﬂﬁ% atﬁé h@l@, 5p910§7m§l substituted aryl; optionally substituted

heteroaryl; optionally substituted saturated heterocyclyl; optionally substituted partially

25 unsaturated heterocyclyl; optionally substituted heteroarylalkyl; dptional]y substituted

heteroaryloxy; -S(O)y(optionally substituted heteroaryl); optionally substituted

heteroarylalkyloxy; -S(O)y(optionally substituted heteroarylalkyl); —OCON(R6)2 ;

-NR3CO;R%, -NR3*CON(R®), ; and bivalent bridge of structure T>=T>-T* . In this bivalent

bridge, each T2 independently represents N, CH, or CG¥;and T represents S, O, CR4G3',

30 C(RY,, or NR’ . G represents any of the above-defined moieties G® which are

monovalent; and the terminal T2 is bound to L, and T? is bound to D, thus forming a 5-
membered fused ring.

In the ring shown at the left in generalized structural formula (I), A and D

independently represent CH; B and E independently represent CH; and L is CH; with the

10



connecting adj acent positions of ring J, said bridges having the S
structures: 25 a) T2 \2 T3 / wherein each T2 independently represer?]t! ZGUL
CH or CG4 ; T3 represents S, 0, CRAA" C(R4)2, or NR3;, A4, represents
any of the above-defined noieties &4 which are nonoval ent; and binding to
ring J is achieved via 30 termnal atons T2 and T3; 11 2 2 MAR 2004 WO
01123375 PCTNSQ00/ 26500 b) T T2 I T~T2 wherein each T2 independently
represents N, CH or C&H' ; &' represents any of the above-defined

noieties 4 V\Q'Q%nlﬁgsgermnoval ent; with the 5 proviso that o gﬁgod!m.{,ql of two

bri dge atons and b| nding to ring J I's achi eved™via term nal
atons T2; and c) T$ T5 TSTS TS T~ Ts. 14 ' T6 ,.j a DIs | or I T4 TV T~Tfi
Tr"T6 T -T6 ' TBOWHe kst theggapfingpheny “%nlEPaW@Slan@ep‘éﬁfeié?m |sgid rhiysfent buides of, S,

CRAHA' , C(R4) 2structire P=THNRB;, (4' represents any of the above-identified
moi eties G4 which are rmnoval ent; and binding to ring J is achieved via
termnal atoms T4 oris ¥gng selggtadiromhibe graypicanrsistingal aryl; pyighik Ancbeyeloglhyl ghe, s,

or NR3, the ot E\fb@cn-ﬁ‘ﬂq’léprggﬂt@ﬁxenﬂﬁlbgf(d?@b%thent&G}or@th]ﬂg?s @Q@@'&'opg TS5 and
T6 at ons may contai fy a maxi numof 15 two heteroat ons S,or N, and iii)

in a bridge’conpri <P nt§ argoapiiersonbyiient meish éﬁﬁ@teﬁ?"‘@}?d&pgﬁ’ﬁﬂ copssing ®f gr oup

are 0 atoms, omRAY ; TRRSCORDS haloLend) aﬂ&yﬁn@cloﬁlﬂtld l&veraatll&ﬁ'fl %vf‘erds;gaaéu@énﬁd S)y
roup focatea on rin

LSRN 1 RN R NCR TR
substituent, tNgxdiddwandlkyhmimlskystinged alkyl; USAdwdR3alkanoylamino-substituted alkyl;
hydroxy-substituted alkyl; cyano-substituted alkyl; carboxy-substituted alkyl; lower

10 alkoxycarbonyl-substituted alkyl; phenyl lower alkoxycarbonyl-substituted alkyl;
halogen-substituted alkylamino; amino-substituted alkylamino; N-lower alkylamino-

substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino; N-lower
alkanoylamino-substituted alkylamino; hydroxy-substituted alkylamino; cyano-substituted

alkylamino;  carboxy-substituted alkylamino; lower alkoxycarbonyl-substituted

15  alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SR®: -S(O)RY; -

S(O)R® halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower

alkylsulfonyl; -OCORS; -COR®; -CO,R®; -CON(R®), ; -CH,OR’; -NO; ; -CN; amidino;

guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;

optionally substituted saturated heterocyclyl; optionally substituted partially unsaturated

20 heterocyclyl; -OCO,R>; optionally substituted heteroarylalkyl; optionally substituted
heteroaryloxy; -S(O)p(optionally substituted heteroaryl); optionally substituted

heteroarylalkyloxy; -S(O),(optionally substituted heteroarylalkyl); -CHO; -OCON(R®); ;

-NR’COR® ; -NR’CON(R®); ; and fused ring-forming bivalent bridges attached to and

connecting adjacent positions of ring J, said bridges having the structures:

25 a)
72
9
-
T3/
wherein each T? independently represents N, CH, or CGY; T represents S,
0, CR4G4', C(R4)z, or NRY G* represents any of the above-defined
moieties G* which are monovalent; and binding to ring J is achieved via
30 terminal atoms T2 and T°; '
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on X may be joined to forma bridge of structure -(CH2)P - wherein is 2,
3, or 4, wWith the proviso that the sumof p and p' is 2, 3, or 4, 2 AR 2004
resulting in formation of a nitrogen- containing ring of 5, 6, or 7
menbers. 25 Additional provisos are that: 1) in G, &, G3, and G4, when
two groups R3 or R6 are each alkyl and | ocated on the same N atomthey may
be linked by a bond, an 0, an S, or NR3 to forma N-containing heterocycle
of 5- 7 ring atons; and 2) when an aryl, heteroaryl, or heterocyclyl ring
is optionally uted, that ring nmay bear up to 5 30 substituents which
are independe“?ﬁy se%ected fromthe group consisting of anfWEUSWPY 2 pvaR
7994 WO 01/ 23375 PCT/ USOQ 26500 nono-| ower al kyl -substituted am no,

di -1 oweral kyl -substitbted amino, |ower al kanoyl ami no, hal ogeno, | ower

al kyl , hal ogenat ed | ower aIk,# hydr oxy, |ower al koxy, |ower alkylthio,

hal ogenat ed | ower al koxy, hal ogenated | ower al kylthio, |ower al kanoyl oxy,
-CO2R3, -CHO, -CH2OR3, -OCO2R3, |;CON(R6)2, -OCON(R6)2, 5 -NR3CON(R6)2i
nitro, am di no, guani dino, @&dbto sul fo, and cyan; and 3) when any

al kyl group is attached to O, S, _or N, and bears a hydroxyl substituent,
then said hydroxyl substhereiresseh Frsmém?aq’@&tfbdﬂpwem N, BHsor €Gb; Gﬁ'rrblunseatlsorrs
fromthe 0, S, or N to ,3Wiehme iRvahiitled gﬁ&é{f}s'@' @P{cﬁlv\ﬁ@gmn&vgley%lﬁhfh set
of conpounds have the generalized structural formu ereln 15
i) independ@ntly repres8mvispitst 2 mayiEmmenfinye bridge; sfomsoly ernwéwel*foq:rﬁwbaldmtqge of

structure m wherein bi Adl NG acKiea RaQ¥afnaY ht8mb M8 ah@r m nal carbon at ons;
iii) together forma grldge of structure \~G 1 20 ) m wherein binding is

achi eved via the tern¥nal carbon atons iv) toget her forma bridge of
structure T~ Ti T1= T4 wherein Oﬂﬁ rlngig%?bers Tysake N and the
others are CH or CG, and 254b|’u|ng |\ﬁach|eve via the tehﬁlnal at ons;
or 13 Tﬁ : ) 1 or 15
T§/ T5_,_.,T6 Ts__rs/
wherein each T*, T®, and T* independently represents O, S, CR'GY, C(R‘)z,
10 or NR?; G4' represents any of the above-identified moieties G4 which are

monovalent; and binding to ring J is achieved via terminal atoms T* or T° ;
with the provisos that:
i) when one T*is O, S, or NR’, the other T* is CR*G* or C(R*), ;
ii) a bridge comprising T° and T® atoms may contain a maximum of
15 two heteroatoms O, S, or N; and
iii) in a bridge comprising T> and T® atoms, when one T group and
one T group are O atoms, or two T groups are O atoms, said O

atoms are separated by at lcast one carbon atom.

20 When G* is an alkyl group located on ring J adjacent to the linkage (CR*}),- ,
and X is NR® wherein R? is an alkyl substituent, then G* and the alkyl substituent R?
on X may be joined to form a bridge of structure -(CH;), - wherein p'is 2, 3, or 4, with
the proviso that the sum of p and p' is 2, 3, or 4, resulting in formation of a nitrogen-

containing ring of 5, 6, or 7 members.

25
Additional provisos are that: 1) in G', G, G?, and G*, when two gTOupS R® or R® are
each alkyl and located on the same N atom they may be linked by a bond, an O, an S,
or NR? to form a N-containing heterocycle of 5 — 7 ring atoms; and 2) when an aryl,
heteroaryl, or heterocyclyl ring is optionally substituted, that ring may bear up to S
30 substituents which are independently selected from the group consisting of amino,

12



22V, Aryl WD 01/ 23375 PCT/ USQOQ 26500 v) together forma bridge cont a)‘z]?l _ g?ﬂﬂl
two T2 noieties and one T3 noiety, said bridge, taken together wth-"t

ring to which it is attached, formng a bicyclic of structure N5 1Y Z' 2
? T3 _C"T3 3'j-2 2-2 or t2-'"T3 each T2 independently represents N, CH,
or CGS; T3 represents S, 0, CRAG 1, C(R4)2, or NR3. wherein In the above
bridge structures, the subscript mis O or an integer | - 4; indicating 10
that the resultant fused rings may optionally bear up to four substituents
Gl. G is a substituent independently selected fromthe group consisting of
-N(R6) 2 - NR3¥BRE233™ha) ogen; al kyl; cycl oal kyl; |ower al keffylfUSO/a3R,

cycl oal kenyl ; hal ogen- substituted al kyl; am no-substituted al kyl; N-Iower
al kyl am no- subst intanbdewahlkyltsubdipfteddi -amliraye rdiddwerhlytisoistianddst aminoed 1akdey| ;
N-| ower al kanoyl ai.nQssubsti tut | kyl . hydroxy 15 substituied al kyl ;
cyano- subst i t ut e%mgl[‘] q%’;ﬂ“?m%air] ](g%?ﬁgs@bvg{ia{kﬁpel@l%e ‘fd,s g% iy, e

al koxycar bonyl - salkexy, lewedikalitkiy) halogbreted| lowanatiox g Hdloxsmatd bovey bikgidbs lowdit ed
al kyl;  hal ogen- b tut e kyl aiyiyno; l,00- Stit kyl.am,nQs
N-1ower al kyl ani %%égﬁ"%t"gti ?%ﬁie‘d iyl SIGHOR ’N,'@'%Zér oéﬁe‘?’g‘“% “OEONI:,

al kyl ani no- §ubst FMNRIGEN® Yy hitos awodindy-guamidino, abreang shioyiand cpanbsanidt 1) tvetdn

al kyl am no; hydr - [ Y, 1.NQ; . cyano- sulsti.tu 20 :

al kyl am no; car bgéyyglgﬂ%zﬁptlg:ﬁ%h% 'E’y‘%’%%@: ol?/\e/grrS a ylamxyl st ‘%%em’ then said

al koxycar bony! - s biptrexl sehstituent|ik sepaaied by aplesstywo tashwmratoms from the O, S, or N to

al koxycar bonyl - sylighifd 48T RNl ¥ MERERHO: - OR6; -SR6; -S(OQR6;, - S(O) 2R6;

hal ogenat ed | ower al koxy; ﬁal ogenat ed | ower al kyl thio; hal ogenated | ower

al kyl sul fonyl ; -OCOR6; -COR6; -CO2R6; -CON(R6)2 ; -CH20R3; -NO2 ; -CN;

arni di no; jguanidino; sulfo; -B(OH2'; optionally substituted aryl;
optionally substityted heteroaryl; 25 optional]y substituted saturated

het erocycl yl ; opti g&'ﬁﬂl‘e set pf compapndshaye the eareslized et {pamyp o) kyl ;
optionally substituted partially y ated heterocyclyl; optionally
substituted partially unsaturftré&R #etergecycl yl al kyl ; - OCO2R3; optionally
substituted heteroarylal KYT§\ optionatty~substituted heteroaryl oxy;

-S(O p(optionally substittte et er o} 1 ); optionally substituted

het er oaryl al kyl oxy; # SE\% (opgei onal |y substituted 30 heteroarylal kyl);
-CHO, -OCON(R)2 ; -NB3 R6 ; and -NR3CON(R6)2 . 14 22 MAR 20A WD 01/ 23375
PCTI US00/ 26500 (G'a)q .

wherein
R'and R?:
15 1) independently represent H or lower alkyl;
ii} together form a bridge of structure
—"‘\\G‘ Y
wherein binding is achieved via the terminal carbon atoms;

iii) together form a bridge of structure

D
=’(\G‘ )

wherein binding is achieved via the terminal carbon atoms;

20

iv) together form a bridge of structure

21
N

T
T'!:T1
wherein one or two ring members T! are N and the others are CH or CG', and

25 binding is achieved via the terminal atoms; or

13



The group R3 is Hor lower alkyl. R6 is independently sel ected fromg r}& 7904
group consisting of H alkyl; cycloal kyl; optionally substituted a
optionally substituted aryl |ower alkyl; lower alkyl-N(R3)2 , and | over

al kyl -OH. In generalized structural forrmula (1), R4 is H halogen, or |ower
al kyl; the subscript 5 pis 0, 1, or 2; and Xis selected fromthe group
consisting of 0, S, and NR3. The linking noiety Y is selected fromthe

group consisting of | ower al kylene; -CHR-O ; -CH2-S ; -CH2-NH ; -0- ;
-S ; -NH W - -S(O) ; -S(02- ; -SCH2- ; -S(0O CH2- -S 0) CHZ-
. _CH2S(O) - ZSO)z _(CR42)"-S(O) P (5- menber ed hete"rCJéHS{'/‘i CR42) ,
and -(CR42),, C(&XR)(R4)- (CR42) . Inthe latter two |linking groups Y, 10
subscripts n and s r@g@hﬁtl‘fomdé’pﬂéaﬁmmwn@ two TAmdigties gwt owef ﬂgmoie@, s i s
selected fromthe gr [ , o
-CHZN(R6) 2 . Z represen s tééetlﬂégxlggﬂa}g}n g;tgtgr%le%%rnl ‘ﬁgmcé@{?)é‘.?’m’@g“d‘}imé" D,

E, and L, the nunber Qﬁ‘strp@'%l bl e substltuents G3 on the ring is indicat éd
by the subscript g, which,is 1 or 2. Substituents (Eigare nonoval ent or
ti/n

bi'val ent nvieties sel eche*\“f rom-t heN p consi S of - NR3CORS;

car boxy-substituted al Eyl\ |ower a}- kaxygar bonyl* “sybstituted alkyl; -OR6;
-SR6; -S(OR6: -S(O) 2 odg%e 61 ,- - OQRR6y-GFDOR3; - CON(R6) 2 & 20
S(O2N(R) 2 ; -NO2; %opﬁ onal thsubsﬂ tuted-afyl m2bptional 'y substituted
het eroaryl;_opti onal | y substituted saturated heterocyclyl; optionally
subst i t ut ed® partial |y uWBgEiirated heterocyclyl; optionally substituted

het eroaryl al kyl ; opti onal kychslﬂlﬂﬁfe%uénﬁérﬁﬁi BRERFORT #HOMEG”; S(O) p(opti onal Iy
substituted heteroaryl ); tional % tﬁa%:‘ La ﬁd hetseroaryl al kyl oxy; -

S(O) p(optional ly substitu EFPFFé‘T“éSr é%;‘;% kflé‘ OMN(R6) 2 ;- NRBCORR6; 25
NR3CON(R6) 2 ; and bival ent bri dge of structure T2=T2- T3 In this bival ent
bridge, each T2 ind g de tl.y re esen T3 represents
S, 0, CR4(713', C(Hh ¢ SUUETES, pr*“bé%“rﬁgg“ 'zi?‘i]yor(?‘f" "E‘FF@' gbo%é“db“é'?‘fﬂned
noi eti es G9 whh:ttwﬂamltmﬁMhmmaymdonahebctepmfnwsuwﬁmemsb}dund to L, and

TS is bound to D, ightiS, LRGN idbeperdBiheRBiol Hr?ﬁ%é gmg%a&%sa%of.w@)shm

at the left ingner |ze struct or mu
i ndependent | y -NEfr@Benthalasey abp: aycloatiyk lpverepbongbiewer exsloakenyht halpgsn- CH

atnd L reltoL €S & ubstitubbdOdlkyBGHmind-bdbsdithed lancswlns%ei klﬁ}la:amolsmﬁn&%%lkynwﬁﬂﬁ- of N
atons in e rin

nt.ai ni.n b
when L repr esé‘h‘f'% a&ﬁ%ﬂ" ﬁ'fl?ﬁtgﬂﬁa E‘yb%ﬁ%%\fgiag?wm’é‘ﬂ‘b§‘tb??'ﬂ'§ﬁt£‘yhthyfj@é%t Zjne
of A and DS35i s sebstiftadt ontkylanccyeno-swhahuted r eqﬂryd:senirsoxyehbmnﬁbda @lyl; S lawer

2 2° M o0 2 0 GO BSHbE Al prahdo o, kel BLRA PR e

group consi st ihplgeersubstifyted wleylagyino; a'nmrsylz;hb@ﬁdkylkylamhe Neidyese raliptlangjho-
represents thguyimhar ancfylaﬁmﬁtNtwtamo%e&amarmnssub%uﬁm lafiyfAminb; Relower 4, OF

5. A is a m)n?(val ?nt of _bival ent. npi ety selected fromthé group consisting
of anoylamino-substituted alkylammo; hydroxy-substituted alkylamino; cyano-substituted

20 alkylamino;  carboxy-substituted  alkylamino; lower alkoxycarbonyl-substituted
alkylamino; phenyl-lower alkoxycarbonyl-substituted alkylamino; -OR®; -SR®; -S(O)RS:
-S(0);R%; halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
alkylsulfonyl; -OCOR®; -COR®; -CO;R®; -CON(R®), ; -CH,OR? -NO; : -CN; amidino;
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;

25 optionally substituted saturated heterocyclyl; optionally substituted saturated
heterocyclylalkyl; optionally substituted partially unsaturated heterocyclyl; optionally
substituted partially unsaturated heterocyclylalkyl; -OCO.R®; optionally substituted
heteroarylalkyl; optionally substituted heteroaryloxy, -S(O),(optionally substituted
heteroaryl); optionally substituted heteroarylalkyloxy; -S(O)y(optionally substituted

30  heteroarylalkyl); -CHO; -OCON(R®), ; -NR*CO,R® ; and -NR*CON(R®), .

14



-N(R6) 2 ; -NR3CORG6 ; hal ogen; al kyl; cycloal kyl; |ower al kenyl; | ower

cycl oal kenyl; 5 hal ogen-substituted al kyl; am no-substituted al kylz; 2 MAR 2004
N- | ower al kyl am no-substituted al kyl; N, N-di-Ilower al kyl am no-substituted
al kyl; N-1ower al kanoyl am no-substituted al kyl; hydroxy-substituted al kyl;
cyano-substituted al kyl; carboxy-substituted al kyl; | ower

al koxycar bonyl -substituted al kyl; phenyl |ower al koxycarbonyl -substituted
al kyl ;  hal ogen-substituted al kyl ami no; am no-substituted al kyl am no;

N- I ower al kyl ami no 10 substituted al kyl am no; N, N-di -1 ower

al kyl ami no- suB®t"M2#Y2d al kyl amino; N-1ower al kanoyl ani no-Bt¥&PPM45ed

al kyl am no; hydroxy-substituted al kyl am no; cyano-substituted al kyl am no;
car boxy- subst i t ut edTes krphmRi #soH of duvear atiyk oR cainbepenydentyiiddcietl ftamd the group

al kyl am no; ph T . 0 - I L. d_al kyl ami no, .- - SR6;
“S(OR6: -5 &%;“L@Qfgggkgt g%?ﬂqg%%g?%g%‘t‘ﬁsh%f%& %a‘%%‘ﬂ““\”&%‘?s%g‘f?gﬂlhi o:
hal ogenat ed | olwerer albylaldwer eliylfN@Byk ; anddooraIkyl-OBR 6; - CO2R6; - CON(R6) 2 ;

- CHZOR3; -NO2 -CN AL e G DO HULT Q; , ' | | .
substituted aryl; o%t egénrgk%e?/mg}& st]?%r&?géﬁhgtgﬁdgfﬁgg;ﬁi’)&(%%ﬁ?gfrlfgﬁﬁ%sugsmm
subst i t ut ed5sapirGtleer endX gosplstted from thd gonp dogsiginpof Ot YeedNBArti al |y
unsaturated heter PRV A gggz . | I ' . | kyl ;
optionally substi tgﬁgﬁilmﬁ%gt rgr oarﬁﬁ?)ﬁg?&%{g?go%' ‘%%g#?@tﬁg'fsﬁ}ﬁgﬁgg"?ﬁ %ﬁt&%&l@'
heteroaryl); optiioRal 1@zﬁjbs€ﬁz'ﬁ{’eé*éﬁ fiet éﬂgar@k@ﬂkyl-ﬁifb};; -8(0)s- ; -SCH;-;

-S(O) p(opt i onaldap)eulst i-g ot ararY)- 2l kyh)s(0),SHOCREZBIOREY 2ne
- NR3CC2R6 By w)gﬁ{ffu edzgg'jn %n'( i iv(gIRent br’ ég%g%mbgﬁdached

-NF( CO\I(5<6§24' s ,ng; f ormi ng 'b 1iil
to and connechgabi(GR el apbdCR bHACHR DGR 2y - Wdhellatssritpig Bakinggromns Yohe
?:1: ruct UE:E;Z 10a) %u‘sacn% n and slardacagéRhdentn 0 lar J:Qizi)egd%panﬂl% ng3 i}ci;zé‘l&ﬁédelﬁﬁxﬂhﬁ N,

, or ', T3 represent 6 6 ; ' represents
any of the abo?@%g‘?’ﬁsﬁgﬁ&ﬁéﬁeﬁ éggggém Pﬁg‘%gﬁ%ﬁ{)bal ent; and binding to
ring J is achieved via termnal atonms T2 and T3; b) 30 T~ T2 1 T2 T2 16
22 MAR2P1 WO 01/ 23327@[)@%;/&&9(}126500 5c¢) 10 15

15 Regarding the ring containing A, B, D, E, and L, the number of possible
substituents G* on the ring is indicated by the subscript q, which is 1 or 2.

Substituents G* are monovalent or bivalent moieties selected from the group
consisting of -NR*CORS; carboxy-substituted alkyl; lower alkoxycarbonyl-substituted
alkyl; -ORS; -SR; -S(O)R®, -S(O):R®; -OCORS; -CORS; -CO,R®; -CH,OR®; -CON(R®), ; -

20  S(O):N(R®), ; -NO,; -CN; optionally substituted aryl; optionally substituted heteroaryl;
optionally substituted saturated heterocyclyl; optionally substituted partially unsaturated
heterocyclyl; optionally substituted heteroarylalkyl; optionally substituted heteroaryloxy; -
S(O)y(optionally substituted heteroaryl); optionally substituted heteroarylalkyloxy; -
S(O)p(optionally substituted heteroarylalkyl); -OCON(R®), ; -NR*CO,RS; -

25  NR3CON(R®);; and bivalent bridge of structure T*=T>-T". In this bivalent bridge, each T
independently represents N, CH, or CG”; and T* represents S, O, CR*G?, C(R*),, or NR*.
G” represents any of the above-defined moieties G® which are monovalent; and the
terminal T? is bound to L, and T is bound to D, thus forming a 5-membered fused ring.

In the ring shown at the left in generalized structural formula (I), A and D

30  independently represent N or CH; B and E independently represent N or CH; and L
represents N or CH; with the provisos that a) the total number of N atoms in the ring
containing A, B, D, E, and L is 0, 1, 2, or 3; and b) when L represents CH and any Glisa
monovalent substituent, at least one of A and D is an N atom; and ¢) when L represents
CH and a G’ is a bivalent bridge of structure T>=T2-T°, then A, B, D, and E are also CH.

15



wherein each T2 independently represents N, CH or CA'; G4 repres?mtﬁm "
any of the above-defined noieties G which are nonovalent; with the AR 2004
provi so that a maxi mum of two bridge atons T2 may be N ; and binding to
ring J is achieved via termnal atons T2; and T5 T5 T5_T6 T5 T6 -r4 \ T6
t4 ' rTs , or f6 -~6 T T4--' 5, T6 ' T T5T6 wherein each T4, T5, and T6

i ndependently represents 0, S, CRAGA" C(R4)2, or NR3; A' represents any of
t he above-defined noieties &4 which are nonovalent; and binding to ring J

i s achieved VI%O g%al atonms '14 or TS ; wth t he pr ovi 595 that: i) when
one T4 is O, YFP3R3, the other T4 is CR4GA, or C(R4)2 :PCHYHOSE i ge
conprising T5 and T6 atons may contain a nmaxi mumof two heteroatons 0, S,
or N and iii) in & ibairhjgeelmdrfrdfsiheggrﬁt@ camsikting o Bdrginpyridgh emd oralkyl. giheup

and one T6 gr a@&ﬁeg%r@;emhe Bkt TRAALAUBEoRLS, PO, 0 82 60 at o

are separated one car on a s an dl kyl’gro p
| ocated on ring J o) &cemonomlfmh@rIhlwkmgmme(rm&)ed- from thegrodp i condiRBg wifier ei n

3 15 an ol kyl dbet eRbee ARG 90 dGURIKIL S AL USIE o) X

may be joined to orm a rlde str erein
or 4, with 5t héalngeow@am!ddaﬂkyﬂ rﬁ@llemmbetﬁtutpd altk}dl, pr- lowsr aﬂkylﬁl;nn@subat,ltulleéslkytl ng

in formation of p@dm%pq&gramw%&mﬁ%@ aﬁ@gngj@wé algan&gram? o%ﬂé?ﬁﬁéi il

Addi ti onal provisos are
or R6 are 25 bwieexysuhsjiuteshalkybceaxanersehstivied dlsvle cwbamwbﬁtﬁetyd rﬁéig»’l,bé)wer nked

by a bond, an Qkoﬁﬂar&nyﬁubuﬁaea 0 afkQf: mpﬁer!}‘l CBWefJ" ﬂk&&cﬂ'ﬁ&@[ Qb¥shed Oglk?l

ring atons; and_2) wh yl eteroaryl, or heferocyclyl ring
optional |y subgﬁl?&eﬁ"ls‘élﬂt‘mfeﬂaf‘lk}‘lﬁ“ﬁgl"nﬁ'&?“%%iﬁbs‘l}b‘eq lleylangippys r'PU@ntag‘Yl\ﬂﬁir@h are
i ndependentdy ambt&mwdalkymmbhm,graxupwe:omﬂdy&immgsuemasa Nflkylamino; N-lower

30 al kanoyl an HEHAPBaHB D ARG Ry BHEL AR BREP: SPRGToyET oxy.
| ower al koxy, alkydawino;al keyboky- smbsthabd)geaiaﬂaeuinb,ommwml k akoyxycdrbdngabstitaed | ower
oot Re) 2, 1B R Iher oAb st et SOUED) 2
-S(O),RS; halogenated lower alkoxy; halogenated lower alkylthio; halogenated lower
15  alkylsulfonyl; -OCORS; -COR®; -CO.R%; -CON(R®), ; -CH,OR®; -NO, ; -CN: amidino:
guanidino; sulfo; -B(OH)2 ; optionally substituted aryl; optionally substituted heteroaryl;
optionally substituted saturated heterocyclyl; optionally substituted: partially unsaturated
heterocyclyl; -OCO,R®; optionally substituted heteroarylalkyl; optionally substituted
heteroaryloxy; -S(O),(optionally substituted heteroaryl); optionally substituted
20  heteroarylalkyloxy; -S(O),(optionally substituted hetercarylalkyl); -CHO; -OCON(Rﬁ)z ;
-NR’CO,R® ; -NR’CON(R®), ; and fused ring-forming bivalent bridges attached to and
connecting adjacent positions of ring I, said bridges having the structures:
2)
T\"{Tz
T3/
25 _ wherein each T? independently represents N, CH, or CG*; T° represents S,
0, CR'GY, C(R",, or NR* G4' represents any of the above-defined
moieties G4 which are monovalent; and binding to ring J is achieved via

terminal atoms T2 and T?;

b)
T
2

1
30 "
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-NR3CON(R) 2, nitro, am di no, guanidino, nercapto, sulfo, and cyano; ;"9{.\?3?!*%
when any alkyl group is attached to 0, S, or N, and bears a hydroxy??‘ P
substituent, then said hydroxyl substituent is separated by at |east two
carbon atonms fromthe 0, S, or Nto which the alkyl group is attached. 5
Pharmaceutically acceptable salts of these conpounds as well as commonly
used prodrugs of these conpounds such as O acyl derivatives of invention
conmpounds which contain hydroxy groups are also within the scope of the
invention. 10 The invention also relates to pharnaceuti cal osi tions
conprising on®®8V*bre of the conpounds of the invention, CJF @w;qo salts
or prodrugs, in a pharnaceuticall y accept abl e carrier. The invention al so
relates to a nethod for“lhsnemgeat:h@sG‘-dnmnémﬂalrsprtsont‘s MNe &H, ar GEMEH' representng a
condi1on charact erl zed o oAHROIEIL 140 ARARS oy QhicMPELRESTIAL Wil e 1°
processes, conprising adm ni sterl ng to the

of the invention, or ap@aisvtl‘@tapwanlmﬂugoftmebedﬁeatqmﬁzhnaysbedﬁmdthmdmgtto

treat the condition. @lﬁ,hggcwg Ay at%%s'?e&hﬁ” tions: The prefix

"l ower" denotes a radical having up to and including a maxi numof 7 atons,
especially &p to and $Incl udi ng a maxi mum of 5 carbon atons, the radicals in
question being either linear or bsr anche W t hT§| ngl e or rryl %gpl e branchi ng.
"Al kyl" means a hydrocarbon tadi &l havT\n,g up to 2 maxi mim ot_gl2 carbon 25
atoms, which may be linear of, branthed vv|11_t6h si ngl g or oul t| pl e branchi ng.

Al kyl is especially |ower aT1<yIT5/V\herf§/t he plsur@d formis us®d for
conpounds, salts, and the like, this is taken'to nmean alf$o7a si ngl e

conpound, salt, or the Whéein céﬂyl‘aﬂmﬁhdepeﬁebwmpiem avesy CREGH cempnt i n

the (R -, (S)- or 30 (R i_guratiaon, ef rab (

(S)- conflguratlon Subs?lﬁuén(?'I rg‘fresﬁnta(%“ulbpegh Ad m%dq'fm'eglesn@ écli‘ al"esent
incis- (= Z-) or transmpnovglent; fud pmdihte rogripoehitsedray terinalatdyes ﬁroe nt as
m xtures ofgi somers or @ﬁh%é’ \;JS%Q{}E{S preferably as enantioner-pure

di ast ereoners and havin cis- or,trans- dauble bonds. 18 2 7 MA 2004
WO 01/ 23375 PCTI USOO! 26500 ubw&benamkﬂ@ﬁbswrﬁﬁy e oberhahER @rorGRemr but

is preferably linear, eSpeC':Q'a'b)ﬁdgéT&ﬁﬂanls: Q"ﬂndeﬁ%)omsﬂﬁ doBAR dmixdidur bR) ,
trimethyl ene (-CH2- CHe- CH2) or t rarret hy RCH2CH2CH2) . When Y i s

| ower al kylene, it is nost pref&r I'%rr% Aryl" means an aromatic

radi cal having 6 to 14 car baii) nataclmlge wmsmgﬁmmflmomémmﬁﬁlgyouer enyl

or phenant H enyl . one T® group are O atoms, or two T® groups are O atoms, said O

atoms are separated by at least one carbon atom;

When G* is an alkyl group located on ring J adjacent to the linkage (CR%),- ,

and X is NR® wherein R? is an alkyl substituent, then G* and the alkyl substituent R*

20 on X may be joined to form a bridge of structure -(CH;),s - wherein p'is 2, 3, or 4, with
the proviso that the sum of p and p' is 2, 3, or 4, resulting in formation of a nitrogen-

containing ring of 5, 6, or 7 members.

Additional provisos are that: 1} in G', G Gs, and G*, when two groups R? or RS are
25 each alkyl and located on the same N atom they may be linked by a bond, an O, an §,
or NR’ to form a N-containing heterocycle of 5 — 7 ring atoms; and 2) when an aryl,
heteroaryl, or heterocyclyl ring is optionally substituted, that ring may bear up to 5
substituents which are independently selected from the group consisting of amino,
mono-loweralkyl-substituted amino, di-loweralkyl-substituted amino, lower
30 alkanoylamino, halogeno, lower alkyl, halogenated lower alkyl, hydroxy, lower
alkoxy, lower alkylthio, halogenated lower alkoxy, halogenated Jower alkylthio, lower
alkanoyloxy, -CO,R®, -CHO, -CH,OR®), -OCO,R’, -CON(R®),, -OCON(R®);,
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"Hal ogen" neans fluorine, chlorine, bromne, or iodine but is especi <|'21Iq \
fluorine, <chlorine, or bromne. "Pyridyl" nmeans 1-, 2-, or 3-pyridy ‘PR 2004
is especially 2- or 3-pyridyl. "Cycloal kyl" is a saturated carbocycl e that
contai ns between 3 and 12 carbons but 10 preferably 3 to 8 carbons.

"Cycl oal kenyl " nmeans a non-reactive and non-aronmati c unsaturated carbocycle
that contains between 3 and 12 carbons but preferably 3 to 8 carbons and up
to three double bonds. It is well known to those skilled in the art that
cycl oal kenyl ‘gr ougﬁ that differ fromaromatics by |acki ng} onl é‘ one doubl e
bond such as Sxadi ene are not 15 suffi ci ently non-r SEYSPLRS be
reasonabl e drug subst ances and therefor their use as substituents is not
within the scope- I‘diiQON(R%,nuEmtmmﬁno @pedidiad, kyércapt sulfi; land kyeaorydnd ) mhns may

g?ghg;n E;gprgregg an gi&ﬁ&% th%b%ﬂg)b %, gr N? %}3%&'&}3 I%th?grogyl su!)stlYuent thef saf nyl

di met hyl cycl openh)}droxyllswstn}ablﬁy&:*ep#rewj'by eirlcat Btdﬁgdrlayxeitqmdimn Bednypl or 0o Sal t s
are especially tuﬁmgpg ﬂ@ggﬁ“})g%g%e@ccept abl e salts of conpounds of

formula | such as acrd addition salts, preferably wth
organi ¢ or ¥norganic acids, from conpounds of for rrul al wth a basic
nitrogen atom Suitable i norgani c acids are, for exanple, halogen acids
such as. hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable
organi c acids are, Phamagsatigglveacceptablecals @fdhespﬁ%mﬁ? s well gsfegpmenlygysed

sul fam ¢ 25 aci6lsu f&*théé%&%&n@scﬁfch s 8CdcH, deamwegaf fvéfeibdl corfdudiol Gcici d,
decanoi c acid, do ecan0|c acid, glycolic acid, lactic acid,

- hydr oxybut yr j Gontag; ydrogy grogpg are alsq \’i‘thm&eﬁ%é‘ﬁg‘ﬁé‘b"ﬁ?tﬁ’é‘xyl ic acid, fumaric
acid, succigi c aci dhe aWefiod a6 irélategto Wmﬁceaﬁtam comﬁdﬂb@ﬁs @n@ﬁmdg oIz indir€

acid, malic aci tartaric id, citri ucari c aci al act
acid, amno acqu‘g QR LY glﬁlft ﬁ?"élogrc?r elégﬁl}fg Py prodrugg, i a R‘ﬂaﬁmﬁﬂ"a l3SIC| ne,
30 acetytam nmtatbb:camed N acet yl aspar agl ne or N-acetyl cystei ne, pyr UVI c

aci d, acet oacet ¢ rag.d ent%ﬁ%&gb&ﬁ%rbquﬂ%d b A SHAROTARE L ot | "

t he def|n|t|on of Y, Iradi ca eteroary enotes a 5-
menber ed ar ondmnyisg hm@m@%l ehagaglerizedn by gabnomnah esngfaganesivs ors diypaepaseiabylim 0

S, and N, 4 h? M&b@rcoﬁ n%@ﬁ@ﬂﬁnshﬁh@% &eanﬁmqaltmaﬂ&ﬂbefa%m A bFIhat Ons
each being "1 fl 1/ 23375 PCT/ USOO’ 6500 connect ed

to the sul fur 'P‘feam'h%aa%%ﬂaﬁp@ﬂalgf r‘""( ‘Sc ?H?"bﬁﬁd’i‘?"’% BN at om  of
such diradicals include N-NN,~ N N ~ ,

DETAILED DESCRIPTION:

20  Definitions:

The prefix “lower” denotes a radical having up to and including a maximum of 7
atoms, especially up to and including a maximum of 5 carbon atoms, the radicals in
question being either linear or branched with single or multiple branching.

“Alkyl” means a hydrocarbon radical having up to a maximum of 12 carbon

25  atoms, which may be linear or branched with single or multiple branching. Alkyl is
especially lower alkyl.

Where the plural form is used for compounds, salts, and the like, this is taken to
mean also a single compound, salt, or the like.

Any asymmetric carbon atoms may be present in the (R)-, (S)- or

30 (R,S)configuration, preferably in the (R)- or (S)-configuration. Substituents at a double
bond or a ring may be present in cis- (= Z-) or trans (= E-) form. The compounds may
thus be present as mixtures of isomers or as pure isomers, preferably as enantiomer-pure

diastereomers and having pure cis- or trans- double bonds.
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N/'"N~ S X HExanples In the definitions of G, &, G3, and &4 the 7 MAR 2004
statenent is nmade that when two 5 groups R3 or R6 are found on a si%gl é*'\r%b
t hey can be conbined into a heterocycle of 5-7 atons. Exanples of such

het er ocycl es, including the Nto which they are attached, are: CH3 -N-N O
-N-NO-NNRICH3 CH3 3 /SNR-N_,) f's f_-110 - '/ CH3 "Heterocyclyl"
or "heterocycle" neans a five- to seven-nenbered heterocyclic systemwth
1-3 heteroatons selected fromthe group nitrogen, oxygen, and sul fur, which
10 may be unsaturated or wholly or partly saturated, and is unsubstituted
or substitutef?%&HeEially by 1ower alkyl, such as methyl ,PERI¥Z0. hr opyl |
2-propyl, or tert-butyl. Wien an aryl, heteroaryl, or heterocyclyl ring is
said to be opti onalloweubgtent it mal be bhaathed iondinean pubis greferpbly dinarsespadallyuent s
whi ch are inde el oMt he. L StA of am nono-
or di-Ioweral k&%mgﬁﬁés{¢pa gtgﬁélfﬁd(h%ﬁr@c{)ab&'U%E}ﬁgég]g)g'%%r%:d}%gO‘ntgfr%néeetﬁg?nel ower
al kyl , hal ogen&fHICHEHRCHa). Wyhensishovess atkylefid, itds mostiphefdrablhmethplene. | ower

al koxy, | ower al kyldthi,@, | VS ri r hoxy,
hal ogenated |ower a lyl'?%ﬁgoggﬁgﬁgtgcgra?@&?faﬁglﬁﬁonétﬁy#ﬁﬂflgfonfsb%\%b% pﬁm}}’

al kanoyl oxy? - GphRSI, flu@e®] or gda@RBenyl- 0002R3, - CON( R6) 2, - OCO N(R6) 2,

-NR3CON(R() 2, nitraogy i o AL, p . Y/ 20 In
the ring attached to a%{&‘?.h‘gg"r“? ﬁg%h%mnchﬁgﬁgb&qgﬁgh%qﬁ_esﬁéﬁal@e{ﬁﬁgr&?’ CH,
it being undetermsdortreming.ne opti onal substituents G3 are necessarily

attached to carbon @pdayd®Ombint 122 br 3-8vrdyiibutlis esfidi/2283(RyHAGT/ USOD 26500
not nitrogen, and that when a given carbon bears a substituént group G3,
that G3 group is i rYpralky” éra aferted cattoryd g BatorBiss baneid BWdrR qibopniut
absence of 10 heprei@ragly@ue.8 dmbengl es of ring J together with two adjacent 4
moi eties which take‘%y}:lgggn@ﬁ’r means a non-reactive and non-aromatic unsaturated carbocycle
that contains between 3 and 12 carbons but preferably 3 to 8 carbons and up to three
double bonds. It is well known to those skilled in the art that cycloalkeny! groups that
differ from aromatics by [acking only one double bond such as cyclohaxadiene are not

15  sufficiently non-reactive to be reasonable drug substances and therefor their use as
substituents is not within the scope of this invention.

Cycloalkyl and cycloalkenyl groups may contain branch points such that they are
substituted by alkyl or alkenyl groups. Examples of such branched cyclic groups are 3,4-
dimethylcyclopentyl, 4-allylcyclohexyl or 3-ethylcyclopent-3-enyl.

20 Salts are especially the pharmaceutically acceptable salts of compounds of formula
I such as, for example, acid addition salts, preferably with organic or inorganic acids, from
compounds of formula I with a basic nitrogen atom. Suitable inorganic acids are, for
example, halogen acids such as hydrochloric acid, sulfuric acid, or phosphoric acid.
Suitable organic acids are, for example, carboxylic, phosphonic, sulfonic, or sulfamic

25  acids, for example acetic acid, propionic acid, octancic acid, decanoic acid, dodecanoic
acid, glycolic acid, lactic acid, -hydroxybutyric acid, gluconic acid,
glucosemonocarboxylic acid, fumaric acid, succinic acid, adipic acid, pimelic acid,
suberic acid, azeiaic acid, malic acid, tartaric acid, citric acid, glucaric acid, galactaric
acid, amino acids, such as glutamic acid, aspartic acid, N-methylglycine,

30  acetytaminoacetic acid, N-acetylasparagine or N-acetylcysteine, pyruvic acid, acetoacetic
acid, phosphoserine, 2- or 3-glycerophosphoric acid.

In the definition of Y, the diradical “-(5 member heteroaryl)-” denotes a 5-
membered aromatic heterocycle containing 1-3 heteroatoms sclected from O, S, and N,

the number of N atoms being 0-3 and the number of O and S atoms each being 0-1 and
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forma second fused ring are: R3 R3 NR3 GL 5 R3 "Heteroaryl" neans a
monocyclic or fused bicyclic aromatic systemw th between 5 and 10 af onqilidl
total of which 1-4 are heteroatons selected fromthe group conprising

ni trogen, oxygen, and sulfur and with the remai nder being carbon.

Heteroaryl is preferably a nonocyclic systemwith 5 or 6 atons in total

of which 1-3 are heteroatons. 10 "Al kenyl" neans an unsaturated radi cal
having up to a nmaxi mum of 12 carbon atons and may be |linear or branched
with single or nultiple branching and containing up to 3 double bonds.

Al kenyl is esPEIVAY 1ower alkenyl with up to 2 doubl e boffd<USVWanoy|
nmeans al kyl carbonyl, and is especially | ower alkylcarbonyl. Hal ogenated

| ower al kyl, habogeedtoabe fubfuefrorallcasoyn amthohaCRYpnBioagh b OWeN atdh. @kdnyildshi o
are substituen%§lkF mQ{cﬁ.th% al kyl noieties are substituted either
partially or i8 Vif PRGPK B4¥%gens, preferably with chlorine and/ or
fluorine and nost pifg63gfly wntth  flugrine. Exmaples of CBych substituents
are trifluoronethyl PrhuorofiePhoxy, i f1 uok ofret hytéhi o,
1,1,2,2-tetrafl uoroet hgxy, dichﬂoronﬁfﬁy , fluorﬁnet Jard

di fluoronethyl. 20 When a substituent is naned as a string of fragnents
such as "phenyl-lomerf | Koxycar on%L%Z§B§£itut al kyl no," it is

under stood that the 6 of % ot SNt 21 23375 PCTI US00126500
H point of attachment” fromnitrogen | \ aninoSt | cafbony henl| py

| ower al koxy al kyl guééﬁiha S {ituent IS nangg S a string of fragnents
with a bond at the r /Qﬁ)\ N‘§ ,‘g //\=(
N i \
N N A /)Lu s
In the definitions of G', G% G°, and G* the statement is made that when two

5 groups R? or R® are found on a single N, they can be combined into a heterocycle of 5-7

atoms. Examples of such heterocycles, including the N to which they are attached, are:

CHy
— i:] -—Nf_\b ——N/wjé ——Mr_<g -N/—WN—Ra
CHy CH,
CaHs
CH3

“Heterocyclyl” or “heterocycle” means a five- to seven-membered heterocyclic

system with 1-3 heteroatoms selected from the group nitrogen, oxygen, and sulfur, which
10 may be unsaturated or wholly or partly saturated, and is unsubstituted or substituted
especially by lower alkyl, such as methyl, ethyl, 1-propyl, 2-propyl, or tert-butyl.

When an aryl, heteroaryl, or heterocyclyl ring is said to be optionally substituted,
that ring may bear up to 5 substituents which are independently selected from the group
consisting of amino, mono- or di-loweralkyl-substituted amino, lower alkanoylamino,

15  halogeno, lower alkyl, halogenated lower alkyl such as triflucromethyl, hydroxy, lower
alkoxy, lower alkylthio, halogenated lower alkoxy such as trifluoromethoxy, halogenated
lower alkylthio such as trifluoromethylthio, lower alkanoyloxy, -CO;R’, -CHO, -CH,0R’?,
-OCOzR’, -CON(R®),, -OCO N(R%),, -NR’CON(R®),, nitro, amidino, guanidino,
mercapto, sulfo, and cyano.

20 In the ring attached to Y, the ring members A, B, D, E, and L may be N or CH, it

being understood that the optional substituents G’ are necessarily attached to carbon and
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(typically witten as a dash) such as "-S(Op(optionally substituted
heteroarylal kyl)", it is wunderstood that the point of attachment i$ 7t\iRt/AE
first atom of that string (in this case S or sulfur) and that the other
fragnents of that string are connected to each other in sequence 10 O the
final noiety of that string (in this case am no) and that the other
fragnments of that string are connected to each other in sequence as they
are listed in the string. Thus an exanple of "phenyl-I ower

al koxycar bony| - jtuted al kylam no" is: as they are |lis i he
string. Thus ‘gﬂ%ﬁg”éﬁpl e of"-S(O p(optionally substituted &6'2%8"2%6 Hal kyl )™
is: O- f0 point of attachment ptiognal F3G --,~N=-N~i st from sul fur, NJ

subst i t uent ~- f nof Pirogenopm thalwhgn fagiyan carbry bears 2 pubstitgens groyn b BEldH ETOURS t he

l eft - nost noi eﬁw&éoﬂa@h aqu thhearu@frwanﬁsea@fn th@ﬁ)sédcemhe GYgiotpconnected to
the ring containin E anlgLan that the right- rms? noi ety of

the linker is conng:é?'éﬂle% 8t ’f"ﬁ?ej RBEhEraYith oy %ﬁ‘ﬁrﬁ IB‘P‘e‘thﬁé”]Q‘éh‘élfeél ‘P&"éhff

fornul ae. Thusfomd 8 s@¥adRk&iddfard:he use of the linker "-CH2-O" or of the
i nker "-O-CH2-" are repr esented in the follow ng invention conpounds: In

general i zed structura nula ( e prefe sand nost rred groups
are 20 as follows. M R 210 O 01/ 23 P JUSOO’ and R2
preferably: i) toge or m a -brictige? of stru ur@ -G } mvvhehmn bi ndi ng

i s achi eved wathetermpal carbon atons; or 5 ii) toge/tﬁ%bforma bri dge
N

of structure T1 T1 |; /@Cy\e‘ /C[ - ;
o o O O
oy o O

N G
Q \> N\ 1 N\ 1
N >—G p—t —G
3 8] N s
R?

5 R
“Heteroaryl” means a monocyclic or fused bicyclic aromatic system with between
5 and 10 atoms in total of which 1-4 are heteroatoms selected from the group comprising
nitrogen, oxygen, and sulfur and with the remainder being carbon. Heteroaryl is
preferably a monocyclic system with 5 or 6 atoms in total, of which 1-3 are heteroatoms.
10 _ “Alkenyl” means an unsaturated radical having up to a maximum of 12 carbon

atoms and may be linear or branched with single or multiple branching and containing up
to 3 double bonds. Alkeny! is especially lower alkenyl with up to 2 double bonds.
“Alkanoyl” means alkylcarbonyl, and is especially lower alkylcarbonyl.
Halogenated lower alkyl, halogenated lower alkoxy and halogenated lower
15  alkylthio are substituents in which the alkyl moieties are substituted either partially or in
full with halogens, preferably with chlorine and/or fluorine and most preferably with
fluorine.  Examples of such substituents are trifluoromethyl, (trifluoromethoxy,
trifluoromethylthio,  1,1,2,2-tetrafluoroethoxy, dichloromethyl, fluoromethyl and
difluoromethyl.
20 When a substituent is named as a string of fragments such as “phenyl-lower

alkoxycarbonyl-substituted alkylamino,” it is understood that the point of attachment is to
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T T1- wherein one of the ring nmenbers T' is N and the others are CH, anpln 0
binding is achieved via the termnal atons; or iii) together form a'ZBrh"‘dig‘g
containing two T2 noieties and one T3 noiety, said bridge, 10 taken
together with the ring to which it is attached, formng a bicyclic of
structure wherein each T2 independently represents N, CH, or CG; T3
represents S, 0, CH2, or NR3; and 15 with the proviso that when T3 is 0 or
S, at least one T2 is CHor CG . Mst preferably, any group G is located
on a non-termnal atomof the bridge. Mst preferably, in the brldge in
iii), the terWPAHP¥2 is Nor CH the non-ternminal T2'is P@WI@P ¥ and T3
is Sor O The subscript mis preferably O or an inte 2, and
substituents Ghe ding mogtymfctha siing(insthisecageceminelogndt thet tgﬁr gtlhar fammentstaf rlegt of

j N( R6)2 ; -NR3 are c&?'leetg@% edc@‘ﬁﬁ{er maéelﬁYénce gyﬁl@?éﬁé'l%h‘:ﬁ%ﬁ 'tﬁeusrtrﬁfé ahlﬁylan

am no-substitute am no; | ower al' kyl am no- stituted al kyl am no;

N, N- di - | ower a?”k?‘["&mf thb?ﬂetﬂlffédcaéh’q{’yl arstiered didaming” issubst i t ut ed

al kyl am no; carboxy-substituted al kyl a@1 no; I ower

al koxycar bonyl - substituted al kyl am _ng -SR6 -S(O R6; -S(O) 2Re6;

hal ogenat ed | ower al koxy; hal o§ teéP 25 egP'RWF‘FﬁC'B“e“haI ogenat ed | ower
al kyl sul fonyl ; - OCOR6; - CORS6; "OMNIRRY - -CN; optionally
substituted heteroaryl al kyl ; ' s ut ed het eroaryl oXy;
optionally substituted heter o% éamo ndam'S‘( O p(optionally
substituted heteroarylalkyl). ;‘,gra%,@f erag),!yy mis 0, and G is a
substituent independently selected fromthe group consisting of -N(R6)2 ;
-NR3COR6 ; Hhal ogen ‘WheDR6 sublstitnait ris Rinadegr 2 steing of AdgiAehtdvNitR BLboAD 20 IHe2837 5

PCT/ t 1S00/ 2650Q | . X
and optional | ﬁ\fk{' ?}{: %s %asm%g%?yl a(ﬁgﬁldoxal@ﬁ%f% ﬁcqer&%glf(ﬂgr% lgxy
it is prefer abinsierbtgvcéthaaﬂhky@mt dffaachmeniis Rahe Grspatemef gk stringfin ghig ease S or

preferably 0 aufly) afd\@arin ém&rfe;g%et? b¥ thRBringoard Ebnhgﬁed tb @k&rot&rr w;&q&mé he

subscripts n and § are preferably 0 or 1, nost prefera 0. Pref erably, Y
is selected fraérﬂ‘?yhéfegll‘séf‘tﬁ‘pmc@ﬁﬂrg‘& nbhusan) gxampleatficyT %(P&(Optwb’d“b“@‘&i S

- CH2- NH- ; 10° S-heteroalthikyl)™~i§:CR42) , , - S(O) S (5-menbered heteroaryl)-(CR42),
-(CR42)"-C(R) (R4) - (CR42) s- and -O-CH2- . Mgt preferably, Y is selected

fromthe group consisting of CHZ O InC ;=S ; -NH
-(CR42)"-S(O p (5-nmembered 10 Evfba¢ 2)s~ poinafiditackhe@H2- . I n the
ring at the left side of aduenast uctureNCl) 4 A \D, B,foasHiUE are preferably

CH, substituent
S(0)p
heteroaryl

alkyl

It is to be understood that the left-most moiety of each of the variants of the linker

Y is connected to the ring containing A, B, D, E, and L and that the right-most moiety of

the linker is connected to the pyridazine fragment of the generalized formulae. Thus,

15  examples of the use of the linker “-CH,-O-“ or of the linker “-O-CH,-" are represented in

the following invention compounds:

Cl Cl
HN HN

N N
! N ! A
H,N 0 H,N o)
— — —
\ \
a0y e vy
CHz-O- -O-CHa-

In generalized structural formula (I), the preferred and most preferred groups are

20  as follows.
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and L is Nor CH wth the proviso that when L is N, any substituent ﬁﬁ@lmﬂ
are preferably nonovalent, and when L is CH then any substituents z
preferably dival ent. The substituents G3 are preferably selected fromthe
group consisting of 15 nonoval ent noieties |ower al kyl; -NR3COR6; -ORG6;
-SR6; -S(O R6; -S(O 2R6; -CO2R6; -CON(R6)2 ; -S(O2N(R)2 ; -CN;, optionally
substituted aryl; optionally substituted heteroaryl; optionally
substituted heteroaryl al kyl; optionally substituted heteroaryl oxy;
-S(O) p(optionall substrtuted het eroaryl); optionally substituted
het er oar yl al k‘SV/PBi\z -S(O p(optionally substituted heter OJWWQ?WO? and
bi val ent bridge of structure T2=T2-T3 20 wherein T2 represents N or CH T3
is preferably S, 0R'GRIR? proferdiiz3. Most preferably, G3 is selected fromthe
group consi sti val e es lower alkyl; -NR3CORG;, -CO2R6;
-CON(RB) 2 ; - ? %hP%EW%IQLnﬂ% Eabg ent bridge of structure T2=T2-T3
wherein T2 represents or CH Most preferably T3 is S, 0, CH2, or NR3. 25
Most preferably, thezgghscrlpt q, which represents the number of
substituents G3, is 1. ﬁidg J is preferably a phenyl ring, and subscript
q° representing Ivh@rezﬂllbmaﬁ{gxﬁchne"?é@ﬁ& t}klt@ﬁhﬁl SafontdmieoPhenyl ring, is
preferably O, 1, or, 3. Subscript q is npst preferably 1, or 2. 30 A4
moi eties ark dr)epéFthﬁlfm%?r&gﬁéﬁs‘WB‘Fﬁ the group consisting of -N(R)2
-NR3COR6 ; hal ogen; apkyl; hal ogen-substituted al kyl; hydroxy-substituted
al kyl ; carboxy-substﬁhqted al kyl; | ower aIkoxycarbonyl-substituted al kyl ;
am no-substituted al kyfam no; N-lower alkyl am no-substituted al kyl arni no;
N, N-di -1 ower al kyl ai=ad: substituted al kyl am no; N-I ower
al kanoyl am no- SUGL LU rahé Hhg BeilBersh Yl O e N LRSGHERITAEY 26500
substituted al kyl am no;.  carboxy-substituted al kyl am no; | ower
al koxycar bonyl - sﬂﬁstﬁtﬂfgﬁtmﬁﬁﬁ$ﬁﬁﬁfﬁ5 phenyl -1 ower

al koxycar bonylisiptep&hdrt foined bRidly baitdinifg twdORD moieiBb and &(e@JRﬁmety, S bAdR,

hal ogenat ed | ower, al koxy; hal ogenated. ] ower al kyl thi o; o ated Iomer
Ky ourt oyl + " drgsetie R IER T Shich RS uadiod o b IR

optionally 5 substituted teroaryl alkyl ; optionally substltuted
heteroaryl oxy; -S(Op(apt{onally guRstituted heteroaryl); optionally
substituted heteroaryl XY or- 'C» tionally substituted

het eroaryl al kyl ); as §2f used _gqtorning bridges attached to and
connecti ng adj acent ﬁ“?ltlons of tte phenyl ring, said bridges having the
structures: 10 a) T2 \Vhefeirn T3 /

each T? independently represents N, CH, or cGY
T? represents S, O, CH,, or NRJ; and
15 with the proviso that when T is O or S, at least one T is CH or CG' .

Most preferably, any group G' is located on a non-terminal atom of the bridge.

Most preferably, in the bridge in iii), the terminal T2 is N or CH, the non-terminal T? is
CHorCG', and T’ is S or O.

The subscript m is preferably 0 or an integer 1 — 2, and substituents G' are

20  preferably selected from the group consisting of -N(R®), ; -NR’COR® ; halogen; lower

alkyl; hydroxy-substituted alkyl; amino-substituted alkylamino; N-lower alkylamino-

substituted alkylamino; N,N-di-lower alkylamino-substituted alkylamino; hydroxy-

substituted alkylamino; carboxy-substituted alkylamino; lower alkoxycarbonyl-substituted

alkylamino; -OR; -SR®; -S(O)R%; -S{0):R5; halogenated lower alkoxy; halogenated lower

25  alkylthio; halogenated lower alkylsulfonyl; -OCOR®; -COR®, -CO,R% -CON(R®), ;

-NO; ; -CN; optionally substituted heteroary]alkyl;voptionally substituted heteroaryloxy;

optionally  substituted  heteroarylalkyloxy, and -S(O),(optionally  substituted

heteroarylalkyl). Most preferably, m is 0, and G' is a substituent independently selected

from the group consisting of -N(R%); ; -NR’COR® ; halogen; -OR® wherein R6 represents
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wherein each T2 independently represents N, or CH T3 represents S, 3% M{.\:ﬁ 104
and binding to the phenyl ring is achieved via termnal atons T2 and T3;
15 20 25 b) T~ T2 T~Tf2 wherein each T2 independently represents N, CH,
or CA'; with the proviso that a maxi mum of two bridge atons T2 may be N ;
and binding to the phenyl ring is achieved via termnal atons T2; and c)
Ts T\ T5°Ts Ts or DIs T T5T6 wherein each T5, and T6 i ndependently
represents 0, S, or CH2 ; and binding toring J is achieved via term nal
atons T5 ; &/h the provisos that: 1) a bridge corrprisinquS and T6 atons
may contain a Xl of two heteroatoms 0, S, or N and cinUSP(HZ"'QP”bridge
conprising T5 and T6 atons, when one T5 group and one T6 group are O
atons, or two Wevegraiyhs-NOx; @pherehy subsdituled hetatoarybxpr ends epanalye dulistitugt

| east one carb é}r@%r? yﬁ)‘x yl groups which constitute all or part of a G4
noiety are prerera ykl r alkyl. 25 2 2 MAR 2004 WO O1/ 23375

PCTI TISO0126500 V\V1eWh®1R|15 alaﬁlkﬂlgkqﬂp lgwmnﬁeﬂabbaw\m alipl. rThngrQﬂlpﬁél}sa(:e“n‘ablm t he
| i nkage - (CR42)p- ais an al kyl substituent, then
4 plsdnbst : téO olriF\%H% %E‘eﬂﬂyﬁg

&4 and the al kyf ent joined to forma bridge of
structure -§CH2) W -Inwhrelinkemgrpup Y,gh@wfsmp@m gndx age preferahlytGortlnmostpreferaldp t hat

the sumof p apd Pﬁefeﬁaﬁ!y? YOis s%}ectEc?%H ih@g% nﬂ: E&{sﬂﬁﬁg Wlo?v@:r a lene -CH,-O- ;

nit rogen contalnin era e’ sum of P

n
and p' is 2, ré&dlrying Hzri‘%fl'or it M{' 01{08 5 S@Mémbﬁeﬁ@etemgﬂ) (EReDerabl v,
in G, @ G, (@R@)n@(cl’)cﬁ’%ck% gaﬁw@.dﬁg ar mo@@ﬁbfe@abiyyhf @ryénectw%heﬁkeon

t he sarreNatomthe ?élne abond an R3 to forma

N- cont ai ni ng h&P&} GB%FEﬁt‘Bg 8f -§HzOg 5 rp g N - onE> ﬂ@‘”br’ef(gBabTSggo)Mﬁé‘??“ﬁ’ﬁwéryl
het er oar yl 10 or hdiebayIpCERLY ; and AyCHs- Opt ionally substituted, that ring may

bear up to 2 substi eenrtms V\,hheclg r“ﬁyl"#gﬁ grllﬁg’t“ifté aﬁie ectd%dargrp%%mbq;{ac%r oup

consi st ng of am no OV\BI’
di -1 ower al kyl - sdlds tS| N |gt @H, aith the, proviso that when L is N, any substituents G are preferably

monovalent, and when L is CH then any substituents G’ are preferably divalent.
The substituents G° are preferably selected from the group consisting of
15 monovalent moieties lower alkyl; -NR*CORS; -OR®; -SRS; -S(O)R®; -S(O).R%; -CO4R;
-CON(R®); ; -S(O);N(R%, ; -CN; optionally substituted aryl; optionally substituted
heteroaryl; optionally substituted heteroarylalkyl; optionally substituted hetercaryloxy;
-S(0O) (optionally substituted heteroaryl); optionally substituted heteroarylalkyloxy;
-S(O)g(optionally substituted heteroarylalky!); and bivalent bridge of structure T’=T%7
20  wherein T2 represents N or CH. T is preferably S, O, CR*;, or NR®.
Most preferably, G’ is selected from the group consisting of monovalent moieties
Jower alkyl; -NR’COR®; -CO;R%; -CONR®), ; -S(0):N(R®); ; and bivalent bridge of
structure T>=T%-T? wherein T2 represents N or CH. Most preferably T° is S, O, CHa, or
NR’.
25 Most preferably, the subscript q, which represents the number of substituents G, is

Ring J is preferably a phenyl ring, and subscript q’ representing the number of
substituents G* on the phenyl ring, is preferably 0, 1, 2, or 3. Subscript q' is most
preferably 1, or 2.

30 G* moieties are preferably selected from the group consisting of N(R%, ;
-NR’COR® ; halogen; alkyl; halogen-substituted alkyl; hydroxy-substituted alkyl;
carboxy-substituted alkyl; lower alkoxycarbonyi-substituted alkyl; amino-substituted
alkylamino; N-lower alkylamino-substituted alkylamino; N,N-di-lower alkylamino-

substituted alkylamino; N-lower alkanoylamino-substituted alkylamino; hydroxy-
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| ower al kanoyl am no, hal ogeno, |ower al kyl, hal ogenated | ower alky|12'1VM{mﬂL
hydr oxy, |ower al koxy, |ower alkylthio, hal ogenated | ower al koxy, L
hal ogenated | ower al kylthio, -CH20R3, 15 nitro, and cyano. The net hod of
the invention is intended to be enployed for treatnent of VEG-- nediated
conditions in both humans and ot her manmmal s. The conpounds may be
adm ni stered orally, dermally, parenterally, by injection, by inhalation
or spray, or sublingually, rectally or vaginally in dosage unit

formul ations. 20 The term 'adm nistered by injection' includes

i ntravenous, YAF#3Micular, intramuscul ar, subcut aneous Hfd'YAYEM%er a
injections, as well as use of infusion techniques. Dermal admnistration
may i ncl ude t opibstithted pliylamitol canbooiy-stlyseinsdenikybdmind] o wer alkoatchidonyl QitRtifted NMOr €
conmpounds may ent | jation wWth.one or, nore ROA-LOXI 6.
pharnaceuticalPgﬂ%égébpg"#@oggfﬁﬁggémﬁﬂﬁﬂ%%mgg§$?@H?mﬂphgaﬁadg vég«»R*

i ngredi ents. 25(CpRhokaldgennsl lavee ntiody;f Imlogenatd iser nikylthie; hilegmakted lower

according to a FLabl t hads.k t ar 3t _ facture of
pharnaceuticalmﬁgggggﬁff%%%ﬂgéggﬁ’ ?@ﬁng¢?ﬁgﬁ§’n%§£@%nf§§h’éﬂi‘8&°wﬂwe
agents sel et eghbstrtetad t hetergarplalkyls o nptiomhliin gsubstitutel] | hetandasylogme eSO {apgoratient s,

flavoring agen : J e i in r..to
provi de pal at a{) gft%rg‘golgrt%%@gs %@%‘q%bﬁﬁe@@&%n%r%gﬁﬂgﬁggfi \'/Sgbﬁ’ﬁogtrlcé" |H§nt in
admi xt ure wi t hsWhgHutedhgterospakmiesvelleal |y  accept abl e exci pi ents which are
suitable for the ol ambUsshity blidhRl Glathed REHR BUfRAS Mifoent B0YiHBEy of ML
exanpl e, inert diluents, such as cal cium carbonate, sodlun1carbonate,
| actose, cal ci um phd¥sPdrisecriddbggdessbayng s BiaMaresyr anul ati ng and
di sintegraténg agenjs, for exanple, corn starch, or alginic acid; and
bi ndi ng agents, for exanple, magnesi um stearate, 26 WO 01/23375
PCT/ USOQ 26500 stearic aci&kor talc. The tablets may be uncoated or they
may be coated by known techiiques to delay disintegration and adsorption
in the gastrointestinal triAct and thereby provide a sustained action over
a longer period. For gxa8p - Tl i al ycel
nonost earate or glyceryl d%f?ggnggﬁﬁge&%%“gﬁﬁfgy%é¥%$ﬁ2?€&§3%§6%§%§&%ay 5
al so be prepared in Swiding tothepheny dpgisaghiensd vutermimbatams Bt 4n93: for oral use
may al so be presentged as hard gelatin capsul es wherein the active
ingredient is mxed with_an inert solid diluent, for exanple, calcium
car bonat e, calciun1pho§§h be or kaolin, or as soft gelatin capsul es
wherein the active ingrediqgt is mxed with water or an oil nedium for
exanpl e pe%nut oil, qupydTparaffin or olive oil. 10 Aqueous suspensi ons
containing-the active materials in adm xture with excipients suitable for
t he manufacture of adhesineashEpadepeedestlnmepresantsdV, (K31, 0566 ; vEilcthe provispihant s
are suspendi ng agent s,mdxQhur®sERNR tid pﬁtbmmreasapgmmmwneﬁ{; k@dhe?ﬁ‘anyn ring

e,

met hyl cel | ul ose, hydroxypropyl - et hyl cel,| ul ose, sodi um al gi na
polyvinyIpyrrolidonefsﬁﬁ%ﬁ?ﬂ&%ﬁﬁﬂﬁ?ﬁ%“ﬁﬂéﬂﬁﬂn1acacia; di spersing or wetting
agents may be a natjural ly-occurring phosphati de,

R, & T
T _l_s or e
ud Lk 15—T°

20
‘ wherein each T°, and T® independently represents O, S, or CH, ; and
binding to ring J is achieved via terminal atoms T ; with the provisos that:
i) a bridge comprising T® and T® atoms may contain a maximum of
two heteroatoms O, S, or N; and
25 ii} in a bridge comprising T® and T® atoms, when one T group and

one TS group are O atoms, or two T® groups are O atoms, said O
atoms are separated by at least one carbon atom.

Alky! groups which constitute all or part of a G* moiety are preferably lower alkyl.
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15 for exanple, lecithin, or condensation products of an al kyl ene oxi?q A7 2004
with fatty acids, for exanple pol yoxyethyl ene stearate, or condensat O$a“
products of ethylene oxide with long chain aliphatic al cohols, for exanple
hept adecaet hyl eneoxycet anol, or condensati on products of ethylene oxide
with partial esters derived fromfatty acids and hexitol such as

pol yoxyet hyl ene sorbitol nonool eate, or condensation products of ethylene
oxide with 20 partial esters derived fromfatty acids and hexitol

anhydri des, f@ﬁoﬁ?ﬁ%Ple pol yet hyl ene sorbitan nnnooleatej,ﬁh%lﬁg ous
suspensi ons nay also contain one or nore preservatives, for exanple ethyl,
or n-propyl, p-hydroxybenzoate, one or nore coloring agents, gne or nore
flavoring agents, Whet ©neabpikngreirdossted enring! adjeantdo thslinkeeg s(GRids-oged Xor

saccharin. 25 Repesmddh®’ Wﬁdﬂ_sﬁﬁlﬂtuﬁtaﬁ% €S artithé ARVIGuDQituch BPH Rinlagn Of
an aqueous suspension by the a g$ttl on of water provide the active

+ - [ - € .
i ngredi ent in aeifned e Brwianidge ohitaisrsi(Ror Whstiniphi§ Pasierahly 2903 pwituthag
agent and one @foviiBHt f?ﬂé@&ﬁro‘fﬁtah&?‘_sis 29413t RAlIhg iAitsRALS §%h AfrodMRlchbAtRfingoent s
and suspending agents are exenplified by those already mentioned above.
Addi ti onal excFip§ &ht &6 F‘S‘i"b"é'%g&ﬁf‘té’,“‘f%’iﬂ@ét 187 Py of B RO J gesyling dofosmatiey 30
agents, may al 6ta Pepb@e®Ahg. The conmpounds may al so be in the form of
non- aqueous |iquid fornul.ations, suspensi ons_whi ch

e.g. of Ly be
formul ated by suspéefaft ﬁ&f‘?rﬁ'ﬂy’detq[vgg i (ﬁsgﬁ’é‘{jpen‘f'?“itﬁc’ &““J%Beta’%"la’éhn%hl,a“flor
exanpl e ar achi kecaied on thk satse Niakom fheg an beilihkedibypemnditanad, lan SQor NR® @ fBimner al
oil such as |jquid paraffin, The oily suspensions may contain a thickening
agent, for exaﬁgﬁ%}étq’é‘g‘gi’%?“\%ﬁe%%%48@6??’53375 PC TI US00I 26500 beeswax,
hard parafi@n or cdirgterablycwhenl an adickstaorrylgordgericgclguing insptiohalyesubmitutddor t h
above, and fl : i . j I
o epar at i ons. | Thoue e HEPLS (T RGLAN BHch SR RENB RS hnhbo
ant i - oxi dant sERIFSENE of seopmenaalovaraliphabrtifeled emise didayrarisyl spstititedfaminige
| Rventl on gﬁy I%Lv%palzaﬂqb mmtiria,]? hﬁlf@éé’ﬂopiov@l' :aﬂdyﬂl‘hafégé’iﬁ{e?ﬁoﬁéﬂﬂl@lﬁﬁﬁmﬁpﬁmﬁf|
phase nmay be a vegeta , for ex e olive oi r arachjs Qi or a
mneral oil, f3¥oXAgWRY azkﬂ?é‘ﬁubﬁoﬁfﬂ?tﬁﬁ?’gﬁr W*MWP&W@&W?H&@PQSG?&%} e
enul si fyi ng5 ageotasd ogyio.be natural | y-occurring guns, for exanple gum acaci a

or gumtragacanth, | levi- O ] i for, ex I _bean,
| ecithin, and est_erT g@ﬁeﬂ%groif ¥h§I lg&é@ﬁé% gmgg&rglﬁ\%gé ﬁé@ﬁﬁda@i t§ea§§?mgggg§§¥
hexi t ol anhydrirghaed qopditiansdpboth humans and ptheronswhalat e, 10 and condensati on

products of the sairgle Rathpduhis BgF 8¢ aaiintsir@lMlyCIE MmN, PSrendeily, X AR N,
pol yoxyet hyl ene sorbjtan nonool eat e. e enul Sions nmay, al so contajn

sweet eni ng and® ‘H‘aé*\‘}’ﬁf‘i°ﬁépr%é’ﬁt“‘éb.lingiﬁ“-l‘llj-g‘?“émd‘l’reﬂag‘?i‘lFysi“h’ﬁ?gﬁé‘“if HEEUSd wit h
sweet eni ng2egeTHesternt QEmenadiRl By igegtioRT iatndep iRpytmNE iftrasetitular, SatrddsaliarOr
er‘:gr ?ISSVOI‘SIUES s&ﬁé Egéx%(%:aigdg E;argxgteﬁi lénﬁgctigr?sr,]tasa L 3s ug'e501d Elm”sll]o%etg&hquafesprﬁgn%%lvat Ive
administration may include topical application or transdermal administration. One or
more compounds may be present in association with one or more non-toxic
pharmaceutically acceptable carriers and if desired, other active ingredients.
25 Compositions intended for oral use may be prepared according to any suitable
method known to the art for the manufacture of pharmaceutical compositions. Such
compositions may contain one or more agents selected from the group consisting of
diluents, sweetening agents, flavoring agents, coloring agents and preserving agents in
order to provide palatable preparations.
30 Tablets contain the active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets. These excipients
may be, for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose,
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for

example, com starch, or alginic acid; and binding agents, for example magnesium stearate,
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The conpounds nmay al so be adm nistered in the foam of suppositories for
rectal or vaginal admnistration of the drug. These conpositions cah R 200k
prepared by m xing the drug with a suitable non-irritating excipient which
is solid at ordinary tenperatures but liquid at the rectal or vaginal
tenperature and will therefore nelt in the rectumor vagina 20 to rel ease
the drug. Such materials include cocoa butter and pol yet hyl ene gl ycol s.
Compounds of the invention nay al so be adm nistered transdernmally using

rret hods known é?? % 2%86 skilled in the art (see, for exanpl e; iend'
"Transder mal HeP6) | ed System ¢ Medi cations"; Marcel Dekqggfusoqqqgo 1987.
Lipp et al. WD 94/04157 3Mar94). For exanple, a sol ution or suspension of
a conpound of M&¥ifA%G pr taic. a Thaitablgsy maphevusicented er oy ienitbeogprted hall knpwn

cont ai ni ng pengihadiedt @éﬂ}ﬁ&lﬁht@&a@&ﬁﬂh%d&@éhoﬁ% ‘Elﬁ’ﬁ%kt?b‘?rq estthdi fractadld 'tﬁe}-é%g}al

additi ves known to those skilled in the ar such as matri x materi al s”and
bact eri oci des. PiVidep suyained actien p¥sha langer nedied;| Farregamplg.ta finee deday mﬁéerfabswhl at ed

fol | ow ng kno!!"gl?cfc%q%Bﬁ&arﬂt@&&lp&%@GEt&@fe% t;'en:nﬁmf%& I"Bdse & PBﬁrﬁg

with emul sifying agents ~and water, sol ution or sSusSpension of a co ound
of Fornula P nde \afd)rqumpa?!éldrapﬁwelaaseé@nmot| on or salve. Suitable

sol vents for procesynitlaliéRdTSASEINRE md@laisy 8¢ ¥re§éﬁ$édeé§&aﬁrg%lam Xt Owh R e
skilled in the art, and include |ower alcohols such as ethanal or isopropyl

al cohol , | ower e REvsREedien fs mixedwith Gﬁé‘eﬂls‘b‘%ﬁl‘lu&%r fom £3Ample, gaisigm sabesate. such

as et hyI acet atﬂc;xum(phﬁd’phﬁé her(a)lm;SMCdB soft gElﬁlirE adpyeleOWherain the RWeS mE[\éﬂ'i’éﬁlC@-r bons
such as hexane

exane ofr. 01/ 23
BT U001 26500 HEN & gr‘i"ﬁf“'é&’ Wd#‘&%d;%gﬁ" exgplh b gl i %%ﬁ&h 1ve ofl.
chl orof ormOtri chl mmmusfshsp@nmm leemtaining clie dctivecinhterialé inmdnﬁ)emlaw‘m ex(SpiIeiitabl e

sol vents may I 0 | s _se ted from
| oner al cohol ?ﬁ ol{elve?o(r} Eégt one fwg ﬁfv@%g lgaslrhﬁg%ﬁ cnq% b% S%dfséu‘:ﬁ ef‘m?lents
ethers, |ower ﬁ?dﬂﬁ@a‘ilbz)r!gcmhaﬂobgémf@domwr@d@?ﬁh&)ﬂbylcﬁj}um& tra@h)écellulose

penetration enja Eﬁaﬁaﬁw@uamwrsoa.aﬁrﬁgﬁgtmoxﬁwﬁ&%maysguma@azﬁuh known

to those skllledlnt e art, and include, for exa nmonchyd rox;;l

pol yhydroxy  ai"edHB &2 4ispeesing: 9 AYFHINS 48FshH P e ag!“ﬁ}‘ﬁ"é‘b’“’&‘?“"ﬂﬂﬁriﬂ’? afideohol |
saturated 05 ufosalaniphd &r&nﬁg or%&eﬁﬁklbﬂpﬁhwaﬁl Bkiddhe dsidk my&nﬂ&@%% or
cetyl al cohol, 3‘5"% ra}ed uns tu such Sstearic

aci d, saturated Of dnsatur aY]en A ey° 50Pg;’§a%énntpﬁ°dﬂ%ts ¥56L§3ﬂe'€é’l"l98ﬁ‘§g‘slﬁ "&uch
as nethyl, et hephin pirdpd alcpldprfopydxample bheptaticcagthyenpusyckiandd,o butcyddebsmtion but y!

or nonogl ycer | Aneslf byl @&&tm ﬁ’rﬂxaﬁ est&éeér%a &Cfafiy aél@s%a fieat pi ich as

nyristinic acid, stearic acid mtic aC| : diesters or saturated
or unsaturat o cPolog uRtYsns) Soitak magoolaten o congengpicst progusts of Splena i<W BUch as
di i sopropyio adiapal esterdubrmblﬁoyﬂ fa&ﬁla&ais @nd KbixitSI0fh adides, &‘&bacaﬁﬁe ;polyékinyIeRpr opy!
mal eate, or di | E'Berﬁ Eumar ditional, Eenet ration enhanci ng
materials 15 it %}?8 fat i Ia‘ﬂ'g?‘lsvé‘fsf’%'é’ SR 380 @efathione o‘?" B€Fhal i n,
t erpenes, am dms_grvkte\tee;rfe_s «pxamplleeahylamdz—prlopy!r plipdroxydenzpets, oreng nefrdeslsrisgich as
di methyl i SOS%Q&:Q 03@6’1‘ xﬂér@tﬂlaycjrﬁﬂ?igws? %d one or more sweetening agents, such as sucrose
or saccharin.
25 Dispersible powders and granules suitable for preparation of an aqueous
suspension by the addition of water provide the active ingredient in admixture with a
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable
dispersing or wetting agents and suspending agents are exemplified by those already
mentioned above. Additional excipients, for example, sweetening, flavoring and coloring
30 agents, may also be present.
The compounds may also be in the form of non-aqueous liquid formulations, e.g.,
oily suspensions which may be formulated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or peanut oil, or in a mineral oil

such as liquid paraffin. The oily suspensions may contain a thickening agent, for example

27



nonoet hyl ether. Suitable penetration enhancing fornul ati ons may al so
include m xtures one or nore materials sel ected from nonohydr oxy o2 MAR 7004
pol yhydroxy al cohols, saturated or unsaturated C8-Cl18 fatty al cohol 57 AR
saturated or unsaturated Cg-Cis fatty acids, saturated or 20 unsaturated
fatty esters with up to 24 carbons, diesters of saturated or unsaturated

di carboxylic acids with a total of up to 24 carbons, phosphati dyl
derivatives, terpenes, anides, ketones, ureas and their derivatives, and
et hers. Swtable bi ndi ng rraterlals for transdermal delivery systens are
known to t hos®O¥PTS ed in the art and include pol yacryl atfé3/US&¥26308gnes,

pol yur et hanes, bl ock polyners, 25 styrene-butadi ene coployners, and
natural and sylvﬂeweetxi eard pybineor ccmllalqsphoisé“@eﬂauingagadesrsweasitlzosdsqm@d@abhw enes,
and silicates y [ ' I ives,
such as v\ seoubty SepRfe dee fin Ty TRLH 4 SAVRCIGRIDIe B PlepheliBl oFtt ' o1

the matrix. Fotommpsitiensgiaydepraservedsy thig @ditmseﬂam:gxtleoxmiaﬁmclwmpmmdmd;f
Formula 1, the dailp 0. 01
to 200 ng/ Kg of tot g?ﬂa@é 3510%/%09 ashp gﬁg{aqﬁ%%dloélgpeﬁ{’géﬁg mféri'l%s{)fr(9 on by
i nj ection, ¥ ncvaielanylsiensy J{hewdmbaseumm'rb&mmemldﬁ oil sigh exampleedivs oil andrachis
parenteral i nj I be
From 001 to 908 e o e P s . b AL e

regi nen will pqgéfrtémﬂgﬁ prdurplippRcuing BumS, gocyxwlmu@f acegie oF EBOdyesARantht |

The daily vagiagial Qﬁzé‘lﬂ-ﬁn bepRAtidwd, Ifbr &anélésdy%zméthwpaﬁéle%é@& partial

PCT/ USOQ 25500 gTre éf%g g?%o 0,01.to (? K of total body vvel ght.
The daily topi€ m aW’ hexitgl aphy réf’ﬁf’f"‘b@‘aF‘P’(?r?P@“i“ ‘E“B“°2’ﬂﬂ§t°

adm ni st er g bﬁﬁ\mﬁﬂ:ﬂﬂiﬂﬁn tp@odﬁ.u&klrof tthe"®5d pateall estersTvéth teﬂ@:fbﬁd@kiﬂ@J for cxample

concentration | | era be that r UI r d t 0 mai,nt ai e of
From 0. 01 1o 20oRuREErS e PRysaialcal T ikt 2u PErnBin Serene avr al y
be 5 fromO. (]T@vormgla@emg/ Kg of total body weight. It will be appreC| ated by

those ski 1 ed i 86 b ed PR Wl 8K NGl IGURLIS! L v |

depend on a var| et actors are consi f outi ne when
adni ni st er i ng ¥eichpuenviens ghycp!, \ﬁPfMtO'aﬂfsSBCfB@ ubnrd r femadations) mpe alsp Co'athlata t he

speci fic goseaiehanelt, d ReseRRtveind Ravdd laﬁdléowudglagdﬂpend upon a variety of
factors, includi N, but not. 10 |imted to t a[}?aj Vi t%&(’)f the peC|f|c
compound enpl oyed, PHEPMRgEnd5maYplso by adrainisteradyn t RYfiforist ?H@tab%‘tl ent,
the general heragm:h adinirtidveatipra bf tha tdrugt hﬂlcgecmlﬁj’osmﬁnstchﬂ bpai-dpmﬂ bytﬂnemgltl&:t of
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excretion, drug ina on uhder goi ng
therapy. It vmhlqwdbéthpmemi@r va@ppmprawm;maﬁbe@melmeétdmthv re¢tem gr vagilgat t he

optimal comrse fzfeagertﬁ@aragnguchlmaeenmsnrn?udged&a%ueﬁna pAHTRRE @&qsthe daily

nunber of doses of a conp 2 For mul a phar rraceutl cal |
acceptabl e salt t h@?‘@%‘f‘m@? rfh? d‘i“’e&“‘d‘ef‘iaheﬂs"nBFrt)”é‘F‘“B’f“’rHéﬁ%‘“Sdé’é‘H’"be“S'“g
ascertai ned bynetHods &ns |t @Hoserskilize iarthe Wi @(3¢e, CRON ¢RAMiP1O NElied; N Tadnsdihalt est S.

Controlled Systemic Medications™; Marcel Dekker, Inc.; 1987. Lipp et al. WO 94/04157

3Mar94). For example, a solution or suspension of a compound of Formula I in a suitable

25  volatile solvent optionally containing penetration enhancing agents can be combined with
additional additives known to those skilled in the art, such as matrix materials and
bacteriocides.  After sterilization, the resulting mixture can be formulated following
known procedures into dosage forms. In addition, on treatment with emulsifying agents
and water, a solution or suspension of a compound of Formula I may be formulated into a

30 lotion or salve.

Suitable solvents for processing transdermal delivery systems are known to those
skilled in the art, and include lower alcohols such as ethanol or isopropy! alcohol, lower
ketones such as acetone, lower carboxylic acid esters such as ethyl acctate, polar ethers

such as tetrahydrofuran, lower hydrocarbons such as hexane, cyclohexane or benzene, or
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GENERAL PREPARATI VE METHODS 20 The conpounds of the invention may be .
prepared by use of known chemi cal reactions and procedures. Neverth?al'lé’%;*m‘
the foll owi ng general preparative nmethods are presented to aid the reader
in synthesizing the KDR inhibitors, with nore detailed particular exanples
bei ng presented below in the experinmental section describing the 25

wor ki ng exanples. All variable groups of these nethods are as described in
the generic description if they are not specifically defined bel ow. Wen a
vari abl e grou‘B or substituent with a given synbol (i.e. R_ R4, R, G
@, or &) i AW Hore than once in a given structure, itPGTASIYZESHe
under st ood that each of these groups or substituents may be i ndependently
vari ed 30 wi t hhatogehsted byigeabbnsdath as dicllpenfetiand, hilbrofoymbichlovsri tietdethask,
above, the conpo in e} tai ing.,units e of | ch may
| ndependent |y regHrl q@éﬁ{m}ggtﬁﬂeanéﬁgbiesg lgﬁ&t %gﬁtagsodg ‘,:]" ,mng:',lr%%}n ¢ v%\iwc‘#{gar e
not defined asmbteriBysaated fmst loweraldobols,dower ketnesd lovatcarboxylit lheid gstere,rpmlar

met hod schenes jtuents are used as if their
definition i nc?tﬁﬁgégggi’—frwoogﬁbgw’mﬂlgg‘%]?%gi&@?%&, or (4 substituents nmay
exi st in thed 30 2 Zuitstie 2edaad ehandey Brapdilk UsOnads50r! deliveot systess @ad f or

ease in draw Nhowhi%o %@@&%Ieh r1":1'1 i %rtdfﬁltﬂil_ &L‘iscic?fgﬁ ample, m§Hoh erox%r #cﬁﬁxh?&? nded

by this non-standard usage, however. , K Oor purposes o e general

met hod schenesalepbilsuchas ethapl, ryppylone ghipoker benayhalgehdl, sitwnted or tpreturasdets es
set forth in thg faflefildhbkis@hsas MurfP alcofid or @ ﬁﬁmhﬁégarﬁ%a PRLRamARRYAES

contain 0 to 5 non-hydrogen groups 5 G, , or . Wthin these general
met hods t he vaPithpfies ek & S430¢ %@éﬁ‘!"""feg o HBSaERe Pty et yitoup fp hsaeneach
vari abl e groupsueli Sulsthik uail, bepdl |isoreshyt, onbisie pREBERE ligobMRI Yervblithi Br t he
limts defined ear‘ier fFr g.hat. %bol. 10 ﬁi%@i.n t ese enerJ'élIt met h%ds t he
variable Q i sT¥WEPTEIERITYV AFHE 26 BPYPMCATE B 3851 YT C A1 ON and
each ot her vardrghlngitigrodipr dieststs v sattmated tor ussatugdtédodisatbaxplid ailispetioettdl pf vary
within the Iinjt ' rld t SYE it hin.. al

met hods t he vgnrpi %b?ﬁéé&%lgs? g%q%fi @%?l;ergéy] tagﬂy%ﬁ’e)ﬁ%?&et lyéﬁ{é&gBIaf)&:OE@l %ﬁ%@{eh

whi ch each vardiigenrepyy msigsteorr dijsapeanyl fvanerats. sAdditiopalenneteation snhapgiegpepaigdals | v
vary withis t hecihdeBHospHd@dyi Qeshafdds| su&lf af REitHiN18t cep¥dMAOlerpenes, amides, ketones,

ureas and their derivatives, and ethers such as dimethyl isosorbid and diethyleneglycol

monoethyl ether. Suitable penetration enhancing formulations may also include mixtures
one or more materials selected from monohydroxy or polyhydroxy alcohols, saturated or
unsaturated Cg-Cy3 fatty alcohols, saturated or unsaturated Cg-C,g fatty acids, saturated or
20  unsaturated fatty esters with up to 24 carbons, diesters of saturated or unsaturated
dicarboxylic acids with a total of up to 24 carbons, phosphatidy! derivatives, terpenes,
amides, ketones, ureas and their derivatives, and ethers.
Suitable binding materials for transdermal delivery systems are known to those
skilied in the art and include polyacrylates, silicones, polyurethanes, block polymers,
25  styrene-butadiene coploymers, and natural and synthetic rubbers. Cellulose cthers,
derivatized polyethylenes, and silicates may also be used as matrix components,
Additional additives, such as viscous resins or oils may be added to increase the viscosity
of the matrix.
For all regimens of use disclosed herein for compounds of Formula |, the daily oral
30 dosage regimen will preferably be from 0.01 to 200 mg/Kg of total body weight. The daily
dosage for administration by injection, including intravenous, intramuscular, subcutaneous
and parenteral injections, and use of infusion techniques will preferably be from 0.01 to
200 mg/Kg of total body weight. The daily rectal dosage regimen will preferably be from
0.01 to 200 mg/Kg of total body weight, The daily vaginal dosage regimen will
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It is recognized that conmpounds of the invention with each clainmed apf MaREI0E
functional group cannot be prepared with each of the below|isted nethods.
Wthin the scope of each nethod optional substituents are used which are
stable to the reaction conditions, or the functional groups which my
participate in the reactions are present in 20 protected form where
necessary, and the renoval of such protective groups is conpleted at
appropriate stages by nmethods well known to those skilled in the art.
General Method A - The conpounds of fornmula I-Ain mhlch X and 2 are
defined as abB982%§s _CH2-Q, -CH2-S-, -CH2-NH-, - - T P"’“m and
R and R2 25 together with the carbons to whi ch they are attached forn1a
fused 5- nenberetifetrzibﬂ;gbe aomnall © 208t eg/Egyutitetal trdly wesghnalTogdaily GhicalRiosage, or

| but referabl ar entl e ed accordi to a
reacti on sequererarimiiark fifm TR G sdpREREbEUCETBP P el 1
in which R is HalyerThaltdayddemeah cireenetion byl m&r&blg el tbat requirkdi @ maibtainacdaily di ng
R R
pyrazol e- 3, 8- dfromrﬂtibxwlfﬂmgﬁ@dt@al badyweigiR. 21A WO 01/ 23375 PCT/ U500/ 26500
table entry 10 I
(esters by t)r/eatarentlmvlﬁ%%g?ﬁé&%:tg? ?gstg%ﬁ ?ﬁ&ga cohzhfq}fﬁrlg'l gﬁb@ﬁa{ F}%mﬁl&%r al
acid (typical | ydmipistrationcvildernd an a vagptyof fackire alliaf gthigh as¢ cffrmdm@d zoutinely s

treated with h%ﬁé@ﬁnﬂﬁ:g@ﬂﬁ%ﬁkﬁpéﬁ& Ut W:l? leb BE %&@Qb&t ‘ﬁowéde} thedt Uhe &Q&be IC
reacti on conditions see Y Chem . 1970

12 4317). Conp6eshdevel for pay glvedtaeeltmlllr#%nﬁapebeﬁet%@f fa@%rﬁtm‘éuf&vﬁaagt ot

phosghorﬁuso OKMQJSH t@rﬂheﬁal%hwmt bﬁm;d@edph@@mmwl@emeadga mde
or osphor ous chloride to e,.di oro
or i bromo i nt BFRE ety esfae%fdm@} St it R, 515 mef Rt o
(when desi r ed) theypariea tine nofinadniinistyatioo. gmte bf mdmnmhﬂratu&y rets | ofgexcation,r dragent s
such as POt assidiBil B G e ldPUF e AHRI Mol nckhy! Mt SRS
steps, the iodo In ermé ate 1s orrre |nt ere xtures w thout

bei ng i sol at edpsesiated by oae shillestin theart thtithg Qphmtewweef teameny ijes thereadeefl wi t h

a nucl eophijse Qfamdi@r hd! heVahily rnefnbzewoﬁgdoaéscehq cefn nlaesf Shak! B 0804 vent
such as tetrahydrofuran (THF) di met h |neth Iforma de

(DVF), di met hyPharmacgyicaly e%ﬁeeb‘e self ot ﬂ“ieRefn ot 8 #ﬁm STER &f Pt LAY at o
of fornmul a VI . asteitathed by thosesskilicd iBthe ar udhS@nbarticah eedifera tekfs. mel t free of

sol vent and can be catal yzed by acids such as HCl or bases such as
triethylamne or 1, 8 d| azobl cycl 0[5 4, 0]undec 7-ene (DBU). The conpound of
formula VI ENERALJPRE e MBEEHODSt ormula VII in a suitable aprotic
sol vent sugh as DVBO. DWMF or soI vent free often with a basic catal yst such
as DBU or CsC™4, or_a crown ether _such as 18-crown-6 at tenperatures

usual |y between rodif tempeinds Gf eheaifpertion may bsoprserred, by g ol krps phemical
conmpound of f ofesdtibs ind/brodcﬂuﬂeﬁ NBGethslea thettiitdwihd) genaril preparafivet Hahadsakd | ng

gﬁé e[ Ieﬁ{): r \é_\ﬁt lu lr %d ! 6%&’%‘? a¥dh ﬁ'lecrea&e? eln Os];rntﬁtlilsllztil?'gb hle ﬁBﬁv%ﬂrbsfbrs ¢ attel rXorE: ({ela lv:‘:d'j sed)

particular examples being presented below in the experimental section describing the

25  working examples.

All variable groups of these methods are as described in the generic description if
they are not specifically defined below. When a variable group or substituent with a given
symbol (i.e. R, R*, R®, G, G*, G*, or G*) is used more than once in a given structure, it is
to be understood that each of these groups or substituents may be independently varied

30  within the range of definitions for that symbol. As defined above, the compounds of the
_ invention contain ring units each of which may independently bear between O and 5
substituents G', G”, or G*, which are not defined as H. By contrast, it is to be noted that in

the general method schemes below, the G', Gj, or G* substituents are used as if their

definition includes H, to show where such G', G*, or G* substituents may exist in the
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one skilled in the art. Internmediates of formula V and VII are often 2 7 MAR 7004
commercial or are conveniently prepared by nethods well known to those
skilled in the art. For exanple see Martin, |I., et al. Acta. Chem Scand..
1995 49 230 for the preparation of VIl in which Yis 25 --CH2-O and @ is
4-pyridyl substituted by a 2-am nocarbonyl group (2-CONH2). 32 2 2 NAP,

1006 WO 01/23375 Method ARL CO2R R2 CO2R 11 x | HV "M H2NNH2 hal VI H

1 021-Y VIl PQ(hal)g PCT/USOCO 26500 hal NH' N NH or P(hal)5 R2i N hal 1V
X. M @1Y |-A REFERENCE TABLE FOR PREPARATI ON OF STARTI NG MATERIAL Il 5 For
di aci d: Hef f nBPYVR¥S joullie, M Synth. Commun.. 1991 Co2di32PP%%Y 105 5

The diacid can be converted to dineth
structures, and for ease in drawing. No change in the definition of G', G, or G* is

intended by this non-standard usage, however. Thus, only for purposes of the general

method schemes below, G', G, or G* may be H in addition to the moieties set forth in the

definitions of G', G°, or G*. The ultimate compounds contain 0 to 5 non—hydrogeﬁ groups
5 G G,orGh

Within these general methods the variable M is equivalent to the moiety

—(CR42)P@ G%q : . .
in which each variable group or substituent is allowed to

independently vary within the limits defined earlier for that symbol.

10 Within these general methods the variable Q' is equivalent to the moiety
A—B

N\

D=E 3
9 in which L is N and each other variable group or substituent is
allowed to independently vary within the limits defined earlier for that symbol.

Within these general methods the variable Q is equivalent to the moiety

A—B
AR

TR e )q in which each varable proup or substituent is allowed to
15  independentty vary within the limits defined earlier for that symbol.

It is recognized that compounds of the invention with each claimed optional
functional group cannot be prepared with each of the below-listed methods. Within the
scope of each method optional substituents are used which are stable to the reaction
conditions, or the functional groui)s which may participate in the reactions are present in

20 protected form where necessary, and the removal of such protective groups is completed

at appropriate stages by methods well known to those skilled in the art.

General Method A - The compounds of formula I-A in which X, M, and Q? are

defined as above, Y is —CH;-O-, -CH,-S-, -CHp-NH-, -O-, -S~, or -NH-, and R' and R?

25  together with the carbons to which they are attached form a fused S-mémbered ring
aromatic heterocycle, hal is halogen (Cl, Br, F, or 1 but preferably Cl, Br or F) are
conveniently prepared according to a reaction sequence as shown in Method A. Thus, a
heterocycle of formula II in which R is lower alkyl can be made by one skilled in the art
according to the corresponding published procedures in the reference table. In the cases

30 of thiophene-2,3-dicarboxylic acid (table entry 1) and pyrazole-3,4-dicarboxylic acid
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| ester b S. CORCH3y y reflux in nethanol wth catalytic sulfuric aghck,%m
CO2MeEr | enneyer, H.; von Meyenburg, H He/v. Chirn. Acta.. 1937 20 2 ."%
CO2Me NCOR2Et Commrercially available \ NI H CO2Et C O2Me Bickel, H.; Schm d,
H, Hely. Chim Aca.. 1953 36 664. a CO2Me CO2Me Ni col aus, Mangoni. Gaza.
Chim Ital.. 1956 86 757. X H CO2Me Et Q2CAl der, Rickert. Chem Ber.. 1937
70 1354. /CQOzZEt O | 33 Z2VI AP2004 WD 01123375 PCT/ USOQ 26500 Et O2CNi col aus,
Mangoni. Gazz. Chico. Ital.. 1956 86 757. CO2Et N H Et2CSice, J. J. Og.

Chem . 1954 19 70. ~CO2Et S
WO 01/23375 PCT/US00/26500

(table entry 10), the carboxylic acids are converted to methyl or ethyl esters by treatment
with the corresponding alcohol and catalytic mineral acid (typically sulfuric acid) at
reflux. The diester of formula II is treated with hydrazine hydrate to furnish intermediate
I (for specific reaction conditions see Robba, M.; Le Guen, Y. Bull Soc. Chem. Fr..
5 1970 12 4317). Compound II is treated with a halogenating agent such as phosphorous
oxychloride, phosphorous oxybromide, phosphorous pentabromide, or phoéphorous
pentachlonide to yield dihalo intermediate IV. The dichloro or dibromo intermediates can
be converted to the difluoro intermediate (when desired) by reaction with hydrogen
fluoride. By using iodo reagents such as potassium iodide or tetrabutylammonium iodide
10 in subsequent steps, the iodo intermediate is formed in the rcaction mixtures without being
isolated as a pure substance. Dihalo intermediate IV is treated with a nucleophile of
formula V in refluxing alcohol or other suitable solvent such as tetrahydrofuran (THF),
dimethoxyethane (DME), dimethylformamide (DMF), dimethylsulfoxide (DMSQ), or the
like to furnish the intermediate of formula VI. Such condensations can also be done in a
15 melt free of solvent and can be catalyzed by acids such as HCl or bases such as
triethylamine or 1,8-diazobicyclo[5.4.0Jundec-7-ene (DBU). The compound of formula
V1 is reacted with compounds of formula V11 in a suitable aprotic solvent such as DMSO,
DMEF or solvent free often with a basic catalyst such as DBU or CsCO,, or a crown cther
such as 18-crown-6 at temperatures usually between room temperature and reflux to
20  furnish invention compound of formula I-A. It is understood that the nature of the starting
materials will dictate the choice of suitable solvents, catalyst (if used) and temperature by
one skilled in the art. Intermediates of formula V and VII are often commercial or are
conveniently prepared by methods well known to those skilled in the art. For example see
Martin, L, et al. Acta. Chem. Scand.. 1995 49 230 for the preparation of VII in which Y is

25 —CH,-O- and Q? is 4-pyridy! substituted by a 2-aminocarbonyl group (2-CONH,).
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N CO2Et Tanaka, Y. Tetrahedron. 1973 29 3271. N~ X H CO2Et CO2CH3 Di acbg: AR 7004
Tyupal o, N.; Senenyuk, T.; Kol basina, 0. Russ. J. Phys. ' NChem 1992 év"
463. The diacid can be converted to dinmethyl N ester by reflux in nethanol
with catalytic sulfuric acid. H CO2CH3 Alternatively, the diester is
prepared by reaction of dinmethyl. acetyl enedi carboxylate wi th di azonet hane.
CGeneral Method B - The conpounds of formula I-Bin which M X, and Q2 are
as defined above and Y is -CH2-O, -CH2-S-, -CH2-NH, -0-, -S-, or -NH are
conveniently ‘Pr epar ed as shown in Method B. According to aéﬁr ocedur e
described in YR&E S terature (Tom sawa and Wang, Chem PHEHRSMEIPL. | 21,
1973, 2607, 2612), isocarbostyril VIII is reacted with PBr5 in a nelt to
form 1, 4- di br onoi sAgethetbfine 1 X. Internmediate I X is treated with a

nucl eophile of formula V in refluxing ajcohol to furnish |[pternediate of
formula X Such Repgdeogati ons can ahkso e dongo(m) a mght free of solvent
and can be catal yz¢d by adkt¥¥i2such as | Ntor based such ™S tri et hyl ani ne or
1,8 10 di azobi cyR%0fgy 4 0) undec- 7- g dimehaRNPQR i
reacted with corrpoundzs of formula VII lin a suitable aprotic solvent such
as DMBO, DVF or solvent free often with a basic catal yst ®Blich as DBU or
CsCO4 at el evated tenperatures to furni¥h invention conpd¥ind of fornula
|-B. This nmethod is nost useful when Y s -CH2-S- or -S-. 34 2 2 MAR 2004
WD 01/ 23375 PCT/ l;(S@O’ 26500 MgiMod B XZM, li PBr5 1,WM Br IXH Q1Y VII
Q@~lY R Q

I 1
| |
Voo g N v R2— N
hal Y
Q¥

v I-A

REFERENCE TABLE FOR PREPARATION OF STARTING MATERIJAL Il

5
y CO,CH;4 For diacid: Heffner, R.; Joullie, M. Synth. Commun.. 1991
(SICO CH 21(8&9) 1055. The diacid can be converted to dimethyl ester by
2CH3 '
reflux in methanol with catalytic sulfuric acid.
N._COxMe Erlenmeyer, H.; von Meyenburg, H. Helv. Chim. Acta.. 1937 20
<] 204,
ST coMe
(N j:COZEt Commercially availabie
%
N~ “co,kEt
(ICOzMe Bickel, H.; Schmid, H., Helv. Chim. Acta.. 1953 36 664.
I
07 “co,Me
qcozrwe Nicolaus, Mangoni. Gazz. Chim. Ital.. 1956 86 757.
I
N “co,Me
ElO0,C Alder, Rickert. Chem. Ber.. 1937 70 1354.
CO,Et
7 ]
0
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|-B General Method C - The conpounds of formula |-Cin which M X, R?aa MER 2004
Mand 2 are defined as above are conveniently prepared accordi ng by
reaction sequence 5 as shown in nethod C. In this nethod mis preferably O
and R and R2 together with the carbons to which they are attached forma
fused benzene or fused 5-nmenber ring aromatic heterocycle. Starting

material Xl is either commercial or is prepared by one skilled in the art

as shown in the reference table below Starting material Xl is reacted with
urea or ammopia, usually at elevated tenperature and pressure SI n the case
of ammonia), Y8YEPH 10 inmide XI1. The imde is reacted wiYH/UHY2%®ehyde

XI'll in acetic acid and piperidine at reflux to vield internediate Xl V.
Reaction of XI&t h sodi um bdhestapdrMergoninGaaat Gamolial.. 89560%6h&Y7. sui t abl e
sol vents accorndin CPaR general procedure described by I.W Elliott jand
Y. Takekoshi (J. erocycli¢ Chem 1976 13, 597) yields internediate XV.
Treatnent of |XV vﬁfth a suitable hal ogenating agent such as PCC 3, POBr3,
PClI 5, PBr5 or [ thi nn\ll 15 chl dride vij S
reacted with n&S: oph(l;(I?%l of 1 Stk é@gl ﬁhe"‘rehsﬂxi n?g'al cohol to furnish
i nventi on conpoun ormula 1-C. Such condensations can also be done in
a nelt free of so nt and can be catal yzed by acids such as HC or bases
such as triet th amne or 1 8Jdiazohicyclo[5 4 _0lundec-7-ene (DBU)

Al ternatively Bt Vv caf Teekeohdewdledra 13128 8&Hnedi ate XV be hedting
the two corrponé‘nt with 20 P205 in a nelt to yield invention conmpound |of
structure 1-C ﬂ'u dzalst nmet hod is especially effective when X i s an |am ne
i nker. 35 2 MA_ 2004 WD 01423375 _Met hnd C0 OR3_or NH3 Xl (
NaBH4 NH PCT/ S B 0 1 |REH-dvyeslo. 8 ﬁ?‘j‘ﬁ‘?iﬁf T Refasin, O Rus. o P
N Chem. 1992 66 463. The diacid can be converted to dimethyl
N~ “CO.,CH,

ester by reflux in methanol with catalytic sulfuric acid.

Alternatively, the diester is prepared by reaction of dimethyl

acetylenedicarboxylate with diazomethane,

General Mcthod B - The compounds of formula I-B in which M, X, and Q? are
as defined above and Y is —-CH,;-O-, -CH;-5-, -CH;-NH-, -O-, -5-, or -NH- are
conveniently prepared as shown in Method B. According to a procedure described in the

5 literature (Tomisawa and Wang, Chem. Pharm. Bull, 2/, 1973, 2607, 2612),
isocarbostyril VIII is reacted with PBrs in a meit to form [,4-dibromoisoquinoline IX.
Intermediate IX is treated with a nucleophile of formula V in refluxing alcohol to furnish
intermediate of formula X. Such condensations can also be done in a melt free of solvent
and can be catalyzed by acids such as HCI or bases such as triethylamine or I,8-

10  diazobicyclo[5.4.0Jundec-7-ene (DBU). The compound of formula X is reacted with
compounds of formula VII in a suitable aprotic solvent such as DMSO, DMF or solvent
free often with a basic catalyst such as DBU or CsCO; at elevated temperatures to fumish
invention compound of formula I-B. This method is most useful when Y is -CH,-S- or

—S-.
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XIl ¢ @XI11 (CH2)m)(V (CH2)mXVI 2 QV (CH6 XIV 2V 'MX- M zl\w%mm
REFERENCE TABLE FOR PREPARATI ON OF STARTI NG MATERI ALS OCommercial ()t
OCommercial OH O OH 0O OD.E. Anmes and O Ribeiro, J.Chem Soc., Perkin Trans.
1 1975, / I OH1390. S OH O QJ.R Carson and S. Wng, J. Med. Chem 1973,

16, 172. I | OHN OH O K. Yasuyuki, et al., J. Og. Chem 1986, 51, 4150.
CN OHJ N OHO36 2?2 W 201

WO 01/23375 PCT/USD0/26500
Method B
0 Br X'M X'M
> y
PBr5 V =
Br
Vil Br
IX X
p X
QZ/Y XN
Vil “
o
1-B

General Method C - The compounds of formula I-C in which M, X, R', R, m

and Q7 are defined as above are conveniently prepared according by a reaction sequence

5  as shown in method C. In this method m is preferably 0 and R' and R? together with the
carbons to which they are attached form a fused benzene or fused 5-member ring aromatic
heterocycle. Starting material XI is either commercial or is prepared by one skilied in the

art as shown in the reference table below. Starting material X1 is reacted with urea or
ammonia, usually at elevated temperature and pressure (in the case of ammonia), to form

10 imide XII. The imide is reacted with an aldehyde XIIT in acetic acid and piperidine at
reflux to yicld intermediate XIV. Reaction of XIV with sodium borchydride in methanol

or other suitable solvents according to the general procedure described by I.W. Elliott and

Y. Takekoshi (/. Heterocyclic Chem. 1976 13, 597) yields intermediate XV. Treatment of

XV with a suitable halogenating agent such as POCl;, POBr, PCls, PBrs or thionyl

15 chloride yields halo intermediate XVI which is reacted with nucleophile of formula V in
refluxing alcohol to furnish invention compound of formula I-C. Such condensations can

also be done in a melt free of solvent and can be catalyzed by acids such as HCI or bases

such as triethylamine or 1,8-diazobicyclo[5.4.0lundec-7-ene (DBU). Alternatively,
reagent V can be condensed with intermediate XV be heating the two components with

20 P05 in a melt to yield invention compound of structure I-C. This last method is

especially effective when X is an amine linker.
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WO 01/ 23375 PCT/ U500/ 26500 Oschneller, et al., J. Med. Chem 1978, .
990. | NH NO OR K. Robins et al., J. Org. Chem 1963, 28, 3041. N ONgAR(HM
f NOvW HO OP. CGupta, et al., J. Heterocycl. Chem 1986, 23, 59. N, / | W
NOw HOOR B. Myer, et al., J. Heterocycl. Chem 1980 17, 159. N Ow
Ne NOw HO General. Method D - The conpounds of fornmula I-D-1 in which
R, R, R6, M X, Y, G3 and Z are defined as above and g is O or | are
conveniently prepared via a reaction sequence as shown in Method D. Thus,
pyridi ne substit pyri dazines or pyridines (1-D5 1) are _functionalized
into substi tu@gcﬂmﬁ'&m nocar bonyl pyridines of formula (I- ERC%USB‘&‘?‘S?"He use
of formam des (XVI1) in the presence of hydrogen peroxide and iron salts,
according to Mefwd€edure described in the literature (Mnisci et al.,
Tetrahedron, 1985,;41, 4157). This nmethod works best when Rl and R2

t oget her const g Ut gsaf used aromatic terocycle or fusedRaromatic
carbocycle. In t| se cas zZ R wnd RL_and R2 & nf Orma fused
10 aromati c, Msopeftc s‘?rdr@ffproducth whi ch Zois CCONHR6 jcan be formed
med th
|

h
an, [
and, if so fofned] s renoved froRf esi r(gf;LJfl;\roducR2 Ehoomat ography.
X u

Jm H
Met hod D X M
_ X Ay (C"I‘z)m XV
02
0 hal x’M
1 1 M
NaBH F'tl " Rl\N X R1I\N
abti, H
rrr—t——— R2 / —_— - R2 / e ——— R2 /
A\
(C"I‘zz)m Xy (‘3":22)01 xVI (Cl":z)rn
Q Q Q2
IC
REFERENCE TABLE FOR PREPARATION OF STARTING MATERIALS
o) Commercial
o
O
o] Commercial
v ! OH
O OH
O
O D.E. Ames and O. Ribeiro, J.Chem.Soc., Perkin Trans. 1 1975,
g | OH 1350,
3 OH
(0]
0 J.R. Carson and S. Wong, J. Med. Chem. 1973, 16, 172.
4 | OH
N OH
!
[
K. Yasuyuki, et al., J. Org. Chem. 1986, 51, 4150.
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OXvll HNRs H FeSOHO0 4. 22 Y I-D1 1 NG~a H37 2 2 nf" 2042%,).
01/ 23375 PCT/ USOQ 26500 General Method E - The conpounds of formula I4EFER 2004
and I-E-2 in which R, RR, R6, M X Y, G3, and Z are defined as above, ¢
is Oor 1, and R3 is lower alkyl are conveniently prepared via a reaction
sequence as shown in Method E. Thus, pyridine 5 substituted pyridazines or
pyridines (1-D-1) are functionalized into substituted 2- al koxycarbonyl
pyridines of fornmula (1-E-1) by the use of nonoal kyl oxalates (XVII11) in

the presence of S2(B-2, acid and catal ytic amunts of AgNO3, according to a
procedure de¥@PYHEd in the literature (Coppa, F. et al., PFO{USYREHP on
Letters, 1992, 33 (21), 3057). Compounds of formula I-E-1 in which R3is H
are then forned by hydrolysis of the ester 10 with a base such as sodi im

hydr oxi de i n pethagol—F+—wate WWWWH—F&; R6
groups are indepengently defi ﬁ‘é as a bv'e,e%ut e'é!'spegi‘?é’r y including those

conpounds in ther R is H are conveniently prepared fromthe|acid
(I-E-1, R3 = eatnent with amine XIX in the presence of a coupling
agent such as (diocycl ohexyl carbodiim de). This nmethod works best Wwhen
R and R2 togetheroconstitut ERX. Rbbihsiaat, A0egetHes. t8B8eIHBYAC] e or fused
aromati c car bpcycl In those cases that Zis CHand R and R2 do not|form
a fused aromaf ¢c| aPM&Someri ¢ si de product in which Zis CCO2R3 can b

LD

formed in thel fNTst i and| if so formed, is renoved fromthe desire
product by chr'dmat o aphy. R0 Method E X MNO.... -A, ,R3 Op XVIII
o] P. Gupta, et al., J. Heterocycl. Chem. 1986, 23, 59.
N‘/ | OMe
hl OMe
(@]
o] R. B. Meyer, et al., J. Heterocycl. Chem. 1980 17,159,
N
N:f | OMe
H OMe
(o]

General Method D - The compounds of formula I-D-1 in which R R%L R4 M, X,

Y, G* and Z are defined as above and q is 0 or 1 are conveniently prepared via a reaction
sequence as shown in Method D. Thus, pyridine substituted pyridazines or pyridines (I-D-

-5 1) are functionalized into substituted 2-aminocarbonyl pyridines of formula (I-D-2) by the
use of formamides (XV1I) in the presence of hydrogen peroxide and iron salts, according to

a procedure described in the literature {Minisci et al., Tetrahedron, 1985, 41, 4157). This
method works best when R’ and R? together constitute a fused aromatic heterocycle or
fused aromatic carbocycle. In those cases that Z is CH and R! and R? do not form a fused

10  aromatic, an isomeric side product in which Z is CCONHR® can be formed and, if so

formed, is removed from the desired product by chromatography.

Method D
X M j?\ XVH M
1 8 1

R =N Ko oN R R N
| 1 H | ¥
R2 =2 R2 =Z

Y. FESO4. H202 Y.

—a? ——G?
I-D-1 I L N Ja o2 | (/N q
_R®

H o
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AgJNONa s O3, 8 22 374 H2SO4 Y'l G |-DH CGeneral Method F - 210
conpounds of formula [-F in which M @@ and X are defined as above H‘%“
an integer of I - 5 and R and R2 together with the carbons to 25 which
they are attached forma fused 5-nenbered ring aromati c heterocycle can be
prepared via a reaction sequence as shown in nethod F. The readily

avai l abl e heterocyclylcarboxylic acid starting material XX is reacted with
butyl lithiumfollowed by dinethylformanm de to yield the al dehyde with
structure XXl.. Reaction of XXI with 38 2 2 VAR 200 WO 01/ 23375

PCT/ UsOO 26508CRYHPEZi ne yi el ds pyri dazi none XXII.. Treat FET{USBY26%8% | with
a suitable hal ogenating agent such as POCI 3, POBr3, PC5, PBr5 or thionyl
chloride yields a halo intermediate which is reacted with nucl eophi I e of

formula Vin refl uxggg ahgansd Et Ol"l-feucroﬂi Sthdk @Fféﬁﬂﬁg;l? Fandclﬁ’é!??rg&ﬁm vén rmil a

XXI'I'l. Such congensatlons can one in and
can be catal yzRd My Xadi d%, gurl:ﬁ Qi% dPﬁI!CdcﬁS Paveeq isWctr hsandrReishpivemaling aoy

1, 8- di azobi Cygdn@érﬁeﬁﬁyq:] éﬂaﬂﬁ%i ae}gﬁ:tlg encél ds %BM kY fledod rlfagﬁ&twpy

condensed with interimediate XXl be (D; the two conponents 205
in a melt td yfubpgutsd|nyridazipes oy mdlm rﬁbal sargsfyaetiontlizpd einfoe setistiwtedhen X

i s an am ne |i nk&tyearb t
XXI 11 with hal i de XX &&mﬁmé%g?rg’ggdﬁ“)%g AR T

F.D. Popp, Het®&f deEyeicest Sl%ew‘i&n feralytic amoy $ HELFHHBRI 1t ér%wure
structure XXVdesdritedtimeit me[fam}%cdfypa IF. asE, rd?qaneawrem&rd nyent3zqnEaopyund

|-F. Method F Boégou?ﬁls of tHV ula 91?-1 121 w% 15215 Iﬂ are then formed by hydrolysis of the ester
10 with a base such as sodium hydroxide in methanol / water. Compounds of formula I-E-2 in

which the R® groups are independently defined as above, but especially including those

compounds in which neither R® is H, are conveniently prepared from the acid (I-E-1, R® =

H) by treatment with amine XIX in the presence of a coupling agent such as DCC
(dicyclohexylcarbodiimide). This method works best when R' and R? together constitute a

15  fused aromatic heterocycle or fused aromatic carbocycle, In those cases that Z is CH and

R' and R? do not form a fused aromatic, an isomeric side product in which Z is CCO,R?

can be formed in the first step and, if so formed, is removed from the desired product by

chromatography.
20 Method E
x-M X" xM
R HO\"/U\ R R RSN
| XVill 1) NaOH w2 | 2
“ AagNOﬁ,z “315208 \ 2) (R%),NH
( l palrs e XX
D1 /N I-E-1 =N DCC
H

0% OR?

General Method F - The compounds of formula I-F in which M, Q* and X are

defined as above, m is an integer of 1 — 5, and R! and R? together with the carbons to

25  which they are attached form a fused 5-membered ring arofnatic heterocycle can be
prepared via a reaction sequence as shown in method F. The readily available
heterocyclylcarboxylic acid starting material XX is reacted with butyl lithium followed by
dimethylformamide to yield the aldehyde with structure XXI. Reaction of XXI with
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X MOH ---+ |

XXl hal

- -NHO 1) BuLi R OGHN2H4 0 XXI X M XXI'll R2 N(Rs
XMXM 2 (CHmMR \ N @@ 5 Base NXXIV C-Y RS XXV |-

Met hod G - The compounds of fornmula I-Gin which M @ and X are

defi ned as above,

mis an integer of 1 - 4, and Rl and R2 together

F %#@?me
15
with the

carbons to which they are attached forma fused 5-nenbered ring aromatic

het erocycl e can be

prepared via a reaction sequence as shown in nethod G

Al dehyde XXI,

yield a hyr ongaci d which is lactonized using nethods well

skilled in th

| act one XXVI.
R2 RR2---r N
01/ 23375
5
10
15
20

frommethod F, can be reduced with sodi um borohydride to

OVE33&%uch as with tol uenesul fonyl chloride tRETAE0Y/265001
Condensation of internmediate XXVI with al dehyde X11I
hydExMenyi€ls Eyridakiginn XRIIQY Treatddent F RAUINiGOa ui@blvAR 028AAnNO

agent such as POCls, POBr;, PCls, PBrs or thionyl chloride yields a halo intermediate
which is reacted with nucleophile of formula V in refluxing alcohol to fumnish intermediate
compound of formula XXIII. Such condensations can also be done in a melt free of
solvent and can be catalyzed by acids such as HCI or bases such as triethylamine or 1,8-
diazobicyclo[5.4.0]undec-7-ene (DBU). Alternatively, reagent V can be condensed with
intermediate XXII be heating the two components with P,0Os in a melt to yield XXII. This
last method is especially effective when X is an amine linker. Formation and alkylation of
the Reissert compound XXIII with halide XXIV is done as described by the general
method of F.D. Popp, Heterocycles, 1980, 14, 1033 to yield the intermediate of structure

XXV. Treatment of XXV with base then yields invention compound I-F.

Method F
o] Q o}
. 1
H |
. |H 2)DMF g2 AN
o)
XX XX1 XX1)
xM M O R x-M
) X \fr 1
P20 | N KCN | N _R®
2s gz N R e
XX CN ©
XX
M
/hal X’M
(CH)m R! Rl
(')2 =N =N
| N RS Base [ N
XXIV R? R*Y
(CHa)n ONO (CHo)m
(52 QZ
XXV I-F

General Method G - The compounds of formula I-G in which M, Q? and X are
defined as above, m is an integer of 1 — 4, and R' and R? together with the carbons to
which they are attached form a fused S-membered ring aromatic heterocycle can be
prepared via a reaction sequence as shown in method G. Aldehyde XXI, from method F,
can be reduced with sodium borohydride to yield a hyroxyacid which is lactonized using
methods well known to those skilled in the art such as with toluenesulfonyl chloride to

yield lactone XXVI. Condensation of intermediate XXVI with aldehyde XIIl in the
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PCT/ USOQO 26500 presence of a base such as sodi um net hoxi de usual ly
sol vent such as nethanol under reflux yields an internedi ate of sZﬂJ@ﬁJm@
XXVI'l. Reaction of XXVII with hydrazine or preferably with hydrazi ne
hydrate at a tenperature of 100 - 150C |l eads to an internediate of
structure XXVI1I1. Conversion of intermediate XXVIII to invention conpound
of 5 structure I-Gis done by nethods as described in nmethod C by using
XXVI'11 rather than XV. Method GO 0 XXI N2H4 XXVil (CH2)mH @ 10 Gbneral
Met hod H - unds of formula I-Hin which the R1
and G3 are d§§ ne §s above are conveniently prepared V|aP§TP%h%??%n
sequence as shown in Method H Thus the nethods described in Martin, |
Anvel t, J.; Vapresgncelof-a bapgisieh as sodiungmgexidmusully ingt salveitesnch Sonetinollg@sr, 49,
230-232 or thor%ﬁu;@?wﬂ?%ﬁ'?ﬂ@n@dﬁ{e steBBRYSOBY1L S WaRhioh Wk HOG/E SRRl bk BYBL 20! €
sed to conve

pyridi ne-4-carboxylic ester u into
XXXI . Reduct i oﬂe%fab]t)’h’ethé!;@@ﬁmaélﬂifé@ 6t 4 sederpyreni 00 n | SEE leads to abioivmnddistenext

done with a méfdstfu@mcmgnﬁge@gm%m @ﬁun%ﬁ&'&‘iatélﬂéh/ﬁﬂ‘ﬁ} nfvgﬁm ﬂu‘g?und of

substituent _is left unchanged to yield al cohol |s a co I's then
heated with a Stygie IsGinhdens bppuetds @ deseribgdtin "wmoé@by dﬁz& X&WAL rithesthanet hod
A under anhydrgus conditions to yield the invention conmpound with formula
l-H 40 OH H 1) NaBH4 2) TsCl XXVI 0 (CH2)'H @ Xl Il Base 2 2 MAR 2004 WO

01/ 23375 Met hod HMethod

O
0
R! y 0 (CHan . 1
[ ° 1)NaBH, R a xR
2) TsCl R2 Base R? XXViE
XX iV (CH2}m H
Q2
o hal M
1 R -M 1
'S Cr
> =N — " R2 =N 2 =N
R v R
(CHaJm, ' (CHzm (CHa)m
Qz | QZ XXIX 62
XV -G
X,M
RV, P20s
10 General Method H - The compounds of formula I-H in which the R}, R%, M, X,

RS, q and G’ are defined as above are conveniently prepared via a reaction sequence as
shown in Method H. Thus the methods described in Martin, I; Anvelt, J.; Vares, L.;
Kuehn, 1.; Claesson, A. Acta Chem, Scand. 1995, 49, 230-232 or those of methods D or E
above by substituting readily available pyridine-4-carboxylic ester XXX for I-D-1 are
15 used to convert XXX into XXXI. Reduction of the ester as described by Martin, et al.
above is next done with a mild reducing agent such as NaBH, such that the amide
substituent is left unchanged to yield alcohol XXXII. This alcohol is then heated with a
base such as DBU or CsCO4 with halopyridazine V1 from method A under anhydrous

conditions to yield the invention compound with formula I-H.
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CO2R3 Base, heat NaBH4 (G 3)g-1 R6 1 General Method | - Invention
and. SR 70k

conpounds having fornmula I-1 in which the R, R, M X R6, q,

defined as above and Wis a bond or -CH2- are conveniently 5 prepared via a
reacti on sequence as shown in Method I. This nethod is especially useful
when q is 1 and XXXI'l1l is 4-chloropyridine. Aternatively, other

4- hal opyri di nes such as 4-fluoropyridine or 4-bronopyridine can be used in
this process. Thus readily avail abl e 4-hal opyridi nes XXXIII are converted

to internedi formula XXXI'V by using the general
met hods D ora%838%9% by substituting the 4-hal opyridine fdr %ﬁﬁ% 6%0

Reaction of XXXIV with either potassium or sodi um hydrogen sulflde ylelds a
thiol having formMehod®V. Alternatively, the alcohol function of
intermediate XXXIl from nmethod His converted to a |eaving group by
reaction with nethanesul fomyP chlorlde akleR  suitable base as
triethylamne in the coI such that |cRmaﬂ@BHaI for NON S
minimzed and the rgsul fAnj iMTErT Mar" acféﬁ‘mnﬁ%herghd plt assi um
or sodium 15 , hydrog%n X§§3 to yiel Na |@f having forndla U .
Either thiol have formnul or foooula RXXVI is reacted yg P
internediate VI from net A and a suitable base such as

di i sopropyl et hyl am ne or CsCO in DVF onMother sui t abl e anhydrous sol vent
or in the absence of solvent to yield 1} D-9. PCT/ USOQ 26500 c02R3 CH2CH 41

22MR2004 WD 01/ 23375 Method | hal nhal R6 1 N R6 KHS or NaHS 1)
MSRC N 1G)g-1 ! Il Base heat 2 _N
M 0 H
R" & 8
el LS
Rz~ N N "RE
Vi hal o

General Method I — Invention compounds having formula I-I in which the R!, R?,

M, X, RS, q, and G’ are defined as above and W is a bond or ~CHj;- are conveniently

5  prepared via a reaction sequence as shown in Method I. This method is especially useful
when q is 1 and XXXI11 is 4-chloropyridine. Alternatively, other 4-halopyridines such as
4-fluoropyridine or 4-bromopyridine can be used in this process. Thus readily available
4-halopyridines XXXIII are converted to intermediates of formula XXXIV by using the
general procedures of methods D or E above by substituting the 4-halopyridine for [-D-1.

10 Reaction of XXXIV with either potassium or sodium hydrogen sulfide yields a thiol
having formula XXXV. Alternatively, the alcohol function of intermediate XXXII from
method H is converted to a leaving group by reaction with methanesulfony! chloride and a
suitable base such as triethylamine in the cold such that polymeric material formation is
minimized and the resultant intermediate is reacted with either potassium or sodium

15 . hydrogen sulfide to yield a thiol having formula XXXVI. Either thiol have formula
XXXV or formula XXXV is reacted with intermediate VI from method A and a suitable

base such as diisopropylethylamine or CsCOy4 in DMF or other suitable anhydrous solvent

or in the absence of solvent to yield I-D-9.
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(G3) ! 6 3r Rbase XXXI 0 1-1 VI hal PCT/US00126500 SH 6 N-R6 CH2pH 6.0 G,
R 1 )RS N Rl RE XXXVI 0 0 General Method J - Invention conpounds
such as those having forrmula 1-J-1 or [-J-2 inwhichthe R, RR, M X W
and G3 are defined as above and having a sul foxide or 5 sulfone within the
structure are conveniently prepared via a reaction sequence as shown in
Met hod J. Reaction of conpounds of this invention that contain a thioether
group either as part of a substituent G, G3, or G4 or as part of Y as
shown in the representative structure 1-1 from Method | can be converted
to the i nvent¥8AVESFpounds with a sul foxi de moiety such FETUSHU2508y
treatnent with one equival ent of mchl oroperbenzoic acid in nethylene 10
chloride or chMeatetiorm (MCPBA, Synth. Commun., 26, 10, 1913-1920, 1996) or
by treatnent with sodi um periodate |p nmet hanol / wat er at between 0 C and
roomtenperature (JpaOrg. Chem, 5g2 25, 6996-7000, 1993). T&e expected
si de products consisfling of m xtus of peari | des andl t he sulfone
|-J-2 can be r@ppgeﬁgﬁglEﬁTﬁﬁdﬁéngp e sﬂﬁiﬁﬁgﬁi;JmQ i <0 taﬁhed by
the use of an addi't®gral, equi val ent Nof A-or 15 preferébﬂy ﬁsof

pot assi um pernanganate in acetic agpg/vter (Eur. J. Med. Ther., 21
1, 5-8, 1986) or by’ﬁgg of hydrogen peroxide in acetic aci Cheth
Heterocycl. Conpd., 15, 1085-108%y,4979). |n those cases thafsynwanted N

oxi des becone a P . 1) MeSO,CI ]
=
Gt | § @t | K
RN N. 6 AN N. s
N R®  2) KHS or NaHS N R
xxxi O XXXvi O
M
’
X
R1
Base, heat | = N
KXV or XXXV - R2 =N
X S- Il
R! w
N
R2 /N q-1 %N N~R5
vl hal 0

General Method J - Invention compounds such as those having formula I-J-1 or

I-1-2 in which the R!, R*, M, X, W, and G are defined as above and having a sulfoxide or

5  sulfone within the structure are conveniently prepared via a reaction sequence as shown in
Method J. Reaction of compounds of this invention that contain a thioether group either

as part of a substituent G', G*, or G*or as part of Y as shown in the representative structure

Il from Method I can be converted to the invention compounds with a sulfoxide moiety

such as [-J-1 by treatment with one equivalent of m-chloroperbenzoic acid in methylene

10 chloride or chloroform (MCPBA, Synth. Commun., 26, 10, 1913-1920, 1996) or by
treatment with sodium periodate in methanol/water at between 0 °C and room temperature

(J. Org. Chem., 58, 25, 6996-7000, 1993). The expected side products consisting of
mixtures of various N oxides and the sulfone I-J-2 can be removed by chromatography.

The sulfone I-J-2 is obtained by the use of an additional equivalent of MCPBA or

15  preferably by use of potassium permanganate in acetic acid/water (Eur, J. Med. Chem.
Ther., 21, 1, 5-8, 1986) or by use of hydrogen peroxide in acetic acid (Chem. Heterocycl.
Compd., 15, 1085-1088, 1979). | In those cases that unwanted N oxides become a

significant product, they can be converted back to the desired sulfoxides or sulfones by
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significant product, they can be converted back to the desired sulf éigﬁ&
or sulfones by g-1 1 42 27MAR 2004 WO 01/ 23375 PCT/ USOQ' 26500 hydrog rp ""B[H
in ethanol /acetic acid with pall adium on carbon catal ysts (Yakugaku

Zasshi, 69, 545-548, 1949, Chem Abstr. 1950, 4474). Method J MM x x
R--JJ R NRNXdn 1R SWOXxdn. 2 M x (&8)g'. i (&) gt J (XR)q
I NN f-I 1-J-11-J-2 5 CGeneral Method K - Invention conpounds havi ng
formula I-K in which the R, R2, M X and QL are defined as above are
conveniently ared via a reaction sequence as shown in Nethod K. One
skilled in th&® B Prepares starting materials of structuf&VUEAY py

met hods known in the literature. For exanple XXXVII wherein R1L and R2 10
toget her with heogemationnis dtimnorcetic adidywitr galbtituac be deafbon noataly2ts 3-Yakingki t ut ed
t hi ophene, % e xazol e or thiazole are
prepared usi nngé%eé’{) 545%@ lﬁ%%h%%[ %&plv'{ewnﬁu? . Og. Chem, 1981, 46, 211
and hydrolizi niethpdlinitially formed tert- butyl ester with trifluoroacetic
acid. The pyrazole startjng material ca be prepared by ,, reacting

2- oxo- 3- pentyn-1, 5-di oiy¢ acid (J. Chemy/ hys 1974, 60 h1597) with 15

di azonet hane. The artlng naterlal1mh reln R and together with the
carbons to which t ane at t ached® a phenyl iepared by the

met hods of Q/nerma g etOxde t NJ. O®freen 1956, 19, 222, 225.
Conpounds of fornu R and-R?—*ar@ Qe al kyl are
conveniently prepared Cmordlng to pﬁb'edures given i Spat ent  CH 482415

(Chem Abstr. 120261u The crude aci d of forrrul XXXVI'T is 20
subsequent |y treat e(i’:‘- | ydra2| ne(&® ur| |sh pyr i dﬁﬁ—no e XXXVIII (for
specific reaction condinrons see Vaughiin R; Bair L, J. Am Chem
Soc. 1946 68 1314). W +-J-1 1-J-2

5

General Method K - Invention compounds having formula I-K in which the R',

R’ M, X, and Q' are defined as above are conveniently prepared via a reaction sequence

as shown in Method K. One skilled in the art prepares starting materials of structure
XXXVII by methods known in the literature. For example XXXVII wherein R' and R?

10 together with the carbons to which they are attached form a 2,3-substituted thiophene,
furan, pyrrole, cyclopentadienyl, oxazole or thiazole are prepared using the general
chemistry given in J. Org. Chem., 1981, 46, 211 and hydrolizing the initially formed tert-

butyl ester with trifludroacetic acid. The pyrazole starting material can be prepared by
reacting 2-oxo-3-pentyn-1,5-dioic acid (J. Chem. Phys. 1974, 60, 1597) with

15 diazomethane. The starting material wherein R' and R’ together with the carbons to
which they are attached form a phenyl are prepared by the methods of Cymerman-Craig et

al., Aust. J. Chem. 1956, 9, 222, 225, Compounds of formula XXXVII in which R and R?

are lower alkyl are conveniently prepared according to procedures given in patent CH
482415 (Chem. Abstr. 120261u, 1970). The crude diacid of formula XXXVII is

20  subsequently treated with hydrazine to furnish pyridazinone XXXVIII (for specific
reaction conditions see Vaughn, W. R.; Baird, S. L. J. Am. Chem. Soc. 1946 68 1314).
Pyridazinone XXXVIII is treated with a chlorinating agent such as phosphorous
oxychloride to yield an intermediate dichloro species which undergoes hydrolysis upon
aqueous workup to fumish chloropyridazine XXXiX. Chloro acid XXXIX is treated with

25 anucleophile of formula V in the presence of a base such as sodium hydride in a solvent

such as DMF or in the absence of a solvent. The resultant acid XXXX is reduced with a
reducing agent such as BH3»THF according to the procedure of Tilley, J. W.; Coffen D. L.
Schaer, B. H.; Lind, J. J Org. Chem. 1987 52 2469. Product alcohol XXXXI is reacted
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Pyridazinone XXXVII1 is treated with a chlorinating agent such as .
phosphorous oxychloride to yield an internedi ate dichloro species Wit 1004
under goes hydrol ysis upon aqueous workup to furnish chloropyridazi ne
XXXI X. Chloro acid XXXIXis treated with 25 a nucl eophile of fornula V in
the presence of a base such as sodium hydride in a solvent such as DW or
In the absence of a solvent. The resultant acid XXXX is reduced with a
reduci ng agent such as BH3THF according to the procedure of Tilley, J. W;
Coffen D. L. Schaer, B. H; Lind, J. J. Og. Chem 1987 52 2469. Product

al cohol XXXXIWQ 8/ %cted 43 2 2 Kf'AR 2 0 0 4 WO 01/ 233 FSTBEN268800/ 26500
with a base and optionally substituted 4-halo-pridyl, optionally
substituted 4-hig o bagrind eptlondlly egtisiinral h—%alﬁlphﬂ?ll topfiell A -shsdkianddy 4indRz Y|

(XXXXI'l') to furnish inventi onpoynd of fo -K (for_ specific
reaction condi Qﬁ“ﬂﬂ%’l s‘é“ec’%ﬁ’l‘]ﬁg’wf‘gbjt.%f?a ; R@B‘@K?éﬁ% &XXXWJ e Simish inyention o ach,
A.; Longri dge, colpolind offtinula IEK (far spedific Rattioartondhiond see@adow NEABIERM. HS 57

0 OOH 3000 11K BRI LRTSRISE £ b NPRaD & XRSRR e Chemdf By or

| 5 575158).
Method K
R\__CO,H o O
H.NNH.
. | COH —2—2~ [
R I Rz~ N
CO,H
XXV OOV
cl M x M
1.POCI R’ | R!
2. H203 | N H | N
0% “OH 0” “OH
XX XXXX
M M
1 1 000K e 1 1
R 1 R
BHy*THF =N @ N
R2 =N hal =F,Cl, Bror! g2 =N
1
OH 0-Q
XXX K

General Method L - Invention compounds having formula [-L in which the R',

R% M, X, and Q' are defined as above are conveniently prepared via a reaction sequence

10 as shown in Method L. Thus alcohol of formula XXXXI from method K is reacted with
methanesulfonyl chloride in the presence of a suitable base followed by potassium or
sodium hydrogen sulfide to yield thiol XXXXIII. The thiol is then reacted with 4-
halopyridine XXXXII from method K in the presence of a suitable base such as
triethylamine to yield invention compound I-K. Alternatively, XXXXI is converted to

15  halo intermediate of formula XXXXIV by methods well known to those skilled in the art
and the halide is reacted with thiol XXXXV to yield I-K. Intermediate XXXXIV can also

be converted to intermediate XXXXII1 by treatment with KHS or NaHS. Reagents
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X, M XXxX CGeneral Method L - Invention conpounds having formula I-L in,,,,
which the R, R2, M X, and QL are defined as above are conveni entl ¢ MAR 7004
prepared via a reaction sequence 10 as shown in Method L. Thus al cohol of
formula XXXXI fromnmethod Kis reacted with nethanesul fonyl chloride in
the presence of a suitable base followed by potassiumor sodi um hydrogen
sulfide to yield thiol XXXXIII. The thiol is then reacted with 4-

hal opyri dine XXXXII from method K in the presence of a suitable base such
as triethylamine to yield invention conpound I-K Alternatively, XXXXI is
converted to W8'NZP& i ntermediate of formula XXXXIV by met MIM0URE0 known
to those skilled in the art and the halide is reacted with thiol XXXXV to
yield 1-K | nt &Xred ateeithedhveriably alsbblelyachas Avngartapthpyrdinendrenmediragaeed
XXXXI'I'T by tre 1M , s 44 2 2 MAR 2004 WO 01/ 23375
PCT/ usomzasoowlngf]éné’%( h@@’é%?@?ﬁ%@%vai | abl e such as

4- mer capt opyridine or can be prepared by one skilled in the art such as by
met hod | abovepBljod L X. M 1) McSQ2CI base or use XXXXIV $ H XXXXI | |
SCClI2 for hal = C or CHBr3, P(Ph)3 for hal = Br 5 EXPERI MENTAL: XXXXI V
Exanpl e 1: Preparatign of1§@§(§-cphl or ophemyl am no) - 4- (4- 1OX.M

pyri dyl t hi 0)i soqui ffol i ne Bhee SteEp | ., Prepar ajshah dﬁ' I n%r diate A: A
yril and 14. %@3. 68m\bl  of
was

m xture of 2.9® . 07 Mnde Xadkxiivs 0B ;
el thar 15 e0&t he N140 C. The

phosphorus pent abf ory de -wete—at+ored,
melt turned i nRE aYred | iditiora¥eliSaRter Yabout 10 minut 8 tHe reaction

m xture solidified was cool ed. The tion m xtur eiQshed up and
XXX LK
XXXX SOClI, for hal = Cl i
or CHBrs, P(Ph); xM
for hal = Br R!
[
i
Rz~ N
hal
5 XXXXIV
EXPERIMENTAL:
Example 1: Preparation of 1-(4-chlorophenylamino)-4-(4-

10 pyridylthie)isoquinoline

Br

~N
/

Br
Step 1: Preparation of Intermediate A: A mixture of 2.90 g, 19.07mMol of

isocarbostyril and 14.40 g, 33.68mMol of phosphorus pentabromide were allowed to melt

15  together at 140 °C. The melt tumed into a red liquid and after about 10 minutes the
reaction mixture solidified and was cooled. The reaction mixture was crushed up and
dumped into ice water. The resulting solid was filtered and air-dried. wt. 5.50 g, 96%
yield, mp.=94-96°. R=0.66 in 40% cthyl acetate in hexanes.
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1+

5.50 g, 96% vyield, np.=94-96. Rf=0.66 in 40% ethyl acetate in hexanes

2 2 NP'L U0 MAP, WD 01/23375 PCTIUSOQO 26500 CI HN Br Step 2: A mxture
of 1.00 g, 3.49 nmwbl of 1,4-dibronoisoquinoline (Internediate A) fromstep
1 and 4-chloroaniline were nelted together at 140. The reaction m xture
turned into a deep red liquid and after about 10 m nutes the reaction

m xture solidified and 5 was done. The reaction m xture was broken up and
triturated wth 150 net hanol / THF mi xture then filtered air dried
without furth&P? ﬁﬁ’??sflcatl w. 0.75 g, 64.4% np.=260- f@é‘g SUHM. 58 in
40% et hyl acetate in hexanes Cl N Step 3: A mxture of 0.05 g, 0.1498 mwol
of 1-(4-chloroaniline)-4- 10 bgorefsoquiniline and 0.02 g, 0.18mwl of

4- mer capt opyri di ne were conbi and mel ted together at 140 for about 10

m nutes. The resulting reacHnON™m xture was purified on a 1000 mi cron prep
pl ate using 5% net hanol i hxanes as the solvent. wt. 0.0103 g, 19%
yield, np. 192-195. RFO. I n™M0% et hyl acetate in hexanes. 15 Exanple 2:
Preparation of 1-(indan-S A1 No) - 4- (4-pyridyl thio)isoquinoline HN 46

2% x, ; ;2004 WO 01/23375 PCT/ KISOO 26500 The procedure used for the
preparation of Exa was used to prepare the title conpound
substituting 5-am %F&%Fa’hé“’%‘ie 0&19%80{) Mol ﬁélﬂrﬁi‘@?féﬂs‘ﬂ“m%‘e QL"G@U‘I@B‘C TLC

Ef 0. fﬁ (40:%) ehhyrbmawpt Bh 4- Hll&@&ﬁnﬂas\)/erc &eﬁx@f@ktﬁafa l%ﬁﬁlﬁfle_ﬁédcﬂéh mxéﬁre(
enzot hi azo ri i SQ i ne e edur e
nea for the DRI R Biebatd n Sler Ras BN B e SDh e and
conmpound bys5 sulsst doheit Thegeftiammhabe mobrbkamqi and ftoturadedoithor S50 thethsol/THB ep
2. 10 TLC K Om§(§uré %I%%e hﬁ&@& larllc!T'ﬁaltrhci{-ll n“erith%n %Ir{ e})un lcat1c§187 wt. 0.75 g, 64.4%,

mp.=260-263°. R=0.58 in 40% ethyl acetate in hexanes.

[

HN

dunped into ice water. The resulting solid was filtered and air-drigd. fw\vﬁ%{“

Step 3: A mixture of 0.05 g, 0.1498 mMol of 1-{(4-chloroaniline)-4-

10  bromoisoquiniline and 0.02 g, 0.18mMol of 4-mercaptopyridine were combined and

=N

melted together at 140° for about 10 minutes. The resulting reaction mixture was purified
on a 1000 micron prep plate using 5% methanol in hexanes as the solvent. wt. 0.0103 g,
19% yield, mp. 192-195°. R=0.50 in 40% ethyl acetate in hexanes.

15
Example 2: Preparation of 1-(indan-5-ylamino)-4-(4-pyridylthio)isoquineline

L0

HN
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Exanpl e 4: Preparation of 1-(4-chlorophenyl am no)-4-(4-

pyridyl methyl)isoquinoline ON 15 Step 1: A m xture of honophthal i m de:st 70
ng, 4.78mol ), 4- pyridi necarboxal dehyde (0.469 nL, 4.78 nmol) and
piperidine (0.5 nL) in acetic acid (25 nL) was heated at reflux for 1 h.
The resultant solution was cooled to room tenperature. The solid product
was renoved by filtration, washed by water (4 x 10 nL) and dried under
vacuumto afford 920 ng (3.67 nmol, 77 %yield ) of a mxture of Z and 20 E
i soners of the above conpound. 'HNVR (DMSO d6) conpl ex proton si gnal s shown
in aromatic We@H5due to existence of both E and Z i sonBFYUSHESEY 257
(MtH) +, 252 (M+2 H)}. 47 27.i th200 WD 01/ 23375 PCT/ USOQ 26500 O N Step 2:
To a suspensi on of That aroceduge usad Eritleed prépbrafion gf Exanplarheky used tomréfaantbt tifl250
m-) at 0 C was_add sl owly..sodi um bor ohydri de (3..0 79 | )

T xture vas  SRTOREY WarReieE F e Mot o HioRrobiipe gl ar Ve o014,
reacti on was JUEhRBHE4D (@¥eretlyl watagyinh@&@nesl.) and stirred for 10 minutes. The
resulting m xture was concentrated to renove solvent. To the residue was
added water with ice (100 nL) , and adjusted the pH= 2 with 2 N HC
solution. Stirred EsampR ni Jrut eBrepacitien 2 ol NAGH uhenzothiddobd-ylaiminaddh@t i on

was about 11. ti .solution was extracted by CH2ClI 2 (4 x 100m).
The conbi ned @gggﬁﬁﬂ%o%g%gﬁgere col l ected, dried over MgSO™ and

concentrated. The residue 10 wa tgifi ed by col um chromatography (1:10
v/ v et hanol - di chl or onet hane) @ ord 400 ng of the title conpound as a
H-
2H)

solid (1.70 mml, yield 25 84§. MR (MeOHd4) 8.33to 8.39 (m 4H), 7.50
to 7.68 (m 3H), 7.30-7_3] , 7.14 (s, 1H), 4.15 (s, 2H); M5 ES 237
(MrH) +, 238 (Mr2H); TLQ 10)v/ v net hanol - di chf oromet hane) Rf= 0.40. CI HN
N 15 Step 3: A mxture O | oroaniline (178 ng, 1.40 nmol), phosphorus
pentoxide (396 ng, 1.40 nmmd.) _and triethyl am ne hydrochl oride (193 ng,
1.40 mmol) was heated and stlrred under argon at 200 C for 1.5 h or until
a honogenous nelt has forned. Nthe nelt was added starting material (82

ng, 0.35 mmol). Th ' ' ST t i The
resul tant solid bl 216{(3 rﬁgégg%vq\gga ﬁ%g{eg” to_u%%fr%sglﬂget hg%sgﬂco?@ p&%ércégtbtan}]ed
wat er (10 ml) omepeund s sebstitnting freminebenethinzal¢ fer drehlogganitisomistealed until the

bl ack 10 TLC Ry 0.36 (5%methanol/methylene chloride); MS=387
Example 4; Preparation of 1-(4-chlorophenylamino)-4-(4-
pyridylmethyl)isoguinoline
O
NH
(@)
|
| =
=N
15 Step 1: A mixture of homophthalimide (770 mg, 4.78mmol), 4-

pyridinecarboxaldehyde (0.469 mL, 4.78 mmol) and piperidine (0.5 mL) in acetic acid
(25 mL) was heated at reflux for 1 h. The resultant solution was cooled to room
temperature. The solid product was removed by filtration, washed by water (4 x 10 mL)
and dried under vacuum to afford 920 mg {3.67 mmol, 77 % yield ) of a mixture of Z and

20  E isomers of the above compound. 'H-NMR (DMSO-ds) complex proton signals shown in
aromatic region due to existence of both E and Z isomers. MS ES 251 (M+H)", 252
(M+2H)". ‘
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mass had becone sol ubl e. Dichl oronet hane (40 nL) was added and concentrated
ammoni a (-P2 nL) was added to adjust the mixture to pH = 10. The orgamii 200
| ayer was separated, and the aqueous |ayer was extracted with

di chl oronet hane (3 x 20 nL). The conbined organic |ayers were dried over
MySO4, filtered, and concentrated. Purification 48 WD 01/23375

PCT/ USOQ' 26500 by preparative TLC plate (1:10 v/v nethanol -di chl or onet hane)
yielded 26 ng (0.08 nmol, 22%vyield) of the title conpound as a yell ow
solid. "H NWR gI\/EO—I-d4) 8.37 (d, J =7.8 Hz, 3H, 7.86 (s, 1 7.55 to
7.77 (m 5H) ,WeMYPHD 7.33 (m 4H), 4.31 (s, 2H); M5 ES 4GP TLC
(1:10 v/v nethanol -di chl oronmet hane) Rf= 0.45. 5 Exanple 5. Preparation of
1- (benzot hi azol - 6-yl am no) - 49( 4- pyri dyl met hyl )- isoquinoline HN N The
procedure used for the p :o.-. of Exanple 4 was used to prepare the
title 10 conmpound by s i ng 6-am nobenzot hi azol e for 4-chloroaniline
in step 3. |HNWR (MeOH U4 ™~08 (s, IH), 8.37 to 859 (m 4H), 7.79 to
8.01 (m 2H), 7.60 to 7.78 ( AH), 7.30 (d, 2H), 4.34 (s, 2H); M5 ES 369
(MrH) +; TLC (1:4 v/v hexane-ethyl] acetate) Rf = 0.20. 15 Exanple 6:
Preparati on of 1-( indan-5-yl amzA9)-4-(4-pyridylnmethyl)- isoquinoline HN N
The procedure used for,the preparation. . of Exa 4 s. . used to. pr e the
(1 compound by SabE T e PIRERLRE Sy sEBIP B0 BRRHATH B RA T
3. "H NWVR (MeOHLR6t @27 as3@dédnslov@isodigm A@rahgdride 3.0 (gny9 Bid)o]). Thd Hixtere wa@7 (m
4H), 4.26 (s, : ; - t ' 352
(MH) +; TLC (13%@"\‘771 \2/” ﬁ%’éi‘iaﬁ’e‘-%é‘t‘%{ﬂt'%ﬁ?aﬁﬁ?g QR’?:] Qo;%%%aéﬁéhz‘%yﬁue%%%gﬁﬁm
01/ 23375 PCY/ Ustey U850b) eachpisted for 1 pmeputesatlhe fesfting mixture was concentrated to

1- (3-f 1 uor 0- 4- RRfohy LdPRaN b A8 rBftue drab SddeB WateH WA TRE PddoImIL)S @stddiatdime gi\-N The
procedure used for the preparation of Exanple 4 was used to prepare the
title 5 conpotlehByN Shhiofytiop: $m&dé9rf1|0uwwf«aﬁﬁ@éﬁﬁ %lﬁ‘?ﬁ*i“ﬂ‘él Pf”g?f e solution
4-chl or oani | i n@ad #bowt @p. 3The dekulting solution was extracted by CHyCl; (4 x 100mL). The

combined organic layers were collected, dried over MgSO, and concentrated. The residue

10  was purified by column chromatography (1:10 v/v methanol-dichloromethane) to afford
400 mg of the title compound as a solid (1.70 mmol, yield 25 %). '"H-NMR (MeOH-d)
8.33 to 8.39 (m, 4H), 7.50 to 7.68 (m, 3H), 7.30-7.31 (m, 2H), 7.14 (s, 1H), 4.15 (s, 2H);
MS ES 237 (M+H)+, 238 (M+2H); TLC (1:10 v/v methanol-dichloromethane) Ry = 0.40.
Ci
HNQ
~N

=

| N

=N

15 Step 3: A mixture of 4-chloroaniline (178 mg, 1.40 mmol), phosphorus pentoxide
(396 mg, 1.40 mmol) and triethylamine hydrochloride (193 mg, 1.40 mmol) was heated
and stirred under argon at 200 °C for 1.5 h or until a homogenous melt has formed. To the
melt was added starting material (82 mg, 0.35 mmol). The reaction mixture was stirred at
200 OC for 2 h. The resultant solid black mass was cooled to 100 °C. Methanol (5 mL)

20 and water (10 mL) were added and the reaction mixture was sonicated until the black
mass had become soluble. Dichloromethane (40 mL) was added and concentrated
ammonia (~2 mL) was added to adjust the mixture to pH = 10. The organic layer was
separated, and the aqueous layer was extracted with dichloromethane {3 x 20 mL). The

combined organic layers were dried over MgSOy, filtered, and concentrated. Purification
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NVR (MeOHd4) 8.34 (d, 3H), 7.87 (s, | H, 7.54 to 7.69 (m 4H), 7.1£q Q. .
7.31 (m 4H), 2.22 (s, 3H): MS ES 344 (M:2H)+; TLC (1:4 v/v hexane-%t byl 2004
acetate) Rf= 0.20. Exanple S. Preparation of 4-(4-chlorophenyla mn

0)-7-(4- 10 pyridyl net hoxy)thieno-12, 3-d] pyri dazine CO2H S- -'-CO2H Step A
dry, 2 L, 3-necked, round-bottomed flask was equi pped with a nechani cal
stirrer and addition funnel. To the flask was added 2-thi ophenecarboxylic
acid (25 g, 195 mml) in anhydrous THE (500 ni) under argon. The m xture
was cooled to 15 78 Cwith a dry ice-isopropanol bath and allowed to stir
for 30 min. WEW¥Bithiumin Hexanes (2.5 M 172 L) wadCAYaWEFR opwi se
over 30 mn. The reaction was kept at -78 C for an additional hour with
stirring then i prepgativedELC ghatal dE phe hettaholdtidhl sahdibdne) dhiclded d6. myV(0.b8

addition of the c n.di.oxi,de . .the reacgtion,bec dhick. T i
renmai ned at - 7%@?2(2' yéegé)é’zﬁﬁieﬁflﬁﬁoﬂp%ﬁ?s %’éelﬂwégl\sgr ﬁmkﬁt@egﬁo‘{“%gﬁriﬁg?
reacti on was 2078uef)CGHET.86i(ENHY, NSHEI7. 77213 SHY,)7.23n6 738 lrayad), 4.81 (sl MS$ . The
| ayers were se “an e .aqueous | was extracted with EtQAc (3 X
200 nl). The oﬁ%@‘?ﬁt@&@ygﬁl&é &/elroeV E‘S‘ﬁ%’f"rﬂ%{f,ﬁ{"m’?e@&“%&?@d% and concentr at ed
by rotary evaporation. The brown solid was «crystallized from hot
i sopropanol and dried overni,ght under uum . Desi r.ed. t hi.gphene-
2, 3-di carboxylic aé‘él—“\ﬁﬁyfs—bgge |aﬁale%1(?“(%f7.¥' fnzn%?%rlf#ﬂl?m %3?’3?’8??""1'3}!}3%
(DVBO- d6) 25 T7is@finddine]= 1.5, 1), 7.38 (d, J = 4.8, 1); ES M5 (M+H) += 173;
TLC (Chl orof orm MeOH water, 6;4: 1,),; Rf=0.74. 50 7;y~J7014 WO 01/ 23375
PCT/ USOQO 26500 Step 1A Alter @ vey y, 3-thiophenecarboxylic acid rather
than 2- thi ophenecarboxylic aCke ™ hsls been used in step | to yield the sane
product. CO2Me t'0 2 e St'ép 2: AIlL, round-bottoned flask was equi pped
with a stir bar and ref Ncondenser. To the flask was added the product
of step 1 (62 g, 360 MeCH (500 m.) wth a catal ytic anmount of
H2SO4 (-5 nL). The reaction s heated to reflux and stirred for 24 h. The
reaction was cooled to rt an centrated rotary evaporation. The brown
mxture was purified by silica ggl chromatography (Hexane-EtOAc 80: 20
gradient to 60:40). Desired t hyl thiophene-2, 3-di car boxyl ate was
obtai ned (21.2 g, IT86prnalute (k&1 B theyprepadipn ofEXdvRle( ONVBQselbio pre@: theltitled =
?Hgg(a:]‘)ei Et7r 32,0()%80%‘%1),@ sﬁ?s_tiﬁ)ti&g iga%ir(o%enz%fhigmleqzr 4-&&0%&&'\{% IEDCEE 2%:-LNM-H‘C
(MeOH-ds) 9.08 (s, 1H), 8.37 to 8.59 (m, 4H), 7.79 to 8.01 (m, 2H), 7.60 to 7.78 (m, 4H),

7.30 (4, 2H), 4.34 (s, 2H); MS ES 369 (M+H)"; TLC (1:4 v/v hexane-ethy] acetate) Ry =
0.20.

15 Example 6: Preparation of I1-( indan-5-ylamino)-4-(4-pyridylmethyl)-

HN

~N
>

isoquinoline

| =
=N

The procedure used for the preparation of Example 4 was used to prepare the title

compound by substituting 5-aminoindane for 4-chloroaniline in step 3. '"H-NMR (MeOH-

20 d4) 8.35 (m, 3H), 7.46 to 7.77 (m, SH), 7.15 to 7.27 (m, 4H), 4.26 (s, 2H}, 2.87 to 2.90(m,

4H), 2.05 to 2.10 (m, 2H); MS ES 352 (M+H)"; TLC (1:4 v/v hexane-ethy] acetate) Re=

0.25.
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ONH NHO St ep 3: A 250nm, round-bottoned flask was equi pped vvithzah:anji i
bar and reflux condenser. To the flask was added the product of step 2 ('EL‘62
g, 80 mml), hydrazine 15 hydrate (6.6 nL, 213 mmol), and EtCH (77 nL) and
refluxed for 2.5 h. The reaction was cooled to rt and concentrated by
rotary evaporation. Water (50 nL) was added and the filtrate was separated
fromthe insoluble solids. The aqueous |ayer was concentrated by rotary
evaporation to give a pale yellow solid. The solid was dried in a vacuum
oven overnight at 50 C. Desired thieno[2,3-d)pyridazin-4,7-di one was
obt ai ned (12%]9017133550 mmol ; 89%vyield); 'H NVR (DVBO db) ZBESPRes§= 5 1
1), 7.42 (d, J=5.1, 1); ES M5 (MH) += 169; TLC (di chl oronet hane- MeCH,
60: 40); Rf = 0.58. E3ample St:epPrepaPrtopar af i oh(Jefludroidematbgliphérnylahind)-L260 L,
round- bot t oned_{ | . j d wwth a stir bar and reflux condenser. To
the flask was gﬁg@@hf%@?ﬁg%g of step 3 25 (2.5 g, 14.8 mmol),
phosphorus oxychl oride (45 niL, Craol ), and pyridine (4.57 nm, 55 mol)
and refluxed for 2.5 h. The rg ion was cooled to rt and poured over ice.
The mxture was separated g
chloroform (4 x 75 nL). 51 2jf A~ "7 7-MAl,c WD 01/ 23375 PCTI USO0/ 26500
The organic | ayers were d, dried (Na2SO4) and concentrated by rotary
evaporation to give a |l ow solid. Desired
4, 7-di chl orot hi eno[ 2, 3-d] pyr| dazine (Internediate B; 1.5 g, 7.3 nmol; 49%
yield); np = 260-263 C, | H DMSO-d6) 8.55 (d, J = 5.7, 1), 7.80 (d, J
=57, 1); ES M5 (MtH) += 206; (hexane- EtOAc, 70:30); Rr = 0.56. See 5
al so Robba, M; Bull. Soc. Chi Fr.; 1967, 4220-4235. Cl CI Step 5. A 250
mL, round- bott omred The gekedussused fr pheepteparatinn af Exampledrdwanmdd togfrepaxe thofidenser .
To the flas Folexals [X] fa ; ) . v A
chl or oani | I%e%}@%ﬁe%hgbﬁ%%l g?%o%ﬁ Oﬁkgggé%{f&%%l%gﬁlﬁf g“%vi‘a 3r'ef{luxed
for 3 h. An 1M @f5E1-4918:3¢ (@ EDh PAT & B 7r56110 7168 (medld), i70A taf 8EFM3H, The
reacti on was cppl @BH)OMSIESIE (MAGHFOTLE (1S aRkiREUaR)d) RE L babi on and
washed wi th hexane. The desired 7-chl oro-4-(4-
chl or ophenyl am no) t hi eno[ 2, 3-d] pyri dazi ne was obtained (6.5 g, 21.9 nmol;
60% yield); np= 1¥8abfk C, ES MPlephtdtior 296f TLA-(dHhimbphenidaim)-768- 40) ;
Rr= 0. 48.

10

pyridylmethoxy)thieno-[2,3-d]pyridazine
CO.H
X
7 Nco.H
Step 1: A dry, 2 L, 3-necked, round-bottomed flask was equipped with a
mechanical stirrer and addition funnel. To the flask was added 2-thiophenecarboxylic acid
{25 g, 195 mmol) in anhydrous THF (500 mL} under argon. The mixture was cooled to —
15 78 °C with a dry ice-isopropanol bath and allowed to stir for 30 min. r-Butyllithium in
Hexanes (2.5 M, 172 mL) was added dropwise over 30 min. The reaction was kept at —78
°C for an additional hour with stirring then placed under an atmosphere of dry carbon
dioxide. With addition of the carbon dioxide the reaction became thick. The reaction
remained at —78 °C for an additional hour before warming to —10 °C. The reaction was
20 quenched with 2 N HCI (213 mL) and allowed to reach rt. The layers were separated and
the aqueous layer was extracted with EtOAc (3 x 200 mL). The organic layers were
combined, dried (Na,SO,) and concentrated by rotary evaporation. The brown solid was
crystallized from hot isopropanol and dried overnight under vacuum. Desired thiophene-
2,3-dicarboxylic acid was obtained (27.3g, 159 mmol; 82% yield); 'H NMR (DMSO-ds)
25 7.69(d,J=15,1),7.38 (d, F= 4.8, 1); ES MS (M+H)"= 173; TLC (Chloroform-MeOH-
water, 6:4:1); Re=0.74,
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Cl 15 Step 6: A 150 nL, round-bottonmed flask was equi pped with a sti rybanwpm
and reflux condenser. To the flask was added the product of step 5 (0.3
g, 1.1 mmol), 4- pyridylcarbinol (1.2 g, 11.2 mmol) in DBU (2.5 ni, 16.7
mol ) and the m xture was heated to 125 C for 24 hours. EtOAc (10 nL) was
added to the reaction while hot and then the reaction was poured into
water (10 nmlL). The layers were separated and the 20 aqueous | ayer was
extracted with EtOAc (3 x 10 nL). The organic |ayers were conbi ned, dried
(MySH4) and concentrat ed by rotary evaporation. The resulting m xture was
purified by ¥PPE4gel chromat ography (dichl or omet hane- né’tcﬂ%?ﬂ’z-‘s%{’eetone,
90:5:5) to give a pale yellow solid. The desired title conpound was
obt ai ned (0.03 g, Bt&8 nhul ; AReBvelyel B)thidpRencafbdkyle UacdO RAtk233Wm  2-
PCT/ US00/ 26500 203
(di chl or onet hathrg%]ni% %‘iyﬁ‘éﬁ%'?ﬁaﬁgem ‘@gﬁﬂ("g‘tﬂ t%yle?dﬁ?é-saﬁ’e%’d“‘ﬁxarrpl e 9:
Preparation of 4-(4- chI or ophenyt.aoineo) - 7- (4- 5
pyri dyl met hoxy) furo[ 2, 3-di py#d dazi ne CO2H o CO2H Step 1: n-Butyllithium
(2.5Min hexanes, 196 ni, 4913 % Jvas introduced into a dry 3 L 3-necked
flask fitted with an addition funnel rgon inlet, and nechanical stirrer.
The ni xture was di |Sterd: v tlh, ghupd- WNE’H(GQO&SM\Y% eqncbpebolithch iy ba?8md: reflux
3-furoic acsd i;0%k

§oRentél. Fro BEBadIVRL Ldaag%eaﬁdﬁet HG mﬁf& $50 dmdiiin K1 Ls Cargﬁ@

dropwi se. The nixture was stirred poi nt

di oxi de was buBb} #éh@ratliie Wéﬂtr"é;ﬁ?@pﬁ)ﬁ‘%"k’é uFFBC f“éP“O“IWEﬁ hegted tor reflay adng

gradual 'y to -sre€fort2aen. I BRdHehcdioh wabbsdfed it aldséouwn&fafe@a)tatry @ApSE L. T the
aqueous HCl ZI?N 446 and t he aqueous
ext

ayers were se
| ayer was e dewet‘gﬂasé’tuﬁ)%&dt ?%S‘{l CIFFE‘)“”"W%‘PYC{B‘%?“I?@(SON §%AY Egg\ﬁiétr e
dried (Na2SO4)tp 60%05.i Désteddimettitihphae ¥ ditaboxtytatekfsaibtined @2 g, 106 mmol;

furan-2, 3-di cayRoxyl,i.a g

w thout furt ner uc BIRkE BMgsitf e Db el 50 P ¥R F§> )=
1.7, 1), 7.97 E%MSJI\’HPII) 2011 YLC1Hexané-BHAQ P 30L B{ @HC13/ MeOH H20 6: 4: 1) Rr
= 0.56. 20 Step 2: A dry 500 nL pound bottomed flask was equi pped W|th a
stir bar and an argon inlet. Thg¢ flask was charged with the crude diacid
prepared in Step 1 (44 g) dysgolwd in MeOH (250 nmL). To the reaction

m xture was added chlorotri Hane (80 nL, 630 mmol) portionw se.
After stirring at roomtenperatuge for 15.5 h, the 25 solution was

concentrated to an oil nd SI lica (5 B‘? was added The m xture was
suspended in MeOH (100 érﬁ:foflﬁem\‘} -betiomed flask was eqvippedywithsy strhes pwsh i n
MeOH reflux condenser. To the flask was added the product of step 2 (16 g, 80 mmol), hydrazine

15  hydrate (6.6 mL, 213 mmol), and EtOH (77 mL) and refluxed for 2.5 h. The reaction was
cooled to rt and concentrated by rotary evaporation. Water (50 mL) was added and the
filtrate was scparated from the insoluble solids. The aqueous layer was concentrated by

rotary evaporation to give a pale yellow solid. The solid was dried in a vacuum oven

overnight at 50 °C. Desired thicno[2,3-d]pyridazin-4,7-dione was obtained (12 g, 71
20 mmol; 89% yield); '"H NMR (DMSO-dg) 7.85 (d, /= 5.1, 1), 7.42 (d, J = 5.1, 1); ES MS
(M+H)'= 169; TLC (dichloromethane-MeOH, 60:40); Rs= 0.58.
Cl

/7 N
S /N
Cl

Step 4: Preparation of Intermediate B: A 250 mL, round-bottomed flask was

equipped with a stir bar and reflux condenser. To the flask was added the product of step 3
25 (2.5 g, 14.8 mmol), phosphorus oxychloride (45 mL, 481 mmol), and pyridine (4.57 mL,
55 mmol) and refluxed for 2.5 h. The reaction was cooled to rt and poured over ice. The

mixture was separated and the aqueous layer was extracted with chloroform (4 x 75 mL).
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(100 m.) and the renmpoval of the volatiles was repeated an additi onal .
times. The residue was applied directly to the top of a flash 'Z”!Hn 2004
chromat ography col um and was el uted hexanes/EtQAc 60:40 to yield dinethyl
furan-2, 3-di carboxyl ate as an orange oil (38 g, 93 30 % for Step |I and Step
2 conbined). 1H NWR (300 MHz, CDCI3) 8 3.81 (s, 3), 3.86 (s, 3), 6.71 (d,
J=2.8, 1), 7.46 (d, J= 2.8, 1); TLC (hexanes/EtOAc 60:40) Rf = 0.46. 53 2
2 MAR 2004 WD 01/23375 PCT/ USOQ 26500 0 "NW ~NH O Step 3: A 500 niL round
bottoned flask fitted with an argon inlet, a reflux condenser, and a stir
bar was char g¥@ 3% di net hyl furan-2, 3-di carboxyl ate (44 REI/UBER650fMDI| )
dissolved in EtOH (250 nlL). Hydrazine hydrate (55 % N2H4, 40 nL, 3.0 mmol)

5 was added td]‘ﬁel”tﬂgzﬁnﬂ:l lagerOMere andlbin i dfi @O SDY) aﬂ&@ou&eam@@ g\/\%idﬁiﬁélvab&aﬁtﬁlﬂ ux.

A yell ow solid sI 0 | ated our se at which
poi nt the m xtd m@'&gﬂﬁ% a“p ‘tEJ ble%‘i?aﬁe{‘ilfﬂg?rﬁﬁ'{%[s ﬁ‘ﬁ%‘f"\f‘é?%& {Iptganediated;
removed under I’EQU'EEﬂmiHl e@%lfn@ld} QnJHQEKD 368 <; YHN]\@M’(DM@@QE%W@S @JU\éﬁsS'f 1
suspended in wa filtered he,yel | ow solid was was wat er

e
and transferre7d§q{5i 4 §Ob l?rLESrMér(B“lSBﬁ AedLq Gerans- EtPAg, Wl%%rn*%@o&e
inlet, a refl uisolbbbeMERSIESoc.aMim AFrS D47, Bedo-423he solid was suspended in
aqueous HCl (2N, 200 nL and the mxture was warmed to reflux. After
heating for 4 h, the orange sl urry=fas‘%¢ool ed to roomtenperature and
filtered. The soI id was washed .@) ghl'y wi th water and dried under
vacuumto yield 4, 7-di oxo[ 2, 3- dff¥ ur 6pyri dazi ne as an orange solid (21.5 g,
60 9. 'H NWR (300 MHz, d6- hS?OO(d J=2.1, 1), 8.19 (d, J= 2.1,
1H), 11.7 (bs, 2H). C1 N 18 Cly Step 4: Preparation of Internediate C A
| L round bottomed flask was Fitfed with a reflux condenser, a stir bar,
and an argon inlet. The furan fré@m Step 3 (15.5 g, 102 rrrml) was added to
a mxture of phospBap@is psysb) %hﬂﬁot(&ﬂﬁﬂibﬁw@éﬁuﬁabéd oHtRQ sfiBPar aHd }eflugnd

t he resul tant Qr e en ) to r f ing the 20
reaction nixtdr e&fl %r éslfl e ﬁ%&v‘gi’ f‘q‘%/\gstgg@?:oém?t %ﬂg’d 4y 6% a:{l’y:‘a @W‘a"&’)r ation.
The residue whrqolined D3 o)) BrOHNES afjiieThesmixture waereflmeddut ¥ incasd

wi t h 0401310(4044”%5901,913}& IJJa& mm ;gggmg §LE ST a%ttg)\fgbsegawgfmand e

dried (MgSO4) and con r at e chlor ropyri 8azi ne
(1 nt er nedi at e S¢tid yas So'bf"teéQ’Y(}ﬁltf@@naﬁldoweﬁhqbwféwexwl i Bhevdeisieddl rablotested-

Wi t hout furt hehloRiphddylagiid)Bitno[23C1pRMANE ShFLEMEI @5 & 20.93RR01; 6% yield);
mp= 139-142 °C; ES MS (M+H)"*= 297; TLC (Hexane- EtOAc, 60:40); Ry = 0.48.

15 Step 6: A 150 mL, round-bottomed flask was equipped with a stir bar and reflux
condenser. To the flask was added the product of step 5 (0.33 g, 1.1 mmol), 4-
pyridylcarbinol (1.2 g, 11.2 mmol) in DBU (2.5 mL, 16.7 mmol) and the mixture was
heated to 125 °C for 24 hours. EtOAc (10 mL) was added to the reaction while hot and
then the reaction was poured into water (10 mL). The layers were separated and the

20 aqueous layer was extracted with EtOAc (3 x 10 mL). The organic layers were combined,
dried (MgSO,) and concentrated by rotary evaporation. The resulting mixture was purified
by silica gel chromatography (dichloromethane-methanol-acetone, 90:5:5) to give a pale
yellow solid. The desired title compound was obtained (0.03 g, 0.08 mmol; 7.3% yield);
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25 NWR (300 MHz, d6-DMSO 5 7.40 (d, J= 2.0, 1), 8.63 (d, J= 2.0, 1)2 h o2,
2 MAR2 0 0 4 WO 01/23375 PCTIUSOO 26500 CI HNC C HNCI AB Step g:”ﬂ
100 nmL round bottoned flask fitted with a stir bar, an argon inlet, and a
refl ux condenser was charged with the product of Step 4 (1.50 g, 7.98 mmuol)
di ssolved in ethanol (40 nL). Chloroaniline was added to this m xture
(1.02 g, 7.98 mmol), and the 5 resultant suspension was warnmed to refl ux.
After heating for 4 h, the mxture was concentrated by rotary evaporati on.
The crude orange solid was applied to the top of a flash colum and el uted
with cH2c12/ NEBRYEY53 to afford a mixture of 4-chl oro- 7- [ RETAS00/26500

chl or ophenyl )am no] [ 2, 3-d] fur opyri dazi ne and

7- chl or 0- 4- [ N-fné=Cbb-009pb ey BaMNM+H] 2,3890Tf.0r @RNbicdRtiaRemahard] Y&k dneW
powder (1.2 g, 523}@ 'TLSF%$H2C|2/NECH 97:3); R =10 0.7; '"IT NWMR (300
MHz, d6-DVBO) Bfrafor Ris (A) 7.40 (d, J= 8.9, 2), 7.45 (d, J= 2.0, 1),
7.87 (d, J =9.2, 2), 834 (d, J =2.0, 1) 9.62 (s, 1); nminor isonmer (B)
7.28 (d, J 2.0, 1), 7.40 (d, J=8.9, 2), 7.87 (d, J=9.2, 2), 8.48 (d, J=
2.1, 1), 9.88 (s, Hrample . Oy Ngﬁ’cpéff‘t@.“ A 29 i +ésiorephenylaingr Ak was
fitted w ths anpyaidydiethbtydfuro[d,3sd]pyriddaime 15 and a refl ux condenser. The
product of step 5 (400 ng, 1.4 | ) was conbined with 4 pyridyl carbinol
(782 ng, 7.17 mmol) and 1, 8-di 5fcyclo[5.4.0]undec-7-ene (2.5 nL 16.7
mmol ), and the slurry was way/mdd to 125 C. After stirring for 24, the
reacti on was cool ed, appliedodi€etly to the top of a flash columm, and

eluted with C'_|2C12/Sjr}]%3eqr_:| nt- -t;ﬁlithium@bgn Iﬁflllegcgﬁgs, llégHLo%dlo%hgﬁ%s {ntro uced into

rechr omat ogr aphed u e’ same IoNs t0o ylI él I'tTe conpound

as part of a rAdydred-aeckeflask fitehysithamadditiopfunnels experr intel, ond (eghgnicalstiver.
CHOG 120, 10 et S ST Mkl b5 SPGB
NVR (300 M, $822mmoboyds;added@s eplution in THF (500 mL) dropwise. The mixture was stirred
for 1.5 h, at which point dry carbon dioxide was bubbled through the reaction mixture for
I h. After warming gradually to -10 °C, the resultant thick white slurry was treated with
aqueous HCI (2 N, 446 mL). The two layers were separated, and the aqueous layer was
extracted with EtOAc (3 x 300 mL). The combined organics were dried (Na;SOy),
15 filtered, and concentrated to afford crude furan-2,3-dicarboxylic acid as an orange solid
(44 g) which was used without further purification. '"H NMR (300 MHz, dg-acetone) &
7.06 (d,/=17,1),797(d,J=1.7,1), 10.7 (bs, 2H);TLC (CHCl;/MeOH/H,0 6:4:1) R¢
=0.56.

CO,Me

é_ﬁ\cozhne

20 (&)
Step 2: A dry 500 mL round bottomed flask was equipped with a stir bar and an

argon inlet. The flask was charged with the crude diacid prepared in Step ! (44 g)
dissolved in MeOH (250 mL). To the reaction mixture was added chlorotrimethylsilane
(80 ml., 630 mmol) portionwise. Afier stirring at room temperature for 15.5 h, the

25 solution was concentrated to an oil and silica (5 g) was added. The mixture was
suspended in MeOH (100 mL), and the volatiles were removed. Suspension in MeCOH
(100 mL) and the removal of the volatiles was repeated an additional two times. The
residue was applied directly to the top of a flash c&omatogaphy column and was eluted
hexanes/EtOAc 60:40 to yield dimethyl furan-2,3-dicarboxylate as an orange oil (38 g, 93

30 % for Step ! and Step 2 combined). 'H NMR (300 MHz, CDCl3) 3 3.81 (s, 3), 3.86 (s, 3),
6.71 (d, F7=2.8,1),7.46 (d, J=2.8, 1); TLC (hexanes/EtOAc 60:40) Rs= 0.46.

53



WO 01/23375 PCT/ USOQ/ 26500 CDC13) S 5.60 (s, 2), 6.6 (d, J =2.1, 1), 97 s 101
7.20 (m 2), 7.35 - 7.43 (m 6), 7.66 (d, J = 2.1, 1) 8.54 (d, J = g?G

2). Steps 5A and 6A: Alternatively 4,7-dibrono[ 2, 3-d] furopyri dazi ne
(Internmediate G below) is used to prepared the title conpound by foll ow ng
step 5 but substituting the 5 dibronpo internediate for the dichloro
internmediate. Step 6A is conducted by nelting the two conponents together
in the presence of CsCO4 rather than 1, 8- diazabicyclo[5.4.0]undec-7-ene.
The crude product is purified as above. Internediates Dto G Pregarati on
of other bi cy®Pi%?3#75.fused- 3, 6 di hal opyridazines 0 ; % Y RGHYS00/36509. _ O |
10 0 hal The general procedures of exanple 9, steps 2 to 4 are used by
substituting the appropriate hetderocycl edi carboxylic acid for

furan-2, 3-di carboxylic acid tg_yield the substituted dichloropyridazines D
to Gfound in the bel ow tabl & TheY"di br onof ur opyri dazine G was prepared
using steps 2-3 fromexanple & Ndhen 15 conducting step 4' as foll ows:
to 0.50g (3.287 mmol ) of the proguct of step 3 was added 2.83g (6.57 nmol)
of phosphorus pentabrom de. This was heated to 125 C. At about 115 C the
reaction ni xture nelttRd: 4nd%® mln rouad doftemed fladk Bitsdowith iap argoachiell apflue, The

reaction m xt Usshdwiser, 6RDA €6k BbAGab RBarSeal With Bt QriaS 3 AlckSba Tt p4a d36 unped
into ice water. Th rle%ﬁj tz%Bg §g¢| g V\gs t he i Itﬁr ed_and vacuum dried.
wt . =0. 75g ( 8298%A° |dgﬂ)5‘€"’ inF4OH Lo} ml)- Hydrazing hydppte G 5p St *8 ki Admmpld
known nat er§ al as aided odhecsatueidn,yid tHeeegtivremixture vey watRd to¥ellwOfA VéIRSSsolid

di hal ohet er ocygl can . used.to pre the clained. invention c ounds.
TABLE O vas py S5 R8iARa R & oM ERELE m HOWERD RO e iR ik cobfels
-NBul | . Soc. Chi momtempe2@@e. ThEGatil@Sterd @BdveihntivRedicédd foddsiPe dGmsh@4elley 1) ;
ES VB (Mrh += SR& viion Q0450 & Wil dnl'albfEl. (BRSO o1 iR whsived Bt waree &/ / N

Il - N M5 ( MtH) +=
and transferred to a 500 mL round bottomed flask fitted with an argon inlet, a reflux

10 condenser, and a stir bar. The solid was suspended in aqueous HCI (2N, 200 mL), and the
mixture was warmed to reflux. After heating for 4 h, the orange slurry was cooled to
room temperature and filtered. The solid was washed thoroughly with water and dried
under vacuum to yield 4,7-dioxo[2,3-d]furopyridazine as an orange solid (21.5 g, 60 %).
'H NMR (300 MHz, ds-DMSO0) & 7.00 (d, J=2.1, 1), 8.19 (d, J = 2.1, 1H), 11.7 (bs, 2H).

Ci
7] N
0 /N
15 Cl

Step 4: Preparation of Intermediate C: A 1 L round bottomed flask was fitted

with a reflux condenser, a stir bar, and an argon inlet. The furan from Step 3 (15.5 g, 102
mmol} was added to' a mixture of phosphorous oxychloride (300 mL) and pyridine (30
ml), and the resultant orange suspension was warmed to reflux. Afier heating the
20 reaction mixture for 4 h, the volatiles were removed by rotary evaporation. The residue
was poured onto ice, and the aqueous mixture was extracted with CHCl3 (4 x 250 mL).
The combined organics were washed with brine, dried (MgSQO,) and concentrated to
afford 4,7-dichloro[2,3-d]furopyridazine (Intermediate C, 11.3 g, 59 %) as an orange-red
solid which was used without further purification. TLC (hexanes/EtOAc) Re=0.352; 'H
25 NMR (300 MHz, de-DMS0O) & 7.40(d,/=2.0, 1}, 8.63 (d,./= 2.0, 1).
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\ NNC 56 2 V,A X Lu WD 01/ 23375 PCTI USOQ 26500 Cl Can be prepared ?%ﬁ%n 001
t he nethods of Robba, M, et.al; FNBull. Soc.ChimFr.; 1967, 4220-423 )
BrTLC Rf 0.76 (50%MECH net hyl ene chloride) G N N O Br Internediate H
Preparati on of (2-nethylam nocarbonyl-4-pyridyl)nethanol CO2Et 0 Step 1. A
stirred solution of ethyl isonicotinate (250 nL, 1.64 nole) and 5
concentrated sulfuric acid (92 nL, 1.64 nole) in Nnethylformamde (2.0 L)
was cooled to 6Cwith an ice bath. Iron (I1) sulfate heptahydrate (22.8 g,
0.0812 mole, mlled with a nortar and pestle) was added, foll owed by the
dr opwi se addi YPI?*B7° 30% aqueous hydrogen peroxi de (56 mECTHSAGSIp] e) .
The additions of iron (Il) sulfate and hydrogen peroxide were repeated
four additional tinmes, while the.r€action tenperature was kept 10 bel ow
22C. After the reaction m'xtustirred for thirty mnutes, sodium
citrate solution (2 L, | Minfas added (pH of ¢ghe resulting m xture was
about 5). The mi xture was__extracted wi th di chl oronethane (IL, 2 x 500 ni).
The conbi ned organi c ext¢ |ts'}{/vere washe Itﬁ'}‘vvater (2 x 500 nL), 5%
aqueous sodi um bi car bonateetg&M 100 nm.), a Nne (500 mL). The resulting
organic solution was then dried over sodium fate, filtered and 15
concentrated in vacuo to afford a solid. The crydeysolid was triturated

wi th hexanes, filtered, washed w th hexanes an;ﬁ/g under vacuumto give
270.35 g (79.2% of pastel yellowsolid. ' H NW ( O d6, 300 MHz): S 8.9
(d, 1 H, 83 (m I H, 8.0Add, I H), 4.4(q,BZH), 2.8 (d, 3H), 1.3 (t,
3HH. OH N -1

Step 5: A 100 mL round bottomed flask fitted with a stir bar, an argon inlet, and a
reflux condenser was charged with the product of Step 4 (1.50 g, 7.98 mmol) dissolved in
ethanol (40 mL). Chloroaniline was added to this mixture (1.02 g, 7.98 mmol), and the

5  resultant suspension was warmed to reflux. After heating for 4 h, the mixture was
concentrated by rotary evaporation. The crude orange solid was applied to the top of a
flash column and eluted with CH,Cl,/MeQH 97:3 to afford a mixture of 4-chloro-7-[N-(4-
chlorophenyl)amino][2,3-d]furopyridazine and  7-chloro-4-[N-(4-chlorophenyl)amino]-
[2,3-d]furopyridazine as a yellow powder (1.2 g, 55 %). TLC (CH,Cl/MeOH 97:3); R¢=

10 0.7, "H NMR (300 MHz, d;-DMSQ) & major isomer (A)7.40(d,J=89,2),745(d, /=
2.0,1),7.87(d,J=9.2, 2), 8.34 (d, /= 2.0, 1) 9.62 (s, 1); minor isomer (B) 7.28 (d, J =
20,1),7.40(d,/=8.9,2),787(d,/=9.2,2),848(d, /= 2.1, 1), 9.88 (5, 1).

oy
HN

/I\'?‘

O =N N.

e
Step 6: A 25 mL round bottomed flask was fitted with an argon inlet, a stir bar,
15  and areflux condenser. The product of step 5 (400 mg, 1.4 mmol) was combined with 4-
pyridylcarbinol (782 mg, 7.17 mmol) and 1,8-diazabicyclo[5.4.0Jundec-7-ene (2.5 mL
16.7 mmol), and the slurry was warmed to 125 °C. Afier stirring for 24, the reaction was
cooled, applied directly to the top of a flash column, and eluted with CH,Cl,/MeCH 95:5.
The resultant yellow oil was rechromatographed under the same conditions to yield the
20  title compound as part of a mixture of three components. HPLC separation (Cyg column
CH,;CN/H,0 10:90 gradient to 100:0) furnished the title compound as an off white solid
(13.7 mg, 3 %). TLC (CH:Cl’MeOH 95:5) = 0.19; MP 198 °C; '"H NMR (300 MHz,
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O Internediate H57 2 7 MAR 2094 WD 01123375 PCT/ US00/ 26500 Step 2: E?P&a,
mechanically stirred slurry of the product of step 1 (51.60 g, O. 2482 “gw
in EtOH (1.3 L) was added sodi um borohydride (18.7 g, 0.495 nole). The
reaction mxture was stirred at rt for 18 hr. The resulting solution was
guenched carefully wth saturated aqueous ammoni um hydrochloride (2 L).

Gas evol ution was observed during 5 quenching. The resulting m xture was
basified with conc. ammoni um hydroxide solution (200 m) to pH = 9. It was
t hen extractqqom%sg SFtOAc (8 x 400 ni). The comnbined or gghiy fUt’ §hS Were
dried (MgSH4) tered, and concentrated in vacuo to give ntermediate H
as a clear light }/el | ow oil (36.6g, 89%yield). '"HNW (DVSO d6, 300 MHz):

6 8.74 (g, 11-GpC 3}355@0(&1@) 6|6 (FH)J—ZFLQQ 18— LB (m,2) 483X 743 (H)6), B6654, (T,

IH), 4.60 (d, }3% ( 3H); MS mz 167 [MH +. Internmediates | to
N: General %1 or (I!’repara ion of [2-(N

Substi t ut ed) am noc&ttmrﬁﬂ and p4r iAdiehiatrealhAdalibromel@ 3rdflirepyadazide (IntadiNRliRe 2
CH3AL, ~ benzeng, 5(0% Ilsljl?l%e((j)t(ﬁ %&reﬁqhé‘n% &n?;%hﬁli !LJ])QE)IIQ\EV &g*}?eg%'un&b&itﬁénsgetﬂE" v)

in benzene is a trimet al um num ut1on
obser ved an%l tﬁbromacﬂelrmﬂdlait%ﬁt therdlcélor'ibvmn?@tm&nm 64 ds pandunted bytreltiigothe 1 h.

(Li pton, aJ:omBIQng'lts SY(%EH\CI’ C‘HJ | thevoﬁreseﬁce 19§8C3682 ?5thérevth£h ‘1 8' et

al . Synth Comn known car bi nol 1 equiv, Had A
E : 20 Lecl er cdiazabicyslels A ddundes- &e@éfrbﬁ cigo rodugy is pynfigd 45@ eM¥ded to the

al um num r eagent angtekMediafdt XbUk& G5 Neadparhtiof bEfdther fidyclld). 4, RRed-88Ct i ON
is quenched w tF wat er and conCéentrated. The crude product is usual 1 y

purified by siTPHSPYMAZEE urm chromat ography (20/1 Et OAc/ MeOH) to afford
title conpound 3. The fional products are generasly confirmed by LC/ M5 and

NVMR spectroscopy. Ex3 Am ne 2 UsedCharact®riization of Conpound 3 I (MtH)
223 HN 0 vl - 7] N
N OH NN
10 o hat

The general procedures of example 9, steps 2 to 4 are used by substituting
the appropriate heterocycledicarboxylic acid for furan-2,3-dicarboxylic acid to yield the
substituted dichloropyridazines D to G found in the below table. The
dibromofuropyridazine G was prepared using steps 2-3 from example 9 and then

15 conducting step 4’ as follows: to 0.50g (3.287 mmol) of the product of step 3 was added
2.83g (6.57 mmol) of phosphorus pentabromide. This was heated to 125 °C. At about
115 °C the reaction mixture melted and then re-solidified before it reached 125 °C. The
reaction mixture was cooled and the solid residue was crushed up and dumped into ice
water. The resulting solid was then filtered and vacuum dried. wt.=0.75g (82% yield}. In
20 several cases the dichloropyridazines are known materials, as indicated by the given

reference. All of these dihaloheterocycles can be used to prepare the claimed invention

compounds.
TABLE
Cl Was prepared according to methods of: Robba,M.;
D <,N | SN Bull.Soc.Chim.Fr.; 263, 1966, 1385-1387 IH NMR
s ~N (DMSO-d6) 9.94 (s, 1); ES MS (M+H)+= 207
Cl
Cl Was prepared: {H NMR (DMSO-d6) 8.85 (s, 1); ES
E <,N| SN MS (M+H)+= 189
N =N
: Ci
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Rf =0.17 (100% EtOAc) J/(MtH) 181 HN Rf = 0.2 (9:1 Et OAc/ MeCH) 58 2 1
MAR 20@ WO 01/ 23375 PCT/ USOQ 26500 Kl ( M+H) 224 H-NH N-_Rf= 0.14 (1317 MAR 2004
Et OAc/ CH2C12) LH (MrH) 193 H- N--< Rf= (0.58 100% Et QAc) MH N-, ~OTBS( MtH)
311 HRf= 0.34 (3/2 EtOAcfHex) NH N CH3 (M+H) 181 H Rf= 0. 46 (100% Et QAc)
CH2Cl 2 is used as the solvent rather than benzene. Exanple 10: Preparation
of 4-(4-chl orophenyl am no) - 7- (2- am nocar bonyl - 4- pyri dyl net hoxy)t hi eno-
[2,3-d] pyridazine CI 5 0 A 25 nlL, 3-necked, round-bottonmed flask was

equi pped with a stir bar and thernoneter. To the flask was added the
product of ExXMSVE3® (0.475 g, 1.29 mml), iron sulfate HEHUSPYEF4t e
(0.179 g, 0.64 mmol), formamde (11.15 nL, 281 mml) and conc. H2SO4 (0. 14
m.). The m xtlure was stfi rredCIfor SJCmibep&tpafetlu&hgﬁdﬂln&ﬂ]oﬂddeRdeﬂ.’a@N(,& I,

10 6. 44 mmol) S addeq [ tion stirred at
ﬁ'llllogc’rc '3 trhg%ﬁ7h£bgp'4g o 55 C over {30

roomtenperatpre for &
mn. The reaction was K tenperature for 3 h and then cooldd to

rt. An aqueous solution of sgdiumgitrate (0.27M 1 nl) was added to |t he
reaction and sequenflly the layers were separated and the agueous _llayer

was extracted with Et Ohc (4 % 5nl)| THnBe {76 A5VaMEQYarebylses dhlersighi ned, |dri ed
15 (MgSM4) angdgconcent | Y rotjary evaporation. The resulting solid was
taken up in hpt aceton a d_geparjated from any remai ning solids by
filtration. e filtrale®wa¥ then | concentrated by rotary evaporation |and
the resulting residue was tdken up in hot MeOH and the white solid Wg's
col l ected by fittratiom —Desired conmpound (. 014-g,—6-034—mmot;

Intermediate H: Preparation of (2-methylaminocarbonyl-4-pyridyl)methanol

CO,Et CO,Et

5 — &,

Step 1: A stirred solution of ethyl isonicotinate (250 mL, 1.64 mole) and
5 concentrated sulfuric acid (92 mL, 1.64 mole) in N-methylformamide (2.0 L) was cooled
to 6°C with an ice bath. Iron (II) sulfate heptahydrate (22.8 g, 0.0812 mole, milled with a
mortar and pestle) was added, followed by the dropwise addition of 30% aqueous
hydrogen peroxide (56 mL, 0.492 mole). The additions of iron (II) sulfate and hydrogen
peroxide were repeated four additional times, while the reaction temperature was kept
10 below 22°C. After the reaction mixture was stirred for thirty minutes, sodium citrate
solution (2 L, 1 M) was added (pH of the resulting mixture was about 5). The mixture was
extracted with dichloromethane (1L, 2 x 500 mL). The combined organic extracts were
washed with water (2 x 500 mL), 5% aqueous sodium bicarbonate (3 x 100 mL), and brine
(500 mL). The resulting organic solution was then dried over sodium sulfate, filtered and
15  concentrated in vacuo to afford a solid. The crude solid was triturated with hexanes,
filtered, washed with hexanes and dried under vacuum to give 270.35 g (79.2%) of pastel
yellow solid. 'H NMR (DMSO-ds, 300 MHz): § 8.9 (d, 1H), 8.3 (m, 1H), 8.0 (dd, 1H),

4.4 (q, 2H), 2.8 (d, 3H), 1.3 (t, 3H).

CO,Et OH
~
| H — [ ) H
- N L N
N ™~ N ~
0 O

Intermediate H
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59 2 2 MA] 2H4 WD 01/23375 PCTI US00126500 2. 7% yield); nmp= 233 C, ES M5
(MtH) += 412; TLC (di chl or omet hane- net hanol - acetone, 95:2.5:2.5); R £ 23MAR 1004
0.20. Exanmple 11: Preparation of 4-(4-chlorophenylamno)-7-(2 5

met hyl am nocar bonyl - 4- pyri dyl net hoxy) t hi eno-[ 2, 3-dl pyri dazine CI HN NHCH3 O
The procedure used for the preparation of Exanple 10 was used to prepare
the title conmpound by substituting nethylformam de for formam de: 1H NMR
(DVBO-d6) 8.80 (d, 1), 8.62 (d, 1), 8.31 (d, 1), 8.09 (d, 2), 7.86 (d, 2),

7.65 (d, 1), 5.74 (s, 2), 10 2.84 (d, 3); += 426
(ES); Rf (95/‘% éfﬁ’(’%’ DCM MeOH Acet one) = 0. 469 Exanpl e 12%(%55%%5%‘. on of

1- (4- chl or ophenyl anm no) - 4- ( 2- am nocar bonyl - fptéhldylmethyl)lsoqumollne HN
0 NH2 N 15 The proc%‘amPeTeléé’aPCP%lﬁca{lhétlrmdeSbarya@ profludtefistep ¢ (1060w 248ed t o
prepare the titlog) nmmpmQOL)%aa&eakbalh%lbeghyd}ﬁxe@faoﬂgcd49§ r%&eja"mé feadtiohO"

t he product of exanple crude product was purffie arative
TLC pl ate (1:4™HWeneR shgekity for d8dratlbe resglting S?)P@Wﬂscﬁucﬂ%d F&fﬁ By séthpound

?ﬁl) a ye|8|80W S Okdttated hh% :{Mg“hrﬂ‘ﬁ}drgelﬂ@ndccb L) |'(has e801§l40n( Qas olekIQ/ed (Yun%é (s,
(0] . .

2H): 20 ESq‘g‘%@}“'EM eﬁ“ﬁ*ﬂ*&ﬂ(*iwzf ‘V‘?S\Paﬂﬁida\‘iéh é(tﬁ%yamfa@werath rORfif-‘rsq!ptwu 60

22 VA 2ML V\D 0@ 3Ry o PITH 9SOV RGRED exraate® Meth IHOAR(E RM0BIHD) Ple combined

1- (4-chl or ophen Iam A

net hyl ani nocar B&fH) %Syrvf%ﬁ/ldﬁﬁq Y8508 ofiteresh i 49d PaMCRRRd iPh&2SYP ol iYF e
used for the ph\sqmaechate dhasof clEacdight wildd ol 6.68,680% gicldl.€ PANBIR (DM S04}, 800 5

conpound by su taug 1 odyci.,.0 a e.4 for e nro t

Exgpnpl e 8. yTheBl?:i LaﬁleJfg %‘Pghhgf %?\%sgguf'}lnf ﬁgg)t‘ﬁwaé%ﬁdﬁﬁmcﬁhg o(éﬁggh@g‘ifé”:% vliv
hexane- et hyd aziéx a8 (d, 38); M8 yizdlbd[MeH]t he titl e conpound as a yell ow solid.
"H- NWVMR (MeOHd4) 8.42 (d, 1 H), 8.33

Intermediates I to N:  General Methed for Preparation of [2-(N-

Substituted)aminocarbonyl-4-pyridyl}methanol Intermediates

HO
HNR Rr?

P NR!R?

benzem: reﬂux

15
To a 0 °C solution of the amine 2 (3 equiv) in benzene is added trimethyl
aluminum (3 equiv). Gas evolution is observed and the reaction is then allowed to warm
to rt and stir for 1 h. (Lipton, MLF. et al. Org. Synth. Coll. Vol 6, 1988, 492 or Levin, J.1.
et al. Synth. Comm., 1982, /2, 989). The known carbinol 1 (1 equiv, Hadri, A. E.;
20 Leclerc, G. Heterocyclic Chem, 1993, 30, 631) is added to the aluminum reagent and the
mixture is heated to reflux for 1h. The reaction is quenched with water and concentrated.
The crude product is usually purified by silica gel column chromatography (2071
EtOAc/MeOHR) to afford title compound 3. The final products are generally confirmed by
LC/MS and NMR spectroscopy.

Example Amine 2 Used Characterization of Compound 3
I /N (M+H) 223
H—N O
Ry= (.17 (100% EtOAc)
] u N/ (M+H)™ 181
A Ry=0.2 (9:1 EtOAc/MeOH)
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(d, 114), 7.88 (d, 2H), 7.55 to 7.77 (m 5H), 7.28 to 7.36 (m 3H), 421.,) AR 200
(s, 2H), 2.89 (s, 3H); M ES 403 (MtH)+; TLC (2:3 v/v hexane-et hyl £AN
acetate) Rr = 0.30. 10 Exanples 14 and 15: Preparation of

4- (4-chl or ophenyl am no) - 7- ( 2-

met hyl am nocar bonyl - 4- pyri dyl net hoxy) furo-{2, 3-d] pyri dazi ne and 4-(4-

chl or ophenyl am no) - 2- net hyl am nocar bonyl -7-(2-nethyl am nocar bonyl - 4-

pyri dyl met hoxy) fu ro-[2,3-d] pyridazine HN 15 N N C HN H3CHN NHCH3 " NAY
NHCH3 OO T ension of the final product from Exanple 9 (19.20 g,
54. 4 mmol ) iﬁvﬁl'-)ﬁir‘:‘%{%hyl formam de (200 nmL) and distilled MP@%USQ%S"HL) at
roomtenperature_was added concentrated H2SO4 (2.9 nl, 54.4 mol)

dropwi se. The| m xKure vvasésti rred . untifl it badbi 224cl ear solution. To
this solution was addad F : O (1451 3 B et 0 one portion,
fol l owed by the additilon of Hydroxyl afi R e o c%%ﬁ"@"?HQ;A, 1.84 g,

16.3 mmol ). The additilons qjv_\g:_eij)d 7HRO and H@BKH)E!® repeated in 10 mn.
intervals 61 Z L MAP, |LOD4 01Y 23375 Pdégg(%%gé/gg(f)‘g{? I 1|times. HPLC
assay showed fthe consunption of nost starti’ng fater af. he feaction

m xture vvarsm&ool éd with qp_Nier/@m&. A sol uti dv+dh 3lddiumcittate (600 ni,

I M 600 | ) was added wnder vigorpus §tigkj ult | ng suspension
was stirred |vigorouslly for additiona 10§fm' érsi?“?iﬂzem-sg&%{ﬁcf% s tollected by
filtration, shed with wat-eySci,3x100 niL), afd+#)1Ed under vhcuum at 50C

| The cr ug

for 16 hours. jle prodlct (21 g) wag -Ride hoRMeRYsdi I tefing through a
silica gel p g wth 5% CHIOH CH2C 3 _The resulting 3|7 g product

was recrystallized i n CHEE g B2sed as thyesolvery rather thandenggng: s) . The solid was
collected by filtration, washed with CH3CN (2x 15nmL), and dried under

\(/Z? l(JZEnC hlat)r ggﬁe];];) { Eﬁgﬁf '(Pf;r%atfiolnng}l 4-?L81qgr%}3henylamino)-?—(z-aminocarbonyl-4—

met hyl am nocarpyeidylmefhqxyythidyé-{re3-Blpyyidazino- [ 2, 3- d] pyri dazine) is a |ight
yellow solid (3.38 g, 15.29%. np & 223-224C. A mmjor byproduct was

i sol ated t hrough the above si g gel pad filtration. The structure of the
byproduct (4-(4-chl orophen¥|Ll 4. 00) - 2-net hyl am nocar bonyl -7-(2-

CA

2 l \‘}'
S ~N
(9]
]
| S NH,
5 ’ O

A 25 mL, 3-necked, round-bottomed flask was equipped with a stir bar and
thermometer. To the flask was added the product of Example 8 (0.475 g, 1.29 mmol), iron
sulfate heptahydrate (0.179 g, 0.64 mmol), formamide (11.15 mL, 28! mmol) and conc.
H2SOy4 (0.14 mL). The mixture was stirred for 30 min at rt at which time H,0, (0.2 mL,

1_0 6.44 mmol) was added drop wise to the mixture. The reaction stirred at room temperature
for an additional hour and then heated to 55 °C over 30 min. The reaction was kept at this
temperature for 3 h and then cooled to rt. An aqueous solution of sodium citrate (0.27M, 1
mL) was added to the reaction and subsequently the layers were separated and the aqueous
layer was extracted with EtOAc (4 x 5ml). The organic layers were combined, dried

15 (MgSOq) and concentrated by rotary evaporation. The resulting solid was taken up in hot
acetone and separated from any remaining solids-by filtration. The filtrate was then
concentrated by rotary evaporation and the resulting residue was taken up in hot MeOH

and the white solid was collected by filtration. Desired compound (.014 g, 0.034 mmol,
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met hyl ami nocar bonyl - 4- pyri dyl met hoxy) furo-[ 2, 3-d] pyri dazi ne) was 27 MR 2004
characterized by IH 15 NVMR, 2D NVR, elenental analysis, and Ms. 'H NWR
(DVBO-d6, 300 MHz): S 9.32 (br s, I H, 893 (g, I H, 879 (q, 1 H, 8.63
(dd, I H, 812 (m | H, 7.92 (m 3H), 7.70 (dd, | H, 7.35 (m 2H), 5.76
(br s, 2H), 2.81 (d, 6H. M5 nmlz 467 [ M+H] + Exanpl e 14A: Preparation of

4- (4-chl orophenyl am no)-7-(2- 20

met hyl am nocar bonyl - 4- pyri dyl net hoxy) faro-[ 2, 3-dl pyri dazine - Process 2 Cl
HN O Internediate HCO To a mxture of the Internediate from Exanple 9
step 5 (10.0 WYOOMBHP npl), 25 Internmediate H (12.4 g, 78BUAE590 and

| 8-crown-6 (0.42 g, 1.59 mml) in toluene (100 nL) was added KOH powder
(4.4 g, 85% 667% pRR);) mb2 BHE°QOES iMS M+H)ROM 2;t BNOC{dRhib SinetR& meB@kd1 ON
m xture was then heated to 85 t 2 C under vigorous stirring. The reaction
m xture was st PeRB8 Ni2got-OuBfF020- t his tenperature overnight. After it was
cooled to roomtenperature, toluene solution was decanted of f and water
(100 m) was 62 2 2 V,2, 7004 WO 01/23375 PCT/ US00/ 26500 added to the gumry
resi due. The resul thxampld xt utle wasPrepimatien) vi gbr ouéidrchlpnopherylamjaelah@- a
free flow ng s T ks t tltration, washed

w th water ?2 x%m?%ahrr%k?rﬁg%gl-ﬁ?#ggﬁmsy}\?gédﬁﬁ%%gp%d%ﬁ#or 16 hours. The
yel | ow brown solids were sus f@in acetonitrile (70 nL) and the
suspensi on was stirred at re[ﬁz:j?or 2 hours. 5 After it was cooled to room
tenperature, the solids we collected by filtration, washed wth small

anount of acetonitrile, i ed under vacuum at 45 C overnight. The title
product was isolated i nappoypeld (6.73 g) as a light yellow solid. 10
Exanpl e 16: Preparation 8 ~(4- chl orophenyl am no) - 7- ( 2- am nocar bonyl - 4-

pyridyl nmethoxy)furo-[2,3-ddpyridazine C' HN N N NH2 O The procedure used
for the preparation of Exanpl¢ 14 was used to prepare the title 15
conpound by substituting For i de for N-nethyl formam de. The reaction was
conducted with 500 nmg of fi [ odicH; from Exanpl e 9 and proporti onal
amount s of

O
The procedure used for the preparation of Example 10 was used to prepare the title

compound by substituting methylformamide for formamide: 1H NMR (DMSO-d6) 8.80
(d, 1), 8.62 (d,1), 8.31 (d, 1), 8.09 (d, 2), 7.86 (d, 2), 7.65 (d, 1), 7.35 (d, 2}, 5.74 (s, 2),
10 2.84 (d, 3); ES MS (M+H)+= 426 (ES); R(95/2.5/2.5 DCM/MeOH/Acetone)= 0.469.

Example 12: Prcparation of 1-(4-chlerophenylamino)-4-(2-aminocarbonyl-4-
pyridylmethyl)isoquineline
Cl

=N
15 The procedure used for the preparation of Example 10 was used to prepare the title
compound by substituting the product of example 4 for the product of example 8. The
crude product was purified by preparative TLC plate (1:4 v/v hexane-ethyl acetate, 19 %
yield) of the title compound as a yellow solid. 'H-NMR (MeOH-d,) 8.42 (d, [H), 8.34 (d,
IH), 7.94 (s, 1H), 7.88 (s, 1H), 7.55 to 7.76 (m, 5H), 7.26 to 7.36 (m, 3H), 4.34 (s, 2H);
20 MS ES 389 (M+H)"; TLC (1:4 v/v hexane-ethyl acetate) R¢= 0.44,
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sol vents and reagents. The crude product was purified by HPLC on a 75x30 mm
C18 colum and a linear gradient elution from10 to 100% acetoni t ri f&An it
water with 0.1% trifluoroacetic acid at 10 mM/mn. over 10 mn. to yield
18 ng of the title conmpound as a 20 yellow solid: HPLC (50x4.6 mm YMC

Combi Screen(r) C18 colum, linear gradient 10 to 100% acetonitrile in
water with 0.1%trifluoroacetic acid at 3 nUmn. over 5 mn., U detection
at 254 nm 2.35 mn. peak; M5 ES 396 (M+H)+. Exanple _ 17: Preparation of
4- (4-chl orophenyl am no) - 7- (benzot hi azol - 6- 25

yl am no) t hi en%?gl,’%@ﬁ[ pyridazine 63 2 2 MA 2704 WO 01/ 23373 CBEFE4H8/ 26500
Cl HN HN N To the dichloride fromExanple 8, step 4 (1.00 g, 4.90 mmol ) was
added p- chl oroani |Exsmple22 Ky 4 Bepamtion andf absbi(dicidowpheylamtivokd(2- (10. 0
m.). The m xtu ; . and then cooled to room

t enper at ur e. Tﬁgth;ﬁgév&gﬁdﬁggfgl?gtﬁg&gg?%lﬁgt Ir’?or med was filtered and
washed with isopropyl alcohol, 4,8 N KOH  H20, and then hexane. The
filtrate (2) was then m xed 6 nobenzot hi azole (883 ng, 5.88 nmol) in 10
mL of n-butanol, and heated ap 0O C overnight. The reaction was allowed
pef ore the solvent was renoved by rotary

eated sequentially with aqueous 4.0 N KCH
solution and 10 extract ¢ ty di chl oronet hane (50 nmL), dried (MySO™4), and
t he sol vent evapor at ed. crudeQproduct was purified by flash

chr omat ography on silica gel =00 I@._Oé di chl or onet hane/ net hanol as the

el uent _ The structure of the gdure titlé""corrpound was confirmed by LC/ MS
and NVR TLC (30% Et OAc/ Hexane Rf (3) = 0.20; "HNWR (DMSO & 7.2 (dd,

?I;) i_C/7|\/g8 n§ dd,418H) EThz pl?'éec(uda qs&d‘%&}&ﬁpﬁﬁ?gﬂéﬁ%mp@-l?_@aﬁ dse]g 1 Drepdie Betifie | H) ;
rt = 4.21. nin., Exagple,18: Preparation of  4-

i ndan- 5- y| ani n°8f'1p?9ftdb‘é¥n52‘§§‘ﬁ?tﬁ’£cﬂ“? %’-"H‘g‘pﬁ‘ gﬁf’f?ﬂwfﬁ g‘ﬁdﬁlﬁ%‘?‘f‘#caff ﬁ@‘?%"a&i The kN £/

N 20 The pr ocesudesprebedwisopurifiad bp cepan ahioonatogfaplxnpl/e hixaneathylsedte! PO
repare the tigl i i S5n el AP} o0

épl- cE\I oroani | i n‘%.”?&\‘ﬂg’?@? S{ggg%ﬁ%ogﬁgtgé ‘\;Ngés}mw Sggtli‘f i}gﬁ gyb\?@gﬁ‘) 08F14;2c¥(rir’a1tH3ggr'%3phy on

silica gel usildg!BodB8ih2Aate? tat 27 hEmaHd, 238 thé36 nyudhx 4.3F e 260Dr18% Gre of

the pure titl gHOoMBEEWD3WREHFOTLC @B/ PNexhid M3 a0t d)MR= 0.30,

to cool to roomtenperatureH
evaporation. The resi duewwas

10
Examples 14 and __ 15: Preparation of 4-(4-chlorophenylamino)-7-(2-
methylaminocarbonyl-4-pyridylmethoxy)furo-[2,3-d]pyridazine and 4-(4-
chlorophenylamino)- 2-methylaminocarbonyl -7-(2-methylaminocarbonyl-4-
pyridylmethoxy)furo-[2,3-d]pyridazine
HN HN
a N HsCHN_ 7/ I N
O
O
4 ]
\N NHCH3 "‘*N NHCH3
15 8] O

To a suspension of the final product from Example 9 (19.20 g, 54.4 mmol) in N-
methylformamide {200 mL) and distilled water (20 mL) at room temperature was added
concentrated H,SO4 (2.9 mL, 54.4 mmol) dropwise. The mixture was stirred until it
became a clear solution. To this solution was added FeSO,4-7H;0 (1.51 g, 5.43 mmol) in

20  one portion, followed by the addition of hydroxylmnine—O—squonié acid (HOSA, 1.84 g,
16.3 mmol). The additions of FeSO4-7H,0 and HOSA were repeated in 10 min. intervals
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64 22~hk\ WD 01/23375 PCT/ USOQ 26500 TLC (30% Et OAc/ Hexanes) Rf (3) ZBUL
(3) "HNWR (DVMSO) 8 2.0 (m 2H), 2.85 (m 4H), 7.18 (d, 1 H), 7.8 (3 i
H, 7.95 (d, I H, 810 (d, I H, 8.18 (d, I H), 87 (d, 2H, 9.1 (d, 2H),
LCOMS mz 414 rt = 4.43 min. 5 Exanple 19: Preparation of

4- (5-bronoi ndolin-1-yl)-7-(4- pyridyl methoxy)furo[2, 3-d] pyridazine Br V
4,7-Di chloro[ 2, 3-dj furopyridazine fromstep 4 of Exanple 9 (95 ngy, 0.50
mol ) and 5-bronoi ndoline (100 ng, 0.50 mml) were refluxed in 60 nL of
absolute 10V@W&HS at 95 C for 2 his. The reacti on m xt BEBUHAL5EL | owed t o
cool to roomtenperature and the precipitate that formed was filtered and
washed wi th i sfopdbpipesal BBNO assad sBowed ﬂ(ﬂdpnddﬂ@t:orﬁlﬁnhﬂxgimﬂg andrblhemdr i ed.

T the mewt sosiidh e wa 3Bt oh b4 fau, & s0ondr b sl 81 B, 1o
0.26 mmol ) and0§oudinakh wagdaddetk uids0 %goBds vorring. ZHlenﬂ&mJIt)ngV\ﬂlEzlﬁm_ﬁbm fwae Gtifréd 20 mL
15 of anhyelr ousySRGAR SN B SNSRI AR Il S0 2
stirred at D @3 nilhargl daied| undeheactanpeiae lﬂmrel 6\mars alThowedk graduci @& gl Wag 0o0m

t enper at ur e. rye n r. . r ofyent
wa;rp evapor at edJa “LHI }é@“%%sgsg‘?‘ég gﬁlhpaﬁ é?'Ptn% Yﬁgtst}v\ggaaﬂ bcihg ed b

di ssolved in eesumgé*f? SIP@HP%WP{EQCWQWE‘IZ%E GRS 2§mk HhoRai 0B | Sdiouns). oFhe20 and
H20. The organpgd kw&ule&@cﬂgﬁmﬁﬂoﬁt @&hedﬂwtﬁéngé@%kmm% &ARRiAY H.“def

reduced pressure Th&cru product was purif by preparative

0.3) on silicdtgel”C ulrndodi krsor onBena nﬂf‘ﬁaﬁol(4((95h‘9)JP1&§Y‘FW§l0kV1(|%nt
The structur e mdftbylddEingudit@nflig-pyeidylaRiBRYA- md]wﬁﬁalzrngyec& QMlgthg%uﬁEBideNR

"H NMR ( CDC13) 3. %{, 2| 430 - 4.50 (m 2H), 5.60 (s, 2H), 6.9 --
8.0 (m 7 H, ‘%?%6’ I% )‘(’)%?;‘%E‘F%%( MeH) + 423 rt = 4.49 25 min. 65 2 1
\'",1'1 7yn WO 01/ 283ﬁﬁombk¢d3&0%6§ﬂﬂeﬂhmﬁgh che2Bovdsik@ageh padofiltrafion. The
4- (4- met hoxyph e
4- pyri dyl net hoW rglnarfg Z%;fr gﬂu'EP mc'ilam ngeﬁ%%&aﬁ I—F '“ﬁ‘"”'éﬂ&‘ ocarbonyl -7-(2
mcthylammo onyl 4-pyndylmethoxy)ﬁ.1ro -[2,3-d]pyridazine) was characterized by 'H
15 NMR, 2D NMR, elemental analysis, and MS. 'H NMR (DMSO-dg, 300 MHz): 5 9.32 (br
s, 1H), 8.93 (q, 1H), 8.79 (q, 1H), 8.63 (dd, 1H), 8.12 (m, 1H), 7.91 (m, 3H), 7.70 (dd,
1H), 7.35 (m, 2H), 5.76 (br s, 2H), 2.81 (d, 6H). MS m/z 467 [M+H]".

Example 14A: Preparation of 4-(4-chlorephenylamino)-7-(2-

20  methylaminocarbonyl4-pyridylmethoxy)furo-[2,3-d[pyridazine — Process 2

Cl Cl

HN :
KOH, 18-crown-6
4 Y toluene ~N
i )
Cl l

intermediate H

To a mixture of the Intermediate from Example 9, step 5 (10.0 g, 35.7 mmol),

25  Intermediate H (12.4 g, 74.6 mmol), and 18-crown-6 (0.42 g, 1.59 mmol} in toluene (100
mL) was added KOH powder (4.4 g, 85%, 66.7 mmol) in one portion at room
temperature. The reaction mixture was then heated to 85 + 2 °C under vigorous stirring.

The reaction mixture was stirred vigorously at this temperature overnight. After it was
cooled to room temperature, toluene solution was decanted off and water (100 mL) was
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O To a suspension of 4,7-Dichloro[2,3-d]furopyridazine fromstep 4 5 704
Exanple 9 5 (400 ny, 2. 12 mml, | equiv) and p-anisidine (p-MeOC6HAN 2) M
(260 ng, 2.12 mmol, | equiv) in DVE (5 mM-) was added water (1 nlL). The
resulting solution was heated at 50 C for 48 h. After cooling to it, the
brown precipitate was renoved by filtration and the filtrate was
concentrated in vacuo to afford the crude product as a brown solid.
Trituration of the brown solid with CHCI 2 furnished 292 ng (50% of the

i ntermedi at e WO MU23IG et hoxyphenyl am no) - 7chl or of ur o- [ 2, 3PETAH26M4% | ne

whi ch was confirmed by L M5 and NVR A suspension of this internediate

(292 ng, 1.06 naded to the BeHwhY Yesidud- ﬂmﬁwnglnnkmmaww wgor&)é Iyl udMl it p&RhRanol

(I'nternediate 5 16
mmol, 15 nol % 3 fise 6‘?‘1"% %“SP‘E”Z?“’“W%A%‘%“%% ?‘Fr"%%ﬂc%?? %V f ?‘faSP“ 26° ‘"gﬂth ‘12@(2(’17
my, 3.18 mol | l@ﬂédruﬁnd)dnﬁégndenéwua@opé& R dor Hehquesa cThearellpwhtomnegoligsswers
heated to 80 Cs;tfs@d’nd&ﬁmhacelﬁﬁitﬂlé (’W&'U) agH the shipens\i@lt Ris 4iHed FhlenwRfor2dkiRe. and

the m xture irred garou unt i | fine mhl e.s sion
formed.  The subhen ah St BRbeH! Sontpsrlilit o8 sl St S R R s
ether to provi Héh smgl ﬁlgoqrmg%cetymtmllqeanddgp(i wefler prcgen et 428C avdnightt Thelitlow
solid: (M) + QBict RisisOlata@in(dHODHRIE(EATY) as 6 BipMBelibké 23375 PCTI US00/ 26500
Exanpl e 21: Preparation of
4- (4- met hoxyphenyl am no) - 7- (4- pyri dyl net hoxy) furo- [2, 3-dj pyri dazi ne 0, CH3
The procedure used for the preparation of Exanple 20 was used to prepare
the title 16 cBigmplad 16y Pubmiradion i 0 4-(@yhliochphemilivane)-7{Diminocarbonyl4-
(2- et hyl am no I nelhanol The pure product was isol ated by
chr omat ogr aphy‘?’%&‘ﬂgﬂ%"’éﬁm bifald PYHORENE . 340; Rf= 0.3 (95:5 CH2Cl2/ CH3OH) .
Exanpl e 22: Preparation of 4- (4 nethoxy-‘--9Ian1no)-?-(2-aninocarbony|-
10 pyridyl met hoxy)furo-[2, 3-dl pyri dazi E‘E»CH3 NH2 O The procedure used
for the preparation of Exanple 16 wasNused to prepare the title conpound
by substituting the product of Ex 21 for the product from Exanple 9.
The reaction was conducted with Oljng Nof the starting material and
proportional anounts 15 of sol ven®s y reagents.. The crude product was
purified by HPLC on a 75x30 mm C18 | uitm and a |inear gradient elution
from10 to 100% acetonitrile in water with 0.1% trifluoroacetic acid at 10
mM/mn. over 10 mn. to yield 16 ny e title conpound as a vyellow

o

solid: HPLC (50x4.6 mm YMC Conbi Scre columm, linear gradient 10 to
100% acetonitrile in water with 0. 1% tri fllluoroacetic acid at 3 m/mn, over
5mn., W

The procedure used for the preparation of Example 14 was used to prepare the title

15 compound by substituting Formamide for N-methylformamide. The reaction was

conducted with 500 mg of final product from Example 9 and proportional amounts of

solvents and reagents. The crude product was purified by HPLC on a 75x30 mm C18

column and a linear gradient elution from 10 to 100% acetonitrile in water with 0.1%

trifluoroacetic acid at 10 mi/min. over 10 min. to vield 18 mg of the title compound as a

20 yellow solid: HPLC (50x4.6 mm YMC CombiScreen® C18 column, linear gradient 10 to

100% acetonitrile in water with 0.1% trifluoroacetic acid at 3 ml/min. over 5 min., UV
detection at 254 nm) 2.35 min. peak; MS ES 396 (M+H)".

Example 17: Preparation of 4-(4-chlorophenylamino)-7-(benzothiazol-6-
25  ylamino)thieno[2,3-d]pyridazine
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20 detection at 254 nm 1.98 mn. peak; M5 ES 392 (MtH)+. 67 2 2 MAl ZI\M Phaai
WO 01/ 23375 PCT/ USOQ 26500 Exanples 23 - 80: Preparation of Invention
Compounds by Methods A-1 ,A-2 and A3 Cl | MNH2Z M NH N QNH2 N N n- BuOH;
150 C, x N 10 hrs. d HN Q 2 3 5 Method A-1: Equal equival ents of
dichloride (1) and MNH2 are refluxed in the appropriate anmount of

absol ute ethanol at 95 C for 2 hrs. The reaction mxture is allowed to
cool to roomtenperature and the precipitate (2) that fornms is filtered and
washed sequem@pPE?BIF with i sopropyl alcohol, 4.0 N KOH, HPOI/Uaw¢sstexane,
and then dried. The filtrate (2) is then reacted with 1.2 equival ent of

Q NH2 in an appropriate anount Qf g 10 butyl alcohol at 150 C for 10 hrs.
The reaction is cooled to roo nperature before the solvent is

evapor at ed under reduced pr, . The residue is treated with aqueous 4.0
N KOH solution and extractgd with dichl oronethane. The organic |ayer is
dried (MgSO4) and evap edN The crude product (3) is purified by
preparative thin |ayer ? tography (TLC) or flash chromatography on
silica gel using 15 di chl orgnet hane/ net hanol (95:5) as the eluent. Final
product is confirnmed by L xpefor NVR. The invention conpounds of
Exanpl es 23 - 25, 48, and 76- d fzhown in the bel ow table were prepared
by nethod A-1. CI Method A-2: One 'ng val ent of dichloride (1) and 2.2

equi val ent of 20 M NH2 B¢ thedishlogidefiomExamplaBtapr(l &9 &, 4¥bumol) ofes pddediz-anol

at 150 C for 1Qudasilind (22 rﬁ?a@% Qali)no'i)" a‘ﬁi%’ﬁ&ldtéetﬁ&ll AHNRE! ¢l@0%| TR hiRQMR
tenperature and the precipitate forms "is filtered and washed

sequentially VWQSWeﬂ%WSr%WI°CaFC€oqﬁbﬁ a‘ﬁ '@)CINCW toHPEM mgerieseandhe yelew t hen
dried. The gr Lg#@c,;maectupﬂm( r%}medswmmmefrede&d RiasiiaaRal Rbdri¥fi Iic&ow d hasdhy,

chr omat ogr aphy on silica gel usi ng 2b | or onret hane/ net hanol (95 5) as the

el uent. Final 3% ﬁ?%@ﬁ%f‘e’iage cohs fi yag thenvmixed rasmingepzothirate; Bf3me on

conpounds of B(mhﬁﬁ i£90 mL of r-butanol, and heated at 150 °C overnight. The reaction was

allowed to cool to room temperature before the solvent was removed by rotary

evaporation. The residue was treated sequentially with aqueous 4.0 N KOH solution and
10  extracted with dichloromethane (50 mL), dried (MgS80Q,), and the solvent evaporated. The

crude product was purified by flash chromatography on silica gel using 95%

dichloromethane/methanol as the eluent. The structure of the pure titie compound was

confirmed by LC/MS and NMR: TLC (30% EtOAc/Hexanes) Ry (3) = 0.20; 'H NMR

(DMSO) 8 7.2 (dd, 3H), 7.38 (dd, 3H), 7.65 (d, 1H), 8.0 (d, 1H), 8.45 (d, 1H), 8.8 (s, 1H);
15 LC/MSm/z410rt=4.21 min.

Example 18: Preparation of 4-( indan-5-ylaminoe)-7-(benzothiazol-6-
ylamino)thieno-{2,3-d]pyridazine

WO

20 The procedure used for the preparation of Example 17 was used to prepare the title
compound by substituting S5-aminoindane for 4-chloroaniline. The crude product was
purified by flash chromatography on silica gel using 30% ethyl acetate/hexane as the
eluent. The structure of the pure title compound was confirmed by LC/MS and NMR:
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- 33 and 75 as shown in the bel ow table were prepared by nethod A-2. &B,Mgm
01123375 PCT/ US00/ 26500 I M NH QOH (3)YN " n toi. 18-crown-6,\ N Xde-Hrf‘f-’df*
80 C, 36 h0-Q 4 Method A-3: One equivalent of dichloride (1) and one

equi valent of M NH2 are suspended in DME (0.3M and water is added until a
solution was fornmed. The reaction mxture is heated to 65 C for 48 h.

After cooling to rt, the resulting precipitate is filtered 5 and washed

with DVE to provide the internediate product (2) which is confirned by

LG M5 and NViwO012330ne i nstances, internediate (2) is fulkChesoopesd fied by
preparative TLC or washed with other solvents. A suspension of (2) (1

equi v), car bi equli v apd_18;¢ - 9., 1n I e
(0.3M is sti ffols o2 E@’ﬁ%ﬁl‘*"i‘%“)rnmnwé}%o( @iﬂﬁvﬁﬁ@ a0 Grah 28805, ne
reaction m xt udi®), .98 eaHRd.& @, B0, TS i, 18Y} 8n0 (Af 11Dy 8. t@] 1HQ8.L @d,i2H), dwagder 10
I s added and t ) re | tirred vigorously until a suspension is
formed. The s%@p&ﬁ%ﬁ%‘tﬁf"ﬁ?‘g &% and washed with water to provi de the
desired product (4). Preparative TLC and/or washing with other solvents is
used to furfher purdf i nal ;o prodycts i.n sonme exanpl.es. The fi products
are assi gne%l by Lcﬁ%ﬁﬁﬁd—lﬂfv&' spgi(’:l'ie}’%s??:'g'by. Bfhal r‘rﬁsgbdﬂ%'?mlﬁ%h"cg%ff(ﬁéd by
LG M5 and/ or NwRidyFhethoxpwlene2Srtligidaeimpounds of Exanples 34 - 47, 49-74,
and 81 -- 82D as shown in the belqy table were prepared by nethod A-3.

Compounds that were Prepar arallel Methods A1, A2 or AA-3 NHM ~N
| Ex. #XYMNHNHQ or OQWet ho terization* a HMs mz = 410
7 =N
o) =N
o]
—
|
N

4,7-Dichloro[2,3-d]furopyridazine from step 4 of Example 9 (95 mg, 0.50

mmol) and 5-bromoindoline (100 mg, 0.50 mmol) were refluxed in 60 mL of absolute

10 ethanol at 95 °C for 2 hrs. The reaction mixture was allowed to cool to room temperature
and the precipitate that formed was filtered and washed with isopropyl élcohol, 40 N
KOH, H:0, and hexane, and then dried. The intermediate of about 95% purity (rt = 4.72,
(M+H)" 350) and was used in the next step without further purification. 4-Pyridylcarbinol

{28 mg, 0.26 mmol) and sodium hydride (60%, 50 mg, 1.25 mmo!) were stirred in 20 mL

15  of anhydrous tetrahydrofuran at 0 °C under Argon for 20 min. and then 44 mg of the
above intermediate (0.13 mmol) was added. The reaction was stirred at 0 °C for 2 hrs and

the temperature was allowed to rise to room temperature. The mixture was stirred for
another 12 hrs and the solvent was evaporated under reduced pressure. The solid that was
obtained was dissolved in 50 mL of dichloromethane and washed with K,CO; solution

20  and H;O. The organic layer was separated, dried (MgSQ,), and evaporated under reduced
pressure. The crude product was purified by preparative TLC (Rr = 0.3) on silica gel
using dichloromethane/methanol (95:5) as the eluent. The structure of the pure title
compound was confirmed by LC/MS and NMR: 'H NMR (CDCl;) 8 3.26 (m, 2H), 4.30 ~

‘4,50 (m, 2H), 5.60 (s, 2H), 6.9 ~ 8.0 (m, 7 H), 8.60 (m, 2H); LC/MS (M+H)" 423 rt = 4.49

25 min.
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23SCHNHI ,
69 2 2 MA 2006 WO 01123375 PCT/ US00/ 26500 250CHBr / pA- 1( MrH) 423 rt 2 4%

mna | ,N 26SCl - HN- NHA- 2( Mt14} 401 NHNrt = 2.01 min." \I HNNH HNN

A-lit =4.21 mn." N24SCHHN [uN A-1m 2 = 414 | N)it = 4.43 mn.a,

2

27SCH, N-A-2(M+H) 399 HN IHN Z)it = 2.27 nmin.' NH NH 2 OCHNNA- 2( M+H) 417

t~

< Npit

10

15

2.47 nin.' s "'{ 290CHN NHA-2( M+H) 385 N

WO 01723375 PCT/US00/26500

Example 20: Preparation of 4-(4-methoxyphenylamino)-7-(2-methylaminocarbonyl-
4-pyridylmethoxy)fure-{2,3-d]pyridazine

x
7 N
e} =N
Q
2
< I8
N “CHa

To a suspension of 4,7-Dichloro[2,3-d]furopyridazine from step 4 of Example 9
(400 mg, 2.12 mmol, | equiv) and p-anisidine (p-MeQCHNH;) (260 mg, 2.12 mmuol, 1
equiv} in DME (5 mL) was added water (1 mL). The resulting solution was heated at 50
°C for 48 h. After cooling to rt, the brown precipitate was removed by filtration and the
filtrate was concentrated in vacuo to afford the crude product as a brown solid. Trituration
of the brown solid with CH:Cl; furnished 292 mg (50%) of the intermediate 4-(4-
methoxyphenylamino)-7chlorofuro-[2,3-d]pyridazine which was confirmed by LC/MS
and NMR. A suspension of this intermediate (292 mg, 1.06 mmol, 1 equiv), (2-
methylaminocarbonyl-4-pyridyl)methanol (Jntermediate H, 529 mg, 3.18 mmol, 3 equiv)
and 18-crown-6 (42 mg, 0.16 mmol, 15 mol%) in toluene (4 mL) was stirred at 1t for 20
min. KOH (178 mg, 3.18 mmol, 3 equiv) was then added and the reaction mixture was
heated to 80 °C for 36 h. After cooling to rt, water (10 mL) was added and the mixture
was stirred vigorously until a fine white suspension was formed. The suspension was
filtered and washed with water and diethyl ether to provide 125 mg (29%} of the desired
product as a light yellow solid: (M+H)" 406; Ry = 0.50 (100% EtOAc).
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HN / r#

=1.83nin. "
32NNNFA-2(MeH) 383 HNHN rt = 1.88 min.' \ | NHNH 33NNNA- 2( MeH) 417
\Hrt=2.47 min.' N 340CHoA-3( MrH) 406 H3C fVHNH Rf = 0.50 (100% VE CH3

Et OAc)

r N-

1.75 nyna | ~ ~~ E/ NHN HN-N 300CHN- HN A-2( M+rH) 383 HN\\ h;\,{tm

NHNH “fV 31INNN-NHA-2(MtH) 385 NHN it = 1.62 min." \ | N

- (M- H-F 350CH /A 34 10

WO 01/23375 PCT/US00/26500

Example 21: Preparation of 4-(4-methoxyphenylamino)-7-(4-pyridylmethoxy)furo-
{2,3-d]pyridazine

/|\".I
O/N
Q
=
-
N

The procedure used for the preparation of Example 20 was used to prepare the title

5 compound by substituting 4-pyridylmethanol for (2-methylaminocarbonyl-4-

pyridyDmethanol. The pure product was isolated by chromatography on a flash column:
(M+H)" 349; R,= 0.3 (95:5 CH;C1,/CH;0H).

Example 22: Preparation of 4-(4-methoxyphenylamino)-7-(2-aminocarbonyl-4-
103  pyridylmcthoxy)fure-{2,3-d]pyridazine

HN

EY
4 | N
0 =N

O

\N NH2

The procedure used for the preparation of Example 16 was used to prepare the title

compound by substituting the product of Example 21 for the product from Example 5.

The reaction was conducted with 250 mg of the starting material and proportional amounts

15 of solvents and reagents. The crude product was purified by HPLC on a 75x30 mm C!8
column and a linear gradient elution from 10 to 100% acetonitrile in water with 0.1%
triflucroacetic acid at 10 ml/min. over 10 min. to yield 16 mg of the title compound as a
yellow solid: HPLC (50x4.6 mm YMC CombiScreen® C18 column, linear gradient 10 to

100% acetonitrile in water with 0.1% trifluoroacetic acid at 3 ml/min. over 5 min., UV

20  detection at 254 nm) 1.98 min. peak; MS ES 392 (M+H)".
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100% 51 = 0 G . NHNH( Rf CH3EtOAc) 70 2 2 MAR 2004 WD 01/ 23375 ,
PCTI USOQY 26500 (M+H) 428 F R 360CHa/ 0 OA-3= 0 55 100% Cl f NHNH. ( NZZM
CH3Et OAc) 370CHF /-0 0A-3(MrH) 394 |U D NHNH Rf = 0.57 (100% VE N Et OAc)
CH3 380CHBr;/o OA-3(M+H) 455 NHV Rf = 0.56 (100% NH N CH3Et OAC)

390CHH3A- 3( M+H) 390

WO 01/23375 PCT/US00/26500

Examples 23 — 80: Preparation of Invention Compounds by Methods A-1 ,A-2

and A-3
M,
al M.
Y- = M-NH2 Y- e Q'NHZ Y- =
CI ok —— <1} 2P
v—=N  EOH; 95°C, x— XN n-BuCH; 150 °C, X~ XN
2 hrs.
Cl al 10 hrs. HN.,
Q
1 2 3
5 Method A-1: Equal equivalents of dichloride (1) and M-NH; are refluxed in the

appropriate amount of absolute ethanol at 95 °C for 2 hrs. The reaction mixture is allowed
to cool to room temperature and the precipitate (2} that forms is filtered and washed
sequentially with isopropyl alcohol, 4.0 N KOH, H,0, and hexane, and then dried. The
filtrate (2) is then reacted with 1.2 equivalent of Q-NH; in an appropriate amount of »-

10 butyl alcohol at 150 °C for 10 hrs. The reaction is cooled to room temperature before the
solvent is evaporated under reduced pressure. The residue is treated with aqueous 4.0 N
KOH solution and extracted with dichloromethane. The organic layer is dried (MgSQ,)
and evaporated. The crude product (3) is purified by preparative thin layer
chromatography (TLC) or flash chromatography on silica gel using

15  dichloromethane/methancl (95:5) as the eluent. Final product is confirmed by LC/MS
and/or NMR. The invention compounds of Examples 23 — 25, 48, and 76-80 as shown in
the below table were prepared by method A-1.

M\
cl M-NH,
Y~ N 2.2 equiv. SN
A = LR
X n-BuCH; 150 °C, X
Cl 10 hrs. HN.
1 s M

Method A-2: One equivalent of dichloride (1) and 2.2 equivalent of
20 M-NH; are refluxed in an appropriate amount of n-butanol at 150 °C for 10 hrs. The
reaction mixture is allowed to cool to room temperature and the precipitate (4) that forms
is filtered and washed sequentially with isopropyl alcohol, 4.0 N KOH, H,0, and hexane,
and then dried. The crude product (4) is purified by preparative TLC or flash
chromatography on silica gel using dichloromethane/methanol (95:5) as the eluent. Final
25  product is confirmed by LC/MS and/or NMR. The invention compounds of Examples 26
— 33 and 75 as shown in the below table were prepared by method A-2.
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¢ NHNH Rf = 0.53 (100% V nmu CH3Et CAc) 400CH .0 oA-3(MtH) 390 H3C NHI\Q—I Rf..=.
0.68 (100% V EN Et OAc) CH3 410CHI A-3(MtH) 419 NH -NV Rf = 0.12 (3:2 g Ml 17
NHCH3 CH2Cl1Z/ Et CAc) D 420CHF3C /0 OA-3(M+H) 444 |~ NHNH Rf =0. 60( 100% V CH3
Et CAc) N 430CHF c o A-3(M+tH) 460 3 NHNHRf = 0.57 (100% N CH3Et QAc) 440CHG
01' o 0A-3(M+H) 440 H3 NH

WO 01/23375 PCT/US00/26500
M
Cl M'NH “NH
Y~ = M-NH; Y = Q-OH (3) R S
g PN g - (I}
X DMEH,0, XN tol, 18-crown-6, XN
Cl 55°C, 48h Cl KOH, 80 °C, 36 h O"‘Q
1 2 4

Method A-3: One equivalent of dichloride (1) and one equivalent of M-NH; are
suspended in DME (0.3M) and water is added until a solution was formed. The reaction
mixture is heated to 65 °C for 48 h. After cooling to rt, the resulting precipitate is filtered

5 and washed with DME to provide the intermediate product (2) which is confirmed by

LC/MS and NMR.. In some instances, intermediate (2) is further purified by preparative

TLC or washed with other solvents. A suspension of (2) (1 equiv), carbinol (3) (3 cquiv),

and 18-crown-6 (10 mol %) in toluene (0.3M) is stirred at rt for 10 min. KOH (3 equiv) is

then added and the reaction mixture is heated to 80 °C for 24 h. After cooling to t, water

10 is added and the mixture is stirred vigorously until a suspension is formed. The

suspension is filtered and washed with water to provide the desired product (4).

Preparative TLC and/or washing with other solvents is used to further purify final

products in some examples. The final products are assigned by LC/MS and NMR

spectroscopy. Final product is confirmed by LC/MS and/or NMR. The invention

15 compounds of Examples 34 - 47, 49-74, and 8! — 82D as shown in the below table were
prepared by method A-3.

Compounds that were Prepared by Parallel Methods A-1, A-2 or A-3

NHM
Y-
CTN
x o N
(HNQ or )
0Q
Ex.#| X} Y MNH NHQ or OQ Method | Characterization*
23 | S m/z=410

NH - \@:’) rt=4.21 I'l'lil'l.a
24 S | CH m e A-1 m/z=414
HN \C[sb rt=4.43 min®

N
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1), --Rf = 0.43 (100% C NH Ni N CH3Et OAc) 450CHQ ' A-3(M+H) 447 Nl\%{n%n
Z'0. 07 (100% N CH NHBEt OAC) 46001 -1/-0 0A 3(MiH) 461 ON NH Rf = 0. 38 2160800
Qv NHmM CH3Et OAc) 71 22hi Al;2 "4 WD 01/ 23375 PCTI US00/ 26500 470CHE! A- 3( MrH)

412 0 0 F NV NHRf = 0. 43 (100% CHgEt OAc) 480CHE A-1(M+H) 394 N, NHs Rf =
0.37 (100%) EtQAc) (MH) 416 R 490CHA-3= 0
WO 01/23375 PCT/US00/26500
25 | O [ CH Br\@ 2o A-1" [ (M+H) 423
—_ s B
N, k@ rt = 4.49 min.
=N
26 | S | CH NRH o A7 | (M+H) 401
N HN
@ it =2.01 min.*
NH N
e HN-N
27 S | CH N= b A-2 (M+H)" 399
HN, HN
b\ rt=2.27 min.*
NH NH
ey =N
28 | O | CH (,:m o A3 [(M+H) 417
2 = e B
H \CEN rt = 2.47 min.
29 | O | CH NN = A2 | (M+H) 385
N HN
\Q\ it = 1.75 min.*
A HN—:&'N
30 | O | CH N= - A [ (M+H) 383
HN HN
b rt=1.83 min.®
NH NH
- =N
37 [N | N N-RH - A2 | (M+H) 385
N HN
@ Q it = .62 min.*
ooy HN p{iN
32 | N | N N N A2 [ (M+H) 383
HN HN
b rt = 1.88 min.”
NH NH
- =N
33 | N | N ,N@ T A2 [ (M+H)Y al7
HN
¢ N T rt=2.47 min*
34 | O | CH Hac’OO 7 o A3 | (M+H) 406
“NH | Ny NH Ry = 0.50 (100%
' N CH EtOAc)
35 | O | CH /@ 7 A3 | (M+H) 410
o _:;u_@ A R, = 0.51 (100%
#N  CHy EtOAc)
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64 100% MH f VE. ( CH3 Et OAC) N 500CHH3C-/-0 OA-3(M+H) 406 HNNH Rf = @.5EAR 200

100% V CH3 Et OAc) N 510CHCH3 1A-3(M+H) 406 | / o NH HNV- Rf = 0.52 (100%
(
- CH3 , EtOAc). N (M+H) 420 = 0 520CHa> J 0A-337 04 1 R .
WO 01/23375 PCT/US00/26500
36 | O | CH F:@ fo ; A-3 | (M+H) 428
o A WW Ry = 0.55 (100%
' ZN  CHy EtOAc)
37 | O | CH K@\ o 5 A3 | (M+H) 394
H N R, = 0.57 (100%
' ZN  Ch EtOAc)
38 | O | CH ar\©\ 7o 5 A3 | (M+H) 455
' N CH EtOAc)
39 | 0 |CH H3C\© ¥ A3 | (M+H) 390
' ZN  CHy EtOAc)
30 | O | CH /@ o o A3 | (M+H) 390
HaG "N S R, = 0.68 (100%
2N CHy EtOAC)
41 | O [ CH 1 2z o A3 [ (MFH)"4T5
g O S Ri.= 012 (32
b #N  CHy CH,Cl,/EtOAc)
42 O | CH F3C\©\ :‘“{0 o A-3 (M+H) 444
' N CHs EtOAc)
43 | O |CH Fac’OO 2 R A3 | (M+H) 460
i A R, = 0.57 (100%
' N CH EtOAc)
44 O | CH Hsc,oj@\ *o o A-3 (M+H)" 440
c "NH 0 r:IH Ry = 0.43 (100%
! =N CH3 EtOAC)
35 1O [CH N ¥ A3 | (M+H) 447
, C,N\C S R, = 0.07 (100%
3 \
NH N CHy EtQAc)
% | O [CH| o o 5 A3 | (M) 461
K/NO\ NN R, = 0.38 (100%
“NH Lon &u EtOAC)




HI HH(
clvif . .
CH3CH3Et QAc) .
CH3Et OAc) .

f N cH3Et OAcl Hex) .
N CH3Et OAC) .

(M-H) 444 ci

J (M+H) 416 N 100% 550CHI

WO 01/23375

47 530CHa/ 0 0OA-3R = 0 100% HN NH (
540CHCH31A- 3(MFH) 404 V Rf = 0.49 (100% NH 2 2 Mii 2774
0A-323 N= 0 R ( fNH
140CHC/ 0 OA-3(MrH) 410 NHVrt=2. 38 min.
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R, = 0.52 (100%
EtOAc).
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=N

A-3

(M+H) 420
R, = 037 (4]
EtOAc/Hex).

CH
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(M+Hy 444
R, = 0.47 (100%
E10Ac).
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A-3

(M+H)™ 404
Ry = 0.49 (100%
EtOAc).

55 6]

CH

s
18]

/
O-Z
T I
@

A-3

(M+H)" 416
Ry = 0.23 (100%
EtOAc).

14 0

CH

o-Z
s i
¥

(M+H) 410
1t = 2.38 min.
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A-3

(M+H)" 349
R, = 03 (95:5
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N OHB 560CH 00A-3(M+H) 349 H C 3 Rf = 0.3 (95:5 NM OH2CI 2/ CHBOH) 72 27, .,
}},rd Aln~ ¢ I°0ti t L .!I1~ WD 01123375 PCTI USOQ 26500 570CHHO0 MAR 200
0A-3(MrH) 392 NH~fVH ~ = 0.43 (4:1 | ' N CH3Et QAc/ CH2C12) 580CHHOA- 3( M+H)
335 NHRf = 0.37 (4/1 1 EtOAc/CH2CI2) ' N 590CH A-3(M+H) 376 C-0 0 14HNH Rf
= 0.32 (4/1 1 N CH3Et OAc/ Hex) 600CHH3C/ 0 OA-3(M+H) 420 i.r ¢ O | . NHNH Rf
= 0.43 (100% VI ~ N CH3Et OAc). 610CHcCi OA-3- (M +-H 466 NH- N-Rf = 0.25 (100%

IN LO
WO 01/23375 PCT/US00/26500
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57 O | CH HOO o A3 [ (M+H) 392

o Ww b - om @l
. N CH; EtOAc/CH,ClLy)

A3 | (M+H) 335

58 | O | CH HOO 7
NH % R, = 037 (41

EtOAC/CH,Cly)

59 | O { CH @ A3 [(M+H) 376
S

60 O | CH Hﬁ:@\
HiCeg NH

kC('L R, = 032 (41
EtOAc/Hex)
61 | O | CH cn\©\
NH
v to* )
62 [ O [CH
O R,

N
C
A-3 (M+H)™ 420
C
C
63 |0 [CH /@h{) A
HN 5
c
C
¢

Ha
3 EtOAc).
A-3 [ (M+H) 466
Ry = 0.25 (100%
EtOAc).
A3 (M+H)" 447
Ry = 011 (41
3 EtOQAc/Hex)
A-3 [ (M+H) 435
Ry = 0.35 (100%
3 EtOAc)
Hs
3
3

A3 | (M+H) 383

rt=1.77 min.?

Ry = 0.43 (100%
64 O | CH 0\@\ 2
NH

AT [(MFH) 418
R, = 0.50 (100%
EtOAc)

AT [(MFH) 434
Ry = 0.50 (100%
EtOAc)
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65 O | CH
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A3 | (M+H) 410

H
H
H
C
H

rt=2.04 min.
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ANNH . 1 V( Rf N

Et OAc). (M+H) 447 s, 4 620CH N O 0A-311 1 = 0 :

N cH3 640CHcI A-3(M¥H)383 | NHf OH rt = 1.77 min.b i N 650CH0 OA- 3( M+H) 418
ORf = 0.50 (100% /NH CH Et OAc) VCN 66SCHOA- 3(MrH) 434 OL ~ NHRf = 0.50
(100% / NHi N CH3Et OAC)

WO 01/23375 PCT/US00/26500
68 | S | CH ,O\ =R S A3 | (M+H) 406
H3C "NH | o rt = 2.36 min.°
' ZN  CH,
69 | S [CH HaC,OO 7o 5 A3 [(MTH) 322
A S rt=2.31 min.®
' =N CH,
70 | S | CH Fac,oO o . A3 | (M+H) 476
“NH N 1t=2.72 min."
! =N CH3
71 | S [ CH FaCO 7 o A-3 | (M+H) 460
N N rt = 2.39 min.®
' =N CHy
72 S [ CH Br\©\ 2o ° A3 | (Mt+H) 472
“NH N W rt = 2.53 min.”
: =N CHj
73 'S [ CH @ o 5 A3 | (M+H) 432
“NH S rt=2.63 min."
' N CHy
74 S | CH <o]©\ 4 o A-3 [(M+H) 436
o) “NH " “NH rt=2.26 min.®
' [N &,
75 S [ CH /- o A-2 (M+H) 433
HN rt=2.6]1 min.*
NH
o s N
76 S | CH Br e A-1 (M+H) 455
\©\ AN rt = 3.43 min.?
NH Q . .
s N
77 | S | CH e AT [ (M+H) 432
/l\©\ HN t = 4.05 min.”
. O
T S._\{/N
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67SCHF/ -0 OA-3(M+H 410 -a ~ rt=2.04nin.b NHNH 1 N CH3 73 2 7 Iti~kE ~R WO
01/ 23375 PCTI US00126500 68SCH 0 0A-3(M+H) 406 H3C NHNHrt = 2. 36 ni A..d Nl
CH3 69SCHH3C'O' -0 0A-3(MrH) 422 b rt = 2 31 min NH . NH. CH3 70SCHF3CCo
0A-3(MrH) 476 NHNH rt = 2.72 min.b V N CH3 71SCHF3A-3(M+H) 460 o 39 nin '

re =2 NHcY. . CH3 72SCHBr

WO 01/23375 PCT/US00/26500
7 | S [ CH - A-1 [(M+H) 404
\@(NH HNQ rt = 3.08 min.*
s- N
79 | S | CH F W A-1 | (M+H) 408
\©\ HN rt = 3.07 min.”
w| O
M s N
80 | S | CH OCH; ~:,, A1 | (M+H) 466
HCO HN = 2.86 min.”
H,CO NH Q
e S \!’,’N
81 O CH| a o A-3 | (M+H) 424
\QNH R, = 0.38 (100%
- : L. EtOAc).
N
H3C’N‘CH3
82A | O |[CH| © e A3 | (M+H) 467
\©\NH R, = 0.19 (1:1
T “3 EtOAC/CH;OH).
S o
ch..';l/\/NH
CHj
8B |O |CH c.\@\ o R A3 | (M+H) 436
A N R, = 0.78 (100%
=N A EtOAc)
32C |O |CH cl\Q Ao A-3" | (M+H) 440
"NH N O R, = 0.35 (100%
- on H EtOAc)
82D |0 {CH CI\Q ¥ o A3 (M+H) 424
NH X" N CHa Ry = 0.70 (100%
B N EtOAC)
* All compounds in this table can be characterized by HPLC - positive ion

electrospray mass spectroscopy (HPLC ES-MS, conditions as below). In addition some of
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/-0 0OA-3MtH) 472 fb rt = 2.53 min. NHVD NH CH3 73SCH~0 0A- 3( M+H) 432 Zonﬁl’mg
NHrt = 2.63 nin. V N CH3 74SCHoA-3(MrH)436 0 0 / NH\ NHt = 2.26 min.

CH3 75SCHA-2(M+H) 433 NGHN rt = 2.61 mina f NHN S/ 76SCHBr A- 1( MH) 455 HNrt
= 3.43 min.' NHP N 77SCHA-1(M+H) 432 HN rt = 4.05 min' | NHP N 74 22 MA 200
WD 01/ 23375 PCT/ USOQl 26500 78SCH; , . A- 1( MtH) 404 HNrt = 3.08 nina NH1

WO 01/23375 PCT/US00/26500

tHe compounds were characterized by TLC on silica gel plates and the R, values and
solvents are shown. HPLC retention times are given for other examples in this table; *
HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a Hewlett-Packard
1100 HPLC equipped with a quaternary pump, a variable wavelength detector, a YMC
5 ProCl18 2.0 mm x 23 mm column, and a Finnigan LCQ ion trap mass spectrometer with
electrospray ionization. Gradient elution from 90% A to 95% B over 4 minutes was used
on the HPLC. Buffer A was 98% water, 2% Acetonitrile and 0.02% TFA. Buffer B was
98% Acetonitrile, 2% water and 0.018% TFA. Spectra were scanned from 140-1200 amu
using a variable ion time according to the number of ions in the source; ®An HPLC assay
10 with UV peak detection was run in addition to the HPLC ES-MS experiment and the
conditions are: 50x4.6 mm YMC CombiScreen® C18 column, linear gradient 10 to 100%
acetonitrile in water with 0.1% trifluoroacetic acid at 3 ml/min. over 5 min., UV detection
at 254 nm; © The product was purified by RP-HPLC on a CI8 column using a
water/acetonitrile gradient with added trifluoroacetic acid such that the trifluoroacetate salt
15  was isolated by evaporation of the pure product; 4-pyridylmethanol, as indicated, was
used in step 2 of method A-1 rather than an amine; “For preparation of 5-amino-2,3-
dihydrobenzofurane see Mitchell, H.; Leblanc, Y. J. Org. Chem. 1994, 59, 682-687. F The
reference to make the known TBS protected alcohol intermediate is : Parsons, A. F.;

Pettifer, R. M. J.Chem. Soc. Perkin Trans. 1, 1998, 651.

Yo o
S N~ OTBS

H
20 The deprotection of =N was accomplished in the following
P p

manner:
Three equiv of a 1.0 Molar solution of TBAF in THF was added to a solution of
the protected alcohol in THF (0.05Molar) at rt. The reaction mixture was allowed to stir

at rt for 1 h and was quenched with water followed by extraction with EtOAc.

25
Examples 83 - 92: Preparation of 1soquinolines by Method B-1
SH
M
Br M. \H [ “NH
-
M-NH; N N = EN
—_— B
A n-BuOH, 90 °C, 2 | CsCO4; No Solvent; 2y
36 hrs 180 °C; 1 hr. 4
Br Br [ SN
5 6 Ne = 7
76
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PN 79SCHFA- 1( MrH) 408 6HN rt
| LHN 1 'rt =
0.38 (100% Et OAC).

Et OAc/ CH3OH) .

- N

2.86 mn.'

H3CO NH

(100% V N Et OAc) ff) 82COCHG o

10

WO ¢1/23375

=3.07 mn.'

NH SAN 80SCHOCH3A- 1( MrH) 466 H3CO

. SAN 810CHGA- 3( MrH) 424 N
N H3C N CH3 82AOCHGA- 3(M+H) 467 = 0.19 (1:1 R NHf O
H3C. NH V CH3 82BOCHao 0A-3(MrH) 436 NHNH Rf= 0. 78

PCT/US0D/26500

Ky r
/M g

Method B-1: Dibromoisoquinoline (5, 29 mg, 0.1 mmol) Example 1, step 1, and

M-NH; (0.2 mmol) in 8-mL vial were heated in 1 mL of n-butanol at 90 °C for 36 hrs.

The mixture was cooled to room temperature and the solvent was evaporated under

reduced pressure. 4-Mercaptopyridine (23 mg, 0.2 mmol) and cesium carbonate (67 mg,
0.2 mmol) were added to the vial. The mixture was heated at 180 °C for 1 hr and was
allowed to cool to room temperature. Methanol (2 mL) was added to the vial and the

mixture was sonicated for 10 min and filtered. The methanol solution of reaction mixture

was collected and evaporated under reduced pressure. The formation of product was

confirmed by LC/MS. The invention compounds of Examples 83 - 92 as shown in the

below table were prepared by method B-1.

Compounds that were Prepared by Mcthod B-1

Example # MNH Characterization*
F
SV M H)* 412
+
83
rt = 3.46 min.
HN:"':
O/\(‘J
(M+H)" 388
84
rt = 2.89 min.
HNFf
Ci
(M+H)" 364
85 B .
NH rt=3.41 min.
H
(M+H)" 346
86 o s
NH rt = 1.83 min,
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A-3(MtH) 440 OHO V % NH~u Rf = 0.35 (10 N CEt CAc) 82DOCHC, A- 3( M+H) 4é4} i
NHNI --, CH3 Rf = 0.70 (100% e N HEtOAc) * All conpounds in this tabl&{dHf 00
be characterized by HPLC - positive ion electrospray nmass spectroscopy
(HPLC ES- M5, conditions as below). In addition sone of 75 WO 01/23375

PCT/ US00/ 26500 t| fe conmpounds were characterized by TLC on silica gel

pl ates and the Rf values and solvents are shown. HPLC retention tines are
given for other exanples in this table; a HPLC - el ectrospray mass spectra
(HPLC ES- V5) wep2361st ai ned using a Hew ett-Packard 1100 MPrAUswgesopped wit h
a quaternary punp, a variable wavel ength detector, a YMC5 Pro C 18 2.0 mm
X 23 mm col um, fand—a Fonmgan tCOTom trap mass spectroneter with

el ectrospray i ohi zation.j G adi ?-ﬁ‘t elution from90% A tg 95% B over 4

m nutes was used on thg HPLC nyBuffer A was 98% water, |2% Acetonitrile and
0.02% TFA. Buffler B.was | 98% Ac itrile,(MdDwdller and 0.018% TFA. Spectra
were scanned frjom 110- 1200 anu Nng a VviggLabkbeyihon tijme according to the
nunber of ions |in the squrce; bAn MRLC asjsay 10 with UV peak detection was
run in addition to the HPLC ES-Ms experinent and the donditions are:

50x4. 6 mm YMC Conbi Scregn(r) C 18 colum,| linear gradignt 10 to 100%
acetonitrile infwater wjth 0. 1% trifiuoroacetic acld 3 mM/mn. over 5
mn., UV detectlion at 254 nm ~, The product was purifiled by RP-HPLC on a
Cl18 colum using a wategr/acetonitrile grigj@_ﬁt %\{ith added txifluoroacetic
acid such that fthe gerifliuoroac ' s 1'sol ated by evaporation of
the pure product; d4-pynidylne ol , as |imelBdaimil, way used in step 2 of
met hod A-1 rather than an am ne; War preparation of 5-lam no-2, 3-

di hydr obenzof urfane see Mtchell, H; Lebllanc, Y_ 1| Og.| Chem 1994, 59,
682-687. 'The |[reference to make the known TBS protectéd al cohol

internmediate isl : Parsons, A F.; Pettifler, R M J. G¢hem Soc. Perkin
Trans. 1, 1998,| 651. N '1-' OT,@SSH
(M+H)" 387
89 )
rt = 3.02 min.
NH
O
Q M+H)" 453
9 o ( ) .
- 1t = 3.39 min.
Ny 4
NH
7 N\
__N
ol o (M+H)" 437
’/ rt=3.33 min.
N
S
F
F?\O )
(M+H)" 401
92 .
@ rt=2.52 min.
NH

¥ HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a
Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength
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20 The deprotection of n was acconplished in the follow ng mnanner: Three
equiv of a 1.0 Molar solution of TBAF in THE was added to a sol uti on2(3ff*|ﬁm 2004
the protected al cohol in THE (0.05Molar) at rt. The reaction m xture was
allowed to stir at it for I h and was quenched with water followed by
extraction with Et OAc_ 25 Exanples 83 - 92: Preparation of |soquinolines by
Method B-1 SH Br Br 5 n-BuOH, 90 C, 36 hrs M NHBr 6 76 NMNH2 J N
CsCO3; No Solvent; 180 C, 1 hr. M NH SUBSTI TUTE SHEET (RULE 26) 2R '}”nn
L1 ice,, L:.wonM®s01/23375 PCT/US00/ 26500 Met hod B-1: Dirorasmisooui nol i ne
(5 29 ng, 0.1 mmol) Exanple 1, step I, and MNH2 (0.2 mmol) in 8-m, vial
were heated Ingledid: OkMC P}btégpi R%%%%&%m?ﬁﬁ MaSs Fln{gaga E&H fap fss
cool ed to room tenperature an e solvent was evapora uced
pressure. 4- MeFREGYRTOMSI v ithi elestrospraynpnizagor. Gradient dm@ntf@m!lﬂ%éao B&%e&@e(ﬂs? rrg,
5 0.2 mml) wepeadded & M‘ﬁe\HP@c Bitfer A &Ias“é&%%l\gr,@/é‘ﬁﬁ%&l £k n{%& &osio r

hr and was allowed to cool to roomtenperature added
to the vial andFfhBulfend was8kadcdoniinis 2ugvaesand 0.0h8% TiAd Sppqmaezreeedscamqé

met hanol sokut kem R0-126@ &b Winpiax{dMa6le lwﬁmequo%ﬁgeeb %@%u&%apW1aﬂ§g MQdef
reduced pressure. The formation of product was confirnmed by
invention conp¥ffds of Exanples 83 - 92 as shown in the 10 beI ow tabl e

were prepared by nethod B-1.

Examples 93 - 105: Preparation of Novel Phthalazine Invention Compounds

by Paralle]l Synthesis

10 Method A-1 or A-2, as indicated, were used to prepare the novel phthalimide
invention compounds 93 - 105 from ],4-dichlorophthalazine (for preparation see Novartis
patent WOS8/35958, 11.02.98) rather than the dichloroheterocyclopyridazines together
with the appropriate bicyclic and substituted anilines,

M
cl M‘NH .
=~ "N M-NH, = "N Q-NH; i |
II'I\I _ 1] : ]
A EtOH: 95 °C, N nBuoH; 150 °C, N
Ci 2 hrs. Cl 10 brs. HN.
1 3
= Rz
n-BuQH; 150 °C, 10 trs.
15 ,
Novel Phthalazines that were Prepared by Methods A-1 or A-2
NHQ
Example # MNH - QNH Method | Characterization

55

HN .
93 A2 (M+H)" 427
rt=3.13 min.
NH N
S~z




Compounds that were Prepared by Method B-1 Exanpl e #MNHChar acteri zati on*
83F (MFH)+ 412 F Frt = 3.46 min. HNOO 6(M-H)+ 388 84 ~rt = 2.89;@%%}1
85CI (MtH) + 364 NHrt = 3.41 min. 86H(MrH)+ 346 NHrt = 1.83 nmin. 77 2% .
M4 WO 01/ 23375 PCT/ USOQ 26500 rN(MrH)+ 401 87 rt = 2.52 min. NH 88(M+H) +
370 rt = 3.17 min. NH 89NHS (MrH)+ 387 f rt = 3.02 min. NHO + ° (MH) 453

WO 01/23375 PCT/US00/26500

!
o4 N HN Ag | (MFH) 395
NH N rt =2.52 min.

whn HN-N

(i

HN +
Al (M+H)" 387
N rt=2.77 min.
Y/
N

95

ks

HN
t

A

(M+H)" 388
rt=2.51 min.
HN-N

cl.
NH
Cl 3
HN
w | Q0
NH
o Brm HN Al | (MHH) 474
= N, rt = 3.67 min.
S
o8 Al | (MHH)T450
1t = 3.54 min.
N
0 Q HN Ay | (MH)' 453
@ rt = 2.70 min.
N

=
I
w
&




900rt=3.39 mn. N,, NH O(MtH}+ 437 91 rt = 3.33 min. NH F- QO MtH) + 401 92
rt =2.52 mn. NH* HPLC - electrospray mass spectra (HPLC ES-M5) ver g 2004
obtai ned using a Hewl ett-Packard 1100 HPLC equi pped with a quaternary punp,
a variable wavelength 78 2 2 Viii 2004 WD 01/ 23375 PCT/ US00126500 det ect or,
a YMCProd 8 2.0 nmmx 23 mmcolumm, and a Finnigan LCQ ion trap nass
spectroneter with electrospray ionization. Gadient elution from90%A to
95% B over 4 mnutes was used on the HPLC. Buffer A was 98% water, 2%
Acetonitril e wodi/g3f32% TFA. Buffer B was 98% Acetonitri |l ect@%mweiver and
0.018% TFA. Spectra were scanned 5 from 140-1200 anu using a variable ion

ti me accor di ng—te—thenuber—of—+qhrs—n-the—source+Exanptes—93+- 105:
Preparati on olf Novel Pht hal azi ne linventi on Conpounds| by Parallell Synthesis
10 Method A-1 or A-2, jas i/ndicated, VgEFre used{to prepare the novel
phthalim de |nvention / 13 - 1§ from1l é-d oG éfiht hallazi ne (for
preparation see Nfardgi 098/ 85988, 11.0 . 9B),_nagher than the
di chl or ohet erjocycl opyni et her M,t h|the appropfi e i g¢yclic and
substi t ut ed apilines. 11 ,8sEtOH 95 G 2 hrs. M
4 N
M+H)" 448
101 Q Q A-1 ( ) -
rt = 3.02 min.
NH N
-~ S
A-1
AN (M+H)" 412
102 .
rt=3.27 min.
INH N
-~ S
A-1
e Yy
(M+H)" 400
103 .
Q rt=2.79 min.
o s
A-1
F e
@ HN (M+H)* 402
104 .
\Q it =2.96 min.
NH N
~ Sz
A-l
cl ~re
NS (M+H)* 404
105 203 mi
NH rt =3.03 min.
N s

* HPLC - electrospray mass spectra (HPLC ES-MS) were obtained using a
Hewlett-Packard 1100 HPLC equipped with a quaternary pump, a variable wavelength
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NH QNH2 n-BuOH, 150 C, 10 hrs. NHHN 3 Rl = R2 n-BuOH, 150 C, %&g %5
Novel Phthal azi nes that were Prepared by Methods A-1 or A-2 NHM N rzr%] e
#MNHQNHMVet hodChar act eri zati on N HN(MtH) + 427 93A-2 Pr= 3.13 min. t NHN SA
M79 2 2 MAR 2004 WD 01/23375 PCT/ U500/ 26500 941 N-NH . ; ~ A-2( M+H) + 395 NHN
NHNrt = 2.52 min. HN-N 95C1 HNA-1(MtH)+387 \ J NH\ rt = 2.77 mn.

WO 01/23375 PCT/US00/26500

detector, a YMC Pro C18 2.0 mm x 23 mm column , and a Finnigan LCQ ion trap mass
spectrometer with electrospray ionization. Gradient elution from 90% A to 95% B over 4
minutes was used on the HPLC. Buffer A was 98% water, 2% Acetonitrile and 0.02%
TFA. Buffer B was 98% Acetonitrile, 2% water and 0.018% TFA. Spectra were scanned
5 from 140-1200 amu using a variable ion time according to the number of ions in the

source.

Examples 106 — 114: Preparation of Salts of Example 14.
The product of Example 14 (1.50 g, 3.66 mmol) was stirred as a slurry in methanol
10 (20 ml) as a solution of toluenesulfonic acid hydrate (0.701 g, 3.67 mmol) in methanol (5
ml plus 5 ml ninse) was added quickly dropwise. All materials dissolved over 5 min to
yield a yellow solution. Anhydrous ether (30 ml) was added and stimring was continued
for 5 minutes until solid began to precipitate. The resultant mixture was chilled with
stirring in an ice/water bath for 45 minutes and then the solid title product (Example 104)
15  was collected by filtration, washed with ether and dried at 55 °C in a vacuum oven until
NMR analysis showed a lack of solvents (1.5 hours). Other compounds were prepared in
a similar way by using a variety of acids rather than toluenesulfonic acid. Scale up and
use of less methanol in the first step generally led to quicker precipitation of salts and a
variety of solvents were used rather than ether, as indicated, to help crystalize the
20  individual salts. In some cases the methanol was first removed by evaporation in vacuo.
Final drying took between 1.5 hours and several days, depending on the quantity of

material and the specific specific acid used,

Salts of Example 14 that were Prepared

Example# | Acid Used Scale: Solvent Added Characterization

(14 used, g) (melting point, °C)

106 \CL 1.5 Ether 167-168
SOH with decomposition

in CH;OH
107 ci 0.7 Ether 157-159
.,

108 HiCusouH 0.6 Ether 180-182

with decomposition
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N HNJ 96CI" A-1(MrH) +388 HN NHNrt =2.51 min. HN-N 97Br-.w A-1( NHMAM’HJ\#N
rt = 3.67 min. SAN CF, N rho 98CHA-1(MrH)+ 450 \ Jit = 3.54 mn. NASARHY
99NJ \A-1(MrH) + 453 rt = 2.70 nmin. NHSAN 80 2 2 MAR 2004 WD 01/ 23375

PCT/ USOQ 26500 100r NHI VA" 1( MrH) + 455 Prt = 2.58 min. NHN Br HN( M+H) + 448

101f/A-1 \rt =3.02 min. NHN .~ ...SA A-1 HN(M-H) + 412
WO 01/23375 PCT/US00/26500
109 CMs~go,m 0.7 Ether 153-154
110 (HCI), * 1.5 Ether 128-131
in Ether with decomposition
11] HBr 0.7 Most MeOH 137-139
evaporated, then | with decomposition
acetone/benzene
112 H,80, 0.6 Most MeOH 177-179
evaporated, then | with decomposition
acetone/ether
113 HNG; 0.5 Ether 135 (decomposed)
melted 150-152
114 HO 0.5 Ether, Prolonged 123-128
drying,
Hygroscopic

50.H

I15 ©\ 4.5 Ether 148-149
SO3H

* The disalt with HCI was isolated rather than the 1:1salt. This occurred even if

less than 2 equivalents of acid were used.

Biological Protocols and in vitro Test Data

KDR Assay:

The cytosolic kinase domain of KDR kinase was expressed as a 6His fusion

protein in 89 insect cells. The KDR kinase domain fusion protein was purified over a

Ni++ chelating column. Ninety-six well ELISA plates were coated with 5 pg

10  poly(Glu4;Tyrl) (Sigma Chemical Co., St Louis, MO} in 100 pl HEPES buffer (20 mM

HEPES, pH 7.5, 150 mM NacCl, 0.02% Thimerosal) at 4° overnight. Before use, the plate

was washed with HEPES, NaCl buffer and the plates were blocked with 1% BSA, 0.1%
Tween 20 in HEPES, NaCl buffer.

Test compounds were serially diluted in 100% DMSO from 4 mM to 0.12 pM in

15  half-log dilutions. These dilutions were further diluted twenty fold in H20 to obtain

compound solutions in 5% DMSO. Following loading of the assay plate with 85 pl of

assay buffer (20 mM HEPES, pH 7.5, 100 mM KCI, 10 mM MgCl, 3 mM MnCls, 0.05%
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102 rt = 3.27 min. NHSYN A-1 OHN(M+H) + 400 103 Prt 2.79 min. NHN A-1

FHN( MtH) + 402 104/ \rit = 2.96 rain. NH SAN .,.~. .. Al C H\ NHI—DEz,\z&Q%@ggS
rt = 3.03 min. NHSAN * HPLC - el ectrospray mass spectra (HPLC fl\/Bj‘ re
obtained using a Hew ett-Packard 1100 HPLC equi pped with a quaternary
punp, a variable wavelength 81 2 Z MAR 2001 WD 01/23375 PCT/ U500126500
detector, a YMC Pro C18 2.0 mnm x 23 nmm columm, and a Finnigan LCQ ion trap
mass spectroneter with el ectrospray ionization. Gadient elution from 90%

A to 95% B o\VghothssA Nutes was used on the HPLC. Buffer AppgsmBdater, 2%
Acetonitrile and 0.02% TFA. Buffer B was 98% Acetonitrile, 2% water and

0 ) . . ,
{i e accor di g rS DSOS A PR B 00oh raoctiip ol aiipras g mi g, | "
Preparation ofulSifi the dilfitelxcanipbundd 4verel bdtiep rto dufibal Gbsafra@igadecofLHDO( AL 58ingl 3. 66
Fol ueneaul  oni Coaafaiofy St Bt B HE "0 05 b5 0250k g R G of( 580 s 6
M rinse) was iatided by|the additiordofdpl (S& ng)Af KDReltiease adsainli ssol ved over 5 min to
Zloﬁlt idnﬁe)cgel é ow sol Lﬁula Qs@ay wAglsqxgurbgtgé wﬁlt'n Pc%trco&%gung‘o)r vifide glglgeexgithagQ:gltlnas zgglittfntridnng Vas

at room temperature for 60 minutes. The wells were washed and phosphotyrosines (PY)

were probed with an anti-phosphotyrosine (PY), mAb clone 4Gi0 (Upstate

Biotechnology, Lake Placid, NY). PY/anti-PY complexes were detected with an anti-

mouse IgG/HRP conjugate (Amersham International plc, Buckinghamshire, England).

10 Phosphotyrosine was quantitated by incubating with 100 pl 3, 3°, 5 §
tetramethylbenzidine solution (Kirkegaard and Perry, TMB Microwell 1 Component
peroxidase substrate). Color development was arrested by the addition of 100 11 1% HCI-
based stop solution (Kirkegaard and Perry, TMB 1 Component Stop Solution}).

Optical densities were determined spectrophotometrically at 450 nm in a 96-well

15  plate reader, SpectraMax 250 (Molecular Devices). Background (no ATP in assay) CD

values were subtracted from all ODs and the percent inhibition was calculated according

to the equation:

% Inhibition = {(OD{vehicle control) — OD(with compound}} X 100
20 OD(vehicle control) — OD{(no ATP added)

The ICsy values were determined with a least squares analysis program using

compound concentration versus percent inhibition. Compounds that have ICsp < 100 nM

in this assay include those of Examples 1, 2, 4, 6, 8,9, 10, 11, 12, 13, 14, 16, 17, 18§, 19,

25 20,22,23,24, 34,37, 38, 39, 40, 42, 43, 44, 47, 49, 51, 52, 53, 54, 56, 57, 59, 60, 62, 63,
65, 66, 68, 69, 70, 71, 72, 73, 74, 75, 18, 82B, 82C, 82D, 85, 88, 93, 96, 97, 98, 101, 102,

103, 104, 105, 106, 107, 108, 109, 110, 111, and 112. Compounds that have ICso values
between 100 nM and 1,000 nM include those of examples 3, 5, 7, 21, 27, 28, 35, 36, 45,

46, 48, 50, 55, 58, 61, 64, 67, 76, 79, 82A, 89, 95, 99, and 100. Those that have measured

30 ICs values > 1,000 nM include those of examples 26, 29, 30, 31, 32, 33, 41, 77, 80, 81,

and 94. Example numbers not in this list may be assumed to be weakly active, with ICsq

values greater than 1 pM.



for 5 m nutes
chilled with

solid title product (Exanple 104) 15 was collected by filtration,
with ether and dried at 55 C in a vacuum oven unti |

precipitati oRg@hi/Sgst s and a
cated, to help crystalize the 20 individual salts. In sone

apor ati on |n vacuo. Final drying

et her, as indi
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until solid began to precipitate. The resultant m xpuyri
stirring in an ice/water bath for 45 mnutes and then the
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NMR anal ysis showed a
| ack of solvents (1.5 hours). O her conpounds were prepared in a simlar

way by using a variety of acids rather than toluenesul fonic acid. Scale up
and use of |less nmethanol in the first step generally led to quicker

vari ety of solvents were usedrigohReiet han
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114HQ). 5E er,

10

15

20

25

30

Ao
Pr ol oifged #ddsah@ Belthryira Glated into each well of a collagen I-coated 96-well

plate in the DMEM growth medium. Six hours later, the cells were washed and the
medium was replaced with DMEM without serum. After overnight culture to quiesce the
cells, the medium was replaced by Dulbecco’s phosphate-buffered saline (Life
Technologies Inc., Grand Island, NY) with 0.1% bovine albumin {Sigma Chemical Co., St
Louis, MO). Afiter adding various concentrations (0-300 nM) of test compoﬁnds to the
cells in 1% final concentration of DMSO, the cells were incubated at room temperature
for 30 minutes. The cells were then treated with VEGF (30 ng / ml) for 10 minutes at
room temperature. Following VEGF stimulation, the buffer was removed and the cells
were lysed by addition of 150 pl of extraction buffer (50 mM Tus, pH 7.8, supplemented
with 10% glycerol, 50 mM BGP, 2 mM EDTA, 10 mM NaF, 0.5 mM NaV(Q4, and 0.3%
TX-100) at 4°C for 30 minutes.

To assess receptor phosphorylation, 100 microliters of each cell lysate was added
to the wells of an ELISA plate precoated with 300 ng of antibody C20 (Santa Cruz
Biotechnology, Inc., Santa Cruz , CA). Following a 60-minute incubation, the plate was
washed and bound KDR was probed for phosphotyrosine using an anti-phosphotyrosine
mAb clone 4G10 (Upstate Biotechnology, Lake Placid, NY). The plate was washed and
wells were incubated with anti-mouse IgG/HRP conjugate (Amersham International plc,
Buckinghamshire, England) for 60 minutes. Wells were washed and phosphotyrosine was
quantitated by addition of 100 pl per well of 3,3°,5,5" tetramethylbenzidine (Kirkegaard
and Perry, TMB Microwell 1 Component peroxidase substrate) solution. Color
development was arrested by the addition of 100 pl 1% HCI based stop solution
(Kirkegaard and Perry, TMB 1 Component Stop Solution).

Optical densities (OD) were determined spectrophotometrically at 450 nm in a 96-
well plate reader (SpectraMax 250, Molecular Devices). Background (no VEGF added)

OD values were subtracted from all ODs and percent inhibition was calculated according

to the equation:
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Hygroscopi ¢ SOH 1154. 5Et her 148- 149 SG3H * The disalt with HCO was §q}a§t2ﬁﬂ
rather than the 1:1salt. This occurred even if |l ess than 2 equi vaI fit &

acid were used. Biological Protocols and in vitro Test Data 5 KDR Assay:
The cytosolic kinase domai n of KDR ki nase was expressed as a 6Hi s fusion
protein in Sf9 insect cells. The KDR ki nase domain fusion protein was
purified over a N +F chelating colum. Ninety-six well ELISA plates were
coated with 5 g 10 poly(d u4; Tyrl) (Sigma Chem cal Co., St Louis, MD in
100 }il HEPESwdGafbes (20 mM HEPES, pH 7.5, 1 50 nM Nad , pOr/OdeteéEbi mer osal )
at 4 overnight. Before use, the plate was washed with HEPES, NaC buffer
and the plates were blocked with 1% BSA, 0.1% Tween 20 in HEPES, Nad
buffer. Test conmpounds were seriall dlluted in 100%D|\/BOfrom4 nMto 0.12
}JLMin 15 hal f-1og di| %tlnkhidion ThER(VHE geticampoutid)) X 8 t went y
fold in H2O to obtain corrpomvg@l:%hm Gﬁgg%m oI | om ng | oadi ng of
the assay plate wwth 85 | of assay buffer 0 mM HEPES, pH 7.5, 100 mM
KCl, 10 mM MgC12, 3 mM MaCl2, 0.05%83 2 '1. VIA" 700& WD 01/ 23375

PCT/ USOQY 269500 gl yge o@kvereQie% ed bh 50 & HE Qxerdpl i)Y mdTBaEARHIP € 18N QLareM th
or without 3.3 MATP), 5 of the diluted conpounds were added to a final
assay vol une oAnalygje pfograpy \‘Féﬂg COMPRER PINSENTTAHD VRETe PESERRA—NbIten- MEoPRINGS 3 nM

in 0.25% DVBO thihﬁvmﬂyz%m lnltmstassfa§%1uh¥tﬁokt@om&1ﬂpleerz Qfml@ﬁ 14383, @9,) of
KDR ki nase donmi was i ncubated with teést CO%M or 'vehicl e
sfm

sSSsa
al one wi th gentdle!QRgiPatPHi03 atCOF'«Bﬁ‘FﬂdF drepbvgttrealusy beweqn d ¥haMye| | s
were washed aﬁdc]ﬁHLQﬁ&B@ﬂéiﬁﬁﬂ&eﬁ 4 B9, 1201, Q?Pﬂ@l@ngde%p%ﬁhds that have ICsg

B B NCAE K e Sanfp 0 RGeSl B Er B I o e, 1ot e

conj ugate (Anersham International plc, Buckinghanmshire, England). 10
Phosphot yr osi NalegiefNanL ie;]gstis ¥ i ncubatl ng wwth 100 | 3, 3", 5, 5

t et r amet hyl be Mo P S egaard and Perry, TMB M crovel | |
Conponent  per oxi d&sepasatisnt ¢faMajrigeCHlugs ad\ie| GrnBhasendbatrgel® {Cdbibyyptivehe
addi tion of 1%101‘nedw41 HGhuctsbééﬁgrdsw 1§£Bak%eﬂﬂnérl§br&$&ﬂ%%%ﬁﬁ{erﬂmoﬁw5 |

Conponent Stop Solution). Optical dénsities were determ ned
spect r ophotonermpesst (pEmatilysofolapyfip.neoliages-LXepnd hepgrap) syifae negiepgiycanspdicisy avax
250 (Mol ecul arprdIeied aes jterilBaGIKA BT bt apidy RorinB a 8RR at G C.

Liquid Matrigel at 4° C was mixed with SK-MEL2 human tumor cells that were

transfected with a plasmid containing the murine VEGF gene with a selectable marker.
Tumor cells were grown in vitro under selection and cells were mixed with cold liquid
20 Matrigel at a ratio of 2 X 108 per 0.5 ml. One half milliliter was implanted
subcutaneously near the abdominal midline using a 25 gauge needle. Test compounds
were dosed as solutions in Ethanol/ Cremaphor EL/saline (12.5%:12.5%:75%) at 30, 100,
and 300 mg/kg po once daily starting on the day of implantation. Mice were euthanized 12
days post-implantation and the Matrigel pellets were harvested for analysis of hemoglobin
25  content.
Hemoglobin Assay: The Matrigel pellets were placed in 4 volumes (w/v) of 4° C
Lysis Buffer (20mM Tris pH 7.5, imM EGTA, ImM EDTA, 1% Triton X-100 [EM
Science, Gibbstown, N.J.], and complete, EDTA-free protease inhibitor cocktail
[Mannheim, Germany]), and homogenized at 4°C. Homogenates werc incubated on ice
30 for 30 minutes with shaking and centrifuged at 14K x g for 30 minutes at 4° C.
Supernatants were transferred to chilled microfuge tubes and stored at 4° C for
hemogiobin assay.
Mouse hemoglobin (Sigma Chemical Co., St. Louis, MQO) was suspended in
antoclaved water (BioWhittaker, Inc, Walkersville, MD.) at S mg/ ml. A standard curve
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val ues were subtracted fromall ODs and the percent inhibition was , . NAT 2004
cal cul ated according to the equation: % Inhibition = (OD(vehicle cgn‘t r'ol )q
- OD(with conpound)) X 100 20 OD(vehicle control) -- OD(no ATP added) The
| C50 values were determned with a | east squares anal ysi s program usi ng
conpound concentration versus percent inhibition. Conpounds that have | C50
S 100 nM in this assay include those of Exanples 1, 2, 4, 6, 8, 9, 10, 11,
12, 13, 14, 16, 17, 18, 19, 25 20, 22, 23, 24, 34, 37, 38, 39, 40, 42, 43,
44, 47, 49, Woom33s53, 54, 56, 57, 59, 60, 62, 63, 65, 66T/U§826560, 70,
71, 72, 73, 74, 75, 78, 82B, 82C, 82D, 85, 88, 93, 96, 97, 98, 101, 102,

103, 104, 105, .10 : 1. . . have
[0 val ves.buisnerdilgotysBo mdiferahith o binicRpfmibd n EREPAUIE Sl BRNaNBVE,
21, 27, 28, 35StaBird agye anplysai@ samgles were added B 15 mBalitgy /welisin duplicagoig a 89,

95, 99, d 10 t ﬁ%ﬁ i -dancl ud

t hose of a&{ﬂﬁp?ﬂ&s@%ﬁ%&?&%g{?@é? 1 , U??nai@a&n%ﬁe%@l&@il(ﬁ (§nggrg &w&gﬁpree
nunbers not i nCe-h¥tsLovis M@k Mk subsisateres teepnpfetutag 38/ misaomy empgiature 20€B0

val ues gr eas er acﬁm%ti%n.wbﬁlﬁ;ﬁggdr_ &Eﬁ?ﬂé% %fgsuglramaq Jaﬁé?éﬁlz %adﬁQAlp%%nggéyoo

Cell nechanistic assay-| Itron o KDR phosphoryl ati on: cells

expressi ng t hel®uniprofitersyvell RDHRydregaRegxidgeSoluitign ahipom feomertyre. (Therplate was

Technol ogi es, ihBfbated B0 tdniepitsle fONYD mitiinel enmented with 10% newborn cal f
serum | ow gl ucos

e, 25 mM /L sodium pyruvat e, ri doxi ne hydrochl|oride and
0.2 ng/ m of 5 mf@’“&ﬂidF@“?éd’Yﬁﬁ%ﬂ%ﬂF‘ééd |SPF6!f?P"e§’)é/TﬁH'°P¢M Q0 R 2 ‘ée'gel I's
wer e mai nt ai neglatk Feab] $RYLAMar 2 NOicasplale/SpetiraphtdomeleeS¥stm Nlalduhs Davibabwar e,

Bedf ord, in a humdified 5% (C02. sphere at 37C Fifteen. thousand
cell's wer g/lﬁ%)l a L@By‘faﬁtnggi'a%ﬁ&ﬁ%’f’? S’Saﬁgféﬁegﬁﬁ “fe-recs(‘)’g'imecacd RE YN ate in

t he DVEM growt h nmedbtainsaiiple femoghbinatetent twre alhlatd veradingsthettle dolibwiee 10
medi um was rep%q?&%q‘ with DVEM wi t hout serum After overnight culture to

qgui esce the cells, the nmediumwas replaced by Dul becco's phosphat e-buffered
saline (Life Technologies Inc., Gand Island, NY) with 0.1% bovi ne al bum n
(Sigma Chenical CoTotafiiembfbbif = (Malple Bfsh@ Vo) R gHMASHIMRISCERARRASH) at | ons
(0-300 nM  of test conmpounds to the <cells in 1% final concentration of
DMVBO, the Eel1s were incubated at roomtenperature 15 for 30 m nutes. The
cells were then traaé edragetTotdl HemogBbinrng Mattige) sdngrlesMithohneedle s/antubtragyaim
tenperature. Foll ow.ng V { i wa ~and e
cells were | yigoé[(l:l %\%/h gg?lﬁﬁf eg?]oggoﬂuléﬁ)e{u%ll S%IH@%W fztiH(c:t% %ltl)sh b%lfgcglg?}ﬁ?@gﬂ%\/lw%i S,
pH 7.8, suppl enisniaed acopiding 1o gs fgligming eduatic®d) mvl BGP, 2 nM EDTA, 10 nM NaF,
0.5 MM Nav&4, and 0.3% TX-100) at 4C for 30 mnutes. 20 To assess receptor
phosphory| ZaOtI on. 19{;01n1r1?bﬁ{0?1|#| (k%grigeo'{‘otaﬁ?{%rr}mglgllﬁln Dergs-'?Itegte gmgrqugges) X 100

(Average Total Hemoglobin Non-Treated Tumor Lysates)

Example 8 showed significant activity in this assay at 100 and 300 mg/kg po sid
with > 60% inhibition of total hemoglobin content of the Matrigel samples from the dosed
25  animals vs. those from vehicle control animals. The other examplary materials were not

tested in this model.

Other embodiments of the invention will be apparent to the skilled in the
art from a consideration of this specification or practice of the invention disclosed herein.
30 It is intended that the specification and examples be considered as exemplary only, with

the true scope and spirit of the invention being indicated by the following claims.
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to the wells of an ELI SA plate precoated with 300 ng of antibody C20 (Santa
Cruz Biotechnology, Inc., Santa Cruz , CA). Followi ng a 60-m nute? 7 NMAL 2004
i ncubation, the plate was washed and bound KDR was probed for

phosphot yrosi ne usi ng an anti-phosphotyrosine mAb clone 4G 10 (Upstate

Bi ot echnol ogy, Lake Placid, NY). The plate was washed and 25 wells were

i ncubated with anti-nmouse | gG HRP conj ugate (Anmersham I nternational plc,
Bucki nghanshire, England) for 60 m nutes. Wlls were washed and

phosphot yr osmweowvsass quantitated by addition of 100 pl percumsoh/2¢5h0

3,3 ,5,5 tetranethyl benzidine (Kirkegaard and Perry, TVMB Mcrowel | |
Corrponent per oygdasgnpubstrate) solution. Color devel opnment was arrested
by the addition of 100 | 1% HCI based stop solution 30 (Kirkegaard and
Perry, TMB | Conponent Stop Solution). Optical densities (OD) were

det er mi ned spelctmeasmmv. [%magaaemlzéa%@luamal fn@yP6- wel | plate reader
(SpectraMax 250, Mol ecul ar vices). Background (no VEGF added) OD val ues

were subtracted fromall ODs ang per i nhi bition was cal cul ated
according to the equati orh 5 &R 004 WO 01/ 23375 PCT/ USOQ 26500 %
I nhibition = (O VEGF co R n V(ﬁe) test conpound)) X 100 OD(VEGF
control) - ODX(no VEGi.ad 51 C50s wefe deternined on sone of the
exenplary materi al sL/w N st squares analysis program usi ng conmpound
concentration versysppgrcent inhibition. Conpounds that have |1C50 < 20 nM
in this assay incl udg;o #hose of Exanples 2, 6, 10, 11, 14, 23, 96, 101,

102, 103, 104, 105 Npounds that have |1C50 val ues between 20 nM and 50 nM
i ncl ude t hdse of westeinpl es 1, 4, 8, 9, 12, 13, 17, 24, 93, 98. Conpounds
that have 1C50 QdO,a2ues bet ween 50 nM and 400 nM i ncl ude those of
exanples 97, 99, and 100 Matrigel (r) Angi ogenesis Mdel; Preparation of
Matrigel Plugs andtagsther fosn Phla@é cop@iRinB G¥P (1 o[ty 3041985 Bt TS BbPRISEC al
Products, Bedford, 1alé) toéihed witB SRRIG0 WRIZR itadRtahicll] fosding 4 BiBycfic BEthuB@re UNDT

15 corrposed pri mari | y of lamnin, collagen IV and heparan sul fate
proteoglycan. It is provi dgtr as a sterjte liquid at C, but rapidly forns
a solid gel at 37 C Li qyﬁ"d\l\/agrlgel :Nit\4 € was nyxed_w,th SK-MEL2 human
tumor cells that were tr fégted aTIa?{nd tﬂlnlngthe muri ne
VEGF gene with a sel ectalf] e rdr ker. M cells reT?gTrown in vitro under
selection and cells were m xed with cold liquid 20 Matrigel at a ratio of 2
X 106 per 8.5 m. One W1 Hi | 1iliter was inplanted subcutaneously near
the abdom nal midline usi&ghzﬁza&pgm@yngﬁeun&Nt&sbrchnds wer e dosed
as solutions in Ethanol/ enma % L(éﬁ %123&012 5% 75% at 30, 100,
and 300 ngtkg po once dai fe%rfﬁfnf n§ h inplantation. Mce were
eut hani zed 12 days post-inplantation and the I\/atrl gel pellets were
harvested for anal ysi,g; @f.ignogl obi n

15
G' is a substituent independently selected from the group consisting of

s NR%;
» -NR’COR®;
s halogen;
20 s alkyl;
* cycloalkyl;
s lower alkenyl;
* lower cycloalkenyl;
* halogen-substituted alkyl;
25 s amino-substituted alkyl;
» N-lower alkylamino-substituted alkyl;
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25 content. Henogl obin Assay: The Matrigel pellets were placed in 4 yvolunps,
(wv) of 4 C Lysis Buffer (20nM Tris pH 7.5, 1 mM EGTA, 1 nM EDTA, 1%
Triton X-100 [EM Science, G bbstown, N.J.], and conplete, EDTA-free
protease inhibitor cocktail [Mannheim Gernmany]), and honogeni zed at 4C.
Honogenat es were incubated on ice 30 for 30 m nutes with shaking and
centrifuged at 14K x g for 30 mnutes at 4 C. Supernatants were
transferred to chilled mcrofuge tubes and stored at 4 C for henogl obin
assay. Mouse weomegd’obi n (Si gma Chemical Co., St. Louis, MEIT/USS2605pended
in autoclaved water (Biowittaker, Inc, Walkersville, MD.) at 5 ng/ m. A
standard curve 86 WD 01/2 : : lerated from 500

m crogranms/m to 30 nicéogﬁg?§c§%¥¥ﬁﬂgééggggﬂ g?ﬂ gee above). Standard
curve and | ysate sanpl ee helbeecalkbmdylaminb-subsatueddiatkgl,s /wel | in duplicate to
a polystyrene 96-well plate. Using the Signma Plasma Henoglobin Kit (Sigm
Chemical Co., St. Loui%,ﬁwﬁyﬁwﬁkﬁggﬁ%gk¥éte was reconstituted in 50 nm's
room tenperature acetice5 ambdu@lupdipg; One hundred microliters of
substrate was added to each well, followed by 100 microliters /well of
Hydr ogen Pér oxi de Sol ut ¢ omarbdxyrsobstitutedhgdlaiat ure. The plate was i ncubated at
roomtenperature for 10 m nutes. i cal .densities were determ ned
spectrophotonetrically %I‘%ﬁﬁg%%ﬁ%ﬁgﬁé%ﬁW%W?da%ﬁate reader, SpectraMax 250
M cropl at e Spectr ophot osrepkinyQystreiRokhkivaulsabstbeadangs, 10 Sunnyvale, CA).
Background Lysis Buffer readings were subtracted fromall wells. Total

sanpl e henogl obi n cont eht halegensubstititedalieylamingr di ng to the fol | owi ng
equation: Total Henogl opi Ry QR A BRlif; Vol ume) x (Hemogl obin
Concentration) 15 The average Total Henoglobin of Matrigel sanples wthout
cells was Mubtracted fo ohrlewelalkpbanaho-HdstsgtedkylarMaby i gel sanple with
cells. Percent inhibitign ., cal cul.ated aceor di to the follow ng
equation: 20 %I nhibiti onNﬁ@?wegF%%@I%l %F%ﬁ%ﬁ%gf’lgglﬁwmﬁf ug- Treated Tunor L
sates X 100 (Average Tot HlloWanlighobamindeubsilinedbliedahinopr Lysates) Exanple 8
showed si gnifi cant activiﬁ%lin tg%s g@ga at 100 and 300 ng/ kg po sid wth
> 60% i nhi bition of tot%l "ENSFIEHH THE%of the Matrigel sanples from
the dosed 25 animals vse §hasseubkiigi®i ¥Rblagim; control animals. The ot her
exanplary materials were not tested in this nodel. O her enbodi nents of
the inventPon will be dppHARFy-seRstituted 2ylamingy in the art froma

consi deration of this spegiti fxyORbddil-AbathtFAi@mibdie i nvention di scl osed

herein. 30 It is intended that the specification and ‘exanpl es be consi dered
as exenplary only, witfe phenyl-lower alkoxycarbonyl-substituted alkylamino;

e -ORS

s -SRS
20 e -S(O)RS

* -S(O)R%

» halogenated lower alkoxy;
¢ halogenated lower alkylthio;
¢ halogenated lower alkylsulfonyl;

25 s -OCORS;
e -CORS
e -CORS
e -CON(R®),;
s -CH,OR*
30 e -NO:;
« -CN;
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the true scope and spirit of the invention being indicated by the Wojhgm%mg
claims. 87 2 7 VAR 2Q04 WD 01/23375 WE CLAIM 1. A conpound havi ng ‘the™
generalized structural formula Z LEA\>-Y( D=E (&)q 5 wherein R and R2
PCTJUSOQ 26500 together forma bridge containing two T2 noieties and one T3
noi ety, said bridge, taken together with the ring to which it is attached,
formng a bicyclic of structure T2 2 Z, 3 2 ~ H10 15 T2 or 2. T ~~
3-T2 wherein each T2 independently represents N, CH or CG; and T3
represents Sw@o/BREG , C(R4)2i or NR3; and wherein G i spangsigisnd uent

i ndependently selected fromthe group consisting of -N(R6)2 ; -NR 3COR6
; hal ogen; 20 alkyl a%mﬁloalkyl; | oner al kenyl; |ower cycloal kenyl ;
hal ogen- substituted al kyl ; 5% ani no- substituted al kyl ;

¢ guanidino;
s sulfo;
» -B(OH)2;
5 * optionally substituted aryl;
» optionally substituted heteroaryl;
e optionally substituted saturated heterocyclyl;
» optionally substituted saturated heterocyclylalkyl;
s optionally substituted partially unsaturated heterocyclyl;
10 s optionally substituted partially unsaturated heterocyclylalkyl;
s -OCOR’
» optionally substituted heteroarylalkyl;
e optionally substituted heteroaryloxy;
» -5(O)y(optionally substituted heteroaryl);
15 o optionally substituted heteroarylalkyloxy;
s -S(O),(optionally substituted heteroarylalkyl); 7
s -CHO;
e -OCON(R%,;
¢« -NR’COR®;
20 « -NR’CON(R®),

R’ is H or lower alkyl;

R® is independently selected from the group consisting of

25 ' e H;

o alkyl;

s cycloalkyl;

= optionally substituted aryl; and

* optionally substituted aryl lower alkyl;
30 * Jower a]kyl-N(R3)2 ; and

» lower alkyl-OH;

R* is H, halogen, or lower alkyl;
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N-1ower al kyl ami no-substituted al kyl; 88 Il~~ e 112i 4 WO 01/23375 7 MARTIL

PCT/ USO0/ 26500 N, N-di -1 ower al kyl am no-substituted al kyl ; N- | ower
al kanoyl am no-substituted al kyl ; hydr oxy- substituted al kyl ;
cyano-substituted al kyl; 5 carboxy-substituted al kyl; | ower
al koxycar bonyl -substituted al kyl; phenyl |ower al koxycarbonyl-substituted
al kyl ; hal ogen-substituted al kyl am no; am no-substituted al kyl am no; 10
N- | ower al kyl arni no-substituted al kylam no; N, N-di -1 ower
al kyl am no- swhsvissmsed al kyl am no; N-| ower al kanoyl am necvuswésvut ed
al kyl am no; hydr oxy-substituted al kyl am no; cyano-substituted
al kyl am no; 15 carboxy-substituted al kyl am no; | ower
al koxycar bonyl -substituted al kyl am no; phenyl - | ower
al koxycar bonyl! - sk itait2ed al kyl amino;  -OR6; -SR6; 20 -S(O) R6;
-S(0O 2R6; hal ogenated | ower al koxy; hal ogenated | ower al kylthio;
hal ogenat ed | ower al kyl sul fonyl; 25 -OCOR6, 30 - CORG6; - CO2Re;
-CON(RB) 2 : - CXpydscted fropypé groupgqusigtipg of O, § and NR’;

5

Y is selected from the group consisting of

¢ lower alkylene;

s -CH,-O-;

» -CH)-S5-;
10 e -CHy-NH-;

o -O-;

* -S-:

s -NH-;

. -(CR‘z)n-S(O)p-(S-membered heteroaryl)-(CR*;)~;
15 * ~(CR)rC(GHR)-(CR%)s-;

wherein

n and s are each independently 0 or an integer of 1 —2; and
G? is selected from the group consisting of -CN, -CO;R?, -CON(R®),, and

~CHNR): ;
20 ¢ -O-CH;-;
¢ -3(0)-;
s -5(0):-;
e -S5CH>-;
* -5(0)CHy-;
25 s -5(0)CH:;
¢ -CH3S8(0)-; and
* -CH;S8(0):-
ZisCRYorN;
30
qis0, [,or2;

G’ is a monovalent or bivalent moicty sclected from the group consisting of:
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L WD 01/ 23375 PCT/ US00/ 26500 am di no; guani di no; sul fo; -B(OH 2ma 5004
optionally substituted aryl; optionally substituted heteroaryl;

optionally substituted saturated heterocyclyl; optionally substituted
saturated heterocyclylal kyl; optionally substituted partially unsaturated
het erocyclyl; 10 optionally substituted partially unsaturated

het erocycl yl al kyl ; -0C2R3; optionally substituted heteroaryl al kyl ;
optionally substituted heteroaryloxy; -S(Op(optionally substituted

het eroaryl); wabizepti onal |y substituted heteroaryl al kyl ox¥¢rusec364ed
(optionally substituted heteroaryl al kyl); -CHO - OCON(R6) 2 - NR3CO2R6
, 20 - NR3CON(RS6) 2 i SIH or lower alkyl; R6 is independently sel ected
fromthe group consis Y’nga]gf’ 25 H alkyl; cycloalkyl; optionally
substituted aryl; andnrdpbrbnally substituted aryl lower alkyl; 30 Iower
alkyl-N(R3)2 ; and lower alkyl-OH R4 is H halogen, or |lower alkyl; 90 2
2 MAR 2[ U4 WO 01/ 2337Broursubsiaredelgh p is 0, 1, or 2; X is selected from

the group consisting ]8&&%&0?}/03%9)!]%%tuté alky?l;

5 s -ORS

» SRS

e -S(O)R%

* -S(0)R%

» -OCORS
10 e -CORS

+ -CORS

+« -CH,OR’

e -CONR®;;

e -S(O1NR%:;
15 o -NOyj;

» -CN;

s optionally substituted aryl;
* optionally substituted heteroaryl;
o optionally substituted saturated heterocyclyl;
20 s optionally substituted partially unsaturated heterocyclyl;
» optionally substituted heteroarylalkyl;
s optionally substituted heteroaryloxy;
e -3(O) (optionally substituted heteroaryl);
» optionally substituted heteroarylalkyloxy;

25 * -S(O)p(optionally substituted heteroarylatkyl);
e -OCON(R%);;
s -NR’CO;R®

» -NR’CON(R®);; and
« bivalent bridge of structure T>=T2-T°

30 wherein
each T* independently represents N, CH, or CG™: and
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Y is selected fromthe group consisting of | ower al kyl ene; - CH2- O ;
-CH2-S- ; 10 -CH2-NH ; -0-; -S ; -NH ; -(CR42),1-S(Op; MAR 7704
(5-nmenbered heteroaryl)-(CR42)S ; 15 -(CR42),c C(R)(R4)-(CR42) vvhereln
n and s are each independently 0 or an int eger of 1 - 2; and & is selected
fromthe group consisting 121 and -CH2N(R6) 2 ; 20
S0-CH2-:  -S(O)- -S(0% represemsso CRs@@QﬁRz)z, or NBE wheggim) 2cHp-

- CH2§( O) -, and - CH2S( O % ?@%Aftﬁé alNEve (ﬁﬁhéd Broicties @f]w%lchcg‘? 'S a

nonoval ent or bival ent nnlety sar oup consisting o
2ZP' , { RLO04 WD 01123375 PCT/ hi‘ﬁﬁﬂa?ﬁﬁ%d | ower al kyI + - NR3CORG; +

Carboey St Lued al KL oo 1S S ARSI O (BRSO R S
membered fused ring;

A and D independently represent N or CH;
B and E independently represent N or CH;
L represents N or CH; and
with the provisos that
a) the total number of N atoms in the ring containing A, B, D, E,and L is 0, 1, 2,
or 3; and
b) when L represents CH and q=0 or any G’ is a monovalent substituent, at least
one of A and D is an N atom; and
c) when L represents CH and a G is a bivalent bridge of structure T>=~T%-T°, then
A, B, D, and E are also CH;

J is a ring selected from the group consisting of
e aryl;
e pyridyl; and
¢ cycloalkyl;

q’ represents the number of substituents G* onring J and is 0, 1, 2, 3, 4, or 5, and

G* is a2 monovalent or bivalent moiety selected from the group consisting of
* -NR;
e -NR’COR®;
¢ halogen;
o alkyl;
e cycloalkyl;
e lower alkenyl;
e lower cycloalkenyl;
e halogen-substituted alkyl;
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10 -CCR 6; - C02R6; - CH20R3; -CON(R6) 2 ; -S(O 2N(R6) 2 15 7 NG 2004
-CN, + optionally substituted aryl; + optionally substituted heteroaryl;
optionally substituted saturated heterocyclyl; 20 optionally substituted
partially unsaturated heterocyclyl; optionally substituted

het eroaryl al kyl ; optionally substituted heteroaryl oxy; -S(O p(optionally
substituted heteroaryl); optionally substituted heteroaryl al kyl oxy; 25
-S(O p(optionally substituted heteroarylal kyl); -OCON(R6) 2 ; - NR3CO2R6;
- NR3CON( R6) 2 woanm37sbi val ent bridge of structure T2=T2- T3 rcB3Uswizetoei n each
T2 independently represents N, CH or CG 3'; and 92 T3 represents S, 0,

CRAG3', C(R4)2, or NR3: W i .represents any of the above-defined
moi eti es G3 which ar ?%1%"‘4r;{1§\§/t§+tgdn@yland the termnal T2 is bound to L, and

T3 is bound to D, feorNddwer alkPamii@sbiestiadedfallsgd ring; A and D i ndependently
represent N or CH B and E independently represent N or CH L represents
N or CH and with thd:prdevesakylaminospbytipgedalksdy nunber of N atoms in the

ring containing A ,B -%weﬁalkﬁ@la}nidossugstini]ted%keyl; or 3; and b) when L

represents CH and g=0 or any I's a nonoval ent substituent, at |east one
of A and DS s an Neathydgoxpndstitptedhikpl, L represents CH and a G3 is a bival ent
bridge of struct ure E%:ng-zshggiﬁ:utéma?pyl; A, B, D and E are also CH;
e carboxy-substituted alkyl;
e lower alkoxycarbonyl-substituted alkyl;
¢ phenyl lower alkoxycarbonyl-substituted alkyl;
10 s halogen-substituted alkylamino;
* amino-substituted alkylamino;
= N-lower alkylamino-substituted alkylamino;
* N,N-di-lower alkylamino-substituted alkylamino;
» N-lower alkanoylamino-substituted alkylamino;
15 e hydroxy-substituted alkylamino;
e cyano-substituted alkylamino;
¢ carboxy-substituted alkylamino;
s lower alkoxycarbonyl-substituted alkylamino;

s phenyl-lower alkoxycarbonyl-substituted alkylamino;

20 » -OR%
. -SR"";
« -S(O)RS;
e -S(ORR";
e halogenated lower alkoxy;
25 » halogenated lower alkylthio;
s halogenated lower alkylsulfonyl;
e -OCORS,
. —CORﬁ;
o -COR;
30 . -CONR%:;
» -CHOR%;
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Jis aring selected fromthe group consisting of aryl; pyridyl; anplM |
cycloal kyl; g represents the nunber of substituents G4 on ring J a%d isig
1, 2, 3, 4, or 5, and &4 is a nonoval ent or bivalent noiety selected from

t he group consi sting of -N(R)2 ; -NR3COR6 ; hal ogen; al kyl ;

cycl oal kyl ; | ower al kenyl; |ower cycloal kenyl; hal ogen-substituted

al kyl; 93 2 2 fr 2004 WO 01/23375 PCT/ US00/ 26500 am no-substituted al kyl;
N- | ower al kyl am no-substituted al kyl; N, N-di-Iower alkylam no-substituted
al kyl ; N- | oveeer/23B8anoyl am no-substituted al kyl; 5 hydPOrRys®atsee it ut ed

al kyl; cyano-substituted al kyl; carboxy-substituted al kyl; | ower

al koxycar bonyl - sub§t|5%jed al kyl;  phenyl | ower al koxycarbonyl -substituted
al kyl; 10 hal ogen-su dtituted al kyl am no; am no-substituted al kyl am no;
N1 ower al kyl am noesuadti tuted al kyl am no; N, N-di - | ower

al kyl am no-substi tuted al kyl am no; N-| ower al kanoyl am no-substituted

al kyl amino; 15 hydrd@¥i$h&ubst it uted al kyl ami no; cyano- substi t ut ed

al kyl am no; carboxyz%ggggbtuted al kyl am no; a | ower
al koxycar bonyt - substituted al kyl am no; phenyl -1 ower
al koxycar bdnyl - subst isulfe;ed al kyl amino; 20 -OR6; a - SR6;

» -B(OH)2,

e optionally substituted aryl;

» optionally substituted heteroaryl;

¢ optionally substituted saturated heterocyclyl;
10 ¢ optionally substituted partially unsaturated heterocyclyl;

e -OCOR’

* optionally substituted heteroarylalkyl;

s optionally substituted heteroaryloxy;

o -§(O)u(optionally substituted heteroaryl);
15 * optionally substituted heteroarylalkyloxy;

s -S(O)g(optionally substituted heteroarylalkyl);

s -CHO;
s -OCON(R®);;
e -NR’COR®;
20 » -NR’CON(R®),;and

e fused ring-forming bivalent bridges attached to and connecting adjacent
positions of ring J, said bridges having the structures:
a)
2
N,
2

Ts/

25 wherein
each T2 independently represents N, CH, or CG*;
T represents S, O, CR*G*, C(R‘);, or NR*: wherein
G4’ represents any of the above-defined moieties G* which are
monovaient; and

30 binding to ring J is achieved via terminal atoms T? and T,
b}
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-S( O Re; _S(O 2R6; hal ogenated | ower al koxy; 25 hal ogenated | %qu A

al kyl thi o; hal ogenated | ower al kyl sul fonyl; - OCOR6; - CORE;
30 CC]\I( R6)2 ; -CH20R3; 94 27.Vi"'Tk 2101 WD 01/23375 PCTI US00126500

; -CN;, am di no; guanidino; 5 sulfa; -B(OH2 ; optionally
substituted aryl; optionally substituted heteroaryl; optionally
substituted saturated heterocyclyl; 10 optionally substituted partially
unsat urated heterocyclyl; -OCO02R3; optionally substituted

het er oaryl al W ¢1/233%pti onal | y substituted heteroaryl oxy; PCT/US00/26500
-S(Or, (optionally substituted heteroaryl); 15 optionally substituted
het er oaryl al kyl oxy; -S(O),, (eptionally substituted heteroaryl al kyl);
-CHO, -OCON(R®6)2 ; -NR 3 2; 20 -NR3CON(R6)2 ; and fused
ring-formng bivalent bridges afjached to and connecting adj acent
positions of ring J, said er'rgglagés having the structures: a) 25 30
wherein
each T2 independently represents N, CH, or CG*; wherein
G4' represents any of the above-defined moieties G* which are
5 monovalent; and
with the proviso that a maximum of two bridge atoms T? may be N ;
and

binding to ring J is achieved via terminal atoms T%; and

10 T 158
wherein
each T*, T°, and T® independently represents G, S, CR*G*, C(R%),, or
NR?; wherein
G4' represents any of the above-defined moieties G* which are
15 monovalent; and
binding to ring J is achieved via terminal atoms T* or T° ;
with the provisos that;
i) when one T!is O, S, or NR?, the other T*is CR*G* or C(RY), ;
ii) a bridge comprising T® and T® atoms may contain a maximum of
20 two heteroatoms O, S, or N; and
iii) in a bridge comprising T° and T® atoms, when one T° group and
one T® group are O atoms, or two TS groups are O atoms, said O

atoms are separated by at least one carbon atom;

25
when G* is an alkyl group located on ring J adjacent to the linkage —(CR“Q,,— ,and X is
NR? wherein R’ is an alky] substituent, then G* and the alkyl substituent R® on X may
be joined to form a bridge of structure -(CHy)p - wherein p' is 2, 3, or 4, with the
proviso that the sum of p and p' is 2, 3, or 4, resulting in formation of a nitrogen-
39 containing ring of 5, 6, or 7 members;
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T2 ~T2 T3 wherein each T2 independently represents N, CH or CG f’;l\”-lr-‘g’ 04
represents S, 0, CR4(34" C(R4)2, or NR3; wherein (4" represents any dlf "f‘h‘(g
above-defined noieties G4 which are nonoval ent; and binding to ring J is
achieved via termnal atons T2 and T3; b) 95 21 2 '~;ryl1l4 WD 01/23375
PCTI US00126500 5 10 15 20 25 T T2 T21'~ T2 wherein each T2 independently
represents N, crandgyithghe furthefpeavisos t®l” yepresents any of the above- defi ned

noi eties G4 whic 1€ ~2NBAN 1 ] h ' L,ym of
foo bri dge atoms 13 nGy B RE L ahefib b K5 1E78¢ b it en AR
term nal atons T2heamte d)atdin theyifiay be lidked Hy alonld, 50| anl®, @NFSto form IN-f 6
T5'T6 T5 T6 wherein _each T4, T5, .and T6 i ndependently represents 0, S,
CR4GA', C(R4)2, dfontaimng hajseqeysls of2— 7apg #8Mat s any of the above- defi ned
noieties G4 which are

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 5 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-
substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated
lower alkyl, hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy,
halogenated lower alkylthio, lower alkanoyloxy, -CO;;R3 , -CHO, -CH20R3 ,
-OCO,R?, -CON(R®),, -OCON(R®),, -NR>*CON(R®),, nitro, amidino, guanidino,

mercapto, sulfo, and ¢yano; and

- when any alky! group is attached to O, S, or N, and bears a hydroxyl substituent,
then said hydroxyl substituent is separated by at least two carbon atoms from the
O, S, or N to which the alkyl group is attached;
or a pharmaceutically acceptable salt or prodrug thereof.

2. A compound of claim 1 wherein
R' and R?
together form a bridge containing two T? moieties and one T° moiety, said bridge,
taken together with the ring to which it is attached, forming a bicyclic of structure

wherein
each T2 independently represents N, CH, or CG'; and
T represents S, O, CH,, or NR;
with the proviso that when T is O or S, at least one T is CH or CG'.

3. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.
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nmonoval ent; and binding to ring J is achieved via termnal atons T4 O.I‘N 52
with the provisos that: i) when one T4 is 0, S, or NR3, the other T s‘,“" 0
CRAG4' or C(R4)2 ii) a bridge conprising T5 and T6 atons may contain a
maxi num of two heteroatons O, S, or N, and iii) in a bridge conprising T5
and T6 atons, when one T5 group and one 1116 group are 0 atons, or two T6
groups are 0 atons, said O atons are separated by at |east one carbon
atom when 4 is an al kyl group located on ring J adjacent to the |inkage
-(CR42)p- , aveloe3d’ NR3 wherein R3 is an al kyl substitueatr/pyswhen G4 and
the al kyl substituent R3 on X may be joined to forma bridge of structure
-(CH2) p. - wherein p' is 2, 3, or 4, with the proviso that the sumof p
and p' is 2, 3, or 4, resultlng in formation of a nitrogen- 30 containing
ring of 5, 6, %rA7mﬁ@%é}fstfef*9@ 2 mpammalhhavingn g ccogdionicharactanaed Gy tdhaormal

provi sos that: -adgbgehesisCér Hegerp@thbfily HH@8sel WeorflirR Saﬁ%nﬁfen@ t@r &igach

al kyl and | ocated on _ the sane atomthey nmay be 1inked an O,
an S, or NR3 to FamMmahan-amogpt: of ﬁlcﬁ@l’?fé@e‘i’%ﬁ@’@} d Whicls is effeqhi"%éo é‘le't‘)‘n%a*d when
an aryl, hegeroagonditiopr heterocyclyl ring is optionally substituted, that
ring may bear up to 5 substituents which are independently sel ect ed from
the group consisting of am no, nono-I|oweral kyl -substituted am no,

di -1 ower al kyl fsu'blﬁlhéthkﬁcﬁff caaliﬂ"n ﬂpwhdr@mlaf d étinldﬂi&ﬁyd t&ﬂﬂbﬁ‘@owﬂﬁ;’ﬁeﬁ@;@ﬁtﬁy, ﬂmdlmﬁrig

al kyl, hal ogenat \i | 0 |t hj o,
hal ogenat ed Iowe‘? ﬁnﬁcr)%lﬁo pa a?{%:%eé“r%{"é‘a‘é Fisin ‘3\@;51?91 fﬁ*ﬁ‘%‘?‘hﬁf Sﬁrfmgﬁuﬁ 8'94 oxYy,
-C2R3, -CHO - CGMe@Rted meﬂmnera@@nﬂﬁemztmdm REIr2sis;-oNRBAGNG REpBer
nitro, am @ no, o [aTc¥n , f : y
Byl grous i abyRbkey i STRRARLP IS, Sl SR Gus NRPREID,
then sai d hydr oxWhgrﬂbg‘Pl“thjEﬁta“ﬂ§ef§@¥3‘a5r1}fﬂ§ﬂf°6‘}“5at Ieast two carbon atons
fromthe 0, S or Nto which the alkyl group is attached or a

phar maceut i caII acce |l e salt or rodru 2. A conpound of claim
| wherein n’?i °fBP “ng?‘ﬂ’égrt § gl ﬂf%‘g'a'tc'gﬁ'[‘ fning two T2 noieties and

one T3 noi ety, sai d bridge, takep her with the ring to which it is
attached, form ng a bicycli cxm(cﬁu@e wher ei n or

z" N g (GY

15 wherein
R'and R?:
1} independently represent H or lower alkyl;

ii) together form a bridge of structure

—’(\\G' Jen
20 wherein binding is achieved via the terminal carbon atoms;
| iii) together form a bridge of structure
Q.
G‘ )m
wherein binding is achieved via the terminal carbon atoms;

iv} together form a bridge of structure

T‘
N

25 TI=T'
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each T2 independently represents N, CH or CGS; and T3 represents ? a0 o
CH2, or NR3; with the proviso that when T3 is 0 or S, at |east one fi E‘:IQ“
or CG. 3. A pharmaceutical conposition conprising a conmpound of claiml
and a pharmaceutically acceptable carrier. 97 2 2 MA 2004 WO 01/ 23375

PCT/ USO0/ 26500 4. A nethod of treating a mammal having a condition
characterized by abnormal angi ogenesis or hyperpermability processes,
conprising adm nistering to said nanmal an anount of a conpound of claiml
which is ef feagpbvsstso treat said 5 condition. 5. The net podusdoedai m 4,
wherein said condition is tunor growth; reti nopat hy, including diabetic

reti nopathy, ischemc_retina occl reqaturity,
and age-related nacu‘f’l?ffmélg eoﬁ\é\rgél P% Eﬁréqm 't dqﬁ?%ﬁ’frg C}Bgf(ﬁ?agpi; or
a bul | ous di sorder 14)1mia@sam®dd vthwtsnimﬂ)atdms rml blister for matl on,

el uding bul | ous RETBINLAR!Ghn o B GHRITH Bd ©1 BRci @M CRETBLLLES sia

her petiform s. oun avi €t fuct ur al
4)q. 15 wherei n R amidg&2aken )ogbmdepdntbewngyo whiph @seattackddpforhmgrrbiaicky | ;
ii) togethey forma bOrfiSﬁil?:%lrLQf structure G )M 20 wherein binding is

a

achieved via the termn carbon atons; 25 iii) together forma bridge of
structure wherein bindi ng®.s achi evedywyi a the ternmtnal carbon atons; V)
together forma bridge ®f{structurex = T 9O8N=X 2 1ta 2UO WO 01123375
PCT/ USOO 26500 5 wherefn_gng®or t rrerrber s T e N and the others
imMal atoms; or V)

are CH or , and bj s achyavedi¥i a®t h
t oget her form a bri dgL"‘con ai ni ng ™wo T2 noi et?‘é‘s

wherein

and one T3 noiety, said

each T° independently represents N, CH, or CG'; and
T represents S, O, CR‘G', C(R4)z, or NR;
10
and wherein

m is 0 or an integer 1 — 4; and

15 G is a substituent independently selected from the group consisting of
o NRY;
e -NR’COR®;
s halogen;
» alkyl;
20 » cycloalkyl;
* lower alkenyl;
¢ lower cycloalkenyl;
+ halogen-substituted alkyl;
e amino-substituted alkyl;
25 s N-lower alkylamino-substituted alkyl;
s N,N-di-lower alkylamino-substituted alkyl;
¢ N-lower alkanoylamino-substituted alkyl;
e hydroxy-substituted alkyl;
» cyano-substituted alkyl;
30 e carboxy-substituted alkyl;
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bridge, taken together with the ring to which it is attached, form njgzem,g
bicyclic of structure ' -2 2Z3T={T3~T2 T T22 or wherein each T

i ndependently represents N, CH, or CG; and T3 represents S, 0, CR4G,
C(R4)2, or NR3; 10 and wherein mis O or an integer 1 - 4; and 15 G is a
substituent independently selected fromthe group consisting of -N(R6) 2
-NR3COR6 ; hal ogen; al kyl; 20 cycl oal kyl ; | oner al kenyl; | ower

cycl oal kenyl ;  hal ogen-substituted al kyl; am no-substituted al kyl; 25
N- | ower al kylwoonmssubstituted al kyl;  NN-di -1 ower al kyl avcnosebsdi t ut ed
al kyl ; N-| ower al kanoyl am no-substituted al kyl; hydr oxy- substi t ut ed

al kyl; ~ cyan-substituted aI Kk arboxy-substituted al kyl; 99 22MA
7004 WO 01/ 23375 PCT/ USDO'9%3 égb“{" "r‘ﬁa‘llqéBS?i}ééﬁ%ﬁnyl substituted al kyl :

phenyl | over al koxycar benyherstiasiet dikkixgshrindlubstiubibiggen- subst i t ut ed

al kyl am no;
e halogen-substituted alkylamino;

e amino-substituted alkylamino;
5 e N-lower alkylamino-substituted alkylamino;

¢ N,N-di-lower alkylamino-substituted alkylamino;
¢ N-lower alkanoylamino-substituted alkylamino;
¢ hydroxy-substituted alkylamino;
¢ cyano-substituted alkylamino;

10 » carboxy-substituted alkylamino;
¢ lower alkoxycarbonyl-substituted alkylamino;

¢ phenyl-lower alkoxycarbonyl-substituted alkylamino;

. —ORE’;

+ -SRY
15 + -S(O)RS

e -S(O)R%;

* halogenated lower alkoxy;
¢ halogenated lower alkylthio;

» Thalogenated lower alkylsulfonyl;

20 e -OCOR%
* -CORS
e -CORS
o -CON(R?):;
e -CH,OR’
25 s -NO;;
e -CN;
e amidino,

e pnanidino;
s sulfo;
30 e -B(OH)2;
» optionally substituted aryl;

100



am no-substituted al kylamno; 5 N ower al kylam no-substituted al kyl7zavdinon

N, N-di -1 ower al kyl am no-substituted al kyl am no; N- | ower

al kanoyl am no- substituted al kyl am no; hydr oxy- substituted al kyl am no;
cyano-substituted al kyl am no; 10 carboxy-substituted al kyl am no; | ower
al koxycar bonyl -substi tuted al kyl am no; phenyl - | ower

al koxycar bonyl - substi tuted al kyl am no; -OR6; -SRI; 15 -S(O Re;

-S(0O 2R6; hal ogenated | ower al koxy; hal ogenated | ower al kylthio;
hal ogenat ed |vogwer23sdskyl sul fonyl; 20 -OCOR6; - CORE; CR2RE500/2650C0N( R6) 2
; -CH20R3; 25 -NO2; -CN; am di no; guani di no; sulfo; 30 -B(OH)2 ;

optional ly substituted aryl . .01/423375 PCT/ USOQ 26500 optionally
substituted heteroaryl; 389?%&@?‘1\%?'@%%é%?r%qu saturated heterocyclyl;

optionally substituted satopficiaigsubefiteedsanghidd Rdéeydyctyl;opti onal |y substituted
partially unsaturated heterocyclyl; 5 optionally substituted partially
unsat ur at ed het er ocycl y? aloRjiqrally substitmedspturatgdhgtespeycivlalislibst i t ut ed

heteroarylal kyl;  optignabhy.fyastiddid failifLRERRY RtFocyclyl:
5 * optionally substituted partially unsaturated heterocyclylalkyl;
e -OCO,R%;
e optionally substituted heteroarylalkyl;
e optionally substituted heteroaryloxy;
¢ -5(O)p(optionally substituted heteroaryl);

10 * optionally substituted heteroarylalkyloxy;
o -5(0)y(optionally substituted heteroarylalkyl);
» -CHO;
s -OCON(R®);,;
e -NR’COR®;
15 e -NR’CON(R®)
R?is H or lower alkyl;

RS is independently selected from the group consisting of

20 s H;

+ alkyl;

s cycloalkyl;

= optionally substituted ary!; and

* optionally substituted aryl lower alkyl;
25 e lower alkyl-N(R®); ; and

* lower alkyl-OH;

R*isH, halogen, or lower alkyl;
30 pis0,1,0r2;
X is selected from the group consisting of O, S, and NR*:
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-S(O p(optionally substituted heteroaryl); 10 optionally substitut ezd; N0
het eroaryl al kyl oxy; -S(O) p(optionally substituted heteroarylal kyl); © " &

-CHO - OCON(R6) 2 ; -NR3CO2R6 ; 15 -NR3CON(R6)2 R3 is H or |ower alkyl;
R6 is independently selected fromthe group consisting of 20 H alkyl;
cycloal kyl; optionally substituted aryl; and optionally substituted aryl

| oner alkyl; 25 lower alkyl-N(R3).2 ; and |ower alkyl-OH R4 is H,

hal ogen, or lower alkyl; 30 pis 0, 1, or 2; X is selected fromthe group
consi sting ofwQoug37sand NR3; 101 WO 01/ 23375 PCTI USOQO 26%00ushrssesel ect ed
fromthe group consisting of | ower al kylene; -CH2-O ; 5 -CH2-S

- CH2- NH-; -0 -s- -NH 10 ; -(CR42)"-S(Op, -(5-nmenbered
het eroaryl )-(CR42)s ; -(CRA2)N-C(XR) (R -(CR42)s wherein n and s are each
i ndependent |y 0 o is&flestedifeuthe group consistingefy &2 is sel ected from the group
consisting of -CN, ¢« GRERalkyiGAN(R6) 2, and 15 -CH2N(R6)2 ; -0-CH2- ;
X9 e -CH,O-;
5 s .CH;-5-;
s -CH,;-NH-;
e O-:
* -S-;
e -NH-;
10 e  -(CR";})»-S(0),~(5-membered heteroaryl)-(CR,),-;
¢ -(CR')-CGHRNACR -5
wherein

n and s are each independently 0 or an integer of 1 - 2; and
G? is selected from the group consisting of -CN, -CO;R?, -CON(R®),, and

15 —~CH;N(R®, ;
e -O-CH,;
* -8(0)-;
e -5(0)r;
e -SCH;;
20 ¢ -S(O)CH:-;

s -5(0)CH»-;
s -CH,8(0)-; and
s -CH;S(0)z-

25 Zis N or CR%;
qislor2;

G’ is a monovalent of bivalent moiety selected from the group consisting of
30 s lower alkyl;
e -NR3CORS
e carboxy-substituted alkyl;
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-S(0) 2-; -SCH2- ; 20 -S(OCH2- ; -S(O2CH2- ; -CH2S(O-; and 3 VAR 7004
-CH2S(O)2 25 Zis Nor CR4; qis 1l or 2; G3is a nonovalent or biv eh'fi“‘

noi ety selected fromthe group consisting of 30 |[|ower alkyl; -NR3CORSG;
car boxy-substituted al kyl; 102 2 2 MAF 2006 WO 01/ 23375 PCT/ U500/ 26500

| ower al koxycar bonyl -substituted al kyl ; -OR6; -SR 6; -S(OR6; 5

-S( O 2Rs; - OCORS; - CORE; - CO2RS; -CH20R3; 10 -CON(Re)?2 ;

-S(0O 2N(R6) 2 ; -NO2; -CN;, optionally substituted aryl; 15 optionally
substituted hebpermarsyl ; optionally substituted saturated pgetgioresos! vl ;
optionally substituted partially unsaturated heterocyclyl; optionally

substituted heteroary]al ky] : optionall tituted heteroaryl oxy; 20
-S(O) p(optionally s'ubgjf‘”leY %ﬂ“@‘&"%@‘l%ﬁ%@? t)“?"mg}ﬁt)pti onal | y substituted
het eroaryl al kyl oxy;e =0, (optionally substituted heteroarylal kyl);
- OCON(R®6) 2 ;

. ~SR6;

¢ -S(O)RY;
5 » -S(O):R%

e -OCORS

s+ -CORS

e -CO;RS

e -CH,OR?*
10 » -CONRR%:;

* -S(O}RNR®):;

s -NOy

s -CN;

. 0ptionaliy substituted aryl;
- 15 » optionally substituted heteroaryl;
¢ optionally substituted saturated heterocyclyl;
o optionally substituted partially unsaturated heterocyclyl;
» optionally substituted heteroarylalkyl,
s optionally substituted heteroaryloxy;
20 * -S(O)y(optionally substituted heteroaryl);
s optionally substituted heteroarylalkyloxy;
* -S(O),(optionally substituted heteroarylalkyl);
*» -OCON(R%;:
» -NR’CO;R;
25 e -NR’CON(R®); and
* bivalent bridge of structure T’=T>-T° :
wherein
each T2 independently represents N, CH, or CG*; and
T represents S, O, CR*G*, C(R*),, or NR? ; wherein
- 30 G* represents any of the above-defined moieties G3 which are

monovalent; and
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-NR3CO2R6; 25 -NR 3CON(R6)2 ; and bivalent bridge of structure T2:52713\%
wherein each T2 independently represents N, CH or CG 3 ; and T3 £ MR T
represents S, 0, CRAG" C(R4)2, or NR3 ; wherein 30 G3, represents any of

t he above-defined noieties G3 which are nonoval ent; and 103 WO 01/ 23375
PCT/ US00/ 26500 the termnal T2 is bound to L, and T3 is bound to D, formng
a 5- nenbered fused ring; Aand Dare CH B and E are CH 5 Lis CH wth
the proviso that the resulting phenyl ring bears as a G3 substituent said
bi val ent bridgeonfsastructure T'=-P-T'; J is a ring sel ect edrivsenstohe gr oup

consisting of 10 aryl; ©pyridyl; and cycloal kyl; ' represents the
nunber of substituents 4 [ is$.0, 1 .3, 4. .or and 5
(kb ¥ R 01, a0d B0 45 Do e ElH A of

is a nonoval ent or bival ent noie sel ec omthe g
-N(R6)2 ; -NR3COR6 ; halmagpehered fusell Kiyg;; 20 cycl oal kyl ; | oner al kenyl ;
| ower cycl oal kenyl ; n-substituted al kyl; am no-substituted al kyl;
25 NI ower aIky%EﬁF%ggggggtituted al kyl; N, N-di - | ower

al kyl am no- subst Brand EprafCRy| ; N- | ower al kanoyl am no-substituted al kyl;
hydroxy-substituged~gl Kyl ; cyano-substituted alkyl; 30
car boxy-substituted af kyl ;

with the proviso that the resulting phenyl ring bears as a G substituent said

bivalent bridge of structure T*=T2-T%,

Jis a ring selected from the group consisting of
16 s aryl;
* pyridyl; and
* cycloalkyl;

q’ represents the number of substituents G* onring Jand is 0, 1, 2, 3, 4, or 5, and
15 G* is a monovalent or bivalent moiety selected from the group consisting of
* NR%;
= -NR’COR®;
¢ halogen;
» alkyl;
20 s cycloalkyl;
s Jower alkenyl;
+ lower cycloalkenyl;
» halogen-substituted alkyl;
. amino—substitu-ted alkyl;
25 ¢ N-lower alkylamino-substituted alkyl;
* N,N-di-lower alkylamino-substituted alkyl;
¢ N-lower alkanoylamino-substituted alkyl;
e hydroxy-substituted alkyl,
e cyano-substituted alkyl;
30 e carboxy-substituted alkyl;
» lower alkoxycarbonyl-substituted alkyl;

e phenyl lower alkoxycarbonyl-substituted alkyl;
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| ower al koxycar bonyl -substituted al kyl; phenyl | ower 77 W00
al koxycar bonyl -substituted al kyl; 104 WO 01/ 23375 PCT/ US00126500 o

hal ogen- substituted al kyl am no; am no-substituted al kyl ami no; N1 ower

al kyl am no-substituted al kyl am no; N, N-di-|ower al kyl am no-substituted

al kylamno; 5 N-Iower al kanoyl am no-substituted al kyl am no;

hydr oxy-substituted al kyl am no; cyan-substituted al kyl am no;

car boxy-substituted al kyl am no; * | ower al koxycarbonyl -substituted

al kyl am no; ¥ ophensyl -1 ower al koxycar bonyl - substituted alrkyisow260 - ORG6;
- SR6; -S(ORE;, * -S(O2R6; 15 hal ogenated | ower al koxy; hal ogenated
| ower al kylthio; halogenated.| o al kyl sul fonyl ; -OCOR6; -COR6; 20
-COZR6; - CON(R6)2°; haﬁ)-g@%?%%‘?mg\gﬁ(ﬂeﬂ}"%’ -CN;, 25 amdino; guanidine;

sulfo; -B(OH)2 ; eophlifnalbkttued RElleiidoed aryl; 30 optionally substituted
heteroaryl; optionally substituted saturated heterocyclyl; 105 , W WO
01/ 23375 PCT/ USOQ 265%#pwer alkylamino-substituted alkylamino;

s N, N-di-lower alkylamino-substituted alkylamino;

N-lower alkanoylamino-substituted alkylamino;

(%]
.

e hydroxy-substituted alkylamino;
» cyano-substituted alkylamino;
s carboxy-substituted alkylamino;

* lower alkoxycarbonyl-substituted alkylamino;

10 » phenyl-lower alkoxycarbonyl-substituted alkylamino;
. -0R6;
s -SRS
e -S(O)R®;
¢ -S(O:RS
15 + halogenated lower alkoxy;

e halogenated lower alkylthio;

e halogenated lower alkylsulfonyl;

» -OCORS
« -COR%
20 « -COR%
s -CONR%;;
s -CH,0R%
e -NO;;
e -CN;
25 ¢ amidino;

* guanidino;
s sulfo;
e -B(OH)2;
e optionally substituted aryl;
30 » optionally substituted heteroaryl;
» optionally substituted saturated heterocyclyl;
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optionally substituted partially unsaturated heterocyclyl; - OCO2R3;
optionally substituted heteroaryl al kyl; optionally substituted 77

v ey
Rl ALY

heteroaryloxy; 5 -S(O,, (optionally substituted heteroaryl); opti on‘:élli I y‘E
substituted heteroaryl al kyl oxy; -S(O p(optionally substituted
het er oaryl al kyl ) ; -CHO -OCON(R6)2; 10 -NR3CO2R6 ; -NR3CON(R6)2 ; and

fused ring-form ng bival ent bridges attached to and connecti ng adj acent
positions of ring J, said bridges having the structures: a) 15 20 25 2 T\
T2 T3 / wheneonysash T2 i ndependently represents N, CH, @cT@&br2ss500 T3
represents S, 0, CRAA, C(R4)2, or NR3; wherein (4, represents any of the .

above-defined noieties (A4 ich are noval ent: and hinding toring J is
achi eved vi a terninal Ofﬁloaﬂgnsf%u&ﬁ@ pfggﬁﬁ)’"s?“ﬁaéed }?te’f@y%l;mherei n each T2
i ndependent |y reprasemycoN’, CH, or C&H'; wherein G4 represents any of the
above-defined noieties &4 which are nonovalent; and with the proviso that
a maxi mum of two bre depsioaalbrsybstiputesdehpterpanialibd 30 binding to ring J is

achi eved via term nal op%togzm%' s-lll_gs;titu?e%qlet]é(r)ogryloxy;
5 s -5(O)y(optionally substituted heteroaryl);
* optionally substituted heteroarylalkyloxy;
s -5(O)p(optionally substituted heteroarylalkyl);

e -CHO;
e« -OCON(R®),;
10 s -NR*CO,RS:

s -NR’CON(R®);and
» fused ring-forming bivalent bridges attached to and connecting adjacent
positions of ring J, said bridges having the structures:
a)
T2
\\,r2

15 7/

wherein
each T independently represents N, CH, or CG*;
T? represents S, O, CR*G*, C(R*),, or NR?; wherein
G* represents any of the above-defined moieties G* which are
20 monovalent; and
binding to ring J is achieved via terminal atoms T2 and T,
b)

wherein
25 each T? independently represents N, CH, or CG4'; wherein
G4' represents any of the above-defined moieties G* which are
monovalent; and
with the proviso that a maximum of two bridge atoms T? may be N ;
and

30 binding to ring J is achieved via terminal atoms T?; and
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2 1 MAR 2004 WD 01123375 PCTI US00/ 26500 ¢) 4 T5 T,' T5-T6 T5 T T \ l2teMAR 4
| DTs or Tj s | T5/ TATS 5,T6 'Ts T T5 T6 5 10 15 wherein each T4, T5,
and T6 independently represents 0, S, CRAG', C(R4)2, or NR3; wherein &4
represents any of the above-identified noieties & which are nonoval ent;

and binding toring J is achieved via termnal atons T4 or TS ; wth the
provisos that: i) when one T4 is 0, S, or NR3, the other T4 is CRAXA' or
C(R4)2 ; ii) a bridge conprising T5 and T6 atons may contai n a naxi mum of

two heteroatom8om®3ss, or N, and iii) in a bridge conprisi mgr/TSeoansdo T6
atons, when one T5 group and one T6 group are 0 atons, or two T6 groups
are 0 atons, said O tons are separated by at | east one carbon atom when
&4 is an al kyl group located on ring J adjacent to the linkage -{CR42)P ,
and X is NR3 wherein R3 is an afkyl sestitubatses then G#° t he al kyl
substituent R3 on X may be Joined ¢ o foilfn a bridge of structwre -(CH2)) p' -
wherein p' is 2, 3, or 4, w h’tg/e 20' pragviso that the sumof{.sp and p' is
2, 3, or 4, resulting in formati'on of nitroﬁerrf5 cont ai pdng’ring of 5, 6,
or 7 menbers; and with tEe further provisos that: - in G, &, G, and 4,
when two groups R3 or RE"@F'B each al kyl and l|ocated on 25 the same N atom
they may be |inked by a besa#l, T'an’,@nd ah indepeadentiR3eprRedto OB ACRIG*C O, BF NQ
het erocycle. of 5 - 7 ring azﬁﬂs(‘v - when an aryl, heteroaryl, or
heterocyclyl ring is optiondlty"8&B& ituted, that ring may bear up to 5
substituents whi ch are i ndepen@é€ntprysestelamebdittic hvomiddnefigr onpetidd Gaomsttst i ng
of am no, nono-I| oweral kyl -substi BﬁéqunP%rﬂnp%nc? gi -l ower al kyl - substituted
ower a

am no, |ower al kanoyl am no, hal ogen, yl , hal ogenat ed
binding to ring J is achieved via terminal atoms T* or T° ;

with the provisos that:
10 i) when one T* is O, S, or NR?, the other T* is CR*G* or C(R*); ;
ii) a bridge comprising T® and T® atoms may contain a maximum of
two hetercatoms O, S, or N; and
jii) in a bridge comprising T* and T® atoms, when one T° group and
one T® group are O atoms, or two T® groups are O atoms, said O

15 atoms are separated by at least one carbon atom,;

when G* is an alkyl group located on ring J adjacent to the linkage —(CR42),,- ,and X is
NR? wherein R? is an alkyl substituent, then G* and the alky! substituent R* on X may
be joined to form a bridge of structure -(CH3), - wherein p' is 2, 3, or 4, with the
20 proviso that the sum of p and p' is 2, 3, or 4, resulting in formation of a nitrogen-

containing ring of 5, 6, or 7 members;

and with the further provisos that:
-in G, Gz, G"', and G*, when two Zroups R? or R® are each alkyl and located on
25 the same N atom they may be linked by abond, an Q, an S, or NR? to form a N-

containing heterocycle of 5 — 7 ring atoms;

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring

may bear up to 5 substituents which are independently seilected from the group

30 consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-
substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated

lower alkyl, hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy,
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| ower al kyl, hydroxy, |ower al koxy, |ower alkylthio, hal ogenated | oz&rlwp 204
al koxy, 107 2 2 M 2004 hal ogenated | ower al kylthio, |ower alkanoylo y’ it

-Q02R3, -CHO -CH20R3, - OCO2R3, -CON(R6)2, -OCON(R)2, -NR3CON(R6)2, nitro,
am di no, guanidino, nmercapto, sulfo, and cyano; and - when any al kyl group

eroxy subet sl ST L ens Ca b IS o
S, or Nto whic ébg?ra dehgﬁggpdc@g{ﬁﬂ%g hgﬂée@ﬁg@ggﬁgf&a&%ﬁb, Mino,

acceptabl e salt or odr ug eof . conmpoun aim b6 erein, in
the ring conpri simecdptoBulid, arld cyanat andand a bi val ent bridge of structure
T2=T2-T3 , the termnal T2 represents N and the T3 unit of said bridge
represents S, 0, CR42, or. NR3. 8. A pharnaceutical conposition conprising a

conpound of cl ai-iveenawy adkyl greaprinattashed ta OyS.8 dbgd Brass a gydrogyl substitieriet hod
of treating a MR sid il 00 Mhcflialea bl Gl I8 IwBXaBAAAJHR from the

angi ogenesi s or hyperper y processes nprising admnistering to
said mamual an abdpsirir Nofo which thealikd gedupdk atachéd;whi ch is effective to treat
said condition. 10. The nethod of claim9, wherein s?id condition is tunor
growt h; reti nopat¥hy PheHRRGEHHSRLY age ¢ galt.qrpr thefeoli schemi ¢ retinal - vein
occlusion, retinopathy of prematurity, and age-rel ated nacul ar
degeneration; rheumatoid arthritis; psoriasis; or a bullous disorder

associ at ed 7w Alospoend dfclami 6 mhesstirg in therriregt doorprisingcA,URLi Iy, land [Loand a

penphi goi d, ryt hema, mul.tifornme, sdermati.ti sqoherpetjforms. 51..A
conpound havi ﬁ‘&éﬁﬂ&'ﬁ@ﬁ&f éﬁr?c}‘érgerst_?ﬂ&t u |tewﬂ3féem§¥P§ilﬁa&r%§‘e£mﬂé’& VO
01/23375 PCT/ {hiddereprefent@9 O RPRY,, byNRNdependent |y represent H or | ower
al kyl; ii) together forma bridge of structure G) mb5 wherein binding is

achieved via the term nal carbon atons; iii) together forma bridge of
structure '% fAlplhgt;rrnaceutical composition comprising a compound of claim 6 and a

pharmaceutically acceptable carrier.

9. A method of treating a mammal having a condition characterized by abnormat
angiogenesis or hyperpermiability processes, comprising administering to said
mammal an amount of a compound of claim 6 which is effective to treat said

condition.

10. The method of claim 9, wherein said condition is tumor growth; retinopathy, including
diabetic retinopathy, ischemic retinal-vein occlusion, retinopathy of prematurity, and
age-related macular degeneration; rheumatoid arthritis; psoriasis; or a bullous disorder
associated with subepidermal blister formation, including bullous pemphigoid,

erythema multiforme, and dermatitis herpetiformis.

11. A compound having the generalized structural formula

x—(CR*
\ (CR"; 5
N pf 4

wherein
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m wherein binding is achieved via the term nal carbon atons; iv) together
forma bridge of structure " T 10 T1=T1 wherein one or two ring nkaderdii
T are N and the others are CHor CO. and binding is achieved via the
term nal atons; or v) together forma bridge containing two T2 noieties and
one T3 nmoiety, said bridge, taken together with the ring to which it is
attached, formng a bicyclic 15 of structure 2 27"\ 7 T' 3T2"
T2T2 or 2, T3 wherein each T2 independently represents N, CH, or CG; and
T3 represent WSH/BITSCRAG , C(R4)2, or NR3; 20 and wher ei n PATUS0Q650¢ an
integer 1 - 4; and 25 G is a substituent independently selected fromthe

group consi stingrof,grr-N(Rb)2 ; -NR3COR6 ; 109 22 MAR 20 WO 01/23375
PCT/ USQQ 26500 hal ogen; al kyl ; ﬁ(:l oal kyl ; | ower al kenyl; 5 | ower
cycl oal kenyl ;  hal olgelnd@ernﬁ@vfmr@vré%fnb L@yloweralbxh no-substituted al kyl :

N-1 ower al kyI am no+JuBsdihdr WrRa @ Ryt srudbih di -1 over al kyl am no- substit ut ed

al kyl ; \
N

5 wherein binding is achieved via the terminal carbon atoms;

iii) together form a bridge of structure
Q.

wherein binding is achieved via the terminal carbon atoms;

G‘)m

iv) together form a bridge of structure

1

10 T=T!
wherein one or two ring members T! are N and the others are CH or CG', and
binding is achieved via the terminal atoms; or )
v} together form a bridge containing two T> moieties and one T° moiety, said

bridge, taken together with the ring to which it is attached, forming a bicyclic

15 of structure
iy S
th \ rN_
2
% — ;I‘—z or § 3 &1‘-23
‘11'\-\.. T.‘.‘.-T ? ..\_‘1—\- \T2'T
wherein

each T2 independently represents N, CH, or CG'; and
T represents S, O, CR*G’, C(R*),, or NR?;

20
and wherein
m is 0 or an integer | — 4; and
25 G' is a substituent independently selected from the group consisting of
o -NR;
» -NR'COR%;
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10 N-lower al kanoyl am no-substituted al kyl; hydr oxy-substit ut ed al?kiyFMAR 2004

cyano-substituted al kyl; carboxy-substituted al kyl; | ower
al koxycar bonyl -substituted al kyl; 15 phenyl | ower
al koxycar bonyl - substituted al kyl ; hal ogen- substi tuted al kyl am no;

am no-substituted al kyl am no; N-Iower al kyl am no-substituted al kyl am no;
N, N-di -1 ower al kyl am no-substituted al kylam no; 20 N-|ower

al kanoyl am no-substituted al kyl am no; 25 30 hydroxy-substituted

al kyl ami no; woyamarssubstituted al kyl ami no;  car boxy- substpciruikedsse

al kyl am no; | ower al koxycarbonyl -substituted al kyl am no; phenyl -1 ower
al koxycar bonyl - substi t ut e%@al kyl am no; -OR6; - SR6; -S( O Re;
-S(O) 2R6: hal ogenat ed FodP8dh koxy: hal ogenated | ower al kylthio; 110 2 2

M 2~Qob WD 01123375 PCT/ LJSQ@’YIZGSOO hal ogenat ed | ower al kyl sul fonyl ;
-OCOR6; -CORE;, -Q02R6; 5 "-CON(R6)?2 ; - CH20R3; -NO2; - CN am di no;
10 guanidino; sulfo; e cycloalkyl;

+ lower alkenyl;
5 + lower cycloalkenyl;
+ halogen-substituted alkyl;
* amino-substituted alkyl;
o N-lower alkylamino-substituted alkyl;
* N N-di-lower alkylamino-substituted alkyl;
10 » N-lower alkanoylamino-substituted alkyl;
¢ hydroxy-substituted alkyl;
e cyano-substituted alkyl;
s carboxy-substituted alkyl,
¢ lower alkoxycarbonyl-substituted alkyl;
15 » phenyl lower alkoxycarbonyl-substituted alkyl;
* halogen-substituted alkylamino;
¢ amino-substituted alkylamino;
¢ N-lower alkylamino-substituted alkylamino;
s N,N-di-lower alkylamino-substituted alkylamino;
20 = N-lower alkanoylamino-substituted alkylamino;
e hydroxy-substituted alkylamino;
s cyano-substituted alkylamino;
= carboxy-substituted alkylamino;

» lower alkoxycarbonyl-substituted atkylamino;

25 ¢ phenyl-lower alkoxycarbonyl-substituted alkylamino;
| s -OR%

e -SR%

* -S(ORS

e -S(O):R%;
30 » halogenated lower alkoxy;

¢ halogenated lower alkylthio;
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-B(OH)2 ; optionally substituted aryl; optionally substituted heter. Qa&,w an
15 optionally substituted saturated heterocyclyl; optionally subst izt-’u "é’d“m‘
saturated heterocyclylal kyl; optionally substituted partially unsaturated
het erocyclyl; optionally substituted partially unsaturated

het er ocycl yl al kyl ; -OCO2R3; 20 optionally substituted heteroaryl al kyl ;
optionally substituted heteroaryloxy; -S(Op(optionally substituted

het eroaryl); optionally substituted heteroaryl al kyl oxy;

-S(O n(opti ormbby2ssbsti tuted heteroarylal kyl); 25 - CHOPCTARSEMHRG) 2;

-NR CO2R6 ; -NR3CON(R6)2 30 R3 is Hor lower alkyl; R6 is independently
selected fromthe group consi sti g of #I]I % 2 M7N WD 01123375

PCT/ USOQ 26500 H; al Ry|ha og@gﬁ@ﬂ reegikylsulfopsk i onal Iy substituted aryl: and
5 optionally substitutgd godrs! ower al kyl ; | ower al kyl -N(R3)2; and

| ower al kyl-OH; R4 is H halogen, or lower alkyl; 10 pis O, 1, or 2; Xis
selected fromthe groupecof@ORSting of O, S, and NR3; 15 Y is selected from

'Fhe group consi sting of . IC%\éEJ al kyl ene; -CH2-0- ; -CH2-S- ;- CH2- NH
’ 5 o -CON(R®),;
» -CH,OR%
* -NO;
s -CN;
s amidino;
10 * guanidino;
s sulfo;
» -B(OH)2;

s optionally substituted aryl;
¢ optionally substituted heteroaryl;
15 e optionally substituted saturated heterocyclyl;
¢ optionally substituted saturated heterocyclylalkyl;
. optionally substituted partially unsaturated heterocyclyl,
s optionally substituted partially unsaturated heterocyclylalkyl;
e -OCO;R%;
20 e optionally substituted heteroarylalkyl;
» optionally substituted heteroaryloxy;
s -S(O) (optionally substituted heteroaryl);
» optionally substituted heteroarylalkyloxy;
s -S(O)y(optionally substituted heteroarylalkyl);

25 ¢ -CHO;
s -OCON(R®);;
e -NR’CO,RS®;

¢ -NR’CON(R®),
30 R’ is H or lower alkyl;

R® is independently selected from the group consisting of
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20 -0-; -S; -NH ; -(CR42), S(Op (5-menbered heteroaryl)-(CR42§ & I
-(CR42) .- C(RXR)(R4)-(CR42)s 25 wherein n and s are each independently O or

an integer of I - 2; and & is selected fromthe group consisting of -CN,
-CO02R3, -CON(R6)2, and -CH2N(R6)2 ; -OCH2- ; 30 -S(O-; -S(0) 2-
- SCH2-; 112 WD 01/23375 PCT/ USQ0/ 26500 5 -S(O CH2- ; -S( 0O 2CH2-

-CH2S(O) -; and -CH2S(0O)2 Zis CR4; qis | or 2; 10 G3 is a nonoval ent or
bi val ent npoiety selected fromthe group consisting of 15 20 25 - NR3CORG6;
car boxy- substwo avsarsal kyl ; | ower al koxycar bonyl - subst i t ut edraksopeksoe - OR6;
-SR6; -S(OR6; -S(O2R6; -0COR6; -COR 6; -C2R6; -CH2ORSB;

s H;
s alkyl;
» cycloalkyl;
» optionally substituted aryl; and
5 s optionally substituted aryl lower alkyl;
e lower alkyl-N(R); ; and
¢ lower alkyl-OH;

R*is H, halogen, or lower alkyl;

10
pis0,1,0r2;
X is selected from the group consisting of O, S, and NR>;
15 Y is selected from the group consisting of
* lower alkylene;
e -CH,-O-;
o -CH;-S-;
e -CH,-NH-;
20 ¢ -0
o -§-;
e -NH-;

¢ -(CR*;)s-5(0),-(5-membered heteroaryl)-(CR*)s-;
* ~(CR*)-C(GHRN)-(CRY):-;
25 wherein
n and s are each independently O or an integer of 1 - 2; and
G? is selected from the group consisting of -CN, -CO,R?, -CON(R®),, and

~CHN(R), ;
¢ -O-CH»-;
30 o -S(0)-;
¢ -3(0);
» -SCH»-;
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-CON(R6)2 ; -S(O2N(R6)2 -NO2; -CN;, optionally substituted aryl; 77 M2y
optionally substituted heteroaryl; optionally substituted saturat ed 1 MR
het erocycl yl; optionally substituted partially unsaturated heterocyclyl; 30

optionally substituted heteroaryl al kyl; optionally substituted
het eroaryl oxy; -S(O p(optionally substituted heteroaryl); 113 2 2 VAR 2004

WO 01/ 23375PCTI USOO' 26500 optionally substituted heteroaryl al kyl oxy;

-S(O p(optionally substituted heteroarylal kyl); -OCON(R6)2 ; -NR3COR2R6; 5

- NR 3CON( R6) av0 orn3srsbi val ent bridge of structure T2=T2- T3 pcs8isde €ach T2
i ndependently represents N, CH, or CG3'; and T3 represents S, 0, CR4AG3,
C(R4) 2, or NRS; V\/nerel Fb G3' represents any of the above-defined noieties
G3 whi chare monoval®erit\O% 8 the termnal T2 is bound to L, and T3 is bound
to D, formng a 5- 4nel €4d,-fused ring; 15 A and D independently represent
Nor CH B and E |ndependently represent N or CH L represents N or CH;
with the provisos thatHa§(@hendot al nunber of N atons in the ring

containing A, B, D, E-CH‘%%)J: is 0, 1,2, 20 or 3; and

5
Zis CR*

qislor2;

10 G’ is a monovalent or bivalent moiety selected from the group consisting of
» -NR’CORS
* carboxy-substituted alkyl;
¢ lower alkoxycarbonyl-substituted alkyl;
. -OR6;
15 e -SR%
¢ -S(O)RS;
* -S(0):R’
e -OCORS
» -CORS
20 * -CORS
¢ -CH,OR?
» -CON(R®);
¢ -S(ORNR":;
s -NOy;
25 e -CN;
* optionally substituted aryl;
. dptionally substituted heteroaryl;
* optionally substituted saturated heterocyclyl;
¢ optionally substituted partially unsaturated heterocyclyl,
30 ¢ optionally substituted heteroarylalkyl;
e optionally substituted heteroaryloxy;
& -5(O)p(optionally substituted heteroaryl);
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b) when L represents CH and any G3 is a nonoval ent substituent, at lef;ﬂ”
one of A and Dis an N atom and c) when L represents CH and a G3 is AR 2004
bi val ent bridge of structure T2=T2-T3, then A, B, D, and E are also CH, 25
Jis aring selected fromthe group consisting of aryl; pyridyl; and
cycloal kyl; 30 q' represents the nunber of substituents &4 on ring J and is
0O, 1, 2, 3, 4, or 5, and &4 is a nonoval ent or bivalent noiety selected
fromthe group consisting of 114 2 1. MAR 700; WD 01123375 PCT! US00126500
-N(R6)2 ; - NFOOORES; hal ogen; alkyl; 5 cycloal kyl; PCOwew:2ewkenyl ;
| ower cycl oal kenyl; hal ogen-substituted al kyl; am no-substituted al kyl;
10 NIl ower alkyl ani na:. i | 5 N- di -1 ower
al kyl am no- substi tl?t e%gtliﬁgfs‘;ﬁs{{&ﬁ{aIhgtlﬁllé%rygﬁggljﬁﬁyI am no-substituted al kyl;
hydr oxy- substi t ut ed asmo},(bptidﬁylagnsmbﬁmhsdlheftddéaeﬁlalajdb(;yl ;15
car boxy-substituted al k\é)é‘kRﬁ)l ower al koxycar bonyl -substituted al kyl; phenyl

t

| ower al koxycar bonyI -k ut ed al kyl ; hal ogen-substituted al kyl am no;
am no-substituted gl Kmha@@)zrp{b; 20 Nl ower al kyl am no-substituted
al kyl ami no; N, N-di -1 ower al kyl am no-substituted al kyl am no; N- | ower

al kanoyl amimo- subs#i tNRECOB(REY]; amd no; hydr oxy- substi tuted al kyl am no;
 bivalent bridge of structure T>=T>-T*

wherein
each T? independently represents N, CH, or CG’; and
T represents S, O, CR'G?, C(R*),, or NR?; wherein

10 G’ represents any of the above-defined moieties G® which are

monovalent; and

the terminal T? is bound to L, and T° is bound to D, forming a 5-

membered fused ring;

15 A and D independently represent N or CH;
B and E independently represent N or CH;
L represents N or CH;
with the provisos that
a) the total number of N atoms in the ring containing A, B, D, E,and L is 0, 1, 2,
20 or 3; and
b) when L represents CH and any G’ is a monovalent substituent, at least one of A
and D is an N atom; and
c) when L represents CH and a G is a bivalent bridge of structure T?=T%-T%, then
A, B, D, and E are also CH;

25
J is a ring selected from the group consisting of
e aryl; '
s pyndyl; and
e cycloalkyl;
30

q’ represents the number of substituents G'on ringJandis 0, 1,2, 3,4, or 5, and

G is a monovalent or bivalent moiety selected from the group consisting of
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cyano-substituted al kyl am no; 25 carboxy-substituted al kyl am no; | %,‘ Lo
al koxycar bonyl -substi tuted al kyl am no; phenyl -1 ower 2 £ MAR G
al koxycar bonyl - substi tuted al kyl am no; -OR6; -SR6; 30 -S(OR6

-S(0O 2R6; 115 2 2 MA 2004 WO 01/23375 PCT/ US00/ 26500 hal ogenat ed | ower

al koxy; hal ogenated | ower al kylthio; hal ogenated | ower al kyl sul fonyl;
-OCOR6; 5 - CORS; -Q02R6; -CON(R6) 2 ; - CH20R3; -NO2; 10 -CN;

am di no; guani di no; sulfo; -B(OH)2 ; 15 optionally substituted aryl;
optional |y sulyewi’2aitsed heteroaryl; optionally substitutedcyasurasmd

heterocyclyl; optionally substituted partially unsaturated heterocyclyl;
-OC02R3; 20 optional 1}~Y(R upstituted heteroaryl al kyl ; optionally
substituted heteroaryl ox??’ -S(O p(optionally substituted heteroaryl);

optional |y substitut edNiieoaf paryl al kyl oxy; -S(O p(optionally substituted
het er oaryl al kyl ) ; -25hal<;ggn_;|q - OCON(R6) 2 -NR CO2R6 ;
o alkyi;
5 ¢ cycloalkyl;

» Jower alkenyl,
¢ lower cycloalkenyl;
¢ halogen-substituted alkyl;
* amino-substituted alkyl;

10 e N-lower alkylamino-substituted alkyl;
s N,N-di-lower alkylamino-substituted alkyl;
e N-lower alkanoylamino-substituted alkyl;
e hydroxy-substituted alkyl;
s cyano-substituted alkyl;

15 e carboxy-substituted alkyl;
* lower alkoxycarbonyl-substituted alkyl;
e phenyl lower alkoxycarbonyl-substituted alkyl;
* halogen-substituted alkylamino;
e amino-substituted alkylamino;

20 e N-lower alkylamino-substituted alkylamino;
e N,N-di-lower alkylamino-substituted alkylamino;
¢ N-lower alkanoylamino-substituted alkylamino;
¢ hydroxy-substituted alkylamino;
s cyano-substituted alkylamino;

25 s carboxy-substituted alkylamino;
» lower alkoxycarbonyl-substituted alkylamino;
e phenyl-lower alkoxycarbonyl-substituted alkylamino,

e -ORS

s -SR%
30 * -S(O)R,

* -S(O)RS;
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-NR3CON(R6) 2 ;: and fused ring-formning bivalent bridges attached to add MAR 2004
connecting adjacent 30 positions of ring J, said bridges having the
structures: a) 116 2 2 MAR 2001+ WD 01/23375 PCTI US00126500 5 10 T\\2 T2
T3/ wherein each T2 independently represents N, CH, or C&'; T3
represents S, 0, CRAA, C(R4)2, or NR3; wherein (4 represents any of the
above-defined noieties G4 which are nonovalent; and binding toring J is
achieved via termnal atons T2 and T3; b) T T2 | T2 T2 wherein each T2

i ndependent | W®8B1385ents N, CH, or CG 4'; wherein A repPe3@iugsamy of the
above-defined noieties &4 which are nonovalent; and with the proviso that
a maxi mum of two bred dgggei@aBowe al@Yy:pe N 15 and binding to ring J is
achieved via termnal atonms T2, and G 4TS T&T5- 6TS T6 = 4T 6s1 T6 ,o0 r
TT55TS/ TT5. T6TS T6 *2Chajumengtedrlewer alkylthio;

s halogenated lower alkylsulfonyl;

+ -OCORS
5 « -CORS
s -CO.R%
« -CONR®:;
e -CH,OR?
e -NOz;
10 o -CN;
» amidino;

¢ guanidino;
s sulfo;
e -B{OH)2;
15 s optionally substituted aryl;
s optionally substituted heteroaryl;
s optionally substituted saturated heterocyclyl;
e optionally substituted partially unsaturated heterocyclyl;
s -OCO,R%
20 + optionally substituted heteroarylalkyl;
» optionally substituted heteroaryloxy;
e -5(O)p(optionally substituted heteroaryl);
= optionally substituted heteroarylalkyloxy;
* -5(0)y(optionally substituted heteroarylalkyl);
25 e -CHO;
e -OCONR®);;
¢ -NR'COR®;
e -NR’CON(R®),; and
o fused ring-forming bivalent bridges attached to and connecting adjacent

30 positions of ring J, said bridges having the structures:

a)
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each T4, T6, and T6 i ndependently represents 0, S, CRAGA" C(R4) 2, or2 AM,@@?UUI;
wherein 4' represents any of the above-defined noieties G4 which are
nonoval ent; and binding to ring J is achieved via term nal atons T4 or T5 ;
with the provisos that: i) when one T4 is 0, S, or NR3, the other T4 is
CRAGA' or C(R4)2 ; ii) a bridge conprising T5 and T6 atons may contain a
maxi mum of two heteroatons O, S, or N, and 117 2 2 MAR 2004 iii) in a

bri dge conprising T5 and T6 atons, when one TS group and one T6 group are
0 atons, or tW@®MMTB3IYroups are 0 atons, said O atons are PEPASH2eWo by at

| east one carbon atom when 4 is an al kyl group located on ring J adjacent
to the linkage -(CR42)P , and2X is NR3 wherein R3 is an alkyl substituent,
then &4 and the al kyl substit®gnt R3 on X may be joined to forma bridge
of structure -(CH)p. - wher%i/ p' is 2, 3, or 4, with the proviso that the
sumof p and p' is 2, 3, or 4, resulting in formation of a nitrogen-
containing ring of 5, 6wh&én7 nenbers; and with the further provisos that:
- in G, &, &, and G4, when,t roups R3 or R6 are each al kyl and

| ocated on the sanme N at S?Fﬁﬁ-héf@gﬁ’f%?ﬂ'ﬁ TFHF??R%INb‘;HaO’&ﬁ?d, an 0, an S, or
NR3 to forma N contai ni myrepetantsas; Yy IoR*ef, GRY,, ér KRhevhafe@'s; - when an
aryl, heterparyl, or heterocye¢lyl ring is_.optionall ubstjtuted, that ring
may bear upSOto 5 substi tuent(:asa \y\%bf%sﬁnt%%gy ioﬁdlgep%h}?éfﬁ'ﬂ?f%/‘?gé‘é‘?‘ﬁt?f FhiShahe
group consisting of am no, nonowohadessr addkyl - substituted am no,

di - | ower al kyl substituted,am . kanoyl am .n | ogeno, | ower

al kyl , hal ogenated | omerblg%g&nri%%%%%v ‘S%ngf“kag{%(%s?ﬁlaggv@r’ al kyl t hi o,

hal ogenat ed | ower al Bdxy, hal ogenated |ower alkylthio, |ower al kanoyl oxy,
-02R3, -CHO -CH20R3, - , -CON(R6)2, -OCON(R)2, -NR3CON(R6)2, nitro,
am di no, guanidino, nmercapto,>gulfa, and cyano; and - when any al kyl group
is attached to 0, S, or N, and hears a hydroxyl substituent, then said
hydr oxyl substituent is sepaedted by at |east two carbon atons fromthe O,
S, or Ntg,which the alkyl .group is attached; or a pharmaceutically
acceptabl e salt or prodiGg thereof. 12. A conmpound of claim 11 wherein R4
is H 13. A pharmaceuti catackShipdepctdently cxpreperitsii, i, ar €6fipehandn of cl ai m 11

and a pharmaceutically accept ableSent@hdy 6f the above-defined moieties G4 which are

monovalent; and

with the proviso that a maximum of two bridge atoms T? may be N ;
15 and

binding to ring J is achieved via terminal atoms T?; and

N T8 - T5-~_T\a 'r5~-—-T§Tﬁ
ot e
T 75—T° T5_q¢
wherein
20 each T*, T°, and T independently represents O, S, CR‘G“', C(R“)z, or

NR3: wherein
G4' represents any of the above-defined moieties G4 which are
monovalent; and
binding to ring J is achieved via terminal atoms T* or T ;
25 with the provisos that:
i) when one T*is O, S, or NR?, the other T* is CR*G* or C(R*), ;
i) a bridge comprising T* and T° atoms may contain a maximum of

two heteroatoms O, S, or N; and
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118 2 2 MAR 2004 14. A nethod of treating a manmmal having a COﬂdItIOHZZMAR 0

characterized by abnormal angi ogenesis or hyperpermability processes,
conprising adm nistering to said nanmal an anount of a conpound of claim
11 which is effective to treat said condition. 15. The nethod of claim 14,

wherein said condition is funo owt h; retigo , I ncludi di abet |
retinopat hy, ischenic retilHhL ‘\/‘E’?‘{ged’%’lpﬂ?ing aﬁ@{l‘b%@ §e'b?nengr%"ﬁﬁﬁ’ 3’?4 ty,
and age-related macul ar degepgs @H{&H Obldrw%r%bﬁ Sar @Sﬁbﬂn@%ﬂoor a
bul | ous di sorder associated w tﬁq%ﬂg%pleder mallS blister fo¢ ma(t:| on, 1ncluding

bul | ous penphi goi d, eryt henstomslaré Sepamated byrad ledstrongtcatbiop atempet i formi s. 16.
A conmpound selected fromthe group consisting of. Ex. No.:Conpound Nane
| UPAC : I N-(4-chlorophenvl -4-(4-pyridinvlsulfanyl)-I=isoquino)inam ne

2N- (2, 3-di hydygerd G isf‘éiileé]kys'i gY(N(p' Bedtéd B FihglF Bdjhsdnt i@t'h)! lihkdge 1(ER*Pi-Nahd XaRi ne

3N- 1, 3- benzoth| azoi r|d|r|vIS|ngan -1-.1S0 ui nJollnam ne
AN- 4-chlora NBn umerem 1samaiky1 sﬁltu_ent théns@” andnibe i MubeuwmtR on X may

1, 3-benzot hi net h U|noJ|

Lo a ot M 2B it 8 £ o friads dh SRRk okl Whelti B 335G BRGSO S (5
7f 1 uor o- 4- net %vi%@'ihdtlhé‘mﬁ‘xf’rof pladd p'lisBLH) ok-4; ﬂesulﬁﬁ%iﬂfﬂﬁhaﬁlﬁmﬁﬁltmgen-

8N- (4-chl orophenyl ) -7-(4-pyridi ny net hoxy)th| enol 2, 3-d] pyri dazi n-4- am ne

9N- ( 4- chl or opeswgining ringnf §y 64 ofi7ipembesoxy) f ur of 2, 3-d] pyri dazi n-4- amine 119
2 2 MAR 2004 104-[({4-[(4-chl orophenyl)am no]thieno[2, 3-d] pyridazin-7- 1 ox
)meth 1 -2- 'dinecarboxam de 114-[ ({4-[(4-chl orophenyl)am no]thieno
[ 2, 3- d] pyri dagndwith tHe farthémirbvidos thattret h 1- 2-  di necar boxam de 124- ({
1-
1

[ (4-chl or ophenyl po 4-jspqui nolinyl} ngthyl)-2- di
34- ({1-[ (4-chl ori® G amichg]--whendwg @roms it ?Qné{ F@Yﬁﬂ pated on the
dinecar boxan de &][rgiéﬁ‘: @gaa?] i aﬂykl}a;ﬁdf‘raﬂ‘@i S arNR fl‘fm-
furof 2, 3-d] pyri da2| n- &h ﬁRPT met’h " di necarBoxam de

containing heterocycle of 5 — 7 ring atoms;

- when an aryl, heteroaryl, or heterocyclyl ring is optionally substituted, that ring
may bear up to 5 substituents which are independently selected from the group
consisting of amino, mono-loweralkyl-substituted amino, di-loweralkyl-
substituted amino, lower alkanoylamino, halogeno, lower alkyl, halogenated
lower alkyl, hydroxy, lower alkoxy, lower alkylthio, halogenated lower alkoxy,
halogenated lower alkylthio, lower alkanoyloxy, -CO,R?, -CHO, -CH,OR’, -
OCO;R?, -CON(R®),, -OCON(R?®),, -NR*CON(R®),, nitro, amidino, guanidino,

mercapto, sulfo, and cyano; and

- when any alkyl group is attached to O, S, or N, and bears a hydroxyl substituent,
then said hydroxyl substituent is separated by at least two carbon atoms from the
0, S, or N to which the alkyl group is attached;
or a pharmaceutically acceptable salt or prodrug thereof.

12. A compound of claim 11 wherein R*'isH.

13. A pharmaceutical composition comprising a compound of claim 11 and a

pharmaceutically acceptable carrier.
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164-[ ({4-[ (4-chl or ophenyl ) am no] furo[ 2, 3-d] pyri dazin-7-yl } oxy) nmet hgl7] MARZE0L
I di necar boxam de 17N (1, 3-benzot hi azol -6-y1l)-N

{4-[(4-chl oropi -enyl)am no]thieno[2,3- d dazin-7- | am ne

18N- (1, 3-benzot hi azol -6-yl)-N-[4-(2, 3-di hydro-1Hi nden-5- | am not hi eno

2, 3-d] pyridazin-7- m ne 194- (5:brono- 2, 3-di hydro-1H-indol -1-yl)-7-(4-
din | met hojafﬁr“&e@g of Wepting@ myymmpl having acondit Ieyieyhby Alorgab] 2, 3

-d] pyridazin

21N- (4- et hox%n %gr?g ‘WWB??}?‘%% {er&ﬁsos%@?ﬁl?flﬁgég pi/tﬁl tzols%ld4 am ne
224 [ ({4-] (4- menhot gp hmoyht) afra coajfound pL¢l8ind | pyhidhaz effective To aeatrseidh 1 - 2-

' di necar boxam de. 23N7- (1, 3- benzot hi azol - 6-yl)-r

- (4- chl oroph%‘ﬁ\(;‘f %hi eno[ 2, 3-d] pyri dazi ne- 4, 7-di ani ne

24N—(1,3-benzoth| azol 6-yl)-N-[4-(2,3-di hydro-1 Hinden-5- | am nothieno
2,3-d 'dazin-7- 1 am ne

27N- ( 1H i nd&zbhe Bethodl okiclaim (14 Hvherdimzsaid ®nditmmiinbimdrigemwth2redinopathgazi n- 7- 1
am ne.

28N (1, 3- benZ B WIMBSHaREHG rstingppihyy ichemic FABPRY D Srelesign ARineBFIN Sl 2, 3- d
dazin-7- 1 a Nbré@atididy, [abl 4pd-tedatb® AP AGR L AH; PRdumbt Sl ArtBrid; wéﬂlmsz oPa’- 1

ox meth 1 N-rreth | -"3- di necar boxam de

354-[ ({4-[ (3-latloys dﬁﬁ@wa-;samw@]mﬂr%{beplgem}qw}1$t@a®nnamryur}cb;¢1)m’emllwxs] -
N-nmeth | -2-
3628[({4 [ (3- ‘gen %Drﬁ orop uétgy amsﬂje?e&fop r?da2| n-7- 1 ox meth

1 -N-neth 1-2- d| necar boxam de

374- 4-[ (4-fl uorophenyl )am no] farof 2, 3-d ri dazi n-7-yl} oxy) nmet hyl
N—rre'E 51{| _[El quﬁg@gpp sgiq(%péi om] egrochonsm]tx% of: yhy ) yH-
384-[({4-[(4-bronophenyl)am no]furo[2, 3-d] pyridazin-7-yl} oxy)nethyl]-

:[;gnN-eﬁTgt Ih;/|2 dll ??g?ﬁ?gxﬁnl ﬂel phenyt)amrnoi |g|018p%1,md°N§Hle (’IHP&% A—F——ex—peth
1 -2- dinecarlbox de | N-(4-chlorophenyl)-4 ﬁ_—_gyndmvlsulfanvl\ 1-1soqu1nn]1nam1ne
40N-rret hyl - 4-[ ((4-1 (3- rrﬁktml,mﬁ&u{a RALNGL YD £(LpFhBARYIsIRA - 1
isoquinolinamine
3 N-(1,3-benzothiazol-6-yl)-4-(4-pvridinvlsulfanyl}-1-isoquinolinamine
4 N-(4-chlorophenyl)-4-(4-pyridinylmethyl)-1 -isoquinolinamine
S N-(1,3-benzothiazol-6-yl)-4-(4-pyridinylmethyl)- 1-isoquinolinamine
6 N-(2,3-dihydro-1H-inden-5-yl}-4-(4-pyridinylmethyl)-1-
isoquinolinamine
7 N-(3-fluoro-4-methylphenyl)-4-(4-pyridinylmethyl)-1-isoquinolinamine
8 N-(4-chlorophenyl)-7-{4-pyridinylmethoxy)thieno{2,3-d]pyridazin-4-
amine
9 N-(4-chlorophenyl)-7-(4-pyridinylmethox y)furo[2,3-d]pyridazin-4-

amine
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1 ox neth 1 -2- dinecarboxam de 42N-net hyl
[4-(trifluoronethyl)phenyl] amno } furo [2,3 - d idazin-7- 1 ox nmeth |

di necar boxam de 43N- et hyl f I uor onet hoxy) phenyl ] am no}

-4- 3 (4 {
~4- {[(4- {[4-(tri

furo[2,3- d idazin-7- 1 ox neth 1 -2- dinecarboxam de
444-[ ({4-[(3-chl oro-4-net hoxyphenyl)am no] furo[2, 3-d}pyridazin-7- 1 ox

meth 1 - N-net

454- ({[ 4-
ox }nmeth
([(4-{[4-
ridi necar
474-1 ({4-
-N-neth |

{4-[ (4-cHi or og}wgﬁﬂiﬁ{f@ﬁf@%?@t%yl)anﬁﬁii?%%?
r

494- ({[ 4-

1 -N-neth

504-[ ({4-

F 1-2-
({4- g\cety
1 -N-nethy

I?r[rgg’ﬁﬁ')%@ %M&Wﬂ?]t%‘ﬁ?q{gffﬂpﬂ[‘@zgl -# pyri dazi n- 1

| yl2epp)mietivileZ-pytidtecirtex @ et hyl -

(4- phol
boxam de
[(3,4-difl

i 2-){8 {)4%]:? nﬁl%lo%@cgﬁgarﬁi%]otﬁéng 2 3%]3%&%@- |
uyli opherityl BNimethi L2 @lyAdBeckkandadei n-7- 1 ox neth

oxX et

_o-

(2, 3-di hyd

2

3-d] pyridazin-7- |

pyridihdécat®Ramidd ami no) f urof 2 oX

| -2

d
[(2- }%thlmr(]

R hehenshaminok 4dsomincliaglmeroyly Nowetbel & 1

-N-neth 1-2- di necayrpaidimscdehosirride( { 4- [(3 rret hoxyphenyl ) am no]

furof 2, 3-
524- ({[ 4-
| ) - N-nmet
534-[ ({4-
-N-neth |
544-1 ({4-
- N- et hyl
H- i ndazol
di necar bg

d] pyiﬂ dazifn
(1, 3"

| - 2- di

enzod1 E(x{éTJ[(‘g @PE%E’H%XI 3(5‘?18

di necar boxam de
Iiﬁ é}ﬂ%‘é&lpﬁ oxY)gethidl h
rﬂ'dantthpb(wyﬂémccarboxamlde

[ (3,
-2-

;9L ot aRER L oS

[ (3,5-di nethpmdhaaqdrbmmdéf urof 2, 3 d] pyr| dazin-7- |

azl
azin-

1 aIJJrrn?lL]%uro[fi lc]prrl

-
oy T} oxy)ethyl- |
ox neth

-2 -i inec
-5-y}grn' na)
xar ni de

%5@@8%%%& 2R,

d]pyn azin-7- yl}amme

e RE R o eRe2 - - o)

56N- ( 4- ny
574-[ ({ 4-
-N-neth |

t hox
[ (4- hydrox
-2- y 'di

K or oy e M P PP R o

elami ngg2 ﬂ&pymiazm =7-y ]amme

di nyl met h
594-{[ (4
di necar bg

oxy) fauro( 2,
ani | i nof ur

wanm-de

Esibﬂﬂﬁd Q@zc(ajlﬁydlro l]H-%l'iﬂdm jlmﬁJ | N
OJWdS n}q}ne}ﬂolxy)afﬁmrfz% :)ip))/r?(i(a%mget yl }- N-net hy

20

4-[({4-[(4-methoxyphenyl)amino}furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-N-methyl-2-pyridinecarboxamide

21

N-(4-methoxyphenyl)-7-(4-pyridinylmethoxy)furo[2,3-d]pyridazin-4-
amine

22

4-[({4-[(4-methoxyphenyl)amino]furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-2-pyridinecarboxamide

23

N’-(1,3-benzothiazol-6-y[)-N*.(4-chlorophenyl)thieno[2,3-d]pyridazine-
4,7-diamine

24

N-(1,3-benzothiazol-6-yl)-N-[4-(2,3-dihydro-1H-inden-5-
ylamino)thieno[2,3-d]pyridazin-7-yl]Jamine

27

N-(1H-indazol-5-yl)-N-[4-(1H-indazol-5-ylamino)thieno[2,3-
d]pyridazin-7-yljamine. : :

28

,N (1,3-benzothiazol-6-y1)-N-[4-(1, 3-bcnzoth1azol 6-y1ammo)ﬁ1ro[2 3-
d]pyridazin-7-yl]Jamine

34

4-[({4-[(4-methoxyphenyl)amino]furo{2,3-d]pyridazin-7-
yi}oxy)methyl]-N-methyl-2-pyridinecarboxamide

35

4-[({4-[(3-chlorophenyl)amino]furo[2,3-d]pyridazin-7-yl} oxy)methyl]-
N-methyl-2-pyridinecarboxamide
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meth 1 -N-nmeth 1-2- 'dinecarboxam de 61N (4-chl orophenyl)-7- {

[ 2- (4- nor phol i nyl carbonyl )-4- din 1 nmethox furo 2,3-d dazi n-4-am ne
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SN ot hyl -l [ (B1- [ (3] DEPRPPBRARGimsibyPheraharsnclbm Ry AlpmiinT 1 ox
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?Rl-ll;n[a'g E}4EI.[ (24 |m§|t Ce))égf bgnxlﬁﬁ%jagh rt? 5%]§£)%b§en%l)gl¥uno [3 3-d pyn8a2m thl
70N- et hyl -4- {[ (4-{[ 4} ¢} ox¥methyd Fe+pdyodinepirdoydnjidei no) thieno[ 2, 3- d
dazin-7- 1 |ox h 1t a de 7
{[4-(trifl dor ont hyl) oﬁ’ h,fi ﬁﬁ‘a;ﬁ?@@#&f"?’%ﬁ)gﬁ‘?ﬂéﬁmﬁﬂrﬁa% meth 1 |-2-
i di necar boxjani de 724- Td]pqrnﬂazin-ﬁryﬂbmwﬂmnﬂﬂy)}ampmﬂqlmm&hm{amiae d] pyri dazi n- 4=

) ox nethf | -N.nmeth

¥311-({[4- (2, 3- di Rydr oﬁf‘ Hg*ﬁrﬁ@a @?S%‘iqﬁl & E?pﬁer&jl]paﬁ‘f“a}af%‘ﬁ"r[.z? 1 ox
meth 1 -N-neth |-2- | m]m@yiz} -Z-pyridiReqarbgxpmide
744- ({[ 4- (1}, 3- bgnzodi qut{ (chﬁmrm)ﬁl&hsﬁﬂ{h%nﬁ)ﬂlﬁwﬁﬂqzBr&]zymﬂazfm meth |1
-N-rreth | -2 di necarbpx
75N- (1, 3- bejnzot hi.azol ¢ 1 gt - -RMHEGﬂlemldsm no thieno 2 _3-|d
‘dazin-7- || am @a¢ 4-({{4-({4- [acetyl(mcthyl)anuno]phc 1}amino)furo[2,3- d]ﬁ)yndamn-?-
7o (1,3 bepzot i azol | ool by e gLl R gl ol 25 4
| )am no t hijeno[ 363-d | HamethylF4- {I(4a{lﬁ4F(é-morpholmyl)phenyl]ammo}furo[2 3-
d]pyridazin-7-yl)oxyjmethyl}-2-pyridinecarboxamide

47 4-[({4-[(3,4-difluorophenyl)amino]furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-N-methyl-2-pyridinecarboxamide

48 N-(1,3-benzothiazol-6-y1)-N- {4-[(4-chlorophenyl)amino }furo[2,3-
dlpyridazin-7-yl} amine

49 4-({[4-(2,3-dihydro-1H- 1nden-5 ylammo)furo[Z 3-d]pyridazin-7-
ylloxy}methyl)-N-methyl-2-pyridinecarboxamide

50 4-[({4-[(2-methoxyphenyl)amino]furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-N-methyl-2-pyridinecarboxamide

51 4-[({4-[(3-methoxyphenyl)amino]furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-N-methyl-2-pyridinecarboxamide

52 4-({[4-(1,3-benzodioxol-5-ylamino)furo[ 2,3-d]pyridazin-7-
ylJoxy}methyl)-N-methyl-2-pyridinecarboxamide

53 4-[({4-[(3,4-dichlorophenyi)amino]furo[2,3-d]pyridazin-7-
yl}oxy)methyl]-N-methyl-2-pyridinecarboxamide

54 4-[({4-[(3,5-dimethylphenyl)amino]furo(2,3-d}pyridazin-7-

yl} oxy)methyl]-N-methyl-2-pyridinecarboxamide
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65 4-({[4-(2,3-dihydro-1-benzofuran-5-ylamino)furo{2,3-d]pyridazin-7-
yl]oxy} methyl)-N-methyl-2-pyridinecarboxamide

66 4-({[4-(2,3-dihydro-1-benzofuran-5-ylamino)thieno[2,3-d)pyridazin-7-
yl]oxy}methyl)-N-methyl-2-pyridinecarboxamide

67 4-[{{4-{(4-fluorophenylamino]thienof2,3-d|pvridazin-7-
yi} oxy)methylj—N-methyl-z-pyridinecarboxafnide

68 N-methyl-4-[( {4-[(3-methylphenylamino]thieno[2,3-d]pyridazin-7-
yl}oxy)methyl}-2-pyridinecarboxamide

69 4-[({4-{(4-methoxyphenyl)amino]thieno[2,3-d]pyridazin-7-
yl} oxy)methyl]-N-methyl-2-pyridinecarboxamide

70 N-methyl-4-{[(4- {[4-(trifluoromethoxy)phenylJamino} thieno[2,3-
d]pyridazin-7-yl)oxy]methyl}-2-pyridinecarboxamide

71 N-methyl-4- {{(4- {[4-(trifluvoromethyl)phenyl]amino} thieno[2,3-
d]pyridazin-7-yl)oxy]methyl}-2-pyridinecarboxamide

72 4-{({4-[(4-bromophenyl)amino]thieno[2,3-d]pyridazin-7-
yl} oxy)methyl]-N-methyl-2-pyridinecarboxamide

73 4-({[4-(2,3-dihydro-1H-inden-5-ylamino)thieno[2,3-d]pyridazin-7-

yljoxy}methyl)-N-methyl-2-pyridinecarboxamide
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1154-[ ({4-[(4-chl or opth:gzL()d&ﬁbmgﬂaﬁﬂﬁ@E&yg 'db?ﬁdlhgt%lbd}aﬁnc}’é } oxy) net hyl ]

N-meth | -2-4 di " bOKZ? rﬂﬁt orop %H;rlt)ammo?ﬁlro[Z 3-d]pyridazin-7-yl } oxy)methyl]-
N-cyclopropyl—Z-pyndmecarboxam1de
82C 4-[({4-[(4-chlorophenyl)amino]furo[2,3 -d]pyridazin-7-y!} oxy)methyl]-

N-(2-hydroxyethyl)-2-pyridinecarboxamide
82D 4-{({4-[(4-chlorophenyl)amino]furo[2,3-d] pyridazin-7-yl}oxy)methyl]-
N-ethyl-2-pyridinecarboxamide

85 N-(4-chlorophenyl)-4-(4-pyridinylsulfanyl)- 1-isoquinolinamine

88 N-(2,3-dihydro- 1H-inden-5-yl)-4-(4-pyridinylsulfanyl)-1-
isoquinolinamine

89 N-(1,3-benzothiazol-6-v1)-4-( 4-pyndinylsulfanyl)-1-isoquinolinamine

03 N-(1,3-benzothiazol-6-yl)-N-[4-(1 ,3-benzothiazol-6-ylamino)-1-
phthalazinylJamine _

95 N-(1H-benzimidazol-6-yl)-N- {4-[(4-chlorophenyl)amino]-1-
phthalazinyl}amine

96 N-(1H-1 ,2,3-benzotriazol-5-y1)-N- {4-[(4-chlorophenyl}amino]-1 -
phthalazinyl} amine

97 -N-(1,3-benzothiazol-6-yl)-4-(5-bromo-2,3-dihydro-1H-indol-1 -yl)-1-
phthalazinamine

08 N-(1,3-benzothiazol-6-yl)-N-{4-[(2,2-difluoro-1,3-benzodioxol-5-
yl)amino]-1-phthalazinyl }amine

99 N-(1,3-benzothiazol-6-yl)-N-(4- {[4-(1-piperidinyl)phenyl Jamino} -1-
phthalazinyl)amine

100 N-(1,3-benzothiazol-6-yl)-N-[4-({4-
[ethyl(isopropyl)amino}phenyl } amino)- 1 -phthalazinyljamine
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101 N-(1,3-benzothiazol-6-yl)-N-{4-[(3-bromophenyl)amino]-1-
phthalazinyl} amine

102 N-(1,3-benzothiazol-6-yl)-N- {4-[(4-isopropylphenyl)amino]-1-
phthalazinyl} amine

103 N-(1,3-benzothiazol-6-y1)-N- {4-{(3-methoxyphenyl)amino]-1-
phthalazinyl}amine

104 | N«(1,3-benzothiazol-6-yl)-N- {4-[(3-fluoro-4-methylphenyl)amino]-1-
phthalazinyl} amine

105 N-(1,3-benzothiazol-6-yl)-N- {4-{(4-chlorophenyl)amino]-1-
phthalazinyl} amine _

106 4-[( {4—[(4-chlorophenyl)amino]ﬂ1r0[2,3-d]pyridazin-7-y] }oxy)methyl]-
N-methyl-2-pyridinecarboxamide 4-methylbenzenesulfonate

107 4-[({4-[(4-chlorophenyl)amino] furo[2,3-d]pyridazin-7-yl }oxy)methy!]-
N-methyl-2-pyridinecarboxamide 4-chlorobenzenesulfonate

108 4-[({4-[(4-chlorophenyl)amino}furo[2,3-d]pyridazin-7-yl} oxy)methyl]-
N-methyl-2-pyridinecarboxamide methanesulfonate

109 4-[({4-[(4-chlorophenyl)amino}furo[2,3-d]pyridazin-7-yl} oxy)methyl]-
N-methyl-2-pyridinecarboxamide ethanesulfonatesulfonate

110 4-[({4-[(4-chiorophenyl)amino}furo[2,3-d]pyridazin-7-yl } oxy)methyl]-
N-methyl-2-pyridinecarboxamide dihydrochloride

111 4-[({4-[(4-chlorophenyl)amino]furo{2,3-d]pyridazin-7-yl } oxy)methyl]-
N-methyl-2-pyridinecarboxamide hydrobromide

112 4-[({4-[(4-chlorophenyl)amino]furo(2,3-d]pyridazin-7-yl} oxy)methyl]-
N-tnethyl-2-pyridinecarboxamide sulfate

113 4-[({4-{(4-chlorophenyl)amino]furo{2,3-d]pyridazin-7-yl } oxy)methyl]-
N-methyl-2-pyridinecarboxamide nitrate

114 4-[({4-[(4-chlorophenyl)amino]furo[2,3-d]pyridazin-7-yl } oxy)methyl]-
N-methyl-.’l—pyridinecarboxahlide 2-hydroxyethanesulfonate

115 4-[({4-[(4-chlorophenyl)aminoc]furo[2,3-d]pyridazin-7-yl }oxy)methyl]-

N-methyl-2-pyridinecarboxamide benzenesuifonate
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