WO 01/ 07440 PCT/ US00/ 18884 | M DAZAO M DAZOLES AND TRI AZOLES AS

ANTI - | NFLAMVATORY Al Field of the Invention The present i '

rel ates generally t(c)ﬁgrgg{g?‘loes of novel small nolecules, their §§¥’§ﬂ’y§%‘
and their 'use in the treatnment of inflanmmatory di sease. 10 Background of
the Invention Research spanning the | ast decade has hel ped to elucidate the
mol ecul ar events attending cell-cell interactions in the body, especially
t hose events involved in the novenent and activation of cells in the

| Mune system SeqMUIAREIMIOAZDLES FND I TREKZOLESTAS NRLUIVINFLAMMERIRY Addrfrs 425- 434.

Cell surface proteins, and especially the Cellul ar Adhesi on Ml ecul es
("CAMs") 15 and "Leukoi ntegrins", including LFA-1, MAC-1 and gpl50. 95
(referred to in WHO nonenclature as CD 18/CD 1 la, CD 18/CD 1 Ib, and CD
18/ CD 11 c, respectively) have correspondingly been the subject of

phar maceut.i cal sresearch and devel opnment having as its goal the S
I ntervention in t@g%pwc?s? of | eukocyte extravasation to sites of injury
and | eukocyte tinct targets. For exanple, it is presently
bel i eved that pr i The preser (rvertien telatek gapially @atserivs afiivél Gmall mblieculles, theissyiaa@at or y
conmponent of the J rggﬁ lLyation of integrins
constitutively ex%@f(taﬂsgg’e Oﬁfe%@h&%@&f@éﬁ%ﬁ?ﬁgﬁ%ﬁ is followed by a tight

| i gandfreceptor interaction between integrins (e.g., LFA-1) and one or
several distinet Bdkabigal arertigil€Si on nol ecul es (I CAMs) designated | CAM -

1, ICAM2, |CAM3 or ICA ' r xpressed on bl ood_ vessel .

endot hel i al cell. éﬁﬁ%@%&%t ‘gg“%ﬁﬁﬁgﬂp?"e‘ﬂ RYeidatethe molpeular gycats akendisy of
the CAMc with t heelleelkipierattings innlee tiody, aspedisliyl thadé @ents fvolvdddn the hitidmehtuagt i oni ng
of the immune sy . S.su as t Laen r.esen ion, T
-cel | medi at ed cﬁ“@‘tmg%l %&%ﬁé%ﬁ%%@e{nﬁéwp 3’2&5@1“ ik g‘l’?’%‘ééﬁ#"r %}},

cel lul ar adhesi d#3+434ii Gallsurfusy proteinniand espesially the CgliwlartAdhesion Mdadeckles (ICAMET NS

See general |'y1s Kiaad"eakdiateghins"Snctiifthd Ligd-1;MAC-1Bnd §650.95 (0B ¢%h wHO
1994, 25, . 117-138 and b amond, M- ELL L, 4
nomenclature as CD18/CD11a, CD18/CD11b, and CD18/CDl 1c, respectively) have

correspondingly been the subject of pharmaceutical research and development having as its

goal the intervention in the processes of leukocyte extravasation to sites of injury and
lenkocyte movement to distinct targets. For example, it is presently believed that prior to
20  the leukocyte extravasation, which is a mandatory component of the inflammatory
response, activation of integrins constitutively expressed on leukocytes occurs and is
followed by a tight ligand/receptor interaction between integrins (e.g., LFA-1) and one or
several distinct interc_ellular adhesion molecules (ICAMs) designated ICAM-1, ICAM-2,
ICAM-3 or ICAM-4 which are expressed on blood vessel ‘endothelial cell surfaces and on
25 other leukocytes. The interaction of the CAMs with the Leukointegrins is a vital step in
the normal functioning of the immune system. Immune processes such as antigen
presentation, T-cell mediated cytotoxicity and leukocyte extravasation all require cellular
. -adhesion mediated by ICAM; interacting with the Leukointegrins. See generally
. Kishimoto, T. K_; Rothlein; R. R. Adv. Pharmacol. 1994, 25, 117138 and Diamond, M.;
30  Springer, T. Current Biology, 1994, 4, 506-532.



30 Springer, T. Current Biology, 1994, 4, 506-532. WD 01/ 07440

PCT/ USO0/ 18884 A group of individuals has been identified which | ack the
appropri ate expressi¥aogf440 eukoi ntegrins, a condition ternmed PCEUSIOISt4C
Adhesi on Deficiency" (Anderson, D. C.; et al., Fed. Proc. 1985, 44,

2671- 2677 and Anderson, D. C.; et al., J. Infect. Dis. 1985, 152,

668-689). These individuals are unable to nmount a normal inflammatory
and/or immune 5 response(s) due to an inability of their cells to adhere to
cel | ul ar subst r at Agrouplofigdividudlshas bdenidentifiad whininlacicthe poprigeexpessonmft | gat ed

when | ynphocyt es. : ; é : Al Al ack
of functional adhg‘[éu?%lwa s’:acdﬂﬁ(gg&g?ﬁ’t %ﬁggggﬁn%hgb%n%i(rtge lg’fﬁ'{bﬁg}fact
that LAD pati ent s2hifed. Perel98H¥e 262hAT anbAndersem D Gf erabhinfacy Diss 98013, i t
! shbg! iteved_ tpﬁt %Btﬁgpmh&@iﬂﬁviﬂll&fu@ﬂe%h%ﬁ%h&hﬁfi?ﬂé%ﬂé&ﬁ#d&%n%ﬁﬁ 1o
inhibit an inflanmmtory. response... as been_denonstrate a e

ant agoni sm of f hemFW?kg&ﬂ‘leitg?f‘ 15&1%%“&11%&1?5@&@&5%%@?}@: subsiraie i Thee gt ns can
be realized by agshotshatlimmamnt eclctivgsdramitigated wieh hesphpeys ade undbpac adhbeal 4 v,

.bl ocki ng of the CﬁMﬁ . . — or the L iNnt. i ns,
such as for 15 exa_rrp?let% ﬁﬁﬂf“%ﬁ"E“?h&ﬁ?ﬁ%ﬁ&é‘@ﬁ%@&@%@%‘gﬁ“ﬁwgif%"h‘ﬁ’? ¢r bot h
of these nol ecul evirtuedfthedact thet KAD patipts whpo lackfGDH vermot mountasinfmawtoryi n vitro

‘nodel s of infl Q”“E_&doﬁd%,i@i@@elie%ﬂ%ﬂﬁantig%ﬁiﬂﬁ@ﬁ@l)is'ﬂbbﬁ/mHn‘l!er&ﬁ&ds%f'il?os to CAM
or Leukointegrins, jnhclude antigen or mtogen- induced |ynphocyte
proliferati on,whoﬂh‘f’ﬁ‘lfy‘f’egﬁ’b‘ﬂ?‘ 55998 of | ynphocytes, T-cell nediated

cytolysis and antigen-specific induced tol erance. The rel evance of the in
vitro studies are i | vo. st udi es_wi.t h anti bodj di ect ed
hoa st 1 Camk 1 or P RBRRREE e Dl L ¥l e Fleifibh o ich B SRR sl 2
can prevent thyr ol-akejntegrins panjbe pqalized by pgyntp didctod aeainsteither camponent a$pecisicallyi val

in mce (Gorski, #eckinkdFis xa],g,% . Pokoi 3
significance, anti boéqn%higé_gi@lrﬁg%{sgg%q%i’enst | 8%\& %%%g\g/e sh’é’%"é”%ﬁ‘%g‘;y’f in

vivo as anti-Pnff &@'g’é‘ﬁ‘?@eﬁ reqigthagingt eifhes optotyefthesemmolpcalen) ) | ogr af t
rejection and 25 effectivelytishilsts inflainmatoryTespdioésh lroiife mbielsBf infinéMaion @i initdune L

in: Adhesion Ml el%&fxlor?s% ’inh}%g&]@’ dntibodies to CAMs or Leukointegrins include antigen or mitogen-

induced lymphocyte proliferation, homotypic aggregation of lymphocytes, T-cell mediated
cytolysis and antigen-specific induced tolerance. The relevance of the in vitro studies are

20 supported by in vivo studies with antibodies directed against ICAM-1 or LFA-1. For
example, antibodies directed against LFA-1 can prevent thyfoid graft rejection and prolong
heart allograft survival in mice (Gorski, A.; Immunology Today, 1994, 15, 251-255). Of
greater significance, antibodies directed against ICAM-1 ‘have shown efficacy in vivo as
anti-inflammatory agents in human diseases such as renal allograft rejection and

25  rheumatoid arthritis (Rothlein, R. R.; Scharschmidt, L., in: Adhesion Molecules; Wegner,
C. D., Ed.; 1994, 1-38, Cosimi, C. B.; et al., J. Immunol. 1990, 144, 4604-4612 and
Kavanaugh, A.; et al., Arthritis Rheum. 1994, 37, 992-1004) and antibodies directed
against LFA-1 have demonstrated immunosuppressive effects in bone marrow
transplantation and in the prevention of early rejection of renal allografis (Fischer, A.; et

30 al,Lancet, 1989, 2, 1058-1060 and Le Mauff, B.; et al., Transplantation, 1991, 52, 291-
295).
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1990, 144, 4604- 4612 and Kavanaugh, A.; et al., Arthritis Rheum 1994, 37,
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I mrmunosuppressive effects in bone marrow transplantation and in the
prevention of early rejection of renal allografts (Fischer, A ; et 30 al.,
Lancet, 1989, 2, 1058-1060 and Le Maufi, B.; et al., Transplantation, 1991,
52, 291- 295). -2 WO 01/07440 PCT/US00/18884 It has al so been denonstrated
that a reconbinant soluble formof ICAM1 can act as an inhibitor of the

| CAM 1 i nt eract :u MottBenl defonstratedthat B keRorhtiibivt sbiuble isimdT 1AM [c@Fdct &fahagoni st
of CD 18, CD 11/ 1 interactions, on_cells a gg WI\I nhi bltory activity

inin 5 vitro iyihierof gr ICAM ] jateraction Witk LFA-l c fo agiresty | ynphocyt e

response, cytot amagbmlt of €D18,COFINTANE § infefidtions O tells md&hovfséﬂﬂixﬂoqmctﬁvi@m ai abetic
pat| ents in res ons

to i.slet cel
| nmunol . 1993 5150 ﬂs?f ERSEES P°’1§““6" %etli“““f‘“mf‘gn(’,’m{’ﬁ°°y‘%‘§"zf’“gs43 1590) . i
o Thus, the pri eytomntThaBres;bmd Tatlbdoltfmonlﬁamg)@bmm@qnh imsspoessiteigienhi ch
antagoni ze the c@ifsgﬁ.:ci?& Joé %t*&? J%bﬁn&o”wm%&aqwk@arm@ Pan2atder apeuti c

potential in mtigating |'amrat ory and i nmrunol ogi cal responses often
associated wt h1?24934§a15ﬂ@gene5| s of many autoi mrune or inflamatory
di seases. However proteins have significant deficiencies as therapeutic

agents, including the inabjlity to L ver ed ential

i munor eact i Wi t %hﬁhemff‘ﬂ' ??é“ﬁ%%fagﬁ? eogeecg‘esrm g‘ﬁ% : gé chronic
admi ni stration. binding bitheXDAMs wphedtedconﬂdga@éqummmml umﬂg}émr ally
expensi ve 10 Pl 36y flino BB lesdShle Sith SRoliaRv BRI pailBRaLINF] [ the

literature which aitec e Interaction 20 of CAMs and lLeuykointegrins. A
natural product MasorimguechpflayEatiny discasss- HPWe AToteiny ks found to be

i nhibitory in ageficndbstak tefdutic ipeits]indRdiag ha jhabililysae deliverdd ofallgtndal . |,
15  potential immunoreactivity which limits the utility of theses molecules for chronic
administration. Furthermore, protein-based therapeutics a're:generally expensive to
produce.

Several small molecules have been described in the literature which affect the interaction

20 of CAMs and Leukointegrins. A natural product isolated from the root of T¥ichilia rubra
was found to be inhibitory in an in vitro cell binding assay'(l}/[usza, L.L;etal,
Tetrahedron, 1994, 50, 11369-11378). One series of molecules (Boschelli, D. H.; e al., J.
Med. Chem. 1994, 37, 717 and Boschelli, D. H.; et al., J. M_ed. Chem. 1995, 38, 4597-
4614) was found to be orally active in a reverse passive Arthus reaction, an induced model

25  of inflammation that is characterized by neutrophil accumulation (Chang, Y. H.; et al,
Eur. J. Pharmacol. 1992, 69, 155-164). Another series of molecules was also found to be
orally active in a delayed type hypersensitivity reaction in rats (Sanfilippo, P. J.; et al., J.
Med. Chem. 1995, 38, 1057-1059). All of these molecules appear to act nonspecifically,
either by inhibiting the transcription of ICAM-1 along with other proteins or act

30 intracellularly to inhibit the activation of the Leukointegrins by an unknown mechanism.
None of the molecules directly antagonize the interaction of the CAMs with the
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Tetrahedron, 1994, 50, 11369-11378). One series of nolecules (Boschelli, D.
H; et al., J. Md. Chem 1"4,37,717 and Boschelli, D. H; et al., J. Med.
Chem 1995, 38, 4597-wWo@uemowas found to be orally active in a PEVESQLss4
passive Arthus reaction, an induced nodel 25 of inflammtion that is
characterized by neutrophil accunulation (Chang, Y. H; et al., Eur. J.
Phar macol . 1992, 69, 155-164). Anot her series of nolecules was also found to

be orally active in a delayed type hypersensitivity reaction in rats
(Sanfilippo, P. J.Leukqintegrins. Due to lepitiof polenay lackagsslecthdty radackigfagpecifiol |  of
these nol ecul es appeknidnDofatiion RSB Db gusaﬁlnlo;ecmes%etda?ﬁkeﬁ%o b@éshaa&a ' the
transcription of 1CAM1 along With other proteins or act I ntrace rul arly
to inhibit the acth@REPEPSHf the Leukoi nt egrins by an unknovvn mechani sm

None of the nol ecul es dlrectly ant agoni ze the interaction of the CAMs with

| ack of sel ect | 3i 1y FURME kg pocelen B e sl by ebfvet Papmneselle o

descri bed snal | m)diwlyl agd selectivelyointagoniizsithe binding of thaCANE mhe)Lgukémgnns would

t herapeutic use. I wl

ability as |l arge prot kwbﬁ%n%m ?ém? rect d’Jg Q’tf%lge @J’lan agoni ze
the binding of thenkiigss of thednieraqtion pidiFa- bapdIGA vl@lW@Nmélsp'P@Féﬂ%thﬁ@ngal

t hﬁr gpteut ic ?gteﬂt &nﬂ%ﬁ@ﬁ?@ﬁ&n@h&@driﬂ:&%slﬂnﬁb E%%—I\lﬁ(afid &&Vl%,gghéigdglg@ﬂgheﬂrm-
inhibitors o e . ) I.scl oses
that the fungal® n’é‘?gt(gw t%ﬁ%@sﬁ%h" s%?r‘hf P?P&fl‘?"%‘gt'%fﬂﬁ torgeflEAM pinding

di srupt the interaolFAlaod Mad-R-1 10 and | CAM 1. W9949856 di scl oses a cl ass
of peptidomnetic inhibitors of ICAMbinding to LFA-1 and Mac-1. Sum napi

r of the Invention 15 A first aspect of the invention conprises a nethod
for treating or prevent| ng inflamatory and inmune cell-nediated di seases

by the adm ni str atg8yg smal | nol ecul es. These conpounds

act . by inhi bi ng. Lhe |nra|o of cel |l ul dhesj on nol ecu
y t1§ gA Erst aspect o the(inventpon compnesesame od for treatfng or prevent?ng mf?ammatory

and immune cell-mediated diseases by the administration of certain novel small molecules.
These compounds act by inhibiting the interaction of cellular adhesion molecules,
specifically by antagonizing the binding of human intercellular adhesion molecules
(including ICAM-1, ICAM-2 and ICAM-3) to the Leukointegrins (especially

20 CDI8/CDl11a). A second aspect of the invention comprises novel small molecules having
the above-noted therapeutic activities. A third aspect of the invention comprises methods
for making these novel compounds. A final aspect of the invention comprises
pharmaceutical compositions comprising the above-mentioned compounds suitable for the
prevention or treatment of inflammatory and immune cell-mediated conditions,

25
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specifically by antagoni zing the binding of human intercellul ar adhesion
nol ecules (including ICAM1, ICAM2 and | CAM3) to the Leukointegrins
(especially 20 CD1®%00D0740) . A second aspect of the inventi onPEHEHY188%s
novel simall nolecul es having the above-noted therapeutic activities. A
third aspect of the invention conprises nethods for naking these novel
compounds. A final aspect of the invention conprises pharmaceutical
conposi tions conpr|5|ng t he above-nentioned conmpounds suitable for the
prevention or t DetailediBescriph pdlavenwonory and i nmune cel | - nedi at ed

condi ti ons. tnd %&%ﬁﬁ%ﬁﬁ%ﬁ%%ﬁ%@ﬁohp&ﬂa&&f%e%ﬁduhllNNl I ~~I |
WO 01/ 07440 P ?USOO/ 18884 Deetailed Description of the Invention In its
first and broadest aspect, the invention conprises conpounds of the fornula
| RS Z~ R7 :~N pRs R 5 wherein:Rgt h: A is =N or C(H)--,A2|s
N, =C(H-, or (R )- wherein R is hglogen, -CN, -Calkyl, -CQ2alkyl or

- SQ2al kyl , wherein the foregm ng al kyl leties are of 1 to 3 carbon atom;

Dis N, =(R)-, =C(H-, =C(SXR) %.Q)Rl) =((OR)-, =((OH)-
A
D’N

A

wherein:
wherein:
Al js=N-or=C(H)-;
A2 s =N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO5alkyl or
10 -SOalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;
D  is=N-,=C(R1)-, =C(H)-, =C(SO2R1)-, =C(S(O)R1)-, =C(C(O)R1)-, =C(C(O)H)-,
=C(SR18)-, =C(OR18). or =C(NHR19)-,
wherein R1 is selected from the class consisting of:
(A) -R100;, which is:
15 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
' atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) halogen,
20 (i) oxo,

(iii) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indoly, thiophenyl, pyridyl, pyrimidinyl, faryl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazoly}, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

25 indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[bjthiophenyl, indazoly!,

-5-



=C(SRl a)-, =C(ORla)- or=C(NHRl a)-, wherein R is selected fromthe class
consisting of: (A) RI00, which is: 15 branched or unbranched al kyl of 1 to
6 carbon atons, al kewploweh2 to 6 carbon atons or cycl oal kyl ®CT/US00/18884
cycl oal kenyl of 3 to 6 carbon atoms, in which alkyl, alkenyl, cycloal kyl
or cycl oal kenyl group one or nore hydrogen atons are optionally and
I ndependently replaced with: (i) halogen, 20 (ii) oxo, (iii) aryl or
het eroaryl which is selected fromthe class consisting of phenyl,
napht hyl , indolyl, thi ophen;bl:qzﬂqiaplb'ldbdnzimiﬂ}zdlthﬂimmy,l is‘omﬁgdlipylgyuin:dl yI
oxazolyl, thiazolyl, pyrazol Yiakdhu!

EEH?P ik éha'lamn f‘&&ﬂl&ﬁlmz’l nyl, 32| nyI 25

oxadi azolyl, triazolyl, thiadi pyTr1dazi ny pyra
i ndol yzi nyl, isoindolyl, bemﬂlaylﬁmWolmﬂewmwwmpwé Pgenm@azfﬂaw
-5 WO 01/ 07440 PCT/ US00/ 188&@1&@%&@1@@%opu&ﬁn;mmlaﬁféahéﬁhymgubea%thnyl

i soqui nolinyl, purinyl, quinoli nol i nyl hal ani nyl
qui noxal i nyl , Aapt hyri di nyl, @ p”f‘é’#?%'l ﬁ?l""r Pt nazol inyl, wherein one or

nor e hydrogen atons of sai d(b)ar-ydoomr het eroaryl group are optionally and
i ndependent|ly repl aced mnth 5_%&% kyl of 1 to 3 carbon atons, (b)
-COOH, (c) -S2CH, (d) Cfafb ? a group of the formula - COORS,
wherein R8 is straight or 4 bswoionpd al kyl of 1 to 5 carbon atons. or

cycloal kyl of 3 to 5
(¢) a group of the formula -COORS, wherein R8 is straight or

10 branched alkyl of 1 to 5 carbon atoms or cycloalky! of 3 to 5
carbon atoms,
() a group of the formula -NRIR10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
" cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or

15 wherein RY and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,

(2) agroup of the formula -CONR!1R12, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

20 or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —-O-, -S-, S(O)-, SO,-,
25 -NH-, or -NMe-,
() a group of the formula ~OR13, wherein R13 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
() a group of the formula ~SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
30 () -CN,or
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carbon atons, (f) a group of the fornmula NRORLO, wherein RO and RIO are
each independently a hydrogen atom alkyl of 1 to 6 carbon atons,
cycl oal kyl of 3 tow®ovemdson atons or acyl of 1 to 7 carbon aPeHEsoV/ispsd]s
wherein" RO and R1 U constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom between themforma
heterocyclic ring, (g) a group of the formula -CONRL1R12, wherein R11 and
R12 are each independently a hydrogen atom alkyl of 1 to 6 carbon atons
20 or cycloal kyl of 3 to @kcamzmidinggwnpof befomaein RI 1 and R12 constitute
a saturated hydrocarbon bridge of g to 5 carbon atons which together with
the nitrogen atom between them f\6rma heterocyclic ring, and wherein one
carbon atomin said hydrocarbodl briggge is optionally replaced by -0-, -S-,
S(O-, S2-, 25 -NH, or -Nwe<, a group of the formula -0R13, wherein
R13 is a hydrogen atom or an alldyl or acyl group of 1 to 7 carbon atons,
(i) a group of the fornula -SR14, wherein R14 is a hydrogen atom or an
al kyl or acyl group of 1 to 7 -DRIT Rl Ir13 ich. i ly,-ah dal/ 07440
PCT/ US00/ 18884 (k) an ani di ngﬁﬁe:llg%p'gf%g 7 o ok, indeindidlly, ahy L

atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16

5 and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)

between them form a heterocyclic ring,

() halogen, ‘
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
10 contains 1 to 3 carbon atoms,

(n) agroup of the formula ~NHCOOalky}, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(iv) a group of the formula —~COORI8, wherein R18 js straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
15 (v) -CN,
(vi) a group of the formula ~CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
20 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -8-, §(0)-, SOz-, -NH-, or -NMe-,
(vii) a group of the formula -OR21, wherein R21 is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
25 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

-



N R17 wherein R15, R16 and R17 are each, independently, a hydrogen atom or
al kyl of 1 to 3 carbon atons and wherein two of R15, R16 5 and R17 may

addi tional ly constitWP&V449at ur at ed hydrocarbon bridge of 3 t@CHUSEMESN
atons which together with the nitrogen atom's) between themforma
heterocyclic ring, (1) halogen, (nm) a group of the fornula NHCONHal kyl ,
wherein the alkyl noiety 10 contains 1 to 3 carbon atons, (n) a group of
the formula - NHCOGal kyl, wherein the al kyl noiety contains 1 to 3 carbon
atoms, (iv) a group of the foPHuPalkyldwinreia thealigdmediety RGNS & tasG ¢ashon latome);
branched alkyl of 1 to 7 carR@)-xpAEkadalMeycl oal kyl of 3 to 6 carbon
atons, 15 (v) -CN, (vi) a group of the formul a - CONRLO9R20, wherein R19 and

R20 are each, i ndependentvii) a geoup pfthofyamulatSRP, veictein RS fis ahydwgen atem.lvoan at ons
or cycloalkyl of 3 to 6 car l;lgtploataa,»j@ouﬁ)gﬂ\w%@goga{gﬁg vﬁi&%&%@o pstitute a
o) 5 b et

sat urated hydrocarbon bridge 3 to car bon atons whic to? er wwth 20

the nitrogen at dm bet ween t h&Hdressh atoms atspidaliyl qr peyt stoupase ontigeallymplased withan e
carbon atomin said hydrocar lpfip BidégéadnilysseRftbd Sohathk Viads@pMsREGLFOOH, -ORtkyl (- 5-

S(O-, SO»-, -NH, or -NMe-, (vii), a.group of the formula - wher ei n
R21 is a hydrogen atom or aw(hgrte?' °Q’H8'{'8?‘Q%r'salnt8ﬁéﬁi’°é’lwsi' 2EYr gPup of 1
to 7 carbon atons, wherein Z8Mene or nore hydrogen atons of said al kyl or

T o ot onat | VbR G St olimla JnR24, DASBRRIF LI 3R S5 o T om
10 independently, '

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,
(c) agroup of the formula ((CH,),COOH, whereinm is 0, I or 2,
(d) a group of the formula «{CH,),COOR25, wherein n is 0, 1 or 2, and
20 wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or

(¢) a group of the formula -(CH,),CONHR25, wherein n is 0, 1 or 2,

and wherein R25 is straight or branched alkyl of 1 to 6 carbon

atoms,
(x) aquaternary group of the formula
R2

_T*_Rﬂ o
R28

wherein R26, R27 and R28 are each, independently, a branched or

25

-8-
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-7 WO 01/07440 PCT/US00118884 -0OH, -QCal kyl (wherein the alkyl noiety
contains | to 6 carbon atons), -NH2, -NHW and NMe2, (viii) a group of the
formul a - SR22, whemoiovoBR2 i s a hydrogen atom or'an al kyl B€T/BWYI888)4r oup
of 1 to 7 carbon atonms, wherein one or nore 5 hydrogen atons of said al kyl
or acyl group are optionally replaced with a group independently sel ected
fromthe class consisting of -OH, -Qalkyl wherein the alkyl noiety is 1 to
6 carbon atons), -NH2, -NHMe and -Nwe2, (ix) a group of the fornula
-NR23R24, wherein R23 aaﬁbrmlkdan@lmbfnojzemwmmwemisy, (a) a hydrogen

atom (b) straight or br K acyl . 1 to 7 carbon atons or
cycloal kyl of 3 to 7 caP ﬂLanthlFle tgré? one or nore hydrogen atons

of said al kyl or acy(uu)gasahpated,erpapiallﬂm%twwm@@gmvmwiﬁinaoéﬁs'up
i ndependent | y sel ected Gramdg sel%l:t@x?ﬁon?ﬁrﬁ'cs&hﬁﬁn&ﬁdmﬁe ottn@ﬁéd%U' (wherein

the alkyl noiety ist to car l@% -NIVEZ (c) a
group of the formula (méazaw b imidazplidingt, pymaling, pyrrolidigyl, p?e"f‘@} a group of
the formula - (CH2)" 000 Qﬁdﬁshmnfyl tiontbrphblitd, tilazokdiall, a2épingher ei n R25 i s

strai ght or branched aI [ (e) a group of the
formul a - (CH2) " CONHR25, g"'@% % ‘aém &Qf erein R25 is straight

or branched al kyl of 1 teu.ralﬁrdmﬂndyhenyl mdsmfslan)(bwhewm‘dﬂlmqwcﬁc growpip of t he

formila optionally mono- or polysubstituted with oxo, and

10 (xii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula

_R®

l\1 30
\( CHz)rA ITI/ R

s R
wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atoms which together with the nitrogen atom(s) between them form a

20 heterocyclic ring,

(F) guanidino groups of the formula

_R®

/<CH2),\NJ\N/R"

K2 R

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alky! of 1 to 3 carbon atoms, and wherein

9.



ee -N* Rn @ 1 25 wherein R26, R27 and R28 are each, independently, a
branched or -8 WD 01/07440 PCT/ US00/ 18884 unbranched al kyl group of | to
7 carbon atons and (QWoiogoTadophar naceuti cal |y accept abl e count er PCDUS00/8884) a
saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atons selected fromN, 0, Cand S, including but not limted to 5

I m dazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetr ahwdbmﬂrnﬁyk% al?ﬂflé@ﬂ:hpa’daitﬁéhally c&r@ﬁm@faxsiﬁxez‘eml ophenyl

ol yaubst i Ut ed wi £ oo, ARG Srees o P preg vhigoahet kg BRoesaar bon
atons, (B) branched or urdms)beteeenchenbfory b heteraaytlit ripgoups of f 3t ?OGGngngn
Stoms, (D branched &) LB pAREREE RHRPR AN B! de LOURRRRL oy, o
atonms, (E) amidino groupgrhiylindely}, 8viophenyl, P&@YRB!IIM&QMYN PyIRyl, oxaglyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
10 ' quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:
(i) alkyl of 1 to 3 carbon atoms,
(i) -COOH,
15 (iii) -SO,0H,
(iv) -PO(OH),,
(v) a group of the formula ~-COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula ~-NR37R38, wherein R37 and R38 are each,
20 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,
25 (vii) a group of the formula ~CONR39R40, wherein R32 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon ators or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein

-10-
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whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently,
a hydrogen atomor alkyl of i to 3 carbon atons, and wherein two of R29,
R30 and R31 nmay awdiodm#al |y constitute a saturated hydr ocaPEEPSEge of
3 to 5 "carbon atons which together with the nitrogen aton(s) between them
forma 20 heterocyclic ring, (F) guanidino groups of the fornula R33 R
34 i(CH2). A RR35 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35
are each, independently, a hydrogen atomor alkyl of | to 3 carbon atons,
and wherein -9 WO 01/ 0gstarbpCRsnBGE kpbSabon iiseis optippallymeplaceddyy and R35

may additional ly constityl & y@alses-aiNed, or DMFlegcar bon bridge of 3 to 5
carbon atons which together with the nit{(‘)‘&;g. qﬁp s) between them form a
heterocyclic ring, ((@)agspkp eitheformleoRYt, BRY i adyfragen @™ o1 t he cl ass

consi sting of phenyl, 5 RPLVdrouplof HR Pehsbod ftbBHNENY! . pyridyl,
pyrimdinyl, furyl, pyrrolyl, “oxazolyl, _thi qzoli/'l , pyrazolyl, isoxazolyl,
i mi dazol yi s i sot hi az@l)y h grooxefdheforoiulp-SRZ; wherein B2 is a hiydrogen ato) grjan

pyri dazi nyl, pyrazinyl, izl kDR MbbMbms, | SOi ndol ylI ,
benzo[ b] furanyl, benzo[ %ﬁ?ﬁ%‘?ﬁ I ndazol yIIf1 benzt hi azol yI ,

benzi m dazol yl, qui®@bl r&Nlor i soqui nolinyl, purinyl, quinolizinyl,
cinnolinyl, pthal ani @yl an dfididegroaaaitteformlanapt hyri di nyl, pteridinyl and
qui nazol i nyl, wherein one or_gore hydrogen atons of said aryl or

het eroaryl group are optiqp’cﬁly and independently replaced wth:

Lo
10 wherein R43, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R4 and R4S may
additionally constitute a saturated hydrocarbén bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

15 (H) groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally mono-or
polysubstituted with halogen, or R100, wherein R100 is as hereinbefore
defined,

() saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms

20 selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein

25 said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(i) oxo,

-t1-



(i) alkyl of 1 to 3 carbon atons, (ii) -COOH, 15 (iii) -SOQ20H, (iv)
-PQ(OH) 2, (v) a group of the fornula -COOR36, wherein R36 is straight or
branched al kyl of 1wpev®#9ar bon atons or cycl oalikyl of 3 to 5PCHU$IOMSss4
atons, (vi) a group of the formula -NR37R38, wherein R37 and R38 are each,
20 i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons, cycl oal kyl
of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons, or wherein R37 and
R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which

together with the nitroggi aomiPhehweiarlfhiem forma heterocyclic ring, 25
(vii) a group of the formula - 9R40, wherein R39 and R40 are each,
I ndependently, a hydrogen at a %%enﬁff’mi to 6 carbon atons or cycl oal kyl

of 3 to 6 carbon atons, or whker elkyldR3® Zrachokt) @hercin ety hydrogenatonsafisaid alkyld

hydr ocarbon bridge of 3 to 5 carbon. atons, which togethe idh th j trogen
at om bet ween them form a het er o&P8P 1581’?‘1“?!8,“%8“wtlg-r@i:ﬁél‘w(wraﬁﬁb%ao
PCTI USOQ' 18884 5 one car bon at oman sikyl aioibtyof d ko arbion atotns), NI, INFIMr -0be] | v

replaced by -0-, -S-, S(O -, % - : r f the
formula -OR41, wherein R41 i(g)sa y?ifrlyglgﬁarg o’rvr‘lm%rnagl%wdg}%'}%o%ropéa@y ylgr oup
of 1 to 7 carbon atons, s (ix) grogp 3uptionillytrgeacédwitHOR, -2 (wiwba RIM iR42 i s

a hydrogen atom or an  alkyl " of, 4t buoflh R ¥ calsbf arbm§RRRN NEN B ni) - N
(d) -CONRIO2R103, wherein R102 and R103 are each independently
10 a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, $(0)-, SO,-,
15 -NH-, or -NMe-, or :
(e) -COORI04, wherein R104 is alkyl of 1 to 7 atoms,
(iii) -CONRIO5R106, wherein R105 and R106 are each independently:
(@ ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
20 . atoms,
(c) benzoy],
(d) benzylor
(¢) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112 wherein R112 js alkyl of 1 to 6
25 carbon atoms,
or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them

form a heterocyclic ring, and wherein one carbon atom in said

-]2-



(xi) an am dino group of the formula R43 NAN eRa4 R45 10 wherein R43,
R44 and R45 are each, independently, a hydrogen atomor alkyl of 1 to 3
carbon atons, and WeSWEWH two of R4A3, R44 and R45 may addi t PEHEI0ppss4
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen aton(s) between themforma heterocyclic ring,
15 (H) groups of the fornula -NR46R4A7, wherein R46 and R47 are each

i ndependent|y a hydrogen atom phenyl which is optionally mpno-or

pol ysubstituted with hal ogérdrocgrboramsige iswptiqnallyirenigeed Py -3 Ao Fibef or e
defined, (I) saturated or mag,lwmded het erocycl i c groups consisting of 3
to 7 ring atons 20 sel ected fro S, or bicyclic heterocyclic
groups consisting of 8 €9 @QO&H’IZ@@@#% édWﬁfSSFPWmO“sE”&H&”Sa“ ?%I udi ng

but not limted to im dazghdiuyh o7 ddvdagent di nyl, pyrroli nyI pyrrolidinyl,
pi peridinyl, piperaziny ny | i t hi ol i az I
azepi nyl, tet r5ahydropyrthlsmgh?g%’“&%ﬂmk?fgwggﬁ%m?‘& ’ ﬁ(y“q oy

t et rahydr ot hi ophenyl and suxi'ialﬂmydoms,\ohmmmym& malcd'bbmt\&heomyMemcmgrpoup is

consiting of (1) oxo, - LIVqueb bbbt ATy ndp SRSl e ©f 755

wherein R101 is: (a) a hy d pyg)gﬂlya'gmd with a moiety independently selecte from the class

consisting of:
10 (@) oxo,
(b -OH,
(¢) -OR!13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH,,
(& -NH
15 (D -NHMe,
(8 -NMe,
() -CO.H, and
(i) -COaR114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
- cycloalkyl of 3 to 7 carbons,
20 (vi) acylof1to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting

of:
(a) -OH,
25 (b) -OR11S.wherein R115 is alkyl of 1 to 6 carbon atoms,
(©) NH, |
(d) -NHMe,
(& -NMe,,
(® -NHCOMe,

30 (g) oxo,

13-



(b) alkyl of I to 7 carbons, wherein any hydrogen atom of said al kyl group
Is optionally replaced with -OH, -OR110 (wherein R110 is 5 an alkyl noiety
of 1 to 6 carbon at owep1o744eH2, - NHWVE or -NMe2, (c) acyl of 1 t@®CTussamessns,
wher ei n any hydrogen atom of said acyl group isoptionally replaced with
-OH, -OR111 (wherein RL I | is an alkyl noiety of 1 to 6 carbon atons),
-NH2, -NHMe or -NMe2, (d) -CONRLO2R103, wherein R102 and R103 are each

i ndependently 10 a hydrogen atomor alkyl of | to 7 atons, or wherein R102
and R103 constitute a sapmyr at@RING deeRIdNisanylige wf catbonatomscar bon at ons
whi ch together with the n@tro n atom between themforma heterocyclic
ring, and wherein one car 'omin said hydrocarbon bridge is optionally
replaced by -0-, -S-, S(dj), tebGalogenatomsNH , or -NMWe-, or (e) - COOR104,

wherein R104 is al kyl of tg IQF%I & frboh thie Sl Jn% ;Q(Qﬁ in R105 and
R106 are each independentﬁt gﬂk eg‘?ogen atom% E)Bﬂgg(tﬁra tﬁﬁ%r br anched
alkyl of | to 7 atoms or cychmk Wnybmmolwl wrro}_l@n:éltmdm(lcylpmbw (d)

benzyl or (e) phenyl, wherei Ehoﬁﬁblﬂlyp hblmml&omﬂﬁylmhdv nono- or
pol ysubstituted with -OR112, wh ein th"[ﬁ‘?%’ f'érﬁ‘ﬂj f["é’ém?a 6 25 car bon
atons, or, wherein RL05 and Y85 KWr ocar bon bri dge

of 3to 5 carbon at ons whi ckntmhyg@ﬂiiwhemlmhsmlfunnylmnﬁogen at om bet ween t hem
forma heterocyclic ring, and WGEELI R8RSRk R Re ALR DdsRtRAr Phenyl,

10 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazoiyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[bjthiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,

15 purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO,R'®, wherein R'® is:
(a) aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,

20 pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazoly}, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indelyzinyl, isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

25 pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6

carbons, and -OR117 (wherein R117 is hydrogen or alkyl of 1 to 6
30 carbon atoms),



-12 WO 01/ 07440 PCTIUSCO 18884 hydrocarbon bridge is optionally replaced
by -0-, -S, S(O-, S®2-, -NH, or -NMe-, (iv) -COOR107, wherein R107 is a
hydrogen atom or Woad™#t or branched alkyl of 1 to 7 car bBA/EYHIBES4 5 (v)
straight or branched al kyl of 1 to 7 carbon atons, al kenyl or al kynyl of 2
to 7 carbon atons, or cycloal kyl of 3 to 7 carbons, wherein one or nore
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a noiety i ndependentl sel ected fromthe class
consisting of 10 (a) oxo, ®) (Bheteropycliqgrqup seipstedfrom fheslass congistingof s g kyl of |

to 6 carbon atoms, (d) Ocogﬂaazoﬁrﬁ') xmnhmhdmyl,@yx(réﬁhyr deyl,(;@end;hWEZ (h)
-CO2H, and (i) COZ R114 whergin 14 i ? 3/ q’é’l ]é}g 1‘ﬁarlbonm ons, oOr
cycl oal kyl of 3 to 7 carbonsP®P ?6”’(%“}“@86‘?" > Spomorphglizyl, tiaZeUdnYL 2L \hi ch
may be straight, branched or tenykydropyranyamtahwmml dwemzodipxalidy e hydr ogen
atons of said acyl group is
i ndependent |y sel ected fromt Aé)xeng{]a??g‘?flaﬁgﬁ%@ E E‘gﬁxydw

group 1s optlonally substituted with one or more moieties selected

from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR118 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or

10 _ (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and —-OR119 (wherein R119 js hydrogen or
alkyl of 1 to 6 carbon atoms),

15 (viii) -COR'®, wherein R'” is:

(@) aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

20 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[blthiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

25 substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6
carbon atoms),

(b) aheterocyclic group selected from the class consisting of

30 imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

-15-



25 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d)
-NHWVe, (e) -Nwe2, (f) -NHCOWe, 30 (g) oxo, -13 WO 01/07440 PCT/ US00/ 18884
(h) -C2 R116, whereWAoRW#® is al kyl of 1 to 3 carbon atons, (PET/USON188¢4 )

t he hal ogen atons, (k) heterocycles selected fromthe class consisting of

I mdazolinyl, 5 imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,

t et rahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul folanyl, and (1) aryl or piperezimybawnoppholindl, dhiereaipliotiny; thineslidinglsazepinyl,

consi sting of phenyl, 10 napht hyl.y, fl.gﬂ;s,l, by dRBRERY,! I
pyrimdinyl, furyl, pyrrolyl, gxa;dﬂ, t’hi azol yI , ybrﬂz‘iﬁzagl *{M I soxazol yl ,
i mi dazol yl, isothiazolyl, ~oxad? iophgniyLang | syifolany WH?IF‘&E%‘FW“WY"IY“S
pyridazinyl, pyrazinyl, triazi nBﬂ)tlonally'%thﬁiﬁﬂWhoneloSﬂnbﬁdelbgén, su'alght or

benzo[ b] f uranyl, benzo[ b] t hi ophenyl I ndazol yl, benzt zoly

benzi m dazol yl ,5 qui nol i nyl, i soh’@qui'B‘HIMPflt?écﬁh?ﬁs,r?yl'oﬂfgl(ﬁmﬂzﬂﬁ}lls

ci nnolinyl, pthalaninyl, qui noxg}wﬁmall&fwm&sbmday{omspher| di nyl and

qui nazolinyl, (vii) SOZR108 wherein Rl 0 etergaryl which
is selected fromthe group dBh s peg 5?‘ ¢ eda]ﬁy“g?z”aat‘}/ms' ﬁeremsm‘{a?k

moiety is optxonally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

10 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl, '
15 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[bJfuranyl, benzo[b)thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
20 quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
()  the halogen atoms, and
(K) -CN,and
wherein R12 is R100;
25 X  isan oxygen or sulfur atom; _
R3 s
(A) ahydrogen atom, or
(B) branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl of 3 to 5
carbon atoms wherein said alkyl or cycloalky! group is optionally substituted
30 with:



phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, 20
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,

i sot hi azol yl, oxadZwowpi##o triazolyl, thiadiazolyl, pyridazi BG]/US00/18884
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl , indazolyl, benzthiazolyl, benzimdazolyl, quinolinyl,
I soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, 25 pthal aninyl,

qgui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl i@}y aigsuppfthofomhla-ORISyaeieinR48 &k atiytitog@ratonp prawor e

noi eties selected fromth I £+ hal ogen atons, straight
or branched al kyl of 1 to%%géhﬁ%ﬁé%i%&ﬁg?{/merei n R117 is hydrogen
(ﬁrtal kyl Ff 1to 6 3:)@?@“%&?@ajzmﬁ_m4wm§mn@m%4 I(b) a
elerocyciic group se'ect ¢ e lendent § ﬁ@l?ﬁotﬁ%ﬁ?i J't&‘? on!atbnd 37 8 fb/ 1

FA Y piperi di nyl : yl,

I m dazol i di nyl, pyrrolinyl; eIf)ei}rr pi perazi
mor phol i nyl , st hi onor phol i dyé 2 catbenatemssi di nyl , azepi nyl, tetrahydropyranyl,

t et r ahydr of ur an#k, 3%)%%‘&%%&%?&%{&_ gg%s?%ﬁéggf;lgsﬁﬂggwm and sul fol anyl,

wherei n sai d hef'er c group i titutéd with one or nore
noi eties sel ected i romobhg class consisting of the hal ogen atons, straight
or branched alkyl of 1 tol 6 carbons, and -OR118 (wherein R118 is hydrogen

or alkyl of 1to € calfB8h ‘atons), or 10 (c) straight or branched al kyl of

1 to 7 atoms, wher giSh 2iafd RIlayd cachyinidependently: opt i onal | y substituted with one
or nore noieties sel ec{Ae’\d hf({rgrgngtg% cl ass consisting of the hal ogen atons,

strai ght or ¥ranched ahydrog ’ _

(B) a group of the formula ~OR36, wherein R56 is a hydrogen atom, or an

alkyl or acyl group of 1 to 7 carbon atoms, or
(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl
_ of 3 to 5 carbon atoms,

15 R34 is:

(A) a group of the formula R57, wherein R57 is independently selected from
the same class as is R1, or

(B) a group of the formula —OR38, wherein R58 is independently selected
from the same class as is R1;

20 R33 is:
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indoly, thiophenyl, pyridyl, pyrimidinyl, faryl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,

: thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

25 benzo[b}furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:

-17-



al kyl of 1 to 6 carbons, and -OR 19 (wherein R119 is hydrogen or al kyl of
1 to 6 carbon atons), 15 (viii) -CORL09, wherein R109 is: (a) aryl or

het eroaryl which is welwwens#d fromthe class consiisting of phemgknsoo1ssss
napht hyl ,” i ndol yl, thiophenyl, pyridyl, pyrimdinyl, fury], pyrrolyl,

oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, 20 pyrazinyl, triazinyl,
i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,

benzt Ihi azol ?/I beHZ: u dﬁZ(AbYRff lwﬂiéh&@l'yl &Heterob@ﬂ&lbbt@@hbrﬂﬂeiclﬁ&‘%iaﬁk‘ﬁh of

qui nol i zi nyl, cinnoliny al ani n QX ridin _
pteridinyl and quinazolinyl! g heny] gk lé%ﬂ%g'l;\?’ ?PP%‘{YEP yis
optionally 25 substituted w pghromn@xmlynﬂﬁﬁolmpﬁimm; 12‘1!?&?1;1; ﬁ:ddézblpll;n t hglbcl ass
consi sting of the hal ogen at%ﬁ%ﬁﬁﬁhnﬁﬁﬂ%&'P 8 @, %1 1 i
carbons, and -OR120 (wherein 9 ¢¥%Vﬁ”“% ¥bon
atoms), (b) a hterocyclic gmvwlssadob'émﬂdmmds‘lﬂl,tbmoB’I]@@B}’lmm{hwn@nﬂf 30

mdazol iyl i m dazol | i ny g, hikbon o slob s hino P ReA o, 15 )
WO 01/ 07440 PCTI US00/ 18884  ieapr, Senzditibolyl e i OFngmr&'ﬁdon
t hi azol i dinyl, azepinyl, teP‘F’&H‘yW‘!S‘E?PWd“’tYEPTh cﬂ%%akwl “aPthY“dmyl

benzodi oxol yl, tetr a_hydr ot hi ﬁtﬁ'lﬂﬁiyjlindalﬁﬂazﬂiﬂyi &hadainlone ﬁmﬂd’rebﬂhesl@tlﬂgen atoms .
e el o ) NSy e BT D i O
10 with:
(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula -COORS0, wherein R60 is straight or
15 : branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
(iii) a group of the formula ~NRS1R62, wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7

20 _ carbon atoms, or wherein R6! and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the
nitrogen atom between them form a heterocyclic ring,

(iv) a group of the formula -CONRS3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring,

(v) 2 group of the formula ~OR63, wherein R65 is a hydrogen atom, or

30 an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,

-18-



hydrogen or alkyl of 1 to 6 carbon atons), or (c) straight or branched
alkyl of I to 7 atons, wherein said alkyl noiety is optionally substituted
with one or nore nPostN® sel ected fromthe class consisti nBCHYSOY/1§es4

hal ogen” at ons, straight or branched 10 alkyl of 1 to 6 carbons, and -OR122
(wherein R122 is hydrogen or alkyl of 1 to 6 carbon atons), (ix) -CHO (x)
t he hal ogen atons, and (xi) aryl or heteroaryl which is selected fromthe
cl ass consi sting ofphenyl 15 napht hyl, indolyl, thiophenyl, pyridyl,

pyri mdinyl, furyl, pyrr c(lviyl a groﬁp(ﬂ‘ﬂ&lfymmlat—ﬂk%whgrtmRﬁg/lsahyﬂr%enalpmoo(azol yl,

I m dazol yl, isothi azol yl, o t I

pyridazinyl, pyrazinyl, tri aélﬂ%ﬁ ° r%l(% @%@M?éWn%gﬂogmw

benzol[ b] f uranyl : benzo[ b](vih ¢phenyl, indazolyl, benzthiazolyl,

benzi m dazol yl , quinoli ny(l,,m) higB Qi noI i nyl, puri nyl, 20 quinoli zinyl,

ci nnolinyl, pthalanlnyl qU|noxaI|nyI napthyrldlnyl pteridinyl and

qui nazol i nyI5 (J) the haI(B@e loget s, and (K) -CN, and wherein Rla is RLOO:
25 X is an oxygen or By fnmhy@,tvmlmmdBBoﬂaByméxﬁ)oxasolyyﬂstﬁqMﬂmﬁnwonQSB)
branched or unbranched al kyl of 1 to 3 rbon ons. or eycl oal kyl of 3 to 5
carbon atons wherein sai cdpddifionslly i X‘%ﬂ“‘g’ plisptpd Y gh]gpti onal ly
substituted 30 w th: (€)l6ranched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to

6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or
10 polysubstituted with halogen or oxo,
(D) a group of the formula ~COORS7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or'cycloalkyl of 3 to 5 carbon atoms,

(E) a group of the formula -NRO8R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alky] or fluoroalky! of 1 to 6 carbon
15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,

or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to
5 carbon atoms which together with the nitrogen atom between them

form a heterocyclic ring, and wherein one of R68 and RS9 may
additionally be the group RS9,

20 (F) a group of the formula —CONR70R71, wherein R70 and R7! are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
* constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which
together with the nitrogen atom between them form a heterocyclic ring,

25 and wherein one of R70 and R71 may additionally be the group R59,

(G) a group of the formula ~COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R59,
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WO 01/ 07440 PCT/ US00/ 18884 (i) a group of the fornula -0R48, wherein R48
Is a hydrogen atom or an al kyl or acyl group of 1 to 7 carbon atons, or
(ii) a group of the WopHaT#4@ - NRA9R50, wherein R49 and R50 are &€U/H§00/18884

i ndependently, a hydrogen atom alkyl of I to 2 carbon atoms, or acyl of 5
1 to 2 carbon atons; R4 is a group of the fornmula -(CR51R52) X( CR53R54) yR55,
wherein, xis Oor 1, yis 0 or 1, R51, R52 and R53 are each,

i ndependently: 10 (A) a hydrogen atom (B) a group of the fornmula -0R56,
wherein R56 is a hydrogeHatapioupef the formath kOR7Iwhaciy R73ik a tiyxdregen tompanAligar bon
atons, or (C) branched or unbranched alkyl of 1 to. 3 carbon gtons or

cycl oal kyl of 3 to 5 car bonfueee] onasylggoppof] to7 garban ey A R t he f or nul a
R57, wherein R57 is indegen C 112 dod M i &7 i [,
or (B) a group of the fo?ﬁu%ggwj )615%%% ‘tél?gblﬁn 10?"%%83 'S iﬁgger%ed?ldégﬁ?‘?@&geap%gt ed
fromthe same class as is Riflu@0aligsbr deylgraup pf 1 or7 chborestaras, yi R3%hi ch i s

sel ected from t;he cl ass B nspRting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl , isoxazolyl, i|fda*t 91, isothiazolyl, oxadiazolyl, triazolyl,

thi adi azol yl, pyridazinylL) mylogent nyl, triazinyl, indolyzinyl, isoindolyl,
25 benzo[ b] furanyl . benzo[ b]t hi ophenyl, indazolyl, benzthiazolyl,

benzi mi dazol yl , R5 is Clor trifluorome: yl;

Z is=N-or =C(R5)- wherein RO is a hydrogen, fluorine, chlorine, bromine or iodine
10 atom, methyl or trifluoromethyl; and,

R7 isa hydrogen, fluorine, chlorine, bromine or iodine atom, methyl, -CN, nitro or
trifluoromethyl, with the condition that when Z is =N- or =C(H)-, R7 is chlorine,
trifluoromethyl, -CN or nitro;

and pharmaceutically acceptable salts thereof.

15

As the term is used herein, a “pharmaceutically acceptable counter ion” is any counter ion

generally regarded by those skilled in the pharmaceutical art as being pharmaceuticaily

acceptable. For a discussion of what are pharmaceutically acceptable counter ions,
reference may be had to Stephen M. Bergle, Lyle D. Bighley and Donald C. Monkhouse,

20  "Pharmaceutical Salts", Journal of Pharmaceutical Sciences, 66 (1977), 1-19. By way of
non-limiting example, the chloride, bromide, acetate, and sulphate ions are
pharmaceutically acceptable counter ions.

Preferred are compounds of the formula I wherein:
25 Al is=N-or=C(H);
A2 is=N-, =C(H)-, or =C(R")- wherein R’ is halogen, -CN, -Oalkyl, -COalkyl or
-SOzalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;
D  is=N-,=C(Rl),, =C(H)-, =C(SOzR1)-, =C(S(O)R])-, =C(C(O)R})-, =C(C(0)m-,
=C(SR!8)-, =C(OR12)- or =C(NHR 13)-,

=20~



qui nol i nyl, isoqui

nol i nyl ,

purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein

nore of the hydrowemwemens of said aryl or heteroaryl groupPCEUSHISEYNnal |y
-17 WD 01/ 074.40. PCTI[TS00/ 18884 (A)
selected fromthe class consisting of

and independently replaced wth:
or heteroaryl

R59, which is aryl
phenyl, napht hyl,

pyrrol yl, oxazolyl,

i ndazol yl, benzt kaz®

I ndol yl ,

one or

t hi ophenyl, pyridyl, pyrimdinyl, furyl,

t hi azol yl, pyrazolyl, isoxazolyl, imdazolyl,
i sot hi azol yl, OXMéxaﬁmllydseleéthﬁmmlgaéclasbbdnmsﬁngml yl, pyridazinyl, pyrazinyl,
5 triazinyl, |ndolg- 4

| soj ndol yl , benzo[b]furanyl benzo[ b] t hi

purinyl, quinoli zi nydrancnedromibtanmedambaj @/6icasbn, atems, slkengl df 2Yd 6 carbon
ui e of the
ng}(l% %){cer oa p%f'lfi’to é"é%%oﬁ aamg rﬁ?wﬁ W

napt hyri di nyl, pt
hydrogen atoms of

er|d|nI
s

group 1's optl ona

i ndependens|y repl a(ﬂctnyl,l@cloalkyﬂlot cwlyautsnﬂwneme@rmm@v@mene@mamw

carbon atons or cy
cycl oakyl group is

branched al kyl of
atons, (iii) a gro

atons, cyaboal kyl

15

" 20

30

Clo% thﬂ

ependddtlPrepiadef @iin;at oMs, whi ch al kyl or

ophenyl ,
% whj @H@lﬁ\dazolyl qui nol i nyl, isoqui nolinyl,

of 1to

nDno- or polysubstituted with hal ogen or
oxo, (ii) a group of(l)t hbal?ﬁﬁ%rrul a - COOR60, wherein R60 is straight or 15
1 ¢ip &xozarbon atons or cycloalkyl of 3to5 car

bon

o SR S 0 oA, oo

i ndependently, a hy

6

of 3 haphﬁylcmddixlrthlaﬂmmé, mndkaylllm@fnyllﬁmd pymrolgl, car bon at ons,
or wherein R61 and R62 gonabi syl Gyaadiii! iddxesblyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,

quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,

pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said

aryl or heteroaryl group are optionally and independently replaced with:

@
(®)
©
@

(e)

®

alkyl of 1 to 3 carbon atoms,

-COOH,

-S090H,

—PO(OH),,

a group of the formula —COORS, wherein _R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms, '

a group of the formula -NRIR10, wherein R and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
wherein R and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,
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hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om between them forma heterocyclic ring, (iv) a group of the formula

- CONR63R64, wherei n RO31/ME R64 are each, independently, a hy®Coyem/isssom
al kyl or fluoroalkyl of 1 to 6 25 carbon atons or cycloalkyl of 3 to 6
carbon atons, or wherein R63 and R64 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atons which together with the nitrogen atom
between themforma heterocyclic ring, (v) a group of the fornula -OR65,
wherein R65 is a hydrogen at(@m agoup FaheorminlalONR IRIG; @hdrdiy R1 Lind R hregr oup
of 1 to 7 carbon atons, -18 WO Q1/ 07440, PCT/.US00/ 18884 [ roup of the
fornul a - SR66, wherein R66 is aeﬁé&d?ﬁq?n&go%goﬁ‘?ﬂaoﬁn’gwwgl}q‘?ﬁg’%ﬁgml or
ﬁclyl grouEJB;)f 1 L oI 7 S\ﬁr bﬁn_ at OBiE‘qycloa(]lry:lbf)'.’cto@lbhrbtfn\/dtdlﬂsl)orﬁmefeﬁlszranddﬁlz_(i )ﬁ)

al ogen, met hyl , ich is optigna - Or ysu ifuted wit
fluorine atons and additional | g‘mﬂ%%f%ﬁﬂg%ygm%??gg’ﬂ&ep??Eﬁge‘&er“ﬂmﬁSQ,

(O branched ors unbranched al kyivhich togethep with the nitrogenatoortetween thym famlaky| of 3
to 6 carbon atons, which al kyl. I i o] y nono- or
10 pol ysubstituted with hal ogenhé(gr 5‘%‘%@“3%%3’5%?9‘9{2‘9 o?ir‘%ul a - COOR67,
wherein RB7 is straight or branbydegarben beidge i pptipnally replaced byoR- a8-0%8)-0$02-
cycloal kyl of 3 to 5 carbon at onH-, drEpme-, group of the fornmula - NR68R69,
wherein R68 and R69 are each, independently, a ?ydro‘gerl atom al kyl or
fluoroal kyl of | to 6 carbofh) agroupofthe formula ~OR13, wherein R13 is a hydrogen atom, or

10 an alkyl or acyl group of 1 to 7 carbon atoms,

@i agroup of the formula ~SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,

(i) 'CN, or
(k) anamidino group of the formula
.N’, RS
/kN/R16
Lo

15
wherein R15, R16 and R17 are each, independently, a hydrogen
atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16
and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)
20 between them form a heterocyclic ring,
()  halogen,
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(n) agroup of the formula -NHCOOalkyl, wherein the alkyl moiety
25 contains 1 to 3 carbon atoms,
(iv) a group of the formula ~COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
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15 atoms, cycloalkyl of 3 to 6 carbon atonms or acyl of 1 to 7 carbon atons,
or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons whi chwoogewser with the nitrogen atom between t REFUSW/ 8 g

het erocyclic fing, and wherein one of R68 and R69 may additionally be the
group R59, 20 (F) a group of the fornula - CONR70R71, wherein R70 and R71
are each, independently, a hydrogen atom alkyl or fluoroalkyl of I to 6
carbon atoms or cycloal kyl of 3 to 6 carbon atons, or wherein R70 and R71
constitute a saturatedvhydi™carbon bridge of 3 to 5 carbon atons whi ch

together with the nitrQ en ato l%e&g RE OR20" e tg ﬂlng, 25

and wherei n one of R?d r‘r‘%a ﬁg@%fl onall{ v@g t group 5 (G a

grouphozI tlhE }‘or][ml at Cg]%i@wemweawdﬂzgw GUWWM?G&‘}SI '@@fg}‘smstral ght or

ranched al kyl o o] ca 1 at ons
;o%%{r} (9%@?&%‘3&%/ %n?saLMereﬂl R aIl cofrsth

or R59, -19 WD 01/ 07440 PEF 2 grGup of the formil a CR73
wherein R73 5s a hydrogensaatrmﬂhyéncaehmwdiﬁ@émvﬂ@?msd}'hlﬁé‘gﬂeﬂlg'r‘ﬁﬁ‘p I
to 7 carbon atons, or R59the(1iltr%) a%%%e&fthénhﬁnﬁQhéwb@cuc%zﬂmawh&éﬁl n R74 i s
a hydrogen atom an al kyl §uor oal k car bon

c rou
atons, or R59, 5 (7) CN me@myoqﬂtmw E‘; ‘%‘?ﬂd “°P{?>ly "?E’ﬁd
trifluoronethyl; Zis =N .@[-srﬁ(cﬁﬁhez-mmermmﬁ | s a hydrogen fI uori ne,

chlorine, bromne or iodine 10 atom net or t orreth and,
(vii) a group of the formula ~OR: wheremR 1sa y gen at ora
10 straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein

one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH;, -NHMe and -NMez,
15 (viii) a group of the formula —SR22, wherein R22 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, wherein one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced with a
group independently selected from the class consisting of -OH, -Oalkyl (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH;, -NHMe and
20 -NMe;,,
(ix) a group of the formula -NR23R24, wherein R23 and R24 are each,
independently,
(a) ahydrogen atom,
(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
25 cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alky! or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe,
30 (¢) a group of the formula (CH>)COOH, whereinm is 0, 1 or 2,
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R7 is a hydrogen, fluorine, chlorine, bromne or iodine atom nethyl, -CN,
nitro or trifluoronethyl, with the condition that when Zis =N or =C(H)-
R7 is chlorine, triwowoemethyl, -CN or nitro; and phar maceut iPCaUb0p/18884
acceptable salts thereof. -"15 As the termis used herein, a
"pharmaceutically acceptable counter ion" is any counter ion generally
regarded by those skilled in the pharmaceutical art as being
pharmaceutically acceptable. For a discussion of what are pharmaceutically

acceptabl e counter ions, refere ﬁpmfb‘%uha(bﬂzﬂcwﬁ%eﬂimﬁeo,g'dﬂz aall| €
D. Bighley and Donald C. Mnkhouse, 9 "Phar maceutical Salts", Journal
of Phar maceut i cal Sciences, 66 (YW?R S_Llsi‘g“ghBVbW&?’eéﬁlkyer@r’il‘WWWH@ms,

exanpl e, the chloride, brom |29
i oun?r{e5 |ons féﬁ?@g are %ei%fn%;a oofrz'[ he

pharmaceutically acceptabl e ‘conpounds
formula | wherein: 25 AI is —I\bndovhere{ﬁ(l&?fassnﬂghﬂosbrhﬁched:dn(yﬂ-hﬂtoﬁrcarb&‘( R)-
wherein R is hal ogen, - %}{% - C02al kyl or -SQRal kyl, wherein the
foregoi ng al kyl noieties are of 0 3 carbon atons; Dis —N-, =C(Rl) -

=C(H)-, =C(SCRRI)-, =C(S{X) Rgpatemapgopryfipefomuisc(C(O)H)-, =C(SRl a)-
=C(OR a) - or =C(NHRI ah -20 WO Rﬂe/ 07440 PCT/ US00/ 18884 V\her ein RLis
sel ected fromthe class consisfing of (A) RL0Oa, which is: branched or
unbranched al kyl of | to 6 car en aio§§ al kenyl of 2 to 6 carbon atons or
cycl oal kyl or cycl oal kenyl arbon atoms, in which alkyl, 5
al kenyl , cycl oal kyl or cycloal vnyl group one or nore hydrogen atons are
optionally and i ndependently replaced wth:

wherein R26, R27 and R28 are each, independently, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q- is

10 pharmaceutically acceptable counter ion,

(xi) a saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholiny}, thiazolidinyl, azepinyl,

15 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and

(xii) a cycloalkyl group of 3 to 7 carbon atoms,

(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

20 (C) branched or unbranched phosphonic acid groups of 2 to 6 catbon atoms,

(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula

N/R29

| o
R
\_(CHz),)\N’

Lo

wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a
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(i) halogen, (ii) oxo, (iii) aryl or heteroaryl which is selected fromthe
class consisting of phenyl, 10 naphthyl, indolyl, thiophenyl, pyridyl,
pyri mdinyl, furyl wopyemsl yl, oxazolyl, thiazolyl, pyrazol yPCT/¥S8¢I88840| vy ,

i m dazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl,
pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, 15 quinoli zinyl,

ci nnolinyl, pthalani nyuydmgwmmlalmdnmaqatbhyatmds,u;dwherqmmioﬂk?%k Gnd
qui nazol i nyl, wherein one,pr nore h drogﬁg at ons

heteroaryl group are o6 RShER 3idifonslly freraigd %'BT”&Q?@&“ et°f:|§){° (a) al kyl

of 1 to 3 carbon at onmcarbotomsKAitH togeBidr widhthe iiEkhtomsihetweRiXhehfdm a( €) a
group of the formula -COORS,. wherein R8 is straight or branched alkyl of 1

to 5 carbon atons or-éV§?3§Wﬁ J&of 3 to 5 carbon atoms, 25 (f) a group of
the formul a NRQRlOﬂwmmmmmmpﬁ@manﬂmﬁmm@ﬁe each independently a hydrogen
atom alkyl of 1 to 6 carbon atonB 33 cycl oal kyl of 3 to 6 carbon atons or
acyl of I to 7 carbon atons, WEEFEIH RO and R10 constitute a saturated
hydr ocar bon bri dge of 2rﬁ&§igéca bon ons which together wth the nitrogen
at om bet ween 30 them f N r Njc ic ring, -21 WO 01/07440
PCTNSO0/ 18884 n R“
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
10 hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

(G) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,

15 thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoxhs of said aryl or heteroaryl group are optionally and

20 independently replaced with:

(i) alkyl of 1 to 3 carbon atoms,
(ii) -COOH,

(iii) -SO,0H,

Gv) -PO(OH),

5 (v) agroup of the formula —COOR36, wherein R36 is straight or branched

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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(g) a group of the fornmula -CONRL' R12, wherein RL | and R12 are each

I ndependently a hydrogen atom alkyl of | to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon at owgWg#owherein Rl | and R12 constitute a ZET/USHUESEH
hydr ocarbon bridge of 3 to 5 carbon atonms 5 which together with the
nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -S-,
S(O-, S2-, -NH, or -NMe-, (h) a group of the fornmula -OR13, wherein R13
i s a hydrogen atom onvi) 19greup ofthe formols ~NRFTRIGy whepeiro3 7land R3&are eachon at ons,

(i) a group of the fornmula,- ' ' t Fooan

al kyl or acyl group of 1 @W%Pb%%g%%&ﬁwﬁqu%?&?%ama’rf%z;ﬂ)n%l ilno
group of the fornula Rt Sofi3Nb 8 barfoh dtomsloedcel of 1 Rl Beartish Gtome,cbr WheteiaR7 each,

i ndependent |y, a hydrogen ab,eom or al kyl of 1 to 3 carbagn atons and wherein
two of R 15, R16 and RL7 somsttite @ sasratod hydrocqrpan hridee.pf d &g 3 gaghog gtoms

hydr ocar bon sridge of 3 whiclbogetliebwith thé fiigeaiomibetwegthéie forndha héteroblelidri t r ogen
aton(s) 20 between themf@rma heterocyclic ring, (1) halogen, (n) a group
of the fornmula NHCONHal ky’i"fg’v\herei n the alkyl noiety contains | to 3
carbon atons, (n) a gidl)pPa gbupdfthe Fmiil HGONRERAA) wtietein RIPRERMO drbeach) Ky |

noi ety

independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalky! of 3 to 6 carbon atoms, or wherein R32 and R40 constitute a
10 saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -S-, 8(0)-, SO;-, -NH-, or -NMe-,
(viii) a group of the formula ~OR41, wherein R4l isa hydrogen atom, or an
15 alkyl or acyl group of 1 to 7 carbon atoms,
(ix) a group of the formula —SR42, wherein R42 is a hydrogen atom, or an
alky! or acyl group of 1 to 7 carbon atoms,
{(x) -CN,or
(xi) an amidino group of the formula

N’R“
s
20 R
wherein R43, R44 and R4S are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a
25 heterocyclic ring,
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25 contains 1 to 3 carbon atons, (iv) a group of the formula - COORLS,
wherein R18 is straight or branched alkyl of | to 7 carbon atons or

cycl oal kyl of 3 toweowwemdsson at ons, -22 WO 01/ 07440 PCT/ USO0/ RSBGA0/18884) - CN,
(vi) a group of the formul a - CONRL9R20, wherein R19 and R20 are each,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, or wherein R19 and R20 constitute a 5 saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om bet ween t hem (iHpr goapslofihe forayle HNRA6RFT) grherein RAIQunel R4 are eashe car bon atom i n

sai d hydrocarbon bridgg_i i e : s&latly motiosor O( O -, SO2-,
-NH, or -NMWe-, (vii)ggel)ge%doug aobg'at%#g)%oé’f%@%f?n attlayr'gfﬁlr? Rlis a
hydrogen atom or a lfolgubstitugivith haligenoe REWA sherein RIP0%ic g heginbefireof 1 to 7
carbon atons, wherei N4ef2Ne Or nore hydrogen atons of said al kyl or acyl

group are optionally “fepraced with a group independently selected fromthe
class consisting o) sa@rhted cunsaiptated hpterpeyFlic arovps epngisting aH} ef7yingalmains 1 to 6

carbon atoms), - NH2, NeWE £aRt, ONVERS, drbidyMicibetkroByclls Siuibs Qbnsielitly o @1TL @
-SR22, wherein R22 is a hy_ro&S{I atQ or gn Kyl or_acdl group of 1 to 7
carbon atoms, wher ei nlbiemgFle fé’mﬂ%rcc?ﬁ% ”ﬁ"t‘@‘f? {’.B'Fmégff"é‘; B kyl or acyl
group are optionally magaeeL indddzblidinyl, gyreulipyl] pycrelidinyd] pipetiding, pipertieyl, f r om t he
class consisting of -OH_, -Cal kyl ' A ' | to 6 carbon
atoms) . N2, - hene s eon i blabidhy b B a0 )
wher ei n R2310and R24 atetrahyduofuranyl, be_nzodioxolyl, tetrahy ﬂ;ioppenyl and sulfolanyl, wherein

said heterocyclic group is optionally mono- or poiy-substituted with moieties

indepeﬁde_ntly selected from the class consisting of:

() oxo,
(i) -OR101, wherein R101 js:
15 (a) . ahydrogen atom,

(b) _' ‘alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,

(¢) acyl of 1 to 7 carbons, wherein any h}fdtogen atom of said acyl

20  group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,

@ -CONR102R103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

25 atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(0)-, SO»-,
-NH-, or -NMe-, or _

(&) -COOR104, wherein R104 is alkyl of 1 to 7 atoms,
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i ndependently, (a) a hydrogen atom (b) straight or branched al kyl or acyl
of 1 to 7 carbon atons or 25 cycloalkyl of 3 to 7 carbon atons, wherein
said one or nore hywoogemoat ons of said al kyl or acyl group arerospisssaal |y
replaced " with a group independently selected fromthe class consisting of
-OH, -Qalkyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and NMe2, 30 (c) a group of the fornmula - (CH2)nDOOH, wherein mis O,
1 or 2, -23 WD 01/07440 PCTNS00/18884 (d) a group of the formula -

(CH2) "000R25, wherein n iy OpoNRIDSR D06, RfgeiREVSGhdR RBSrd cactShdepiridbittyOr
branched al kyl of 1 to 6 car%on atons, or (e) a group of the forfula -
(CH2) . CONHR25, wherein n is@, 2hvgpeeatom,,y wherein R25 is straight or
branched al kyl of 1 to 6 cax®orstaightiopbeanched alyl 6f It AkiemB o ayclgilioyl pf Do 7t he
formula R26 -N+ R27 Q 428 mhqﬁ Sn R26, R27 and R28 are each

i ndependently, a branched or unbranched al kyl group of 1 to 7 carbon atons
and Q is 10 pharnmaceutical ko) cenzopk abl e counter ion, (xi) a saturated, or
partially unsaturated hetergquk&&lgxoup consisting of 3 to 7 ring atons

selected fromN, 0, Cand S, .including but not Iimted to imdazolinyl,
i m dazol i dinyl, pyrrolinyl, ©ymbepy)dbepin said pheaylirgg jgpptionally mono- or
polysubstituted with -OR112,wherein R112 js alkyl of 1 to 6
' carbon atoms,
10 or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -8-, S(0)-, SO;-,
-NH-, or -NMe-, '
15 (iv) -COORI107, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ’
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoins of said alkyl, alkenyl, alkynyl or cycloalkyl group is

20 optionally replaced with a moiety independently selected from the class
consisting of:
(a) oxo,
() -OH,
(¢) -OR!13 whereinR113 s alkyl of 1 to 6 carbon atoms,

25 (@ -OCOCH;,

(¢) -NH,,
(® -NHMe,
(® -NMe,

(h) -CO:H, and
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pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl, 15

t et rahydr opyranyl, tetrahydrofuranyl, benzodi oxolyl, tet rah¥drot h| o;ohenyl
and sul fol anyl, wh®osup44ai d het erocyclic group i s optional PGI/ERINESS,

pol ysubstituted with oxo, and (xii) a cycloal kyl group of 3 to 7 carbon
atons, (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon
atons, 20 (C) branched or unbranched phosphonic acid groups of 2 to 6
carbon atons, (D) branched or unbranched sul fonic acid groups of 2 to 6
carbon atons, (E) anidi no @r ouj@ R4 wheseis B} ihig alkyl of IR 3 car@tons 2N R3'
whereinr is 2, 3, 4, 5 or 6, ﬂﬁkﬁ%? o BGend R31 are each i ndependent |y,
a -24 WO 01/ 07440 PCT/ US00/ 18884 drogen af om or of 1 to, 3 carbon
atons, and wherein two (6 4‘@9‘“m@%atmwh’ﬁ?m@ﬁ‘?ﬁwmweé%gﬂ%ute a

saturated hydrocarbon bri dgg whérei oher oredhFdrbgea aﬁh@ﬁﬁsaidhbyl Brotypig @ptivasilywi t h

the nitrogen aton(s) betwe e forma het e

guani di no groups of the fchﬂﬂ’Fg %ﬁngtgy W‘Eﬁ%}" ef"’*ﬁ,"h{hgghﬁscﬁésﬁgasg wher ei n
sis 2, 3, 4, 5 or 6, and d&832, R33, R34 and R35 are each, independently, a
hydrogen atom or al kyl of (L) t g carbon atons, and wherein

(b) -OR11S,wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,
10 @ -NHMe,

(e -NMe,,

() -NHCOMe,

(g) oxo,

(k) -CO, R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
15 (@ -CN,

() the halogen atoms,

(k) heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

20 tetrahydropyranyl, tetrahydrofuranyl, benzodioxelyl,
~ tetrahydrothiophenyl and sulfolanyl, and

()  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazoly], isothiazolyl,

25 oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

30 (vii) -SO;R'®, wherein R'® is:
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two of R32, R33, R34 and R35 may additionally constitute a saturated 10
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between t henwbeoramda heterocyclic ring, (G aryl or het ecoesoyhsssshi ch

is selected fromthe class consisting of phenyl, ‘“naphthyl, indolyl,
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl, 15

t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] fi uanyl, benzo[ b]t hi2)pleeylyt heteraagdwhiclyis seléxtad Ao thezgrbupl consisting of

benzi m dazol yl, quinolinyl, u

ci nnolinyl, pthalaninyl, qui n}%&’f&? %%h&hghgld?lgl &ioﬂ;ﬂég%ﬂ}ﬁd?l%ﬂr@h&ﬂ(l furr\'d
qui nazol i nyl, wherein one or noweEolylgragaly Wagqulsxaq»x@zo@flqudg?olyl
heteroaryl group are 0pt|0na||}ﬁsoiﬂéio@po*aﬂﬂﬂ@ﬁrlﬂ&my Yhm[d?a%lﬁcﬁﬁixdﬂﬁga (i)

alkyl of 1to 3 carbon atons

i °S
(v) a group of*the formula Cdﬁg@ﬁg 'v@ﬁ‘é?‘@’i,' H‘%Bmf{ls‘s%}’i@g' Qﬁ%z"f(?iﬁ“ﬁ?yéenched
alkyl of 1 to 5 carbon atons orbempgﬂ]mbﬂeyﬁ 1ﬁﬂazxﬁyltl§bnfthﬁz’bl[ﬂcbenzﬁﬂ16ﬁ31yl 25 WO

01/ 07440 PCT/ US00/ 18884 (Vi) R38,,. wherei n R37
and R38 are each, mdependently, RWPCFP%U'HOHWI pmmy’aq“f?? ‘Z“HKJ‘_‘L‘“?‘B‘@@ car bon

atons, cycloalkyl of 3 to 6 cawth;bnmﬂimxdmylawthmnﬂ;mdiﬂybadbon at ons,

or wherein R37 and R38 constltmoﬁnﬁ@weﬁtsgqa{}ygrhgﬁgg‘?mm%; go y3 105

carbon atons 5 which together wt hHe nitrogen~atom befween th orma
het er ocycl i ¢ 9in g, substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR117 (wherein R117 is hydrogen or alkyl of 1 to 6

‘carbon atoms),
(b) aheterocyclic group selected from the class consisting of
15 : imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected _
20 from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR118 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
25 from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and —OR! 19 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'% is:
(a) aryl or heteroaryl which is selected from the class consisting of
30 phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, fury},



(vii) a group of the formula - CONR39R40, wherein R39 and R40 are each,

I ndependently, a hydrogen atom alkyl of | to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon awomd74r wherein R39 and R40 constitute a RTCVEHYIFHMt ed
hydr ocair bon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between them forma heterocyclic ring, and wherein one carbon atomin
sai d hydrocarbon bridge is optionally replaced by - 0-, -S-, S(O-, SO2-,
-NH, or -NMe-, (viii) a group of the fornmula -OR41, wherein R4L is a
hydrogen atom or an 15 alpyyblylopxazalpthisgolylypyrsrolyl, isoazplyh imidasalyht oms, (ix) a

group of the formula - SRA2 ;0aa6He1 skaﬁiéz%m%ﬁomﬁuaeﬁml,wmﬁr an alkyl or

acyl group of I to 7 carbon atons, di np group of the
formula R43 ~ N R44 Ras WW«%@% R&%‘W‘WX’AWM'R%Z%@XE
i ndependently, a hydrogen afeﬁw[bqlmophahﬁyﬂxdaﬂﬂyubeﬁm&olyabmmnmm and

wherein two of R43, R44 and R45 Wl a saturated
hydr ocar boh bri dge of 3 to w; glﬂggéqmoﬁgﬁ“wghm?l&&g?ﬁlﬁéﬁ th the nitrogen
atom(s) between.them form a)tl@’énlhﬂttﬂlm@}m}'ln@pﬂlmﬂgpyl P@Bdlwl.)a@l/ 07440

PCT/ US00/ 18884 (H) groups lfm%&%ﬂsﬁdm%a&f%&éﬁﬁoﬁ% alfnd RA7 are
each independently a hydrog n at phenyl which is Oéol ona ag/ nono- or
substituted w1th one or imore moieties select: the cl
consisting of the halogen atoms, straight or branched alkyl of 1 to 6
10 carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6
carbon atoms),

(b) a heterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

15 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is
optionally substituted with one or more halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), or

20 - (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or

alkyl of 1 to 6 carbon atoms),

25 (ix) -CHO, :

(x) the halogen atoms, and

(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidiny], furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

30 oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
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pol ysubstituted wi th hal ogen, or R100a, wherein R 00a is as hereinbefore
defined, 5 (1) saturated or unsaturated heterocyclic groups consisting of 3
to 7 ring atons selWOOE@4HOrom N, 0, C and S, or bicyclic het ePCTYNMESS4
groups consisting of 8 to 11 atons selected fromN, 0, Cand S, including

but not limted to imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl,
pi peridi nyl, piperazinyl, norpholinyl, thionorpholinyl, thiazolidinyl,
azepi nyl, tetrahydropyranyl, 10 tetrahydrofuranyl, benzodi oxolyl,

t et r ahydr ot hi ophenyl and sulirddlyzinyl, isoinpalyl dienzo[bfutanylnkenzalithjaphenyl, ipdaralyl,i s
optionally nono- or poly- su%ﬁt&%gql bmﬁdﬁgy%ﬁnyp 196&%%%_@%&91 sel ect ed

fromthe class consisting of: ). 01%1's: 15
(a) . a hydrogen atom (b) a‘l“W‘z"b‘fl °1“nP'H‘Y‘7P@%!?‘B‘Hh§“‘“9ﬁé‘?ﬂ1’ﬁm§mij"}ﬂfdrogen
atom of said al kyl group iSpt&ﬁidymalq{li)iazblﬁQl aced with -0OH, -OR110 (wherein
R 10 is an alg<yl no t e?.al %fnG cgrbon atons), -NH2, -NHWe or - NMen,
(c) acyl of 1 to 7 ca vharemt & any hydrogen atom of said acyl 20
group is optionally r@<pl a@bédldmth C]—I -ORl 11 (wherein R 11 is an al kyl
noiety of 1 to 6 carblrr;1 ig -NHWVe or -Nwe2, (d) CONR102R103,
wherei n R102 and R103% ac md’ependently a hydrogen atomor al kyl of 1
to 7 atons, or whéX eiimaiRiXyfenanehlfuREGOB; constitute a saturated hydrocarbon
bridge of 3 to 5 cigrbon 25 atonms which together with the nitrogen atom

bet ween them form et erocyclic ring, and wherein one carbon atomin said

hydr ocar bon briodge i s(A)pehpiiegeh ptomeqyl aced by -0-, -S-, S(O-, S2-, -NH,

or -Nmwe-, or (B) branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl of3to 5
carbon atoms wherein said alkyl or cycloalkyl group is optionally substituted
with:

() a group of the formula —OR%8, wherein R48 is a hydrogen atom, or an
15 alkyl or acyl group of 1 to 7 carbon atoms, or
(i) a group of the formula ~NR49R50, wherein R49 and R50 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
1 to 2 carbon atoms;

R4 isa group of the formula —CH2R5 5, wherein,

20 RS5S is.
aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

25 benzo[bJfuranyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:

-32-



(e) -COOR104, wherein R104 is alkyl of 1 to 7 atons, -27 WD 01/07440
PCT/ US00/ 18884 (iii) - CONRLOSR106, wherein R105 and k106 are each

i ndependent|y: (a)weokydogen atom (b) straight or branchedPEVRMEEH 1 to
7 atons or cycloalkyl of 3 to 7 atoms, 5 (c) benzoyl, (d) benzyl or (e)
phenyl, wherein said phenyl ring is optionally mono- or polysubstituted
wth -ORL12, wherein R112 is alkyl of 1 to 6 <carbon atons, 10 or, wherein
R105 and R106 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
ﬁt ;)ms whi Ich t oget her () IR¥OMevhivhisand erhetetoaryl sptected from theslass consistingof
eterocyclic ring, and gﬁeg%p rbon [

Is optionally repl aced \t,)\@%@}l Qap‘?@?l ﬁ%‘% Otﬂm SO -ﬂyﬁdﬁﬁmwmm 0 1l5)r|(id8)e
- COORI 07, Wierein RL07 | syrolylenagdd py@eolysisoxpmglyl midezshnched  al kyl

of 1 to 7 carbon atons, (i\otisb ﬁbﬂhifazdm d@arzaxpgmdlaedmwyneqzmyl pﬁaﬂny;; ar bon
atons, al kenyl or al kynyl of 2. to.7 car f 3to7
carbons, wheYein one or rfHizwl HVB‘VH'Q‘@HS“H‘?‘EO}[Y}BE‘ ?i‘yla %’ﬁ [%ﬁpﬁwg
al kynyl or cycl oal kyl gr abdazelgl, teflzthigiolyh) ha:lzinydazdﬂl quiretinydj isdquinolingl, et y
| ndependently sel ected fr O nytl hq%m%hz?i@? cmgo(mﬁ' ;ﬁﬁa‘la‘ﬁglyp Eun(o@(lhr@i( ﬂapthyﬁ@i)lyl
pterl_dmyl and quinazolinyl, wherein one or more of the hydrogen atoms
of said aryl or heteroaryl group is optionally and independently replaced
10 with: :
() branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
. of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula—COORS0, wherein R60 is straight or
15 ~ branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
(iii) a group of the formula -NR6IR62, wherein R6! and R62 are each,
independently, a hydrogen atom, élkyl or fluoroalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
20 carbon atoms, or wherein R61 and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the
_ nitrogen atom between them form a heterocyclic ring,
@iv) a group of the formula —CONR63_R64, wherein R63 and R64 are
each, independently, a hydrogen émm, alkyl or fluoroalkyl of 1 to 6
25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
- and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring,
(v) a group of the formula ~OR63, wherein R65 is a hydrogen atom, or
30 an alkyl, fluoroalky! or acyl group of 1 to 7 carbon atoms,
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(c) -OR113, wherein 8113 is alkyl of 1 to 6 carbon atons, 25 (d) -OCOCH3,
(e) -NH2, (f) -NHWVe, (g) -Nwe2, (h) -CO2H, and -28 WO 01/07440

PCTI USO0/ 18884 - (i) WoOEI7TR14 wherein R114 is alkyl of 1 to 3 ®EID%MWIsssONs,
or cycloalkyl of 3 to 7 carbons, (vi) acyl of 1 to 7 carbon atons, which
may be straight, branched or cyclic, and wherein one or nore hydrogen
atons of said acyl group is optionally 5 replaced with a noiety

i ndependent|y selected fromthe class consisting, of: (a) -CH (b)

- OR115, wherein R115 is al Kyl (vj)f akrdup ofth€mrrngd—SHO0  ierein( RO is MNiydrogdiatdrhlor

alkyl of 1 to 3 carbon atoms, . 1858k Bl hseeplgen af U 2 itgne (1) ' °
het erocycl es sel ected from tévé) eClss consisting of imdazolinyl,
i m dazol i di nyl, pyrrolinyl, M{)rnglloi’ & nyl, piperadinyl, piperazinyl,
S (ix) halogen,
(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R59a,
(C) branched or unbranched alkyl of 2 to 6 carbon atoms. or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally mono- or
10 polysubstituted with halogen or oxo,
(D) a group of the formula -COORS7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(E) a group of the formula -NR68R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,
or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to
5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group R593,
20 (F) agroup of the formula —CONR70R7!, wherein R70 and R7! are each,

' independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which
together with the nitrogen atom between them form a heterocyclic ring,

25 and wherein one of R70 and R71 may additionally be the group R59a,
(G) agroup of the formula -COR72, whereinR72 is a hydrogen atom,
straight or branched alkyl of | to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R592,
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mor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, 20

t et rahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul fol anyl, anwo(oip74ex yl or heteroaryl sel ected from t hePEl/E890/18884

consi sting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl,

furyl, pyrrolyl, oxazolyl, -thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,
i sot hi azolyl, 25 oxadi azolyl, trazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,

benzo[ b] t hi ophenyl, iylaz gloyp of thedorahiai-OR33, wherein &3 isaihgidrageh ylom, gualkyd| i ny! ,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalagnyl,

qui noxal i nyl , napthyriQin@%ﬁ”&f@¥?ﬁﬂ$EHPQQﬁHVHﬁﬁﬁﬁﬂgPﬁﬂ§§¥k80 (vii)

- SO2R108, wherein R10gyi s, ggg;?ofmiﬂﬁuﬁléﬂﬂ,ﬁgéimmiélﬁﬁ%mﬁm alaliyl, OF

het eroaryl which is sel’ect romthe group consisting of phenyl, naphthyl,
i ndol yl, thiophenyl, pyri fiydroalkyleriacyl giongy¢f,1 témpa]bopatopy,roraF%ﬂ , oxazol yl,

t hi azol yl , p%razolyl, 'fo_ olyl, imdazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl’, pyridazinyl, 5 pyrazinyl, triazinyl, indolyzinyl,
i soi ndol yl, benzo[ b] f UKanyife, orhenzo[ b] t hi ophenyl, indazolyl, benzthiazolyl
benzi m dazol yl,  qui nqij nydiegen;soqui nol i nyl, purinyl, quinolizinyl,
cnnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazol i nyl, wWker &Gl ostiflwremeylior het eroaryl noiety is optionally 10

substituted with one.or _oni-8h k6 ifeOiRdrE bfdnor idd@ARS! St i ng
of the hal ogen %toﬁ%, §¥?g?ghgg%ghﬁr%ﬁ?ﬁ%ﬁ&%ﬁﬂﬁ*&%f | to 6 cé?bons, and
-ORl 17 (whéfei n Ratbm, nghyl pririfupsemedyliandcy| of 1 to 6

R7 is a hydrogen, fluorine, chlorine, bromine or iodine atom, methyl, -CN, nitro or
" trifiucromethyl, with the condition that when Z is =N- or =C(H)-, R7 is chlorine,
trifluoromethyl, -CN or nitro;
and pharmaceutically acceptable salts thereof.
15

More preferred are compounds of the formula I wherein:
Al ig=N- or=C(H);
A2  is=N-, or =C(H)-; |
20 D is=N-,=CRL)-, =C(H)-, =C(SO2R1)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R1 is
selected from the class consisting of:
(A) —R100b, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
25 alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally

replaced with:
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carbon atons), (b) a heterocyclic group selected fromthe class consisting
of 15 im dazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
pi perazi nyl, norphol Wowigr#hi onor phol i nyl, thiazolidinyl, azepirawisoos1ssss

t et rahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul fol anyl, wherein said heterocyclic group is optionally substituted
with one or nore noieties selected 20 fromthe class consisting of the

hal ogen atons, straight or branched alkyl of |I to 6 carbons, and -OR118
(wherein R118 is hydrogen of2) alliyyof igb 3 tarbam amsar bon at ons), or (c)
straight or branched al kyl @fy 1chgy/ atons, wherein said alkyl noiety is
optionally substituted with Oone or nore noieties selected 25 fromthe

cl ass consisting of the hal B‘Qen‘sﬁ’ﬂgﬁs strai ght or branched alkyl of | to 6
carbons, and -OR 119 (where é?%%ﬁ hydrogen or alkyl of 1 to 6 carbon
atons), (viii) -COR109, V\/ne Is: (a) aryl or heteroaryl which is

sel ected fromghe class con@stdgg‘g?,@i-the%ﬂae@gbks RABEHIIRS!is sthalddr Y|
t hi ophlenlyl pyri ij: {)Krl m fll In g%ymf“qiag mﬁg%}{ygz&qgﬁpggmusoo’ 18884

. pyrroly oxazol y i azoly
i sot hi azol yl, oxadi azol yl, tri a:znbbnyitomi,hl adi azol yl , yr| dazi nyl, pyrazinyl,
triazinyl, indolyzinyl, isoi o(h]fu o[ 3% h| ophenyl
i ndazol yl , benzt hi azol yI gﬂ "r%‘ﬂ’ﬁ?gﬁ'ﬁ?“g‘ g‘ 9’11{1101‘?’ ng Bﬁ'&l"f
purinyl, quinolizinyl, cinnoli rix,depenpéddahaydrdiyhamlﬂmkwmltbwbrbonatoms,

‘napt hyri di nyl '10 pteri d' nyl and cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or

wherein R? and R10 constitute a saturated hydrocarbon bridge of 3
to S carbon atoms which together with the nitrogen atom between

them form a heterocyclic ring,

(2) agroup of the formula—CONR1IR12, wherein R11 and R12 are
15 ' each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
20 hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(h) a group of the formula —OR13, wherein R13 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
(i) a group of the formula —SR14, wherein R14is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
25 (i -CN,or
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qui nazolinyl, wherein said aryl or heteroaryl noiety is optionally
substituted with one or nore noieties selected fromthe class consisting
of the hal ogen at ow®ouvst40ai ght or branched al kyl of 1 to 6 1BCHESMBAd, and
-OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic group selected fromthe class consisting of imdazolinyl,

I m dazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, 15

t et rahydr opyranyl, tetr &)ydmnemidimmeyup ofthefemilioxol yl , -t et r ahydr ot hi ophenyl
and sul fol anyl, wherein said hegarocyclyl is optionally substituted with
one or nore hal ogen, straightN© branched al kyl of 1 to 6 carbons, or
-OR121(wherein R121 is hydrogen Rfe alkyl of 1 to 6 carbon atons), or 20
(c) straight or branched al Rf 1 to 7 atons, wherein said alkyl noiety
is optionally substituted with §ze or nore noieties selected fromthe

cl ass consisting of the hal ogen'atons, straight or branched alkyl of .1 to
6 carbons, and -OR122 (whergj 321 or 06 carbon
at ons), 25 (ix) -CHO, (x) t e{% oger?sag{% an‘c’iﬂ{deﬁeﬁ&egir{%/a%dré%e%t eroaryl
which is selected fromthe amdmmuwmfswnarbgnetbmpmmhremtwapm AR i ndoi yI ,

t hi oph |, dyl , di |yl
pylr 350?3?/ 5i gg;;zgl yl onlr Immd‘étl B‘?, yﬁﬂg‘é?wl’g%tya%gﬂmgxa Ji azolToyF’Hti gf?aﬁol yl,

t hi adi azol yl, pyridazinyl, qummarbphatomswmzhtngethermmemm;mmo
PCTI USOO 18884

between them form a heterocyclic ring,
() a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
10 (m) a group of the formula -NHCOOalkyl, wherein the alkyl moiety
_ contains 1 to 3 carbon atoms,

(iii) a group of the formula -COOR!8, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iv) a group of the formula ~CONR19R20, wherein R19 and R20 are each,

15 - independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein

. one carbon atom in said hydrocarbon bridge is optionally replaced by

20 -0-, -NH-, or -NMe-, _

(v) agroup of the formula -OR21, wherein R21 is a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alky! or acyl group are optionally
replaced with a group independently selected from the class consisting of

25 -OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),

-NH,, -NHMe and -NMez,
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i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl, benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl,

qgui nol i zi nyl , ci nnol wayin74t hal ani nyl , qui noxal i nyl:, napt hyri dipawiisoo/18884
pteridi nyl and qui nazolinyl, 5 (J) the hal ogen atons, and (K) -CN and,
wherein Rla is RL00a; X is an oxygen or sulfur atom R3 is: 10 (A) a
hydr ogen atom or (B) branched or unbranched alkyl of 1 to 3 carbon atons
or cycloalkyl of 3 to 5 carbon atons wherein said al kyl or cycloalkyl

group is optionally subS(tnotug@@boﬂmetf&mu(al-mwmmwmdkmmallea%h,-0R48
wherein R48 is a hydrogen aﬁgnl Lra.an 15 al kyl or acyl group of 1 to 7

carbon atons, or (ii) a gro e fornul a NR49R50, wherein R49 and R50
are each, independently, a(ahy ahgdregenatomm al kyl of 1 to 2 carbon atons, or

acyl of |1 to 2 carbon ato Q“ﬁf 2R55,
wherein, 20 R55 is: aryl gﬁﬁhgﬁhéoarrgmﬁﬂ tfgq%gﬁec?gﬁ%?rgﬁi e cl ass
consi sting of Phenyl, napht hylcycl‘rﬂiﬁlﬂffilto7Gmh°0pmwherepyaald@y¢orlw¢i m di nyl,

furyl, pyrrolyl, oxazolyl, thihmethpwsaathyimeﬁgesegmx;lmmpu;ﬁ%eu yl,
i sot hi azol yl, oxadlazolyl triazolyl,  thiadiazol Idazin

pyr,
pyrazinyl, triazinyl, indolyzi Maﬂ%BMWWﬂY%mFBFW@HWmEd
benzo[ b] t hi ophenyl , indazolyl -OH ) Dhlky 1w EEraih the BIRYIAhoetgia 1 @ ¢ tarbon @lsimep| | NYI ,
i soqui nolinyl, purinyl, qUin0|hﬁﬁﬂﬁhﬂwg&ﬁQﬁkk£yl’ pt hal ani nyl ,

10 (c) a group of the formula -(CH;),,COOH, whereinm is 0, 1 or 2,
(d) a group of the formula —(CH,),COOR25, wherein n is 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) agroup of the formula —(CHz),.CONHRZS, whereinnis 0, 1 or 2,
and wherein R25 is straight or branched alkyl of I to 6 carbon

15 atoms,
(vii) a quaternary group of the formula
R* |

R®
wherein R26, R27 and R28 are each, independently, a branched or
unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
20 pharmaceutically acceptable counter ion, or
(viii) a cycloalkyl group of 3 to 7 carbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
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qui noxal i nyl, napthyridinyt, pteridinyl and quinazolinyl, wherein one or
nore of the hydrogen atons of said aryl or heteroaryl group is optionally
and i ndependent| ywoapbamed with: -32 WO 01/ 07440 PCTI USOQ 18€BUs00/{888¢ R59a,
which is aryl "or heteroaryl selected fromthe class consisting of phenyl,
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazol yl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, 5 triazinyl,
i ndol yzi nyl, i soi(E)dodmidino grewps ofthd formdeny| , benzo[ b] t hi ophenyl, indazolyl,
benzt hi azol yl, benzi m dazol yl ,g2gui nol i nyl, isoquinolinyl, purinyl,

qui noli zi nyl, cinnolinyl, ptN/@lani nyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazolinyl,{lwhegein one or nore of the hydrogen atons of

said aryl or heter oar}d«;gz;r NS optionally and i ndependently replaced 10
with: (i) branched or unbranchad al kyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, which al kyl or cycloakyl group is optionally nono-

or pol ysubstituted with. ef 5Qf 6. dR29( k30 and ROT S Backf; d’e&%dé‘ Jqul a
- COOR60, wherein %éwvl?e%@%g’i%@ﬁtsgo?’ 15 branched al kyl ot 1 . car bon

0
atoms or cycl oal kyl Hyfirogertatonbor atkplrafi d tp Jdathos atorhs, jad whereiy v of 9:8&?3 fornul a

NR61R62, wherein R61 R62 ar.e each,. ind ent | . atom

al kyl or fFfuoroal kylangggllm% o) ¥5°8§P“ﬁ??)f‘?§i,%%ecyg 08 lf??l%n&(#%g??’gs% car bon
atons or acyl of 1 tarbén@Bmewhilicogetienwith thexitroger atom(s) iRGdeemhdmfBR aconst it ut e
a saturated hydr Ocat[ePeQleé?ﬂ:l-iQQe of 3 to 5 carbon atons which together with

t he
(F) guanidino groups of the formula

R33

'\1/
34
F|232 &35

10 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

15 (G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:

(i alkyl of 1 to 3 carbon atoms,
(i) -COOH,
(iii) -SO20H,

20 (iv) -PO(OH),

(v) agroup of the formula ~COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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nitrogen atom between them forma heterocyclic ring, (iv). a group of the
formul a - CONR63R64, wherein R63 and R64 are each, independently, a
hydrogen atom al kyl| WOP#H0or oal kyl of 1 to 6 25 carbon at onsPEFUS00/18884
cycloal kyl of3 to 6 carbon atons, or wherein R63 and R64 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ring, (v) a group of
the formula - OR65, wherein R65 is a hydrogen atom or 30 an al kyl,
fluoroal kyl or acyl groupi)oé gribug af the forambeNRATRAPswherBRIGNG R 7ré 442h,

atom o an alkyl |, 11 uor ol Ray. Ehfeeth aoh iy SIS ol Spilili oo

(vii) -CN, (viii) nitro, 06f3 b6 cirkon dumis@gasy) of(1R) 7 carbidnjatomsydiiwhbrein®R37
optionally nono- or polysubstityted with fluorine atons and addjtionall

i g opt i on)altl ly rmnosugst ?/t uté’ﬂ%gf?f'sﬁ!%é,mﬁ@fgﬂdﬁ’ﬁ%‘ icbrigge Rfi e éﬁ%‘l‘Pé‘ét%sky?/
of 2 to 6 carbon atons. or akich wgdthey Withihe Bitrogen afomtRtweemtheh G, a heteiocelial Kyl
or cycl oakyl group is optionally nmono- or 10 pol ysubstituted wi th hal ogen
or oxo, (D) a group of the F& mul a - COOR67, wherein R67 is strai ght or
branched al kyl of 1 to (bij)cagbaofé@iedormul-CONRPIRAkyherddf RS 4na R3O0 gra eden

"ndependont |y a hydr ogen aPBREANRT NrEr HERST IR 0f STPSRE* By bon 15
atoms, cycloal kyl of 3 to 6eyhilkeRf Rio® Erboxk atafiy/ br wHereln RYP ahd RAQ Esaktinat H1S,
10 saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-, |
(viii) a group of the formula ~OR#1, wherein R4! is a hydrogen atom, or an
15 alkyl or acyl group of 1 to 7 carbon atoms,
(ix) a group of the formula —-SR42, wherein R42 is a hydrogen atom, or an
alky! or acyl group of 1 to 7 carbon atoms,
(x) -CN,or
(xi) an amidino group of the formula

_R®
N

I
45
20 R

wherein R43, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a

25 " heterocyclic ring,



or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom between them forma

het erocyclic ring, WomdoWerei n one of R68 and R69 may addi t PEHEIPASSYHe t he
group R59a 20 (F) a group of the formula - CONR70R71, wherein R70 and R71
are each, independently, a hydrogen atom alkyl or fluoroalkyl of 1 to 6
carbon atons or cycloalkyl of 3 to 6 carbon atons, or wherein R70 and R71
constitute a saturated hydrocarbon bri dge of 3 to 5 car bon at ons which
together with the r(H)r ggans ofthofornds ARASREH whertio RAS sndREY evesashc| i c ring, 25

and wherein one of R70. g & 1 Wk pg 24R-&2%, (G a
group of the formula 8@ L\%nm? %q%yﬂm“} h?dré’&enﬂg{om straight or
branched al kyl of | tOpﬁywanhtmdwahmen,cole b vipteing¥L 08D it as Ipreinbefiotson at ons
or R59a, -34 WO 01/ 074&%115{?/ US00/ 18884 (H) a group of the fornmula -OR73,

wherein R73 is a hydrogen atom an al kyl , fluoroalk or acyl group of 1
to 7 carbon &toms, ®r W%WaﬁmﬁﬂbﬂW@Fl'qmpﬁﬁkﬁﬁi@m@R?h“ cORfiEHRE n R74

i's a hydrogen atom angghlddolin 1fdniaeioﬂ&h§eyﬂyneﬁnya y&oheihﬁmp@fum;d t o 7 carbon
atons, or R59a, 5 (J) ‘Pg hﬁl“%éb fo |§5 | or
trifluoronethyl; Zis E‘Rﬁrazﬂf’ry’"éﬂ’&é")“ 69??37"51 ?qg"mfa? 8'5% f | uori ne,
chlorine, brom ne or | etihyéropytdahykitetrshydroftdnyl] benzodioxelyll utnaiwdretbhplhe,nylam , R7 is
gr hydrogen, fluorine, gulﬁloﬁﬁy}l %Ere}ﬂ gﬂ%o%hdﬁﬂb%pﬁﬁngﬂ mbfol bnyﬂoly- -CN, nitro
10 substituted with moieties independently selected from the class consisting of:
(i) oxo, _
@) -OR101 wherein R101 js:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
15 group is optionally replaced with —OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NH>, -NHMe or -NMe;,
(c) acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NHz, -NHMe or -NMe;,
20 (d -CONRI 02R 103, wherein R102 and R103 are each independently
a hydrogen atom or alky! of 1 to 7 atoms, or wherein R102 gng
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
25 hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or
(6) -COORI04, wherein R104 is alkyl of 1 to 7 atoms,
(i) -CONRIO5R106, wherein R105 and R106 are each independently:
(a) ahydrogen atom,
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trifluoromethyl, with the condition that when Zis =N or =C(H) -, R7 is
chlorine, trifluoronethyl, -CN or nitro; and pharmaceutically acceptable
salts thereof. 15 My¥P@1g4ef erred are conpounds of the fornul aPCINSOMESEN:
Al is =N or =C(H)-; A2 is N, or =C(H)-; 20 Dis =N, =C(Rl)-, =C(H)-,
=C(S2R1)-, =C(C(OH- or =C(C(OR1)-, wherein RL is selected fromthe
class consisting of (A) RLOOb, which is: branched or unbranched al kyl of 1
to 6 carbon atons, alkenyl of 2 to 6 carbon atons or cycloal kyl or
cycl oal kenyl of 3 to 6 carbdn atraightor branchid alkyl efl 1kg ¥ atomg oegytlodky} f 3 to 7
cycloal kyl or cycloal I cenyl graggssone or nore hydrogen atons are
optionally and i ndependent| i@repl aced with: (i) oxo, (ii) phenyl, wherein
one hydrogen atom of said pMny®¥bup is optionally replaced with: -35 WO
01/ 07440 PCTNS00/ 18884 (a) (¢! kyehzybér 1 to 3 car bon at ons, (b) -COOH, (c)
-SQ2CH, (d) PO(OH)2, 5 (e) ou Ihefor erein R8 is
straight or bfanched al kyl (ef%f‘fyg“g'e%lglﬁﬂgﬁh 5'??%183?“" ‘B?ﬂ°k9r of 3to5
carbon atons, polysubstituted with -OR112 wherein R112 is alkylof1to 6

carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
10 form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or ~-NMe-,
(iv) -COOR107, wherein R107 js a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
15 to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:
(@ oxo,
20 (b) -OH,
(c) -OR!13, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d -OCOCHj;,
(e) -NH,,
(f) -NHMe,
25 (g0 -NMe,,
(h) -CO.H,and
() -CO.R!14 wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acylof 1 to 7 carbon atoms, which may be straight, branched or cyclic,
30 and wherein one or more hydrogen atoms of said acyl group is optionally
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(f) a group of the fornmula NROR10, wherein RO and R10 are each
I ndependently a hydrogen atom alkyl of 1 to 6 carbon atons, 10 cycl oal kyl
of 3 to 6 carbon am®mOuE4# acyl of 1 to 7 carbon atons, or WREFESNI%EE and
R10 constituté a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between themforma heterocyclic ring, (Qg)
a group of the fornula -CONRL1R12, wherein R11 and R12 are 15 each
i ndependently a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atons, replacedvdthaimeietylindegendently selected fiom; the plass eonsiting r at ed
hydrocarbon bridge of 3,0 5 carbon atonms which together with the nitrogen
atom between themforma_ heterocyclic ring, and wherein one carbon atomin
said 20 hydrocarbon bri S‘Be 'pg'optionally replaced by -0-, -NH, or -NMWe-,
(h) a group of the formgha oRRISyherfAIES R 2R} o GcaBbrlEMEN atom or  an
al kyl or acyl group of [ to 7 carbon atons, (i) a group of the fornmula -SR
14, whereid R14 is a hyéﬁ)og’gﬁh’atom or an alkyl or acyl group of 1 to 7
carbon atoms, 25 (j) -Chi) oNHMES WO 01/07440 PCT/US00118884 (k) an am dino
group of the fornmula ~ ' R' wherein R15, R16 and R17 are each,
| ndependently, a hydrogéei at’oth or al kyl of 1 to 3 carbon atons and wherein
®

two of R15, R16 -NHCOMe,
(g) oxo,
10 (h) -CO;R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
@ -CN,

(j) the halogen atoms,

(k) heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrroliny], pyrrolidinyl, piperidinyl, piperazinyl,

15 morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and

()  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indelyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,

20 oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoiﬁdolyl, benzo[b]furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,

25 napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO,R'®, wherein R'® is: _

(@) aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,

30 _ isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, py'ridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
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5 and R17 may additionally constitute a saturated hydrocarbon bridge of 3
to 5 carbon atons which together with the nitrogen aton(s) between them
forma heterocyclic woeme7441) a group of the fornul a NHCONHal kpty/uselvensssi n
the al kyl” noiety contains 1 to 3 carbon atons, 10 (n) a group of the
formul a NHCOQal kyl , wherein the alkyl noiety contains 1 to 3 carbon atons,
(ii1) a group of the formula -COOR18, wherein R18 is straight or branched
al kyl of 1 to 7 carbon atonms or cycloal kyl of 3 to 6 carbon atons, (iv) a
group of the formul a - CONR19R2Ohenzuiffeithiniphenil] dazalyl, R2Gthizealylcheotimidaddlyl,

of 3to 6 catbon atoms. or vhor el RautolsS) B ARbIEHA Bl V" G2
hydrocarbon bridge of 3 to 5 capthalmingl grisoxalinyb manteygdinylepteridinyhandt he ni t r ogen
atom bet ween them form a het er ogbdliayll whein SRChryMoLlicirdaryl RIdRnGSbgHBRIIGL OM i N
sai d hydrocarbaon bridge is optioga,ll r,ﬁpl aced b% 20 B‘?q -Nltel-iCi ?ar ?uve
(v) a group of >the forml a -OR’Z‘T,SIW%#"E PRELFIIQre meielRs ?Y&folmﬁtd@ﬁﬁ Br a
.straight or branched al kyl or amudistisg ofthe lslogén dtams/ steaiphtarbradéhedalkylwi&toad N
one or nore hydrogen atons of said al kyl acyl, are optionall

repl aced with a group independe‘ﬁfWWE@QB?QTJWE%H%?%EEX%“@&H%’}%%%G of
25 -OH -Qal kyl (wherein the aldaybonaomely contains 1 to 6 carbon atons),

-NH2, -NHMe and - Nwe2, -37 g#cf%ﬁgig%%%f%%%‘ﬁ?‘éﬁ%&f@ﬁ?ﬁ%ﬁ‘gpl’p of the

formul a - NR23R24, wherein
. 10

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected
15 from the class consisting of the halogen atoms, straight or branched

alky! of 1 to 6 carbons, and -OR 118 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
20 from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and ~OR!19 (wherein R119 js hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(a) aryl or heteroaryl which is selected from the class consisting of
25 pheny), naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,

30 quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,



(a) a hydrogen atom (b) straight or branched al kyl or acyl of 1 to 7
carbon atons or 5 cycloalkyl of 3 to 7 carbon atons, wherein said one or
nore hydrogen at ow®wd744ai d al kyl or acyl group are opti onaPET/US¥BB¥ced
with a group independently selected fromthe class consisting of -OH,

-QGal kyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW and
-NMe2, 10 (c) a group of the fornula -(CH2) OOOH, wherein mis 0, 1 or 2,
(d) a group of the formula -(CH2), 000R25, wherein n is 0, 1 or 2, and
wherein R25 is straight or bipthalehiayl eingxalinyfnapthyridingl, pgridisriand ons, or (e) a

group of the formula -(CH2)" m,wh%ﬂrsﬁaEkyfbrh&er@arglnd%ty@opﬁbﬂﬂly\merel n
R25 is straight or branched a ' car ban

| vii) a
quaternary group of the fornﬁ}'bétv““é%"th°'1°°5rm?€§tm°ﬁheslﬁﬁl§ Mﬁ 6, R27 and
R28 are each, independently, cmsisﬁﬂg‘ufhe(ﬂalogenalomb,rsaagﬂnerbraickeﬂlalkgkojdeG)f lto

7 carbon atons and Q |sa20 har ble ¢ |on or
(viii) a cyctoal kyl group of © ?’5’ #Rc@#i%%&’ahﬁf%‘r@% %}’gﬁg"ﬁﬁ{:’ﬁ]@g §{‘°
unbranched carboxylic acid great@satems),3 to 6 carbon atons, (C) branched or

unbranched phosphoni c aci &Pgra%gtgl%?}gg %Ol}p%elgct&%éo%‘otg?a&g)%l%g% branched or

unbranched sul fonic acid oups o 01/ 07440
PCT/ US00/ 18884 imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

10 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolahyl, wherein said heterocyclyl is
optionally substituted with one or more halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), or

15 . (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or
alkyl of 1 to 6 carbon atoms),

20 (ix) -CHO,

(x) the halogen atoms, and

(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

25 oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridiny] and quinazolinyl,

30 () the halogen atoms, and
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(E) amdino groups of the formula R29 \~ 30 iCH2 NCR R31 whereinr is 2,
3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a hydrogen
atomor al kyl of 1 t@o8U/@ébbon atons, and wherein two of R29, REUUBV®I R31
may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen aton(s) between themform a
heterocyclic ring, (F) guanidino groups of the formula R33 34 i(CH2)Ze
NN~R R32 R35 to wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35
are each, independeff) yCNa hydrogen atomor alkyl of Ito 3 carbon atons,
and wherein tw Rf R32oxBRated?34 and R35 may additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen at g sjs birothed erunblanched dkylofl hétcabarapais c ring, 15 (G phenyl,

wherei n one or £ hydrogep. ato o) kd phenyl group are optionally and
i ndependently rep acga%ﬁ“?ﬁgmfjﬁ'?iéﬁjgf’vfgf%% carbon atons, (ii) -COOH,
(iii) -SROH, 520 (igds5EPAOH 2,

aryl or heteroaryl which is selected from the class consisting of phenyl, pyridyl,

and pyrimidinyl, wherein one or more of the hydrogen atoms of said aryl or
heteroaryl group is optionally and independently replaced with:
(A) R39b, which is aryl or heteroaryl selected from the class consisting of
10 phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl
group is optionally replaced with:
() branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
15 optionally mono- or polysubstituted with halogen or oxo,
| () -CN, -
(iif) nitro, or
(iv) halogen,
(B) methyl, which is optionally trisubstituted with fluorine atoms or is
20 optionally monosubstituted with RS9,
(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally
monosubstituted with halogen or oxo, _
(D) a group of the formula -COORS7, wherein R67 is straight or branched
25 alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(E) a group of the formula ~COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R99b,
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(v) a group of the formula -COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, -39 WO
01/ 07440 PCTI USO0/ w@d@dr440( vi ) a group of the fornula - NR37R3IBCT¥18884n R37
and R38 are each, independently, a hydrogen atom alkyl of | to 6 carbon
atons, cycloalkyl of 3 to 6 carbon atons or acyl of | to 7 carbon atons,
or wherein R37 and R38 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons 5 which together with the nitrogen atom between them forma
heterocyclic ring, (v(lF))agrogpaﬂqubﬁnmh@R%MhaleaR é:mmo:mmmmm R39
and R40 are each, independen n al kyl to 6 carbon
atonms or cycl oal kyl of 3 9‘&9“@@/5‘?’ @?‘%éﬁpﬁﬁrﬁ?ﬂ *and R40
constitute a 10 sat ur aggd-¢tN,dr ocar bon br| dge of 3 to 5 carbon atons which
together with the nit gen.arom bet ween them forma heterocyclic ring, and
wherein one carbon at Piesi d hydr ocarbon bridge is optionally repl aced
by - 0-, -NHs, or - Nwved, @alogen) a group of the fornula -OR41, wherein R41
is a hydrogen a . Qr an 15 alkyl or acyl group of | to 7 carbon atons,
(ix) a group of hés@br mul a - SR42, wherein R42 is a hydrogen atom or an

al kyl or acyl gEZoups<¥Hk;and, 7 carbon atons, (x) -CN, or (xi) an am dino
group of the foHruIisaCP R43 R44 R’

and pharmaceutically acceptable salts thereof.

10
Even more preferred are compounds of the formula I, wherein:

Al ijs=N-

A2 is=C(H)-; _

D is=CRL)-, =C(H)-, =C(SOzR})-, =C(C(O)H)- or =C(C(O)R!}-, wherein R is
15 selected from the class consisting of:

(A) -R100c, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
20 optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
25 (b) -COOH,
(c) -SO20H,

(@ -PO(OH)y,
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20 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

al kyl of I to 3 carbon atons, and wherein two of R43, R44 and R45 may

addi tional |l y constitwopelers®at ur at ed hydrocarbon bri'dge of 3 toPr&T/USWMESSY
atons which together with the nitrogen aton(s) between them forma 25

het erocyclic ring, -40 WO 01/07440 PCT/ US00/ 18884 (H) groups of the
formul a - NR46R47, wherein R46 and R47 are each independently a hydrogen
atom phenyl which is optionally nono-or polysubstituted with hal ogen, or
R100b, wherein R100b is as kgr eig?&@foﬂmefonﬁﬂﬁl-wdks 5,herg,)118a§g&a@5ﬁﬁl or

unsaturated heterocyclic group t.he cl ass

i mi dazol i nyl, inidazolidinyl, W @I"fflfﬂ/{n ‘1°f‘aﬁ°W§P’°Y§]P3318/ P‘iﬂtﬂ%

IE)I Ferﬁzhnyl : m)rlpho![ [ ?yl ] 'élhl ormubmabmmyl 'élhl azol : di ?y![ azepi ?Kl ] I
et rahydr opyranyl, tetrahydropyr nzqdi e i opheny

and sulfolanyl, wherein saf‘g %%8{:?75 8@?@%%41?6 %@ﬂ’m\/@ ?f‘%

poly 10 substi$uted w th noiet |1mkpenddﬂpemh;tomfﬂlley¢bﬁdoﬁbﬁmntdmw ass

consisting of: (i) oxo, (ii) %}&&]&F '

atom (b) alkyl of I to 7 carbohs %%gﬁgg%%%&ggloé%?n o\w' aI kyl

15 group is optionally repl acedvhmﬁm9aﬁl-kmﬁ?§ﬁhﬁe4m&m9dﬂarﬂoﬁbnsgeom

al kyl noiety of 1 to 6 carbon acyl of 1 to
7 carbons, wherein any hydrogeﬁsg sai 3hmggéﬁer%trhoup 1°8 o%‘flgé‘nvé?ef]y

replaced with -OH, -ORl 11 ( mhéhe@lﬂqmmhemwwmnng,

10 (g) a group of the formula -CONR11R12, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms
or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a

15 heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

(h) a group of the formula OR13, wherein R13 is a hydrogen atom, or
an alky! or acyl group of 1 to 7 carbon atoms,
‘(i) agroup of the formula —SR14, wherein R14 is a hydrogen atom, or

20 an alkyl or acyl group of 1 to 7 carbon atoms,

G) -CN,or
(k) anamidino group of the formula

,‘1’ R
)\N/ R16
II?" '
wherein R15, R16 and R17 are each, independently, a hydrogen

25 atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16
and R17 may additionally constitute a saturated hydrocarbon bridge
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an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHWVe or -Nwe2, 20 (d)

- CONR102R103, wherein R102 and R103 are each i ndependently a hydrogen atom
or alkyl of 1 to 7wsoems40 or wherein R102 and 8103 constit uPE/BSOYEPYr at ed

hydr ocair bon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between themforma heterocyclic ring, and wherein one carbon atomin
said 25 hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMe-,

or (e) -COOR104, wherein R104 is alkyl of 1 to 7 atons, (iii) -CONRLO5R106,
wherei n R105 and R106 are. ea®fd tofiatbamatens yhjch togethyr withibepitogshatomish, _41 WO

&1// 974I4(l2 :DCT]{ Ug(lt)/ 13;»884t (b) b?gfﬁg&mfogfamg@l kyl of 1 to 7 atonms or
cl oal kyl o o] atons, (c enzo aB@/I or, henyl ,
o ’Vgﬁﬂgﬁegaﬁ%’lfé%‘%t h -ORL

wherei n said phenyl ring s 8 8toPRALPY
12, wherein R112 is al kyl of ZoritainsQ to 8 earbonnatoatsons, or, wherein .R105 and

RI 06 constitute a saturatgd hydr pth A tons

whi ch toget hr with the n&fqr Ség’ﬁggﬁm éJt?Jween t(ﬁ%%’ag%g?glf%ﬁgnﬁg?gr ocyclic
ring, and wherein one car bon centainslite3 cabas alepdr ocar bon bridge is optionally
repl aced by -0-, -NH

- e F = NVE- ' - X 0 ' h
atom or straight or 6?@1%?{8‘5’“5}1%%“&61‘_(:%}9 e(:r%tlr g\ﬁgt?%%,gﬁdnﬁheﬁ yrogen

a_lky_l of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

@iv) a gr_bup of the formﬁla —CONRI19R20, wherein R19 and R20 are each,
10 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon atoms, or wherein R}9 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the ﬁitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by

15 -0+, -NH~, or -NMe-,

(v) a group of the formula —OR21, wherein R2! is a hydrogen atom, or a
straight or branched'alkyl or acyl group of 1 to 7 carbon atoms, wherein
oné or more hydrogen atoms of said alkyl or acyl group are optionally
repiaced with a group independently selected from the class consisting of

20 | -OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),

-Nﬁz, -NHMe and -NMe;,

(vi) a group of the formula ~NR23R24, wherein R23 and R24 are each,
indépendently,

(a) ahydrogen atorh,

25 () straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalky! (wherein the alkyl moiety is 1 to 6 carbon atoms),

30 “NH,, -NHMe and -NMe;,
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(v) straight or branched alkyl of 1 to 7 carbon atons, al kenyl or al kynyl
of 2 15 to 7 carbon atons, or cycloalkyl of 3 to 7 carbons, wherein one or
nore hydrogen at onswobveasd al kyl, al kenyl, al kynyl or cycl oalekybsogussesp i s
optionally replaced with a noiety independently selected fromthe cl ass
consisting of (a) oxo, 20 (b) -OH (c) -OR113, wherein R113 is al kyl of |
to 6 carbon atons, (d) -OCOCH3, (e) -NH2, (f) NHWe, 25 (g) -Nwe2, (h)
-C2H, and (i) -CO2 R114 wherein Rl114 is al kyl of 1 to 3 carbon atons, or
cycloal kyl of 3 to 7 car bonCc) @\Gfo)lpeﬂyéfooﬁulal—(CHz).iCQQH,bﬂwreatmmﬁ),ém ,ch may
be straight, branched or WA nor. e ogen .at ons
of said gcyl group is optlo iil Iaﬁmupﬂ "V%'"M ggﬁ&%??ﬂ%ﬁ%§ L °r%e15'fiaced
with a noiety independently Selvﬁ%ﬂdﬂﬂs@ﬂ%éﬂi@rﬁh@ﬁeﬂaﬂ@ﬂ&'l%tG.deﬁfatoms,((fi‘)
-OH, (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon _atons, 5 (c) -NH2,

(d) -NHVe, (e) -Nwe2, (e) a group of the formula -(CH,),CONHR25, wherein n is 0,lor2,
5 and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atoms,

(vii) a quaternary group of the formula
R

—N—R7 @
28

wherein R26, R27 and R28 are each, independently, a branched or

10 unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable counter ion, or
(viii) a cycloalkyl group of 3 to 7 catbon atoms,
(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
15 (D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula

L
wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

20 and R3! may additionally constitute a saturated hydrocarbon bridge of 3to 5
carbon atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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(f) -NHCOWE, (g) oxo, 10 (h) -CO2 8116, wherein R116 is alkyl of 1 to 3
carbon atons, (i) -CN, (j) the hal ogen atons, (k) heterocycles selected
fromthe class conwiomwomg of im dazolinyl, imdazolidinyl, POVUSOVISER4 A
pyrrolidinyl, piperidinyl, piperazinyl, 15 norpholinyl, thionorpholinyl,
t hi azol i di nyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl,

benzodi oxol yl, tetrahydrothi ophenyl and sul folanyl, and (1) aryl or

het eroaryl selected fromthe class consisting of phenyl, naphthyl,

i ndol yl, thi ophei)l ,gupnidinalgroups pfth¢ feimdilany| , furyl, pyrrolyl, 20 oxazolyl,

t hi azol yl, pyrazolyl, isoxazolyl 3 m dazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thladlazolyl pyrldmflnyl pyrazinyl, triazinyl, indolyzinyl,

i soi ndol yl, benzo[b]far ; t hi ophenyl, indazolyl, benzthiazolyl,
benzinidazolyl, qunokfﬁ@ﬂ¥3| |nyI purlnyl, qui nol i zi nyl,

ci nnolinyl, pthal ani nyl, qU|é@Ma 25 napt hyridinyl, pteridinyl and
qui nazolinyl, (vii) -SC2R10 re|n R10B is: (a) aryl or heteroaryl

o i pet ected 1 Rd 1A 915048 of QIS 92 RIS, 84 erliiEBUlocadiapt Y| i nclol 1.
t hi ophenyl, pyri dyl Fmg)yrlm uryl, yr.rol oxazol hlazolyl

pyrazol yl , isoxazol yi Pm#@azﬁ}ngmm‘q%élﬂ‘ﬂ%ﬂﬂ rbop iR, 494 hfein tri azol yI
LI ach azolyl | PYT1 Iagh ke oY L0 b RN constldl i 1501 ndol 1,
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
10 (i) alkylof 1 to 3 carbon atoms,
(i) -COOH,
(iii) -SOOH,
(iv) -PO(OH)2,
(v) agroup of the formula ~COOR36, wherein R36 is straight or branched
5 alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula_NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 catbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37

and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
20 which together with the nitrogen atom between them form a heterocyclic

ring,

(vii) a group of the formula ~-CONR39R40, wherein R3? and R40 are each,

independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalky! of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
25 saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

the nitrogen atom between them form a heterocyclic ring, and wherein
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benzo[ b] t hi ophenyl , indazolyl, benzthiazolyl, benzimdazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

gui noxal i nyl , napt hyWOdlllnﬂjdb pteri di nyI and qui nazolinyl, whePel/oSIysE8%
aryl or heteroaryl noiety is optionally 5 substi t'ut ed vvlth one or nore

noi eties selected fromthe class consisting of the hal ogen atons, straight
or branched alkyl of 1 to 6 <carbons, and -OR117 (wherein R117 is hydrogen
or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group selected from
the class consisting of 10 iome cabonlatormyih said jidchearbén tafidgeyik optjogally aéplacsd by
pyrrolidinyl, piperidinyl, i pﬁﬁaa 'Mh& nmor phol i nyl , thi onor pholinyl,

t hi azolidinyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl

benzodi oxol yl, tet rahyd(vnﬁ)kugnqnip@ﬁghb fozmala SOR4 o hergih R4\ @ hydroges afor, or an
heterocyclic group is optiaq { ne or nore noieties
selected 15 fromthe class c SI sfﬁ%ﬁékhﬁggﬁ“ 0803% atons, straight or
branched al kyls of 1 to ﬁx)ca"m:p&fthanﬂnulm \(/hmfﬂznsﬂﬂ.)iﬂﬁogexsatbmdﬁ'&gen or
al kyl of I to 6 carbon atons h r.branched al kyl of 1 to 7
atons, wherein said al kyl nDI e ’flg)oo%glgdr’lg %‘b&m%’stl tuted with one or
nmore noieties selected 0 f-ﬁUmrt he cl ass consisting of the hal ogen atons,

strai ght or branched al kgl %a;mdg,{ggﬁ, Fgﬁgpﬁﬁmlgnd OR119 (wherein R119 is
hydrogen or alkyl of 1 to 6 carb (viii) -CORL109, wherein R109

is: (a) aryl or heteroaryl Whl s selected fromthe class consisting of
25 phenyl, naphthyl, indolyl jhi ognenyl pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxazolyl, thiazol yI,(LpN zolyl, i soxazol yl, i m dazol yI ,
R45
10 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R43 nay
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a

. heterocyclic ring,

15 (H) groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100¢, wherein R100¢ is as hereinbefore defined,

‘(D saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

20 thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:

(i oxo,
(i) -OR10L, wherein R101 js:

25 (a) ahydrogen atom,
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| sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl wan@usol yl , benzt hi azol yl, benzi m dazol y| PCHpS00/18884
qui nol i nyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, -44 WD

01/ 07440 PCT/ USO0/ 18854 pt hal ani nyl , qui noxal i nyl, napthyridinyl,
pteridinyl and qui nazolinyl, wherein said aryl or heteroaryl noiety is

optionally substituted with one or nore noieties selected fromthe class
consi sting of the hal ogen(bht e of &to7-cadpns, whergin any bydsogenpirypof gidalkl o 6 5

carbons, and -OR120 (wherein Qg'%{ly,g%&?%&r_@i_ 110{wikrekfR O Car bon

atons), (b) a heterocyclic gro I romthe class consisting of
i mi dazol i nyl, inidazolidinyl angky meietyofl to aarbpmatpms) i, -NHMeor NMep |

pi perazinyl, norpholinyl, } hb@BrIRE P bdrbins, wheddinazPhyidebgdhyatom 64&iRReyY | , 10
t et rahydropyranyl, tetrahydrofuranyl, benzodi oxol yl, lﬁ trahydrl?t-hl ophenyl
and sul fol anyl, wherein sai dgtesp isppsisyallyyéplaced withsOHoOR §(@%@t& Bed with

one or nore hal ogen, strai ghtanajeylmbfe%@hm@ibmto.ﬂég,-ﬁm,mﬁmafm@,, or
-OR121(wherein R121 is hydrogen aor al kyl of ézto Pgarbon atons), or 15

(c) straight or branched @ _ky¢OTdi11°.2LR]t°3, Wheteindh5'” an pre each inderendepily npi ety
ci ase. conei sting of the hal oddrebiem SHBL AR BY bR REVERRERICIRET 1€,
6 carbons, and - OR122 (wher erh03RbasBmteS: sheyered fypitocaibon taidgedf 306 5 garbam 6 car bon
atoms), 20 g(; x) - CGHO, atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by ~O-, -NH-, or -NMe-,
or
(6 -COOR!04, wherein R104 is alkyl of 1 to 7 atoms,
15 (i) -CONR105R106, wherein R105 and R106 are each independently:
(a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(c) benzoyl,
20 (d) benzylor )
| () phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112,wherein R112 is alkyl of 1 10 6
carbon atoms,
ot, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
25 3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(iv) -COOR107, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
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(x) the hal ogen atonms, and (xi) aryl or heteroaryl which is selected from
the class consisting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, WOMGHp| , oxazolyl, thiazolyl, pyrazolyl,K PCHGS0a1884y|

i m dazol yl, isothiazolyl, 25 oxadi azolyl, triazolyl, thiadiazolyl,
pyrlda2|nyl pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]fiiranyl, benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl,

benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,
ci nnolinyl, pthalaninyl, (Quistreightior brgichedndityl 6fiirtp @carhan atoms; alicenylionglkynarhef 2
qui nazol i nyl, 30 (3) t he haltggggb&tam m@ggoméﬁof\@@ p%ggémeggghm,;8884

(K) -CN; Xis an oxygen atom i's branched or unbranched al kyl of to 3
carbon atons; R4 is a groud‘YB‘Pg?"H‘@“FGﬁﬂﬂag‘yl efensh alkynyh e ¥rlpa 81|Q51513| S:
aryl ~or heteroaryl which is @e&xaniﬁﬂaéeamhhﬁlesjlmpenaeuﬂgbaéoteagmﬁfthmayl :
pyridyl, and %yrinidinyl mheng ne or nore of the hydrogen atons of
said aryl or et eroaryl grom? ptionally and i ndependently repl aced
with: (A R59b, which is arxw owmheteroaryl selected fromthe class
consi sting of 10 phenyl, 2pp y pyridyl, pyrimdinyl, furyl,
pyrrol yl, oxazolyl, and th|a ol yl', mhereln one of the hydrogen at ons of
said aryl or heteroaryl grdep +(2R‘é%uwhemmIR19'3tse]khrlaufécb&\catumna(om} branched or
unbranched al kyl of 1 to 6 @y GHfjs or cycloal kyl of 3 to 6 carbon
yI

atons, whi ch allokyl or cycl oa oup IS
(f) -NHMe,
(g) -NMe,,
th) -CO:H, and
(@ -CO;R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
15 cycloalky! of 3 to 7 carbons, .

(vi) acylof1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting

of:
20 (a) -OH, .
() -OR115.wherein R115 is alkyl of 1 to 6 carbon atoms,
(© -NH,
(d) -NHMe,
(e) -NMe,,
25 (D -NHCOMe,
(8 oxo,
(b) -CO;R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i -CN,

(G) the halogen atoms,



15 optionally nono- or polysubstituted with hal ogen or oxo, (ii) -CN,

(iii1) nitro, or (iv) halogen, (B) nethyl, which is optionally
trisubstituted w t WOGLAH40 ne atons or is 20 optionally nonoBGHYY{88%4ed
with R59b, (C) branched or unbranched al kyl of 2 to 6 carbon atons or
cycloal kyl of 3 to 6 carbon atons, which al kyl or cycloakyl group is
optionally nonosubstituted with hal ogen or oxo, (D) a group of the fornula
-COOR67, wherein R67 is straight or branched 25 alkyl of 1 to 5 carbon
atoms or cycloal kyl of 3 t0® Sheterqeydes selectrdidtom theclags copditiige pfpYAMIRYS | a

-COR72, wherein R72 is a hydrggsiding siperazinl, incipBdlinylahd thioaiveghekhybkd/| of 1 to
5 carbon atons, cycl oal ky

| .. of tp.5 arb atans, or R59b. - 46 01/ 07440
PCTNS00/ 18854 (F) a grouﬁl)ofarﬁﬁégmaﬁafﬁecggﬁ%&e\ﬂﬁsrc W%pg]%fppgny hydr ogen
atom an alkyl , fluoroal kyl thiopteoyl] pygdydinyrimidingl, Guryl, pyeelyland axageigl, or R59b,
(G -CN, (H) nitro, or ’i?-é&zk‘°hQJh?:gnﬂ'ﬁ‘°“isR5 is d; Zis =C(H-; and, R7 is
e

d; and phar faceuti cal 1v§/ accept’ab salts thereof. to
(a) aryl or heteroaryl which is selected from the group consisting of

phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

10 class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and -OR!17 (wherein R117 is hydrogen or alkyl of

1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
15 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1t0 6

carbon atoms), or .

20 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 catbons, and —OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 catbon atoms),
25 (viif) -COR'®, wherein R'* is:

(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

30 class consisting of the halogen atoms, straight or branched alkyl of
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Even nore preferred are conpounds of the fornula I, wherein: A is N; A2
is =C(H-; Dis QR)-, =C(H-, =C(S®R)-, (OQH- or =((QR)-,
wherein RL is 15 seweetadtof rom the class consisting of: (A - RTOS188%hi ch
i s: branched or unbranched alkyl of | to 6 carbon atons, alkenyl of 2 to 6
carbon atonms or cycloal kyl or cycl oal kenyl of 3 to 6 carbon atons, in

whi ch al kyl, al kenyl, cycl oal kyl or cycl oal kenyl group one or nore
hydrogen atons are 20 optionally and independently replaced with: (i) oxo,
(ii) phenyl, wherein one hydroge GdafensindSOR IO RRANHh RIZOL By drdzesHaligha | ¥
replaced with: (a) al kyl of Ito 3 arbon atons, 25 (b) -COON, (c) -SOQ20H,
(d) PO(OH)2, -47 WD 01/07440 pch * (e) a group of the formul a
-COOR8, wherein R8 is strai gh} mhetho@dmrmpaél@ddﬂommcdass&naafnboﬂ at ons or

cycloal kyl of 3 to 5 carbon atﬁﬂg NRORLO,
wherein RO and R10 are each 5 ich lope%f Fﬁ'ﬂuﬁ%é?%' é’ gen a@mﬁ] Fﬁlfaitl kyl of | to
6 carbon atoms,’ cycl oal kyl of QHWYI@O]@HF, wbﬂelatsv%etmcyeluw ommmllyts@strmmr bon
atoms, or. wherein R9 and R10 c@fifbdelobinSreRaldgtnWudichichr BeAhOFr A6 B! dge of
3

carbons, or -OR121 (wherein R121 js hydrogen or alkyl of 1 to 6

carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
10 moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and ~<OR122 (wherein R122 ig hydrogen or
alkyl of 1 to 6 carbon atoms),

(ix) -CHO,

15 (x) the halogen atoms, and

(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl and imidazolyl,

(J) the halogen atoms, and
20 K -CN;
X  is an oxygen atom,;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 is a group of the formula ~CHR35, wherein,
R33 is:
25 phenyl, which is optionally substituted at the 4-position with:

(A) R39€, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiopheny], pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:



to 5 carbon atons which together with the nitrogen atom between themform
a heterocyclic ring, 10 (g) a group of the fornula -CONRL1R12, wherein Rl1ll
and R12 are each Woedepe#dent |y a hydrogen atom al kyl of 1 PeUVESWEon
atons or cycloalkyl of 3 to 6 carbon atonms, or wherein R 1 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atonms which
together with the nitrogen atom between themforma 15 heterocyclic ring,
and wherei n one carbon atom in sal d h drocar bon bridge is o nal |y

repl aced by -0-, -NH, 5‘“‘%’ PF8°'T%W9PE°G%113 wher ei n

R13 is a hydrogen atom or ofa@oaéamﬁhams,amchalgﬂwaycw&kylg:bﬁpﬁ car bon at ons,
(i) a group of the fornula -SR1L wher ei % drogen atom or 20 an
al kyl or acyl group of 1 to°p'§° ’B?ﬂ?'%ftp(g&% tfdsw@\i'ayé?n R¥*an ami di no
group of the fornula R@H '-BNp RL17 wherein R15, R16 and R17 are each,
mdependentsl y, a hydr og%ﬂ) %é omor alkyl of 1 to 3 carbon atons and
wherein twdo of R15, RI16 may additionally constitute a saturated

hydrocarbon bridge -48 (A!) (mlogemd 40 PCT/ US00/ 18884 of 3 to 5 carbon atons
whi ch together with (@blenﬁfhg,r ogen aton(s) between themforma heterocyclic

ring, (1) a group Of(CS hgram%ggyr ab H]SQ\IE?/‘J ol}gtd 6 car| %I;l% orr}ls%rhc%clallkﬂoffm ety
6 carbon atoms, which alkyl or cycloakyl group is optionally
10 ' monosubstituted with halogen or oxo,
(D) a group of the formula -COORS7, wherein R67 is straight or branched
alicyl of 1 to S carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
| (E) a group of the formula —COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or cycloalkyl of 3 to 5
15 carbon atoms,
(F) a group of the formula —OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 ta 7 carbon atoms,

(@ -CN,
() mnitro, or
20 (I) halogen;
R> isCl
Z  is=C(H)-; and,
R7 isC
and pharmaceutically acceptable salts thereof.
25

Further preferred are compounds of the formula I wherein:
Al is=N-;
A2  is=C(H)-;
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contains 1 to 3 carbon atons, 5 (m a group of the formula NHCOCal kyl ,
wherein the alkyl noiety contains 1 to 3 carbon atons, (iii) a group of
the fornmul a - COOR18, wolm7eéton R18 is straight or branched al kykcotisol/1asss 7
carbon atonms or cycloal kyl of 3 to 6 carbon atonms, (iv) a group of the
formul a - CONRLI9R20, wherein R19 and R20 are each, 10 independently, a

hydr ogen atom alkyl of 1 to 6 carbon atons or cycloal kyl of 3 to 6 carbon
atons, or wherein R 19 and R20 constitute a saturated hydrocarbon bridge
of 3 to 5 carbon pt ons=orh)-cCEOSEN R ECIEOIRY)S Wherdth RE RGEEtalifRm thedieen t hem
forma heterocyclic ring, and wherein one carbon atomin said hydrocarbon
bri dge i s optional | y cPesptiegefd by 15 -0-, -NH, or -Nwe-, (v) a group of the
formula -OR2 1, V\herq‘%\p RAbod, @, lydrogen atom or a straight or branched
al kyl or acyl group of"1 to 7 carbon atons, wherein one or nore hydrogen

atons of said al kyl or alrguchedospgbranehed glkyliof b £ § arbon atams, alkenyhpf 2o § carbenp

i ndependent |y sel ected f#ahg drBidalkites cfcfiafkes b Mto 8arlch atdakd, in-wHRh M1

(wherein the al kyl noi et%kc ngglpgﬁ 1to gkglﬁ?bon at ons) , 31II\IIHZ, -n(ll!ﬂ(/e and

NVe2, (vi) a group of tHE<Yy N ereyeloth UD;Ofe PEFAPTSYJrogenAtams AT, 4 o

I ndependent |y, (a) a hydeptigmily aiddidepetiBenflipyeplatadanitpht or branched al kyl or

acyl of 1 to 7 carbon at m;o,?g cycloal kyl of 3 to 7 carbon atons, wherein
at ons

said one or nore hydrogen of said al kyl or acyl group are optionally
replaced with a group ifi)epgmndgotthefomtiaCOOR I8 rvhitrein 1ol 8dd aaiphian Bahdkd Ng of

-CH -CQalkyl (yherein the algylor Rl Alaboh Sorks brydoaidl 3o 8b2Eatoms,
(i) a group of the formula ~CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a

saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 the nitrogen atom between them form a heterocyclic ring, and wherein

one carbon atom in said hydrocarbon bridge is optionally replaced by

-0-, -NH-, or -NMe-,

(iv) 2 group of the formula ~OR2!, wherein R2! is a hydrogen atom, ora
straight or branched alkyl or acyl group of 1 to7 carbon atoms, wherein
20 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),

-NH;, -NHMe and -NMe;,

(V)  a group of the formula ~NR23R24, wherein R23 and R24 are each,
25 independently,

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

30 with a group independently selected from the class consisting of
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30 -NH2, -NHW and NMe2. -49 WO 01/07440 PCT/ US00/ 18884 (c) a group of
the formula -(CH2) nCOOH, wherein mis 0, 1 or 2, (d) a group of the fornula
-(CH2) "000R25, whemmiovora40i s O, 1 or 2, and wherein R25 is sPEHUY188Rr
branched al kyl of 1 to 6 carbon atons, or (e) a group of the

formul a- (CH2) " CONHR25, wherein nis O, 1 or 2, s and wherein R25 is
straight or branched alkyl of 1 to 6 carbon atons, (vii) a quaternary
group of the formula R26 - | , R27 Q ~28 wherein R26, R27 and R28 are
each, independently, a br an@%@awl(@mu%ﬁmﬁllmcmaﬁn@i 1to 7
carbon atoms and Q isa p nﬁmg bhdAMey acceptable counter |on or
(viii) a cycl oal kyl group of car.bon_at ons ]}f% rbche
unbr anched car boxylic aéPd %ﬁ‘%‘ﬂﬁgﬂ‘&fm?“l?ﬁ(cgﬂeg?g Ghe s branched or

unbr anched phosphoni ¢ aghd (i ilRFne Ay ACAREOEHES, @ﬁmmsolﬁor(z@mbranched

or unbranched sul fonic groups of 2 to 6 carbon atons, (B) anidino
groups of she formula R2a mrem'l(zéh%ﬁmgmorﬁtaﬂbﬂaﬂwh@ﬂ@ﬁcaqunslwzlss‘g, 4, 5 or

6, and R29, R30 and R3l 3“ 4 g?oaﬁ%%fthep BE%%%&‘N}H@S, whereinnis 0, 1 or 2,
and wherein R23 is straight or branched alky! of 1 to 6 carbon
atoms,

(vi) aquaternary group of the formula
R

+

—N—R? @
10 R23
wherein R26, R27 and R28 are each, independently, a branched or
unbranched alkyl group of 1 to 7 carbon atoms and Q" is a
pharmaceutically acceptable counter ion, or
(vii) acycloalkyl group of 3 to 7 carbon atoms,
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula

/RZQ

\<CH2))1\ R

20 whereinris 2, 3,4, 5 or 6, and R29, R30 and R3! are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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hydrogen atomor alkyl of 1 to 3 carbon atonms, and wherein two of R29, R30
20 and R31 may additionally constitute a saturated hydrocarbon bridge of 3
to 5 carbon atons wWbehosget her with the nitrogen aton(s) beppEBshoidissm
forma heterocyclic ring, -50 WO 01/ 07440 PCTI USOCQO 18884 (F) guani di no
groups of the formula .R N R34 ilICH)~ INN R R35 wherein s is 2, 3
4, 5 or 6, and R32, R33, R34 and R35 are each, independently, a hydrogen
atomor alkyl of 1 to 3 carbon atons, and wherein 5 tw of R32, R33, R34
and R35 nay additional | ycatbon stoink which dgalat withihe titrbye amis) bawedathegOforn®d 3 t O
5 carbon atoms which together with the nitrogen aton(s) between themform
a heterocyclic ring, (G peﬁoeﬁyll, erein one or nore hydrogen atons of said

phenyl group are op{Forgukdidinegndupsiefibpformidnt [y replaced with: 10 (i) al kyl
of 1 to 3 carbon atons, (ii) -O00O0H, F{as'ii) -SQRCH, (iv) -POQOH)2, (v) a

group of the formula - COOR36, V\/nerarn R36 is straight or branched 15 alkyl
of | to 5 carbon atons or ce/éﬂ g)al Ig\ ofR38 to 5 carbon atons, '
N Vi

Loz lss

5 wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,

10 (G) groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100d, wherein R100d s as hereinbefore defined,

(H) saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

15 thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:

(i) oxo,
(i) -ORI101, wherein R101 jg;

20 (a) ahydrogen atom,

(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with ~OH, -OR 110 (wherein R110 js
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,

(c) acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl

25 group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NHz, -NHMe or -NMe,,
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(vi) a group of the fornula -NR37R38, wherein R37 and R38 are each,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons, cycl oal kyl
of 3 to 6 carbon aweoom# acyl of 1 to 7 carbon atons, or WhBFEVSU/RSSE and
R38 constitutée a saturated hydrocarbon bridge of 3 to 5 carbon atons 20
whi ch together with the nitrogen atom between them form a heterocyclic
ring, (vii) a group of the fornula - CONR39R40, wherein R39 and R40 are
each, independently, a hydrogen atom al kyl of I to 6 carbon atons or
cycloal kyl of 3 to 6 carb@l) aCONRI0ZBA03\iwberein R! M&Fﬂ?aﬁmcldmmdmlve a 25

sat urat ed hydrocarbon bridge qf .3 to atoms V\:hl r wth
the nitrogen atom between th F’B?%aﬁ’“‘r%%% £§/ "tt:°"fsr?{ ggvm ein -51

WO 01/ 07440 PCT/ US00/ 18884 qyl1€3 S&Eth&@a ShRdted }ers&h-%n M&He%&fdﬁﬁrbbﬁ idge is
optionally replaced by -0-, -N+ ‘B/b t}e f ormul a
-OR41, wherein R41 is a hydr 6&&?‘?“&’3" feetse vith eé’ftﬁ?é‘f“a ﬁ%@ﬁm}jﬂ*"gup dF 1to 7
carbon atonss 5 (iXx) a group heferccyvlic fing, mdlvﬂmereﬁladec;arhmmomlmsaﬁmz S a
Q?Idz )(zlg)enaﬁt gm d?;loagr oﬁlpkg:‘ %ﬂg%éoﬁgﬁgé%ﬂgaﬁl&%lzce%& %er el n R43 ??44C':nd
R45 are each, independently, @ hydrogen atomor . alkyl of 1 to 3 carbon
atons, and Wher ein two of (e|§43-C08ﬁ40%ﬁler§h4ﬁ1Walkyl of 1 to 7 atoms,
(iii) -CONRIOSR106, wherein R105 and R106 are each independently:
10 (a) ahydrogen atom,
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
(c) benzoyl,
@ beniyl or
15 (¢) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112,wherein R112 js alkyl of 1 to 6
carbon atoms,
or; wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
20 form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by -O-, -NH-, or -NMe-,
(iv) -COOR107, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
25 to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, atkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:
(a) oxo,

30 (b) -OH,
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additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen aton(s) between themforma

het erocyclic ring, 1800t¥7449r oups of the fornmula - NRA6RA7, wher ecTrustdssand
R47 are each independently a hydrogen atom phenyl which is optionally
nonosubstituted w th halogen, or RI 00c, wherein RI 00c is as hereinbefore
defined, (1) saturated or unsaturated heterocyclic groups selected fromthe
class consisting of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nor phol i nyl and 20 t hi ormrp;g i roﬁusmemgﬂls?slaﬂ(yr@t]%@%lagmﬁr oups are
optionally nono- or poly-sulsti with noieties independently sel ected
fromthe class consisting ((5#5 , (11) -OR101, wherein 8101 is: 25
(a) a hydrogen atom -52 V\O(G)l/Q%MO PCT/ US00/ 18884 (b) alkyl of I to 7
carbons, wherein any hydr og\e,-\@ ayof said alkyl group is optionally

repl aced with -OH, -OR110 (wHerein 10 is an alkyl noiety of Ito 6 carbon
atoms), -NH2, SNHVE or - NveXg) (Wezacyl of 1 to 7 carbons, wherein any
hydr ogen atom of said acyl Pr aeHi sgoptional ly replaced with -OH,
-OR111(wherein R111 is an alkyl % of 1. to .6 carbon atons), -NH2,
-NHVE or -Nwe2, (d) CO\IR:L(IBR:L@:NE whsrein R {4s allad of 1103 carben aterosaor

i ndependent|ly a hydrogen atom or,yc Iofgioﬂca{,bgns? atoms, or wherein R102 and

R103 constitute a satura ed h ri) n bri dge of 3. to 5 carbon 10 atons
which together with the ‘i‘)t "Bé Al toy B’éf%%ﬁh{"hm" by, branched or cyclic,
10 and wherem one or more hydrogen atoms of said acyl group is optionally

replaced with a moiety independently selected from the class consisting

of:
(@ -OH,
(b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
15 (c) -NH
(@ -NHMe,
(&) -NMe,,
() -NHCOMe,
(g oxo,
20 (h) -CO»R116, wherein R116 ig alkyl of 1 to 3 carbon atoms,
(i) -CN,

() thehalogen atoms,
(k) heterocycles selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
25 () aryl or heteroary! selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO,R', wherein R'% is:
(a) aryl or heteroaryl which is selected from the group consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
30 thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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het erocyclic ring, and wherein one carbon atomin said hydrocarbon bridge
Is optionally replaced by -0-, -NH, or -NMe-, or (e) -COORI04, wherein
R104 is al kyl of | womAnat ons, 15 (iii) -CONRLOSRI 06, wherei RCTIS¥188%4d R106
are each independently: (a) a hydrogen atom (b) straight or branched

al kyl of 1 to 7 atons or cycloalkyl of 3 to 7 atons, (c) benzoyl, 20 (d)
benzyl or (e) phenyl, wherein said phenyl ring is optionally nono- or

pol ysubstituted with -ORl 12,wherein RI 12 is alkyl of 1 to 6 carbon
atoms, or, wherein RLO5 anchpiueily substittedmith encorswrd meistissiselegiad Semtison bri dge
of 25 3 to 5 carbon atons M&gﬂgﬁdgmlogénta%&%%humeﬁ]@mpet ween
them forma heterocyclic ring, wherein one carbon atomin said

hydr ocarbon bridge is opti drtaﬁbgtbqnapht&@@d”o(whel@lnll ydrogen ongilylof  (j v)
-COOR107, Wherein R107 is a“ggggrg(gﬁ{b om or straight or branched alkyl
of 1 to 7 carbon atons, -53 WD 01/ 07440 PCT/ US00/ 18884 . (vy) straight or
branched afkyl of 1 to @cérhﬁﬁwcﬁpﬁﬁg“P%Wmm@Fcéﬂsm‘lmg(?f 2 to 7 carbon

atoms, or cycloal kyl of 3 t@nalmr,b@mnywb@eml Givgpholinytmide  hydr ogen at ons
of said alkyl, alkenyl, r. oalk 1y repl aced
ng\é?xglal s?rﬁlhetgrogcpc grgup 159 Ppttl &ﬂ?

wWth a noiety i ndependentl

substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6

10 carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

15 alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'??, wherein R'* is: '
(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridy], pyrimidinyl, furyl, pyrrolyl, oxazolyl,

20 thiazolyl and pyrazolyl, wherem said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and -OR120 (wherein R120 js hydrogen or alkyl of
1 to 6 carbon atoms),

25 (b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one or more halogen, straight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 is hydrogen or alkyl of 1 t0 6

30 catbon atoms), or
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5 consisting of: (a) oxo, (b) -OH (c) =0OR113, wherein R113 is alkyl of 1
to 6 carbon atons, (d) -OCOCH3, 10 (e) -NH2, (f) -NHWe, (g) -Nwe2, (h)
-CO2H, and (i) -C02 Weogerein R114 is al kyl of 1 to 3 car boRCHUSHNESSS4Or
15 cycloal kyl of 3 to 7 carbons, (vi) acyl of 1 to 7 carbon atons, which
may be straight, branched or cycllc and wherein one or nore hydrogen
atons of said acyl group is optionally replaced with a noiety

i ndependently selected fromthe class consisting of. 20 (a) -OH, (b)
- OR115, wherein R115 is al kyle)ofstraightor ranchedadiyl efi Ida# atomg, swhereintqgid alks) - NHMe,

(e) -Nwe2, 25 (f) -NHCOWE, ( g)m&éﬁaxs of:mnallﬁg&uw%th%%r%o?e Rdidtfes betecl K|

of i to 3 carbon atons, (1) - ehalogen atons, -54
from e class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or
5 alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
10 pyrazolyl, isoxazolyl and imidazolyl, and
() the halogen atoms,
X  isan oxygen atom;

R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 s a group of the formula ~CH,R55, wherein,

15 RS is:
' phenyl, which is optionally substituted at the 4-position with:

(A) R594, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced

20 with;

(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alky! or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,

(i) -CN,

25 (iii) nitro, or

(@iv) halogen,

(B) methyl,

(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally

30 monosubstituted with halogen or oxo,
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WO 01/ 07440 PCT/ USOO 18884 (k) heterocycles selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onmor phol i nyl, amwb om0 aryl or heteroaryl sel ected from t REI/EJOHLSE84
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl
and oxazolyl, 5 (vii) -SO2R108, wherein R 08 is: (a) aryl or heteroaryl
which is selected fromthe group consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl thiazolyl and pyrazolyl,
wherein said aryl or(D)etagfonpofthe formiubtACOORS? opieietn RS lisstraightor branchedt! Wi t h™ one

or nore noieties selected fr. ﬁg(g ISl & hal ogen
atons, straight or brangﬂ‘élcffgﬂé{mg%gm'ﬁ;??% C F%f?ns,&é%a- 17 (wherein
R117 is Ihyd{ ogep or Eiir)]kylglrcmﬁoftheﬁ:mﬁ_ —mRB_ @L][vvlmew ?isaéﬁy)irogenh@mk _ ro_(:é_cl ilc
group sel ecte romthe cl. C | isdi nyl ,
pi perazi nyl, norphol i nylsg‘%%ggrl nlﬁeldgﬁékl;lgh%ﬁ nyix,Ht Aérie‘%}%l ?snr?lﬁg Eet erocyclic
group is optionally sulsgbixatgmsd with one or nore noieties selected from
the class consisting, of the | 0gen a redi Gt r d al kyl of 1
to 6 carbons, and -&ﬂgﬂm\ﬁe %@%%%&E@hﬁgglrlgggr}hg&%ﬁ%ﬁmo 1to 6
\(I:\Er bon at o_rrg) X Ic<)rI 20 (p&?&p@%ﬁk}dﬂﬁ’@@hﬁ 1&{7@bgfb#t9?sato 7 at ons,
erein said al kyl - iegy is optionally substituted wi one or nore

noi eti es sel ected f@gm the class consisting of the hal ogen atons, straight
or branched alkyl ofD17#%.® carbons, and-OR119 (wherein R119 is hydrogen
or alkyl @f 1 to 6 gprlgegeai ons), 25 (viii) -CORL09, wherein R19 is:

RS isCl

Z  is=C(H)-; and,

R7 iscCh

and pharmaceutically acceptable salts thereof.

15
Especially preferred are compounds of the formula I wherein:
Al js=N-
A2 is=C(H)-;
D  is =C(SO;RY)- or =C(C(O)R1)-, wherein R! is selécted from the class consisting of:
20 (A) ~R100e, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
25 (i) oxo,
(i) a group of the formula—COOR18, wherein R18 s straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
Gii) a group of the formula—CONRI9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
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(a) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

t hi azol yl and pyrazow@lei0Mdeer ei n said aryl or heteroaryl npi et PCI/ES00/18884
optionally substituted with one or nore noieties selected fromthe 30 cl ass
consi sting of the hal ogen atons, straight or branched al kyl of -55 WD
01/07440 PCT/USOCO 18884 1 to 6 carbons, and -OR120 (wherein R120 is
hydrogen or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group
selected fromthe class consjmktalldyg:feftoGWBnndohnd,imwhmprﬂ)%mddﬂﬂy&n,smutea

pi perazi nyl, nor pholi nyl gﬁ&&‘ﬂﬁ&%ﬂ%@%&@é&’%&%ﬂmﬁ@h cﬂ% &%&%ﬁ' y!

I's optional I y substituted w anched
alkyl of 1 to 6 carbons, olthenmz@]?tmﬁeﬁﬁeﬂi@mahstel’vy!hllegagaamwlwduyl of 1

to 6 carbon atons), or ( c) ond Jammmmsaﬂrh?&sm Bh@élxs df)tlon]alﬂ f%plZceatbS’ mrs

wherein said alkyl 10 noiety is_optignally substituted wth one or
noi eti es sel ecfed fromthe QT'&?%"EOWFSII ng of the hal ogen atons, straight

or branched alkyl of Ot RERAZ P dB%azatampxdrogen

or alkyl of 1 tcharbonaoms (rx) - ogen atons, and

(xi) aryl or heteroaryl whi étFF‘Shémé’E’I“'é‘Eti alsyroF s $"ﬂ‘§’ ‘tfll é&%ca&?HgP%’f’lW"ﬁm@f
phenyl, thiophenyl, pyridybge q@woremydbgm!atonfs of 341d, alk9Y 6rrabyf1 toup &r¥ agtidhally.
ggldaz Ol yl.  pyrazol yl ;1S oxazp éﬁlmég%roluglm %%ﬁ)({e){tlly sefect%d Eron?thre] allass%onsmgng o
10 -OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;, or
(v) agroup of the formula -NR23R24, wherein R23 and R?4 are each,
independently,
(a) ahydrogen atom,
15 (b) straight or branched alky! or acyl of 1 to 7 carbon atoms or
' cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
20 -NH_, -NHMe and -NMe;,
(c) agroup of the formula CH,),COOH, whereinm is 0, 1 or 2,
(d) agroup of the formula ~(CH;);,COOR?25, wherein n is 0, 1 or 2,and
wherein R25 jg straight or branched alky! of 1 to 6 carbon atoms, or -
(¢) a group of the formula «(CH;),CONHR25, whereinn is 0, 1 or 2,
25 and wherein R25 is straight or branched alkyl of 1 to 6 carbon

atoms,

(B) groups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or R100¢, wherein R100€ js as hereinbefore defined, and
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20 (K) -CN, X is an oxygen atomi R3 is branched or unbranched al kyl of | to
3 carbon atons; R4 is a group of the fornula - CH2R55, wherein, R55 is: 25
phenyl, which is optoioypmdol y substituted at the 4-position w PEEUSINISSIR59C,
which is aryl "or heteroaryl selected fromthe class consisting of phenyl,

t hi ophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the hydrogen
atons of said aryl or heteroaryl group is optionally replaced with: -56 WO
01/ 07440 PCT/ USQQ 18884 (i) branched or_ unbranched al kyl of | to 6 carbon
atons or cycl oal K§) %Fﬂ@d@b“@a%ﬁ%wwwuﬂwwdaﬁ%%he gpss EQRSIS¥RgKY | gr oup

is optionally nono- of@ﬁ &a&lypﬁaﬁamﬁlLﬁﬂaﬂmwltpkpeha.hﬂgﬁapmmyam (ii) -CN, 5
(iii) nitro, or (iv ﬂgln h%B%ag& é% t;r%ncgong“ mom)_éjranched
alkyl of 2 to 6 carb W“‘Qﬂ’g bF f Eéfycg YR8 B TEPHON "at ons, whi ch
al kyl or cycl oakyl gidymbst@t@lptnthomédhbgnndbﬁendmﬂmsemwﬁbmmlmQomlmogen or
oxo, (D) a_group of tthe formul a - COOR67, wherein R67 is straight or
branched A&l kyl of 1%t o 5 carbon atoms or cycloal kyl of 3 to 5 carbon
atons, (E) a group of) thk®o,formula - COR72, wherein R72 is a hydrogen atom
strai ght or branched. ?I Bdﬁl@fwﬂmﬁ,ﬁ{l@l&ar bon atons, or cycloalkyl of 3 to 5
(a) a hydrogen atom,
(b alkyloflto? carbons, wherein any hydrogen atom of said alkyl
10 group is optionally replaced with -OH, -OR110 (wherein R110jg
énalkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
(c) acylof1to7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
15 (d) -CONR102R 103, wherein R102 and R103 are each independently
" a'hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
20 ﬁydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or
(€) -COORI04, wherein R104 is alkcyl of 1 to 7 atoms,
(iii)y -CONRI0SR106, wherein R105 and R106 are each independently:
(a) ahydrogen atom, or
25 | (b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
"~ atoms,
‘or, wherein R105 and R1 06 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
atom between them form a heterocyclic ring, and wherein one
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15 carbon atons, (F) a group of the formula -OR73, wherein R73 is a

hydr ogen atom an alkyl, or fluoroal kyl or acyl group of 1 to 7 carbon
atons, (G -CN, (Hwpoiotereto or 20 (1) halogen; R5 is O; Z i CH@¥obixsss4
and, R7 s O ; and pharmaceutically acceptable salts thereof. 25 Further
preferred are conpounds of the formula | wherein: A is N; A2 is =C(H)-
-57 WD 01/07440 PCT/ US00/ 18884 D is =C(H -, =C(S02R1)- or =C(C(OR) -
wherein R is selected fromthe class consisti ng of: (A) -RI00d which is:
branched or unbranched al kyl  of cafbot atofi icsiddydrocartivnbridgalikaptipiallp fepRedddy 6
carbon 5 atons or cycl oal kyl OI’O_Cﬁﬁ| Qaldsgay! of 3 to 6 carbon atoms, in
whi ch al kyl, al kenyl, cycloalkyl or 'cycl oal kenyl group one or nore
hydrogen atons are optl(w)aI-CG)OR ,wbwphmmﬂyyrogmpkmetkmﬁghmuam)hemxo

(ii) a group of the fornula ,m n R18 is straight or branched
10 alkyl of 1 to 7 carbon atlg)(glgoqllQ oa {ﬁ‘k to 6 carbon atons,
5 (v) straightor branched alkyl of 1 to7 carbon atoms, alkenyl or alkynyl of 2

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:

10 (a) oxo,
() -OH,
(¢) -OR113, whereinR113 i.;. alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(© -NH
15 (f) -NHMe,
(8 -NMe,,
(h) -CO.H, and
(i -CO.R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
20 (vi) acylof 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting

of:
(@ -OH,
25 () -OR!15,wherein R115 is alkyl of 1 to 6 carbon atoms,
(¢) -NH,
(@ -NHMe,
(e) -NMe,,
() -NHCOMe,

30 (g) oxo,
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(iii) a group of the formula - CONRI9R20, wherein R19 and R20 are each,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon awow74®r wherein R19 and R20 constitute a PEHUINW/HEJ
hydr ocarbon biidge of 3 to 5 carbon atons which together with 15 the
nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMe-, (iv) a group of the forrmula -OR21, wherein R21 is a
hydrogen atom or a strai(g)ht-(mzRblﬁam&adkblﬂiyﬂkybbfnbyslcanyomqsmspf | to 7
carbon atons, wherein § nore hydrogen atons of said al kyl or acyl
group are optlonal |y replé ed " Wth a group i ndependent|ly sel ected fromthe
cl ass consisting of -OH ()Oathkidlogembtomzi n t he al kyl noiety contains 1 to 6

carbon atoms), -NH2, -NH soYEs l&éﬁ)ﬁoﬁt%&éép (ﬁg Rf pyrlolisthyd, - NR23R24,
wherein R23 and R24 are eg@h 505 |n§eeeen dent | 2 2 ?y éo en a om (b)

strai ght or Branched al kyl orPla?%’%nY’@P‘PWl moppheli Sfbé‘?@’?ﬂ” nyl384 oal kyl  of
3 to 7 carbon atons, whergjn &ﬂldihaﬂemﬁléelm(ﬁ-omhwﬂﬂgﬁﬁsﬂingbﬁphaiylSal d al kyl

or acyl group are optionally ed Wi.L

sel ected fromthe class conmé’PB}Fﬁ‘}Cl gﬁe%’“?@‘%?‘ﬁ’?‘n@&°&ﬁ%%§%§%sss4 - OH,

-Qal kyl (wherein the a(\dﬁyl-sm"’é,tvghexemlli iso 6 carbon atons), -NH2, -NHWe and

-NMe2, (c) a group of the , 2, (d)
&%%mﬂegﬂﬁlﬁgm mdM?Ffs%btﬂmQﬂl )Jsﬁbsgtuteavfﬁﬁ

a group of the formula -(CH2) ereih nis O
10 one or more moieties selected from the class conmstmgo the

halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon
atoms),
(b)  aheterocyclic group selected from the class consisting of

15 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic gmui) is optionally
substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6

carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6
20 carbon atoms), or
(¢) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR!19 (wherein R1 19 js hydrogen or
25 alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
one or more moieties selected from the class consisting of the
halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
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5 wherein R25 is straight or branched alkyl of 1 to 6 carbon atonms, or (e)
a group of the fornula -(CH2)"CONHR25, wherein nis O, 1 or 2, and wherein
R25 is straight or bwemautied al kyl of 1 to 6 carbon atons; (Vi PCEUS00/18884
quaternary group of the formula R26 It Rn. Q 128 10 wherein R26, R27
and R28 are each, independently, a branched or unbranched al kyl group of 1
to 7 carbon atons and @ is a pharnaceutically acceptable counter ion, or
(vii) a cycloal kyl group of 3 to 7 carbon atons, 15 (B) branched or
unbranched carboxylic acid groupRi¥¥(wBertia R&2Giahyesgendraliky] of 11635 cdibaanched or
unbranched phosphonic acid groups 5)f 2 to 6 carbon atons, (D) branched or
unbranched sul fonic acid groups (')'}s 2 to 6 carbon atons, (E) am di no groups
of the fornmula RR9 R30 ~' (B2 ajerRmeyclio growheslectihfrom the class cgnsisting & or 6, and

R29, R30 and R31 are each, mdq,ggag%%wm vl, Qﬁ%@r}n@ﬁmﬁr Lndtl Kyl of 1 to

3 carbon atons, and \/\herel n two’ of Itionally
constitute a shturated hydrocaﬁﬁ&‘ﬁ@qhﬂﬁewkﬁm@a{d@e‘ﬁmcﬂb’ js optionally substitited

with one or more halogen, straight or branched alkyl of 1 to 6
carbons, or -OR12! (wherein R121 js hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
10 moiety is optionally substituted with one or more moieties selected
from the class consisﬁng of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
15 X isanoxygenatom;
R3 is branched or unbranched alkyl of 1 to 3 catbon atoms;
R4 is a group of the formula ~-CH,RS5, wherein,
R35 is:
phenyl, which is optionally substituted at the 4-position with:
20 (A) R99, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidiny] and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced

with:
(i) methyl,
25 (ii) -CN,

(iii) nitro, or
(iv) halogen,
(B) methyl,
© N,
30 (D) nitro, or
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WD 01/ 07440 PCTNSOO/ 18884 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, (F) guanidino groups of the
formula R33 R sawgomea¥0-N) LN R332 135 5 wherein s is 2, 3PCHUSO¥IsEH 6,
and R32, R33, R34 and R35 are each, independently, a hydrogen atom or

al kyl of 1 to 3 carbon atons, and wherein two of R32, R33, R34 and R35 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen aton(s) between themforma

het erotyclic ri ng, 10 @B)) bgegensps of the fornula - NRA6R4A7, wherein R46 and
R47 are each depe dently a hydrogen atom phenyl which is optionally
nonosubsti t ut edR wit' hal ogen, or R100d, wherein R100d is as hereinbefore
defined, (H) sazur&ﬂr(ﬂ);rand,nsaturat ed heterocyclic groups selected fromthe
class consistin pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

mor phol i nyl an 5"t‘|7fr onor phol i nyI wherein said heterocyclic groups are
optionally nmnOand(phannmhqcalmﬂneeptablaswdthmdpﬂ] noi eti es i ndependently sel ected
fromthe class consisting O. (i) oxo, (ii) -OR101, wherein R101 is: 20
(a) a hydrogen atom (b) alkyl of 1 to 7 carbons, wherein any hydrogen atom
of said al kyl Mersespetisllymmfertss atecgmpounsis af beiforulal whepsin: _OR110” (wherein R110

i's Al js=N-;
A2 is=C(H)-;
10 D is =C(SOzR1)- or =C(C(O)R1)-, wherein R! is selected from the class consisting of:
(4) -R100¢, which is:
branched or unbranched alky! of 1 to 6 carbon atoms or cycloalkyl of 3 to 6
carbon atoms, in which alkyl, or cycloalkyl group one to three hydrogen atoms
are optionally and independently replaced with:
15 (i) oxo,
(i) a group of the formula —COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
(i) a group of the formula ~CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
20 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to § carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,
25 (iv) a group of the formula —OR21, wherein R2! is a hydrogen atom, ora
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, or
(v) a group of the formula -NR23R24, wherein R23 and R24 are cach,
independently,
(a) ahydrogen atom,
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an al kyl noiety
| to 7 carbons,

of 1 to 6 carbon atons), -NH2, -NHWe or -NWe2, (c) acyl of
wherei n any hydrogen atom of said acyl 25 group is

optionally repl aced wWpeH7440H, - OR 111 (wherein R111 is an al kpCT/msso/aasss of

1 to 6 carbon at

oms), -NH2, -NHWe or -NMe2, -60 WD 01/07440 PCTI USOQO 18884

(d) -CONR102R103, wherein R102 and R103 are each independently a hydrogen

atom or al kyl of
saturated hydroc

1 to 7 atons, or wherein R102 and R103 constitute a
arbon bridge of 3 to 5 carbon atons which together with

the nitrogen atom between t e mstraightpebréckedaliyloe geyl 0fcl to 7 garboreatamsgner ei N one

carbon atomin s
-NH-, or -NMe-,

aid hydrocar bRy g 1 $cihia@Ral | Y repl aced by -0-,
or (e) COCRlO?f wher ei n R104a|s ‘al kyl of 1 to 7 atom;

(iii) OONRLOSRL06, wherein Mos%a°ﬁh®%"‘aﬂae4€féétp¢%éﬂﬁﬁwﬁﬁﬂyl°f%o (a) a

hydrogen atom (
of 3to 7 atons

D (0 benzol 4 f}Enz@’F QO BT L

phenyl ring issoptionally nonowherin. is;swglsbnhmtcmlamdsﬂ-tm&a‘r&m\atmmrn

R112 is al kyl of
a saturated hydr

1to 6 carbon ato d.R106 constitute
ocar bon bri@g aW“PgP‘P%‘O%m%%%%ﬁm%m THn R 50et Her with

the nitrogen atom between themandPhekdd R253s aiehY o MhdnLE alky1B91 o trbykIEr €I N

one carbon atom

10

15

20

in said
atoms, and

(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, wherein said
heterocyclic groups are optionally mono- or di-substituted with moieties
independently selected from the class consisting of:

@ oxo,
() -ORIOL wherein R101 js:
(a) ‘a hydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl
- group is optionally replaced with —~OH, -OR110 (wherein R110.i
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
(c) acylof1 to 7 carbons, wherein one hydrogén atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
(d -CONRI02R103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 gnd
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —~O-, -NH-, or -NMe-,
or

(¢) -COOR!04, wherein R104 s alkyl of 1 to 7 atoms,
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hydr ocarbon bridge is optionally replaced by -0-, -NH, or -Nwve-, (iv)

- COOR107, wherein R107 is a hydrogen atom or straight or branched al kyl
of 1 to.7 carbon awemsp744ov) strai ght or branched al kyl of 1 PEUUSO¥/BEf4on
atons, al kenyl or alkynyl of 2 25 to 7 carbon atonms, or cycloalkyl of 3 to
7 carbons, wherein one or nore hydrogen atons of said al kyl, alkenyl,

al kynyl or cycloal kyl group is optionally repl aced wth a noiety

i ndependent|ly selected fromthe class consisti n? (a) oxo, 30 (b) -OH,
-61 WD 01/ 07440 PCTNsoml)laeaml‘{inOt’t@ﬁ&a:ﬁml%mm 06 ar1enGh indepeidingly: of 1 to 6
carbon atons, (d) -OCOCHB ) NHI\/e 5 (g) -Nwe2, (h) - CO2H,
and (i) -CO2 R114 wherei n }q{erEQFa& T(OI car bon at ons,

cycl oal kyl of 3 to 7 car bc(h)s st(a:ghyormwhedﬁlkylomo‘iaeg\ssmyclaelbﬂeﬁ&RH. ch may

be straight, branched or cycl igms, meraﬂgmdl\h@i&l 1513]@[@,@“15@5@,0&]51@ ogen atons
of said acyl group is optionally replaced W|t ? nol ety dependent ly

sel ected from the class consi sppaspstitpted with -OHQQR ;wlw@m afkdi n . R115
is alkyl of I to 6 carbon at OffBiety of 1 to 6 carbon atoms), -NHa, NHMe,-NMez,

pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
10 ' atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,
@iv) -COOR107, wherein R107jsa hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
15 (v) straight or brancﬁed alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 7
carbons, wherein one to three hydrogen atoms of said alkyl or cycloalkyl
group is optionally replaced with a moiety independently selected from

the class consisting of:
(@ oxo,
2 @ -oH,
(¢) -OR1I3, whereinR113is alkyl of 1 to 6 carbon atoms,
(d -OCOCHs;,
(e) -NH
(® -NHMe,
25 (@ -NMe, -
(h) -CO.H, and

() -CO»R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,

13-



15 (c) -NH2, (d) NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo, 20 (h) -C
R116, wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the

hal ogen atons, (k) h&perwe®cl es sel ected fromthe class consi SPCH{S00M3884
pyrrolidinyl, 'piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
and 25 (1) aryl or heteroaryl selected fromthe class consisting of
phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO2R os, wherein Rios is: (a) aryI or heteroaryl which is sel ected
fromthe group consisti &g d(cquﬁhmmbonmruphéwymaywm@tbmwmcmcmlln,yl
furyl, pyrrolyl, oxazolyl @qu %&? ryI or
heteroaryl noiety is -62 V%Qgﬁll?07440 PCT/"USO0/ 18884 opfion @16}%&1@
substituted with one or nor%Pli‘Fﬁ‘iiEt‘l?%!@'ﬁ‘éfls@%@@ﬂ%‘?ﬁlﬁsﬁ@nﬁf%gcon5| sting of
t he hal ogen atons, strai ghtgpr (hm,anched al kyl of 1 to 6 carbons, and -ORl
17 (wherein R117 is hydrogen or 61[15{ ilsto 6 carbon atonms), 5 (b) a
heterocyclic droup sel ect ed® r S @’h%fﬁagé cisalkylof | F?gf"é!bmﬁ?m%ol i di nyl,

pi peridinyl, piperazinyl, ngyphap nyl and thionorpholinyl, wherein said
het erocyclic group is opti (gal Iﬁthubstltut ed W|th one or nore noieties
selected fromthe class

(e) -NMe,
() -NHCOMe,
10 (g) oxo,
(h) -CO;R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
@  -CN,

(i) the halogen atoms,
(k) heterocycles selected from the class consisting of pyrrolidinyl,
15 piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
(I)  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyﬁnlidinyl; furyl, pyrrolyl and oxazolyl,
(vii) -SO.R'®, wherein R'® js:
'(a) phenyl, wherein said phenyl moiety is optionally substituted with
20 one moiety selected from the class consisting of the halogen atoms,
straight or branched alkyl of 1 to 6 carbons, and -OR117 (wherein

R117 is hydrogen or alkyl of 1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
25 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one moiety selected from the class consisting of
the halogen atoms, straight or branched alkyl of 1 to 6 carbons, and

-OR118 (wherein R118 js hydrogen or alkyl of 1 to 6 carbon
atoms), or



consi sting of the hal ogen atons, straight or branched alkyl of 1 to 6 10
carbons, and -ORl 18 (wherein R 18 is hydrogen or alkyl of 1 to 6 carbon
atons), or (c) strwiog4er branched al kyl of 1 to 7 atons, WREVES0P18884| d

al kyl moiety is optionally substituted with one or nore noieties sel ected
fromthe class consisting of the hal ogen atons, straight or branched 15

al kyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or al kyl of
1 to 6 carbon atons), (VIII) - COR109, wherein R109 is: (a) aryl or

het eroaryl which is sel ect(ed iuatﬂnqrhenqhbch@ylem7§t°mgvh9ﬁm5p‘ﬁelkyll

thiophenyl, pyridyl, pyrrmdipy 1JdﬁﬁéﬂallyMiuhﬂéd)@uho%ﬁ&@t&!élected%mttbé azol yl
and pyrazolyl mhereln said ary

eteroaryl noiety . is opti
substituted with one or nore PIBFeUSignsotiehalogn MpRsFiFaight orbran EI?HEWSH ng

of the hal ogen atons, straigh B&n.‘g,ggnglg WYherSh R1P it Rrde&idrARyfor and
-OR120 (wherein R120 is hydro%;'éoﬁlkrc(f')}rB Ii ?o 6 ca{r%ongat 5ms 25 (b)

a heterocyclisc group sel ected Mﬁﬂ%"?‘h@‘?ﬁ)’ass conS| sting of pyrrol | di nyl,
pi peridinyl, piperazingl _@ggph%&ayk“’aigd t hi onor phol i nyI wherein said
het er ocycl yl is optlonally

or branched alkyl of 1 to B’ % e“‘c??' %53{ n‘(‘e‘\’z\%orgr @Jﬁﬁf%gﬁgﬂ hy@ LSE% hz)r
al kyl of I to 6 30 carbon at mwemlesmhagmmmmm@tﬂwmmmm (c)
bt onal 1y substituted wth ofEdormrekapaft e Seupify DM ok | <
: 10 R120 js hydrogen or alkyl of 1 to 6 carbon atoms),
(b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholipyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one halogen, straight or branched alkyl of 1 to 6 carbons, or
15 -OR!21 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon
atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one moeity selected from the
class consisting of the halogen atoms, straight or branched alkyl of
20 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or alkyl of
1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen atom;

R3 is branched or unbranched alkyl of 1 to 3 carbon atoms;
25 R4 isa group of the formula —CH2R55, wherein,
R3S is:
phenyl, which is optionally substituted at the 4-position with:
(A) R59%¢, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
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fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or 5 alkyl of 1 to
6 carbon atons), (ixyoend (x) the hal ogen atoms, and (xi) ar pCI/US00/18884
heteroaryl which is selected fromthe class consisting of phenyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, 10
pyrazolyl, isoxazolyl and im dazolyl, and (1) the halogen atons, X is an
oxygen atom R3 is branched or unbranched al kyl of 1 to 3 carbon atonms; R4
is a group of the fornul ahydGkthEdms ofikaid ayler hetegoaRd groupis optimmaly repladed ch i s

optionally substituted aty,jhe 4-position with: (A) R59d, which is aryl or

het eroaryl selected from 'glt1e cl ass consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl and ®ur 9ethYwherei n one of the hydrogen atoms of said
aryl or heteroaryl group s og,ionally replaced 20 with: (i) branched or
unbranched al kyl of 1 to 6, carbon atons or cycloalkyl of 3 to 6 carbon
atoms, which al kyl or cyc(I“BaRVP’ﬁroup is optionally nono- or

pol ysubstituted wi th hal og@nhaisgemxo, (ii) -CN225 (iii) nitro, or (iv)

hal ogen, (B) nethyl ,pg)C) Qﬂﬁnched or unbranched al kyl of 2 to 6 carbon
atons or cycl oal kyl of 3 T9°"6 carbon atons, which al kyl or cycl oakyl group
is optionally © <N,

(D) nitro, or
10 (E) halogen;
R3 isCl
Z  is=C(H)-; and,
R7 iscy
and pharmaceutically acceptable salts thereof,
15
Penultimately preferred are compounds of formmla I wherein:
Al is=N
A2 is=C(H)-
D  is=C(SO9R1)-, wherein Rl is selected from the class consisting of:
20 (A) methyl, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholiny! wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of*
25 @ oxo,
() -ORI01 wherein R101 js:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR110 (wherein R110 jg

-76-



30 nonosubstituted wth hal ogen or oxo, -64 WO 01/07440 PCTNSO0/ 18884 (D)
a group of the fornula -COOR67, wherein R67 is straight or branched al kyl
of 1 to 5 carbon ammiowus cycl oal kyl of 3 to 5 carbon at ons, PCT/ES0V/388%r oup
of the formula -COR72, wherein R72 is a hydrogen atom straight or
branched al kyl of 1 to 5 carbon atonms, or cycloalkyl of 3 to 5 5 carbon
atons, (F) a group of the fornula -OR73, wherein R73 is a hydrogen atom an
al kyl, or fluoroal kyl or acyl group of 1 to 7 carbon atons NF -CN, (H)
nitro, or 10 (1) hal ogen; ~ R3n pliylgoietyofil do 6-garhon atomgyINHy, - W e AMezy g
pharmaceutically acceptable sa}ts thereof 15 Especr ally pref erred are

"~ conpounds of the formula |, wher

=C( SO2RI ) - =C(C(O R1) - (%é?yinI 74 °?rg°n§e‘7h§r€{“e° © )rd§°r%e'fcﬁ%l}g'cfs§? #%onsi sting
of: 20 (A RlOOe whi ch IS Bfap fgfbpﬁlmg[ me ORI (vﬁlferehR]dlﬁ car bon

o 8 carbon Stons, i n whi oh Qﬁﬁw S S SR PO GRSyl
group one or nore hydr Qg§N.cRINNIOSHEIOE, wherein R105 and R106 are each independently:
(a) ahydrogen atom, or
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optionally
10 monosubstituted with -OH, -OR123 (wherein R123 is an alkyl
moiety of ! to 6 carbon atoms), -NH;, -NHMe, -NMe;,
pyrrolidinyl, piperidinyl, pilierazinyl or morpholinyl,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
15 atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced by
-O-, -NH-, or -NMe-,
@iv) -COOR107, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
20 . (v) straight or branched alkyl of 1 to 7 carbon atoms wherein one or two
' hydrogen atoms of said alkyl group are optionally replaced with moieties
independently selected from the class consisting of:

(a) oxo,
() -OH,
25 () -OR113 wherein R113 js alkyl of 1 to 6 carbon atoms,
(d -OCOCHs;,
(e) -NH,,
(0 -NHMe,
() -NMe,,
30 (h) -COH, and
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optionally and independently replaced with: 25 (i) oxo, (ii) a group of the
formul a -000R18, wherein R18 is straight or branched alkyl of | to 7
carbon atons or cyclWaeEKdmoof 3 to 6 carbon atons, (iii) a gro8EI/BI0/H5eES
formul a - CONRLI9R20, wherein R19 and R20 are each, independently, a
hydrogen atom alkyl of 1 to 6 carbon atons or -65 WD 01/07440

PCT/ USO0/ 18884 cycl oal kyl of 3 to 6 carbon atons, or wherein R19 and R20
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitroge6) at-60 Rbthwhenin® ¥his blisylof 4 tdxachonatpmb,ioc ring, and
wher ei n one carbon aton1|n sd;? ngggg 59&mgﬁgldge is optionally repl aced
by 5-0-, -NH, or - roup o € fornmula -OR21, wherein R21
is a hydrogen atom or @@ 3%4 lgh?C%me@wﬁdﬁe&ﬂ%kammuﬁL&Gpﬂmgmdwﬁwof 1to

7 carbon atoms, wherein omemfem%@omgnﬁﬁfg&.ﬁ&@msma brdurfis bpHondlly acyl

group are optlonally replaced Wi dependent | selected romthe
cl ass consisting of 10 - WW% %?ﬁhgﬁﬁgQQEVF° of contains 1 to
6 carbon atons), -NH2, - N4k -@Hd NNe2 or (v) a group of the formul a
-NR23R24, wherein R23 and R§4 ﬁrgseach 159 endently, a hydrogen
atom 15 (b) straight or bfPancHBd abRginR)r- i l‘lff“°l6’f*’8’°?a ®Fbon at ons or

cycl oal kyl of 3 to 7 carbog)atNHg, Wwherein sald one or nore hydrogen atons
of said al kyl or acyl grou agﬁHﬁgtionally replaced w th a group
ecC

i ndependently selected fro ‘ass consi sting of
10 (e -NMe,,

(® -NHCOMe,

(g) oxo,

(h) -CO,R116 whereinR116 s alkyl of 1 to 3 carbon atoms,

@® <N,

15 () the halogen atoms,

(k) heterocycles selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and

(D  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,

20 (vii) -SO;R'®, wherein R'® is;

(2) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl wherein said
heterocyclic group is optionally substituted with one moiety
selected from the class consisting of straight or branched alkyl of 1

25 to 6 carbons, and -OR! 18 (wherein R118 is hydrogen or alkyl of 1
to 6 carbon atoms), |
(viii) -COR'®, wherein R'® is:

(a) a heterocyclic group selected from the class consisting of

pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl wherein said
30 heterocyclyl is optionally substituted with one halogen, straight or
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-OH, -Qalkyl (wherein the alkyl noiety is 1 to 6 carbon atons), 20 -NH2,
-NHMe and -NMe2, (c) a group of the fornmula -(CH2) COOH, wherein mis 0, 1
or 2, (d) a group wootbmf or nul a - (CH2) COOR25, wherein n i sPCL/USPUE842  and
wherein R25 i§ straight or branched alkyl of 1 to 6 carbon atons, or (e) a
group of the fornmula - (CH2)"CONHR25, wherein nis O, 1 or 2, 25 and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atons, (B)
groups of the formula NRA6R4A7, wherein R46 and RA7 are each independently
a hydrogen atom phenyl whi chbiascheduliiybofdlth § carbongorHR 12! (whentin R¥ §s hal ogen,
or R100e, wherein R100e is as ' ' ng4- 66 WO 01/ 07440
PCT/ US00/ 18884 (C) saturat eth%%%%f%?ﬁ alél{%grgugg@éﬁdc groups sel ected
fromthe class consist{iny €HO0yrrolinyl, pyrrolidinyl, piperidinyl,

pi perazinyl, norphokinylys@ithm;t hi omorphol i nyl, wherein said heterocyclic
groups are optionally nono- or poly-substituted with noieties

i ndependent | y5 s@®3eciseudthik om t he cl ass consisting 5 of: (1) oxo, (ii)

-OR10. 1, wherein4R101 is: h 13,8 .om (b) alkyl of 1to .7
carbons, wher ei anﬂ?aﬁva?%fgtéenﬁ’a"ﬂ(fm o%ﬁségaég@kyl 10 group is optionally
replaced with -OH, p$3RL10 (wherein R110 is an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHMe or. -Nwez, glc%b ac')f/é of 1 tq 7 carbons, wherein
any hydrogen atom of s&havlarliehis getopglly stsgy B ARISPEV R ed with - OH,
-OR111 (wherein R111 I'YA) R39¢, which is aryl or heteroaryl selected from the class consisting of

10 phenyl, pyridyl, and pyrimidinyl
® -CN, |
(B) nitro, or
(C) halogen;
RS isCl; _
15 Z is=C(D-; and,
R7 isCl |

and pharmaceutically acceptable salts thereof.

It will be appreciated that the compounds of the formula I have at least one chiral center.
20  Ultimately preferred are those compounds of formula I with the absolute stereochemistry
depicted below in formula II.

RY Z R
| P
1 _N
LT
D/ 4 "IR
R (m

Also preferred are the following specific compounds:

25
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an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHW or NMe2, 15 (d)

- CONR102R103, wherein R102 and R103 are each i ndependently a hydrogen atom
or alkyl of 1 to 7 awWoa44or wherein R102 and R103 constit ut ePET/E3/1A8%Ht ed
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between themforma heterocyclic ring, and wherein one carbon atomin
said 20 hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMe-,
or (e) -COOR104, wherein R104 is alkyl of 1 to 7 atons, (iii) -CONRLO5R106,
wherei n R105 and PRMN6~qL& each i ndependent®hy; # a hydrogen atom or 25
(b) straight or bran I al kyl of 1 to 7 ator cycloal kyl of 3 to 7
atons, or, wherein RI§5 and R106 constitute aysaturated hydrocarbon bridge
of 3 to 5 carbon at omng jch together with tha nifrogen atom between them
forma heterocycli®={ing, and wherein one =§(7 D 01/ 07440 PCT/ US00/ 18884
carbon atomin sai 'ocarbon bridge is ¥y repl aced by -0-,

-NH, or NM, (iv is an pen atom or stralght
or branched al kyY™ 570 1t @r bon at ons%— ?v) #3t or branched al kyl
of 1 to 7 carbon atons, al kenyl or al kynyl of 2 to 7 carbon atons, or
cycloal kyl of 3 to 7 carbons, wherein one or nore hydrogen atons of said
al kyl, al kenyl, al kynyl or cycloal kyl group is optionally replaced with a
noi ety independently selected fromthe class
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consisting of. 10 (a) oxo, (b) -OH, (c) -OR113, wherein R113 is al kyl of 1
to 6 carbon atons, (d) -OCOCH3, (e) -NH2, 15 (f) NHWe, (g) -Nwe2, (h)
-C2H, and (i) -COwoRvemswherein Rl 14 is alkyl of 1 to 3 caPOUBSIN188%s, or
cycloal kyl of 3 to 7 carbons, 20 (vi) acyl of 1 to 7 carbon atons, which
may be straight, branched or cyclic, and wherein one or nore hydrogen
atons of said acyl group is optionally replaced with a noiety

i ndependently selected fromthe class consisting of: (a) -CH 25 (b)

- OR115, wherein 15 is @l kyl of 1 to 6 3 onms, (c) -NH2, (d) -NHWe,
(e) -Nwe2, (f) - , 30 (g) oxo, -68 WO QJL/ 07440 PCT/ US00/ 18884 (h)
-CO2 R116, wherein 6 is alkyl of 1 to 3 warbon atons, (i) -CN,
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(j) the halogen atons, (k) heterocycles selected fromthe class consisting
of pyrrolidinyl, 5 piperidinyl, piperazinyl, norpholinyl and

t hi onor phol i nyl , andwo@nd44aryl or heteroaryl sel ected from t hePCl/osoe18884
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazolyl, (vii) -SO2R108, wherein R108 is: (a) phenyl, wherein said phenyl
moiety is optionally substituted with 10 one or nore noieties sel ected
fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and -OR117 (wherein R117 is hydrogen or alkyl of 1 to 6
carbon atons), (QQ ahegerocyclic group selected fromthe class consisting

of 15 pyrrolidinyl; peri di nyl, piperaziy '-¥phollnyl and

t hi onor phol i nyl , whekexn said heterocycl|c J'SB- is optionally substituted
with one or nore noielies selected fron1the c ass consi sting of the

hal ogen atons, str branched al kyl » 6 carbons, and -OR118

(wherein R118 is Hyd
strai ght or branch to 7 atonB

optionally substi
consi sting of the di?

carbon atoms), or (c)
said alkyl noiety is
ected fromthe class

'6ktraight gdBral kyl of 1 to 6
is hydrggeny or 25 alkyl of 1 to 6 carbon

Iogen

carbons, and - ORL: wherein

atons), (viii) - 9, wherein R109 is: phenyl, wherein said phenyl
noiety is optionallly substituted with one Jor nore noieties selected from
t he cl ass consi stongngf the 0% “oH

Y Y

N -0
]
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hal ogen atons, straight or branched alkyl of 1 to 6 carbons, and -69 WO
01/ 07440 PCTI US00118884 -OR120 (wherein R120 is hydrogen or alkyl of 1 to
6 carbon atons), @wooardet erocyclic group sel ected from t he PEVEY8/18884
consisting of © pyrrolidinyl, piperidinyl, piperazinyl, norpholinyi and 5
t hi onor phol i nyl, wherein said heterocyclyl is optionally substituted wth
one or nore hal ogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon atons), or (c)
straight or branc al Jgyl of 1 to 7 atorfil\ W bin said alkyl 10 noiety is
optionally substitu Wi th one or nore noig s selected fromthe class
consisting of the hanégen atons, straight oryoranched alkyl of 1 to 6
carbons, and -OR122 §5e|n R122 is hydrgge* O, alkyl of I to 6 carbon

b

atons), and (iXx) 5 X is an oxygen R3 is branched or
unbranched al kyl
5

gon at ons;
- CH2R55, wherei n, 5 15T enyl, which is t y substituted at the
4-position with: OEQ‘?A) R59e, which is afy yfcg htt greagy! selected fromthe
cl ass conS|st|ng phenyl, thi ophenyl idyl, pyrimdinyl and furyl,
wherei n one of t hydrogen at ons of sadg ryl or heteroaryl group is
optionally replaceﬁ W t h: N

' é( ,

N

()
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(i) methyl, 25 (ii) -CN, (iii) nitro, or (iv) halogen, (B) nethyl, (O
-CN, 30 (D) nitro, or -70 WO 01/07440 PCT/US00/ 18884 (E) halogen; R5 is
C; Zis =C(H)-; andwoofdads Cl; s and pharnaceutical | y accept ablresosadstss
thereof. 'More especially preferred are conpounds of the fornula | wherein:
Al is N; A2 is =C(H -; to Dis =C(SQ2R1)- or =C(C(O R )-, wherein Rl is
sel ected fromthe class consisting of (A) -R 00e, which is: branched or
unbranched al kyl of 1 to 6 carbon atons or cycloal kyl of 3 to 6 carbon
atons, in which al9 Icycl oal kyl groupet It hree hydrogen atons are
optionally and indepgndently replaced with: i) oxo, (ii) a group of the
formul a - COOR18, whergfn RI8 is straight or nched alkyl of | to 7
carbon atons or cyclogl kyl of 3 to 6 carbon afjons, (iii) a group of the

formul a - CONRI 9R20N=Wne in R19 and R20 ariﬁa 0

R N

O 0
X B
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i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or 20
cycloal kyl of 3 to 6 carbon atons, or wherein R19 and R20 constitute a
sat urat ed hydrocar wowibmriodge of 3 to 5 carbon atons whi ch t oBEVVe¥18§4t h
the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMe-, 25 (iv) a group of the fornmula -OR21, wherein R21 is a
hydrogen atom or a straight or branched al kyl or acyl group of 1 to 7

carbon atoms, ore\(w. & group of the foramyla-JtR23R24, wherein R23 and R24
are each, indepen ly, (a) a hydrogen @ -71 WO 01/07440
PCT/ U500/ 18884 (b trai ght or branched a or acyl of 1 to 7 carbon

atoms or cycl oal kyl pof S to 7 carbon atons, y(c).a group of the fornula

- (CH2) mDOOH, wheps(n W1s 0, 1 or 2, (d) a:g NEUp of the fornula

- (CH2) "O00R25, wyg -'mnn is 0, 1 or 2, 2wherein R25 is straight or

branched al kyl of QB aJroup of the fornula

(Gm"amwa5°—‘eum 1or2°ﬁ vmr n R25 is straight or

branched al kyl N] to 6 Carboh atons, gaturgf ed heterocyclic
ggg f pyrrol '

groups sel ected m t he cl ass con5|st| yl, 10 piperidinyl,
pi per azi nyl l'inyl and thlonDrphoI y wherei N said heterocyclic
groups are optlo ILy nono- or di- substl ed with noieties independently

selected fromt®e ¢ ass consisting of (P and

Cl

and their pharmaceutically acceptable salts.

Additionally it will be noted that certain compounds are usedul as intermediates in the
synthesis of the above compounds of the invention. In particular, compounds of the

10 formula
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(i1) -OR101, wherein 11101 is: 15 (a) a hydrogen atom (b) alkyl of 1 to 7
carbons, wherein one hydrogen atom of said alkyl group is optionally
replaced with -OH, -WRUIG#4pwherein R110.is an al kyl noi ety of PCT/USS0/EB884
carbon atonms), -NH2, -NHW or -NMe2, (c) acyl of 1 to 7 carbons, wherein
one hydrogen atom of said acyl 20 group is optionally replaced with -CH,
-OR111(wherein R111 is an alkyl noiety of 1 to 6 carbon atons), -NH2,
-NHMe or -NwMe2, (d) -CONRLO2R103, wherein R102 and R103 are each

i ndependently a hydrogen atom or al kf¥~g b 7 atons, or wherein R102
and R103 constitute a saturated hydroca bridge of 3 to 5 carbon 25
atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one cargon,atoa1|n said hydrocarbon bridge

is optionally replaced by -0-, -NH K-, or (e) -COORL04, wherein
R104 is alkyl of 1 to 7 atons, -72 07440 PCT/ USO0/ 18884 (iii)

- CONR1O5R106, wherein R105 and R106 ag'e eacl i ndependently: (a) a hydrogen
atom or (b) straight or branched al kyl of 1 7 atons or cycloal kyl of 3
to 7 atoms, wherein said al kyl or cycl oal ky\ _gjfoup is optionally 5
nmonosubstituted with -OH, -OR123 (wherein R123 ig2an alkyl noiety of 1 to
6 carbon atons), -NH2, -NHMe, -NMe2, pyrrolidinyl, piperidinyl,

pi perazi nyl or norpholinyl, or, wherein RL05 and R106 constitute a

sat ur at ed hydrocq&@gﬁ’
R! is selected from the class consisting of:
5 (A) hydrogen,

(B) the halogen atoms, and

(C) SO,;M" wherein M* is
@ Li,
(i) Na',

10 (i) K, or

(iv) MgX", wherein X is a halogen; and

R? is selected from the class consisting of:

(A) the halogen atoms,
(B) aryl, selected from the class of
15 () phenyl,
(i) pyridyl, and
(iii) pyrimidyl, and
(©) CN.

20

Svnthesis of the C 1s of the Invent]

Compounds of the invention may be prepared by the general methods described below.
Typically, reaction progress may be monitored by thin layer chromatography (TLC) if
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bridge of 3 to 5 carbon atons which together with the nitrogen 10 atom
between them forma heterocyclic ring, and wherein one carbon atomin said
hydr ocar bon bri dgewiosiegio onal |y replaced by -0-; -NH, or PEIVESI)/18884v)

- COCR107, wherein R107 is a hydrogen atom or straight or branched al kyl
of 1 to 7 carbon atons, 15 (v) straight or branched alkyl of 1 to 7 carbon
atons or cycloalkyl of 3 to 7 carbons, wherein one to three hydrogen atons
of said al kyl or cycloal kyl group is optionally replaced with a noiety

i ndependent |y sellesitedel:ﬂde‘sirqﬂnhtetmﬂdiatf;bmr@gﬂsmﬁemgiﬁbyehymwmm (b) - OH,

mllS Vm 1} )
f KILZ () - NH(I?/{Eﬁ#cp fe Lndjchﬁr&teﬁiz&i%laijbr?ﬁo?é &I’t?hf fﬁl%nq egm-Br cos. El e)
is al kyl of 1 t dechnigues: Pyeye%‘a?wrn tarting rgaterials andpspgents_ 73 \\n

01/07440 PCT/ USQ%]eltBﬁ%amérMélﬁy a%ilﬂ)le 6 maly b Prepar@itydaeskilled ibthe athisi may be
straight, branche li.c nd n one or two hydrogen atons of said
acyl group is opff ﬂﬁﬁ%‘}e‘f‘%g ed i fhe g‘?ﬂ‘b’%% " moi ety selected fromthe cl ass
consisting of. (a) -OH,

Intermediates used in the preparation of the compounds of formula I may be prepared by

the method described below and outlined in Scheme I.

Scheme I
RS Z\ R
3 7 1) aq. Base I Z
R3><R4 R R Heat :
+ " N
H,N~ ~CO,H Z 2) Acid 0 o
Heat 3
NCO R
R
]| _ v
5 S 7
R l Z\ R R I Z\ R
Hydrolysis
PzSa / /
NG - Sxy N0
R* R*
Vi Vil

10
An appropriate amino acid (III) is dissolved in aqueous base (such as, for example, NaOH,
KOH, NayCO3, NaHCO3, K2CO3 or KHCO3) and warmed to between about 20 and 90

OC. An appropriate isocyanate (IV) is added to this mixture and the resulting solution is
15  stirred until the reaction essentiaily reaches completion. Upon cooling, the mixture is
acidified and the resulting ureidoacetic acid is isolated by filtration or by extraction into
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5 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d)
-NHMe, (e) -Nwve2, (f) -NHCOWwe, 10 (g) oxo, (h) -CO2:R116~ wherein R116 is
alkyl of | to 3 carbwoosereses, (i) -CN, (j) the hal'ogen atons, PCRYS00/18884
het erocycl es sel ected fromthe class consisting of pyrrolidinyl, 15
pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or
het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii) -SO2R108,
wher ei n R108 i rgapigjolysint rRemovaliofsobient pediiads {hinintephediate weijoacstic agid.i Iontael | y
substituted wi t,,20 gﬁ&@ i.ng of the
hal ogen at ons, st%al &ﬁ&bggh‘gfr(ggc Qto?ioqﬁ%%pﬁt%e&%écar %Egda%gdﬁg OR117
(wherein R117 W@Wﬁhfﬁ’ﬁﬁ@& inthe prpgenqe ofg cata ma@O@a?tbeﬁ (etoarsipr expmple
het er ogycl : c grsmmcsah &q&rﬁdesmrﬁns}ahh,aaeﬂeﬁegﬂfmaausi nya&cmam &?&5 rn\cAahhl di nyl, ;
i peridin erazin phol i ny ereln sai
Ircl)eltoerocyclyl ¢ gr f”'sa%‘i?ﬂ’?%ﬁvé p"’%“ﬁé‘?er}lf EBY‘{%WW PSePsit A ect ed from
t he cl ass ConsIcslﬂdcmglorﬁihehydletohaaly(ﬁgfhﬁomampmﬁcsﬂdnabyghtexmmhrsﬁmgwd al kyl of i
to 6 carbons, %EgmMQgﬁ%&%r&%@&ﬁﬂhﬂmﬁll8 i s hydrogen or alkyl of 1 to 6

carbon at oms)

If the thiocarbonyl VII is desired, several reagents are known in the literature which will
10 convert carbonyls to thiocarbonyls. A typical sequence involves heating the substrate with
a reagent such as P7S3 in a high boiling solvent such as tetralin for between 1 and 48 h.

Isolation of the product follows relatively standard conditions such as the dilution of the
mixture into an organic solvent such as EtOAc and washing this mixture with water and
saturated aqueous NaCl followed by drying and concentration. Purification is

15 accomplished by silica gel chromatography or recrystallization, to afford VI.

Intermediate VI can be selectively hydrolyzed to the desired monothiocarbonyl compound
depending on the choice of conditions. In general the thiocarbonyl at the 4-position of the
ring is more susceptible to nucleophilic conditions. It can be converted to the 4-oxo-

20  species (VII) by treatment with aqueous ethanolamine followed by acid hydrolysis.
Purification is easily performed by silica gel chromatography or recrystallization.

Alternatively, the methyl or ethy! ester of Il may be reacted with an aryl thioisocyanate
(IV: -NCS instead of -NCO) in a suitable solvent, such as 1,4-dioxane, under an inert
25  atmosphere at about 50-100 °C for about 1 — 24 h to provide VII.

If one uses the racemic I or ester of I11, the product (V or VII) is racemic at the
asymmetric carbon. By starting with a single enantiomer of III or ester of III, one obtains
the single enantiomer of V or VII.

30
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WO 01/ 07440 PCT/ US0O0/ 18884 (c) straight or branched alkyl of 1 to 7 atons,
wherein said alkyl noiety is optionally substituted with one noiety

sel ected fromthe Weoaem4consi sting of the hal ogen atons, st PEVBHYI88H
branched al kyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or
alkyl of 5 1 to 6 carbon atons), (viii) -CORL09, wherein R109 is: (a)
phenyl, wherein said phenyl noiety is optionally substituted with one

noi ety selected fromthe cl ass conslséhgg_of t he hal ogen atons, straight

or branched al kyJompéunds of forguled wherp4, Gkand D r ffHanayibe synthgsized 2h | s
hydrogen or al kyys@itedin Sthefic RRROREBIMBN. (D) a heterocyclic group
selected fromthe class consisting of pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl and thionorpholinyl, wherein said heterocyclyl is
optional |y substScheiedd W th one hal ogen, straight or branched al kyl of 1
to 6 carbons, or 15 -OR121 (wherein R121 is hydrogg? orsal lkyl of 1 to 6
carbon atons), or (c) straight or branched al kyl o /% atons, wherein

said al kyl noietynjs optionglly ituted with one ity selected from
the class consigting of the|hal ogen atons, straight or|branched al kyl of
20 1 to 6 carbons nd PRR122 (wherein R12¥Nis hydrﬁ e oal kyl of 1 to 6
carbon atons), d ({i xJ -CHQO IS ap oxygen ato i$ branched or
unbranched al kyl l1to3c rq)n togs; 25 R4 i;ig Sof the fornula
- CH2R55, wherei n, qy—? R
vill _ IX
7
RA_Zy R
Acid
—————

R ®
s N
g
R
| (A1=N, A2=CH, D = CH)

Azide VIII is added to a solution of PPh; in a suitable solveht such as toluene, under inert
atmosphere and allowed to stir at ambient temperature for about 1224 h. The
appropriate thiohydantoin VII is then added and the reaction heated under inert

10  atmosphere, preferably in a sealed tube at about 130 — 140 °C for about 1-4 days to
provide IX after concentration and purification by silica gel chromatography. An acid,
such as trifluoroacetic acid, is added to a solution of IX in a solvent such as dichloroethane
and heated under inert atmosphere at about 50 — 100 OC for about 12 — 24 h to provide [
(A' =N, A2 = CH, D = CH) after standard workup and purification.

15
Analogs of [(A' =N, A? = CH) where D is 2 carbon substituted with various groups, such
as halogen, CN, CHO, an alky! group, an alkyl or aryl sulfide, sulfoxide or sulfone, may be
prepared as described below and outlined in Scheme IIL.
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R55 is: phenyl,

which is optionally substituted at the 4-position with: (A

R59e, which is aryl or heteroaryl selected fromthe class consisting of
phenyl , thiophenyl, wonoiando, pyrim dinyl and fiuyl, wherein onecoisobimssss - 75
WO 01/ 07440 PCTJI1JS00118884 hydrogen atons of said aryl or heteroaryl
group is optionally replaced with: (i) nmethyl, (ii) -CN, 5 (iii) nitro,
or (iv) halogen, (B) nethyl, (C) -CN, (D) nitro, or 10 (E) halogen; R5
is d; Zis -C(H-; and, R7 is d; and pharnaceutically acceptable salts
thereof. 15 Penultimately preferred are conpounds of forrmula | wherein:

A is =N; A2 iGhenfeqi) - Dis =C(SQ2RI')-, wherein Rl is selected fromthe

class consisting of: 20 (A nethyl, and

10

15

R R’

Rs Z\ RT N
I

2 I =
N§|/N N-halogen succinimide \\I/N
<\/N R - N—\ﬁ R
R¢ Hal R

1{A'=N, A2=CH, D=CH)

I (A" =N, A2 = CH, D = C-Hal)

I (At =N, A2=CH, D=C-M) I (A'=N, A2 =CH, D =C-E)

In Scheme III, M is a metal atom such as Li or Mg, Hal is Cl, Br or I and E is a functional
group transferable by an electrophilic reagent and can be, but is not restricted to, Cl, Br, I,
CN, alkyl, CHO, SOM, SO4R or CO2R, where R is alkyl or aryl.

The desired N-halosuccinimide (about 1 mole equivalent) is added in portions to a solution
of I(A'=N, A2=CH,D=CH),ina suitable solvent such as methylene chloride at about
—10 °C to ambient temperature, preferably at about 0 °C, and stirred for about 2 to 15 h,
Following workup and purification, I (A' =N, A% = CH, D = C-Cl, C-Br, C-]) is obtained.

The halogen substituted compound I (A' =N, A?=CH, D = C-Cl, C-Br, C-I) may be

transformed to an organometallic intermediate I (A'=N, A>=CH, D=C-M, where M is a
metal atom, such as Li or Mg) by treatment with an organometallic reagent, such as an
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(B) saturated heterocyclic groups selected fromthe class consisting

of pyrrolidinyl, piperidinyl, piperazinyl and norpholinyl wherein said

het erocyclic groupwoamen4topti onal |y mono- or di-substituted REVESOPSBMLI es

i ndependent |y sel ected from the class consisting of: 25 (i) oxo, (ii)
-OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl of 1 to 7 carbons,
wherei n one hydrogen atomof said alkyl group is optionally replaced with
-OH, -OR110 (wherein R110 is -76 | WO 01/07440 PCT| USOO 18884 an al kyl

moi ety of 1 to @lkelor yhlitkiom awd Grignppdpeagenty Flis caganomgtallic intggmedigiemaypy| of 1 to
7 carbons, wher glabepigh AYLERIER, P88 I BRIT) A or il WiRchimiaiobanal | y
replaced with -OH, -OR' 11 (wherein R111 i ? an.al kyl. nmoiety of 1 to 6

car bon atom;),_w,e,anmrwlsmwlzhbn%ﬂﬂﬁkl m%éé‘f@@}a iFein R105 and
5106 ﬁrg e?ﬁhl [ lag,mf mﬁ@g&l afalkiybor afy! éhjclsfgate, aatatkyl hatide, VIV disibthylfoghdmide

ranched al kyl o t tons O | O L \Piaz3 t. erein said
al kyl or cycIsoapki"iﬁ"gdgod‘tﬂﬁ’%?g@ﬁf%%ﬁ%ﬂ@‘mbﬁ&ug&s{?%ﬁfgdgvmthow?m, - OR123
(wherein R123 | substituted wigh variousigesups, gich ps GLBrol, ENrasatkybgrenpsgn alkyhpraryl . NHVE,

-NMe2,  pyrroli dinul an Rigi6f deflisilihe, CHOPG 3dififbYe sl THIRAIRAR niaf Bt furthe, Wher ei n
R105 and R106 const |’tmqte a ir%ituraefed ﬁfﬁr ocar bson bri dge c?? 3 to 5 carbon
at oms whi ch tog@lﬂﬁ'é?d withiafeagent, sFﬁhtaF Bﬁgﬁum peroxymonosulfate, or m-chlorobenzoic acid, to

provide sulfoxides or sulfones. The sulfinate salts may be further transformed to produce

10  sulfones and sulfonamides as described below.

More specifically, compounds I (A’ =N, A% = CH) with D = CN may be obtained by
treating a solution of the corresponding halide, preferably iodide I (A'=N, A?=CH, D =
C-l), in a solvent such as THF with an alkyl magnesium reagent, such as cyclopentyl

15 magnesium bromide, at about—78 to 0 Oc, preferably about -30 to —40 OC, under an inert
atmosphere, for about 1 to 5 h to generate an organomagnesium species I (A' =N, A?=
CH, D = C-Mg). Tosyl cyanide is then added and the reaction allowed to gradually warm
to ambient temperature and to proceéd for about 1 to 24 h. Following workup and
purification, I (A! =N, A? = CH, D = C-CN) is obtained.

20 _ |
Compounds I (A! =N, A2=CH, D = C-SO;R where R = alky! or aryl) may be obtained by
treating the organomagnesium species I (A'=N, A%=CH, D = C-Mg) as generated above
with an alkyl or aryl sulfony] chloride. Alternatively, one may add an alkyl- or.
‘aryldisulfide, or an alkyl- or arylthiosulfonate (prepared by oxidizing the corresponding

25 alkyl or aryl disulfide, for example with - chloroperoxybenzoic acid in a suitable solvent
such as methylene chloride) and then heating the reaction at about the reflux temperature
of the solvent for about 1 to 3 h to obtain I (A' =N, A*=CH, D = C-SR, where R =alkyl
or aryl) after workup and purification. The resulting product may be oxidized to the
corresponding sulfoxide or sulfone with a suitable oxidizing agent such as potassium

30  peroxymonosulfate or m-chloroperoxybenzoic acid.
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15 atom between them form a heterocyclic ring, and wherein one carbon atom
I n said hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMe-,
(iv) -COOR107, wherewnofRI®¥ i s a hydrogen atom or straight or poreseeissgs

al kyl of 1 to 7 carbon atons, 20 (v) straight or-branched alkyl of 1 to 7
carbon atons wherein one or two hydrogen atons of said al kyl group are
optionally replaced with noieties independently selected fromthe class
consisting of, (a) oxo, (b) -OH 25 (c) -OR113, wherein 8113 is al kyl of i
to 6 carbon at Gempoundsih(A' ©NDAHS CH) with DIHE-CO:R, twhere Riivis, alkyl of)an-atyhx@yp, 30 (h)

-C&2H, and - 77 rﬁ(é?b@&étﬁie%%ﬁ’ﬁ?{éh{%@aﬂ%g%m&' eclgggg Car%\fgﬁwﬁ R114 is

al kyl of 1 to 3 Carbon_atons %I) acyl of
| to 7 carbon APeARsiategikykes aprhshl qsefogweamgmﬂvenbflﬁhe%ﬁ airabeysc20ite -

vvhelr ei ndone ﬁr ﬁmﬂw&s&tg@m%h@d& amersﬂmdsp}a&wor £HoRU3 nhifi toOIK wdial I y 054 (b}
repl ace W t a,.nol e | ected fromthe c|l ass cons \
T ORI E, wher'e ﬁ“ﬂﬂ%ﬁ*? R 1 ogp 151901 IR er PR AD im0 B Kyl hng

quenching, for example with aqueous sodium bicarbonate, workup and purification, I (A’ =

N, A®=CH, D = C-CO;R) is obtained.

Compounds I (A' =N, A= CH) with D = C-CHO may be obtained by treating a solution
10 of the corresponding halide, preferably iodide (I: A' =N, A% = CH, D = C-I), in a solvent
such as THF with an alky! lithium, such as #-BuLi at about —50 to —120 °C, preferably
about —100 °C, under an inert atmosphere for about 15 min to 1 h. N,N-
Dimethylformamide is added and the reaction gradually allowed to warm to about 0 °C
and stirred for about 1 h. Following quenching, for example with aqueous ammonium
15  chloride, workup and purification, I (A' =N, A% = CH, D = C-CHO) is obtained.

One may also synthesize certain compounds of the invention by treating the
organomagnesium intermediate as generated above with sulfur dioxide to generate an
intermediate magnesium sulfinate salt. This intermediate may be treated with alkylating
20  reagents, such as alky! halides to produce additional compounds of the formula I (A' =
A?=CH) with D = C-SO.R (R = alkyl). The intermediate magnesium sulfinate salt may
also be treated with N-chlorosuccinimide to generate the sulfonyl chloride I (A! =N, A2=
CH, D = C-80,CI). The sulfonyl chloride can in turn be treated with amines to produce
desired sulfonamides 1 (A1 =N, A2=CH, D = C-SO,NRR’ where R and R’=2a hydrogen
25  atom, an alkyl or aryl group, or together comprise part of a heterocyclic ring).

Analogs of 1(A' =N, A?=CH) with D = C-SO;NRR’ where R and R’ together comprise

part of a heterocyclic ring and where R and/or R’ contains a second nitrogen, for example

piperazine, can be further substituted on the second nitrogen, for example with acyl, alkyl,
30 aryl, carbamyl or sulfony! as described below and outlined in Scheme IV,
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(d) -NHWe, 10 (e) -Nwe2, (f) -NHCOW, (g) oxo, (h) -CO2 R116, wherein
R116 is al kyl of Ito 3-carbon atons, (i) -CN, 15 (j) the hal ogen atons,

(k) heterocycles selomtvmed fromthe class consisting of pyrroPCHUSH)18884

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or
het eroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, fiuyl, pyrrolyl and oxazolyl, 20 (vii) -SO2R18,
wherein R 08 is: (a) a heterocyclic group selected fromthe cl ass
consisting of HehemelV di nyl, piperidinyl, piperazinyl and norpholinyl
wherein said heterocyclic group is optlonally substituted with one noiety
sel ected fromthe class consisting of straight or branched_al kyl of 1 25 to
6 carbons, and -OR118 (whegein Rl ;18 is hydrogen or al R to 6 carbon

atoms), (viii) - CORL09, whRSwei 109 is: (a) a het erocyclli c Jgroup sel ect ed
fromthe class consisting of rrolidinyl, piperidinyl p perazinyl and
nor phol i nyl wherein said 30 eterocycIM#.xs opti onal | tuted with
one hal ogen, straight or 1/ 07440 PCT/ USQQ/ 18 br ghed aIkyI of
1 to 6 carbons, or CR121\£ er q R121 is hydrogen or aI I"Rof 1 to
carbon atons), and
( ,7 R.r
| (A = N, A2=CH, D = SO,NRR) I (Al = N, A2 = CH, D = SO,NRR")

(where NRR' is piperazine) (where NRR' is N-substituted piperazin

In Scheme IV, R” is a functional group transferable by an electrophilic reagent and can be,
but is not restricted to, an alkyl group, COR, CONRR’, CO:R, or SO;R, where R or R’ is

alkyl or aryl.

10  The compound bearing the heteroatom can be treated with reagents such as an alkanoyl or
aroyl chloride, alkanoyl or aroyl anhydride, alkyl halide, alkyl or aryl sulfonyl chlorideor
alkyl or aryl isocyanate to produce compounds where I (A'=N,A’=CH)andDisa
carbon substituted with a sulfonamide which itself is further substituted with various
groups such as alkyl or aryl amides, alkyl amines, alkyl or aryl sulfonamides, and alkyl or

15  arylureas.

More specifically, compounds I (Al =N, A? = CH) and where D is a carbon substituted
with a piperazinesulfonamide which itself is further N-acylated may be obtained by
treating a solution of the corresponding piperazinesulfonamide, in a solvent such as N,N-
20  dimethylformamide with an appropriate carboxylic acid, in the presence of a coupling
agent, such as polystyrene resin-bound carbodiimide, at about 20 °C for about 2 t0 24 h.
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(ix) -CHO X is an oxygen atom 5 R3 is nethyl; R4 is a group of the
formul a - CH2ZR55, wherein, R55 is: phenyl, which is optionally substituted
at the 4-position w WRO1/7#0 R59e, which is aryl or heteroaryl ET/E¥0/48884 r om
the class consisting of 10 phenyl, pyridyl, and pyrindinyl (B) -CN, (B)
nitro, or (C halogen; R5is d; 15 Zis =C(H-; and, R7 is d; and

phar maceutically acceptable salts thereof. It wll be appreciated that the
conpounds of the formula I have at |east one ¢hiral center. 20 Utimtely

preferred are tHebavang wersen and purificationrcempaungs I(Ar 7i N Ae= GHedwhere D=is a

st ereochemi st r \arbsiPdRbstinRsh WAt a8 Weylafed pReribihadulfdnamide aré obtiined® DAN Re R4 Al so
preferred are the followi ng specific conpounds: 25 -79 WD 01/07440

PCTI US00118884 Ct | C | _
Alternatively, these compounds may be obtained by treating a solution of the

S corresponding piperazinesulfonamide, in a solvent such as dichloromethane with an
appropriate alkanoyl or aroyl chloride, in the presence of a base, such as triethylamine, at
about —20 to 20 °C, preferably about 0 °C for about 15 min to 2 h. Following quenching,
for example with aqueous sodium bicarbonate, workup and purification, the desired
acylated piperazinesulfonamides are obtained.

10
Compounds I (A! =N, A% = CH) and where D is a carbon substituted with a
piperazinesulfonamide which itself participates additionally in an urea linkage may be
obtained by treating a solution of the corresponding piperazinesulfonamide in a solvent
such as dichloromethane with an appropriate isocyanate, at about 0 to 40 °C, preferably
15 about 20 °C for about 2 to 24 h. Following workup and purification, compounds I (A! =
N, A? = CH) and where D = is a carbon substituted with an urea functionalized

piperazinesulfonamide are obtained.

Alternatively, compounds I (A! =N, A2 = CH) and where D is a carbon substituted with a
20  piperazinesulfonamide which itself is further N-sulfonylated may be obtained by treating a

solution of the corresponding piperazinesulfonamide, in a solvent such as dichloromethane

with an appropriate sulfonyl chloride, in the presence of a base, such as triethylamine, at

about —20 to 20 °C, preferably about 0 °C for about 15 min to 2 h. Following quenching,

for example with aqueous sodium bicarbonate, workup and purification, compounds I (A!
25 =N, A= CH) and where D = is a carbon substituted with a sulfonylated

piperazinesulfonamide are obtained.
Functional group transformations well known in the art may be employed to modify the

substituents on D illustrated above to obtain additional compounds of the invention.
30
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Nct 01=0Br 01=01 ~-N C C CCO N / N~N" Y _NOCT=ON OTOCO N

5C ad a d NN N~N~YBr\YO:T006::00NN HHOH -80 WO
01/ 0744Q PCTI USCIY $e’8d440C CI Cl | ( NCC/ Bf PCT/US00/18884

Analogs of 1 (A! =N, D = CH) where A? is a carbon substituted with various groups, such
as halogen, CN, CHO, an alkyl group, an alkyl or aryl sulfide, sulfoxide or sulfone, may be
prepared as described below and outlined in Scheme V. In Scheme V, M is a metal atom,
such as Li or Mg, Hal is Cl, Br or 1, and E is an functional group transferable by an

5 electrophilic reagent and can be, but is not restricted to, Cl, Br, 1, CN, alkyl, CHO, SO-M,
SO;R or CO:R, where R is alky! or aryl.

Scheme V

R 2N R 2 R
ol 3
N _ N-halogen succinamide \r ‘r
e "
R

| (A'=N, A2=CH, D=CH) I {At = N, A2 = C-Hal, D = C-Hal)

RY IZ\ R’ R Z R
> Ao
1.RM N
f‘ 1. RM Nee AN
P Hal——&\r _—
2.0 N R e E_G-—\ﬁ oy
R

| (A1 =N, A2 = Hal, D = CH) | (At=N, A2=E, D=CH)

10

The desired N-halosuccinimide (about 2 .mole equivalent relative to I) is added in portions
to a solution of I (A! =N, A?=CH, D = CH), in a suitable solvent such as methylene
chloride at about —10 °C to ambient temperature, preferably at about 0 OC, and stirred for

15 about2to 15 h. Following workup and purification, I (A’ =N, A’=D=C-Cl, C-Bror C-
I) is obtained.
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NN Br 01=0 0 NNCH OOHHCC | NO O NT=ONIN VN#Zy 5 CqC
C'(: d NN N (N_(Ta.::ZzwOT=00=y=0 NBr N 0O NHz NHZ -81 WO
01/ 07440 PCT/USO0/ 186641078 Cl C ~ CI N- N N.-< NO NN g OPCHOSMISEN=O

Br NNOHZOM™MHOC C cda

The compound I (A' =N, A?=D = C-Cl, C-Br or C-I) may be treated in a solvent such as
THF with an alkyl magnesium bromide, such as cyclopentyl magnesium bromide, at about
~78t0 0 °C, preferably about —30 to —40 OC, under an inert atmosphere, for about 1 to 5 h.
An aqueous acid, such as 1IN hydrogen chloride or saturated NH4Cl solution, is then added.

5  Following workup and purification, 1 (A' =N, A2= C-Cl, C-Br or C-, and D = CH) is
obtained.

The halogen substituted compound I (A! =N, A2 = C-Cl, C-Br or C-I, and D = CH) may
be transformed to an organometallic intermediate I (A' =N, A2 = C-M, D = CH, where M

10  is an metal atom, such as Li or Mg) by treatment with an organometallic reagent, such as
an alkyl or aryl lithium or magnesium reagent. This organometallic intermediate may be
reacted with an electrophile, such as an N-chloro-, bromo- or iodo- succinimide, tosyl
cyanide, an alkyl halide, an alkyl or aryl sulfonyl chloride, an alkyl or aryl disulfide, an
alkyl- or arylthiosulfonate, an alkyl or ary! chloroformate, N,N-dimethylformamide or

15  sulfur dioxide, to produce the analog of 1 (A! =N, D = CH) where A? is a carbon
substituted with various groups, such as Cl, Br, I, CN, an alkyl group, an alky] or aryl
sulfone, an alkyl or aryl sulfide, CHO, or a sulfinate salt. The sulfides may be further
oxidized with a reagent, such as potassium peroxymonosulfate, or m-chlorobenzoic acid, to
sulfoxides or sulfones. The sulfinate salts may also be reacted with an alkylating reagent,

20  such as an alkyl bromide or iodide to produce sulfones. Alternatively, the sulfinate salts

' may be transformed into the sulfonyl chlorides with a chlorinating reagent, such as NCS.

The sulfonyl chlorides may be reacted with an amine to produce sulfonamides I (A' =N,
A?=C-SO;NR'R? D = CH).

25  More specifically, compounds I (A! =N, D = CH) with A2 = C-CN, C-SO:R or CO,R,
where R is alkyl or aryl, C-CHO, C-SO,Cl and C-SO;NRR’ may be prepared from the

corresponding halide or organomagnesium species as described above (Scheme II) for D.

Functional group transformations well known in the art may be employed to modify the
30  substituents on A? illustrated above to obtain additional compounds of the invention.
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Functional group transformations also allow the derivatization of R*. In particular, when
R* is a brominated or iodonated benzyl group, these halogens can often be replaced with
aryl groups by techniques known in the art, for example by treating a solution of the

halogenated benzyl group, with an organometallic reagent such as an aryl boronate,

5 boronic acid or stannane, in a solvent such as a mixture of toluene and ethanol, in the

presence of a base, such as aqueous sodium carbonate, with a metal catalyst, such as
Pd(PPhs)s, at about 75 to 110 °C, preferably about 85 °C for about 2 to 24 h. Following
workup and purification, I (R* = CH,C4H;Ar) is obtained, where Ar can be, but is not
limited to, furyl, phenyl, pyridyl, pyrimidyl and thiophenyl.

10

Compounds of formula I with A' = A= D = N may be prepared as illustrated in Scheme

VI and described below.
Scheme VI
15 .
S 7 S 7
R Z\ R - R /zl R
I - ) N
s N o 1. Alkylation N o NaN,
“S _ 2. Oxidation E‘“'ﬁ f ”
R 3
4 R? R
Vil X
S 7
R l S R
Coupling >
——————
Conditions Nes N, .0
\\N’Nle

I(A'=A2 =D=N)

N=§ o,H
"!\‘Nl -iRS
Xl

Intermediate VII is treated with an alkylating agent such as diethyl sulfate, in a suitable
solvent such as aqueous base and THF. After workup and purification, the intermediate is
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treated with a suitable oxidizing agent such as potassium peroxymonosulfate to give
sulfoxide X. A solution of X is then treated with NaN; at ambient temperature for about
12-24h. Upon workup and purification, carboxylic acid X1 is obtained. Intermediate XI
is then reacted under standard peptide coupling conditions, for example treatment with 1-

5  (3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) and 1-
hydroxybenzotriazole (HOBT) and a base, such as diisopropylethylamine, in a suitable
solvent such as DMF for about 5 to 24 h at ambient temperature. Following workup and
purification, I (A' = A?=D =N is obtained.

10  Compounds of formula I where A' =N, A% =N, and D = CH may be prepared as
illustrated in Scheme VII and described below.

Scheme VII
RGN RA__Z__R
I X
NH,NHCHO Xy Acid I y
X - N - N O
7 0
8 lu
N R® : NN R®
. R R
Xit 1{(A;=A, = N,D=CH)

15

Intermediate. X (Scheme VI) is treated with formic hydrazide in a suitable solvent such as
DMSO, under an inert atmosphere at about 50 to 100 °C for about 5 to 24 h to provide XII
after workup and purification. Intermediate X1 is treated with a catalytic amount of an

20  acid, such as p-toluenesulfonic acid in a suitable solvent, such as toluene. Molecular
sieves or a trap to collect water formed in the reaction may be employed. The reaction is
heated at reflux temperature for about 3 to 12 h. The desired compound of formula I (A! =
N, A?=N, and D = CH) is obtained following purification.

25  Analogs of I (A’ = N, A% = N) where D = C substituted with various groups may be
prepared as described above for analogs of I (A' =N, A2 = CH).
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O=SS=ON N NN O-~-HJ5 and their pharnmaceutically acceptable salts.
Additionally it wll be noted that certain conpounds are usedul as
internedi ates in tweoveyst hesis of the above conpounds of thecCT/ussessi4on. | n
particul ar, conpounds of the 10 fornula -85 WD 01/07440 PCT/ US00/ 18884 Cl
a 19,0, YNO NRL R wherein, R is selected fromthe class consisting
of: 5 (A hydrogen, (B) the halogen atons, and (C) SO M' wherein M- is
(i) Li+, (ii) Na, 10 (iii) K+, or

The invention is further described by the following synthetic examples.

Synthetic Examples

10
A solution of amino-ester XIII and 3,5-dichlorophenylisothiocyanate (1:1 molar ratio) in
1,4-dioxane was heated at 90 °C under N for 10 h. The mixture was concentrated to give
the thichydantoin derivative XIV. The product was characterized by 'H NMR and mass
spectroscopy.

15
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(iv) MgX+, wherein X is a halogen; and R2 is selected fromthe class
consisting of: (A) the hal ogen atons, (B) aryl, selected fromthe cl ass of
15 (i) phenyl, (ii) ywoelaryo, and (iii) pyrimdyl, and (C) CNPCR(S00/18884
synt hesis of the Conmpounds of the Invention Conpounds of the invention may
be prepared by the general nethods described below Typically, reaction
progress may be nonitored by thin | ayer chromatography (TLC) if -86 WO
01/ 07440 PCT/USOCO 18884 desired. If desired, internediates and products
may be purified b'§°%Wh@moﬂ@‘ha@wlmi)lstdluewﬂgeﬂa)m@ﬂérwase@ﬂef}'m@lx\(@dl i on,
and char act er i zedphy omer@ﬁmﬂgsﬁomteﬁ:ﬁ&adreuem%mﬂy%mﬁﬂﬁ@ 5 thidR witB S

spectroscopy and nel £ing poi Starti ngbmaterl als and re re either

commerci al |y avai 1946 dbgmixtis Whsededader ‘W‘ﬁﬂ@@k"r?"l‘iéﬁ?tﬁdﬁt l3r‘?e143r@ foding 5
met hods descri beds aays,tchmﬁhfeahf@ﬂunhwt@rsmwgeecmmww&&hmmﬂxmt he

preparation of 5t und f for DI ared t he net hod
descri bed bel oiv an pfﬁﬁ‘fq HW%‘%% tgp 3 a RS Z R7 1) aq.
Base R RR Heat

To a solution of XVI in dichloroethane was added trifluoroacetic acid (TFA, 5-6 eq). The
mixture was heated under N; at 90 °C overnight. The residue was taken up in EtOAc,
washed with saturated NaHCO,, dried (Na,SO;) and concentrated. The residue was

10  purified by silica gel chromatography to give the title compound 1, m.p. 36 —37.5 °C. The
product was characterized by '"H NMR and mass spectroscopy.

N

QN

=
|

-
=
-

<

To a solution of compound 1 (1.82 g, 4.04 mmol), in CH,Cl, (20 mL), cooled to 0 °C was

20  added in small portions N-iodosuccinimide (1.43 g, 6.04 mmol). Pyridinium p-
toluenesulfonate (100 mg, 0.40 mmol) was added and the mixture was stirred at 0 °C for 3
h, during which, additional N-iodosuccinimide (400 mg, 1.68 mmol) was added to
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OO0 1-12N C2H + 2) Acid NHeat \\ 3 NCOHR 4111 IVV RS ZR/I RS ZR
P2S3 / Hydrolysis SNSSNO RRa 344 10 VI VIl An appropriate am no
acid (I1l) is di ssswomd4#n aqueous base (such as, for exanpl ECT/PAEE84 KOH,
Na2CQO3, ' NaHCO3, K2C03 or KHCO3) and warmed to between about 20 and 90 C
An appropriate isocyanate (1V) is added to this m xture and the resulting
solution is 15 stirred until the reaction essentially reaches conpletion.

Upon cooling, the mixture is acidified and the resulting urei doacet ic acid
i s isolated by féompletttheoprction. Fhe mixturewasidivied withdCHCl.waplgdvithd §%Ns2S0s

PCT/ US00/ 18884 Qa0 lafied4 y&%m&%? my%xd&éwas Q&ruﬁmsy $7 3 G BRmafdEraphy to

I nt ermedi ate urel doacetic acid ted by aull US Pat ent

4,099, 008), the. $‘YR%‘P¥F@&°§?’E“&?@P’BB‘§’€%¥ fl(?g&lﬁ“ﬁz? 53@?/0“ P ating in

the presence of ghakabmkyby ‘6l NMRutima§ spagiostopysuch as, for exarrpl e, sulfuric
acid, nethanesul fonic acid, benzenesulfonic acid or hydrochloric acid) in

an 5 organic dr aqueous soI vent, to produce the desired hydantoin g\/).
Wor kup consi st s Dficdide@h ineyaliode pmﬂucbﬁﬁom)ldaﬁe orilyproductliyjusing mprg thag g anole

purification by, eqmglelﬁg(&ml)&rsucihilﬁl&ﬁn tfe lsame procedure as described above.

10 Example 3

A solution of compound 2 (33 mg, 0.0572 mmol) in THF was treated with 2 2.0 M solution
15  of cyclopentylmagnesium bromide (57 uL, 0.114 mmol) at -30 °C under nitrogen. The
mixture was stirred at —30 °C for 2 h before a solution of tosylcyanide (70 mg, 0.367
mmol) in THF (0.5 mL) was added. The mixture was stirred at ~30 °C for 1 h then at room
temperature overnight. The reaction was quenched with a saturated NH,CI solution at0
°C. Extraction with EtOAc followed by silica gel chromatography gave compound 3 as a
20 foam (9.5 mg, 35%). The product was charaéterized by 'H NMR and mass spectroscopy.
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chromat ography or recrystallization. If the thiocarbonyl VII is desired,
several reagents are known in the l[iterature which wll |o convert
carbonyls to thi ocarwonyd7s#0 A typi cal sequence invol ves heati ngCt/iiso/18884
substrate with ~a reagent such as P2S3 in a high boiling solvent such as
tetralin for between 1 and 48 h. Isolation of the product follows
relatively standard conditions such as the dilution of the mxture into an
organi ¢ sol vent such as Et OAc and washing this m xture with water and

sat urat ed agqueous NaCl followed by dryi ngExamplecbncentration. Purification
is 15 acconplished by silica gel chromatography or recrystallization, to
afford VI. Internediate VI can be selectively hydrolyzed to the desired
nonot hi ocar bonyl conmpound depending on the choice of conditions. In
general the thioca@oog, aty the 4-positioosofthecl ring is nore susceptible
to nucl eophilic condi to t he 4-oxo 20 species
(VIl) by treatnent witfAqueous ethanol am neX{et | owed by acid hydrol ysis.
Purification is easily]perforned by silica gek chr omat ogr aphy or

recrystal lization. y_A-lsceatively, the ne @thyl ester of IIl may be

reacted with an arggfihioisocyanare’ (N ifnstead of -NCO in a
S

sui tabl e sol vent, F nert 25 atnosphere at
about 50-100 C for pbout f one uses the racemc
[1l or ester of Ill, th{ pbduct (V or VII) is mc at the asymetric
carbon. By starting wt i ngl e enanti omer of or ester of Ill, one
obtains the single enantionmer of V or VII. 30 -;§ WO 01/ 07440

PCT1US00/ 18884 Conpounds®f formula | where A = N, A2 = CH and D = CH may

be synthesized as ill®&strated in Scheme |l arfd described bel ow. Schene |1
N3 JZ R 5

A solution of compound 2 (32 mg, 0.055 mmol) in THF was treated with #-BuLi (44 uL,

1.5 M, 0.067 mmol) at—100 °C under nitrogen. The mixture was stirred at ~100 °C for 15

min before DMF (50 ul) was added. The mixture was stirred at-100 °C for 15 min then 0

°C for 1 h before a saturated NH,C] solution (1mL) was.added. Extraction with EtOAc

10 followed by silica gel chromatography gave compound 4 as an oil (3.0 mg, 11%). The
product was characterized by "H NMR and mass spectroscopy.
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Ns rPhs N PPhs VII N Or a R Oo0j WVMIlI IX R\ R Acidr ~N NRs R5
Il (A =N A2 = CHID = CH) Azide VIII is added to a solution of PPh3 in a
sui t abl e sol vent swolwrem4ot ol uene, under inert atnosphere anBCHUS0YH8% t o
stir at anmbient tenperature for about 12 - 24 h. The appropriate
t hi ohydantoin VIl is then added and the reaction heated under inert 10
at nosphere, preferably in a seal ed tube at about 130 -140 C for about 1-4
days to provide | X after concentration and purification by silica gel
chromat ography. An acid, such as trifl|Esmpladetic acid, is added to a
solution of I X in a solvent such as dichl oroethane and heated under inert
at nosphere at abgut 20 -&00 oC for about 1g.. gto provide I (A = N,
A2 = CH D=CH a standard workup and p cation. 15 Anal ogs of |
(A =N A2 = CH e D is a carbon substi t' wi th various groups, such
as hal ogen, CN, CHO lan al kyl group, an alkyl dr aryl sulfide, sulfoxide or
sul fone, may be &fﬂ as described bel quatich2Qt | ined in Scheme M

N

—_—
i

Br Br

5 A solution of compound 2 (2.5 g, 4.33 mmol) in 25 mL of THF was treated with
cyclopentylmagnesium bromide (2.6 mL, 2 M, 5.2 mmol) at —40 °C under argon. The
mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1 min. The
mixture was stirred at —40 °C for 15 min then at room temperature for 1 h before being
concentrated twice under vacuum from dry THF to produce the solid magnesium salt 5.

10
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-89 WD 01107440 PCTI US00/ 18884 Scherme Il Fe R Re RS Z° N N-hal ogen

succinimide ~R3 R4-Hal | (A =N A2=CH D=CH | (AL=N, A2 =CH D
= CHal) R6 R7 5 ReWPOIOTRRI\ YN -y. ~YN N-R3 NR 3 R4 E. R4 NPEL/USO0(5884 =
N A2=CH D=CM I(A =N A2=CH D=CE) 5 In Schene IIl, Mis a

metal atom such as Li or My, Hal is C, Br or I and E is a functional

group transferable by an el ectrophilic reagent and can be, but is not
restricted to, d, Br, I, CN, alkyl, CHO SO2M SM2R or CXR2R, where Ris
al kyl or aryl. 10 The desired N hal osuccifsmplaé (about 1 nole equival ent)
is added in portions to a solution of I (A =N A2 =CH D=CH), ina
sui tabl e sol vent such as nethyl ene chloride at about -10 C to anbient
tenperature, preferably at about 0 C, and stirred for about 2 to 15 h.
Fol | owi ng wor kup pfGcation, I (A = NeklA M, D=Cd, CGBr, CI)
is obtained. 15 The (A =N A2 =CH D=
Cd, GBr, CGl) my ™ etallic internediate |

(A =N A2 = CH,

The magnesium salt 5§ (1.00 g, 1.62 mmol) was dissolved in 5 mL of dry DMF and treated
with Mel (0.5 mL, 8 mmol) at room temperature for 1.5 h, It was then heated to between
40 and 50 °C for 1 h to complete the reaction. The reaction mixture was diluted with water
to stop the reaction. Extraction with EtOAc followed by silica gel chromatography gave 6

10  (3.66 g, 66%). Mp =92 —93 °C. The product was characterized by "H NMR and mass
spectroscopy. |
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metal atom such as Li or My) by treatnent with an organonetal lic reagent,
such as an -90 WO 01/07440 PCT/USQ0/ 18884 al kyl or aryl lithiumor a
Gignard reagent. Woomemgganonetallic internediate nay be reaDUssosssst h an
el ectrophile, "such as an N-chloro-, bronpb- or iodo- succinimde, tosyl

cyani de, an al kyl or aryl sulfonyl chloride, an alkyl or aryl disulfide, an
al kyl - or arylthiosul fonate, an al kyl or aryl chloroformate, an al kyl
hal i de, NN-di net hyl formam de 5 or sul fur dioxide, to produce the anol og of

Il (A =N A2 = CH) where Dis a carbon substituted with various groups,
such as d, Br, I, CN, an al kyl group, $%h£#éyl or aryl sulfone, an al kyl
or aryl sulfide, CHO or a sulfinate salt. e sulfides may be further
oxidized with a reagent, such as potassi um peroxynonosul fate, or

m chl or obenzoic acid, to provide sulfoxides or sulfones. The sulfinate
salts may be fur&her trapsforned to produc§|10 sul&ones and sul fonam des as
descri bed bel ow. cifically, conmpou =N A2 =CH with D=
CN may be obtai ned treating a solution of correspondi ng hal i de,
preferably iodide | A = N, A2 = CH D= GCIl);, in a solvent such as THE
wi th an al kyl magneshNyumgeagent, such as cycl omgntyl 15 nagnesi um bromi de,
at about -78 to ef er abl y_ahaut,. - 30 g%: C, under an inert

at nosphere, for 05 h to generate omagnesi um species | (A
=N A2 = CH D# C Tosyl cyanide is b&fn agdlded and the reaction
allowed to gradua!ly to anbi ent tenpe ur, d to proceed for about
1 to 24 h. Follow ng p and purification, | =N A2 =CH D=
C-CN) is obtained. 20 npounds I (A" = N, A2 = D = CGSO2R where R =
al kyl or aryl) may be oBtained by treating thF oBganomagnesi um speci es |
(A =N A2 3 CH ®=CM) as generated above with an alkyl or aryl

sul fonyl chl or | e nflefdaloink elnie 1o@BE2Ws udhs BB sttilybatertl ConigopsaBnsul f i de,

or an al kyl - or ar 1 Osul fonate r epar ed X1 di zi, the correspondi n
Y was %)/repared by the same procecguee as%ompounc? X, ugng racenucnp. P 9

. To a solution of anhydrous LiCl (10.0 mg, 0.236 mmol) and CuCN (10.5 mg, 0.117 mmol)

10 in THF (0.2 mL), cooled at —20 °C was added CH;MgBr (1.4 M in THF, 0.21 mL, 0.294
mmol) under N>, The solution was stirred at —20 °C for 15 min. A solution of compound
2b (34 mg, 0.059 mmol) in THF (0.5 mL) was added. The reaction mixture was stirred at
—20°C for 2 h and then at room temperature overnight before being quenched with
saturated aqueous NH,Cl at 0 °C. The mixture was extracted with EtOAc, dried with

15 NaySO, and concentrated. The residue was purified via preparative thin layer
chromatography (prep-TLC) to give 2 mg (yield: 6%) of 7. The product was characterized
by '"H NMR and mass spectroscopy.
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25 al kyl or aryl disulfide, for exanple with m chl oroperoxybenzoic acid in
a suitable solvent such as nethylene chloride) and then heating the
reaction at about thwoou§7¥4x tenperature of the solvent for aBELUSKH/88843 h
to obtain | (A =N A2 =CH D=CSR where R=alkyl or aryl) after

wor kup and purification. The resulting product may be oxidized to the
correspondi ng sul foxide or sulfone with a suitable oxidizing agent such as

pot assi um 30 peroxynonosul fate or m chl oroper oxybenzoic acid. -91 WO
01/ 07440 PCT/ US00/ 18884 Conmpounds I (A = N, A2 = CH with D= CC®2R
where Ris an al kyl or an aryl group, nma tained by treating the

or ganomagnesi um speci es as generated above wth an appropriate al kyl or
aryl chloroformate, in a solvent such as THF, at about -20 to -78 C,

pref erably about -4@ nder an inert at [
before 5 allow ng the tion to warmto rd
mnto 1 h. Follow ng Sg#enchi ng, for exanpl
bi carbonat e, workup and Jpurification, I (A _
obt ai ned. Conpounds N— ON, A2 = CH) wintk
treating a solutig L t he corre§pogﬂ£b9
h : XN\
=7C | in a solvent® s®Ch

A =N A2 = CH,

such as n-BuLi at abéut - to -120 C, preferab
i nert atnosphere for abo mntolh NN
and the reaction graduall |l owed to warmto
about 1 h. Follow ng quenc }ng, for exanple mﬁ;éngueous anmoni um 15
chl oride, workup and puréflcation, I (A = h% = CH D=CCHO is
obt ai ned. One may al so ?nthesize certain conpounds of the invention by
treating the ¢rganomagnesi uminternedi ate as generated above wth sul fur
di oxi de to generate.an_ internedi ate nmagnesiumsuylfinate salt.. This
“nter medi at o may 56 E et eReRnR RS Ha U B e sie e, Camraia s
hal i des t o pr oducwasactgared tyrtbd same pocadme 8s einptund 24,0singtagentic LA = N,

enperature over about 30
th agqueous sodi um

N, A2 = CH D=CC®R) is
=@ CHO may be obtai ned by

| ide, preferably iodide (I:
SYTHE with an al kyl lithium
about -100 C, under an

t hyl f ormam de i s added

0O C and stirred for

To a solution of compound 2¢ (766 mg, 1.09 mmol) in THF (10 mL) at —30 °C was added
10  cyclopentylmagnesium bromide (2.0 M in ether, 1.36 mL, 2.72 mmol) under nitrogen. The

solution was stirred at —30 °C for 1.5 h before a saturated aqueous NH4Cl solution was

added. The mixture was warmed to room temperature and extracted with EtOAc. The

organic layer was dried with Na>,S04 and concentrated. The residue was purified by silica

gel chromatography to give the iodide 8. The product was characterized by 'H NMR and
1S  mass spectroscopy.

-106-



A =CH wth D=CSX®2R (R= alkyl). The internedi ate magnesi um sul fi nate
salt may also be treated with N-chlorosuccinimde to generate the sul fonyl
chloride 1 (A = NwoAzomso CH D = C SQ2Cl). The sul fonyl chl BT/ ERe0/18884 i n
turn be treatéd with am nes to produce desired sulfonamdes | (A = N, A2
= CH D= CS®2NRR where R and R = a hydrogen 25 atom an al kyl or aryl
group, or together conprise part of a heterocyclic ring). Analogs of | (A
=N A2 = CH with D= CS®2NRR where R and R together conprise part of
a heterocyclic ring and where R akarople 3. BIRF938%3% a second nitrogen, for
exanpl e piperazine, can be further substituted on the second nitrogen, for
exanple with acyl, alkyl, 30 aryl, carbanyl _or sulfonyl as described bel ow
and outlined in ScHemqEA e -92 WO 01/ 07440 PR S80r48884 Scheme N RS Z Re
R5 Fe R'"-X NN R3 S02 2 R" 0 ORP/ H Al =N A2=CH D=
S2NRR) I (Al =N, = CH D= SNRR ) (wherg NRR is piperazine)
(where NRR is N-substntuted piperazin 5 In Schs V, R'" is a functional

group transferabl e'\bvga efect_Laph-l_Li C reage can be, but is not
restricted to, a roup, COR, CQNBB;(;

r SO?PR, where Ror R is
Br

5  To a solution of the iodide 8 (113 mg, 0.196 mmol) in THF (1 mL ) at —40 °C was added

cyclopentylmagnesium bromide (2.0 M in ether, 0.293 mL, 0.586 mmol) under nitrogen.
The solution was stirred at =35 °C for 90 min before methyl chloroformate (0.1 mL, 1.47
mmol) was added. The mixture was stirred at —35 °C for 30 min and then at room
temperature for 1 h before a saturated aqueous solution of NH,Cl was added. The mixture

10  was extracted with EtOAc and the organic layer was dried with Na;SO, and concentrated.
The residue was purified by silica gel chromatography to give the product 9 (16 mg). The
product was characterized by 'H NMR and mass spectroscopy.
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al kyl or aryl. 10 The conpound bearing the heteroatom can be treated with
reagents such as an al kanoyl or anyl chloride, allcanoyl or aroyl
anhydri de, al kyl halwdeworabokyl or aryl sulfonyl chlorideor al kgtussoisassy!
i socyanat'e to produce conmpounds where I (Al= N, A2 = CH) and Dis a carbon
substituted wth a sul fonam de which itself is further substituted with
various groups such as alkyl or aryl am des, al kyl am nes, al kyl or aryl
sul fonam des, and al kyl or 15 aryl ureas. Mre specifically, conmpounds I
(A =N A2 = CH and where D is a Bamplil0doBIRTeNIX) with a
pi perazi nesul fonam de which itself is further N acylated nmay be obtai ned by
treating a solution of the correspondi ng piperazinesul fonamde, in a
sol vent such as N, N 20 di net hyl formam de with an appropriate carboxylic
acid, in the presencg.of_a cqupling agent, ascpol ystyrene resin-bound
carbodi i m de, at about for about 2 to 24 -93 WO 01/ 07440
PCT! USO0/ 18884 Fol | ow rkup and purificat! 7 conpounds | (A" = N, AZ
= CH and where D = is a]carbon substituted with| an _
acyl at ed. pi perazi nesy_f Napiole are obt ai ned. y_4 N peo0at i vel y, these
conmpounds may be gpi§#2 d by treatTmg™a soLg%lﬁE bf the 5 correspondi ng
pi per azi nesul f onami de 1’ nf/ 2y sol vent suchNgs Bvchifononet hane with an
appropriate al kanoyl or arqgyl chloride, in the pregdence of a base, such as
triethylamne, at about 0 20 C, preferably ﬁaalt 0O C for about 15 min
to 2 h. Foll ow ng quenchi rtg for exanple with aq:<o|s sodi um bi car bonat e,
wor kup and purification, thg desired acyl ated pi perlazi nesul fonam des are
obtained. 10 Conpounds g ( =N A2 = CH an whé&e Dis a carbon
substituted with a piperazinesul fonam de whic 0i t sel f parti ci pates
additionally i an urea-linkage may be obtained by treating a solution of
t he correspondi ng pi perazi nesyl fonam de in a_sol vent

A solution of the iodide 8 (32 mg, 0.055 mmol) in THF (0.8 mL) was treated

cyclopentylmagnesium bromide (2.0 M in ether, 83 pL, 0.166 mmol) at —30 °C under

nitrogen. The mixture was stirred at —30 °C for 1 h before a solution of tosylcyanide (53

mg, 0.28 mmol) in THF (0.2 mL) was added. The mixture was stirred at ~30 °C for 10

10 min, then at room temperature for 1 h. The reaction was quenched with saturated NH,Cl
solution at 0 °C. Extraction with EtOAc followed by silica gel chromatography gave
compound 10 as a foam (10 mg). The product was characterized by 'H NMR and mass

spectroscopy.
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such as di chl oronet bane with an appropriate i socyanate, at about 0 to 40 C,
preferably 15 about 20 C for about 2 to 24 h. Foll ow ng wor kup and
purification, conpswonde7sso (A N, A2 = CH) and where D = i BCHU18%¥n
substituted with an urea functionalized piperazinesul fonam de are
obtained. Alternatively, conmpounds I (A =N, A2 = CH) and where Dis a
carbon substituted with a 20 piperazinesul fonam de which itself is further
N-sul fonyl at ed' nay be obtained by treating a solution of the corresponding
pi perazi nesul fonam de, in a solvent such as dichloromethane wth an
appropriate sulfonyl chloride, in the we of a base, such as
triethylamne, at about -20 to 20 C, preferably about 0O C for about 15 mn
to 2 h. Follow ng quenching, for exanple wth aqueous sodi um bi carbonate,
wor kup and purifi oz ___cbnmpounds | (A 2% ti= CH and where D = is
a carbon substituted a sul fonyl ated pi per § sul fonam de are

obt ai ned. Functi onal i i
enpl oyed to nodify the
addi tional conpoungs ol e |nvent| on. 30 - 940 8#D7440 PCT/ USO0/ 18884
Anal ogs of | (A N, ~where AZM ,%/ substituted with various
groups, such as Iral ge ) CHO an @1 up,/ anp al kyl or aryl sulfide,
sul f oxi de or sul fone, Jbe prepared as descrl beI ow and outlined in

Schene V. In Schene V, d a netal atom such ag or Mg, Hal is d, Br
or I, and Eis an functiSepal group transferable b 5 electrophilic
reagent and can be, but i/s not restricted to, d, I, CN, alkyl, CHGQ
S2M S2R or C2R, where Ris alkyl or aryl. the VRS R RS R |

5
A solution of the iodide 8 (88 mg, 0.152 mmol) in THF (1 mL) was treated with

cyclopentylmagnesium bromide (2.0 M in ether, 230 uL, 0.46 mmol) at-30 °C under
nitrogen. The mixture was stirred at -30 °C for 1 h before methanesulfony! chloride (60
L, 0.775 mmol) was added. The mixture was stirred at —30 °C for 1 h then at room

10 temperature for 1 h. The reaction was quenched with saturated NaHCOs3 solution at 0 °C.
Extraction with EtOAc followed by silica gél chromatography gave compound 11 (18 mg,
35%). The product was characterized by 'H NMR and mass spectroscopy.
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N- hal ogen succinamide N __Hal 1\ NRs Hal | (A =N = CH D=CH I
(A =N A2 =CHal, D=CHal) B R R\ R 1. RMY 1. RMNal- 2. H
Hal-- NNRg E_.(~Y Wdofo74de R4 Rs | (Al = N, A2 = Hal, D = CH) pCr1/uSoon1a884 A2
= E. D="CH 10 The desired N hal osuccinimde (about 2 nol e equival ent
relative tol) is added in portions to a solution of I (Al =N A2 =CH D
= CH), in a suitable solvent such as nethylene chloride at about -10 Cto
anbi ent tenperature, preferably at about 0 C, and stirred for 15 about 2 to
15 h. Followi ng work-up and purificati onExdmgl\l2 = N, A2 = D= Cd, CBr or
C 1) is obtained.g:95 W01/ 07440 PCT/ USO0/ 18884y The ceypound | (A = N,
A2 =D=GCd, CGBr ¥w Gfl) may be treated in a sol such as THE with an
al kyl magnesi um brouch as cycl opentyl magnes brom de, at about

-78 to 0 C, preferablylabout -30 to -40 C, under an ipert atnosphere, for

, A2

oori de or saturated
urification, I (A =
hal ogen

nd D= CH my be
=CM D= CH,
nt wth an

about 1 to 5 h. A acid, such as IN hydr

NH4Cl solution, is %n added. 5 FRoldowsng wor kup ai
N, A2 = Cd, CBbr and D= CH) is obtain® I
substituted conpoun =N A2 =Cd, CBr orgg- I,

I
transforned to an g%m allic internediate | ( z
where M 10 is an al

m such as Li or M) b Rre
organonetal |l i c reagent,

spch as
6
NN
12

5 A solution of compound 6 (0.1 g, 0.19 mmol) in 2 mL of toluene was treated with 5-
trimethylstannylpyrimidine (0.07 g, 0.28 mmol) and Pd (PPh;)4 (22 mg, 0.02 mmol) and
the mixture was heated to reflux overnight. Upon cooling, the solvent was removed by
rotary evaporation and the residue was purified by preparative TLC. This produced 50.4
mg of compound 12. Mp = 139 — 141 °C. ‘The product was characterized by 'H NMR and

10  mass spectroscopy.
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an al kyl or aryl lithiumor magnesiumreagent. This organonetallic
internediate nmay be reacted with an electrophile, such as an N-chloro-,
brono- or iodo- suw®impmicde, tosyl cyanide, an al kyl hal i dePCHUS0{18884| oOr
aryl sulfonyl chloride, an alkyl or aryl disulfide, an alkyl- or

aryl thi osul fonate, an al kyl or aryl chioroformate, NN dinethylformam de or
15 sul fur dioxide, to produce the analog of I (A =N D= CH where A2 is
a carbon substituted with various groups, such as C, Br, |, CN, an alkyl
group, an alkyl or aryl sulfone, an aExampled3 aryl sul fide, CHO, or a
sulfinate salt. The sulfides may be further oxidized mﬁth a reagent, such

as potassi um per oxymonosul fate, or n}chloroben%ﬁlc aC|g sul f oxi des or
sul fones. The suf alts nmay al so be react an alkylatlng
reagent, 20 such as al kyl brom de or iodide to duce sul f ones.

Alternatively, the sglfinate salts may be transfo d into the sulfonyl
chlorides with a chlLRginating reagent, such as NCSN_Tge sul fonyl chlorides

may be reacted arfFam ne to produge sul f onglTy (A =N A2 =
CS2NR R2, D = N—RQ More specifically, conpawmt (A =N D=C0CH
with A2 = CCN, CJSOXR pr CO’R, where R is alky ~gryl, GCHO C sozd
and G SO2NRR nmay Be ared fromthe correspdrith nghgli de or

or ganomagnesi um s@eci s descri bed above (Schéﬁb I for D. Functional
group transfornations | known in the art may be enfjloyed to nodify the

i onal conpounds of
the invention. -96 &0 01/07440 PCTI US0O0/ 18884 Fundgti olhal group
transformations also allow the derivatization of W s ﬂartlcular when R4
is a brom nated or iodonated benzyl group, these #h&l ogens can often be
replaced with aryl groups by techniques known in the art, for exanple by
treating a solution of the halogenated benzyl group, with an
or ganonet al | isc mgﬁasﬁofsmum (@0mg,0y17 npol)in 2 g, of Folisne, d mlcof EtOH ang 0.8
stannane, in a s i apnd N the
‘f‘i M Nﬁ%&g s tr&teﬁ'u)f&xg%;ﬁmféa ﬁo?t{glié%@ﬁ (g, 00D #idk) and

presence of a bas suc ueous soddiumcarbonate, wth a netal

catal yst, such gg(PPh3)4 (20 mg, 0, 02 mmol) The mixture was heated to reflux 1.5 h. Upon cooling, the
solvent was removed by rotary evaporation and the residue was punﬁed by silica gel
chromatography. This produced 50.4 mg of compound 13. Mp = 80 — 82 °C. The product

10  was characterized by 'H NMR and mass spectroscopy.
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Pd(PPh3) 4, at about 75 to 110 C, preferably about 85 C for about 2 to 24 h.
Foll ow ng workup and purification, I (Ra = CH2ZCAHGAr) i s obtai ned, where
Ar can be, but is nowoolA7oted to, furyl, phenyl, pyridyl, pyrPaiisoo/18ssud

t hi ophenyl . 10 Conpounds of formula | with AA = A2 = D = N nmay be prepared
as illustrated in Scheme VI and described below. Schenme VI 15 R5 RT RS RT
Rt RT OX 1. Alkylation No NaN3 NH S O 2. Oxidation RSO-{ (N O2H Rg W
N'"'NRs aaR aRWVII XXI Rs RT Coupling Conditions 0 "NONR Ra

| (A1=A2 =D=N) Internediate VI| is treatectxamplldan al kyl ati ng agent such as
diethyl sulfate, in a suitable solvent such as aqueous base and THF. After
wor kup and purifi Cc?t I on, tcpe Internedi ate is - 97C|V\D 01/ %'7440

PCT/ US00/ 18884

5 A solution of compound 2 (100 mg, 0.17 mmol) in 2.5 mL of THF was treated with
cyclopentylmagnesium bromide (0.14 mL, 2 M in ether, 0.28 mmol) at —40 °C under
argon. The mixture was stirred at —40 °C for 40 min and then SO, was bubbled in over 1
min. The mixture was stirred at -40 °C for 15 min then at room temperature for 1 h and
finally at 45 °C before being concentrated twice under vacuum from dry THF to produce

10  the solid magnesijum sait. The magnesium salt was treated with a mixture of triethylamine
(0.035mL, 0.36 mmo'l) and N-chlorosuccinimide (71 mg, 0.53 mmol). After 15 min, an
excess of piperazine (119 mg, 1.38 mmol) was added and the reaction stirred at room
temperature for 3 h. The mixture was then quenched by the addition of a solution of
saturated NH,Cl and extracted into EtOAc. Upon concentration, the crude product was

15  purified using preparative TLC to yield compound 14 (26 mg) as an oil. The product was
characterized by "H NMR and mass spectroscopy.
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treated with a suitable oxidizing agent such as potassi um peroxynonosul fate
to give sulfoxide X. A solution of Xis then treated with NaN3 at anbi ent
tenperature for absworwda® 24 h. Upon workup and purificati onPCEBIYBASH | c
acid Xl "is obtained. Internediate XI is then reacted under standard
peptide coupling conditions, for exanple treatment with 1 5

(3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de hydrochl oride (EDC) and 1-

hydr oxybenzotri azol e (HOBT) and a base, such as diisopropylethylamne, in a
suitabl e sol vent such as DVF for aboutExgmplel®4 h at anbi ent t enper at ure.
Fol | owi ng. workup and purification, I (A = A2 =D =N) is obtained. 10
Compounds of fornmula | where A = N, A2 = N, and D = CH may be prepared as
illustrated in Scheme VI1 and described below. Schene VII 5 ORT \

NH2NHCHO Acid | i X@-- OLY,~, NO 3 Fe RaR 15 Xl I (A, =A2=N D=

CH) I nternedi at%‘@Scherre VI) iesfTeated with formc & Z|de in a
sui tabl e sol vent st§h as DMSO, undef an inert atnosphere about 50 to
4 h

100 C for about 5 TO provj de af er wor kup d i fication.
Internediate Xl is d wt b_/a cH ytJ ¢ anount of‘}gﬁ Lacid, such as
p-tol uenesul foni c aci d a suitable §o| t, such as "t dl ueng. | ecul ar

sieves or a trap to coll ec water formed T1rethe reaction may be | oyed.
The reaction is heaX®d at refl uf t ed¥¥PaPure for about 3X% 12 h. The
desired conmpound of formnula I XMl = N, and D = CH) is obtained

followi ng purification. 25 Analogs of I (Ae= N A2 = N where D=2C
substituted with various groups may b
% 0

=/

ks

Br

15

5 2.00 mL of 1 N NaOH was added to a solution of 0.85 g (1.91 mmol) of XIV and 0.30 mL
(0.35 g, 2.30 mmol) of diethy] sulfate in 8.5 mL of THF stirring in an ice-bath. After 10
min in the cold, the reaction was warmed to room temperature and stirred 3.5 h. Aqueous
ammonium chloride was added and the reaction extracted with EtOAc, dried over MgSOs,,
and concentrated in vacuo to give an oil (0.98 g). Flash chromatography on silica gel

10  afforded 0.77 g (85%) of XVII as clear oil. The product was characterized by 'HNMR

and mass spectroscopy.

A solution of 0.69 g (1.13 mmol) of potassium peroxymonosulfate in 2.5 mL of 4 x 104 M
EDTA was added to a stirred suspension of 0.76 g (1.61 mmol) of XVII and 0.68 g (8.05

15  mmol) of NaHCO; in 7.5 mL acetone and 2.5 mL H>O. After stirring 5 h, the reaction was
diluted with EtOAc and washed with saturated aqueous Na;SO; and brine. The combined
aqueous phases were extracted with EtOAc and the combined organic phases were dried
over MgSO, and concentrated in vacuo to give 0.82 gof XVIil as a clear oil. The product
was characterized by 'H NMR and mass spectroscopy.

20
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prepared as descri bed above for analogs of I (A =N, A2 = CH). -98 WO

01/ 07440 PCT/USQCQO 18884 The invention is further described by the

foll owi ng synthetic weangh#s. Synthetic Exanples 5 Exa e 1 C ECT/UDMWssdd

NCl r XTI XIVr G G Ccd ' C NaPPhal | PPh3 XLVN OO 3 0 XVr r XV
10 A solution of amno-ester XlIl and 3, 5-dichl orophenylisothiocyanate (1:1
nolar ratio) in 1,4-dioxane was heated at 90 C under N2 for 10 h. The

m xture was concentrated to give the thiohydantoin derivative M. The

product was char ado this ofleras hdded 0:48\8A8. Q3rminateef formichgdrazidesiod p§ mLig dry DMSO
and the reaction was heated at 60 °C under Ar for 10 h. Water was added giving a white

precipitate which was extracted into EtOAc, washed with H,0, dried over MgSQ,, and
concentrated in vacuo to 0.72 g of solid product. This was flash chromatographed on silica
5 gelto give 0.31 g (41%) of XIX as a white solid.

A mixture of 0.15 g (0.319 mmol) of XIX and 15 mg of p-toluenesulfonic acid and 0.30 g

of 4A molecular sieves in 3 mL of toluene was refluxed 5.5 h. The reaction was applied

directly to a silica gel column and was purified via flash chromatography, to afford 0.12 g
10 (82%) of 15 as a yellow foamy resin. The product was characterized by 'H NMR and mass

spectroscopy.

-114-



-99 i WD 01/07440 PCT/US00118884 To a solution of PPh3 (9.0 mmol) in
toluene (20 nmL.) under N2 was added azide XV (9.0 nmmol). After stirring at
roomtenperature oweromdpmt , t hi ohydantoin X1V (4.5 mmol ) wasPCHU¥BS84The

m xture was seal ed under N2 in a pressure tube and heated at 130-140 C for
3- 4 days, concentrated and purified by silica gel chromatography to gave
the product XVI. 5 The product was characterized by 1H NVR and mass
spectroscopy. To a solution of XVI in dichloroethane was added
trifluoroacetic acid (TFA, 5-6 eq). Th&XamBlsdbire was heated under N2 at 90
C overnight. The residue was taken up in Et CAc, washed with saturated
NaHCO3, dried (hnéscn aad concentratgd The {e5|due wag, 10 quﬁfled by
silica gel chromatogFaghly to give the i conpound 1, m -37.5 C
The product was chay erized by 1H N d nmass spectro . xle 2 15
cadadddad N ~_ NNand! or riBr r 12 2a To sol ution of
conmpound 1 (1.8Zd. NQ4ommol ), in CH: ",QQ,nL) cool geiB~g=C was 20
added in small porti N-i odosucci nigi dg (1743 g, 6.04 Uqh . Pyridini unp-
t ol uenesul fonate (100 0.40 mmol) Wi gdded and the mMtufe] was stirred
at 0 Cfor 3 h, durin i ch, additional Nodosucci ni m de ng, 1.68
mmol ) was added to -10 01/ 07440 PCT/ US

-Of—"

Br Br Br
XVIit XX 16

5 A solution of XVIII (Example 15) (130 mg, 0.266 mmol) in DMF (1 mL) was treated with

NaNj (140 mg, 2.15 mmol) at room temperature for 20 h. The mixture was diluted with
H,0 and extracted with EtOAc. The organic layer was dried (Na;SO;) and concentrated.
The residue was purified by silica gel chromatography to give compound XX (80 mg,
64%). The product was characterized by "H NMR and mass spectroscopy.

10
To a solution of XX (28 mg, 0.060 mmol) in DMF (0.5 mL) was added HOBT(16 mg,
0.118 mmol) and EDC (23 mg, 0.120 mmol). The mixture was stirred at room temperature
for 2 h before diisopropylethylamine (31 L, 0.18 mmol) was added. The mixture was
stirred at room temperature for 10 h, diluted with water, and extracted with methylene

15 chloride. The organic layer was dried, concentrated and purified by silica gel
chromatography to give 16 (15 mg, 56 %). The product was characterized by "H NMR and

mass spectroscopy.
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conplete the reaction. The m xture was diluted with CH2C12, washed with 10%
Na2SO3 solution, dried and concentrated. The residue was purified by
silica gel chromatogweptor4#o give a mxture of the title conpearuswssgsl. 36
g) and 2a (0.53 g). The products were characterized by 1H NVR and nass
spectroscopy. 5 Diodide 2a may al so be produced from1l as the only product
by using nore than 2 nole equivalents of Niodosuccinimde in the sane
procedure as described above. 10 Exa lea C C1L C C \I \I N NO- ~ N N
O1l~ N2r 3r Asolution of conpound ExéBdeli#;, 0.0572 mmol) in THE was
treated with a 2.0 Msolution 15 of cycl opentyl magnesi um brom de (57 L,
0.114 mmol) at 30 C upnder nitrogen. The mxture was stirred at -30 C for 2
h before a solution of\ta yl cyani de (70€ 0.367 mmol) in THE (0.5 nl)
was added. The m'xture Stirred at -3 1 h then at room
tenperature overni ght. ¥ reaction was ( ched with a saturated NH&C

. tion wighén Et |l owed by silica gel
chr omat ogr aphy gave\cs Thd SE—a Eo (9.5 ny, 35% . The product was
characterized by mas®0gpectr ogcopy. -101 WO 01/ 07440
PCT/ US00118884 | B Cly 2 NNNON NO

Br
6 17 CN

5 A mixture of 375 mg (0.709 mmol) of compound 6 and 70 mg (0.779 mmol) copper (I)
cyanide in 1.5 mL was stirred in dry DMF and heated for 4 h at 160 °C under Ar. After
cooling, water and EtOAc were added and the reaction was filtered, the solids were washed
with EtOAc, to afford 90 mg of a green solid. The filtrate was extracted with EtOAc,
washed with water, dried, and concentrated under reduced pressure to 335 mg of resin.

10 The solids were suspended in 2 mL EtOAc and stirred overnight with 16 L SOClL.. H,0
and EtOAc were added, the reaction was filtered and the filtrate extracted with EtOAc,
washed with H>Oand dﬁed,_ and then was concentrated under reduced pressure. The
combined crude products were pui'iﬁed via flash chromatography to afford 234 mg (69%)
of compound 17 as a white resin, after drying under vacuum at 60 °C. The product was

15  characterized by "H NMR and mass spectroscopy.
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HO r Br 2 4 5 A solution of compound 2 (32 ng, 0.055 nmmol) in THE was
treated with n-BuLi (44 uL, 1.5 M 0.067 mmol) at -100 C under nitrogen.
The m xture was st morogor4et -100 C for 15 min before DVF ( 50PCHYSOYEs884added.
The m xture was stirred at -100 C for 15 min then O Cfor 1 h before a
saturated NH4Cl solution (1 nmL) was added. Extraction with Et OAc 10

foll owed by silica gel chromatography gave conpound 4 as an oil (3.0 ng,
11% . The product was characterized by 'H NVR and mass spectroscopy. -102
WO 01/ 07440 PCT1US00118884 Exanple 5 Gxampl€l8Cl / CI N ONO NN T02

/1 Mgr Br Br 2 505 A solutiog of conpoundy2 (2.5 g, 4.33 nmml) in 25
of THE was treated W gycl open gnesi um nyde (2.6 N 5.2
nmol ) at -40 C under gon. The Xt ure was rred at -40 or 40 mn
and then SO2 was | ed g, owernl mn Tha i xt drB¥e=stiyred at -40 C
for 15 nin then & nr @Bt 0 ot &b ' ( _Joneent r at ed

twi ce under vacuum f{r'om dmee THE J¢& pr8dee/ t hE”sol id magesifim salt S. 10

Brivig
Br cN CN CN
1 XX XX 18

A mixfure of 2.50 g (5.54 mmol) of compound 1 and 650 mg (7.20 mmol) of copper (I)
cyanide in 8 mL of dry DMF was stirred and heated 5 h at 160° under Ar. After cooling,

5 the mixture was poured into water and EtOAc was added and the reaction was filtered, and
the solids were washed with EtOAc, to afford 1.82 g of grey solid. The filtrate was
separated and the organic phase washed with H>0 and concentrated under reduced pressure
to give 1.35 g of an oil. The grey solids (1.4 g) were refluxed with 0.27 mL SOCl; in 15
mL BtOAc for 0.5 h. After cooling, H,O and EtOAc were added, the reaction was filtered

10  and the solids were washed with EtOAc. The filtrate was extracted with EtOAc, the
organic layer was dried, and concentrated under reduced pressure. The crude products were
combined and purified via flash chromatography to 890 mg (36%) of unreacted 1, 960 mg
(46%) of XX, as well as 310 of mixed fractions.

15  N-iodosuccinimide (580 mg, 0.256 mmol) was added to a solution of 960 mg (2.44 mmol)
of XXI and 61 mg (0.244 mmol) of pyridinium p-toluenesulfonate in 10 mL methylene
chloride at 0 C. The reaction was allowed to warm to room temperature and was stirred
overnight. The reaction mixture was concentrated under reduced pressure, the residue
diluted with EtOAc, washed with saturated aqueous NazS;03, dried and concentrated under

20 reduced pressure. The 310 mg of mixed fraction were treated similarly as described above.
After isolation, the two residues were combined and purified via flash chromatography to
afford 1,08 g (64%) of compound XXII as a resin. The product was characterized by H
NMR and mass spectroscopy.
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-103 .1 -------------- WO 01/ 07440 PCT/US00/ 18884 Exa "male 6 C1 Cl C C
\'l ~I N NONON 0202 WMBr M r Br 56 5 The magnesiumsalt 5
(1.00 g, 1.62 mmmol ) wesetiesolved in 5 nL of dry DVF and treat edr/useidassve|
(0.5 nm, 8 mol) at roomtenperature for 1.5 h. It was then heated to
between 40 and 50 Cfor 1 h to conplete the reaction. The reaction m xture
was diluted with water to stop the reaction. Extraction with Et QAc
followed by silica gel chromatography gave 6 10 (3.66 g, 66%. M = 92 93
T. The product wad sohtioraaf2M cyclodentymagnesiiivirbramide (le2dgnl, 2148 otmol)de BpY was 104 WO

01/07440 PCT/ USO0LJR88% solait¥ ¢71.08 g 2.06Thmét) &%} in20 ol drEd 3C30° C, resulting

in a white suspension. The reaction was stirred for 15 min at —50 C and then SO, was

bubbled in for 2 min. The reaction mixture was stirred for an additional 15 min at that
5  temperature, and then was stirred at room temp for 1 h. The reaction was filtered, the

solids washed with Et;0, and dried under vacuum for 0.5 h at room temperature to give

1.44 g of compound 18 as a beige solid.
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Me ~1 \I r 7 Br 2b For this exanple, the racem c iodide 2b was used as the
starting material. Conpound 2b was prepared by the sanme procedure as
conpound 2, -usi ng maaemi4® 1. To a sol ution of anhydrous Li Cl PCIUSO(188%4,

0. 236 mml) and CuCN (10.5 ng, 0.117 mmol) i0 in THE (0.2 nL), cool ed at
20 C was added CH3mgBr (1.4 Min THF, 0.21 ni, 0.294 nmol) under N2. The
‘solution was stirred at -20 C for 15 mn. A solution of conpound 2b (34
ng, 0.059 mnol) in THE (0.5 n.) was added. The reaction m xture was
stirred at -20 Cfor 2 h and then at Exsopled8nperature overni ght before

bei ng quenched wth saturated agueous NH40 at 0 C. The m xture was
extracted with EtOAc, dried with 15 Na2SO4 and concentrated. The residue

was purified via preparative t ANo ayer chromat ography (prep-TLC) to give
2 ng (yield: 6% of 7. The prod s characterized by 'H NVR and nass

spectroscopy. -105 WO 01/07440 PgT1 USOCO 18884 Exanple 8 C / C C d

I NN NONO | | -AY Br B 8
NCS \_N o
18 "

—
piperazine S0,
THF N’

(M

Ho 19

5  To a stirred solution of 177 mg (1.33 mmol) N-chlorosuccinimide in 10 mL dry THF, was
added 500 mg (0.709 mmol) of 18 giving a yellow solution that was stirred 10 min.
Piperazine (760 mg, 8.86 mmol) was added giving a pale suspension that was stirred 0.5 h.
The reaction was filtered, the filtrate washed successively with water and 2N NaOH was
dried, and concentrated under reduced pressure. Purification of the residue via flash

10 chromatography afforded 225 mg (58%) of 19. The product was characterized by 'H
NMR and mass spectroscopy.
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5 For this exanple, the racem c diiodide 2c was used as the starting

mat eri al. Conpound 2c was prepared by the sane procedure as conpound 2a,
using racemc 1. To WO§H0i on of conpound 2c (766 ng, 1.09 nMBCY/USV1SEBE
(10 nL) at -30 C was added 10 cycl opentyl magnesi um bronide (2.0 Min
ether, 1.36 nL, 2.72 mmol) under nitrogen. The solution was stirred at -30
Cfor 1.5 h before a saturated aqueous NHACl sol ution was added. The

m xture was warned to roomtenperature and extracted with Et OAc. The
organic layer was dried with Na2SO4 dixamplex@23t r at ed. The residue was
purified by silica gel chromat ography to give the iodide S. The product
was characterized by 'H NI\/R and 15 mass pectroscopy -106 WO 01/ 07440

PCTNS00/ 18884 Exanpl e 9(9 RT0938XX) N- N
MRC1l;k Br r 89 5 To 9tion of th de8(113 '196 mol )
in THE (1 nL) at -40 C was ded cycl openty magnesi um brom (2.0 Min
ether, 0.293 nlL, @cs586 rhﬁl;ﬁl’srn-ﬂActl’ 1k o Thenesol ut M s stirred at
-35 C for 90 nmi¥Rarore WT‘GTO (O—Wt, . ,,“mml) was
added. The m xture was % fed at -35 30 NPz and gohefy at room
tenperature for 1 h re tur at sol uti Cl was added.
The m xture to was ex{racte L th Et 2,Organi ¢/ 1 ay was dried

d by sili®a gel

wi th Na2SO4 and congeptrat ed. %he 3 i due was purlfl
chromat ography to gr véoms he2®@r oduct @6 npd1. The P
characterized by 'H NVR and mass spectroscopy.

5

Example 20

To a stirred solution of 71 mg (0.532 mmol) N-chlorosuccinimide in 4 mL dry THF, was
added 200 mg (0.283) of 18 giving a yellow solution that was stirred 10 min. Methyl

10  isonipecotate (479 mL, 3.54 mmol) was added giving a beige suspension that was stirred
0.5 h. The reaction was filtered, the filtrate washed successively with water then 2N
NaOH, was dried and then was concentrated under reduced pressure. This residue was
purified via preparative TLC to give 87 mg (51%) of 20. The product was characterized
by "H NMR and mass spectroscopy.

15

Example 21

A stirred solution of 70 mg of 20 in 0.35 mL 30% HBr in acetic acid was stirred 3.5 h at
50° C. Water was added, the reaction was filtered and the solids were washed with H,O.

20  The solids were dissolved in alcohol, precipitated with water and filtered, and then were
dried under vacuum at 50° C to give 43 mg of a beige powder. The aqueous filtrates were
extracted with EtOAc to afford another 17 mg , to yield a total of 60 mg (88%) of 21. The
product was characterized by "H NMR and mass spectroscopy
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-107 WD 01/ 07440 PCT/ US00/ 18884 Exanple 10(10. BIRT0937XX) C C C C N_
NONNO NCr Br 8 10 5 A solution of the iodide 8 (32 ng, 0.055 muol)
in THE (0.8 nm.) wawotoweratoed cycl opentyl nagnesi um bron de (2POI/¥A0¢/1§88t her ,
83 L, 0.166 nimol) at -30 C under nitrogen. The mxture was stirred at -30
Cfor |I h before a solution of tosylcyanide (53 ng, 0.28 mmol) in THE (0.2
m.) was added. The mixture was stirred at -30 Cfor 10 to min, then at room
tenperature for 1 h. The reaction was _quenched with saturated NH4Cl
solution at 0 T. Extraction with Et OA&XsmRle®\ed by silica gel

chr omat ogr aphy gave corrpound 10 as a foam (10 ng). The product was

PCT/ 1 3500/ 15884 sl ofgp .08 vapal @ - ERaRRGinprop i pdias, o
8 hydrochloride (EDC) and 34 mg (0.058 mmol) of 21 in 1 mL CH:Cl; was stirred for 0.5 h
5  inat0° C. Ammonia gas was bubbled in over 1 min and stirred for 15 min at 0° C and then
at room temperature for 7.5 h. An additionat 13 mg of EDC was added to the reaction,
which was then saturated with NHs, sealed and the was allowed to stir overnight. The
reaction mixture was concentrated to dryness under reduced pressure, and the residue was
_ purified via preparative TLC to afford 13 mg (38%) of 22 as a resin. The product was
10 characterized by '"H NMR and mass spectroscopy.
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5 A solution of the iodide 8 (88 ng, 0.152 nmol) in THE (1 nL) was treated
with cycl opentyl magnesi um bromde (2.0 Min ether, 230 L, 0.46 mmol) at
-30 C under nitrogemooi&om xture was stirred at -30 C for 1 RCHEY00/18884

met hanesul fonyl” chloride (60 L, 0.775 mmol) was added. The mi xture was
stirred at -30 Cfor 1 h then at roomio tenperature for 1 h. The reaction
was quenched with saturated NaHCO3 solution at O T. Extraction with Et OAc
foll owed by silica gel chromatography gave conpound 11(18 ng, 35% . The
product was characterized by 1H NVR and #xampleZctroscopy. -109 ., WO

01/ 07440 PCT/ US00/ 18884 Exanple 12 C C C :;), NNCNNOO2 02 M M
r 6 N. 12 5 A solution of conpound 6 (FFX{dgs 0.19 mol) in 2 nL of
toluene was treated with 5- trinmethylsta pyrimdine (0.07 g, 0.28 nmol)
and Pd (PPh3)4 (22 ng, 0.02 mmol) andy_the m xture was heated to refl ux
overni ght. Upon cooling, the solvent V egoved by rotary evaporation and
the residue was pgéifiemmb reparati¥e3 hi s produced 50.4 ngy of
conmpound 12. My =139 -acefldiibrdipe The prNﬁud shér acteri zed by 1H NVR and
10 mass spectroscopy. - 110 (T;)

23
Dy

A stirred solution of 27 mg (0.201 mmol) of N-chlorosuccinimide and 76 mg (0.107 mmol
5  assuming 80% purity) of 18 in 2 mL dry THF was stirred for 5 min at room temperature.

N-Acetylpiperazine (86 mg, 0.67 mmol) was added, and the resulting white suspension

was stirred for 1 h. The reaction mixture was diluted with EtOAc, filtered and the filtrate

was successively washed with 2N HC], 2N NaQOH and H;0O, was dried and concentrated

under reduced pressure. The residue was purified via preparative TLC to give 33.5 mg
10 (53%) of 23. The product was characterized by 'H NMR and mass spectroscopy.
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1 WD 01/07440 PCT/US00/ 18884 Exanple 13 Cl

Me M 6 r
t ol uene, |
pyri di ne- 3-boronic acid (37 nyg,
mol ) .

N 13 5 A solution of conpound 6 (90 ng, 0.17 mmol)
nm. of EwOlvema 0.8 nl of 2 M NaHCO3 was treated RET/HS00/18884

The m xture was heated to reflux 1.5 h.

/[ C Cd d 1::

0.22 mol ) and Pd(PPh3)4 (20 nyg,
Upon cooling, the

NNONNO® 2
in 2 nL of

0, 02
sol vent

was renoved by rotary evaporation and the residue was purified by silica

gel

The product to was characterized by 1H

01/07440 PCT/ USQQ/, k3584 chdhinds'an Shertate sithesib bk iethediale Xodk Q2Edmple 181 1

e

dloxan
2.6N Hcl

chromat ography. This produced 50.4 ng of conpound 13. Mp = 80 - 82 C
mass spectroscopy. -111 WO
2 14

10

15

XXl XV o o
l(mophosgm
EtN
oY W
N i ' X0V
\\': ﬂﬂ;."m._"!_ \( t : Mphem.‘mlne s§(
- <:> XXVl ;xw

A solution of 15.1 mL (0.0151 mol) of 1 M lithium bis(trimethylsilyl)amide in THF was
added to 5.00 g (0.0126 mol) of XXIII in 50 mL dry tetrahydrofuran at —10° C, and the
orange solution was stirred for 0.5 h. A mixture of 2.96 g (0.151 mol) -bromo-4-
toluonitrile in 15 mL THF was added dropwise and the resulting suspension was stirred for
5 h between —10 and 0° C. Aqueous ammonium chloride was added, and the aqueous layer
was extracted wifh ether. The organic layer was dried and concentrated under reduced
pressure. The residue was purified via flash chromatography and subsequently
recrystallized from CH,Clp-pet ether to afford 5.04 g (78%) of a white solid. The product
was characterized by '"H NMR and mass spectroscopy.

A mixture of 5.00 g (9.67 mmol) of XXIV and 5.78 mL (14.6 mmol) of 40%
benzyltrimethylammonium hydroxide in H,0 and 1.95 mL 10 N sodium hydroxide in 25
mL of 1, 4-dioxane was stirred at room temperature for 15 b, then was heated at 40° C for 1
h. The mixture was cooled to room temperature, then 16.3 mL (96.7 mmol) of 6 N HC]
was added, and the mixture was allowed to stir overnight. A solution of saturated aqueous
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5 A solution of conpound 2 (100 ng, 0.17 mmol) in 2.5 nL of THE was treated
with cycl opentyl magnesi um bromde (0.14 nL, 2 Min ether, 0.28 mmol) at
-40 C under argon. wWhewemet ure was stirred at -40 C for 40 nm RCHHSH0/14884N
S2 was bubbled in over 1 mn. The mixture was stirred at -40 C for 15 mn
then at roomtenperature for 1 h and finally at 45 C before being
concentrated twi ce under vacuumfromdry THE to produce 10 the solid
magnesi um salt. The nagnesium salt was treated with a m xture of

triethylam ne (0NaZ®sand th@aq@usiapirwasentractedonithdit@du cBicorganid by¢rives dugd 20d 53

mol). ATter 15 Mofoeled G6S3 ol rlbRERMIGidd ¥k pifitiedyidfhef 0! ) vaS added

and the reaction stirre room he m xture was t hen

quenched by the aG@P@F‘W@Y‘%EQ@IWﬂd V@f“%”ﬁ?‘é@bé‘hﬁlmawwmq ed

into Et OAc. Upon epHERMR a8l m@dd spdctiésespylde product was 15 purified using
preparative TLC to yield conpound 14 (26 ng) as an oil. The product was
characterized by 1H NVMR and nass spectroscopy. -112 WO 01/07440

PCTI USCQO' 18884 ESfhioptosgeis(0423 mL, X348 mriiolpwaSladddd @ gosopmtion of 2.75)8 @.9mamdl)o~ N ~

ql e " OO X&\/Mm é%/ hh Cl,Cl, &l Oxb,)&&zﬁﬂnhlm z&zo}anggs%iution. Triethylamine (4.40 mL,
31.6 mmol) was added and the dark solution was allowed to warm to room temperature
and was stirred overnight. The reaction was diluted with EtOAc, washed with saturated

10  aqueous NH,C], re-extracted 2X EtOAc,then was dried and concentrated under reduced
pressure. The residue was purified via flash chromatography to afford 1.35 g recovered
impure XXV as well as 1.08 g impure XXVI. The recovered XXV was subjected to
reaction conditions similar to that above, and after isolation and purification yielded an
additional 0.28 g of impure XXVI1. The two samples were combined and purified again via

15  flash chromatography, to afford 0.92 g of pure compound XXVI. The product was
characterized by "H NMR and mass spectroscopy.

Triphenylphosphine (1.18 g, 4.51 mmol) was added portionwise to a solution of 580 mg
(4.51 mmol) of XXVII in 10 mL of xylenes and was stirred for 2 h at room temperature, A

20 solution of 880 mg (2.25 mmol) of XXVI in 2 mL of xylenes was added and the reaction
was heated to reflux for 3 days and then was concentrated under reduced pressure. The
residue was purified via flash chromatography to afford 420 mg of impure XXVI, and 290
mg of impure XXVIII contaminated with triphenylphosphine oxide The sample of XXVIII
was treated with 0.49 mL (6.3 mmol) trifluoroacetic acid in 4 mL of 1,2-dichloroethane in

25  apressure tube, purged with Ar, and heated at 110° C overnight. The reaction was then
treated with saturated aqueous Na,COs3, extracted with ether, then dried and concentrated
under reduced pressure. The 420 mg of impure XX VI was treated under conditions similar
to that described above. After isolation, both residues were combined and were purified
via flash chromatography to afford 120 mg (13%) of XXI as an oil. The product was

30 characterized by 'H NMR and mass spectroscopy.
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Nat/. O 15 5 2.00 nL of 1 N NaCH was added to a solution of 0.85 g (1.91
nmmol) of XIV and 0.30 nL (0.35 g, 2.30 mmol) of diethyl sulfate in 8.5 nL
of THE stirring i nwavidmae- bath. After 10 mn in the cold, tReT/FtBH4OoN was
warmed to roomtenperature and stirred 3.5 h. Agueous ammoni um chl oride
was added and the reaction extracted with Et OAc, dried over MgS™, and
concentrated in vacuo to give an oil (0.98 g). Flash chromatography on
silica gel 10 afforded 0.77 g (85% of XVII as clear oil. The product was
characterized by 1H NVR and nass spectroscopy. A solution of 0.69 g (1.13
mol-) of potassi um peroxynonosulfate i of 4 x 10-4 M EDTA was
added to a stirred suspension of 0.76 g (1.61 mmol) of XVII and 0.68 ¢
(8.05 is mmol) of NaHCO3 in 7.5 nL acetone and 2.5 nL H2O After stirring
5 h, the reaction was didWtegd yet h Et OAc and washedrw iAw s&8 ur at ed aqueous
Na2SO3 and brine. The conb aqueous phases were e ted with Et OAc
and the conbi ned organic phws€s were dried over MgSOFarid concentrated in
vacuo to give 0.82 g of XV ] as a clear oil. The produgt was
characterized by 1H NWVR g8 spectroscopy. 20 - & =1/ 07440

PCTI US00/ 18884  To thi s Qi Ilh-wRs added—6—48—g—8. 05 Jof formc

hydr azi de and 3.8 nlL of y BMJO and the reaction wa¥ heatled at 60 C under
Ar for 10 h. Water was adgted gkving a white precipi$@te wRich was
extracted into Et QAc, waed H2O, dried over MydM4, @ concentrat ed
in vacuo to 0.72 g of solid prgetct. This was flash chromgg0ographed on
silica5 gel to give 0.31 g (45 of XIX as a white solid.gA mxture of
0.15 g (0.319 mml) of XI X and 15 ng of p-tol uenesul fonic acid and 0.30 g

5 25

To a stirred solution of magnesium salt 5 (2.61 g, 4.22 mmol) in THF (50 mL) was added
N-chlorosuccinimide (0.79 g, 5.94 mmol). The resulting mixture was stirred at room
temperature for 1 h, then was poured into brine and extracted with EtOAc. The combined

10 - extracts were washed with brine, dried over MgSO, and filtered and the solvent was
removed under reduced pressure. The residue was purified via silica gel chromatography
to afford 1.77 g (76%) of 25 as a foam which was characterized via 'H NMR and MS.

15
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of 4A nol ecular sieves in 3 nL of toluene was refluxed 5.5 h. The reaction
was applied directly to a silica gel colum and was purified via flash
chromat ogr aphy, - to awberats#. 12 g 10 (82% of 15 as a yel | ow f oaapusoesisss.
The product was characterized by 'H NVR and mass spectroscopy. -114 ; WO
01/ 07440 PCT/ US00/ 18884 Exanple 16 CL CL CL 1 C1 1 N ONH OH ~-N O EtSO
( NNNE.N" VI VI V1 Br Br Br XVIIl XX 16 5 A solution of XVIII
(Exanmpl e 15) (130 ng, 0.266 mol) in DMF (1 rL) was treated with NaN3 (140
mg, 2.15 mol) at roomtenperature for 2Bxdmple@6e m xture was diluted with
H20 and extracted with Et OAc. The organic |layer was dried (Na2SO4) and
concentrated. The residue was purified by silica gel chronmatography to

gi ve conmpound XX (80 ngy, 64% . The product was characterized by 'H NVR and

mass spectroscopy. 10 To a&isolutien of XX (28 ny, 0.6RQ0 Legr in DVF (0.5
m.) was added HOBT(16 ng, O mmol ) and EDC (23 ny, 0 mol ). The
m xture was stirred at room erature for 2 h before

di i sopropyl ethylamne (31 L, Ol 18 nmol) was added. The mlxture was stirred
at roomtenperature for 10yh i ed with water, angye 2Ped with

met hyl ene 15 chl ori de. The onRgafi ¢ | ayer—was—drmed, donkentrated and

purified by silica gel chighatsoyraphy to give 16 (15 ,$5% % . The
product was characterized hgo,’ H MR and 0,
MgBr O ):Nj
Br o u Br
5 26

To a stirred solution of N-chlorosuccinimide (155 mg, 1.2 mmol) in THF (18 mL) at room
temperature was added 5 (600 mg, 0.97 mmol). The resulting yelldw reaction mixfure was
stirred for 30 min, then piperazinone (214 mg, 2.1 mmol) was added in one portion,
followed by a few drops of DMSO. The reaction mixture was stirred overnight, then was

10  diluted with EtOAc, washed with brine, dried over MgSO, and filtered and the solvent was
removed under reduce pressure. The residue was purified via silica gel chromatography to
afford 240 mg (40%) of compound 26 as a foam which was characterized via '"H NMR and
MS.
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mass spectroscopy. -115 WO 01/07440 PCTIUSOO' 18884 Ex=1le 17 G Cd f \ C
C NOC. NO DNM©OC\ ~" M OZ83%M Oz CN 6 Br 17 5 A m xture of
375 ng (0.709 mvol woosinmsnpound 6 and 70 ng (0.779 mmol) copperUS0N)ss84
cyanide'in 1.5 nL was stirred in dry DV and heated for 4 h at 160 C under
Ar. After cooling, water and Et OAc were added and the reaction was
filtered, the solids were washed wth EtOAc, to afford 90 ng of a green
solid. The filtrate was extracted with Et OAc, washed with water, dried,
and concentrated under reduced pressure to 335 ng of resin. 10 The solids
were suspended in 2 nL Et CAc and sti rrwm ght with 16 L SOCC12. H20
and Et OAc were added, the reaction was filtered and the filtrate extracted
with Et OAc, washed with H20and dried, and then was concentrated under
reduced pressure. The conbi ned crude products were purified via flash
chromat ography to afford 234 ng 69% of conpoung, 17 as g white resin,
after drying under vacuu AT The product was aracterized by 'H
NVMR and mass spectroscopy. 6 WO 01/ 07440 PCT/ US 884

To a stirred solution of § (308 mg; 0.50 mmol) in THF (12 mL) at —20 °C was added N-
chlorosuccinimide (77.6 mg, 0.58 mmol). The resulting mixture was stirred for 10 min,
warmed to 0 °C and then cooled back to —30 °C.  L-proline methyl ester hydrochloride (50

10 mg, 0.81 mmol) was added followed by triethylamine (0.12 mL) and the reaction mixture
was stirred for 2 h. The mixture was treated with saturated aqueous ammonium chloride,
and then was extracted with diethyl ether. The organic layer was dried over MgSO4 and
filtered and the residue purified via preparative TLC to afford 127 mg (65%) of compound
27 as a foam which was characterized via 'H NMR and MS.

15

-127-



Ex=1e18 C C C C ClL -C -G CL 1. Cycpro ftBr OCu (YO N3 - f ~~ 0O
. ESSthOC& N * r O 1601) CH2C12 \ \ \ BrMg Br CNCN CN 1 XXI XXIl 18 A
m xture of 2.50 g (5we410m#0l ) of conpound 1 and 650 ng (7.20 nMBET/YS0HNS8s4
copper (I) cyanide in 8 nL of dry DWF was stirred and heated 5 h at 160
under Ar. After cooling, 5 the mxture was poured into water and Et OAc was
added and the reaction was filtered, and the solids were washed with

Et OAc, to afford 1.82 g of grey solid. The filtrate was separated and the
organi ¢ phase washed with H20 and concenExampleR8under reduced pressure to
give 1.35 g of an oil. The grey solids (1.4 g) were refluxed wth 0.27 nL
SOC12 in 15 nL EtQAc for 0.5 h. After cooling, HO ﬁpd Et OA& wer e added,
the reaction was filtered St he solids were was Et OAc. The
filtrate was extracted with c, the organic |ayer ried, and
concentrated under reduced prggsure. The crude products re conbi ned and
purified via flash chromatography to 890 ng (36% of unrsctgd 1, 960 ng
(46% of XX, as well as 388 xed fractions. 15 %do ucci ni m de (580
ng, 0.256 mml) was added ol uti on of 960 ny (2%¢4Nmfel) of XXl and
61 ng (0.244 mol) of pyrid]ni dm]p-t ol uenesul fonat e i 10~ met hyl ene
|lowed to warmto fGem per ature and
was stirred overni ght. TheVaBea pn m xture was co @ under reduced
pressure, the residue diluted Et OAc, washed V\nthﬁatu at ed aqueous
Na2S203, dried and concentrated wpder

()
S 28

To a stirred solution of N-chlorosuccinimide (325 mg, 2.4 mmol) in THF (10 mL) was
5 added 5 (1.0 g, 1.6 mmol) in portions, at room temperature. The resulting yellow mixture

was stirred for 5 min, then 4-acetylpiperazine (830 mg, 6.5 mmol) was added. The
reaction mixture was allowed to stir for 1 h, then was treated with brine, and the aqueous
layer was extracted with EtOAc. The organic layer was washed successively with 1 M
HCI, saturated aqueous sodium bicarbonate and brine, then was dried over MgSO4 and

10 filtered and the solvent was removed under reduced pressure. The residue was purified via
silica gel chromatography to afford 650 mg (63%) of compound 28 as a solid (m.p. 153-
155 °C) which was characterized via '"H NMR and MS. Alternatively, compound 28 can
also be prepared by the following method using compound 14 (Example 14): to a stirred
solution of 14 (200 mg, 0.33 mmol) in THF (20 mL) at 0 °C was added acetyl chloride

15 (0.23 mL, 3.3 mmol) and triethylamine (0.23 mL, 1.65 mmol). The reaction mixture was
allowed to warm to room temperature over 1 h and was stirred an additional 1 h at that
temperature. The mixture was poured into saturated aqueous sodium bicarbonate and the
aqueous layer was extracted with EtOAc. The organic layer was dried over MgSO4 and
filtered and the solvent was removed under reduced pressure. The residue was purified via

20  preparative TLC to afford 193 mg (90%) of compound 28 as a solid which exhibited
identical spectral characteristics with those of the title compound prepared via the former
method.
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20 reduced pressure. The 310 ng of m xed fraction were treated simlarly as
descri bed above. After isolation, the two residues were conbi ned and
purified via flashwohigamt ography to afford 1.08 g (64% of pcovgomisesd XXl |
as a resin. The product was characterized by 1H NVR and mass spectroscopy.
-117 WD 01/07440 PCT/ USO0/ 18884 A solution of 2 M cycl opentyl magnesi um
bromde (1.24 nm., 2.48 mmol) in Et20 was added to a solution of 1.08 g
(2.06 Mol ) of XXII in 20 nL dry Et20 at -500 C, resulting in a white
suspensi on. The reaction was stirred for 15 mn at -50 C and then SO2 was
bubbled in for 2 mn. The reaction mws stirred for an additional 15
mn at that. 5 tenperature, and then ftred at roomtenp for 1 h. The
reaction was filtered, the solids washed with Et20, and dried under vacuum
for 0.5 h at roomtenpergture teygive 1.44 g of ca d &8 as a beige
solid. -118 WO 01/07440 P 0/ 18884 Eagle 19 C1 . N NNCS O 18

pi perazine SO '~+- THE N CNH19 5 To a stirre ution of 177 ng
(1.33 mol) N-chlorosuccininpde in 10 nL dry THF, was ladded 500 ng (0.709

mol ) of 18 givingayelhg_\iv ion that was stirrNg._d(T
N

Br

25 29
s To a stirred solution of 25 (900 mg, 1.6 mmol) in dichloromethane (10 mL) was added a

solution of 1-Boc-piperazine (670 mg, 3.6 mmol) in dichloromethane dropwise at 0 °C.
The reaction mixture was warmed to room temperature and allowed to stir for2h, The
mixture was diluted with EtOAc, washed successively with 0.1 M HCI, water and brine,
dried over MgSO, and filtered and the solvent was removed under reduced pressure. The

10  residue was purified via silica gel chromatography to afford 931 mg (82%) of compound
29 as a foam which was characterized via "H NMR and MS.
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Pi perazine (760 ng, 8.86 mml) was added giving a pal e suspension that was
stirred 0.5 h. The reaction was filtered, the filtrate washed successively
with water and 2N Nawgplomasto dri ed, and concentrated under reduR€ETIUSSI/ESSIUI €.
Purification of the residue via flash 10 chromat ography afforded 225 ng
(58% of 19. The product was characterized by 1H NVR and nass
spectroscopy. -119 WD 01/07440 PCT/ US00/ 18884 Exanples 20-22 a cl NCS
N~1" 30% HWHOA: 01 NON OEDC ~ro _ N O 18 IN "+, 80z Oz CHCl=/S02 N CN
'CNNCN OOw 20 ONCOH 21 NH2 22 5 BExample3®0 To a stirred solution of
71 ng (0.532 mmol ) N-chlorosuccinimde in 4 nL dry THF, was added 200 ng
(0.283) of 18 giving a yellow solution that was stirred 10 mn. Mthyl 10

i soni pecotate (479 nL, 3.54 mvl) was added gi ving a bei ge suspension that

was stirred 0.5 h. The re@gt] s filtered, the figtrake vgshed
successively wth water then NaOH, was dried and th S concentrated
under reduced pressure. This due was purified via rative TLC to

give 87 ngy (51% of 20. The pr duct was characteri zed by H NVR and mass
spectroscopy. 15

.5 This example describes an alternate synthesis of compound 14 (Example 14)
To a stirred solution of 29 (3.43 g, 4.9 mmol) in dichloromethane (30 mL) was added
trifluoroacetic acid (5 mL, 65 mmol). The reaction mixture was allowed to stit at room
temperature for 2 h, then was poured into 1 M NaOH and was extracted with
dichloromethane. The organic layer was dried over MgSO, and filtered and the solvent
10  was removed under reduced pressure. The residue was purified via silica gel
chromatography to afford 2.20 g (75%) of 14 as a foam which was characterized via 'H
'NMR and MS.
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Ex=Mle 21 A stirred solution of 70 ng of 20 in 0.35 nL 30% HBr in acetic
acid was stirred 3.5 h at 500 C. Water was added, the reaction was
filtered and the sstaws7were washed with H20. 20 The sol i ds PGEE YOl ved
in alcohol, precipitated with water and filtered, and then were dried under
vacuum at 500 C to give 43 ng of a beige powder. The aqueous filtrates were
extracted with EtOAc to afford another 17 ny, to yield a total of 60 ny
(88% of 21. The product was characterized by 'H NVR and nass spectroscopy
-120 WD 01/07440 PCT/US00/ 18884 Exalqsmpledt A sol ution of 13 ng (0.069
mrol ) of 1-[3-(di net hyd )y o) opyl ] - 3-et hyl carbaqi i dscl hydrochl ori de
(EDC) and 34 ng (0.058 mj of 21 in 1 nL CH2C12 tirred for 0.5 h 5
inat 0 C. Anmoni a gas pubbl ed in over 1 mn a irred for 15 mn at
0 Cand then at roomtenpefature for 7.5 h. An addit] onal 13 ng of EDC was
added to the reaction, g [:l B0nas then saturat ed pad 3, seal ed and the
was allowed to stir. ovr The reaction m xqurg_was concentrated to

dryness under reduced p esw e, and-the resigdue ified via
preparative TLC to aff o y (38% of 22 as a e§i nAJhe product was i O
characterized by 1H NVEyand #§s spectroscopy. - /07440

Npe OCN THE N

PCT/ US00/ 18884 ExarrpIE NNCS tN 18 acet {p} ;

N Br
Hlil’go

14 31
To a stirred solution of 14 (154 mg, 0.26 mmol) in dichloromethane (1.5 mL) was added
methyl isocyanate (0.024 mL, 0.39 mmol). The reaction mixture was stirred for 0.5 h, then
5  anadditional amount (0.024 mL, 0.39 mmol) of methyl isocyanate was added. The
reaction mixture was stirred for an additional 0.5 h, then the solvent was removed under
reduced pressure to afford a quantitative yield of 31 which was characterized via TH NMR
and MS.

10
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0 23 A stirred solution of 27 nmg (0.201 mmol ) of N-chlorosuccinimde and 76
mg (0.107 mmol 5 assum ng 80% purity) of 18 in 2 nL dry THE was stirred
for 5 mn at roomtewpereare. N Acetyl pi perazine (86 ng, 0.6PCTIsh/)sssas
added, and the resulting white suspension was stirred for 1 h. The
reaction m xture was diluted wth EtOAc, filtered and the filtrate was
successively washed with 2N HC1, 2N NaOH and H2O, was dried and
concentrated under reduced pressure. The residue was purified via
preparative TLC to give 33.5 ng 10 (53% Exenpie32 The product was
characterized by 'H NVR and mass spectroscopy. -122 WD 01/07440
PCT/1JS00/ 18884 En=le 24 Cl’hi s Exanpl e descri bes an alternate synthesis of
i nternedi ate XXI of Exanpl 'CN CF3 O NC CFa)-c 1.7 2.dION
1oENf SOH ™ \ 1 Hd / O LI S THE CI  CI XXV XXlil a
thtophosgene ENN CI C C /ofCl \ r C C TFA XXVi| ~-

14 32

5  Toastirred solution of 3-hydroxypicolinic acid (138 mg, 0.99 mmol) in N,N-

dimethylformamide (10 mL) was added the PS-CDI resin (1.86 g, 1.65 mmol). After 1h,
14 (200 mg, 0.33 mmol) was added and the reaction mixture was allowed to stir overnight.
The resin was filtered and then washed with dichloromethane and the combined organic
laye_rs were poured into water. The aqueous layer was extracted with dichloromethane,

10  then the organic layer was washed with brine, dried over MgSOy, and filtered and the
solvent was removed under reduced pressure. The residue was purified via preparative
TLC to afford 89 mg (37%) of compound 32 as a foam which was characterized via 'H
NMR and MS. |

15
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N o di chbroethene N C CN tdphe i phoephlne s Np _ CN CN O _ XXVill XXl
XXVI 5 A solution of 15.1 nL (0.0151 nol) of 1 MIlithium
bi s(trinmethylsilyl Wasweba0i n THE was added to 5.00 g (0. 0126P¢RVSPO/IEEs4XX| | |
in 50 nL dry tetrahydrofuran at -10 C, and the orange solution was stirred
for 0.5 h. A mxture of 2.96 g (0.151 not) -brono-4- toluonitrile in 15 nL
THE was added dropw se and the resulting suspension was stirred for 10 5 h
between -10 and 0 C. Aqueous ammoni um chl ori de was added, and the aqueous
| ayer was extracted with ether. The o333 ayer was dried and
concentrated under reduced pressure. The residue was purified via flash
chr omat ogr aphy and subsegpently CIrecrystallized frogn CH2C12; pet ether to
afford 5.04 g (78% of a g olid. The product racterized by 'H
NVR and mass spectroscopy. m xture of 5.00 g (9. ) of XXIV and
5.78 nL (14.6 mmol) of 40% WQenzyl tri met hyl anmoni um hydf oxi de in H20 and
1.95 nL 10 N sodi um hydr oxi i Do25 L of 1,4-di oxaneMasestirred at room
_ﬁgs eated at 40 C for 1R e mxture was

tenperature for 15 h, th )
cooled to roomtenperatu 16.3 nL (96. 7 ol NN HC 20 was

added, and the m xture wa O.alfo d to stir overnightl{, A"sdl uti on of
saturated aqueous -123 e1/ 0 PCTI USO0/ 18884 | CEB %

| ayer was extracted with e organic | ayer pa d’ and
concentrated under reducled presfure and the residug wds pyrified via flash
chromat ography to afford N 78 gB(82% of XXV as an | . THe product was
characterized

)

14

To a stirred solution of morpholinoacetic acid (35 mg, 0.24 mmol) in N,N-
5  dimethylformamide (8 mL) was added the PS-CDI resin (425 mg, 0.48 mmol). After 11,
14 (50 mg, 0.08 mmol) was added and the reaction mixture was allowed to stir overnight.
The resin was filtered and then washed with dichloromethane and the combined organic
layers were poured into water. The aqueous layer was extracted with dichloromethane,
then the organic layer was washed with brine, dried over MgSOQy, and filtered and the
10  solvent was removed under reduced pressure. The residue was purified via preparative

TLC to afford 59 mg (98%) of compound 33 as a foam which was characterized via 'H
NMR and MS.
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by 'H NVR and mass spectroscopy. 5 Thi ophosgene (0.723 nL, 9.48 nmol) was
added to a solution of 2.75 g (7.90 mml) XXV in 28 nL CH2C12 at 0 C,
resulting in an orargeoswkati on. Triethylam ne (4.40 ni, 31. 6PATGS0Y/18884S
added and the dark solution was allowed to warmto roomtenperature and
was stirred overnight. The reaction was diluted with -Et OAc, washed with
saturated 10 aqueous NH4CLl, re-extracted 2X Et QAc,then was dried and
concentrated under reduced pressure. The residue was purified via flash
chromat ography to afford 1.35 g recover examplgpid e XXV as well as 1.08 g

i mpure XXVI. The recov%;ed XXV nas subjected to reegrligQ coenditions

simlar to that above, "anhgd er isolation and purlflcn yi el ded an
additional 0.28 g of inpu | . The two sanpl es wer exgp#tbi ned and
purified again via 15 fl asi chromatography, to afford 0.192 g of pure
conpound XXVI. The product Ngasg characterized by 'H NV pdomass
spectroscopy. Triphenyl sp Ine (1.18 g, 4.51 mol dded portionw se

Wl enes and was
2.25 mmol ) of

to a solution of 580 ) mol ) of XXVII in 10 off
stirred for 2 hat roomt rdture. A 20 sorthtion of 0880
XXVI in 2 nL of xylenes W& ed and the reaction *he to reflux for
3 days and then was co trig . Thee/resi due was
purified via flash chrbmagogrdphy to afford 420 ng - dnpur e \XXVvl, and 290
nmg of inpure XXVIII contm naBed with triphenyl phosplji ne oxi#e\lThe sanpl e
of XXVITI was treatedqaii\th 0.49 mL (6.3 mol) trifgotoacet kd i

of 1,2-dichloroethane Tn 25 a pressure tube, purged with Agf and heated at
110 C overnight. The reaction was then treated with saturated aqueous
Na2C0B8, extracted with ethé® then dried and concentrat@4 under reduced

pressure. The 420T§Bsdhftioh o281 mbﬂ\ﬁﬁmi)h@ﬁ&lﬁ&bréﬂﬂ boFoﬁi&%xh'((P@%nﬁ, Bk ar
to that described above, After isolation re conbi ned and

were purified vi¥/¥ IHW@?MtWWHW@EﬂWGH@lﬂQ@ %OQ%W%}‘“XXI as an
oi | . The produst ixsuraér tehme @aiE)and BIOHY mLyw\ddded uboiGSofKREOS (26 HigOMI8

mmol) in water (0.5 mL). The reaction mixture was heated to reflux for 4 h, then was

diluted with toluene, and washed with brine, was dried over MgSO, and filtered and the

solvent was removed under reduced pressure.. The residue was purified via preparative

TLC to afford 18.3 mg (60%) of compound 34 as a foam which was characterized via 'H
10 NMR and MS.



-124 WD 01/ 07440 PCTIUS00/18884 Vie 25 CL CI C C NON_ NO \ NO2 02
MgBr Br Br 5 25 5 To a stirred solution of nagnesiumsalt 5 (2.61 g, 4.22
mrol ) in THE (50 nioomvem40added N-chl orosuccinimde (0.79 g, PEI/USPU/IBARY| ) .
The resulting m xture was stirred at room tenperature for 1 h, then was
poured into brine and extracted with Et CQAc. The conbined 10 extracts were
washed with brine, dried over MgSO4 and filtered and the sol vent was
renoved under reduced pressure. The residue was purified via silica gel
chromat ography to afford 1.77 g (769 Ezample3fs a f pam whi gh was
characterized via 'H M B. 15 -125 WO 01/ 074 18884
Exanple 26 C / C C _NO 2 @& MBr XN Br

Y

28 35
To a stirred solution of 28 (300 mg, 0.47 mmol) and 5-(trimethylstannyl)pyrimidine (180
‘mg, 0.74 mmol) in toluene (10 mL) was added Pd(PPhs)s (120 mg, 0.11 mmol) and the
5  reaction mixture was heated to reflux for 15 h. Decolorizing charcoal was added to the
mixture, which was stirred and then filtered and the solvent was removed under reduced
pressure. The residue was purified via preparative TLC to afford 78 mg (26%) of
compound 35 as a foam which was characterized via 'H NMR and MS.
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526 5 To a stirred solution of N-chlorosuccinimde (155 ng, 1.2 mmol) in
THE (18 nL) at room tenperature was added 5 (600 ng, 0.97 nmol). The
resulting yell ow r eaeddrwdoi xture was stirred for 30 mn, thePCI/US00/18884

pi perazi none (214 ngy, 2.1 mmol) was added in one portion, followed by a few
drops of DMSO. The reaction mxture was stirred overnight, then was 10
diluted with Et OAc, washed with brine, dried over MgSO4 and filtered and

t he sol vent was renoved under reduce pressure. The residue was purified
via silica gel chromatography to affor Exangle 3G (400 of conpound 26 as a

f oam whi ch was charact e zgd_yca 'H NMR and M. 07440

PCTFUS00/ 18584 Exanple 2 /[ a a/a o\l N ON QZ MBr Mo Br
Br 55 27 To a stirred tion of 5 (308 ny; 0.50 in THE (12 nl)

at -20 C was added N chl or SUCC|n|n1de (77.6 ng, O. 58 é. The resul ting
m xture was stirred foryL d back to -30

C. L-proline nethyl est was added

foll owed by triethylam was stirred
for 2 h. The m xture was aum chl ori de,
and then was extracted s dried over
MpSH and

30 36
To a stirred solution of 31 (168 mg, 0.26 mmol) and pyridine-3-boronic acid propanediol
ester (59 mg, 0.36 mmol) in a mixture of toluene (3 mL), ethanol (1.5 mL) and2 M
5 aqueous sodium carbonate (1.25 mL) was added Pd(PPhs)4 (59 mg, 0.05 mmol). The
reaction mixture was heated to reflux for 1 h. The mixture was then filtered and the
organic layer was diluted with EtOAc, washed with water then dried over MgSO, and

filtered and the solvent was removed under reduced pressure. The residue was purified via
preparative TLC to afford 90 mg (32%) of compound 36 as a solid which was
10  characterized via '"H NMR and MS.
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filtered and the residue purified via preparative TLC to afford 127 ng
(659 of conmpound 27 as a foam which was characterized via 'H NVR and Ms.
15 -127 WO 01/ 07440va@nt44c00/ 18884 Exanple 28 C Cl ClI C PCTY$00/18884¢ CcNZo
N OO 2 MBr Br Br O 28 To a stirred solution of N-chl orosucci ni m de
(325 ng, 2.4 mol) in THE (10 nL) was 5 added 5 (1.0 g, 1.6 nmol) in
portions, at roomtenperature. The resulting yellow m xture was stirred
for 5 mn, then 4-acetyl pi perazine (830 ng, 6.5 mml) was added. The
reaction mixture was allowed to stirEgampleBZh, then was treated with brine,
~and the aqueous - Iwas extracted with @ fie or gani c | ayer was

washed successi v¢ ith 1 M HC, saturated ous sodi um bi carbonate and
bri ne, then was ed over MgSO4 and 10 filtergd and the sol vent was
removed under redugfed pressure. The residue wagpupified via silica gel

chr omat ogr aphy NLgQ g8 d 650 ng (63% of cdungF 28 as a solid (mp. 153-
155 C) which hgracterized via 'H NVR &g Al ternatively, conpound
28 can al so beYprepdy ed by the fallgw ng si ng conpound 14 (Exanple
14): to a stirr sglution of 14 (200 nyg, ; in THE (20 nL) at 0 C
was added acetygy.ch de 15 (0.23 nL, 3.3 triethylamne (0.23
m., 1.65 nmol). The ction m xture was

To a stirred solution of 6 (195 mg, 0.37 mmol) and 3-thiopheneboronic acid (94 mg, 0.74
mmol) in a mixture of toluene (4.4 mL), ethanol (2.2 mL) and 2 M aqueous sodium

5 carbonate (0.55 mL) was added Pd(PPh3)4 (43 mg, 0.037 mmol). The reaction mixture was
heated to reflux for 3 h, then was diluted with BtOAc and washed successively with water
and brine, dried over MgSO, and filtered and the solvent was removed under reduced
pressure. The residue was purified via preparative TLC to afford 123 mg (63%) of
compound 37 as a foam which was characterized via 'H NMR and MS.
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allowed to warmto roomtenperature over 1 h and was stirred an additiona

1 h at that tenperature. The m xture was poured into saturated agueous
sodi um bi car bonat e awa@ot4i¢0 aqueous | ayer was extracted w th EPCEHUS00/T4584
organi c layer was dried over MySO4 and filtered and the sol vent was
renmoved under reduced pressure. The residue was purified via 20 preparative
TLC to afford 193 ng (90% of conpound 28 as a solid which exhibited

i dentical spectral characteristics with those of the title conpound
prepared via the former _nethod. -128 WiBxempled&40 PCTI US00/ 15884 Exanpl e
29 / d add O NW¥ ' 02 02 N CND Br B §'29 5 To a
stirred solution of 25 (90 ane (10 nmlL) was
added a solution of 1-Boc- i n di chl oronmet hane
dropwise at 0 C. The reacti
allowed to stir for 2 h.NH(fe
successively with 0.1 M '
filtered and the sol vent S §
was purified via silica 2 C

conpound [Nj
N
oA

/?\ N~/

29 38

To a stirred solution of 29 (860 mg, 1.23 mmol) and pyrimidine-S-boronic acid pinacol
ester (506 mg, 2.46 mmol) in a mixture of toluene (7 mL), ethanol (3.5 mL) and 2 M

5  sodium carbonate (1.7 mL) was added Pd(PPh;3), (142 mg, 0.12 mmol) and the reaction
mixture was heated to reflux for 2 h. The mixture was diluted with EtOAc and washed

xture was diluted @2Ac, washed
ter and brine, dri MpSH and
noved urder—+edueced pyessure. The 1o residue

Br

successively with water and brine, then was dried and filtered and the solvent was removed
under reduced pressure. The residue was purified via silica gel chromatography to afford
790 mg (92%) of Boc-protected 38 as a foam. To a stirred solution of Boc-protected 38

10 (704 mg, 1.0 mmol) in dichloromethane (15 mL) at room temperature was added
trifluoroacetic acid (3 mL). The reaction mixture was stirred for 2 h, then was poured into
1 M sodium hydroxide and the aqueous layer was extracted with dichloromethane. The
organic layer was washed with brine and dried over MgSOs, was filtered and the solvent
was removed under reduced pressure, The residue was purified via silica gel

15 chromatography to afford 447 mg (64%) of compound 38 as a foam which was
characterized via "H NMR and MS,
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29 as a foam which was characterized via 1H NVMR and MS. -129 | WO 01/ 07440
PCTIUSOCO' 18884 Exanple 30 CI / d G A NI V1 ONNO = QNN N
Br NBr O H 29 14wo.0507H8 s exanpl e descri bes an alternate sHel/VEY18884of
conpound 14 (Exanple 14) To a stirred solution of 29 (3.43 g, 4.9 muol) in
di chl oronet hane (30 nlL) was added trifluoroacetic acid (5 nL, 65 mmol).
The reaction m xture was allowed to stir at room tenperature for 2 h, then
was poured into l M NaCH and was extracted with dichloronethane. The
organi c | ayer s fellowing adsljtionalipprapoyndsefithe inventipreviere praparedcby susthods Analogeusa s
removed under rgedcRidschbR%64Ve CBack BEhE Sonipeiids Mot WasichdrhcRalized by NIt iufda gel
chromat ography to afford 2.20 g (75% of 14 as a foam which was
characterized W& 1H NWR and MS. -130 WD 01/07440 PCTI USOQ 18884 Exanph
314 Aad a d

Example No. Structure - Melting Point (°C)
39 : CI\Q,CI >190 (decomp.)
Nao N O
\_N
/O o)
H
Br
40 Cl cl resin
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N NONO 02 02NN CBr Nr HNAO 14 31 To a stirred solution of 14
(154 ng, 0.26 mmol) in dichloronethane (1.5 nmL.) was added nethyl

i socyanate (0.024 nmwo@m@@onmol ). The reaction m xture was st i PCRUS00/38840. 5
h, then '5 an additional amount (0.024 nL, 0.39 mmol) of nethyl isocyanate
was added. The reaction m xture was stirred for an additional 0.5 h, then
the solvent was renoved under reduced pressure to afford a quantitative
yield of 31 which was characterized via 1H NMR_ and MS. 10 -131 WO 01/07440
PCTI US00/ 18884 |Exarflle 3R CI / - @ -, ( NO--{ N O faamN NOZ |N2 \

\i O ~HSr NBr OH
_g“ o
Q %Br
o=?=o

N

42 foam

43 resin




14 32 5 To a stirred solution of 3-hydroxypicolinic acid (138 ng, 0.99
nmmol) in N, N dinethylformam de (10 nL) was added the PS-CDI resin (1.86 g,
1.65 mml ). After $Wwovwweradod (200 ng, 0.33 mmol) was added andPCHEs0/883t | on

m xture was allowed to stir overnight. The resin was filtered and then
washed wi th di chl oronet hane and the conbined organic |ayers were poured
into water. The aqueous |ayer was extracted with dichloromethane, 10 then
the organic layer was washed with brine, dried over MoSO4 and filtered and
the solvent whs rdéoved under Fegungdthressure. The|resi dmsinnas purified
via preparative TLC to|afford 89 (37% of conmpoupd 32 as a foam which
was characterifged via 1H NVR and W& |5 -132 WO 01/ (7440 PCT/ US00//18884
Exanmpl e 33 C a aa coo\vron ON NO 2 Z INNC ~aBr |CNBr O
cNo-) 14 33 Tp a stirred sol ut e’ rphol i noacetifc acid (35 ng,| 0. 24
mmol) in NN 5 fdi met hyl f¢rmam deqy N added the|PS-CDI resin (j425 ny,
0.48 mmol ). After 1 h, Br

0=8=0

45 185-189

resin
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14 (50 ng, 0.08 mml) was added and the reaction m xture was allowed to
stir overnight. The resin was filtered and then washed with

di chl or onet hane and waevwaobi ned organic |ayers were poured | PCTUSAR15884,
The aqueous | ayer was extracted with dichloronmethane, then the organic
| ayer was washed with brine, dried over MgSO4 and filtered and the 1o
sol vent was renoved under reduced pressure. The residue was purified via

preparative TLC to afford 59 nmo (98% of conpound 33 as a foam which was
characterized vila 1H7 NVR and MsC ' 01/ 07440 PCT/US00/ 18884 Exanpl e
34 C / G A1l NON O 020 (NH ~J NN| OF F 28 34 {To a
solution of 28 (|29 ng, 0.pP45 mol ), ~F5-di f| uor ophenyl boronic acid (Jd. 026
m., 50% w/wt ijn THF/ H20[ 0.09 mol § and PdCl 2(dppf) CH2CI 2 (1.8 ng, |0.0022
mmol) in a5 mxXture of tpluene _ ﬂd tCH (1 nL) |was added a sdl ution
of K2CB8 (25 ngy,| 0.18 mmpl) in B'The reaction nixture |was
heated to reflux for 4 h,|then mas th t ol uepe, and washed [with
brine, was dried over My§ Nt was renoved under

reduced pressurg. The res

(A4 and red and the sol vqg
due mas)ﬁﬁléfled Vi a prepar at

ive

48

O
‘@

foam

49

not determined
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TLC to afford 18.3 ng (60% of conpound 34 as a foam whi ch was
characterized via 'H 10 NVR and MsS. -134 WO 01/07440 PCT/ US00/ 18884 Ex=
W 35 C / C Cl Cwodor446 NONO Oz N2 N C- Br (N O ecre®o3essiio a
stirred solution of 28 (300 ng, 0.47 mml) and

5-(trinmethyl stannyl)pyrimdine (180 ng, 0.74 mmol) in toluene (10 nlL) was
added Pd(PPh3)4 (120 ng, 0.11 mml) and the 5 reaction m xture was heat ed
to reflux for 15 h. Decolorizing charcoal was added to the mxture, which
was stirred and thefd fil{eredCShrgdabeClsol vent was renpveubtdeterminededyced
pressure. The rfesi due wag purifiia preparative TLC to afford 78 |ny
(2699 of conmpound 35 as|a foam Wgch was characterizped via 'H NVR and Ms.
-135 WD 01/ 07440 PCTI USOp/ 18884 § g:ge 36 1 C C 1|l NONO @O

XN
O=?=O
@
N
(o)
O
51 75-82
52 not determined
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N z
and pyridi ne-3-boronic ac

m xture of toluene (W0OMA7#40et hanol
carbonate (1.25 nL) was added Pd(PPh3)4 (59 ng,
h. The m xture was then filtered and the

m xture was heated to ref
organic | ayer was dil uted

(N) Br 04-NH 1 30 36 To a stirred solution of 31 (168 ny,
ester
(1.5 nL) and 2 M5 aqueous POTISM8884

i d propanedi ol

| ux for |
with Et OAc,

0. 26

(59 ng, 0.36 nmmol ) in

0.05 nmml ). The reac

mol )
a

tion

washed with water then dried over

MSO4 and filtered and the solvent was renpved under reduced pressure. The
resi due was puri|fied3via | prepar @t @& to afford 90| ngndtd@efmimed cdnpound
36 as a solid wiich was 10 charact ed via "H NVR angd M5, -136 WO
01/ 07440 PCT/ USQO/ 18884 C / C Ex le3C / C \VI|~1 ONO Qz|02 H3
H3 Br 6 37 Tola stirred solution of 0.37 pmol) and
3-t hi opheneboronic acid (|94 ny, e of toluene (4.4
m.), ethanol (2.2 nL) and 2 M aq e (0.55 nL) wgs
added Pd(PPh3)4{(43 ng, 0. 037 mol Ure was heated to
reflux for 3 h, |then was [dil ute@ successively with
water and bring, dried gver MS e sol vent was renoved
under reduced
54 N ; _ 79.1-80.9
._(N (o} '
Z\rN by
r—< >—Br
=?=0
O
o)
55 foam

=

®

P
N




pressure.
(63% of

-137 WO 01/ 07440 PEO/UEad/ 18884 Exanple 38 Cl
.To a stirred solution of 29 (860 ny,
ester (506 ng,
(3.5 nm) and 2 M5 sodi um carbonate (1.7

o 02- 1/ 1

mol ) and pyri m di ne-5-boroni c acid pinacol
m xture of toluene (7 n),

Br O Nom

29 38

et hanol

/ A d

/ C

2.46 mmol)

The residue was purified via preparative TLC to afford 123 ng
conpound 37 as a foam which was characterized via 1H NVR and M.
PCT/YSOP/18884¢- O N

1.2

3
in a

m.) was added Pd(PPh3)4 (142 ng, 0.12 mupl) and the reaction nmixture was

heated to refl |
successively w
sol vent was ref
silica gel chrg
foam To a stif
di chl or onet hané
(3 m). The res
sodi um hydr oxi ¢
The organic |3
and t he sol vent

purified via si
conmpound 38 as

Ix 66 2 h. The m 2 &5 di luted witlh Et Ofeamand hed
th water |and bri ne, n was dried and filtered and f he
joved under reduced pfFessure. The resijdue was purifiped via
pat ograplly to afford 798 mg (92% of |Boc-protected B8 as a
red sol utli on of ected 38 10 (404 ng, 1.0 nmo} ) in
b (15 nl) |at roomée «ature was addedq trifluoroaceftic acid
ACtion m Xture was or 2 h, thgn was poured inpnto 1 M
le and t hg aqueous r ‘extracted |[wi th di chl oronget hane.
tyer was Washed wi@h Dri rdried ojer MgSH4, was filtered
WAS. I ey S

i c&gel 47 W of
a foam whi i NVR and MS.

not determined

58
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-138 WD 01/ 07440 PCT/ US00/ 18884 The foll ow ng additional conpounds of the
I nvention were prepared by nethods anal ogous to those descri bed above. Each
of the conpounds belwwommsiocharacterized by NVR and M5. Exanplper/ikporissss
Structure Melting Point C 39 C / Cl >190 (deconmp.) N ON OHOBr res
in 40 C'(?"C, NN NOTF 0=5=0 N O -139- WO 01/07440 PCT/ USO0/ 18884 41
Cl cl foamBr 0=I=0 N

59 195-197

60 ' C'\@,CI | not determined

61 C'\Q/Cl not determined

-146-



42 ¢ C foam N O .1511 Br
-140 WD 01/ 07440 PCT/USOQ 18884 44 Cl
(N) N di-1 woews® 45 Cl Cl 185-189 N O

N NJI r

aBr

0=T=0 N H Q1 43 Cl

VCl resin N+

Cl

O 0=
resin NO N.., a
PCT/US00/18884

62

not determined

63

not determined

64

foam

-147-

0=S=0



NyN cl Br 46 Cl C resin |Ip"~-NON:'" -141 WO 01/07440 PCT/ US00/ 18884
47 C Cl resin NONSr O-SO~N) 01 48 Cl Cd foam NN O OBr OS=0

1 NC NOH 49 Cl wobudeber m ned PCT/US00/18884
65 not determined
66 146-148

Cl Cl

-148-



NOI N..InY Br
determined N ON O=S=0 N
(11.. ro_(O) YO_52 Clwadii/oTéen

O=S=0O N -142 WO 01/ 07440 PCT/USO0/ 18884 50 CL Cl

N OOO 51C | ( C

determined _ (N O O O=S=0 Br

not
75-82 N ON 0=5=0 Sr
N HEBKII/US00/18884

67 C|©/C' foam
=(” 0
\ N AT
Br
0=8=0
o] (o]
I
68 Ci\ ; Cl not determined
N N (o)
Br \§r
N oy
Br
69 foam

-149-




-143 WD 01/ 07440 PCT/US00/ 18884 53 Cl C
OH 054 C d
C) 55 C C foam NvQovd7#p| Br

=0 N (N) O41)

0 )fl"*-

0=5=0

not determned (NO N N Br
79.1-80.9 N ON -~ Br

0=5=0 0
PCT/US00/18884

70 foam
71 CI\Q/G not determined
! .
N=(" o
N
S/ \“‘ Br
O;S=O
NH -
o=§
O~
72 Cl\Q/CI not determined
="
&(N@_@»Br
0=8=0 "
H N o)
H’N\]

-150-

0=
|



C.) 0 LO -144 WO 01/07440 PCT/US00118884 56 Cl

ca d

not determned NON O=S=0/ Br

1c,

foam N O O NH2 Br

NN O NH 58 C C not

57

determned N O N WoB1074@=-s=0 N ao -145 WO 01/ 07440 PCT/ USOOrCBE®#18889 Cl

1(

195-197°

73

not determined

74

AN}
%
Br

145-147

75

not determined

-151-



INO N.. mNBr NIIk --1-1 1 060 C C not determned 4N ON .,.u Br
0O==0 CN N OHOH®B61 d ClI not determined -NO Br 0=S=0 0 -146 WO
01/ 07440 _PCTJUS_OOllSUem/W&Q Cl g C not determned --~N 0 Z- OPEF/USO0/188840

H NyO

76 not determined
77 hard oil
78 foam

-152-



M H63 C C not determned NO\ / Br 0=7=O0 NC N 064 C C foam I
/' N N..,a 0S=0 N O Br -147 WO 01/07440 PCT/ US00/18884 65 ClI Cl not
determned N O N wd 01/044400=S=0 | S PCT/US00/18884

79 83.5-87
80 not determined
81 158.0-159.3
O
H,N




(N) 00O 66 C

-148 WO 01/07440 PCT/ USO0/ 18884 67 CI Cl

c

146-148 N O N 0=5=n

not determned \ | Wbheme7doO Br Br

N Br

foam N O Br

(ND O=S=0 / | C
0=S=00 0 68 Cl
PCT/US00/18884

82

foam

83

114.0-115.5

z Cl

Cl



Br 69 C \ C
foam N-< NO N Br

ON(l.,-O 71 1l C

foam N O NN OO -149 WO 01/07440 PCT/ US00118884 70 Cl
not determned N O N |
O=S=0 NH O:-§ 0- - WaN1gI40CI not determined N O N Br

Y ~
PCT/US00/18884

84

not determined

85

Br

thick oil

86

65.6-67.0

-155-

c




0= =0 HLNyO H N -150 WO 01/07440 PCTI US00/ 18884 73 CI Cl not determined N
OBr O=S=o N, H /-O074 C C 145-147 NON O1/ Br 075 C C not
determned N ~LrJBrwobin7ddo O S -151 WO 01/ 07440 PCT/ US0O0/ 1888RBCT/US00/18884

87 oil
88 foam
89 163.7-165.2

-156-



76 CI Cl not determned - NO Q'NYl ~~Br 77 C Cl hard oil N NOO
=S=0 1/ Br NN H 78 C foamNOXk, N-sell &S=O NN NN O-152 W

01/ 07440 PCT/ USOO/ w8B8847440CI 83.5-87 79 C Pl N .~~ 0=S=0 PCIUSW/BSS4

90 not determined
9] not determined
2 90-95

-157-



INO CNONH 80 C C not determined --( NOBr O=S=Ol N N 0 ON
8.0-159.3 1581 C ;)lc, NN OO H2N -153 WO 01/07440 PCT/ US00/ 18884 82
Cl C foam N O Br (xGe@740H PCT/US00/18884

93 not determined
94 not determined
95 foam

H O

-158-



NONZ 83 d
N,,~O rN of
NN O:SON

114.0-115.5 N O N N -sell

1 0=S=01/ Br

NC HN O

-1g WO 01/07440 PCT/US00/ 18884 84 Cl Cl not determined N N O
N So-0unidioH ' PCT/US00/18884
96 Cl Cl foam
g/N 111
0=§=0 o
O
N
H*N o)
oﬁ)
H’°
97 CI\Q/C’ - oil
_(N
AN .
/\ 0=§=0
LNY\j
o)

-159-




O 85 C

c

thick oil

N ONBr 86 C

01/ 07440 PCT/ USO0/ 18884 87 C C G

N O N &Br

O=S=0 / woovm4Br 89 Cl \ C 163.7-165.2

Cl 65.6-67.0 NONN (v ~ -155 WO
0=S=0) OH 0488 C \ C foam

N O Br

PCT/US00/18884

98

108-110

99

not determined

100

=/

resin




~NON.~ O5,=01 \ N OH N -156 WO 01/07440 PCT/1US0O0/ 15884 90 Cl C
not determined NO NF OSSONF OOCH91 C \ C not determned ---.( N
ON Sr O=5=0 JN ~wor1934Cl C 90.95 N NON O=G-0 PCT/US00/18884 '

101 not determined

102 foam

103 not determined

-161-



NBr C NN-157 WO 01/07440 PCT/ US00/ 18884 93 CI CI not determ ned ;~I
NN NO O=N=0N HOO94 CL Cl not determned NOO=S=0 HNI ~ ~ON 95
Cl gdC foam NOOw®eo@Bw O =0 HO -158 WD 01/ 07440 PCT/ USpO1/isdtribéss 96

Cl C foam

104 72.5-73.6

105 foam

106 oil

-162-



N N,un &GS=OBr NHENO O-H 097 Cl Cl oil ~5NBr ==0N-159 W
01/ 07440 PCTNS00/ 18884 98 CI CI 108-110 N~ NO Iy N O=S--O NBr N OANH
99 Cl d not determqwdmd\l 0 0=5=0 Br NH PCT/US00/18884

107 not determined

108 gummy foam

109 foam

-163-



100 I 7 C resin NN O=S=0 CN

Cl not determned NO N ..ni O=S=Oj) N NJ 102 C
O=T=O, N OH 103 Cl wo@womet determined N N O OZS: O

01/ 07440 "PCT/ USO0/ 18884 104 CI

G 72.5-73.6

g d

-160 WD 01/ 07440 PCT/ US00/ 18884 101 Cl

foam N O Br
--N~ | PEF/US/1888H \\D

110 C'\Q/m foam
= ¥°
. QN it

: Br

=S$=0

“'OH

OH
not determined

111




NOOO105 0 1( d foamNO N..,,, / Br OSSO0 -k 106 C C oil NO
of Br -162 WD 01/07440 PCT/US00/ 18884 107 Cl I C not determned N O/ Br
0= .0 N H Nco 1o®ub740 gummy foam _ O YN Br - 0=5=0 N a®E¥/Us00/18884

112 resin

113 resin

-165-



109 a C
110 d C
O=S=0 Br

01=0 N N°

foamN- N O O=S=0 CN Sr

foam N O 0=S=0 Br

-164 WO 01wO @0 PCT/ USO0/ 18884 112 Cl

N

~"OHOH 111 4 C

N O O-163 WO 01/07440 PCT/ USO0/ 18884

not determned N ON

Cl resin N Opchusodhssshldl

114

111
NN Br

not determined

115

not determined

116

oil

-166-



N

1 GS=0 )--N ON C d 113 Cd d resin ~NON 0=S=0 Br
WO 01/07440 PCT/ USCO 18884 Cl not determned 114 G "PI N O
Br O=Srad1.@r4@CENH : PCT/US00/18884
117 Cl\©/01 foam
=" O
gNE@’&
O='=
O
N
o)\.
118 CI\Q/C' 71.2-72.5
*E)
119 C|\©/CI 164.8-166.3

-167-



HH 115 C

/

~N O Br

1( A not determned NO/ Br OCON(N OOO 116 G C oil
~ N~ j -166 WO 01/07440 PCT/US00/ 18884 117 C CI foam N O Br
O=S=O CN N O 118 Ciw@b1ofd402- 72. 5 ccEl oD. : PCT/US00/18884

120 cl cl foam
121 CI\Q/CI 125.5-127.8
122 C‘\Q/c' not determined

0=S=0

N
L{ro\
o H

-168-



O0==0Br 0119 G C 164.8-166.3 ,NOGCS=O | C) -167 WO 01/07440
PCT/ USO0/ 18884 120 CI C foamO 50N OI NC O 121 G C 125.5 -127.8
N--( NON-ni Omo@Buo NN C-HO 122 C1 G not detern nedCriso@issss

123 201-203

124 101.8-103.6

125 resin

-169-




N,.~Br NO-~H-168 WD 01/ 07440 PCT/US0O0/ 18884 123 CI cl 201-203 r-1
N\'N | Br 124 CI Cl 101.8-103.6 N OO--S-O NI NC ~NN 0125 Cl
Cl resin NN.~~ Ox@s®MM) N OO - PCT/US00/18884

126 not determined
127 101-105
128 120.2-122.2

-170-



O -169 WO 01/07440 PCT/ US00/ 18884 126 CI Cl not determined N O N Br
O=T=0, 0 O-H HC 101-105 127 Cl I:: -.( NO NO=T=O0Br NO NH 128
Cl Cl 120.2-122.2 weoomnd/0 WO 01/ 07440 PCT/ US0O0/ 18884 129 etT/usoaissgsoam N
0O N\ Br :

129 foam
=
0 o]
I
130 CI\QCI foam
\ N wit
Br

131 CI\Q/CI resin

-171-



0=S=0 O O 130 C
Br O=S=0 1|
r\ O=S=o0

\ C

foam 5NN O Br

ONHN NkIO 131 C

\ C resin -NO

N9 N -171 WO 01/07440 PCT/USCO/ 18884 132 C Cl oil N O Br
0 133 CI Gvobpmew N---( N O PCT/US00/18884
132 \©/ oil
o-s—o :
o]
133 foam
134 Cl cl foam




N-too, 0=5=01 ~ NCHBr H'CH 134 C C foam NON-Br N HN N Kk,
O O -172 WO 01/07440 PCT/US00/ 18884 135 Cl / C 34.0-35.5\ 1| NO NO
136 C CI not _.det emwoomed4 N ON O0=1 N =0 : PCT/US00/18884
135 ClQ/C' 34.0-35.5
N\ N (@)
N\ N
136 not determined
o Yo
137 C'\Q/C' not determined
Ne=t” =0
%N 111 Br
0=5=0
J E\L
(o) (o]
| I

-173-



Br OO0 137 C \ C not determned NONN."~Sr 0=-0Nf OO-173 WO
01/ 07440 PCTIUSOO 18884 138 CI Cl foam N NO O=T=0Br NO HOI 139
Cl C 166-169 N 0 \Wo@AB«O (N Br 0= =0 140 C _I Cl not det eP¢H/VR90/18884

138 foam
139 166-169
140 not determined
oy
H

-174-



NOBr 0=S=0"N I H

~N O N Br
143 C [/ C foam WOoIRMIO Sr

0=S=0) CJ N O HN-O 142 C

resin

-174 WO 01/ 07440 PCT/ US00/ 18884 141 CI Cl
Cl resin | / BN NOOBr OCON O

PCT/US00/18884

141

Br

resin

142

N
=( © Br

resin

143

foam

-175-



det er m ned
Q:

0 Br

Br -175 WD 01/07440 PCT/US00/ 18884 144 C Cl oil Br --(NN 145 C C not
Il ON..~~~ S O=5= 1 NC N OO NHO 146 CI g C foam 5N
=0 -_176 \WED 0110787440 PCT/ USO0/ 18884 147 ClI CI 123. 6PQIIES00/18884
_{N o
— Br
&/N
145 \Q not determined
0—?-—-0 :
o O
NH
146 \Q/ foam
/N
(o]

-176-



oO™wm

=01/ Br

OHCGCOH 148 C C
F O0149 & C not determned N 5~c~

51.6-53.0 N O\ ry

Br

1/07440 P@Dosa® 18884 150 G C foam N O

.111- F O=S=0
=S&=O ONC N O H
PCT/US00/18884

147

123.6-125.1

148

51.6-53.0

149

not determined

-177-



N-o0il 0=S=0 Br NN NO 151 G g C not determined s:bor C) O.H HO
152 G C anmporphous ~N O o=s HN -178 WO 01/07440 PCT/ US00/ 18884 153 Cl
\ C 83.7-85.3 O NwWodG40Cl 167-169 N ON_ O NOBr N PCT/US00/18884

150 foam

151 Cl Cl not determined

152 CI\Q/C' amorphous

N 0
=( Br

-178-



0=5=0 155 C Cl foam N O N 0=5=0 Br N O O -179 WO 01/ 07440
PCT/ US00/ 18884 156 CI Cl 170-174 NO N 0==0 N Br CN 0=S=0 C 157 C
Cl not determ ned WodwM4 O Y Br 0=S=0 ~'H : PCT/US00/18884

153 CI\QC' ' 83.7-853

167-169

154

155 foam

-179-




Br -180 1 WD 01/07440 PCTIUS00/ 18884 158 CIE C foam N O N,_ Br O=S=0
~O O -M 159 C C resin ONDBr 0=5=01 (N N OkN 160 C / C foam
YN O NHSr -181 wW001/07440 PCT/US00/18884

156 170-174

157 CI\Q/CI not determined

Br

-180-



1 WD 01/07440 PCT/USO0/ 18884 161 CI Cl not determned NONN O O=T=0 CN)
0 162 C d foam -'"N O N Br

r\- OBr

0==0NC N 0163 d C

not determ ned

O=S=0 N wgo1/4d 0O PCT/US00/18884
158 foam
159 resin
160 foam

N N



-182 WO 01/ 07440 PCT/ US00/ 18884 164 Cl Cl not determined ~N O Br 0= =
NH /0165 CI Cl not deternmined | / I-NO OS=OBr HH 166 C C

112.6-113.6 -1N O heoso7goBr -183 WO 01/ 07440 PCT/ US00/ 18884 PC/BS00/(3884C]
foam N NOOS=0O HHBr ~0168 CI Cl not determined N ON_

161 C|\©/C| not determined

N=¢" =0

S VaYe
0=$=0 '

N

@

162 cc\©/0| foam

163 \QCI ' not determined
=( o
i bt
%N(O’Br
0=S=0

-182-



0=S=O01/ Br OOH 169 C C 51.8-53.1 NO170 Gl G 75 (NON 1 Br N
~ V1 O-S O H2N -184 WO 01/07440 PCT/USO0/ 18884 171 CI C not

determined < N O waoBn7440172 Cl 7 Cl not determined N O N .PeHUBH1888B=S=0 N
O 173 T C 51-52 NO

164 not determined

165 C‘\Q/C' not determined

[ Br

166 C'\Q/Cl 112.6-113.6

-183-



N.n~O0OS=O1/ Br CNN HN-~O-185 WO 01/07440 PCT/US00/ 18884 174 C C
not determined NO N _Br .0",S-0175 CI Cl not determined NO N~ Y Br
O=S=O N (N 0, 176 OwvoQuommot deternmined N O/ Br 0=S -0 N C) PCT/US00/18884

167 foam

168 ci Cl not determined

169 C'@,Cl 51.8-53.1

-184-



N N -186 WO 01/07440 PCT/ USO0/ 18884 177 CI Cl

N O~-NH Od 178 C

Cl

not determined N p N --(
AO - 187 WO 01/ 0744voR@07440) SO0/ 18884 179 CI CI not - det er mi ne@CMusopiagss N

resin NO N 0=7=0 N) Sr
. =N

171

S Br

not determined

172

not determined

173

51-52

-185-~

C

ly NO-gZzON O



Yl \ ~ sr
0--~ 181 C

192 C | C not det ewoinegioN O Br

0=s=ON N O0-1-1I
Cl foam N O PBr

\' S 180 C1 C

resin

N NO Fi O=S=0 Br
O=S=O CN N -188 WO 01/07440 PCT/ US00/ 18884
O=S=ON N O-10

PCT/US00/18884

174

&;g”o

not determined

175

not determined

176

not determined

-186-



O,,H HO 183 C

Cl 80.5-85.5 N OBr O= =0 CN Jl N O -189 WD 01/07440
PCT/ US00118884 184 C C not determned N N 5N~c~ O=s =0 o0l1l'r 0 0 O
185 Cl d foam N- wid oo7@0oP=O O Br 186 C Cl resin N O PCT/US00/18884
177 resin
178 C'\Q/C‘ not determined
N
N=(' ‘ _N
N webt
N \ n’?
O==g=0 :
Ao

-187-



N , nn

NN-< NO O=S=ON (N) N NN of

0 7=

O=SSFONN N O -190 WO 01/07440 PCT/US00/ 18884 187 CI Cl resin

188 C Cl not determ ned

/ NO N .up Br

O Q 189 _CI Clwbosomn4oN N- O PCT/US00/18884
179 C|\©/°' not determined
N
.N=( 0
\ N N1 . Br
O=§=0
@
N
0*(%
S
180 Cl\©/0| resin
181 foam

-188-



Sr 0=S=01 NCJ N-0O0 -191 WD 01/07440 PCT/ US00/ 18884 190 C'qlc, foam
N NOGOS=O NYBr H"lo 191 G C foam NON 0=S=0Br NHN NO
192 C / C not dewermimed _ N:Z:z NO N PCT/US00/18884

T 182 not determined

183 80.5-85.5

-189-



Cl Br -192 WO 01/07440 PCT/US00/ 18884 193 CI CI not determined NO N,,.
Br 0=S=0 194 Cl Cl not determined NON .bill Br 0==01INH 195 Cl / C
66.5-68.1 | (N YN Ovblovar®@ WO 01/ 07440 PCTI US00/ 18884 196 Cl PCI/USDHRSMEO
NON.sill 0=S=0 1 ~ Br 197 Cl ClI not detern ned

184 not determined

185 foam

186 resin

-190-



I / NOBr O=S=O1 CN N Oy -194 WD 01/07440 PCT/ US00/ 18884 Cl not
determ ned 198 Cl :: | NO NBr OS=SON N N199 Cl C resin TN ON
_ 0O=S=01/ Br N WO01/07440 PCT/US00/18884
187 resin
188 Cl\QCI not determined
QNE@’&
/o? i .
0
°)W/
189 c'\QCI foam
N
Ii::n(’ o
\ N astbl Br
o=§=o
O
N
o

-191-



200 C Cl not determined NONhAKhBr 0==0N CJ1 N OO-195 W 01/07440
PCT/ US00/ 18884 201 CI Cl 191-192 N _NO ONOBr CNO0=3=0 S 6 ~ 202 C
Cl foam _N N O _Br Oowee007 48N 203 CI CI foam ~N O Br PCT/US00/18884

190 foam

191 C|\©/C' foam

192 ' C'\Q/d not determined

Br

-192-



O=~S=0 NH -196 WD 01/07440 PCTIUS00/ 18884 204 C Cl resin N NOOGT=01
/ Br . HNO- H,0205 C d not determned Np~Br N~ O0S=0O HN -O
206 CI C oil* N NwoeroB# O -197 - --------- ----- - WO 01/ 8GHHEsy0/18884

PCT/ USO0/ 18884 207 CI ClI not determ ned

193 not determined

194 Cl\Q/CI not determined

(r H
Ve N\ ) _
195 dUCI 66.5-68.1
| &Y
NN

-193-



r O=?=00 208 C ClI not determined f/ NN O-111 N O=S=0 I N
"'H. NHO O -198 WD 01/07440 PCTNS00/ 18884 209 C CI 103-105 N
0=N=0 | N Nvdlo1/07440 PCT/US00/18884
196 150—_160
N
o
0
H
197 Ci Cl not determined

N



0210 A C foam <N ON-ell O?=ONy Br I CH..0 0 -199 WO 01/07440
PCT/ US00118884 211 Cl Cl not determined INOBr O=S=ON 212 CI Cl not
determned N ON woousfisolN O NJ O 213 C1 C not det er m nedrpcrugoonssssCOUHH

198 C'\QC' not determined
N
N—
RIIL)
S/N l Br

199 CI\QCI resin

Br

200 C|\©/C' not determined

-195-




N Br
190*'

0=S=0 |
N OH Br

N 9 OH -200 WO 01/07440 PCT/ USO0/ 18884 Cl

01/ 07440 PCT/ USO0/ 18@84107206 Cl Cl

187-189 214 C

ISSo N9 OH 215 C C film NOBr OT=0O (N -201 W
not determned N O PCT/US00/18884
201 \Q/ 191-192
="
%/N )
o=§=o
[Nj Br
202 foam

203

-196-



NBr OSSO C) ONH N 217 G C foamN OBr 0=S=0 O -202 WO 01/07440
PCT/ USO0/ 18884 218 CI ClI not determined NO N Mil 0=?=OBr NN O N')
LI", 0219 C C memwmrs4N O\ Br O= ?=0 : PCT/US00/18884

resin

not determined

H
205 CI\Q/C‘
N=
q Br
X ANTF

Cl oil

206 C|\©/ .

-197-



N N O-203 WO 01/07440 PCT/ USO0/ 18884 220 C

-, loll

01/07440 PCT/ USO0/ 18884107292 CI Cl not determined N.O5 Br

O=S=O NN OO.lI

221 C d

c
100.9-102.2 N O N Br

79.1-81.0 N----(

N o\
"0 -204 WO
O=8BETIUSQ0/13884,

207

not determined

208

\ N 1L -
/
\ N>
0=?=0
N
N_o
(o) T H\f

not determined

-198-



NOO223 Cl Cl not determined N< NO1Y- NOBr ZN HO -2 05 WO 01/07440
PCTI US00/ 18884 ClI foam 224 Cl 1g, N-~NO 1)"- NMII OS=01/ Br
N.H 225 C C . resi wooMod@ol [y O=S=01 1 CN N : PCT/US00/18884

209 103-105

210 foam

-199-



O- -206 WD 01/07440 PCT1US00/ 18884 226 cl cl

Z- O Br

O=SON N OH O 227 cl
-207 WO Ql/ 07440 PCToO80O4@8884 228 Cl C 114.9-116.0 N O 4- PZI/N500/18884

cl

not determ ned |
170-172 N O O=S=O N) Br

NO N( N
CN 0=-0 C

211 not determined
X
=
N
212 Cl Cl not determined
213 Cl Cl not determined
— N wOH
\ N it
Br
0=?=0
N
OH

-200-



1/ --_0229 A C not determned | NO5Br O=S=Odir OO O 230 C
Cl not determined NON O=SSOCN NN OO-208 WO 01/07440 PCT/ US00/ 18884
231 C C foam N Wo@uwm4oN - ~ Br O=S=0 OH : PCT/US00/18884
214 Cl Ci 187-189
\/N OH
N=("
wh
Py
Kr Br

=8S=
I

215 film

-201-



232 CI C not determned NON ~ Br O=S=O N N O NH Ham( O -209 WO
01/ 07440 PCTNS00/ 18884 233 Cl Cl not determined NN-( NO N O=SSONN 1 N
ONH2 234 C C gumyyos@sd N O NBr \ | S 235 CI C not deperusoiressss

216 not determined

217 C|\©/Cl foam

-202-



N O NO=5=0 Br N -210 WO 01/07440 PCT/ US00/ 18884 236 C) Cl not determ ned
NO ) Br O=ON N OOHO237 Cl Cl resin NOIly N- LaBr O=S=0 CN N
O O -211 WO 01/ 074%® ®@gRMUSO0/ 18884 238 CI O foam PCT/US00/18884

218 not determined

219 resin

-203-




NOIN:<N O=1 =0Br CN) HNONO CNO 239 CI C resin NON _- 1
ly NO=N=Of / Br 1 ONHO I \ -212 WO 01/07440 PCT/USQ0/ 18884 240 Cl Cl
resin N O\ N .unl Woeie740Br PCT/US00/18884

220 79.1-81.0




NH NH2 241 Cl C resin N ON Br

PCTI USO0/ 18884 Cl resin 242 C N O N 0=S=0 Br

not determned N WoNwom40 N

N N OO010 -213 WO 01/07440

N N OOO?243 C
PCT/US00/18884

222

Cl

Cl

not determined

223

not determined

-205-

Cl



QlY -214 WO 01/07440 PCT/ US0O0/ 18884 244 CI \ Cl resin
N NNO:--kNH 245 C C 100-102 N O_N OS=0O0N
Owo0vu40 PCT/ USO0/ 18884 246 CI Cl 67. 2- 68. BCT/NB0p|18984

224 Ci Cl : foam

-206-



=( Br 0=S=0 N OH 247 C
248 CI C foam N O N Br

Cl not determned N O O=S=0 Br

NN H CO2H

O=S=OHO Illr~ -216 WD 01/ 07440 PCT/ US00/ 18884
249 CI Cl foam N woNMo@weS=0O/ Br N N

PCT/US00/18884

226

Cl Cl

not determined

227

170-172

-207-



H(jHO 250 C / Cl not determined \ | NO Br -217 WO 01/07440
PCT/ US00/ 18884 251 Cl / C foamNONO CN-+.. O 252 C C not determ ned
NOI NBr (N) N woburoi N -218 WO 01/ 07440 PCTI USOQ' 18884 PCRERV/(BBS4CI

foam N ON O=S=O N, H Br

228 Cl Cl 114.9-116.0

229 Cl Cl : not determined

230 CI\Q/CI not determined
ar N

-208-



(::)~H. OO 254 C Cl 92-93.5 NONBr OS=OONH-219 | W 01/07440
PCT/ US00118884 255 CI Cl waxy solid NO NN O=S=OCN NN H~ ONN
256 CI G foam _ MW0@1/074M PCT/US00/18884

231 foam

232 not determined

-209-



O=S=FON HNO H-220 WO 01/07440 PCT/USOQO 18884 C foam 257 Cl Ip,

Br
NO NBr O=S=01 NH 0258 Cl Clresin NON Br N259 C / C 170-171
NN O ~I Br WO 01/07440 PCT/US00/18884

233 not determined
234 gummy solid
235 not determined

-210-



-221 WD 01/ 07440 PCTNS00/ 18884 260 CI CI not determined NO Nu Y ...lu
NBr OSSFOOH O -~OH 261 C C thick oil 1/ NO fNNHOBr HO-222 W
01/07440 PCT/ USOO/ veBgar440262 Cl Cl not determined N O Br  O=-BEIDSQV/isg4H

236 not determined

237 resin

-211-



NOO ,,,,H NHO'

01/ 07440 PCT/ USO0O/ 18884 264 Cl

G G 176-178 N O \welore7400i | 0=N=0

263 C G foam N--( NO\ N1/ Br HO-223 WO
Cl 111-114 N ON--fell NBr ( O NH 265
) B 00.01 -224 PCT/US00/18884
238 foam
0.
8
0
239 resin

<212~



WD 01/ 07440 PCTI USOQO' 18884 266 (G Cl resin NN-< NO |y Nnmoll GO=S=0 I
NCH Br IN N\ HO 267 C C oil 19, --( NOYQN ..gill Br O =000

-225 WD 01/ 07440 PEDUBAd/ 18884 268 C Cl not determned 1BCT/WSO@SSHY N
O=S=0F C))

240 - Cl Cl o " resin

241 CI\Q/CI resin

-213-



269 CI C not determned NON N N OSSON) NOO
01/ 07440 PCT/ US00/ 18884 270 CI Cl not determined | NO N 1~
O=T=0. ON O H H 270 o@i744¢1 not determined N= NONB

__( NN
PCT/US00/18884

242 Cl _ Cl resin

N=(" N0 |
NG o
k( Br

243 CI\Q/CI not determined

-214-



272 Cl Cl not determned N O Br
95-101 N O N Br
.uw O=S=0 O H -22%0M0B40 07440 PCT/ US00/ 18884 275 C

273 C) Cl

Br

O=T-.0 ON

O=S=0 O -227 WO 01/ 07440 PCTI USOO 18884

NOO274 C C not determned NON- N N

Cl

99OPEIUDYISED y N

resin

245

100 - 102

-215-



NCH HH 276 G C resin | N-< NO NI OT=-O001/ NOH 277 C C foam
N ON..8611 O=T=O/ Br N, H NH2 -229 WO 01/07440 PCT/ US00/ 18884 278 C C
foam O N G=5=0 NOwoBro7#o ..COH 279 C QA 110-115 PCT/US00/18884

246 67.2-68.5

247 CI\QCI not determined

248

-216-



-1/ N-<NO I~r NGS=SO N/ I 9\ N OH280 C d oil NON..lots
Br O=S=-ON)rJ O -230 WO 01/07440 PCT/US00/18884 281 C) C foam N O N
Br O=S=01 N HOWG/0B40 PCT/US00/18884

249 foam

250 Ci Ci not determined

Br

-217-



282 CI C not determned O ~siii NBr O=T=ON N ) O -231 WO 01/07440
PCT/ US00/ 18884 283 Cl Cl not determined NN-< NO O=S=0 O O=3~; H2N 284
Cl C waxy solid NwWobidmsoN O= =0 N O O -232 WO 01/ 07440 PCrCIEDOiss8334

251 Cl Cl foam

252 not determined

-218-



285 CI C foam N OBr 0=?=0 (N ONH2 286 C C 192-194 NON Ny Br Br
287 C \ C not determined NOS5Br CNN OF .51Y F -233 WO 01/07440
PCT/US00118884 28%o@wo@o foam 'Poo, ---(" N O N PCT/US00/18884

253 foam

254 CI\Q/CI ' 92-93.5

-219-



Br O=SSO1 NH
WO 01/ 07440 PCTNSO0O/ 18884 290 Cl

N N NOI

291 C

N O 289 C

c

not determined NNON OS=0 Br f -234

Cl

not determ ned

NO N..nn Br

0=S -0

ovofi74det ermned N O

PCT/US00/18884

255

. waxy solid

256 Cl Cl

foam

-220-



0 0=?=0 Br
determ ned N O Br
0= =0 Br
NT)-Br O

CNN ONO NHO 293 A C

IN, O N-235i WO 01/07440 PCTNSO00/ 18884 292 C O not

not determned N O N--<

1 N H SwoddgawD 01/ 07440 PCT/ USOCO 18884 294 CI ~peyGoofsggam N O

257 Cl Ci

foam

258

resin

259 Cl Cl

N\
/°_<\:r~ln/

Br

170-171

-221-



295 C C
Il / NO

resin
~Br O=T=ON 0~-0O

N-< NONF O=S=0O N |
0 -237 WO 01/07440 PCTI USOQO 18884 297 C

N NO~-

296 Cl

Cl not determ ned

Cl

not det er_m' ned .N O WoSwed / Br N OIrfj 0298 Cl C 71.2-72CBUSON188B4
260 Cl Cl not determined
OH
261 Cl Ci " thick oil
N
'N:( o
N

Br

-222-



N N 299 :1c.111i":"
PCT/ USCO' 18884 300 CI C

0=S=O0 NN

not determned N O= =0 |
96-99 N ON-( y NBr
resin ! N----( N @oM107440111 O=SSFO O 1 N ..,,

| Br -238 WO 01/07440

N 302 Cl

O=S=0 0-~~ NH2 301 C

Cl 20RCTZURR0/188840O N-

262

not determined

263

foam

223

Cl



N -239 WO 01/07440 PCTI US00118884 303 CI Cl 142-144 N ONN C Br 304 C
Cl 47.9-49.4 NO1, N305¢cl C hard oil NON-10111 F Br -240 WO
01/ 07440 PCTI US00118®84107306 ClI Cl foam N--< N O N nol| O=S=Optr/s50Busssdd N

N~O H

264 111-114

265 Ci Cli 176-178




307 CI Cl not determined NNN,,,,,- " Br O=S=0 N6 -241 WO 01/07440
PCT/ US00118884 308 CI Cl 58-60 N O ~ NO=S=0Br I (N N 6 Zz-" 309 Cl
c 77. 9._- 78.9 . N O woomdM40 aBr N ~O O -242 WO 01/ 07440 PCT/ BE00usesd

266 ‘resin

267 oil

-225-



310 G C

resin NN O=S=ON 0-)--,

cl NN O

not determned NO N\ N OS=O/ N - -CN)
-243 WD 01/ 07440
N WD /440N N O - ~\

N Q

IN ON 311 G d

PCT/ USO0/ 18884 312 Cl resin

PCT/US00/18884

268

Cl

not determined

269

Ci

not determined

226~



313 CI Cl not determined NON-~N ,~-r NN OCS=sO06A O-- H 314 C
resin NOIly NO=N=0 O' / N NH2 -244 WD 01107440 PCT/ US00/ 18884 315 C

Cl not (_1eterm'_ned WQ 01hr4@ Br

O=S=O NH 316 C

Cl

resin ~NPCIAson/18ss4

270 not determined
271 C'\Q/CI not determined
N
N=( 0
&/N
B
272 CI\Q/CI not determined

-227-

c




0=S=Ol NHBr | HOOH 317 C C film NONN OGSSONOJ NN -245
WO 01/ 07440 PCT/US00/ 18884 318 CI G resin NONF OGS=O1/ Br (N N
O:--~ 319 C C 74veoyE@ NON N OO1/ Br - PCT/US00/18884

273 Ci Ci 95-101

274 Cl Cl not determined

I—0

-228-



320 C Cl not determned N O4y NBr OS=O1 ON -246 WO 01/07440
PCT/ US00/ 18884 321 CI Cl foam N ON< Br O5=0O0N N 322 CI C foamN N

O ~\ N .18111 |woode®@oN NJ HBO -247 WO 01/ 07440 PCT/ USOOPA¥UR0(1888303 (j
t Cl foam '

275 99.5-101

276 resin

277 foam

-229-



0=S=O NHBr NCHON---O | H324 C / C. 101.3-102.1 \ |
P -249 WO 01/07440 PCT/ 1JS00/18884 325 CI C 196-197 N OIly N

I NO N
NNO N
0=N=0 CI_ Br N _ 0=S=900840ClI Cl not determned N O Br PCT/US00/18884

278 | Cl Cl ' foam

279 CI\Q/CI 110-115

280 Ci Cl oil




OSSFONQHO'"P"OOOn-H H-249 WO 01/ 07440 PCTuUSOO! 18884 327 cl cl

foam N O Br

329 cl

cl

0=S=0 (N) O H 328 cl
132. 3- 13&0b10Mk00O N Br

not determ ned

cl

not determned N ON Br

O=S=0 O NH

-250 WD 01/ 07440 PCT/ US00/ 1868dsoo/383 Cl Cl

281 CI\Q/CI foam
N
%
O=§=O
Q
(0]
HO  P?
0 o
]
282 not determined

«231-



NO 5 ."u~.~Br OSSEOOH OH 331 a0 C Gl N:~f NO N Br -251 WO
01/ 07440 PCT/ USO0/ 18884 332 CI Cl 82.3-85.4 NO NGOGS=O p NCH Br H, J~
f NNO 333 G C rwepm7dl O Br N 334 G C resin ~NcOO  PCI/US00/18884

283 Cl Cl | not determined

284 waxy solid

-232-



Br p=s O 0 -252 WD 01/07440 PCTI US00/ 18884 335 CI Cl not determined N~N O

B N Br

336 C

Cl

film N O Br

N'-(N OO 337 C

Cl

resin NOOs=a O

~0 - 253_ WO 01/'07440Vlﬂﬁ71514ll!8CD’ 18884 338 CI CI 139.2-140.0 NPCI/usoos18884
285 Cl Cl foam
OJ\NH2
"~ 286 CI\Q/CI 192-194
p=( PP
NYN
.Br
287 not determined

-233-




N_ O\ abBr HO.... ~0339 C O 126-127 NON 0==0 (N Br NO= =
-254 WO 01/ 07440 PCT/US00/ 18884 340 Cl Cl foam ~N OBr 0=S=O00 341 C
Cl resin -~N O N wOsd744l Br N ONH S - 255 PCT/US00/18884

288 foam

289 CI\Q/CI not determined




WO 01/ 07440 PCT/US00/ 18884 / Cl not determined 342 C 1, NO IV N

L Zr
Br 343 Cl C resin (jfyBr NC N -256 WO 01/07440 PCTI USO0/ 18884 344 C
c foam N OBr Owoodor@dioO 345 CI C 88-90 I1g N ( NO |YPCHysOp/888® N N

N O
290 \Q/ not determined
anit
O—S—O

EJ

291 \Q/ not determined
=( 0
ANt

o) 0=§=0

-235-



-257 WD 01/ 07440 PCT/US00/ 18884 346 Cl Cl not determined N O N v N -~
Br O=S=0 O OOH 614A Cl not determined 347 C ICI NO N-Br [)"- N
O=S=0 N (N) OH OGvb@wu40258 WO 01/ 07440 PCT/ US00/ 18884 PCT/US00/18884

292 . Ci Cl not determined

293 not determined

-236-



348 C Cl 72-78 N ON

0=S=0 Br N OH 0 -259 WO 01/ 07440 PCT/US00/ 18884 350

N - 0=5=0 Br O O WO o740

Br

0=S=0 N CNOf/ 0349 G C 90-95 NO

C C foam N O N-\
PCT/US00/18884

294 foam
295 resin
296 Cl Cl not determined
O
\
o]

-237-



351 CI C 115.4-117.1 N ONBr O NH2 -260 WO 01/07440 PCTI USO0/ 18884 352
Cl Cl not determned NONBr OS=O1 NH 353 C C 90-92.5 NON .-fill
O=S=0O | ‘N Br O -26IWe\@/a#007440 PCTIUSOCO 18884 \ CI Q| 354 BFT/USWISKE4O N

297 not determined

298 71.2-72.3

299 CIQ/CI not determined

Br

-238-



Br o0o=s=0 0 ,0 355
Cl foam N o N -sell

a d 92-97

O=S=0 Br

N11

N~NOIyN O=S=O0 NN NO)-~
H "-262 WD 01/ 07440 PCT/US00/ 18884 357

356 Cl

CO A film NO\ WdBaerdd O 358 CI Cl not determined N O PCI/US00/18884

300 Ci cl 96-99
301 rosin
302 Cl i 201202

-239-




NBr O=S=O1I| NCH -263 WD 01/07440 PCT/US00/ 18884 359 CI CI foam N O Br
O=S=O0 00 360 C C foam NONN.-tell 0==0N N OO -264 W 01/07440
PCTNS00/ 18884 361 fwWemmoO 0=N=0 a PCT/US00/18884

303 142-144
304 - 47.9-494
305 hard oil

-240-



N N N 362 C
01/ 07440 PCTI USO0/ 18884 363 Cl

resin

c

not determned NO .1.111 N=~ 0=?=0 i

\ NBr lo 265 WO

Cl 101-105 NO N O=S=ON) Br C N CINAO
N 364 CI CI foam wWoGvEm4 O=T=0 -266 WO 01/07440 PCT/ USCQO 1egBusc/s68 Cl Cl

306

foam

307

Cl Cl

not determined

-241-




NON,.w=S=0 1/ Br NN O=~ 366 C C 114.9-116.3 NO N_ N N 367
G C foam N O=S=O1I| N Br | -267 WO 01/07440 PCT/ US0O0/ 18884 368 ClI C
88-92 NN O N G=S=0vobdoe7®0 C O NH 369 CI ClI not determ ned RCT/US00/18884

308 58-60

-242-



N-( O |y NBr O=S=-0 (10 -268 WO 01/07440 PCT/USOCO 18884 370 C Cl not
determned NO NOS=ON HNI /J N371 C C not determned NN O O=S=0
N 0372 C / C 1%mo@@E0 \ | NO Nnmplo O-~o0 /o-N Br - 28611Us0/18884

310 ' cl Cl not determined

n resin

-243-



WO 01/ 07440 PCTI US00118884 373 Cl O 109-114 NNON..6131 OGSSON N O
O -270 WD 01/07440 PCT/ USO0/ 18884 Description of Biological Properties The
bi ol ogi cal properti ewoolomspr esent ati ve conpounds of the for nulPal/Usooasss
investigated 5 by way of the experinental protocol described bel ow. Assay
to Determine Inhibition of LFA-1 Binding to | CAM1 Purpose of Assay: 10
This assay protocol is designed to study the direct antagonism by a test
conpound, of the _interaction of the CAM ICAM1 with the Leukointegrin CD
18/ CD 11 a (LFA-{l). 31Rescli ption of CAssay Protocol: LFA-1 is resimunopufified
using the TS2/4 gntibody {froma 20 g et_@f human JY or 15 SKWB cpl |s,
utilizing a protpcol previously descr (Dustin, M J.; el al., J.
| mrunol . 1992, 148, 2654- 2660) . The LFA s purified frlom SKWB | ysategs by
i mmunoaffinity [phromatogfaphy onNTSZI i LFA-1 mAb Sepharose and el utefd at
pH 11.5 in the pfresence of 2 nd 1% octyl gl ugosi de. After
collection and neutralizafion of X{r ns’ from the T$2/4 colum, sappl es
are pool ed and pfecl eared{w th.Prpbtei

1 'G agarose. 20 A|sol ubl e form of
ICAM 1 is constrlcted, ex )ress%ﬁ’}s;@ri '

1d charagt ¢ri zed as
C

Cl . not determined

313

-

314 resin




previously described (Marlin, S.; et at., Nature, 1990, 344,70-72 and see
Arruda, A ; et al., Antimcrob. Agents Chenother. 1992, 36, 1186-1192).
Briefly, .isol euci nwobdraswhi ch is |ocated at the putative boBexiesoy1sgsst ween
domain 5 of the ectodomain and the 25 transnenbrane domain, is changed to a
stop codon using standard ol i gonucl eotide-directed nutagenesis. This
construction yields a nolecule identical with the first 453 am no acids of
menbrane bound | CAM1. An expression vector is created with a hanster

di hydrof ol ate rledudtisise gene, &lNeomgci-flresi stance njar kot detemited he| codi ng
region of the |[sICAM1 cpnstruct i bed above, along with the prénoter,
splice signals,| and 30 ppl yadenyl &jign signal of the [SV40 early regijon. The
reconbi nant plasmd is tfansfected Jinto CHO DUX cel Il using standagd
cal ci um phosphate methods. Cells arN pagsaged in -271 WO 01/07440
PCTI USO0/ 18884 | sel ecti ve nedi 18 and col onies secreting sICAM1 are
anplified using nethotrejiate. $ i |fbed fromserumfree fredia
using traditional non-affinity c rona‘.- C echnlques, i ncludipg ion
exchange and sifze excl usj on c=@mOogr aphy-~ LFA-1 binding to ICAM1 is
nmoni tored by filrst incubating sICAM1 at 40 pg/nL in | Dul becco's phpsphate
buffered saling with calci um ap mggnesi um additional 2 mM MCl2 and 0.1
nmv PMSF (Dilutifng Buffer) in al 96-well plate for 30 nmin at room
tenperature. Pllates are [ hen ocked by the addltlon of 2@6(m/v) boyi ne
serum al bum n i p—PtutRg—RBuHerfor—3+€ for +Hh—Breekn ottt+9n i s
renoved fron1me||s§1%nd est 10 é@'e re di luted and t %n added
foll owed by thg addition of approxing +25 ng of ijmunoaffinity purified
LFA-1. The LFA-|1 is incupated in the pfesence of test| conpound and||CAM 1
at 37 Cfor 1 . Wlls are washed 3 tijyes with Dilutijng Buffer. The|bound
LFA-1 is detectled by the additionhgg(a. Qcl onal antf body directed|agai nst
a peptide corrgsponding o the CD/18 oplasmic tail{in a 1:100 dilution

with Diluting Buffer andl 151 % ng allowed to ijncubate for 45[m n at
37 C. Wells arg washed 3| tinmes w%f -0
N\
Br
H H
(0]

317 film

-245-



Diluting Buffer and the bound pol yclonal antibody is detected by the
addition of a 1:4000 dilution of horse radi sh peroxidase conjugated to
goat i mrunogl obul i n Woeee4ed agai nst rabbit i mmunogl obul i n. TRCHUSMe/8sSNt
is allowed to incubate for 20 mn at 37 C, wells are washed as above and
the substrate for the horse radi sh peroxidase is added to each well to 20
devel op a quantitative colorinetric signal proportional to the anpunt of
LFA-1 bound to sICAM 1. Soluble 1CAM1 (60 pg/nl) is used as a positive
control for inhipitidd® of [the LHA @1 interactiorn. Thersick of |he
addition of LFA-fL to the binding ask i s used as a bgckground contrpl for
all sanples. A dpse-response curve pbt ai ned for all |[test conpounds. 25
Al'l conpounds e in the|above exanpl es were tested i this assay and each
found to have Kd < 10 pM -272 N1/ Qy440 PCT/ US00/|18884 Description

of Therapeutic e The noyel sma | gcul es of forrmulg | provided by} the
invention inhibif the CAM |/LRA:I endent Ilponot ypi ¢ aggregati on o
human | ynmphocytes and hunpn | ynphqcyt e gnce to | CAM 1. These

Of Re
conpounds have therapeuti ¢ utilpbgtd thelati on off 5 i mune cell
activation/proliferation,je.qg., ai*conpetl 7e T1Bfhi bitgrs of intercel| ular
| i gand/ recept or pinding reactio vol ving CAMs and Lqukoi ntegrins. [To be
nore specific, |he conpoupds of!ihe'invention may be uged to treat certain
i nflanmatory conditions,{inclu conditions resulting froma resp%nse of

the non-specificfimune pystemin a manmal (e.g., adullt respiratory

di stress syndro oxygep icity, 1o nultiplelorgan injury
syndrome second -+ } C f ot-gan—tty syﬁgﬁﬂﬁ§,
secondary to tr rfusion i ti ssue due to cardi opul nonary

bypass, nyocar infarfption or
gl onerul onephritfis, vascu|itis,.

th thronbol ysi$ agents, acute

() (o) Br

320 not determined
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reactive arthritis,
thermal injury,

syndrone) and conditions resulting froma response of the specific
organ/tissue transpl ant
reacti ons and autoi nmune di seases includi ng Raynaud's
multiple sclerosis,

systemin a manmal
graft vs. host

(e.q.

henodi al ysi s,

, psoriasis,

| eukapher esi s,

dermatitis,

dermatosis wth acute inflammtory conponents;

stroke,

ul cerative colitis,
necroti zi ng ent er owmlotdmu® and granul ocyte 15 transfusi on assBCI/ER@1Ess4

i mmune
rejection,

syndrome, autoi mune thyroiditis,
rheumatoid arthhritsa, 1nsulin-@e
i nflammatory bowel di sedgse includ

colitis, and systemc |y
may al so be uged in trg

pus eryt

| or as an adj unct

nmel

| itusfoaveitis
and ul cerativeg 20

to mnimze tjoxicity

w th cytokine fherapy i} the ‘trea of cancers. Iln general thes
conpounds may be enpl oygqd in thb=fl t hose |di seases currently
treatabl e throyigh steroijd t herapy.N anot her gspect of the ijnvention
is the provisi¢n of a ngthod foryt ©or prjophyl axi s of tjhe
above-descri bed conditigns thg N stration|of therapeutic or
prophyl actic agounts of |one or re conpounds of thejformula |I. In
accordance with the nethod pr d by the invention,| the novel conpounds
of formula 30|l may beladm nijsterfed for either a prcphylactic or
t herapeuti c pufjpose either alo r wwth other immunosuppressive or
antiinflamatoly agents. Wen prjovi ded prophylactlcally, -273 WO (O1/ 07440
PCT/ USO0/ 18884 *hﬂz:ﬁnlnugup“rcssrve épﬂpcunU\a, arg—proviged—n—advance
of any i nfl ammt ory“r esponse 0Or om (for exanple,} prior to, at,| or
shortly after fhe time of an org ti ssue transpllant but in advance of
any synptons off organ rejection). e prophylactic admnistration jof a
conpound of the¢ fornulalfl serves tH prevent or attenyate any 5 subsequent
inflammatory re¢sponse (guch ag— nple, rejectign of a transpljanted
organ or tissjye, etc.). The e Ut i c. adm ni stratijon of a conpound of
the fornmula | g$erves to atteéﬁa?@ ny actual inflampation (such as, for
exanple, the r¢jection of a transpl
0=?=
N J
2
N
0
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organ or tissue). Thus, in accordance with the invention, a conpound of the
formula | can be admnistered either prior to the onset of inflanmmtion
(so as to suppress awoami7ioi pated 10 inflanmati on) or after thecimsobisssd on
of inflanmation. The novel conpounds of the fornmula | nmay, in accordance
with the invention, be admnistered in single or divided doses by the
oral, parenteral or topical routes. A suitable oral dosage for a conpound
of formula | would be in the range of about 0.1 ng to 10 g per 15 day. In
parenteral fornullati 828, g suitabl eCHQSaS @it may confain ffoam 0.1 tjo 250
ng of said conpqunds, whdreas for top adm ni stratipn, formnul atiorns
containing 0.01 o 1% actjfive ingredieRt afte preferred.|It should be
under st ood, howeyer, that |the dosage adfinistration frpmpatient to
patient will vary and the |dosage for an -arblcular patjent wll| depdgnd
upon the clinician's judggment, who Ug€~as criterip for fixing a
proper 20 dosage|the size |and condi {g «hhe patient ps well as the
patient's responge to the |[drug. Wenmythe conpounds of [ he present
invention are to|be adm nilstered b Ldeq te, they may be

adm ni stered as nedi canentf{s in the T of mof mceuticpl preparations
whi ch contain themin association w 9 Nale phprnmaceutical cgrrier
material. Such 2% carrier |material e an inert orgapi c or inorganilc
carrier material |suitable {for ora = inistration. Exappl es of such
carrier materiald are watgr, gel ati talc, starch, mapgnesium stear atje,
gum arabi c, vegefable oilg, pol -glycols, petrofjeumjelly and| the
| i ke. 30 The phanmaceuticgl preparati can be prepared in a conventi|onal
manner and finished dosade forns d¢hn be solid dosage fprns, for exanpl e,
tabl ets, dragees, capzul eq, and theCl A WEI01/ 07440 PCTI UDD3F108884 |l ke,
or liquid dosage(forns, fdr exanple so , suspensipns, enul sionsj|and
the like. The pharmaceutidal preparati &g y be subjected to conventijonal
pharmaceutical ¢perationg such as steri|ization. Further, the
pharmaceutical preparations may conuqé?,N O f




conventi onal

flavor-i nprovers,

5 wett

pressure and the | wos1o@el i d carrier

for exanple, 5t

cel | ul ose,

conmpound of formula |

tal c,
wei ght pol ynmers (such as pol yet hyl ene gl ycol).

arch,

| act ose,

manni t ol ,
silica, dibasic calcium phosphate,

adj uvants such as preservatives,

i ng agents, buffers,

mat er
et

stabili

i al
hyl
10 For

cel | ul ose,
and hi gh

zers,
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non-_aqu

enul sifiers,
salts for varying the osnotic
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m crocrystalline
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sol ution, suspq
m xture of 1ig
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conmpounds.  The
solutions for i
conpounds of tf
m crobi al presg

NS 826 Or
jui ds, whi
buffers @
t hi ckeni
y accept g
trate, ci
iyl ene gl
n bisul fit
1t pol yner
ation -and
ey al so b
\r aben, bd
e conpound
jlasal  app
i S | nventli
prvatives,

enul si o@

r other s
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[icati
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antioxi da

Vae

neces Y,
hl ori de and ot her
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may contain in

Agdi

fwor ner s (such gds EDTA)

u

buffe

nts and viscosity-i

can be adm nistered in _an_aqueous_or

i a ph@Ir maceut i cal
bacteriostatid agents,
sges to render tHe solution iso
suspendi ng

agent g
tives of t
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[fite, and
nolyethyle
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rs, tonici
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or ot her _
his type inclu
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ne oxi des) for
sorbitol anhy
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guat ernary ani
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ty adjusters,
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WO 01/ 07440 PCT/ US00/ 18884 Fornul ati ons Conpounds of the fornula | can be
formul ated for therapeutic admnistration in a nunber 5 of ways.
Descriptions of sevewaloveenpl ary fornul ati ons are gi ven bel owPCEXSM/As8s A
Capsul es or Tablets Exanple A-1 Exanple A-2 Ingredients Quantity

| ngredients Quantity Conpound of formula | 250 ng Conpound of formula | 50
mg Starch 160 ng Dical ci um Phosphate 160 ng M crocrys. Cellulose 90 ny

M crocrys. Cellulose 90 nmg_ Sodium Starch dycolate 10 ng Stearic acid 5 ng
Nhgnesiunlsteaggte 32Ty di um Glcol ate 10 ng | Funedfewl | oi da|

silica 1 ng Fungd col l oidgpl silica 10 The conpoupd of formula I} is

bl ended into a gqowder m xgfure with prem xed excipi¢nt materials |as
identified aboveg with the| exception pf the lubricant. The |ubricant ijs then
bl ended in and tjhe resultjng blend ot gssed into tablets or filled]|into
hard gelatin cagpsules. 16 -276 N8 07440 PCT/ USO0/ 18884 Exanpl e B
Par ent eral Sol utfi ons | ngriedi ent$§ y -q&nd of |[formula | 500 [ng

328 Cl Ci not determined

329 Cl Cl 132.3-133.7

Br




PEG 400 40% by vol une Et hyl

Al cohol

5% by volunme Saline 55% by vol une 5

The excipient materials are m xed and then added to one of the conpounds of

formula | in
conti nued until

Suspensi on

the solution is clear.
appropriate vials or anpoules and sterilized by autoclaving.
I ngredi ents Quantity Conpound of fornula I

1.92g Benzal konium chl g

suchwoolome® as i s necessary for dissolution

NPSU/YR§0/18884

The solution then filtered into the

Pol yvi nyl al cohg
materials are 1
formula | is adg
honbgeneous. Tk

or anpoul es. -2
~Ingredients Qug

| 1835 by
i xed w tHh
ded and n
e susper
77 WO 01/
intity Cg

wei ghtCl
t he wat
i xing is

07440 PCTLNS00

Ol s,

ride 0.025% by weight EDTA 0.
: to 100nL 1

5% by wei
Br

ght

For mu

331

Cl

Br

oil

-251-

10 Example C
100 ng Citric acid

0 .
Be 5 Petdeterningd en

:@ thereafter ong of the conpounds of
eggti nued until the|suspension is

sion is thgn transferred intqg the appropri
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Tef ose 63 13% by wei ght Labrafil M 1944 CS 3% by weight Paraffin G| 8% by
wei ght Met hyl paraben (MP) 0. 15% by wei ght Propyl paraben (PP) 0.05% by

wei ght Dei oni zed wat&poye7#40 to 100 5 The proper anounts of TePEEESIHRSS4
Labrafil ™M 1944 CS, Paraffin oil and water are mixed and heated at 75 C
until all components have nelted. The m xture is then cooled to 50 C with
continuous stirring. Methyl paraben and propyl paraben are added with m xi ng

and the mxture is cooled to anbient tenperature. The conpound of fornmul a
| is added to the 1B82ni xtlure and bl e@ el LCl - 278 WO 01/ 3244854 '
PCTFUSQO/ 18884 j(What is dlained is: 1. pound of the formula | R R
AYN p'N Ra 5 R{(n, wherlein: Al is N H-; A2 is N, =C(H)-, or
=C(R )- wherein|R is hallogen, -CN, -Qalk -CQal kyl | or 10 -SQ2al kyl
wherein the for¢going al yl npieties are to 3 carjpon atons; Dis N,
=C(RlI')-, =C(H)-{ =C(SXRY)-, =C(S(O =)=( OR)-,| =¢(C(OH)-,
=C(SRla)-, =C(ORla)- or COM a)-, &N
0=?=O
0 J/N\H Br
Ho
"
8]
333 Cl Ci resin
N __o
&_r( Br
x N
l
334 Cl Cl resin
(N o
A LO/BT
xnoNTF
O\TS )
o’{
o)
N
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wherein Rl is selected fromthe class consisting of: (A R100, which is:
15 br-anched or unbranched al kyl of 1 to 6 carbon atons, al kenyl of 2 to 6
carbon atons or cyoloveideyl or cycl oal kenyl of 3 to 6 car bonPElEH¥188§4n
‘whi ch al kyl, "al kenyl, cycl oal kyl or cycl oal kenyl group one or nore
hydrogen atons are optionally and independently replaced with. (i)

hal ogen, 20 (ii) oxo, (iii) aryl or heteroaryl which is selected fromthe

class consisting of phenyl. naphthyl, indolyl, thiophenyl pyridy
pyrimdinyl, fygryl 33%yrrlolyl, oxaz&y Welzol yl , fyr aetdearmingdsoxhzol yi |
i mi dazol yl, isqthiazolyl|, oxadiazolyl azolyl, tHi adiazolyl,
pyridazinyl, pyrazinyl, ftriazinyl, 25 yzi nyl, i9oi ndolyl,
benzo[ b] furanyl|, benzo[ W] thiophenyl, indazolyl, -279 ill 1 111111 MII
SLrrrr rrrrrr fI* €L MIS WO 01/0744ﬂ\EGT 0/ 18884 | benzt bi azol yl
benzi m dazol yl ,| qui nolinyl, isoggu 1T yl, [purinyl, (quinolizinyl,

ci nnol i nyl, pthal ani nyl,} qui noxal i n\W pteridinyl and
qui nazolinyl, wherein onle or nore hydrogen gtons of gaid aryl or
heteroaryl groyp are optlionally and i ndepengently reglaced with: 5} (a)

al kyl of 1 to 3 carbon gtons, (b) -COON, -SQ2CH,| (d) -POQ(OH) 2} (e) a
group of the fgrnula -CJQOR8, wherein R8 i i

2
Q
d
4
<
—
=
>
=

_1
L

«Q
=
—
(@]
=

336 Cl Cl film

337 CI\Q/CI resin
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10 branched alkyl of 1 to 5 carbon atons or cycloalkyl of 3 to 5 carbon
atons, (f) a group of the fornmula NROR1O, wherein RO and R10 are each

i ndependently a hydrwgeme7a®om alkyl of 1 to 6 carbon atons, eQUUoMEssd oOf
3 to 6 carbon atonms or acyl of 1 to 7 carbon atons, or 15 wherein RO and

RI O constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between themforma heterocyclic ring, (9)
a group of the formula -CONRI 1R12, wherein R 1 and R12 are _each

i ndependent |y
cycl oal kyl of
sat ur at ed hydrlocarbon b

atom &kyl

a hyas oge
3 to 6 caybon atons,

i dge of 3t

@lo 6 car bon
erein R a
ar bon atom;

at oh39.2-9.0or
whi ch toget her

hd R12 constityte a

W th

the nitrogen gt om between them form heterocyclic fing, and whergin one

carbon atomin said hydrocarbon brid e § optionally replaced by -|0-, -S-,
S(O-, S®-, |25 -NH, - NMe- |, N& group of the formula -ORL3, |[wherein
R13 is a hydrqgen atom or an roup of Ito 7 carbon fatons,
(i) a group off the fornula -SR14, vvher' g@ hydrogen atom gr an
al kyl or acyl |group of L to 7.¢car atom 3 (jSATl CN, or -280
T o | e e 1 HO/\M/\S L MS WO 01/ 07440 PCTI USOO' 19884 (k)
an am di no gr cup_%iﬁ_t_he_f_oxml-l-%l G 126137

N

S/
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R15 ~114 R s
hydr ogen

to 5 carbon atons which together with the nitrogen aton(s)
forma heterocyclic ring,

NHCONHal kyl |

a group of the formula - NHOOOal Kyl .

3 carbon atons,
straight or bre
carbon atons, ]
R19 and R20 are
carbon atons or
constitute a
together with
and wherein

repl aced by

formula OR21,
al kyl or acyl

hydr ogen at ons

(0]

s DY (N

g

R17 wherein R15, R16 and Rl17 are each

at om or al kyl

wherei n the al kyl

i ndependent |y

, a

of 1 to 3 carbon atons and wherein two of R15, R16
s and R17 nay addi wiodg#d40y constitute a saturated hydrocar boRCHUS0OIf8840f 3

(1) hal ogen, (m a group of

mhereln the al kyl

bet ween
the formul a

noi ety 10 contains 1 to 3 carbon at oms,

moiety —cont aj

t hem

(n)

ns 1 to

(1930 a

5 (v)
 each,

-1 -5-1
wherein
yr oup of

of said

inched aI
- CN

cycl oal
aturat ed
0 the nit
e car bon

S
A
1
g

mfla - COOR18,
rbon atons or
of the fornul g

droup of @
kyl of 1 to
, (vi) agr
ndependent | y,
kyl of 3
hydr ocar
rogen at@Q
atomin s
(O-,
21 is a hydrogen aton1 or a
to 7 c on atons, wherein
| kyl or Jacyl group are opti or

g

to _MNcardon atons,

on brloge of 3to5
Rem form
orio

(

‘a hydrogen atom al kyl

lwher eifpAnRl 8
cycl oal kyl of
- CONR19R20, wW

of 1t

r wherein Rl 9

carbon atons W

a heterocyclic

ge is optional

vii) a group o

straight or br

25 one or nore

ally

5
3to 6
herein

D 6

and R20
ni ch
ring,

y
[t he
anched -

341

Ci

resin
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replaced with a group independently selected fromthe class consisting of
=28 CcLotrrrubbbb bt orE e MS WO 01/07440 PCTI USO0/ 18884 - OH,

- Qal kyl (wherei n t hewalokem4onoi ety contains 1 to 6 carbon at ons)PCI/USONILERS4
-NHMe and NMe2, (viii) a group of the fornula -SR22, wherein R22 is a
hydrogen atom or an alkyl or acyl group of 1 to 7 carbon atons, wherein
one or nore 5 hydrogen atons of said al kyl or aryl group are optionally
replaced with a__group independently selected fromthe class consisting of
-OH, -Qalkyl whered4? thq al kyl noi: j Glo 6 carbon anabdesgrmined2 | - NHMVe
and -Nwe2, (ix)] a group |of the fornul R23R24, wherjein R23 and R24 are
each, 10 indep¢ndently, |(a) a hydroge om (b) strajght or branched

al kyl or acyl of 1 to 7 darbon atons or cycl oal kyl of| 3 to 7 carbon{at ons,
wherein said on¢ or nore| hydrogen of.Gai d al kyl| or acyl groupl|are
optionally repl qced 15 wifth a groyy | depndently selected fromthe ¢l ass
consisting of {OH, -CQal Kyl (wherei¥\ e—atkyl noiety s 1 to 6 carb¢n
atons), -NH2, {NHWe and |- NMe2, (c) a group of the forjula -(CH2) nDOQH,
wherein mis 0,1 or 2, (jJd) a group of thefornula -({dH2)"000R25, whe¢rein n
is 0, 1 or 2, and 20 whgrein R25 is strg@i g8 or branched al kyl of 1|{to 6
carbon atons, o (e) a group of the for - (CH2) "CONHR25, whereinin is
0, 1 or 2,

Br

343 Cl Cl resin

N
=( ° Br




and wherein R25 is straight or branched alkyl of 1 to 6 carbon atons, (X)
a quaternary group of the fornula R28 -N--R7 Q 25 wherein R26, R27 and
R28 are each, indepergiemtol y, a branched or -282 1 11 1 1 1 RQI/USO(18884] 1 |
21 11 1 111 1 1 1 CLSW 01/07440 PCT/ US0O0/ 18884 unbranched al kyl
group of 1 to 7 carbon atonms and @ is a pharmaceutically acceptable
counter ion, (xi) a saturated, or partially unsaturated heterocyclic group
consisting of 3 to_ 7 ring atons selected from N 0, _C and S__inclyding but
not limted to[5 idazolinyl, i@l {gChyl, pyrrolinyl, 08%rrolidinyl,

pi peridinyl, piperazinyl, norpholi t hi onor phol i pyl, thiazolidifnyl,
-azepinyl, tetfahydropytanyl, tetra furanyl, benzodi oxol yl,
t et rahydr ot hi ophenyl and sul f ol anyl, erein said heferocyclic grodp is

optionally nonp- or pol ysubstituted and 10f{(xii) a cycl ogl kyl
group of 3 to ¥ carbon atons, (B)NﬁﬁéN ' unbran¢hed carboxyliq acid
groups of 3 to|6 carbonfatons, ( r unbranched phosphornic acid
groups of 2 to|6 carbon|atons, (D) bra gabr anched sul foniq acid

groups of 2 to|6 carbonjatons, (dxsam din gups of {the fornmula R29

345 88-90
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R30 ~{CHZ~N
are each,

431 15 wherein r
i ndependent |y,

is 2, 3, 4, 5 or
a hydrogen atom or al kyl

6, and R29, R30 and R31
of 1 to 3 carbon atons,

and wherein two of R&®0#@0 and R31 rmay additionally constit uPeT/asoo/188s4

sat urat ed hydrocarbon bridge of 3 to 5
the nitrogen atonm(s) between themforma 20 heterocyclic ring,

carbon atonms which together with

(F)

guani di no groups of the formula R33 34 R3 R35 wherein s is 2, 3, 4, 5 or

alkyl of 1to
111111 C L W

11111

R33, . R34 and R35 may

6, and R32, R33, R34 and R35 are each, independently, a hydrogen atom or
3 caubon pt ons,Clandaher@i n- -283 1111111 ddtHéternihed| J|
D 01/ 07440 PCT/USOO‘18:: two of R32,

additionally d
atonms which tag
het erocyclic r
consi sting of

pyrimdinyl, f
i mdazolyl, is
pyridazinyl, f

onstitute
gether w

a sat uratkegds’ hydr ocar bon bn
th the nitrpgen

~258-

lge of 3 to 5 darbon
aton(s) between them form g

ing, (G pryl or he &r o yI which is s¢lected fromthe class
phenyl, 5 napht t hi ophenyl, pyridyl,
uryl, pyrfrolyl, PN azol yl, pyrazolyl, isoxXazolyl,
ot hi azol y| , oxad 94, t hi adi azol yl
yrazinyl, trlaé 0 Epdol , 1soipdolyl,

347 not determined



benzo[ b] f urany

|, benzol[ b]t hi ophenyl,
benzi m dazol yl ,

qui nol i nyl

i ndazol yl,
i soqui nolinyl, purinyl,

benzt hi azol yl ,

qui nol i zi nyl

ci nnolinyl, pthal awoeyb744010 qui noxal i nyl, napt hyridinyl, ptePCTUSA/18884nd
qui nazolinyl, wherein one or nore hydrogen atons of said aryl or
het eroaryl group are optionally and independently replaced with: (i) alkyl
~of i to 3 carbon atons, (ii) -COOH, 15 (iii) -SQ2CH, (iv) -PQOH)2, (v) a
group of the fornula - COOR36, mhereln R36 is straight or branched alkyl of
| to 5 carbon htons8or ¢ycl 0alGl Glo 5 carbon afjons, &78 a grjoup of
the formula - NR37R38, whperein R3 R38 are each, 20 independentlly, a
hydr ogen atom {al kyl of {1 to 6 cakhg# atons, cycloal kyl of 3 to 6 |[carbon
atons or acyl of | to 7|carbon ato or wherein R37| and R38 constfitute a
saturated hydrpcarbon biji dge of 3 ¢garbon atons [which togetherf with
the nitrogen ajom betweg¢n the ; heterocycllc ing, 25 (vii) ja group
of the formul aj - CONR39R40, wh R40 are each, independgntly, a
hydrogen atom |al kyl of |1 to 6 gr cycl ¢pal kyl of 3 to (6 carbon
atonms, or whergin R39 and R4(p saturated hydr ocar bon Rri dge of
3 to 5 carbon atons whi ¢h togetller with the nitrogefn atom between |t hem
forma heterocyclic ring, and ein -284 CllLil 1TEkjill 1if WO 01/ 07440
PCT/ USO0/ 18884 one carlpon at n1fB sai d hydrocarbon bridge is optidgnally
repl aced by N
L\”/O\v/,
o)
349 Cl Cl 90-95
&\1’
0 |
N
Z o
OH O
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-0-, -S-, S(O-, S2-, -NH, or-NMe-, (viii) a group of the fornmula -OR41,
wherein R41 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon
atons, 5 (ix) a groupoofo7ie fornula - SR42, wherein R42 is a hyadFBYeEssdt om
or an al'kyl or acyl group of 1 to 7 carbon atons, (x) -CN, or (xi) an

am dino group of the fornula Raa R 44 145 10 wherein R43, R44 and R45 are
each, independently, a hydrogen atomor alkyl of I to 3 carbon atons, and
wherein two of R43, R44 and RA5 may additionally copstitute a satyrated
hydr ocar bon brfi dg@5®f 6hs which toget her f#amh t he |nitrogen
aton(s) betwedn themforma hetel lic ring, 15 (H) groups of the
formul a - NR4A6R47, wher €} are each independently a hydrogen
atom phenyl vhich is optionally nopo-or polysubstituted with hal qgen, or
R100, wherein |R100 is gefined, (1) saturated or
unsat ur at ed hgterocycli nsigting of 3 to 7|ring atons 20 |sel ected
fromN 0O, C4gnd S, or er{ot'ycli-c groups ¢onsisting of § to 11
atonms selecteq fromN, | [ . not|limted to
i m dazol i nyl, [i m dazolidinyl, cyg£el i nyl rolidinyl, piperidinyl|,
pi perazinyl, |nmorpholinyl, thionmprpholinyl, thiazolidinyl, azepinyl|,
t et rahydropyrdnyl, tetlrahydrofdranyl, benzodi oxol yl| tetrahydrothijophenyl
and sul fol anyl{, wherein 25 sai fl het@rocyclic group i§ optionally ngno- or
pol y-substitutled with i

351 Cl Ci 1154-117.1
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selected fromthe class consisting of,

(i)

0Xo0,

* CL S W 01/07440 PCT/ US00/ 15884

hydr ogen at om of said al kyl

R101 i s:
(wherein R
or -NMe2, (c)
acyl

al kyl moiety df 135D 6 |car bon &[s
- CONR102R103, {wherein R102 and R1d
atomor alkyl {of | to 7 atons, or

saturated hydr
the nitrogen &

to

10 is

acyl

5 an al kyl.
of 1 to 7 carbons,

(a) a hydwagewrset om (b) al kyl

-285 |
(i)

of 1 to 7 carbons,

" 1t

NEREN
-OR101, wherein
WRET/BS00r13883Y

group is optionally replaced with -CH, -OR110
- NHMe

noi ety of 1 to 6 carbon atons),

tombehmenthemfor?

e each independently
ein R102 and |R103 constitut
whi ch t oget hef
terocyclic |ring,

ato

- Nidtdetenfiihpd
10 a h

and wher

carbon atomirn said hydrocarbo idge 1s optional lly replaced by
S(O-, SM2-, 15 -NH, dr -NMe-,QQrN 04 whgrein R104 is a
7 atons, (iflii) -CONRLO5R106, ereiw xA®'R1d6. each i ndepe

(a) a hydrogen atom (h) straighg= bran he aI kyl jof 1 to 7 atom
cycloal kyl of |3 to 7 20 atons, &

| H

(o,

353 Cl Cl 90-92.5

- NH2,
wherei n any hydrogen atom of said
group is optionally replaced with -OH -OR111 (wherein Rl |

a)

=

D

-261-
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(c) benzoyl,

optionally nono- or

(d) benzylor (e) phenyl,

wherei n said phenyl
pol ysubstituted with -OR112, wherein R112 is al kyl

ring is

of 1

to 6 25 carbon at onwpogersdonwherei n R105 and R106 constitute a FETHS0HME88H

hydr ocar bon bridge of

atom between them forma heterocyclic ring,

3 to 5 carbon atons which together with the nitrogen
and wherein one carbon atomin

H,

or
Kyl of
sai d
th a
X0,

d)

said -286 LILI1TO LI ELErEijgE rreerererrlr * CL S W 01/07440 PCT/ USO0/ 18884
hydrocarbon bridge is optionally replaced by -0-, -S, S(Q-,  SP-_ -
or -NMwe-, (iv) -[COORB®7, Wwherei nCR &S & hydrogen at gm or eirai ght
branched alkyl jof 1 to 7|carbon at 5 (v) straight for branched al
1 to 7 carbon atjons, al kepyl or alk of 2 to 7 carlbon atons, or
cycloal kyl of 3 fto 7 carbpns, whereinjone or nore hydjogen atons of
al kyl, al kenyl, .jal kynyl of cycloal kyLNgrowp is optionally replaced w
noi ety independently selegcted fr he ass consisting of: 10 (a) o
(b) -OH, (c) -OH113, wherein R11%J sN 1 to 6 carbon atons, (
- OCOCH3, (e) -NH2, _ - Br
0=$=0
o)
355 92-97
356 foam
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15 (f) -NHWe, (g) -Nwve2, (h) -CO2H, and (ii) -CO2 R114 wherein R114 is
alkyl of 1 to 3 carbon atons, or cycloalkyl of 3 to 7 carbons, 20 (vi)
acyl of 1 to 7 caropaMdéns, which may be straight, branchedPEGHUMKNESSC,

and wherein one or nore hydrogen atonms of said acyl group is optionally
replaced with a noiety independently selected fromthe class consisting

O. (a) -OH 25 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons,
(c) ;NH2, (d) -NHM™e. ( -NMe2,  (f) -NHCOMe, 30 (g) oxa, -287 111111
111111 11131 11111357 11 146440 PCT/ USO(/ 18884ilm( ) - o R116,
wherein RI 16 ifs alkyl q9f 1 to 3 on atons, (i) -¢N, (j) the haljgen
atons, (k) hete¢rocycl es|sel ected 2 t he cl ass consi|sting of imdazolinyl,
5 im dazolidinyl, pyrroljinyl, pyrroblidinyl, piperidinyl, piperaziny|,
mor phol i nyl, t i onor phol}i nyl , tﬁi%?N idonyl, azepinyl],

a N

358 Cl Cl not determined
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t et rahydropyranyl ,

and sul f ol anyl
pyrimdinyl, f
i m dazol yl

pyri dazi nyl

benzo[ b] furanyl

benzi m dazol yl
ci nnolinyl, pt
qui nazol i nyl

is selected fr
t hi ophenyl ,
pyrazol yl ,

t hi adi azol yl ,

benzo[ b]fliranyl,

benzi m dazol yl
ci nnol i nyl,
qui nazol i nyl

substituted w

of the hal ogen at ons,

-OR117 (wherei
1111111111111

uryl,

t et rahydr of ur anyl ,
, and (1) aryl
consi sting of phenyl wolfomampht hyl ,
pyrrolyl,
i sot hi azol yl,
pyrazinyl,
benzo[ b] t hi ophenyl ,

tr

benzodi oxol yl ,
het er oar yl

i ndol yI,
oxazolyl, thiazolyl,
oxadi azolyl, triazolyl,

i azinyl, indolyzinyl,
i ndazol ylI .

or

t et r ahydr ot hi

selected fromthe cl ass
t hi ophenyl ,
pyrazol yl ,
t hi adi azol yl ,
i soi ndol yI,
benzt hi azol vl .

ophenyl

pyri dyPCT/US00/18884
i soxazol yl

pwri dyl ,
i sdxazol yl,

, - qasnol i
hal ani nyl
(vii)
omthe gr
Py

pyri dazin
benz
, qui nol

295 pt hal ani

wherein s
th one or
S
n R117 is
[rrrr 111

ny|
g

- SPR108, where
poup consi sti ngjof
Fimdinyl,

i

ny
ny|
ai d
no

hy
11

yl,  pyrazinyli-—{t yl,
o[ b] t hi ophexiyl , o@ B',be
|, is ag i nyl\_p#rinyl,

L rai ghtg

, 1 soqGl
ui noxal i

Cl 15 puriny
napt hyri di ny
08 is: (a) a

phenyl, na
o020 pyrroly

ol
n

furl

dazol yIN
i g

, qui noxflinyl, napthyridi
aryl het eroaryl noiety

re nmoipties selected from

r branched al kyl of

drog;n or alkyl of 1 to 6

, qui freimi zi nyl
, pteridinyl
yl or heteroar
bht hyl , i ndol yl
, oxazolyl,
li azol yl ,
jol yzi nyl, isoi
nzt hi azol yl

qui nol i zi nyl,
nyl, pteridinyl
is optionally
he class cons
L to 6 carbons
30 carbon at or

and

yl whi ch

t Hi azol yl ,
triazol yl,

ndol yI ,

and

i sting
, and
6), -288

360

v

==(,N
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* CL MWD 01/07440 PCT/USO0/ 18884 (b) a heterocyclic group selected from
the class consisting of imdazolinyl, imdazolidinyl, pyrrolinyl,
pyrrolidinyl, pipewodipdo, piperazinyl, norpholinyl, thi onoP@HE0V1884,

t hi azolidi nyl, azepinyl, tetrahydropyranyl, tetrahydrofuranyl,
benzodi oxol yl, 5 tetrahydrothi ophenyl and sul fol anyl, wherein said
heterocyclic group is optionally substituted with one or nore noieties
selected fromthe class consisting of the hal ogen atoms, straight or

~ branched al ky[ of36l toiG car bon nd -OR 18 (wher¢in R fB® i s hy{dr ogen

or -alkyl of 1ito 6 carlpon atons r 10 (c) straighy or branched gl kyl of
1 to 7 atons, Wherein said alkyl\g®iety is optional ]y substituted with one
or nore noietiges select¢d fromthe class consisting|of the hal ogen atons,
strai ght or branched alkyl of 1 M _6¢arbons, and -QRi 19 (wherein R119 is
hydrogen or alkyl of I|to 6 Narhon atons), 15 (viii} -COR109, wherlein R109
is: (a) aryl of heteroafyl f N—sjs®l ected fromthg¢ class consi st|ling of
phenyl , naphthyl, indolyl, thidpheng pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxaz¢lyl, thlazolwbr azo i soxazol yl | i m dazol yl,
~isothiazolyl, pxadiazolyl, tri onI di azol yl, pyridazinyl, 2@
pyrazinyl, triazinyl, |ndoly hzg i sol ~Nenzol| b] f uranyl ,
b

benzo[ b] t hi ophenyl, indazolyl|, nzt hi azol yU, nzi mjdazol yl , quirjolinyl,
i soqui nolinyl, | purinyl, {quino 1 nyl, cinnoliNyl, pthal aninyl,
qui noxal i nyl, 1apthyrid|nyl ter|d|nyI and qui nazolfi nyl, wherein{said
aryl or heteroaryl noiety is cpnally

362 ©/ not determined
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25 substituted with one or

consi sting of
car bons,
at ons) ,

t he hal ogen at ons,

straight or
and - OR120 ¥ehmereion R120 i s hydrogen or al kyl
(b) a heterocyclic group selected fromthe class consisting of 30

nore noieties selected fromthe cl ass
branched al kyl

of 1to 6
of 1 t oPET/USNOMESSIN

i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, -299
CL LI rr rrrr W 01/07440 PCT/ USO0/ 18884 pi perazinyl, norpholinyl,
t hi omor pholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
t et rahydr of ur gnyl 36benzlodi oxol yIGl dr ot hi ophepyl ab@-¥al f ol gnyl ,
wherein said heterocycllyl is optid substitutedlwith one or ngre
hal ogen, straijght or 5 jpbranched al ky | to 6 carbpns, or -OR121 |[(wherein
R121 is hydraggen or allkyl of 1 to 6 [carbon atons), pr (c) straight] or
branched al kyl] of 1 to {7 atons, wherd 3id al kyl poiety is optiqgnally
‘substituted wijth one or| nore noi § from the class congisting
of the hal ogen atons, sftraight of tred 10 al kyl pf 1 to 6 carbgns, and
-OR122 (whereiln R122 is| hydrogen qf of 1 to 6| carbon atons),] (iXx)
-CHO, (x) thelhal ogen atons, ang=g<0 het eropryl which is gel ected
fromthe clasg consistijng of phengi, plit hyl , i pdol yl, thiophgnyl,
pyridyl, pyrimdinyl, fluryl, pyr |, ok, thjazolyl, pyrazqlyl,
i soxazol yl, imdazolyl,|isothiaZgolyl], oxadiazolyl, jriazolyl,
t hi adi azol yl, |pyridazinyl, pyrazi , triazinyl,

364 foam
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i ndol yzinyl, isoindolyl, benzo f b]furanyl, benzo[b]tbiophenyl, indazolyl,
benzt hi azol yl , benzi m dazolyl, quinolinyl, isoquinolinyl, purinyl, 20

qui nol-i zi nyl , ci nnwioiotlgH40 pt hal ani nyl , qui noxal i nyl, napt hyr PEI/¥Sp/18884
pteridi nyl and qui nazolinyl, (1) the hal ogen atons, and (K) -CN and,
wherein Rla is 8100; 25 X is an oxygen or sulfur atom R3 is: (A a

hydr ogen atom or (B) branched or unbranched alkyl of 1 to 3 carbon atons
or cycloalkyl of 3 to 5 carbon atons wherein said kyl or cycl oal kyl
group-i s optiopal I365substit ut edCl A -290 ~~~~~f~ ~~~ resin | || [ 111 1|

QU

[t * CL MS|W 01/07440 PCT/ 1J 3884 (i) a group of the fornula
-OR48, wherein|R48 is a|hydrogen a or an al kyl of acyl group off 1 to 7
carbon atons, pr (ii) ajgroup of thef formula - NRA9OR5D, wherein R49 |[and R50
are each, indgependently, a hydroge t al kyl of 1 to 2 carbon gtons, or
acyl of 5 1 tp 2 carbop atons; Fﬁ(?l group of the|fornula -(CR5]
R52) x( CR53R54) yR55, whetein, xS y isOorl, {R51, R52 and R53 are
each, independently:

o ]

O=?=i)

366 ' CI\QG 114.9-116.3

367
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10 (A) a hydrogen atom (B) a group of the fornula -OR56, wherein R56 is a

hydr ogen atom or an al kyl or acyl
branched or unbr anchwad oné7kapl
5 carbon ‘atons,” 15 R54 is:

i ndependent|y selected from

.group of 1 to 7 carbon atons,
of 1 to 3 carbon atons or cycl oal kgT/UScoMss® t O
(A) a group of the forrmula R57, wherein R57 is

the same class as is Ri,

formul a - OR58, wherein R58 is independently sel ected

or

(O

or (B) a group of the
fromthe sane cl ass

as is RI; 20 R55 is: aryl or heteroaryl which is selected fromthe class
consi sting of [phengs, apht hyl G\ ndq Cl t hi ophenyl | pyri&y42 pyriim di nyl,
furyl, pyrrolyl, oxazollyl, thiazo pyrazol yl, ispxazolyl, imdgzolyl,
i sot hi azol yl, |oxadi azolyl, triazol}y t hi adi azol yl, | pyri dazi nyl
pyrazinyl, trilazinyl, ipdolyzinyl, ig$oindolyl, 25 bepzo[b]furanyl,
benzo[ b] t hi ophenyl, indgzol yl, (azg) y!I', benzinjdazolyl, quirolinyl,
i soqui nol i nyl,| purinyl,jquinoli T nnol i nyl, pthal aninyl,
qui noxal i nyl, [napthyridj nyl, pt lsmand qui nazol | nyl, wherein dgne or
nore of the Hydrogen atonms of sald agyl or heteroaryl group is optjionally
and independgntly replpced w gkg=g891 rrazazaapererr rerer orprrrr C
L S WO 01/07440 PCT/ USOp/ 18884 (?\ R59, ch is aryl or heteroarl
sel ected fromfthe cl ass| consi st} f ph gpapht hyl , i ndol yl,
t hi ophenyl, pyridyl, pyrimdiny], fpryl,

369 not determined
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pyrrolyl, oxaz

i sot hi azol yl . oxadi azol yl,
5 triazinyl, indol Vo940 | soi ndol yl
benzt hi azol yl ,

i ndazol ylI ,
purinyl, quino
napt hyri di nyl ,
hydr ogen at ons

olyl, thi

l'izinyl,
pteridi
of sai

azol yl,

ci nnol i ny

nyl
aryl

pyrazol yl ,
triazolyl,

benzi m dazol yl ,
pt hal ani nyl ,
and qui nazol i nyl, wherein one or

het er oar vyl

i soxazoly
t hi adi azol yl ,

benzo[ b] f uranyl ,

qui nol i nyl

group is

, 1 mdazolyl
pyridazi nyl, pyrazinyl,
benzoPEl/ESM/tBHeny|

, i soquinolinyl,

qui noxal i nyl ,
nore of the

apt iaonallv and

i ndependent |y
carbon atons ¢
cycl oakyl grod
oxo, (ii) a gr
branched al kyl
atons, (iii) &
i ndependent |y,
atons, cycl oal
or wherein R61

~

repB#ted
r cycl oal
pis
oup of th
of 1to
group of
a hydrog
kyl of 3
and R62

carbon atons whi ch tog¢g

het erocyclic r
R64 are each
6 25 carbon &
R64 constitut g

ing, (iv)
i ndepend
toms or @
a saturd

optli

or

the f | a/NR61R62, wherein

en at

const+gt® a
ther wigh the
p of th
hydr ogen atk
Odf 3 to 6 C

a gr
ent |
ycloﬁv
ted h

3 anched or un

6 carbon atons,
pol ysubstituted with hal og
COOR60, wherein R0 is straight

or

o’ cycl oal kyl

NI or 1 uor oal kyl

5 or acyl of

Nbon at

rocarbon bridge of 3t

hydr g

Hr arrondstermingd |

whi ch al kyl or

of 3to 5 car
R61 and R62 a
of 1 to 6 ca
| to 7 20 carb
carbon bridge
bet ween t hem f
63R64, wherein
or fluoroal ky
onms, or wherei
0 5 carbon _at

bf 1 to 6

BN or
br 15
bon

Fe each,

r bon

bn at ons,
bf 3 to 5
Drm a

R63 and
of 1to
n R63 and
ns whi ch

together with

the3witrag

gen @k

t

len them forma

h enobgdeteemingd ¢

[ i ng,

372

Cl

Cl

125-126
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(v) a group of the formula -OR65, wherein R65 is a hydrogen atom or
group of 1 to 7 carbon atons,
GvB o401/ 07440 PCTI USO0/ 18884
formul a -"SR66, wherein R66 is a hydrogen atom or an al kyl ,
-CN, (viii) nitro,
pol ysubstituted with

al kyl, fluoroalkyl
Qi il 1

or acyl

acyl
hal ogen,
fluorine atons

group of 1 to 7 carbon atons,
(B) nethyl,

which is optionally nono-
and additionally is optionally npnosubstituted with 09,

(Vii)

or

or 5

branched or unbraazhed fal kyl o€l
6 carbon atong, which &l kyl or cy
pol ysubstitutgd with hal ogen or o

cycl oal kyl of
wherein R68 and R69 are each
fl uoroal kyl of
or acyl of 1 tjo 7 carbon atons,
sat urated hydrocarbon byi dge

the nitrogen atom between them
of R68 and R69 may

addi ti onal e
formul a - CONRfOR71, whefrein R7D an
N
0 o)
\ |

6.Clar bon at ons
yl group is op
D) a group of
al kyl of 1 to 5
group of th
a hydr
gaucycloallryl o
erein R68 and

rocyclic
t hengPOuR- Ry 2
R71 are :hCQJ

N

R69 constitute

br cyt09%Hkkyl ¢

[ionally nono-

carbon atons d
b fornul a - NR6S
pgen atom al ky
f 3 to 6 carbon

whi ch t oget her
(i ng, and wherg
D (F) a group ¢
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I ndependent |y, a hydrogen atom alkyl or fluoroalkyl of 1 to 6 carbon
atons or cycloalkyl of 3 to 6 carbon atons, or wherein R70 and R71
consti-tute a satur 3odotgdr ocar bon bridge of 3 to 5 carbon aPEHESKHAS#H
together with the nitrogen atom between them forma heterocyclic ring, 25
and wherein one of R70 and R71 may additionally be the group R59, (G a
group of the formula -COR72, wherein R72 is a hydrogen atom straight or
branched al kyl of 1 to 5 carbon atons, cycloal kyl of 3 to 5 carbon atons

R59, -293 I~" 1" et e e e 11t CL 9 W 01/07440
PCT/USOO/18884 (HY g SEERMbida] prbdiel Or mul a - OR73, wherein R73 is a hydrogen
atom an al kyl yl or ‘acyl group of 1 to 7 carbon atons, or R59,
(I') a group of the formula -SR74, wherein R74 is a hydrogen atom an al kyl
, fluoroal Kyl OThe®fidgical ppsperties of tepiesenthtiveccotnpsunds afithe foroula Reere idvestigated CN,  ( K)
nitro, or (L) halo I thyl; Zis =N or =C(R6) -
wherein R6 IS a ﬁVﬁgggbmmmF“mm§$°8&ﬂ&%#I°H&&&ygron1ne or iodine 10 atom
met hyl or trifluoromethyl; and, R7 is a hydrogen, fluorine, chlorine,

brom ne or | odi g e,%‘ii&erﬂﬁnbM’bmonQFLFﬂlltmﬁdnﬁﬁtoIbmiUOfOWBt hyl, with the

condi tion that Z1s =N C(H) I's chlorine tr|fluoronethyl
-CN or nitro; or a pharmaceutically acceptable salt thereof.
Purpose of Assay:

10  This assay protocol is designed to study the direct antagonism, by a test compound, of the
interaction of the CAM, ICAM-1 with the Leukointegrin CD18/CD11a (LFA-1).

Description of Assay Protocol:
LFA-1 is immunopurified using the TS2/4 antibody from a 20 g pellet of human JY or

15 SKWS3 cells, utilizing a protocol previously described (Dustin, M. J.; et al., J. Immunol.
1992, 148, 2654-2660). The LFA-1 is purified from SKW?3 lysates by immunoaffinity
chromatography on TS2/4 LFA-1 mAb Sepharose and eluted at pH 11.5 in the presence of
2 mM MgCly and 1% octylglucoside. After collection and neutralization of fractions from

the TS2/4 column, samples are pooled and precleared with Protein G agarose.

20
A soluble form of ICAM-1 is constructed, expressed, purified and characterized as
previously described (Marlin, S.; et al., Nature, 1990, 344, 70-72 and see Arruda, A.; et al.,
Antimicrob. Agents Chemother. 1992, 36, 1186-1192). Briefly, isoleucine 454 which is

located at the putative boundary between domain 5 of the ectodomain and the

25  transmembrane domain, is changed to a stop codon using standard oligonucleotide-directed
mutagenesis. This construction yields a molecule identical with the first 453 amino acids
of membrane bound ICAM-1. An expression vector is created with a hamster
dihydrofolate reductase gene, a neomycin-resistance marker, and the coding region of the
sICAM-1 construct described above, along with the promoter, splice signals, and

30 polyadenylation signal of the SV40 early region. The recombinant plasmid is transfected
into CHO DUX cells using standard calcium phosphate methods. Cells are passaged in
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15 2. A conpound of the formula I, as set forth in claiml1, wherein: Al is
N or =C(H)-; A2 is N, =C(H-, or =C(R)- wherein R is hal ogen, -CN,

- Qal kyl, -CQal kyl owoog@4#40SQ2al kyl , wherein the foregoi ng al KPCLE0/M8884es
are of 1to 3 carbon atons; Dis N, =C(Rl)-, =C(H -, =C(SC2R1) -,
=qS(ORL)-, =(C(OQRL-, -AGOQH-, =C(SRla)-, i(ORa)- or =C(NHRla)-,
wherein Rl is selected fromthe class consisting of (A R100a, which is:
25 branched or unbranched al kyl of 1 to 6 carbon atons, al kenyl of 2 to 6

carbon atoms or selsetivegeadiafG4 ) andcolopies seertng sKIAM:-1 nes agiplifigdysing medbeteexaten

whi ch al kyl,  al kea¥i-1 isphSticaokserufi frde ichia adifganiitiont] AParBitE Bfomaldg8phic
hydr ogen atons are _optionally and i ndedpend%gsjél replaced with (i al ogen,
~294 [ 11 "1 | fechniques, melpding jop exchange and size exgjysion ehyemateersmbyns00/ 18884 (i)

oxo, (iii) aryl or heteroaryl which is selected fromthe class consisting
of phenyl, naph €xl,,indol t hi ophen ridyl I m di.n furyl,
pyrrol yl, oxézoﬁ' -1 bﬂ‘ﬁ“ﬁi‘bﬁ' éﬁ“‘,'ﬂ W‘g'?%'r“ﬁ’yﬁlﬁéfﬂﬁﬁ ?ﬁm'ﬂ%'%gfy m
i sot hi azolyl, 5 Dubekcel¥pHoyphate buffeaxichljrle with kaleath ariohaghesiyny additinnalr2ynhM
pyrazinyl, triazi | \ ol SO ’
benzof bl t hi Ophen%}ﬁ%agﬁ%@%?‘@bﬂ%ﬂuﬁhﬁﬁﬁfﬁﬁ% Y b6-wiFFIAL kP B HirH Ydom
temperature. Plates are then blocked by the addition of 2% (w/v) bovine serum albumin in
Diluting Buffer for 37 ©C for 1 h. Blocking solution is removed from wells, and test

10  compounds are diluted and then added followed by the addition of approximately 25 ng of
immunoaffinity purified LFA-1. The LFA-1 is incubated in the presence of test compound

and ICAM-1 at 37 OC for 1 h. Wells are washed 3 times with Diluting Buffer. The bound
LFA-1 is detected by the addition of a polyclonal antibody directed against a peptide
corresponding to the CD18 cytoplasmic tail in a 1:100 dilution with Diluting Buffer and

15 1% BSA and allowed to incubate for 45 min at 37 9C. Wells are washed 3 times with
Diluting Buffer and the bound polyclonal antibody is detected by the addition of a 1:4000
dilution of horse radish peroxidase conjugated to goat immunoglobulin directed against

rabbit immunoglobulin. This reagent is allowed to incubate for 20 min at 37 ©C, wells are
washed as above and the substrate for the horse radish peroxidase is added to each well to
20 develop a quantitative colorimetric signal proportional to the amount of LFA-1 bound to
sICAM-1. Soluble ICAM-1 (60 pug/mL) is used as a positive control for inhibition of the
LFA-1/ICAM-1 interaction. The lack of the addition of LFA-1 to the binding assay is used
as a background control for all samples. A dose-response curve is obtained for all test
compounds.
25
All compounds made in the above examples were tested in this assay and each found to
have aKq < 10 pM. |



benzt hi azol yl, benzim dazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui waashH#yl , wherein one or nore hydrogen at BéHUSH18#i d 10
aryl or heteroaryl group are optionally and independently replaced wth:

(a) alkyl of 1 to 3 carbon atons, (b) -COCH, (c) -SQ20H, (d) -PQ(OH)2, 15
(e) a group of the fornula -COOR8, wherein R8 is straight or branched

al kyl of 1 to 5 carbon atonB or cycloal kyl of 3 to 5 carbon atons, (f) a
group of the foDamdig Ape ggeei n RO and R10 are each independently a

hydr ogen at om ﬁ@xex%ﬂnﬂm&l ulsmxamamymmdammmmto 6 carbon

atons or acyl car on at ons, whérein RO and R10 constitute a

sat ur at ed hydr othF&d MF‘M@\S‘"S‘D’P‘S%E?S”S’“@QP"BBH IympborytehppddMman P wi th
the nitrogen at gk Rt WIEAM- 1. NEeacicompouadshelealicrpyttic utlity intlie médplation ¢ oup of

the formula - CONRL1 1l and R12 e n dent |

hydr ogen at ofn '&F‘Wf“ﬁ?"ﬁv“?" Pg’q’ %hS%ﬁgaPoww%gfe%’égmgfﬁml gﬁggntgnG %:la?bon
atons, or vvherehginmdepmnlinﬁg&eacmmmlvmg@%mm&mw@dﬁﬁ;av%n bri dge of
3 to 5 carbon a%,,g o, el ng;l&mt gﬁéﬂlﬂﬁ%ﬂ%& t2 Siscd kd tredORRaiR IoBniagbyEEn them

forma heteroc ereln one carbon atomin said -295 ||
NERERERRRREE |cqnqi1p¢ns,| ipclyding|cpnditiops resulting from a response of the non-specific immune

system in a mammal (e.g., adult respiratory distress syndrome, shock, oxygen toxicity,

10 multiple organ injury syndrome secondary to septicemia, multiple organ injury syndrome
secondary to trauma, reperfusion injury of tissue due to cardiopulmonary bypass,
myocardial infarction or use with thrombolysis agents, acute glomerulonephritis, vasculitis,
reactive -atthritis, dermatosis with acute inflammatory components, stroke, thermal injury,
hemodialysis, leukapheresis, ulcerative colitis, necrotizing enterocolitis and granulocyte

15 transfusion associated syndrome) and conditions resulting from a response of the specific

immune system in a mammal (e.g., psoriésis, organ/tissue transplant rejection, graft vs.
host reactions and autoimmune diseases including Raynaud's syndrome, autoimmune
thyroiditis, dermatitis, multiple sclerosis, theumatoid arthritis, insulin-dependent diabetes
mellitus, uveitis, inflammatory bowel disease including Crohn's disease and ulcerative

20 colitis, and sysfemic lupus erythematosus). The compounds of the invention may also be
used in treating asthma or as an adjﬁnct to minimize toxicity with cytokine therapy in the
treatment of cancers. In general these compounds may be employed in the treatment of
those diseases currently treatable through steroid therapy.

25 Thus, another aspect of the invention is the provision of a method for the treatment or
prophylaxis of the above-described conditions through the adminstration of therapeutic or
prophylactic amounts of one or more compounds of the formula 1.

In accordance with the method provided by the invention, the novel compounds of formula
30 I may be administered for either a prophylactic or therapeutic purpose either alone or with
other immunosuppressive or antiinflammatory agents. When provided prophylactically,
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WO 01/ 07440 PCTI USOO 18884 hydrocarbon bridge is optionally replaced by
-0-, -S, S(O-, SX2-, -NH, or -Nwe-, (h) a group of the fornula -ORL3,
wherein R13 is a hydwogeersat om or an al kyl or acyl group of PCT/USIP18884 bon
atons, 5°(i) a group of the formula -SR14, wherein.Rl4 is a hydrogen atom
or an alkyl or acyl group of 1 to 7 carbon atons, (j) -CN, or (k) an

am dino group of the formula " Ris N jI NR's 117 10 wherein R15, RI16
and R17 are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon
atons and wher dierimmwaosuyfpresdive coldind(s)rack pRividedinadyaidé efiaonmfligmaorist i t ut e a

saturated hydr biif or GHhmple, pAore, G2 HPMBrIP bR e e GRad AgRIRCT W LN
t he nitrogen a?%ﬁéngf&s%& we n the e’?’o? m’a het er gcy.cl _iec i ng, %‘ (1)
hal ogen, () a tigmetpseiant bpdn 3dypnse pfanKREIBRIRE oK gian seletion). The PEPLYIARYRE * i et y
S\Iﬁnt ai nst ﬁ t oI Ed.lﬁarsmanawémpm{nabfae fOrRDL défveéb 10 Preivénit mﬂuanugtuhﬁ;mal kyl, f
erelrn e a nol et cont al ns (0] car n_at ons lv).a group o

the formula @‘wﬁl\é%?ﬁwa%%%égéﬂég‘aﬁf & peghon é‘ﬁf"ﬁ?’%‘i %Fﬂl to 7
carbon at onms Ofor tisgd, &xa). KiHe tizfapéhtit adnfinisteatiboot axbwpmind of the formula I serves to

attenuate any actual inflammation (such as, for example, the rejection of a transplanted

organ or tissue). Thus, in accordance with the invention, a compound of the formula I can

be administered either prior to the onset of inflammation (3o as to suppress an anticipated

10  inflammation) or after the initiation of inflammation.

The novel compounds of the formula I may, in accordance with the invention, be
administered in single or divided doses by the oral, parenteral or topical routes. A suitable
oral dosage for a compound of formula I would be in the range of about 0.1 mg to 10 g per

15  day. Inparenteral formulations, a suitable dosage unit may contain from 0.1 to 250 mg of
said compounds, whereas for topical administration, formulations containing 0.01 to 1%
active ingredient are preferred. It should be understood, however, that the dosage
administration from patient to patient will vary and the dosage for any particular patient
will depend upon the clinician's judgement, who will use as criteria for fixing a proper

20  dosage the size and condition of the patient as well as the patient's response to the drug.

‘When the compounds of the present invention are to be administered by the oral route, they
may be administered as medicaments in the form of pharmaceutical preparations which
contain them in association with a compatible pharmaceutical carrier material. Such

25  carrier material can be an inert organic or inorganic carrier material suitable for oral
administration. Examples of such carrier materials are water, gelatin, talc, starch,
magnesium stearate, gum arabic, vegetable oils, polyalkylene-glycols, petroleum jelly and
the like.

30 The pharmaceutical preparations can be prepared in a conventional manner and finished
dosage forms can be solid dosage forms, for example, tablets, dragees, capsules, and the
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(v) -CN, (vi) a group of the formula -CONRL 9R20, wherein R19 and R20 are
each, independently, a hydrogen atom alkyl of | to 6 carbon atons or 25
cycl oal kyl of 3 tow®otem4son at ons, or wherein R19 and R20 coREVU0¥13884
saturated hydrocarbon bridge of 3 to 5 carbon atonms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein 296
Crrerer e et 21222 10 1l WD 01/ 07440 PCT/ USO0/ 18884  one car bon

atomin said hydrocarbon bridge is optionally replaced by -0-, -S, S(O) -
S02-, NH-, or -Hiesor liquid dosage foress,forsxpmil¢ sofutians snepsions. eamisipns Wiedkn R 1i s a

hydr ogen at om mfaﬁ Dﬁl Ritecttld o/dontinticHabPhartiiatiiticadf 1 toO 7
car bon at ons, vﬁ{e#’el n 5 oné _or 0 %d?(%e en atOn ofwsal d al kyl. or acyl

group are opti caRepiiops s‘!"hﬁ%@@“%t ‘H’HE fafipns may d fromthe
cl ass consisti F&nﬂﬁnmal-aﬁjuivants@dhlﬁybres(eme stabilidess, ehiisifiersyfavei-impeayetsai Ns- 1 t o

6 carbon atomns) NH n I
-SR22, wherein Wla?"gdﬂ‘y bg%’nﬁat fﬁg%%sméu\yp}e&%“ aﬁng{hgﬂge %g%‘{/%ﬁbgglrjguo?
to 7 carbon at onaserialwtdcheiambeused mludtrlfpeexamme,ﬁw}!»dy@ﬁ%aﬁml @Pthlélal d al kyl or
acyl group are é&ﬁ’JlésQ %Lrb&ysﬁﬁ%%&ﬁﬂ;sé"hichml?ea, dilsasnf. cﬂéxﬁh‘?hdsﬂﬂﬁ tly

selected fromthe class consistin ( wherein t e al kyl
miety is 1 to@l@a%wgha?@mars(wgwmﬁﬁ@%% ~ NMe2, 15 (ix) a group of

the formula - NR23R24, wherein R23 and R24 are-each, independently, (a) a

hydrogen at %ﬂ For parenteral use, a compound of formula I can be administered in an aqueous or non-
aqueous solution, suspension or emulsion in a pharmaceutically acceptable oil or a mixture
of liquids, which may contain bacteriostatic agents, antioxidants, preservatives, buffers or
other solutes to render the solution isotonic with the blood, thickening agents, suspending
agents or other pharmaceutically acceptable additives. Additives of this type include, for

15  example, tartrate, citrate and acetate buffers, ethanol, propylene glycol, polyethylene

glycol, complex formers (such as EDTA), antioxidants (such as sodium bisulfite, sodium
metabisulfite, and ascorbic acid), high molecular weight polymers (such as liquid
polyethylene oxides) for viscosity regulation and polyethylene derivatives of sorbitol
anhydrides. Preservatives may also be added if necessary, such as benzoic acid, methyl or

20  propyl paraben, benzalkonium chloride and other quaternary ammonium compounds.

The compounds of this invention may also be administered as solutions for nasal
application and may contain in addition to the compounds of this invention suitable
buffers, tonicity adjusters, microbial preservatives, antioxidants and viscosity-increasing

25  agents in an aqueous vehicle. Examples of agents used to increase viscosity are polyvinyl
alcohol, cellulose derivatives, polyvinylpyrrolidone, polysorbates or glycerin. Microbial
preservatives added may include benzalkonium chloride, thimerosal, chloro-butanol or
phenylethyl alcohol.

30 Additionally, the compounds provided by the invention can be administered topically or by
suppository.
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(b) straight or branched al kyl or acyl of i to 7 carbon-atonms or -- - --
cycloal kyl of 3 to 7 carbon atons, wherein said one or nore 20 hydrogen
atonms of said al kyl woosenydo group are optionally replaced -- ®CT/HiSoov18384oup
i ndependently selected fromthe class -consisting.of - - - -OH -CQCalkyl
(wherein the alkyl noiety is 1 to 6 carbon-atons), -NH2, -NHWe and NWe2,
(c) a group of the fornmula -(CH2) O0O0OH, wherein mis 0, 1 or 2, - 25 (d) a
group of the fornmula -(CH2) nOOOR25, wherein nis 0, 1 or 2, and wherein
R25 is straight or branched alkyl of 1 to 6 carbon atons, or (e) a group of

the formula - %%p@&P*i 5, whereinnis 0, 1 or 2, - - and wherein R25 is
strai ght or branc of 1-to 6 carbon - - atons, -297 MIILIIIL [11I11
L1 Vi [ * C L M S WO 01/ 07440 PCT/USOO/18884 (x) a quaternary

group of t he f or ragnihofd@Pof the formuld1%4n Q‘fo%téﬁfl&r elﬁ%@dmﬂﬁ@atﬁﬂﬁh ddédhbad €
each, |ndependently, a_branched or _unbr ed alk éy F%ﬁOf 1 to 7 carbon

atons and Q i% PI¥aym Desrrptions plsgyeral exemp t ompulat E‘Eﬁfﬁ (xi) a

saturated, or partially unsaturated heterocyclic group consisting of 3 to

Example A
Capsules or Tablets
Example A-1 Example A-2
Ingredients Quantity Ingredients Quantity
Compound of formula I 250 mg Compound of formula I 50 mg
Starch 160mg | Dicalcium Phosphate 160 mg
Microcrys. Cellulose 90 mg Microcrys. Cellulose 90 mg
Sodium Starch Glycolate 10 mg Stearic acid 5mg
Magnesium Stearate 2mg | Sodium Starch Glycolate 10 mg
Fumed colloidal silica 1mg | Fumed colloidal silica 1 mg

10
The compound of formula I is blended into a powder mixture with the premixed excipient
materials as identified above with the exception of the lubricant. The lubricant is then
blended in and the resulting blend compmsed into tablets or filled into hard gelatin
capsules.

15
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7 ring atons selected fromN, 0, Cand S, including but not limted to

i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl, norph®am)i44o t hi onor pholinyl, thiazolidinyl, azegIHBs/18ssu0

t etrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul fol anyl, wherein said heterocyclic group is optionally nono- or
pol ysubstituted with oxo, and (xii) a cycloal kyl group of 3 to 7 carbon
atons, (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon
atonms, 15 ((Exampled@ched or unbranched phosphonic acid groups of 2 to 6
carbon atons, (D) branched or unbranched sulfonic acid groups of 2 to 6
carbon atons, (B) _am dino groups of the formula RRO Rao 131 '--(CH2 R31
wherein r is EaregtemlSajutigps 6 “and R29, R30 and R31 are each, independently, a
20 hydrogen afngredieiis al Kyl of 1 tlaQudntitar bon atons, and wherein two of R29,

R30 and R31 urat ed hydrocarbon bridge of
3to 5 carbo A t oget ith the nitrogen aton(s) between them
forma heterpEG4l0ic ring, -298 [M0%DyVéluhél1111 11111 LILIL [T 11T WD
01/ 07440 PCT/éﬁq%&,ﬁﬁM (F) gu ry%if,mlug{eoups of the fornmula R33 N

Saline 55% by volume

5  The excipient materials are mixed and then added to one of the compounds of formulal in
such volume as is necessary for dissolution. Mixing is continued until the solution is clear.
The solution then filtered into the appropriate vials or ampoules and sterilized by

autoclaving.
10
Example C
Suspension
" Ingredients Quantity
‘Compound of formula I 100 mg
Citric acid - 1.92g
Benzalkonium chloride 0.025% by weight
EDTA 0.1 % by weight
Polyvinylalcohol 10% by weight
Water q.s. to 100mL

15  The excipient materials are mixed with the water and thereafter one of the compounds of
formula 1 is added and mixing is continued until the suspension is homogeneous. The

suspension is then transferred into the appropriate vials or ampoules.
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sa R R35 wherein s is 2,3,4,5 or6, andR32, R33, R34 andR35 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein
5 two of R32, R33, R¥Qu#dMOR35 may additionally constitute a sZCTU0MES4
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, (G aryl or heteroaryl which
is selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, 10 thiazolyl,
pyrazol yl, isoxazixampleD ni dazol yl, isothiazolyl, oxadiazolyl, triazolyl,

t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzq| b]thji ophenyl, indazolyl, benzthiazolyl,

benzi m dazol yl , icpldie tion§ soqui nol i nyl, purinyl, quinolizinyl,

ci nnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, wherein gne or nore 1;s hy@ro en atons of said aryl or

het eroaryl group_are o %‘e&hegfsu and| in n%ﬁentlv replaced with: (i) alkyl
of 1 to 3 carbon atCmppund(of formul@®DOH| ( 5%iby weigt?CH, 20 (iv) -PQ(OH) 2 (v) a
group of the fornula qggg? wher el n ngo::j .atraight or branched al kyl of
1 to 5 carbon atons or cyc gsalk | of 3 to S%égiaébon atons, (vi) a group of

t he fornmul a NR37R38,Lahfsé M1 anfl R¥Wbymeightach, independently, a

hydrogen atom al kyl opardsfih@il6 car bpn gdeyweightycl oal kyl 25 of 3 to 6
carbon atons or acyl .of 1 to ar bpn S%Yogs of wherein R37 and R38
constitute a satur at“@"tﬂ"}lﬂ?ﬁ‘i’ﬁkég on prPAGR%PeEEM o 5 carbon atons
Propylparaben (PP) 0.05% by weight
" Deionized water q.s. to 100

The proper amounts of Tefose 63, Labrafil M 1944 CS, Paraffin oil and water are mixed
and heated at 75 °C until all components have melted. The mixture is then cooled to 50 °C
with continucus stirring. Methylparaben and propylparaben are added with mixing and the
mixture is cooled to ambient temperature. The compound of formula I is added to the

10  mixture and blended well. '
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whi ch together with the nitrogen atom between them form a heterocyclic
ring,  (vii) a gro®@od74ohe fornul a - CONR39R40, wherei n R39 REHURNGSHr e
each, independently, a hydrogen atom alkyl of | to 6 carbon atons or 5
cycloal kyl'of 3 to 6 carbon atonms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atom i n Whet @ chimpdéstar bon bridge is optionally replaced by - 0-, -S-,
S(O-, S2-, -NH, or -NWe- 10(V|||) a group of the fornula -OR41,

V\/nerel n R41 is a h drogen ato&] % al kyl or acyl group of 1 to 7 carbon
atons, (ix) a s irmRlal  Spa2 wherein R42 is a hydrogen at om
~or an alkyl or acyl group of 1 to 7 car bon atonms, (x) -CN, or 15 (xi) an
am dino group of the formula R43 IN 14 erein R43, R44 and R45 are each,
| ndependently, a hydrogen atomor a 1 to 3 carbon atons, and
wherein two of R43, R44 and R45 may gtionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon 20 tons which together with the
nitrogen aton(s) between them formﬁk\r

D’N
5 ' R’ ®s

wherein:
Al  is=N- or =C(H)-;
A2 s =N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -COzalkyl or

10 -SO,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D  is=N-,=C(Rl),, =C(H)-, =C(SO2R1)-, =C(S(O)R})-, =C(C(O)R])-, =C(C(O)H)-,
=C(SR18)-, =C(OR18)- or =C(NHR12)-,
wherein R1 is selected from the class consisting of:
(A) -R100, which is:

15 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or dycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

(i) halogen,

20 (i) oxo,

(iii) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

25 indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
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het erocyclic ring, (H) groups of the fornula NRA6GRA7, wherein R46 and R47
are each independently a hydrogen atom phenyl which is optionally nono-or
pol ysubstituted w t hwoalirgen, or R100a wherein RL00a is as her 8CHssi/ensss 25
defined, (1) saturated or unsaturated heterocyclic groups consisting of 3
to 7 ring atons selected fromN, 0, Cand S, or bicyclic heterocyclic
groups consisting of 8 to -300 (11l 01l 2122222 ¢lijgb beeer i * CL S
WO 01/ 07440 PCT/US00/ 18884 i | atonms selected fromN, 0, C and S,

i ncluding but not linited ttenithiazity} berizimidazolylnquinetinylj isiqnipblinyh puringl,i i nyl |
pyrrolidinyl, piperidinyl, ptnerazi : gﬂghi L hi ﬂﬂﬁgﬂg I nyl,

t hi azoli dinyl, azepinyl, té@?ggy f&%%bﬁ%hﬁgh t_fﬁgﬁéﬁFﬁgﬁgany|, ! .
benzodi oxol ylI, tetrahydr ot rtesidiralap auipazolinyl, wBerein one orgors hyrsoeen atopps pf said

het er ocyclic group i's’ opti Galok betdiBHR@ profh arOptivnsiiyand inddpbi@intyiréglacBDivit: €

I ndependently selected fromthe class consisting of (i) oxo, (ii) -OR101,
wherein R101 i%: (a) a hydeg@'ﬁylé’?iFﬂg‘ RHMHI Kyl of 1 to 7 carbons,
wherei n any hydrogen at om qb) seC@dm| kyl group is optionally replaced with
-OH, -OR110 (wherein R110 i ) g&aq% yl noiety of 1 to 6 carbon atons),
-NH2, NHWVe or NMe2, (c) ac of 712 7 carbons, wherein any hydrogen atom
of said acyl group is opti@nalbgomgl aced with -OH, -OR111 (wherein R111

is 15 an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHAVe or -NWe2,
(e) a group of the formula OORS, wherein R3 is straightor
10 branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,

(f) agroup of the formula -NRIR19, wherein R? and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or

15 wherein R9 and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring, )

(8) agroup of the formula—CONR!1R12, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms

20 or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(0)-, SO2-,
25 -NH-, or -NMe-, _

(h) a group of the formula ~OR13, wherein R13 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms, .

(i) a group of the formula -SR14, wherein R14 is a hydrogen atom, or
an alky! or acyl group of 1 to 7 carbon atoms,

30 (G -CN,or
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(d) -CONR102R103, wherein R102 and R103 are each independently a hydrogen
atomor alkyl of 1 to 7 atons, or wherein R 102 and 8103 constitute a
sat ur at ed -hydr ocar wepbmsodge of 3 to 5 carbon atonms which t egeUseesssai t h
the nitrogen atom between themforma 20 heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -S-,
S(O-, SA2-, -NH, or -Nwe-, or (e) -COORI 04, wherein R104 is al kyl of 1
to 7 atons,. (iii) -CONRLO5R106, wherein R105 and R106 are each

i ndependently: 25 (a) a @&)dmeogmidinggwnp oftheformulaai ght or branched al kyl of 1

to 7 atons or cycloal kyl of 3 to 15 atons, (c) benzoyl, (d) benzyl or -301
Il Th uh IllLIhli hhttr LEEEE 1 C S WO 01/07440 PCT/US00118884 (e)
phenyl, wherein said phenyl ru:lr S‘?ﬁpti onal Iy nmono- or pol ysubstituted
with -OR112, wherein R112 is a NOf 1 to 6 carbon atons, or, wherein RL05

and R106 constitute a saturated @dr ocarbon bridge of 5 3 to 5 carbon
atons whi ch together with the nitrogen atom between them forma

heterocyclic ring, and vvherewﬁelgﬂqglsqilquﬂﬂqmmﬁaépdndgmgrgﬁﬁggggp bri dge
is optionally replaced by -0-, - 9)
atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16

5 and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)
between them form a heterocyclic ring,

() halogen,
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
10 : contains 1 to 3 carbon atoms,

(n) agroup of the formula -NHCOOalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(iv) a group of the formula ~COOR!8, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
15 (v) <CN,
(vi) a group of the formula ~CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
20 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -S-, 8(0)-, SO;-, -NH-~, or -NMe-,
(vii) a group of the formula ~OR21, wherein R2! is a hydrogen atom, or a
straight or branched alkyl or acyi group of 1 to 7 carbon atoms, wherein
25 one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

-281-

[T



(iv) -COOR107, wherein R107 is a hydrogen atom or straight or branched 10
alkyl of 1 to 7 carbon atons , (v) straight or branched alkyl of 1 to 7
carbon atomns, al kenywoetnrabkynyl of 2 to 7 carbon atons, or cyct/usaisgss of
3 to 7 carbons,” wherein one or nore hydrogen atons of said al kyl, al kenyl,
al kynyl or cycloal kyl group is optionally replaced with a noiety

I ndependently selected fromthe class 15 consisting of: (a) oxo, (b) -OH,
(c) -OR113, wherein R113 is alkyl of I to 6 carbon atons, (d) -OCOCH3, 20
(e) -NH2, (f) -NHWe, (g) -ONMERIky] ((vherein GEANdy! nanialy ¢anjains CERE ¢agtbal ataineX ei n

KL 19 BIKYL o 180 3 CatRR iR fiae, 25, 0001021yl of 3 (o 1 carbons
cyclic, and wherein ongiifra gisupef thy thirmeSRIE ovterenf R23ds aihysioogén aympwpari S
oBGLonel 1y ep! aced M T, AadBhShE TPk p N B A 1 5
01/ 07440 PCT/ WS00/ 18884 hydrogen atoms of said alkyl or acyl group are optionally replaced with a

group independently selected from the class consisting of -OH, -Oalkyl (

wherein the alkyl moiety is 1 to 6 carbon atoms), -NH>, -NHMe and

-NMe;,

(ix) a group of the formula -NR23R24, wherein R23 and R24 are each,
10 independently,

(a) ahydrogen atom,

(b) straight or branched alky! or acy! of 1 to 7.carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (whereih the alkyl moiety is 1 to 6 carbon atoms),
-NH,, -NHMe and ;NMez,
(c) agroup of the formula (CH;),,COOH, whereinm is 0, 1 or 2,
(d) a group of the formula —(CH;),COOR?25, whereinn is 0, 1 or 2, and
20 wherein R25 s straight or branched alkyl of 1 to 6 carbon atoms, or

(¢) a group of the formula (CH,),CONHR25, wherein n is 0, 1 or 2,

and wherein R25 is straight or branched alkyl of 1 to 6 carbon

atoms,
(x) aquatemnary group of the formula
R2

—N—R" @
R28

wherein R26, R27 and R28 are each, independently, a branched or
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(b) -OR 15,wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d)
--NHMe, (e) NMC2, 5 (t) -NHCOW, (g) oxo, (h) -CO2 R116, wherein R116 is
al kyl of 1 to 3 cawobemmtoons, (i) -CN, (j) the hal ogen at onBCT/USD0/{8kS}#

het erocycl es sel ected fromthe class consisting of imdazolinyl,

i m dazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

t et rahydrof uranyl, benzodi oxolyl, tetrahydrothiophenyl and sul fol anyl, and
15 (1) aryl or heteroaryl uﬂﬂnﬂ&ﬂﬁdylfgfoaﬁbihemhw&taﬁﬁﬁdetﬁag of phenyl,

napht hyl , indolyl, thiophe d|nyI furyl, pyrrolyl,
oxazol yl, thiazolyl, yrag'ﬁ'w lﬂﬁz‘g%%gcf%t?ﬂ? °°'m 1(():ﬂ’;izol yl, isothiazolyl,
oxadi azol yl, tri azol yl(xi)t hsmtatmpﬂhallwmmmocmymm ¢opsisting pf Jtei ny| |
ndol yzinyt, Tsoindol vl BAAFAkR] Eiaakn /255l BlibiaRerml imd ndazol yl ,

benzt hi azol yI benzi m dazo qui nol i r:’é\!ﬂ | soqw nol i ny puri nyl

qui nol i zi nyl 3 cinnolinyl, mﬁf“ﬁ&‘!"é(hﬂmmh HH&'P&PYWF“‘“‘W&B’(PHW‘W& nyI
pteridinyl and quinazol i Nigiperaisgl, imorphSERRREnorphbIRIYE tiezRKS), aZepingla) aryl or

napht hyl i ndol yI .t hi ophiEpveRB LB Rgea | 20T oy
oxazol yl, thiazolyl, pyr amkl;yﬂx;othmehmﬂaod spifolanylyiwherein|sgitl heterocyclic group is
optionally mono- or polysubstituted with oxo, and
10 (xii) a cycloalkyl group of 3 to 7 carbon atoms,

(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,

(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(E) amidino groups of the formula

R29

\<CHz)i R

é31

whereinris 2, 3,4, 5or 6, and R29, R30 and R31 are each, independently, a

15

hydrogen atom ot alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atoms which together with the nitrogen a_tom(s) between them form a
20 heterocyclic ring,
(F) guanidino groups of the formula
N’R33

/(cnz)s\N)LN,R“
K2R

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
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| sot hi azol yl, oxadi azolyl, triazolyl, thfadiazolyl, pyri dazi nyl,

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl , wadawétoyl , benzt hi azol yl, benzi m dazol yl, BOI/US00/18884
qui nolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
qui noxal i nyl, napthyridinyl, pteridinyl and -303 | [1IL00LD 10000 111,11

11111 11 1111 * C WD 01/ 07440 PCT/ US00/ 18884 qui nazolinyl, wherein said
aryl or heteroaryl noiety is optionally substituted with one or nore
noi eti es sel ected fronluheoﬁkﬁ$nﬁ3R@hﬂhsﬁﬁﬂgymmubhmyhakmgmmsammwé strai ght

or branched al kyl of 1 tio.6 carb -gﬁ&gg dr ogen
or alkyl of 1 to 6 5 carlggﬁgcaé'fogbn geo{%% acaf'ln’e eroc Wﬂ%ﬁ%ﬁ%ﬁéﬁ ed from
the class consisting of atims)dbetmetn them forh aheteroeyclictingy | , pyrrol i nyI
pyrrolidinyl, piperi gﬁfy lorﬁyt @hﬁﬂiwselé@erdmﬁhhéeﬂss anElhtﬁn@'&f‘flﬁH}l' nyl,

t hi azol i di nyI azepi t et rahydr of ur any

tetr opyranyl ,
benzodi oxol yl ,510 tet raI‘Py"H?”é}tlH‘F é’h@ﬂ?ﬂiﬁ}i’ﬁﬁm L pimidipyl, fupyh PYEOIHL, exaeqivl,
heterocyclic group is OphioBnghlayolylisdhiotyliitiiastiyl, isothikolgll oxibiafolylfiigblyk s

selected fromthe class,c tln f t he. ha St.r ht or
branched alkyl of 1 to 'B““g H f{]&'faﬂ«gr"gdt"ﬁ”ﬂﬁ'ém B drogen or
al kyl of 1 to 6 carbon atemmﬂa)]ﬁnaoyl bbﬁzo[bj;hmshanall. iptiezolpl; b@mmi}dcbeatm;dhmd)ﬂ, to
7 at OnB.’ W.her ein said al({ﬁr lolmméoﬁ'ﬁ#ohhﬁ ﬂﬁwloﬁﬂoilﬁnﬁ% lir&lji)ﬁgmm:;lh one or

nore noieties sel ected om't ass ‘consi dg e hal ggen at ons,
strai ght or bitnched quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherem one or more

hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:
() alkylof1 o3 carbon atoms,
(ii) -COOH,
15 (iii) -SO,O0H,
() -PO(OH,
(v) a group of the formula ~COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula -NR37R38, wherein R37 and R38 are each,

20 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,

25 (vii) a group of the formula —-CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
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al kyl of 1 to 6 carbons, and -OR119 (wherein RI 19 is hydrogen or al kyl of
1 to 6 carbon atons), 20 (viii) -COR19, wherein R09 is: (a) aryl or

het eroaryl which | wosebmat ed fromthe class consisting of pkerysop1ssss

napht hyt, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, 25 pyrazinyl, triazinyl,
i ndol yzi nyl, isoindolyl, benzo(b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl , benzi m daz®hedarbon efoinirsaidrhyfirocarhon hrides dd dptigrally ropiaced by |

. qui nolizinyl, Ci””0|i”y|,.0E¢§%3¢ﬁﬂé@ﬁg&ﬂﬂ%&ﬂﬂ%ﬁLi”y|, napt hyri di nyl,

pteridinyl and quinazolinyl, erein sard aryl or heteroaryl noiety is
optional 'y 30 subst i t ugviii) agrdup oftheformularRd L mtiewin R issliydogenhtdm,onan he cl ass

304 et rerer rrend jaﬂ(g'ljul'a yigrlnéﬂdfl%&'}'caMoEaMSOU 07440 PCT/ USO0/ 18884
al ons, tralght or

consi sting of the hal ogen ranched alkyl of 1 to 6
carbons, ands- OR120 (wier @igrouRofabe fosnula-$RA% avherein R4P ksyalhydrbgen atom, 6rancar bon

atons), (b) a heterocycli g class consisting of 5
i m dazol i nyl, inidazolidi%gﬁ?gu %é@%ﬁ%&ﬁ?7%§ggg 1 di nyl, piperidinyl,

p
pi perazinyl, norpholin(d, ®nor phol i nyl, thiazolidinyl, azepinyl,

tetrahydropyranyl, tetpahygamigind sRvp of thdodfe oxol yl,  tetrahydrot hi ophenyl
and sul fol anyl, wherein said hgierocyclyl is optionally substituted with
one or nore hal ogen, straighg-Rr

|
R45

10 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alky! of 1 to 3 carbon atoms, and wherein two of R43, R# and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

‘15 (H) groups of the formula ~NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally mono-or
polysubstituted with halogen, or R100, wherein R100 js as hereinbefore
defined, .

(D saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms

20 selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
11 atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholiny), thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein

25 said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:
i) oxo,
285-
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10 branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is hydrogen
or alkyl of 1 to 6 carbon atons), or (c) straight or branched alkyl of 1 to
7 atons, wherein saiwoaltmdo nviety is optionally substituted RCI/NHSOMES840r
nore noi eties selected fromthe class consisting of the hal ogen atons,
straight or branched 15 alkyl of i to 6 carbons, and -OR122 (wherein R122
I's hydrogen or alkyl of i to 6 carbon atons), (ix) -CHO (x) the hal ogen
atons, and (xi) aryl or heteroaryl which is selected fromthe class

consi sting of phenyl, 2# n.mmohymmmmw iyl , thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrol y% zoI t hi azolyl, pyrazolyl, isoxazolyl,
I m dazol yl, isothiazolyl, ad tri azol yl, thiadiazolyl,
pyridazinyl, pyrazinyl, trici nlhllOfIIm'tmtbpm,mr?inPtydiymmnwomOfsaidﬂkyl
benzo[ b] fi uanyl benzo[b]thlophen zoI D

benzi mi dazol yl, quinolinyl, is&f Hgﬁcﬂ’? F ‘HWIT Bﬁi%g |r§1flR“0's

ci nnolinyl, pthal ani nyl, qui nomhlkylyrio;etwrﬁptdﬂwhtha@hw), IﬂizﬂNImWINMnd

qui nazol i nyl, (3) the hal ogﬁ 8 Qﬁm%ﬂ%& h I i I lééqgt&gl Fsarg I is Rl

00a, 30 X is an oxygen or s atom [ty 1l
111 * ¢ L WD 01/ 07440 PCTI USgfy BoBubnalZeplaced with -OH, -OR“l(wheremRUl

an alkyl moiety of 1 to 6 carbon atoms), -NHa, -NHMe or -NMe;,
() -CONRI02R103, wherein R102 and R103 are each independently
10 a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaged by —O-, -S-, §(0)-, SO,-,
15 -NH-, or -NMe-, or '
(6) -COORI04, wherein R104 is alkyl of 1 to 7 atoms,
(iii) -CONRI05R106, wherein R105 and R106 are each independently:
(a) ahydrogen atom, '
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
20 atoms,
(c) benzoyl,
(d) benzylor
(e) phenyl, wherein said pheny! ring is optionally mono- or
polysubstituted with -OR112,wherein R112 is alkyl of 1 to 6
25 carbon atoms,
or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
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(A) a hydrogen atom or (B) branched or unbranched alkyl of 1 to 3 carbon
atons or cycloalkyl of 3 to 5 carbon atons wherein said al kyl or

cycl oal kyl group | woepbdienal |y substituted 5 with: (i) ' a BETURIV/BES4t he
formula - OR48, wherein R48 is a hydrogen atom or an alkyl or acyl group
of 1 to 7 carbon atonms, or (ii) a group of the fornmula -NR49R50, wherein
R49 and R50 are each, independently, a hydrogen atom alkyl of | to 2
carbon atons, or acyl of 10 1 to 2 carbon atonms; R4 is a group of the
formul a - CH2R55, wher ei lwdrocﬂﬁelbrggelapgﬁoﬂﬂvrqnbﬁﬁrbmaﬂysl-smﬁ(p&-hs% sel ected
fromthe class consisti ri;g_lo §r ROy,  naphthyl, indolyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrol yI oxazol yI 15 th| azol yl , pyrazol yl,
i soxazol yl, im dazol(w[l -GanR1 ﬁ?a\d@dﬂle z)lxahyda%elll&tbm, qrusﬁrae@ombranclxeﬁl adi azol yI

pyri dazi nyI pyrazi nyl , %prg{o@%gwodgmg yzinyl, isoindolyl,
benzo[ b] f ur anyI , benzo[ b]1

hio enyI in azol benzt alz
benzi ni dazdl yi,  quiol $tFight or, %’E‘Hf‘l‘ﬁﬂs’ g‘&?’ 6?‘¥erﬂf|2
ci nnolinyl, pthalaninyl to?cﬂaubmeﬁﬁd my&loan@aatshw bﬂbdﬁy,lwheqam(bmdlnmyd and
qui nazol i nyl, wherein one or re .20 of the r aid aryl or
heteroaryl group is optfX g‘ﬁ’ 5 ?@8&6@“&'2 °r°6'?1 ﬁgg % (A R59a,
which is aryl or heteroepuyhalls&pbchedmfaMMPmdaslSSdM|ﬁ§mth@1ﬁ phenyl ,
napht hyl, indolyl, thioghs hof pyridyl, pyrimdinyl, furyl, pyrrolyl,

oxazol yl, thiazol yI pyrazolyl, i soxazol yl, im dazol yl, 25 isothiazolyl,
oxadi azol y¢, tri azol yl | @) hioxQii azol yl, pyri dazi nyl, pyrazinyl, triazinyl,
i ndol yzi nyl, i soi ndol yI ¢(b) beorp[ b] f uranyl benzo[ b] t hi ophenyl, indazolyl,
benzt hi azol yl, benzi m dazol yl ...qui nol | [ soqw nol i nyl ,
' (c) -OR113 \wherem RI1 1salkyl of 1 to 6 carbon‘atoms,
(d) -OCOCH;,
_ (e) -NH;,
15 () -NHMe,
(g) -NMe;,
(h) -COH,and
(i) -CO;R!114 wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
20 (vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting

of:
(@ -OH,
25 (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
(¢} NHz,
(d) -NHMe,
(¢) -NMey,
(® -NHCOMe,
30 (g oxo,
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purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,

napt hyridi nyl, pteridinyl and qui nazolinyl, wherein one or nore of the
hydr ogen at ons -306 wolawt7dol 111il 11 1111 Mg WO 01/ 07440 PCTRCEOSN/18834
of said aryl or" heteroaryl group is optionally and independently replaced
with: (i) branched or unbranched alkyl of 1 to 6 carbon atons or
cycloal kyl of 3 to 6 carbon atons, which al kyl or.cycl oakyl group is 5
optional Iy mono- or polysubstituted with hal ogen or oxo, (ii) a group of
the formula - COORG0, wherei g ?R6@o“§llétwha¢egm116isan@ranct@mehrwnlamspf 1tob5
carbon atons or cycl oal kyl & arbon atonms, (iii) a group of the
formul a NR61R62, wherein R6 ) R62 are each, 10 independently, a
hydrogen atom al kyl or fluqrodhkykgmknmmlo 6 carbon atons, cycl oal kyl of

3 to 6 carbon atons or acyl -'qug% and R62
constitute a saturated hyd carggﬁrb ?ngk car ﬁﬂg%oﬁ% I ch
together with the nitrogen at m@%mummylmmyﬁpﬁézmﬂ:ng 15
(iv) a group of the fornul a- CONGaA nmﬁﬁﬁmﬁﬂdmﬁﬁée yE each,

rdependent Ty o oo, vt o
constitute a saturated hydrocanhmﬂmhmwﬂgawD&mQMRmmﬁLaﬂrbon at ons whi ch
together with the nitrogen a)t oq}ylpgrth\égggryf;ggg&‘{ ol Ayt cla&%&%ﬁﬂ&%ﬂéﬁu, c ring,

10 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,

15 purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO:R'®, wherein R'® is
(a) aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,

20 pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

s pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6

- carbons, and -OR117 (wherein R117 is hydrogen or alkyl of 1 to 6
30 carbon atoms),
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(v) a group of the formula -OR65, wherein R65 is a hydrogen atom or an
al kyl, fluoroal kyl or acyl group of 1 to 7 carbon atonms, (vi) a group of
the formnmul a - SR66, woen®#N R66 is a hydrogen atom or - an al RgI/US00/18884
fluoroal kyl of acyl group of 1 to 7 carbon atonms, 25 (vii) -CN, (viii)
nitro, or (ix) halogen, (B) nmethyl, which is optionally nono- or

pol ysubstituted with fluorine atons and additionally is optionally
nonosubstituted with R59a, -307 j LI 01T1 222222 F0ebr e o el t W
01/ 07440 PCT/ US00/ 18884 (bY) athetsnoenslicicronp selpdied:fromtibeiclass ransisting o t o 6 car bon

atoms or cycloal kyl of 3 to GmRJRMA iRld¥RdingMyRBlingl, byttolidinyICpipdriamiay| gr oup
Is optionally nono- or polysubstituted wth hal ogén or, oxo, .(D) .a group of
the formula - COOR67, wher ei n PiRstziny, raqrphofinyl, thigmorpholinyl  fhigeolidingy agtainylyy 1 o 5

](c:ar boln atons or cy\cI:\ILoaI Kyl oftetrdhjdeopPratydtd@aBydedftiraiyl, Hefoodidxgdylpup of the
ormul a - NR68R69, erein R68 a 9.ar a I ndependent | v, .2 hydrogen
atom al kyl dr fluoroal kyl Ow;%gﬁgopggpgagﬁsﬁ%%ag#s\:vﬁieéééﬁabal yi“of 3to 6
carbon atons or acyl of 1 t o gioup iroptionaliysobstituted with wiecar giore iRA@icnseltctRd O
constitute a saturated hydrogg 1438 dH9Rin@bf tBe HaPogdiatomsC falpfibr BlafiiBd WHi Ch

together with the nitrogen atom between thém form a heterocyclic ring, and
wherei n one of R68 and R69 malkyl ofd i 6 achons, kngd -OB1 ¥r{wheyein B diudrogerdar a group

of the formula - CONR70R71, WQRLeird 1§ QiR ol lorar € each,
10 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
' moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and —OR112 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
15 (viii) -COR'”, wherein R'* is: .

(a) arylor heteroaryi which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

20 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

25 substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or brapched alkylof 110 6
carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6
carbon atoms), .

(b) aheterocyclic group selected from the class consisting of
30 imidazolinyl, imidazolidinyl, pyrroliﬁyl, pyrrolidinyl, piperidinyl,
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I ndependently, a hydrogen atom alkyl or fluoroalkyl of 1 to 6 carbon 15
atons or cycloalkyl of 3 to 6 carbon atons, or wherein R70 and R71
constitute a saturatwdoetwrgmocar bon bridge of 3 to 5 carbon at orerT/use/edsss
together with the nitrogen atom between them form a heterocyclic ring, and
wherein one of R70 and R71 may additionally be the group R59a, (G a group
of the formula -COR72, wherein R72 is a hydrogen atom 20 straight or
branched al kyl of 1 to 5 carbon atons, cycloalkyl of 3 to 5 carbon atons

or R59a, (H) a group of the f olpipataginylGhbipholinglsthiomorphdidyly mia'aolidwr agpinylat om
an al kyl , fluoroal kyl or acylI o Fﬂ"gd;“ or R59a (1) a
group of the formula -SR74, \/\/nere|‘ﬁdi!(%?"%%ﬂ’"e‘}aﬁ?!fE rogen atom 31’1 al k }/

fl uoroal kyl or acyl group of mhmmswlendowéfolam vﬂsgalsels)hetewcylw)

nitro, or (L) hal ogen; R5 iS &yﬁbéuwf\ﬂﬁ%hwlmwﬁ%eﬂ Istedigtl br
| 11N1111111111111111 WO 01/ 0744 /'US00/ 18884 Z is N or = % wher ei n

R6 is a hydrogen, fluorine, chibomphed alkirofiiofecatbons, ertORE2! (whessip Rithiny| or

trifluoronmethyl; and, R7 is a W&B&Q%Paﬂc}l'of‘?(o'&ﬁbo&m:&')'o?e bromi ne or
i odi ne at om rrethyl -CN, nitro or . trifluorone with the condition

that when Z is N or C(H)-, (©R7 sF%%HT‘?JW"h"élalkylS"ftlrt?¥?‘&‘B?”8’|‘?§"€ﬁﬂ‘f’a“‘¥ﬁ\l or
nitro,. or a phar maceut i cal | y aioidtypis aptionalBahbstifulee With bne or mdfiSnoieties selected

from the class consisting of the halogen atoms, straight or branched

10 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
' alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) thehalogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
15 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadia_zdlyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinoliny), isoquinolinyl, purinyl,
20 . quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
(J) the halogen atoms, and
(K) -CNand,
wherein R13 is R100;
25 X  isanoxygen or sulfur atom;
R3 is:
(A) ahydrogen atom, or
(B) branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl of 3to §
carbon atoms wherein said alkyl or cycloalkyl group is optionally substituted
30 with:
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FErrrer 122222 teeer reeer et s W 01/07440 PCTIUSO0/ 18884 3. A
conpound of the formula |I; as set forth in claiml, wherein: A is =N or
=C(H)-; A2 is N,woorer@oH)-; Dis N, =C(RI)-, =C(H)-, =C(SERf1306/18884
=C(C(OH)- or =C(C(OR)-, wherein Rl is 5 selected fromthe class
consisting of: (A) R100b, which is: branched or unbranched alkyl of 1 to 6
carbon atons, al kenyl of 2 to 6 carbon atons or cycl oal kyl or cycl oal kenyl
of 3 to 6 carbon atonms, in which alkyl, alkenyl, cycloal kyl or

cycl oal kenyl group ongl)oragaﬁlﬁoflﬂgedérﬁgnnoaﬂﬂ)mﬁahaﬁﬁampdmgnatoinyorand

i ndependently repl ace % 0X0 | | .. wherein one hydrogen
atom of said phenyl gr oup? 1% °Y Y%‘H‘glf&/{of&aﬁ)a& With: (a) alkyl of 1 to 3

carbon atons, 15 (b) n%ouﬁ&)hefmﬂw whefen®4P2nd R¥) aréeagh,oup of t he

formula - COO?8 whereln t or r anc car bon
atons or cycloal kyl of 3 ;[ngepgn lg' 5??%?"5%@‘91 ? ? “é;ré[émmﬁf"? eEfforrruI a
NROR10, whergin R9 and Rl[)toaarcerbeaaibms,l ndependently a hydrogen atom al kyl

of 110 6 car bop al o7 ofike kRN Sk, KRSRATREahgI™ O a6yl of Tto

X isQorl,

y isQorl,
RS51, R52 and R33 are each, independently:
10 {A) ahydrogen atom,

(B) @ group of the formula ~OR36, wherein R56 js a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(C)  branched or unbranched alkyl of 1 to 3 carbon atoms or cycloalkyl
of3to5 carbon atoms, '

15 R34 js: .

(A) a group of the formula R37, wherein R37 is independently selected from
the same class as is R1, or

(B) a group of the formula —OR58, wherein R38 is independently selected
from the same class as is R1;

20 ‘R53is:

' aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, iscindolyl,

25 benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
independently replaced with:
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wherein RO and R10 constitute a saturated hydrocarbon bridge of 3 25 to 5
carbon atons which together with the nitrogen atom between themforma

het erocyclic ring, (@posergooup of the formula - CONRL' R12, wher @CHUSW/18884and
R12 are ‘each independently a hydrogen atom alkyl of 1 to 6 carbon atons
or cycloal kyl of 3 to 6 carbon atons, or wherein R11 and R12 -310
11111112121211212121121 1111112 INCL MS WO 01/ 07440 PCT/ USO0/ 18884
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogap R whickisasdor Hetearyt eletredfroh dieelagsapndisting off Nng, and

wherein one carbon atomin gaid h G b i LS4 0Dt 1 anal repl aced

by -0-, -NH, or -NVe-, 5 ﬁ‘%ﬂ“qamé%?rﬁ‘?% ?{t\ﬁ%’ﬁ%ﬂg'?ﬁw}ld}‘%ﬁ’g% Grein R3

is a hydrogen atom or an piriopil, osazolyk hiazelylopymezolyl, isoxagolyl, imiddzelnl, at oms, (i)

a group of the fornula - SR14.miei Gxbid l,&%z\ltﬁ’yl,hﬂi%i%%ﬂ?g,fﬁriﬁﬁhylﬂf_azﬁﬂ, al kyl
or a

or acyl group of I to 7 carbon at,oms,,%lgEl - CN, n am di ho group
of the fornula® RI5 Rig Ritrazifyldndolygingd;isoindelyl; bepzalbifurany], henzolhlthiophenyl,

i ndependently, a hydrogen mi8lyDbenthiaydlylBendimidezoBl, Gainbiayl, abqimeliayld wher ei n

two of RIS Rd6. and RI7 may addhil gnahl 4 Cne bl duiRluti

pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms

t & nyridinyl,

of said aryl or heteroaryl group is optionally and independently replaced
10 with: '
| (G) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,
@i a group of the formula —COORS0, wherein R60 is straight or
15 ‘branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
(iii) a group of the formula -NR61R62, wherein R61 and R62 are each,
independently, a hydrogen atom, alkyl or fluorcalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
20 carbon atoms, or wherein R61 and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the
nitrogen atom between them form a heterocyclic ring,
(v) a group of the formula ~CONRS3R64, wherein R63 and R4 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
25 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, '
(v) agroup of the formula ~OR63, wherein R65 is a hydrogen atom, or
30 an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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15 of 3 to 5 carbon atons which together with the nitrogen aton(s) between
themforma heterocyclic ring, (1) a group of the fornula NHCONHal kyl ,
wherein the al kyl woiogdM40 contains 1 to 3 carbon atons, (n) BCTWYUBsssf t he
formul a° NHCOGal kyl , wherein the alkyl nmoiety 20 contains 1 to 3 carbon
atons, (iii) a group of the formula -COOR18, wherein Rig is straight or
branched alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to 6 carbon
atoms, (iv) a group of the formula - CONRLI9R20, wherein RI9 and R20 are
each, independently, a hgr agsesip af thefornmild<SR6¢)fwhérei® 6 ismdwirogenatooyer or 25

cycloal kyl of 3 to 6 carbon aatgglﬂg,,{hgorr%aﬁ@p&g%gg O?qu%%%ﬁ%%titute a

satur ated hydrocarbon bridge arb together with

the nitrogen atom bet ween(ihe®Nf orm a heterocyclic ring, and wherein -311
LTI 111111 10j i 111106k dbddde CS - - --- ------ WO 01107440

PCT/ QS00/ 18884 one carbon atomin said hydrocarbon bridge is optionally
replaced by 5-0-, -NH, o?x.)-l‘WBge,’"(v) a group of the forrmula -OR21, wherein
R21 i's a hydrogen at onB) Ofetllyl, whiéls 6ptibnally mbica orpobeutatitugd witk flaeiyé atgmoup of 1
to 7 carbon atons, wherein 5 one_ or rr_orai hydroggn @to s@f said alkyl or
acyl group are optional | yandadditenally isprtignally giopaspbstityty Hgﬂg‘ently sel ected from

the class consisting qt) brakdhedddahbfankhed dikgilof? o & dachomhthays orrepilentkyl afGnd ai ns 1
to 6 carbon atoms), - NH25 cirl%ljha/gm%,r%v%c_h %zor cycloakyl group is optionally mono- or
10 polysubstituted with halogen or oxo,
(D) a group of the formula —COORS7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to S carbon atoms,
(E) a group of the formula -NR68R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
15 atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms,

or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to
5 carbon atoms which tdgether with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and RS9 may
additionally be the group R,

20 (F) agroup of the formula ~CONR7OR71, wherein R70 and R71 are each,

' independently, a hydrogen atom, alky! or fluorocalkyl of 1 to 6 carbon

atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrdcarbon bridge of 3 to 5 carbon atoms which
together with the nitrogen atom between them form a heterocyclic ring,

25 " and wherein one of R70 and R71 may additionally be the group RS9,
(G) a group of the formula —COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R59,

-
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(vi) a group of the formula - NR23R24, wherein R23 and R24 are each, 10

I ndependently, (a) a hydrogen atom (b) straight or branched al kyl or acyl
of .1 to 7 carbon at oweom7socycl oal kyl of 3 to 7 carbon atons, RAWE/EBSHAi d
one or nore hydrogen atons of said alkyl or acyl group are optionally
replaced 15 with a group i-ndependently sel ected framthe class consisting
of -OH -Qalkyl (wherein'the alkyl noiety is 1 to 6 carbon atons), -NH2,
NHMVe and NMe2, (c) a group of the formula -(CH2) nDOOH, wherein mis 0, 1 or
2, (d) a group of theqfprdgup of hekiild OORTY whirkie RE3 13 alydrsgefl atofh, arally] and
20 wherein R25 is straight or branched al kY of 1 to 6 c on atons, or

(e) a group of the forrrul»élummﬂ‘}ﬂf’"cmmg to,ffarben foms, ’ERY, 1 or 2, and

wherein R25 is straig 7 7 vii) a
quaternary group of t %@&Q?&?%\L_Qﬁ mn&elﬁﬂ @sgﬁmﬁ%r@%?@l&%%&y&7 and
R28 are each, i ndependent Immodkﬁnmm@pofltom&oﬁtmns.mﬂ?ll 111112 11111
VT 1 Ty MS WO Obgo PCT/ US00/ 18884 unbranched al kyl group of 1 to
7 carbon atoms and Q phar‘ maceutical ly acceptabl e counter ion, or
(K) nitro, or
(L) halogen;

RS isClor trifluoromethyl;
Z  is=N- or =C(R6)- wherein RS is a hydrogen, fluorine, chlorine, bromine or iodine
10 atom, methyl or trifluoromethyl; and,

R? isa hydrogen, fluorine, chlorine, bromine or iodine étom, methyl, -CN, nitro or
trifluoromethyl, with the condition that when Z is =N- or =C(H)-, R7 is chlorine,
trifluoromethyl, -CN or nitro;

or a pharmaceutically acceptable salt thereof.

15

2. A compoﬁt;d of the formula I, as set forth in claim 1, wherein:
Al is=N-or=C(H)-;
A2  is=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -COalkyl or

20 -SOsalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-,=C(R})-, =C(H)-, =C(SO2R1)-, =C(S(O)R})-, =C(C(O)R})-, =C(C(O)H)-,
=C(SR18)-, =C(OR12)- or =C(NHR19)-,
wherein R1 is selected from the class consisting of:
(A) -R100a, which is:

25 branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalky! or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

() halogen,

-
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(viii) a cycloalkyl group of 3 to 7 carbon atons, (B) branched or
unbranched carboxylic acid groups of 3 to 6 carbon atons, 5 (C) branched
or unbranched phosmeomin4taci d groups of 2 to 6 carbon atons, pCy/¥ooissanched
or unbranched sulfonic acid groups of 2 to 6 carbon atons, (E) am dino
groups of the formula R29 NRsO ~CH2 N. R81 whereinr is 2, 3, 4, 5 or
6, and R29, R30 and R31 are each, independently, a 10 hydrogen atom or
“alkyl of 1 to 3 carbon atons, and wherein two of R29, R30 and R31 may

addi tional ly constitut@)aoxmt urated hydrocarbon bridge of 3 to 5 carbon

atonms whi ch together Wihh L\ hBiedohr9BRIRchAS RIE1Ed SRR IMYVBIRSR cbidRimg 7 ﬁC'EnE!
heterocyclic ring, (F) guanidi ngd‘groups of the fornula R33 i 5 ,~" N
NO R sa R Ras 15 wher ei nnéphfhyl, i ylathisphspylepyndsd, pypiminylofueyl, pegalih " R35 are
each, independently, a hyghegichiagdiyl Bytazoldl| isouazolil, irhidhsdlyd, isotidactpl, at ons, and

saturated " hjarocar bon by PHAEBY: Hepy. Biepid el efRT ket 7 i ¢
the nitrogen 20 aton(s) béwdvigznyltiseedelilobeanzoiblfieanzk brogafblthiophénylyind¢zolyl.pheny| ,
wherein one or more hydr oggnmalaiFhetfim@Rofl1, RINRSIAYL, SERMHBLBA, Purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said
10 aryl or heteroaryl group are optionally and independently replaced with:
' () | alkyl of 1 to 3 carbon atoms,
(b) -COOH,
(c) -SO20H,
(@ -PO(OH)y,
15 (e) agroup of the formula —COORS, wherein R8 is straight or
" branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,
()  a group of the formula -NRSR10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
20 * cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
* wherein R9 and R10 constitute a saturated hydrocarbon bridge of 3
to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,
(8) a group of the formula ~CONR!1R12, wherein R11 and R12 are
25 each independéntly a hydrogen atom, alkyl of 1 to 6 carbon atoms
or cycloalky! of 3 to 6 carbon atoms, or wherein R11 and R12
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said

~295-

//

A U AV




optionally and independently replaced with: (i) alkyl of 1 to 3 carbon
atoms, (ii) -COOH, -313 1111 111 11 121 11211 121121 tLerererl L 14
S WO 01/ 07440 PCT/US®Oh1®@884 (iii) -SOROH, (iv) -PQ(OH) 2, (v) Pargsoousssdof
the formila - COOR36, wherein R36 is straight or branched alkyl of 1 to 5
carbon atons or cycloal kyl of 3 to 5 carbon atons, 5 (vi) a group of the
formul a -NR37R38, wherein R37 and R38 are each, independently, a hydrogen
atom alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atons or
acyl of 1 to 7 carbon atons, - ohydsrarben brid@gis optinnallirgdacedbis1Q-1-6t, 8(Q)- §8t-ur at ed
hydrocarbon bridge of 3 to 5 cagpog fhfs Wwhich together with the nitrogen
at om between them forma heterocyclic 10 ring, (vii) a _group of the
fornul a - CONRBOR4A0, wher ei nhR39 gamploffommia -€MRIA, whereimRlJanalardrdgyn atem, or
hydrogen atom alkyl of 1 to 6 TN | of 3 to 6 carbon
atons, or wherein R39 and R40 (?gﬁg}??% eé]&ﬁogg%ourat glgﬁlﬁ%rocar bon bridge of
3 to 5 carbon stons whi ch t@getgwnp of théfornfila SR 1 iwhereigdtl 4 it adhyritogenetsam ot hem
forma heterocyclic ring, and ' .o said hydrocarbon
bridge is optionally replaced E@ﬁfcﬁé&cy%ﬁp%{)?@&@@ﬂ%@% i) a group of the
formul a - OR41, wherein R41 G)s a&"py’arogen atom or an alkyl or acyl group

of 1 to 7 carbon atons, (k) an amidino group of the formula
N/R15
| 1
)\-N/ R
L
10 wherein R15, R16 and R17 are each, independently, a hydrogen

atom or alkyl of 1 to 3 carbon atoms and wherein two of RIS Rr16
and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atoms which together with the nitrogen atom(s)

between them form a heterocyclic ring,

15 () halogen,
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,

{n) agroup of the formula -NHCOOalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
20 (iv) a group of the formula —COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloaltkyl of 3 to 6 carbon atoms,
v) -CN,
(vi) a group of the formula—CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
25 cycloalky! of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
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20 (ix) a group of the formula -SR42, wherein R42 is a hydrogen atom or an
al kyl or acyl group of i to 7 carbon atons, (x) -CN, or (xi) an amdino
group of the formodaorhd VB ' Al NR' R4A6 25 wherein R43, RPCT/ESMYINIG are
each, "i ndependently, a hydrogen atomor alkyl of |I to 3 carbon atons, and
wherein two of R43, R44 and R45 may -314 11111112112122001il 11 12121 1 1
| I CL WO 01/07440 PCTI USO0O/ 18884 additionally constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen

atom(s) between them f oong carbo atom imsaiddiydrecarbiop bridge igjoptionsliyyeplaged Phe f or nul a

-NR46R47, wherein R46 ar_\ﬁ R4 58)-sc:a-2or-Ngependent |y a hydrogen at om
phenyl which is optionally nbno-or ~pol ysubstit ted with hal ogen, or R100Db,
wherein RLOOb i s as (viéy eigrobpbftheformidd SQRSY, whetein RZ i & hydeogengtomy pat ur at ed

heterocyclic groups sel gehglodrtheh Byl &5Fer6ipb? 1 &7 dbon Homs, WhereO! | Nyl ,

I m dazol i dinyl, pyrrolinyl7 pyrraolidinyl, p] %ﬁ‘;’ di nyl, 10 F;F@eram nyl ,

mor phol i nylS, " t hi onor phoeRgRFmore hypregen afogss g 5aid alk L‘ﬁia group gre.pptigpally . o5y r anyl |
“tetrahydrofuranyl, benzeghlaoedoith a grduf indegeydinmby selecthfeony the elad cosistidgaifany| |
wherein said heterocyclig,.g | S _QpL I |1y, m lo - stituted
Wi th noieties i ndependeﬁ%bggﬁé‘gﬁeéegp@?%%qfrﬁ}étycc&éss g{gr@% I|mrtlg f

-NH_, -NHMe and -NMe;, -

(viii) a group of the formula —SR22, wherein R22 is a hydrogen atom, or an-

10 alkyl or acyl group of 1 to 7 carbon ato#ns, wherein one or more
hydrogen atoms of said alkyl or acyl grbup are optionally replaced with a
group independently selected from the class consisting of -OH, -Oalky! (
wherein the alkyl moiety is 1 to 6 carbon atoms), -NH_, -NHMe and
-NMez, . | .

15 (ix) a group of the formula -NR23R24, wherein R23 and R24 are each,
independently, o
(a) ahydrogen atom, -

(b) straight or branched alkyl or acyl of 1 to 7 carbon-atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more -

20 hydrogen atoms of said alkyl or acyl group are optionally replaced

' with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon.atos),
-NH3, -me and -NMe;,
(c) a group of the formula ~(CH2)»COOH, whereinm is 0, 1 or 2,
2 (d) a group of the formula <(CHz),COOR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms; or
(& a group of the formula (CH;),CONHR23, wherein nis 0, 1 or 2,
and wherein R25 is straight or branched alkyl of 1'to 6 carbon

atoms,
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(i) oxo, 15 (ii) -OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl

of 1 to 7 carbons, wherein any hydrogen atom of said alkyl group is
optionally repl aced wothor0H, -ORl 10 (wherein 11110 is an al PgI/USHOMHESdy oOf
1 to 6 carbon atons), -NH2, NHVe or NMe2, 20 (c) acyl of 1 to 7 carbons,
wherei n any hydrogen atom of said acyl group is optionally replaced with
-OH, -OR111 (wherein R111 is an alkyl noiety of I to 6 carbon atons),

-NH2, -NHWe or -Nwe2, (d) .-CONRLO2R103, wherein R102 and R103 are each

i ndependently a hydr dxena @istsmanyrgramb kithe fofmula t 0 -7 at ons, or wherein R102
and 25 R103 constitute a satds ated hydrocarbon bridge of 3 to 5 carbon
atons which together with tﬁg nitrogen atom between themforma
heterocyclic ring, and wherei.n ope carbon atomin said hydrocarbon bridge
is optionally replaced by = 7—Brm+Q or -NMe-, or 30 (e) -COOR104, wherein
R104 is alkyl of 1 to 7 atonfgs -315- . i Il 1 f II.11lit *.w \ 'S WO
01/ 07440 PCT/ US00118884 (iil) -CONRLO5R106, wherein R105 and R106 are each

i ndependently: (a) a hydr Qgegn R2EORRT {1dR28 hrk BicHNhdepéndbitgNChimdhadlokyl of 1 to
7 atons or cycloalkyl of 3 to 7 "atons,
unbranched alky! group of 1 to 7 carbon atoms and Q" is a

5 pharmaceutically acceptable counter ion,
(xi) a saturated, or partially unsaturated heterocyclic group consisting of 3 to
7 ring atoms selected from N, O, C and S, including but not limited to
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

10 tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic group is
optionally mono- or polysubstituted with oxo, and

(xii) a cycloalkyl group of 3 to 7 carbon atoms,
'(B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

15 (C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,

(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,

(B) amidino groups of the formula

_R®

w 30
\( CHz)r/klll/R

R
whereinris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a
20 hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,
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5 (c) benzoyl, (d) benzyl or (e) phenyl, wherein said phenyl ring is
optionally nono- or polysubstituted with -OR112, wherein RI 12 is al kyl of
1 to 6 carbon at oM®0/48400r, wherein RLO5 and R106 constit ut BCHUSS¢188R4at ed
hydrocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
atom between them forma heterocyclic ring, and wherein one carbon atomin
sai d hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMe-,

(iv) -COOR107, wherein R107 is a'QXdrogen atom or straight or branched 15
alkyl of 1 to 7 cafforguenidinggroups ofjtheformulaght or branched alkyl of 1 to 7
carbon atons, al kenyl or alkynyl oj®2 to 7 carbon atons, or cycloal kyl of
3 to 7 carbons, wherein one or nfe hydrogen atons of said al kyl, alkenyl,

al kynyl or cycl oal kyl gro | S /ﬂFtiﬂnally replaced with a noiety

I ndependent |y selected’f?@%k#hn c¥Ss 20 consisting of (a) oxo, (b) -OH
(c) -OR113, wherein 8113 is al gl Zﬁ 1 to 6 carbon atonms, (d) -OCOCH3, 25
(e) -NH2, (f) -NHMe, (g) -NMe2, (h) -CO2H, and (i) -CO2 R114 wherein
R114 is al kyl of 1 to (jefefashs) 324 9656, ardR32IBICHM Q8RE/dre &kh,3 t O 7 carbons,

independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
5 two of R32, R33, R34 and R35 may additionally constitute a saturated
' hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,
(G) aryl or heteroary! which is selected from the (_:Iass consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinYl, furyl, pyrrolyl, oxazolyl,

10 thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[bJthiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridiny! and quinaiolinyl, wherein one or more

15 hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with: j
(i) alkyl of 1 o 3 carbon atoms,

(i) -COOH, '
(iii) -SO20H,

20 @iv) -PO(OH)3, _

(v) agroup of the formula —~COOR36, wherein R36 is straight or branched
alkyl of 1 to S carbon atoms or cycloalkyl of 3 to 5 carbon atoms,

(vi) a group of the formula-NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl .

25 - of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37

and R38 constitute a saturated hydrocarboﬁ bridge of 3 to 5 carbon atoms
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-316 111!'121 illiu 22222 (1ill Il 1121 L S WO 01/07440 PCT/ US00/ 18884 (vi)
acyl of 1 to 7 carbon atons, which may be straight, branched or cyclic, and
wherei n one or nore WQAdrUgen atons of said acyl group is opti oREI/I$00/18884
replaced with a noiety independently selected fromthe class consisting

of. 5 (a) -OH (b) -OR115 wherein R115 is alkyl of 1 to 6 carbon atons,

(c) -NH2, (d) -NHMe, (e) -Nwe2, 10 (f) NHCOW, (9) oxo (h) -CO2 R116,
wherein R116 is alkyl of 1 to 3 carbon atons, é,s gpp t he hal ogen
atons, 15 (k) heterocycl ewhititpgatherwitly the pifregea atom %veerbth@n Adetgroeyclic

I m dazol inyl, imdazoli dtl“[%/ pyrrolinyl, pyrrolidinyl, piperidi nyI
pi perazi nyl, norpholi nyl hi onor phol i nyI th| azol i d':{y ﬁ epi n
t et r ahydr opyr anyl , tet(vlar‘@/gtplqmiﬂwﬁgﬂnﬂlab@ﬁ R0 wherein R amd B @%IFB&" i ophenyl

and sul fol anyl, and 20 (1, ‘%Eﬁﬁeﬁﬂyq J@,&a{mﬁ mkygﬁlle&g&;bog@gﬁkghe cl ass
consi sting of phenyl, nap thy , ol yI', thioph eny , pyr| gal pyri mdinyl,
fury], pyrrdyl, oxazol y¢ycloalkndpﬁ3 916, cathom atorad, g1 whepetn B canstitite of yl,

i sot hi azolyl, saturated hydrocarbon bridge of 3 to 5 carbon atoms whlch together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -8-, S(0)-, SO;-, -NH-, or -NMe-, _

10 (viii) a group of the formula —-OR41, wherein R41 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(ix) a group of the formula -SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(x) -CN,or

15 (xi) an amidino group of the formula
R®

)\ R
R45

wherein R43, R44 and R43 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R%4 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to S carbon

20 atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

(H) groups of the formula ~NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally mono-or
polysubstituted with halogen, or R1002, wherein R100a j5 as hereinbefore

25 defined,

(I) saturated or unsaturated heterocyclic groups consisting of 3 to 7 ring atoms

selected from N, O, C and S, or bicyclic heterocyclic groups consisting of 8 to
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oxadi azol yl, triazolyl,
i ndol yzi nyl, isoindolyl,

benzt hi azol yl , benMWomueasol yl , qui nolinyl, isoquinolinyl, pB€T/sd/188ss
qui nol i zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,

pteridinyl and qui nazolinyl,

napht hyl , i ndol yl,

oxazol yl, thiazolyl,

t hi ophenyl , pyridyl, pyrimdinyl, fury], pyrronI
pylrmwslbcteduf@ ﬂapwd S,umﬂldmzbmynpt limigd o | | (11111 |

| FI'1 WD 01/ 07440 PCTI L&ﬂ%&ﬁﬁ%w&% @m&h&gll P ﬁﬂfyﬁF@&a&nyl bipeazghy | |

t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl,
benzo[ b] furanyl, benzo(b]thiophenyl, 25 indazolyl,

t hi adi azol yl , pyrlda2|nyl

benzo[b]furanyl

ci nnol i nyl, ? pthalan
qU|nazoI|nyI wher ei n

of the hal ogen atons,

-OR117 (wherein R

zi nyl.,
_ benﬂﬁtﬂﬁﬂw ¥
benzi m dazol yI , qU|no&wwndmmnmnmqwmmahxmmumudu&umﬁdmmuqumnﬂmuﬁwnymamn
n 0 thyr n and
5%/ |h5t°'%?’§9r upﬁpifﬂg%agl?% &£°'L€ |$stl opt I ona %Hes
substituted with one omﬂmﬂﬂamwsW@wﬂ@mmﬁmQ%Q@m&$m@mﬁthe cl ass
trgight or branched alkyl of 1 to 6 carbons,

i m dazol i di nyl, pyrrollny
nmor phol i nyl , thlonnrpholln

(vii) -SO2R108, wherein R108 is: (a) aryl o
heteroaryl which is selected fromthe group consisting of 30 phenyl,

R, soppiny

, |§O|ndolyl

and

r

consi st ng

(b)

17 1's hydrogen or aIkyI of 1 to 6 10 carbon atons)
a heterocyclic group s(@) e QRN fhereintRIQL ist ass consisting of imdazolinyl,
I%?&:Q genGioRy ! - pl perl dl nyl, piperazinyl,
h I
benzod X clyfqzt(% olzagtla )yirogenatto%;[gf%et}xwpyr anyl,

t et r ahydr of UPanyl ,

15

20

25

(i)

©

@

(e

group is optionally replaced with ~OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NH», -NHMe or -NMe;,
-CONR102R 103, wherein R102 and R103 are each independently

~ ahydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 gnd

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a

heterocyclic ring, and wherein one carbon atom in said

hydrocarbon bridge is optionally replaced by —O-, -S-, $(0)-, 8O-,

-NH-, or -NMe-, or
-COOR 104, wherein R104 js alkyl of 1 to 7 atoms,

-CONR105R 106, wherein R105 and R106 are each independently:

@
(b)

(©
@

a hydrogen atom,

straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,

benzoyl,

benzyl or
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15 tetrahydrot hi ophenyl and sul fol anyl, wherein said heterocyclic group is
optionally substituted with one or nore noieties selected fromthe class
consi sting of the hawogmt44at ons, straight or branched al kyl oPCI/U300/18884
carbons, ‘and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon
atons), or 20 (c) straight er branched alkyl of 1 to 7 atoms, wherein said
alkyl moiety is optionally substituted with one or nore noieties selected
fromthe class consisting of the hal ogen atoms, straight or branched al kyl
of 1 to 6 carbons, and -O?&lQmeﬁevlwrdnﬁﬂrbembnﬂzymMymom-&r kyl of 1 to 6
carbon atons), 25 (viii) - el. teroaryl
which is selected fromthe cl %Q%Sh%sgﬂ' sttpnégR@?’wlhprﬁlélEl\{?Ih %ot?p] héa I ndol yl ,

t hi ophenyl, pyridyl, pyrrm di caylborlafoma,yl pyrrol yl, oxazol yI tr| azol yl ,
pyrazol yl, isoxazolyl, im da 0 kazo, ol I.1 azol yI

thi adi azol yl, pyridazinyl ,® ﬁwos Ci{lb ﬁngt}t%ﬁbfa%"% Rizanoik ndgeaozf

i soi ndol yl, Isenzo[ b]f urany!ltpscaert&tcnnslwhis:hlogtth&vﬁthluslﬁtrogellatth@vvienlhem 11 1

1T L1101 hS VO g Bead B O%gmvm%cpfpam,mntssmophenyl

i ndazol yl, benzt hi azol yl, benzim Ui nol osclw nol i nyI
purinyl, quinolizinyl, ci M@P?ﬁﬂpbﬂdaﬁt‘mp hVPlacedﬁ?Yngxaﬁ‘
napt hyridinyl, pteri di nyl .RAdogtmezol i nyl, wherein said aryl or heteroaryl

noiety is optlonally 5 subst i ed WIRE )ne or nore noieties selected from
the class consisting 69 t-GEOR @gbqiera s a bydrogenaiem.oF stpighhertbecheky| of 1
to 6 10 alkyl of 1 to 7 carbon atoms ,

(v) straight or branched alkyl of 1 to 7 carbon atoms, alkeny! or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

15 consisting of:
(a) oxo,
() -OH,
(©) -OR!13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
20 - (e) -NH,
(f) -NHMe,
(8) -NMe;,
(h) -CO.H,and
(i) -CO;R114 wherein R114 js alkyl of 1 to 3 carbon atoms, or
25 cycloalkyl of 3 to 7 carbons,

(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting
of:

30 (a) -OH,

| REE RO



carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon
atons), (b) a heterocyclic group selected fromthe class consisting of 10
i m dazoli nyl, imdwosidrsnyl, pyrrolinyl, pyrrolidinyl, pipePCHUSI8884

pi perazinyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl
and sul folanyl, wherein said heterocyclyl is optionally substituted with
one or nore hal ogen, straight or is branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is [yydr-ogti:whierelRa¥4 isafkylbf 1 € eathan Woms,at ons) , or (c)
strai ght or branched alkyk-of to 7 atons, wherein said alkyl noiety is
optionally substituted mﬁ‘% ohe*or nore noieties selected fromthe class
consi sting of the hal ogen(d&t ocN8Mestrai ght or branched 20 alkyl of 1 to 6
carbons, and -OR122 (whergjn gig2 is hydrogen or alkyl of 1 to 6 carbon
atons), (ix) -CHO (x) the hal ogen atons, and (xi) aryl or heteroaryl which
is selected fromthe cl as®) coN¥F9Meng of phenyl, 25 naphthyl, indolyl,
thi ophenyl, pyridyl, pyrigdioay,!, fu yl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazolyl, imdazolyl isothugiglyl, gxadi azolyl, triazolyl,
thi adi azol yl, pyridazi nyl () pyFQyRHE wherepmR{J? 5kt ofil tpif eagbop A9MS, | s0i ndol yi |
benzo[ b] furanyl, benzo[ b] tipi cgRenyl, indazolyl, benzthiazolyl,

benzi m dazol yl, quinolinyl, i inolinyl, purinyl, -319 CL |UJI 11111 ||
T 0 01 07440 ACT USOU 5 S8 tsedd honid
10 (k) heterocycles selected from the class consisting of imidazolinyl,

imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, and

15 ()  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,

20 indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO,R'%, wherein R'*® is:
(@) aryl or heteroaryl which is selected from the group consisting of

25 phenyl, naphthyl, indoly, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, iﬁdolyziny], isoindolyl, benzo[b]furanyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,

30 quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

" pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
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qui noli zi nyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and qui nazolinyl, (J) the hal ogen atons, and (K) -CN;, 5 X is an
oxygen atom R3 is bwenndted or unbranched al kyl of 1 to 3 carbber/esovmsss R4
is a group of the fornmula -CH2R55, wherein, R55 is: aryl or heteroaryl
which is selected fromthe class consisting of phenyl, pyridyl, 10 and
pyrimdinyl, wherein one or nore of the hydrogen atons of said aryl or
heteroaryi group is optionally and independently. replaced with: (A) R59D,
which is aryl or heteroaryl selqinezoting.whwreiniseid gtyhordicteropry] meietyiis opfionaliheny| |

thiophenyl, pyridyl, pyrim di nyipetiditéd With ook bidtelhoietieX@ktbd fro i cladsh! azol yl
wherei n one of the hydrogen atons of said aryl or heteroaryl .15 gt[oug S
optional Iy replaced with: (i) sPusisEpaRf thsbalgpsnatomsstraightiog brpnched alkyl 6F 1o 84 hon

atons or cycloalkyl of 3 to 6 GaLRARNAHINS wikkiPR113lidakiroRén of YIKIQR KW 6 O OUP
I's optionally nono- or polysubstituted with hal ogen or oxo, (i1) -CN, 20
(iii) nitro, of (iv) hal ogen, SEBY#Hhy|  which is optionally
trisubstituted with fluori ng)atade®rodyclit SroupRleéted dnh the BB @GHlsAg dfut ed Wi t h

of 3 to 25 6 carbon atoms.  whiiEHERHRSERIR SISy, BREAl |y
nmonosubstituted with hal ogen orpipsreginyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
10 tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR118 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or

15 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and -OR119 (wherein R1 195 hydrogen or
alkyl of 1 to 6 carbon atoms),

20 (viii) -COR'®, wherein R'* is:

(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

25 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[bJfuranyl,
benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
quinazolinyl, wherein said aryl or heteroaryl moiety is optionally

30 substituted with one or more moieties selected from the class

_—
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(D) a group of the formula -COOR67, wherein R67 is straight or branched

-al kyl of 1 to 5 carbon atonms or cycloal kyl of 3 to 5 carbon atonms, -320
LYTITG Tl 11 woonisd | CL MS WO 01/ 07440 PCT/ USO00118884I1/US0)8884 gr oup
of the forrmula -COR72, wherein R72 is a hydrogen atom straight or branched
al kyl of 1 to 5 carbon atons, cycloal kyl of 3 to 5 <carbon atons or R59b,
(F) a group of the fornula -OR73, wherein R73 is a hydrogen atom an al kyl
5, fluoroal kyl or acyl group of 1 to 7 carbon atons, or R59b, (G -CN,

(H nitro, or (1) hal ogen;conshting of theihalogen gtoms,istaightorhranchedglkyl of R0 6 s 1 ; or

a pharmaceutical ly acceptabl e nssaalnﬁ-6@2\?&{%&@1%2?3&9&'3%@%?9?{%@2 formul a

|, as set forth in claim1*RRA%rn:
=C(Rl)-, =C(H)-, =C(S2R1) -catberGgtedish) H) - or =C(CORI )-, wherein R is
selected fromthe cl ass(bgoq%é;ogﬁgc%{mp%gh&&)ﬁoﬂeaggwn ifaldfi S: branched or

unbranched al kyl of 1 t0o°6 carbgn atons, alkeny| of 2 to 6 .carbon atons or
cycl oal kyl Sor cycl oal keny!| igidazplipg, ingidazolidigyl, el pyppliginyl pipendingly,

piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is
optionally substituted with one or more halogen, straight or

10 branched alkyl of 1 to 6-carbons, ar -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl

moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

15 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
20 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[bjfuranyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
25 quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl, -
() the halogen atoms, and
X) -CNand,
wherein R12 js R100a;
30 X isanoxygen or sulfur atom;
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al kenyl , cycl oal kyl or cycl oal kenyl group one or nore hydrogen atons are
optionally and independently replaced with: 25 (i) oxo, (ii) phenyl,

wher ei n one hydr ogenwemoemwf sai d phenyl group is optionally PEDPUSI0ERES4
with: (a) alkyl of 1 to 3 carbon atons, (b) -COOH, 1-321 1111111 111111
0JJl 11l 11 1112 * CL S W 01/07440 PCT/US00118884 (c) -SQ2OH, (d)
PO(OH)2, (e) a group of the formula -COORS, wherein R8 is straight or
branched al kyl of 1 to 5 carbon atons or cycloalkyl of 3 to 5 5 carbon
atoms, (f) a grgdupisof the formula NRORLO, wherein RO and RI O are each

I ndependently a hydrogen.atom alkyl of 1 to 6 carbon atonms, cycloal kyl of
3 to 6 carbon ato )o%%é{@?en%"\’mto 7 carbon atonms, or wherein RO and R10
constitute a sat ur )edrdnyid orwbtanchedalkyl g€l toB c@bdr(atems & cycdgalkylofdtods whi ch

together with the nitr QMR er%’fﬁafk?f -’ﬂ%ﬁi@ﬁaﬁl Yibkdithted | N, (Q)
a group of the formnul 5@%M1Rf2, é\%ﬁg{kgll n R | agg%‘ﬁﬁl ar e9 each
i ndependent 1% a hydrodd®: at om al kyl of 1 to 6 carbon atons or cycloal kyl

of 3 to 6 carbon ato -0 erealr a8 J 548 ' ur at ed
hydr ocar bon bri dge o;ni% t% c%f%g%rﬁé%(ﬂ ’%gm}li grﬁ%&égﬂ%t&’%%

alkyl or acyl group of 1 to 7 carbon atoms, or

(i) agroup of the formula -NR49R50, wherein R49 and R0 are each,
independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of

10 1 to 2 carbon atoms;

R4 s a group of the formula —CH2R55, wherein,
RSS is-

aryl or heteroaryl which is selected from the class consisting of phenyl,

naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,

15 thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl, oxadiazolyl, triazolyl,

thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

. benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more

20 of the hydrogen atoms of said aryl or heteroaryl group is optionally and

independently replaced with;

(A) R59a, which is aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,

25 isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms
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whi ch together with the nitrogen atom between themforma heterocyclic
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
repl aced by -0-, -Meaoems0 -NVe-, (h) a group of the fornul a PCRIS/188#aer ei n
R13 is a hydrogen atom or 20 an alkyl or acyl group of 1 to 7 carbon
atons, (i) a group of the fornmula -SR14, wherein R14 is a hydrogen atom or
an al kyl or acyl group of 1 to 7 carbon atons, (j) -CN, or (k) an am dino
~group of the formula R15 )i.N_ Rl 6 117 25 wherein R15, R16 and Rl7 are
each, - i ndependent |y, a bfsdideryber heter@ryl grqup s aptienally sndjindependantly replaged | | || WD
01/ 07440 PCTI US00/ 18884,;at-om or al kyl of | to 3 carbon atons and wherein

two of R15, R16 and R17 nmay additi opal onstityte a-saturat ydr ocar bon
bridge of 3 to 5 carbof at;mem%ﬁa?cbéﬁﬁ(g?gwgﬁ“?‘??é""l‘ﬂ“t‘?‘é’(j@ﬂkﬂtor‘r( s)

bet ween them form a het er o@ys tol 6catbbrioms>whith alktyl gr cydipakyt grinkpds f or mul a
NHCONHal kyl , wherein the alk

group of t he formul a NHCCDQP%{'/'?I,E}% %tg%/oé?’%l%trﬁh%hgﬁ%ﬁfh% %t%f/‘g ggn?;iog , I ( '?2) g
carbon atons, (iii) a g{)UR ghfup bithe fomiula HCDORGOGHLRIn Rlfds ehightt8 i s strai ght
or branched . ]_;rénched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms, .
_ (iii) a group of the formula ~NR61R62, wherein R61 and R62 are each,
10 independently, a hydrogen atom, alkyl or fluoroalkyl of 1to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7
cﬁrbon atoms, or wherein R61 and R62 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the
| nitrogen atom between them form a heterocyclic ring,
15 @iv) a. group of the formula'-CONR63R54, wherein R63 and R64 are
éach, independently, a hydfogen atom, alkyl or fluoroalkyl of 1 to 6
carbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a saturated hydtoéarbon bridge of 3 to 5 carbon
' afoms which together with the nitrogen atom between them form a
20 heterocyclic ring, '
(v) & group of the formula ~OR65, wherein R65 is a hydrogen atom, or
an alkyl, flucroalkyl or acyl group of 1 to 7 carbon atoms,
(vi) a group of the formula —SR66, wherein R66 is a hydrogen atom, or
: an alkyl , fluoroalkyl or acyl group of 1 to 7 carbon atoms,
25 (vii) -CN, '
' (viii) nitro, or
(ix) halogen,
(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R%,
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10 alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to 6 carbon atons, (iv)
a group of the fornula - CONRI9R20, wherein R19 and R20 are each,

i ndependently, a hydwogwer4#at om al kyl of 1 to 6 carbon atons oPCI/ESPO/NESS Kyl
of 3 to 6 carbon atons, or wherein R19 and R20 constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which together with 15 the
nitrogen atom between themforma heterocyclic ring, and wherein one
.carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH, or -NMe-, (v) a giQupbradchedoeufbgamphed alkyl@R2 to 6 gikhon atoms mxyclpalkyd of 34dr ogen

atom or a straight or bragghed, hE,Whicﬂ%ﬂ@Fdl'cy&Haﬁ}iﬁw%lis'opflid?leylﬁﬁfob&”

atonms, wherein 20 one or nore hydrogen atons of said alkyl or acyl group
are optionally replaced wi tpplviubsigtsd withbalogemer¥p v sel ected fromthe cl ass

consisting of -OH, -Oalkyl é:{q%ed' ' 67 Wbl R6T '

car bon atgms), - NH2, -@X/ea n Iﬁwg%&?@i—)ébgkgr’%bﬁg?tﬁgﬁﬁ%@?}ﬁﬁg&%Sm&

wherein R23 ard R24 are eaciﬁl,fylOQBtOﬁﬁHB%Wr?EFXP}“@(&WéWFW@éﬁm&tom (b)

straight or branched al E}g)l Qérmgﬁ%‘hae?;mhalﬂkasli@r ﬁ@rgﬁdﬁsgarg%(a%oal kyl of
r |

3 to 7 carbon atons, wherein~s one or nore hydrogen atons of said al kyl
or acyl group are opti onal | ipdepensientlycahydmeen atem, glkylos drorpaligd pllfg & setbon

sel ected fromthe class congmd bythalil of 3 @btatbbh htbhs orhdyl bt fLtol Mektbort dtbrhd, | |

11l * CL s WD 01/ 07440 PCTNSO0/ 18884 -OH, - Cal kylmgvvl”ler-ei n the al kyl
moiety is 1 to 6 carbon at oereyherein R68 and R6? constitute a saturated hydrocarbon bridge of 3 to

10 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one of R68 and R69 may
additionally be the group R3%2,

(F) a group of the formula -CONR70R71, wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

15 atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R70 and R71
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms which
together with the nitrogen atom between them form a heterocyclic ring,

and wherein one of R70 and R71 may additionally be the group R392,
(G) a group of the formula ~COR72, wherein R72 is a hydrogen atom,
20 straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5
carbon atoms or R393,
(H) a group of the formula ~-OR73, wherein R73 is a hydrogen atom, an alkyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R393,
(@ a group of the formula —SR74, wherein R74 is a hydrogen atom, an alkyl,

25 fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R59%a,
@ -CN,
(X) nitro, or
(L) halogen;
R5  is Cl or trifluoromethyl;
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-NH2, NHVe and NMe2, (c) a group of the fornula -(CH2)nDOOH, wherein mis
O, 1 or 2, (d) a group of the fornmula - (CH2)"000R25, wherein nis 0, 1 or
2, and 5 wherein R®BWwE4strai ght or branched al kyl of 1 to 6CTUSWses4at ons,
or (e) a group of the forrmula -(CH2). CONHR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atons, (vii) a
guaternary group of the fornula R26 | + R27 Q 128 to wherein R26, R27 and
R28 are each, independently, a branched or unbranched al kyl group of 1 to
7 carbon atoms gnd IQNiamﬁpMamqéusamm, fhioeiag chibdine, brominé vi ibdige a

cycl oal kyl group of f}_‘gp ms 15 (B) branched or unbranched
carboxylic acid gr "‘8?‘ lfr %mm bn atons, (C) branched or unbranched
phosphoni ¢ aci dr@r qyPRy en’;ﬂadam@ cﬁl&ﬁﬂ%pﬁ}orﬁheﬁiﬁodme(aa)n Rie@ic {oN] nitro otinbr anched
sul fonic acid groups of carbon atons, (E) am dino groups of the
formula N e Rao 2 tnﬂuoromeﬂwl wsllthemdmeﬂlewmzi% °f=oC(H)r ngGﬁﬂm@e’ and R29,
R30 and R31 gre eaqhﬂuoy-dm,ﬁggrc}emnhm a hydrogen atomor alkyl of 1 to 3

carbon atons, and mere'ugcahyaccepmbﬁzsgltthemq'

I R O A0



and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to
5-324 ------------ -ortrt~rrrrrerti ottt 1t r GL MW 01/07440
PCT/ USO0/ 18884 car bwoostrens whi ch together with the nitrogen BCTUL08/)8884
bet ween t'han forma heterocyclic ring, (F) guanidino groups of the fornula
R33 1~ R34 i(CH2)i\N*'N, R32 Ras 5 wherein s is 2, 3, 4, 5 or 6, and R32,
R33, R34 and R35 are each, independently, a hydrogen atomor alkyl of 1 to
3 carbon atons, and wherein tw of R32, R33, R34 and R35 nmy additionally
constitute a saturAtemdpouhdafitedommuta, d3sétdarth imflaidh I whéeig:ar bon ‘at ons whi ch

together with the ni_%qrorg%g}[)d‘?ton(s) bet ween them form a heterocyclic ring,
n° Or nmore hydrogen atons of said phenyl group are

10 (G phenyl, “helf&
optionally and A2ndgpRudesaty-; r epl aced with: (i) alkyl of i to 3 carbon
atoms, (ii) -COOH, _(i I=Iﬁ) S___O20—I 1ls {i_\i) - P%M_Z, (O\Qil a %ro_uplgf t he
formul a - COOR3® wiseNeirRER6=CE)sTEE0RY- GEHPHRcors(C(OIRY)-, wherein R1 is
5 selected from the class consisting of:
(A) -R100b, which is:

branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon

atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,

alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are

10 optionally and independently replaced with:
(i) oxo,
(ii) phenyl, wherein one hydrogen atom of said pheny! group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
15 (b) -COOH,
" () -SO0H,

(@ -PO(CH),

(¢) a group of the formula —COORS, wherein R8 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3t0 5

20 ' carbon atoms,

(f) a group of the formula -NRIR 10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or
wherein R? and R10 constitute a saturated hydrocarbon bridge of 3

25 to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,

(2) agroup of the formula -CONRI1R12, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms
or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12
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al kyl of 1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, (vi) a
group of the formula -NR37R38, wherein R37 and R38 are each,

i ndependent |y, a hyurovgm# atom al kyl of 1 to 6 carbon at onsPCTLYSHV/Ba84ky |

20 of 3'to 6 carbon atons or acyl of Ito 7 carbon atons, or wherein R37 and
R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between them forma heterocyclic ring,
(vii) a group of the formula - CONR39R40, wherein R39 and R40 are each, 25
i ndependently, a hydrogen at @msmatehy#nnetﬁdllydtoear@on@aldmmawowmmeyc| oal kyl
of 3 to 6 carbon atons, or ll% e with 6 nRORenGfRSEetviddh ed formao | 1111111
VILEY Thigt vinnr Il 111 * C 01/ 07440 0/ 18884, saturated

hydr ocar bon bridge of 3 to 5%%@%#%&%%%@%&8%%% 2id  the nitrogen

atom bet ween them form a het mymnmdgemgpummemmmmmmmat omin
sai d hydrocarbon bridge is optlonally re Iac g or -NMe-, 5

(viii) a grolip of the for€fl #sraepafthe ?lgwl‘ﬂﬂ)'?yﬂ'a RAPHA or an
al kyl . or acyl group of 1 to anaylbmylég‘r&ﬁﬁfl(olm):bmmp of the formul a

-SR42, wherein R42 is a hydrogen atont]a or an,, al kyl &?E gl rou of 1 to 7
carbon atoms, (x) -CN, or ).Loa(gié‘l“?"fé]* s alsd g?"’&ﬁfﬁ“‘ BRdy »O1R43 1
an alkyl or acyl group of 1 to 7 carbon atoms,
(G -CN,or
10 (k) anamidino group of the formula

15
)\ R
R17

wherein R15, R16 and R17 are each, independently, a hydrogen
atom or alkyl of 1 to 3 carbon atoms and wherein two of R15, R16
and R17 may additionally constitute a saturated hydrocarbon bridge
15 of 3 to 5 carbon atoms which together with the nitrogen atom(s) .
between them form a heterocyclic ring,
() a group of the formula -NHCONHalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,
(m) a group of the formula -NHCOOalkyl, wherein the alkyl moiety
20 ~ contains 1 to 3 carbon 'atoms,
(iii) a group of the formula ~COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
(iv) a group of the formula -CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
25 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
| saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
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N 'Rao .145 wherein R43, R44 and R45 are each, independently, a hydrogen
atomor alkyl of I to 3 carbon atons, and wherein two of R43, R44 and R45
may additionally cowewid7ebe a saturated hydrocarbon bridge of PCI/U0/58884
carbon 15 atons which togéether with the nitrogen aton(s) between themform
a heterocyclic ring, (H groups of the fornmula NR46R4A7, wherein R46 and
RA7 are each independently a hydrogen atom phenyl which is optionally
nonosubstituted w th hal ogen, or RI 000, wherein RL 00c is as hereinbefore
defined, 20 (1) saturated osnewaber amminseid hpiresatborybridgeisgpiénmplty replicedbied from

the class consisting of py_éj_ _Nﬁp)ﬁlr NMLrroli d| nyl, piperidinyl,
pi perazinyl, norpholinyl onDrpholln mhereln sai d heterocycllc

groups are optional |y nmgwo-a goup qftieforaulasOR hmgtew:l!t'z isradiydsogensitom, or a
i ndependent |y sel ected frorrg%a@ﬁ ﬂ?"’%ﬁ&e‘?ﬁmb’si@‘g‘ggﬁl@&wﬁm “41 reih

-OR101, wherein R101 is rogen “at o CETTITT 2T,
LLEEL LLEEE 1Iistitl s v\ommmmereﬂ!@mgseem& gid alkylior agy] gropp a5¢ optiopally 7

carbons, wherein any hydro &H%ﬂ) Q demiy sﬁé&éﬂh‘dx@th@ﬂﬁds@ﬁ@isﬁﬂg of
replaced with -0H, -OR110 ( in R110. i U:TH 9% rrolett ﬁ ¢
carbon atons), -NH2, -NHVE Ot i;'; %‘9’ 'Bpr’ ?‘5“95 lcﬁ%t%r o W‘F@!rel n
any hydrogen atom of said adNH;, -NI-IMe and -NMe;,
(vi) a group of the formula -NR23R24, wherein R23 and R24 are each,
10 independently,
(@) ahydrogen atom,

.(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

15 with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;, _
(c) a group of the formula «(CH;),COOH, whereinm is 0, 1 or 2,
(d) agroup of the formula ~(CH:),COOR25, wherein n is 0, 1 or 2, and
20 wherein R23 is straight or branched alky! of 1 to 6 carbon atoms, or

(e) a group of the formula —(CH,),CONHR25, wherein n s 0, 1 or 2,
and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atoms,

(vii) a quaternary group of the formula
R

_Nt_R27 Q
Les
wherein R26, R27 and R28 are each, independently, a branched or

25
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5 group is optionally replaced with -CH, -OR 11 (wherein Rl | | is an
al kyl noiety of I to 6 carbon atons), -NH2, -NHWe or -Nwe2, (d)

- CONR102R103, wher sion/R4@2 and R103 are each i ndependent|y aPOL/usopepess at om
or alkyl of 1'to 7 atons, or wherein R102 and R103 constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon 10 atons which together with the

ni trogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-NH-, or -NMe-, or (e) - Gh¥dntkd alkyhempef NtoRkArbod o iy )-of 1 to 7 atons,

15 (iii) -CONRLOS5R106, wherein R1 n . ch independently: (a) a
hydr ogen atom (b) strai gllf{‘ang?ce‘glrc%ﬁc? cggmg%%sfu@%&’ to 7 atons or cycl oal kyl

of 3to 7 atons, (c) @iiacydoalkylppoupdi3 lodeatpbmatonise) phenyl, wherein said
phenyl ring is opt i(ﬁﬁaﬂé-kﬂéhéﬁ%g&ibmﬂéhed%o\éﬂé% igohbsStt 3 YU 6 Qo Bbmd, 2, Wher ei n
car

id
R112 is alkyl of 1'to on atons, ar,, V\:hEI’EI n R105 and R106 constitute
a saturated Rydroc&Fhobranshedegunbeached phosphonjc acid grpups Af Zip G FAOMARTS: t oget her

with the nitrogen gbpnerarheeethbidneidl siforiendd §reipe 61 6lcirbor dtongs, and wherein
one carbon atomin sai d .hydr oca\rﬁkﬁtgnf bruildge is optionally replaced by -0-,
NH, or - NMe-, (i\ﬁs’)- FPPs Rhet &M R107 is a hydrogen atom or straight
or branched alkyl of I to 7 CN@rR?bn atons , -327

AR
“NCH~ TN
Lo
whereinris 2,3,4,50r6,and R29, R30 and R31 are each, independently, a
10 hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30

and R3! may additionally constitute a saturated hydrocarbon bridge of 3 to 5
caﬂ)on atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring, . '
(F) guanidino groups of the formula
| R®
/<CHz>s\,'qJ\h',/R3‘
s R? R® |
wherein s is 2, 3,4, 5 or 6, and R32, R33, R34 and R35 are each,
independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
20 atom(s) between them form a heterocyclic ring, '
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(@ alkyl of 1 to 3 carbon atoms,
(i) -COOH,
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FTELJIIETEi it 12222 11 1111 C L WO 01/07440 PCTI USOO 18884 (V)
straight or branched alkyl of 1 to 7 carbon atons, al kenyl or al kynyl of 2
to 7 carbon atons, owooyeoal kyl of 3 to 7 carbons, wherei n on@COUSKIESE
hydr ogen "at ons of said al kyl, al kenyl, al kynyl or cycloal kyl group is
optionally replaced with a noiety independently selected fromthe class 5
consisting of. (a) oxo, (b) -OH (c) -OR113, wherein R113 is alkyl of 1 to
6 carbon atons, (d) -OCOCH3, to (e) -NH2i (f) -NHWMe, (g) -Nwme2, (h)
-C2H, and (i) -CO2 R11didwhk$@Hh R114 is al kyl of 1 to 3 carbon atons, or

15 cycl oal kyl of 3 to 7 §ar$&@ (vi) acyl of I to.7 carbon atons, which
may be straight, branchg 3%3 and wherein one or nore hydrogen

atons of said acyl grou )I $ ghibh ﬂF@iol’rXula—@f&@se\ghe\oélﬁﬁ?’ﬁs%@I&bmt(:hgﬁl
¢

i ndependent |y sel ected ron1the Ss consi sting
-OR115,rs herein R115 is alalg)ofdfo 3 carhyn grogms purysloaliyd a3 to Scarpon atgaps,  ( d)

- NHMVe, 5 (vi) agroup of the formula ~NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic

10 ring,
(vii) a group of the formula —CONR39R40, wherein R39 and R40 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R40 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
S 15 the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or—-NMe-,
(viii) a group of the formula ~OR41, wherein R4 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
20 (ix) a group of the formula ~SR42, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(x) -CN,or
{xi) an amidino group of the formula

N
/“\ N/ RM
K
25 wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
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(e) -Nwe2, 25 (f) -NHCOW, (g) oxo, (h) -CO2 R116, wherein R116 is al kyl
of 1 to. 3 carbon atons, (i) -CN, (j) the hal ogen atons, -328
------------- - 1111 wbbid7a4111111 CL [ITITITTTITT WO 01/-07440 POVWSoB(8¥418834
(k) heterocycles selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or
het eroaryl selected fromthe class consisting of phenyl t hi ophenyl
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazol yl, (VI i) -SO2R108,
wherein R 08 is: (a) aryIadﬂttlomlveomamfylasmwmcgqulﬂwfﬁmme group
consisting of phenyl, thiGROGRM g d&éthhemWé’eﬁﬁbﬂ{sPVétweeﬁ%ﬁlfonnﬁyrrOl yl,
oxazol yl thiazolyl and pge razol yl, " wherein said aryl” or heteroaryl noiety
is optionally substitute 1eipyelicsing or nore noieties sel ected fromthe 10
cl ass consi sting Sl TRACEAT! 43 an alkyl of 1 to
6 carbons, and - mﬁ%?ﬁ%&g&n Rlila7|ﬁ|ks W@ﬁeg%tr\Roran@R &Q@zﬂh 1 to 6 carbon
atons), (b) & heterocyeqep%ldg\“ﬁﬁby%‘éﬂe%ﬁ?‘éﬂh g‘ﬁ”?‘?}h‘é%‘w “?,"BH‘QT sting of
pyrrolidinyl, piperidi KoTMel=T o b2 0@y 160b Fat r phol i nyl ,
wherein sai'd heter ocyéfl I°C gr oup |sﬂag%%"i %‘In%l Iy%%ﬁ%?tltgsf%ciim\%\n ?ﬁ&gne or nore
noi eti es sel ected frordefided, cl ass

() saturated or unsaturated heterocyclic groups selected from the class consisting

of imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

10 piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and
sulfolanyl; wherein said heterocyclic group is optionally mono- or poly-
substituted with moieties independently selected from the class consisting of:
(i) oxo,

15 R (1) -OR101, wherein R101 jg:

(a) ahydrogen atom,

(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR110 (wherein R110 s
an alkyl moiety of 1 to 6 carbon atoms), -NHz, -NHMe or -NMez,

20 () acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl

group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NH_, -NHMe or -NMe;,

(d) -CONR102R103, wherein R102 and R103 are each independently

. ahydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 gnd
25 R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon

atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

30 (6) -COOR!04, wherein R104 is alkyl of 1 to 7 atoms,
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consi sting of the hal ogen atons, straight or branched alkyl of 1 to 6
carbons, and -OR118 (wherein RI 18 is hydrogen or alkyl of 1 to 6 carbon
atonms), or 20 (c) stwaioyoor branched al kyl of | to 7 atons, REEPMVEES#ai d
alkyl noiety is optionally substituted with one or nore noieties sel ected
fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or alkyl of 1 to 6
carbon atons), 25 (viii) -CORL09, wherein R109 is: (a) aryl or heteroaryl
which is selected from t¢i) cCONRIGRHS ehdreigR 5 andpRW§yake, eatthindeplraently;

pyridyl, pyrimdinyl, furyl  py/ . azolyl, thiazolyl and pyrazolyl,
wherein said aryl or heteroéal)ylal{%omloé%namq}g optionally substituted with one
or nore noieties sel ected f(Wmsirhightdobranchedallybefli ta 7 atems of cyelaalkH af Higdn
atons, straight or branched al kydmeOf -329 L1 ETETE THILIE~ETEEVERL TITTE]
C L WO 01/07440 PCTNSO0/ 18884 1 to 6 carbons, and -OR120 (wherein R120 is
hydrogen or alRyl of 1 to G(Qarmylatorrs), (b) a heterocyclic group

sel ected fromthe class congd)stiengiaf pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl and.5 thi rphol.i.nyl .. wherej.n said heterocyclyl
I's optionally substituted g‘i)t rPt"S‘ng‘;’g‘P‘%'ﬁ?S?‘gP eﬁ?‘&é‘_ﬁff,ws‘f”?a’fﬁﬁrp’gﬁ br anched
alkyl of 1 to 6 carbons, or - Gk2dstitied @itn-ORI2Awhaecihgrbi2dgskylef 1 mlekyl of 1

to 6 carbon atons), or carbon atoms,

10 or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

(iv) -COOR!07, wherein R1 07 js a hydrogen atom, or straight or branched

15 alkyl of 1 to 7 carbon atoms , '

(v) straight or branched alky! of 1 to 7 carbon atoms, alkenyl or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

20 consisting of:

(a) oxo,

() -OH,

(¢) -OR!13, wherein R113 is alkyl of 1 to 6 carbon atoms,

(d) -OCOCHs,
25 (e) -NH.,

(O -NHMe,

(8) -NMe,,

(h) -CO;H, and

(i -CO;R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
30 cycloalky! of 3 to 7 carbons,
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(c) straight or branched alkyl of 1 to 7 atons, wherein said alkyl

noiety is optionally substituted with one or
t he cl ass consi sti wgowhr4ohe hal ogen at ons,

to 6 carbons, and -OR122 (wherein R122 is hydrogen or alkyl of 1
carbon atoms), (ix) -CHO 15 (x) the hal ogen atons, and (xi) aryl
heteroaryl which is selected fromthe class consisting of phenyl,
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thlazolyl
pyrazol yl, isoxazol y(wl) anyl ¢frhtd%md$0§llat°m€,mcbn@y hamgbhbren%mr cyplies 20 ( K)

-CN, X is an oxygen at o4 whareindndérbrd ¥dro! ?gn
carbon atons; R4 is a group of the formu

amroﬁfﬁhﬁﬁ ghdups W op@(fna

10

nore noieties selected from
strai ght or branchexiusogiskssl of 1

to 6
or

|s 25

ein,
phenyl, which is opti onteplaged WB%WFM‘@GP"&E‘“?%E"%“E&Q’P%(? SW{‘SFFMQ A) R59C,

whi ch is aryl or heteroafyl
pyridyl, pyéé ggnyl and furyl, wherein one of the hydrogen
Y or er

t hi ophenyl
atons of said aryl

11227 1212210 11 1|
branched or unbranched
carbon atons, which alk

10

15

20

25

selected fromthe class consisting of

tyl group is optionally replaced wt

phenyl,
h: -330
of 3to 6

{b) 1 -OR 15 3vhdrein RA 11 is BilAOF D &/ carbéfatbtas] | US00115884 (i)
;ky of 1 to 6 carbon atons or cycl oal kyl
or-eycl oakyl group is
(d) -NHMe,
(e) "NMGz,
() -NHCOMe,
(g) oxo,
(t) -CO,R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) 'CN,
(G) the halogen atoms,

)

)

heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydroﬂnophenyl and sulfolanyl, and

aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazoly), thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnoliny, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vii) -SO,R'®, wherein R'® is:

30

(@

aryl or heteroaryl which is selected from the group consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
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optionally nono- or polysubstituted with hal ogen or oxo, (ii) -CN, 5 (iii)
nitro, or (iv) halogen, (B) nethyl, (C branched or unbranched al kyl of 2
to 6 carbon atons orwoynérewl kyl of 3 to 6 carbon atons, whi chPel/iSeb/18884
cycl oakyl” group is optionally 10 nonosubstituted with hal ogen or oxo, (D) a
group of the formula -COOR67, wherein R67 is straight or branched alkyl of
1 to 5 carbon atons or cycloalkyl of 3 to 5 carbon atons, (E) a group of
the formula -COR72, wherein R72 is a hydrogen atom straight or branched
alkyl of | to 5 carbon atons, @othiwmiylﬂa:hﬁgﬂlol%iria@olrlothﬁdiamlmﬁmhylatoms (F)

a group of the fornmula -OR73, Wl il gl Indol ‘i{oﬁﬂ@l?l ggn%]ﬁﬁg,y al kyl, or

fluoroal kyl or acyl group of 1 on ators, (H nitro, or
20 (1) halogen; R5 is O; Z |§°IEQfP]4}lophﬂHthdaz°lyl azejyl bqp,zmadazolyl,

pharmaceutical ly accept abI e salq{unJ;mWQ inolid® pﬁmyﬁqﬁ@amyngnﬁa‘lmﬂhe formul a
|, as set fort h in claimd, Vm%’ihgllamnyl qumoxaﬁnyl nabthjﬁ"xzdmyF ptencéul;gl and
quinazolinyl, wherein said ary] or heteroaryl moiety is optionally
substituted with one or more moieties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6
carbons, and -OR!17 (wherein R117 is hydrogen or alkyl of 1 to 6

10 carbon atoms),

(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,

15 tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
group is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR!18 (wherein R118 is hydrogen or
alkyl of 1 to 6 carbon atoms), or

20 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),

25 (viii) -COR'%, wherein R'” is

(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,

30 pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b}furanyl,
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331 bbbt rprerrit i o rrrerrrtl €L s W 01/07440 PCT/US00118884 Dis
=C(H) -, =C(SX2R1)- or =C(C(O R )-, wherein R is selected fromthe class
consi sting of (A RbOd#owhi ch is: branched or unbranched al RQT/USH/18884t 0 6
carbon atons, "al kenyl of 2 to 6 carbon 5 atons or cycl oal kyl or
cycl oal kenyl of 3 to 6 carbon atons, in which alkyl, alkenyl, cycloal kyl
or cycl oal kenyl group one or nore hydrogen atons are optionally and

i ndependent|ly replaced with: (i) oxo, (ii) a ?roup of the fornul a - COORLS,
wherein RI8 is straight or brbamﬂbl!hiOPh!a!)'l,anMy .benzthiazelyl; bengimidarolyli ons or

cycloal kyl of 3 to 6 carbon SRyt {sbduinbliffyl, D qtholizlh§1, figkoij1a - CONRI
OR20, wherein R 9 and : R20 gf}ig egc 4 n% %ﬂgeﬁt oltziAg, ¢ d%%en atom

alkyl of 1 to 6 carbon at ons PS‘F‘”‘“‘E’S}’&“B‘&WW‘ “6Pth3§‘d{"é! B“E%{F%SW atoms, or
wherein R19 and R20 constltutq&n&olu@awe:aﬁm@ﬂdkryldsrmawﬂmdmyﬁgwonﬂlﬁ to 5

car bon atoms whi ch t oget her WI t%tﬁgw@g&ngni lréugtsae t%q,}(]owedtgpcﬁs em forma

heterocycllc ring, and wher e TR L& ocar bon bridge
is optionally replaced by - @eqs:shwmebalogemmm,si(‘algh)otebrﬂglphﬂdpﬂmoftllﬁeﬁ formul a

-OR21, wherein R21 is a hydrggg%gatw%@éwqm?ﬂtﬂ%g %drgr&r)enor qughteldto gl kyl or

acyl group of 1 to 7 carbon one" 0 rogen atons
of said al kyl or acyl group asbonggmispnal.ly replaced with a group

| ndependent [y sel ected {1 @ & Rgeblydfioeid b i o class HisistnfBt ky! (wher el n
t he al kyl noiety contains to 6 carbon ato
10 imidazolinyl, nmdazohdmyl pyrrolinyl, pyrrolidinyl, piperidinyl,

. piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetr#hydropyr-anyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclyl is
optionally substituted with one or more halogen, straight or

15 branched alky! of 1 to 6 carbons, or -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

20 alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) . -CHO,
(x) the halogen atoms, and
(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
25 naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
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-NH2, -NHWe and -NMe2, (v) a group of the fornmula -NR23R24, wherein R23 and
R24 are each, 25 independently, (a) a hydrogen atom (b) straight or
branched al kyl or acwbomdr44d to 7 carbon atons or cycl oal kyl ofcBusoor18884
carbon atoms, wherein said one or nore hydrogen atons of said al kyl or
acyl group are optionally replaced 30 with a group independently sel ected
fromthe class consisting of -332- ~I~"1Il~IL10bELE™" it~ rr 1l +- CL
WO 01/ 07440 PCTI USOCO 18884 -COH, -Qal kyl (wherein the alkyl noiety is 1 to
6 carbon atoms), -NH2, - NHVauisohidinyliNie@liny],pihalanigyloquinosdlinyleapthyridionla - ( CH2)
COCH, wherein mis O, 1 or gm&%mﬁ @Byl the formula - (CH2) " 000R25,
wherein nis 0, 1 or 2, and 5 erein R25 1s straight or branched al kyl of
1 to 6 carbon atoms, Gr th(‘(ltﬂjosa‘%??dof the formula - (CH2)" CONHR25, wherein
nis 0, 1 or 2, and pherenn R25 is straight or branched alkyl of 1 to 6
carbon atons, (V) IQguaternar.y group of the formula R26 -NNRU Q@ 10 ~28
wherein R26, R27 JindSBEEFRAMML " | ndependent | y, a branched or unbranched

al kyl group of 1 g3 7 weatiR@br .amﬁa,emréw &1 03 crbon atoms;
R4  is a group of the formula —CH2R55, wherein,

R33 is:
aryl or heteroaryl which is selected from the class consisting of phenyl, pyridyl,
10 and pyrimidinyl, wherein one or more of the hydrogen atoms of said aryl or
heteroaryl group is optionally and independently replaced with:

(A) R3%, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl

15 group is optionally replaced with:

(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,

(i) -CN,

20 (iii) nitro, or

(iv) halogen,

(B) methyl, which is optionally trisubstituted with fluorine atoms or is
optionally monosubstituted with R5%,

(C) branched or unbranched alkyl of 2 to 6 carbon atoms or cycloalkyl of 3 to

25 6 carbon atoms, which alkyl or cycloakyl group is optionally
monosubstituted with halogen or oxo,

(D) a group of the formula ~COORS7, wherein R67 js straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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pharmaceutically acceptable counter ion, or (vii) a cycloal kyl group of 3
to 7 carbon atons, 15 (B) branched or unbranched carboxylic acid groups of
3 to 6 carbon atonwoofi@o branched or unbranched phosphoni c BE€I/gsog18884ps of
2 to 6 tarbon atonms, (D) branched or unbranched sulfonic acid groups of 2
to 6 carbon atonms, (E). am dino groups of the formula RR9 N 30 ~(CH2 r
NR. 431 20 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each
i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and
wherein two of R29, (Bﬁoag@wbmrmu-eonnmu&ahwziscarmmgmmma sat ur at ed

hydr ocar bon bri dge of 3 L1 IIII L.].] CUL W
011 07440 PCTT USO0) 18834 A SRS § s s SR OFA S 1 ogen
aton(s) between themf(wﬁﬁﬁamhﬂhﬂﬁﬂchllc rlng, (F) guanldlne groups of the
formula R33 _~-(CH2'e'" ,R34 R35 5 wh |7§ 4, 5 or .6, and R32,
R33, R34 and R35 are(F)aagglronpofthefonnula—OR wheremR 1sahydrogenatom,ana1kyl
5 , fluoroalky! or acyl group of 1 to 7 carbon atoms, or R39b,
(@ -CN, | |
(H) nitro, or
(D  halogen;
RS isCl
10 Z is=C(H)-; and,
R7 isCl

or a pharmaceutically acceptable salt thereof.

15 4. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N;
A2 is=C(H)-;
D is=C@)- =C(H)-, =C(SO2R1)-, =C(C(O)H)- or =C(COR!)-, wherein R is
selected from the class consisting of:
20 (A) -R100c, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon
atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,
alkenyl, cycloalkyl or cycloalkeny! group one or more hydrogen atoms are
optionally and independently replaced with:
25 (@) oxo,
(ii) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of 1 to 3 carbon atoms,
(b) -COOH,
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I ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein
two of R32, R33, R34 and R35 nay additionally constitute a saturated

hydr ocarbon bri dge oW03147¢405 car bon at ons whi ch toget her wi t h PARUSMAYgen
aton(s) between them forma heterocyclic ring, 10 (G groups of the fornula
-NR46RA7, wherein R46 and R47 are each independently a hydrogen atom
phenyl which is optionally nonosubstituted wth hal ogen, or Rl 00d wherein
R100d i s as herei nbefore defined, éH) saturated or unsaturated heterocyclic
groups sel ected fromthe cl &8s -§@rz Hsting of pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, ”F P% and 15 thionorpholinyl, wherein said
het erocyclic groups are opt gnal 5 ho- or poly-substitut ed wth noieties

i ndependent |y sel ected frorTL heaﬁglﬁs,gthgmﬂg_(t@gks Qherefn/RS lpgﬁq,ght(drl ) CRlOl
wherein R101 is: 20 (a) a hy

dr ogen at om of 1tq
wherein any hydrogen atom of sd¥F °f§1§%{ﬁ9ﬁ1°§3‘8’§f? QP?‘V‘ é) ced Wi th
-OH, -OR110 (wkerein R110 is a;arballlhylhs noi ety of 1 to 6 carbon atons),

-NH2, -NHMe or -NMe2, (c) acyl of 1 to 7 carho wher ei ydrogen atom
of said acyl 25 group is oﬁﬁ/i et the fimaela oNE; ANRGHI, w E%Rﬂﬁ?mé? in R |

i is an alkyl noiety of t to Gn ndeifly ahytﬁ@enatmhﬂ-ﬂcyloﬂ\i%c&bonmz, -334

11111111122270 1iLTIT11111] 01/.07440 PCT/ USDQ/ 18884
T CONRLOZRIO3, wher ei n R102 and B4 X\qe“g%ﬂ"?“n“&”é‘ﬁe"ﬁ%’g?|13}°§°"’b°“(“g°)‘“s’°f

wherein R and R10 constitute a saturated hydrocarbon bridge of 3
10 to 5 carbon atoms which together with the nitrogen atom between
them form a heterocyclic ring,

(8 agroup of the formula —CONR}IR12, wherein R11 and R12 are
each independently a hydrogen atom, alkyl of 1 to 6 carbon atoms
or cycloalkyl of 3 to 6 carbon atoms, or wherein R11 and R12

15 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
whiéh together with the nitrogen atom between them form a
hetefocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

(h) agroup of the formula ~-OR13, wherein R13 is a hydrogen atom, or

20 an alkyl or acyt group of 1 to 7 carbon atoms,

() agroup of the formula —SR14, wherein R14 is a hydrogen atom, o
an alkyl or acyl group of 1 to 7 carbon atoms,

G -CN,or

(k) anamidino group of the formula
15

ﬂ/
)\N/R16
éﬂ

wherein R13, R16 and R17 are each, independently, a hydrogen

25
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a hydrogen atomor alkyl of 1 to 7 atons, or wherein R102 and R103
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the Maoeygen at om between them form a 5 het er oBgBU018884nQ,
and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -NMe-, or (e) -COORL04, wherein R104 is al kyl of
1 to 7 atons, (iii) -CONRLO5R106, wherein R105 and R106 are each
i ndependently: 10 (a) a hydrogen atom (b) straight or branched al kyl of 1
to 7 atons or cycloal kyl oOfatéd éralkyl of & taB@irboh etpmivadvhytein twg R 18cRIby| or 15
(e) phenyl, wherein said phen ring..s gptiopally nong- . or ,
pol ysubstituted with - OR11 ,Qﬁg’évﬁgﬂﬂﬁﬁx?“%“E?/?Q/‘B‘Fa@%ﬂ’W‘@rb%a?%n at ons,
or, wherein R105 and R106 a#B%d3 datboratomswhich 0fetidr Riflthoniasgan atola(s) dge of 3
to 5 carbon atons which together.,wth ni.tEogen at om between them 20
forma heterocyclic ring, g’ﬁ e%ﬂé?'%%oﬁnéir}\egﬂgc %'grﬁ‘ghtom_i n sai d hydrocarbon
bridge is eptionally ref) acdmsiouppf thgformuldNHCNHalkyltwhereintheafkyl meleir107,
wherein R107 is a hydrogen c@&gﬂg”grgcg,gm% or branched alkyl of 1 to 7
carbon atons, (v) straight or branched alk of to 7 carbon atons,
al kenyl or al kynyl of 2 m)ZE‘E’%‘P?f'E%lf"BHHaﬂ%Q\% al]@i“@?’&’l“&&l”&?’ mIY3 to 7
carbons,; wherein one or noregntaikytodgabonkoisp of sai d al kyl, al kenyl,
al kynyl or cycloal kyl group is optjionally.replaced with a noiety
i ndependent |y sel ect@ ?S@Hﬁ?fﬁ@feff“&?§C°°R¥8’Whmqu is s“a'g‘“"bm“" ed

10 alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iv) a group of the formula ~CONR!9R20, wherein R19 and R20 are each,

independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
15 - the nitrogen atom between them form a heterocyclic ring, and wherein
~ one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,
(v) a group of the formula —OR21, wherein R21 i3 a hydrogen atom, or a
straight or branched alky! or acyl group of 1 to 7 carbon atoms, wherein
20 | one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

-OH, -Oalkyl (wheréin the alkyl moiety contains 1 to 6 carbon atoms),

-NH>, -NHMe and -NMe,,

(vi) a group of the formula -NR23R24, wherein R23 and R24 are each,
25 independently,

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cyclbalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced

30 with a group independently selected from the class consisting of
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consi sting of:

at ons,

to 7 carbons,

(a) oxo, 30 (b) -OH, -335 CL IILILL LLELL LELQE 1 11T WO
01/ 07440 PCT/ US00/ 18884 (c) -OR113, wherein R113 is alkyl of i to 6 carbon
(d) -OCOCH3, woeyorsdH2, (f) -NHVe, 5 (g) -Nwe2, (h) - eCRikoomsssh (i)
-CO2 8114 wherein R114 is al-kyl of I to 3 carbon_ atons, or cycloal kyl of 3

branched or cyclic,
group is optionally
cl ass consisting of.

carbon atons, - NH2, (d) WN%“?”“F NVve2, (f) -NHCOwe, (g) oxo,
- CO2 Fﬂ16 wher ei n R116 |s”a o 3 carbon at ons,

20 (h)

10

15

20

15 (c)

(vi) acyl of I to 7 carbon atons, which may be straight,

10 and wherein one or nore hydrogen atons of said acyl
replaced with a noiety independently selected fromthe
(a) - OH, -OH)-OalkiAY(¥bereih the @lkpl ivificpisilso Gibdrhyon atwims), t 0 6

(¢c) agroupof the formula <{(CH;),,COOH, whereinm is 0, 1 or 2,

(d) a group of the formula —(CH,).COOR25, wherein n is 0, 1 or 2, and
wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or

(e) a group of the formula —(CH;),,CONHst, whereinnis 0,1 or2,
and wherein R23 is straight or branched alkyl of 1 to 6 carbon

atoms,

(vii) a quaternary group of the formula
R

+

—N—R" @
RZB
wherein R26, R27 and R28 are each, independently, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
pharmaceutically acceptable, or
(viii) a cycloalkyl group of 3 to 7 carbon atoms,

(B) branched or unbranched carboxylic acid groups of 3 to 6 carbqn atoms,
(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,

(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(B) amidino groups of the formula

_R?
N

\(CH2>)I\ R

&31

wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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(i) -CN, (j) the hal ogen atons, (k) heterocycles selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onor phol i nyl, awséo@840( 1) aryl or heteroaryl sel ected froRCT¥RU/1BBSASS
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and
oxazolyl, (vii) -SO2R108, wherein R108 is: (a) aryl or heteroaryl which is
sel ected fromthe group consisting of phenyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyi 30 thiazolyl and pyrazolyl, wherein
said aryl or het er oaampbn stnsovhichitegether3gith the nitragen gtom(s) betwepn therp formja' | * || | "]
,t CL WO 01/07440 %%HEQQAJEI@BM optionally substituted with one or nore
noi eties selected fromthe class consisting of the hal ogen atons, straight
or branched al ky(Pofgupnidirp goupgeffbsformula,g - OR117 (wherein R117 is hydrogen
or alkyl of 1 to 6 carbon atonmsg¥ 5 (b) a heterocyclic group selected from
the class consisting of pyrroN(dinyl, piperidinyl, piperazinyl,

nor phol inyl and thio Fﬂri‘ln |, @Perein said heterocyclic group is
optionally substi tut%g(baf OonéNGr nore noieties selected fromthe class

consi sting of the hal ogen at&ms,,':\,gstrai ght or branched alkyl of 1 to 6 10

carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon
atoms), ors(c) straiwHiinQlis )8 bes) amd R32| RI3{ RIM dRP 4t eth, wherein said

al kyl independently, a hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein
two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen
atom(s) between them form a heterocyclic ring,
10 (G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkyloflto3 ¢arbon atoms,
(i) -COOH,
(iii) -SO70H,
15 (iv) -PO(OH),,
(v) agroup of the formula ~COOR36, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(vi) a group of the formula -NR37R38, wherein R37 and R38 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms, cycloalkyl
20 of 3 to 6 carbon atoms or acyl of 1 to 7 carbon atoms, or wherein R37
and R38 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a heterocyclic
ring,
(vii) a group of the formula —CONR39R40, wherein R39 and R40 are each,
25 independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R39 and R0 constitute a
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noiety is optionally substituted with one or nore noieties selected from
the class consisting of the hal ogen atons, straight or branched ' 15 al kyl
of 1 to 6 carbons, awdov@Rb19 (wherein R119 is hydrogen or al pgi/ussbigiss 0 6

carbon atons), (viii) -COR109, wherein R109 is:

which is selected fromthe class consisting of

pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

((a) aryl or heteroaryl
phenyl, thiophenyl,
20 thiazolyl and

pyrazolyl, wherein said aryl or heteroaryl noiety is optionally substituted
with one or nore noieties ssinsaedhydiocabanibridge of B tosicatbomatpms Whigh togethen with

Tontnq h@teﬁ@{cﬁ@ﬂrfg, aﬂ%ereﬁﬁl 20

carbon atons) })
heterocyclic group sel ect ed°’?°r°6‘ﬁ?‘tq’1‘§“E‘I%@Y@W%W%‘S&Pm“ﬁgﬁ?ﬂﬁeﬂ Yyl ,
pi peridinyl, piperazinyl, my.pielioykmend thionorpholinyl, wherein said
one or ?Dre halogen strai ght

hal ogen atons, straight or f %bﬁqm Hedel lp{,mm
(wherein R120 is hydrogen ormia‘G ?’J ee

het er ocycl yI I's optional Iy substituted wt

or branched alkyl of 1 t(iikagrewn ofghedormyla  hereifRé,

ahyfepgen gtam, RUa ogen

or alkyl of 1 to 6 30 car bgkyl3tR9Egroup Qf]tomrboﬂ.atbms*HH FEr e =0t rrrr-

I 11 * CL 14 S WO 01/07440 PCT/US001188

alkyl of 1 to 7 atons, Wiregmaunsefithe fammplp-S é’!lifem

(c) i%l‘al ght or branched
R*0iseibydragenptogy, orami t ut ed

with one or nore noieties sgjqqg; (fré up @M o ecatbb@fems; ONsi sting of the

hal ogen at ons, straight or er?nChe al kyl of

(wherein R122 is hydrog

10 (xi) anamidino group of the formula

43

)\ R
R45

to 6 carbons, and -OR122

wherein R43, R44 and R4 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
15 atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,

(13)) grbups of the formula -NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted

with halogen, or R100¢, wherein R100¢ js as hereinbefore defined,
20 ()  saturated or unsaturated heterocyclic groups selected from the class consisting

of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or

poly-substituted with moieties independently selected from the class consisting

of:
25 (i oxo,
(i) -OR101 wherein R101 js:
(@ ahydrogen atom,
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5 alkyl of i to 6 carbon atons), (ix) -CHO (x) the hal ogen atons,
which is selected fromthe class consisting of phenyl,

aryl or heteroaryl

t hi ophenyl, pyridywoopymiom di nyl, furyl, pyrrolyl, oxazolyl, PCHusaumsssl

pyrazol yl, isoxazolyl and imdazolyl, and (1) the halogen atons, X is an

oxygen atom R3 is branched or unbranched al kyl of 1 to 3 carbon at
Is a group of the fornmula -CH2R55, wherein, 15 R55 is: phenyl, whic

optionally substituted at the 4-position with:

and (xi)

ons;
his

(A) R59d, which is aryl or

het eroaryl sel ected from(bhealkyl eflsto @ oarbons,twherginghy hyskagerystom pfsaidplehy | |

| . Wwherei.n _one .of. t en. alipes of said
éﬂ'{ﬂ lf)?f’ﬁf“f Yfesﬁf"&e”é% 'Bgo’(%i?{?]? EFP %or afiched or
unbranched al kyl of 1 to 6 cawdyhmeietpnofl toi6 carhar atenhs),yNHz, efHMe oroNdMegar bon

ettt 16t ey Rl i ar Bl

pyridyl, pyrimdinyl

aryl or heteroaryl

atons, which al kyl

or cy

pol ysubstituted wi th hal

and fur
group is

(iv)

hal ogen, (B) methyl, (C) brgmgtiscptionllyrepiaced stith OB, -ORI1 Iivherein 81 is ar bon
atons or cycloal kyl of 3 to m@,@m&ggoﬁf@%mm%&%ﬂmegy_mkyl group
a 0

is optionally 30 nonosubstit

10

15

20

25

(i)

(d)

(©

uted w ogen or o
-CONR102R 103, wherein R102 and R103 are each independently

a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrdcérbon bridge of 3 to 5 carbon
atoms which together with the ﬁitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

-COOR104, wherein R104 is alkyl of 1 to 7 atoms,

-CONRI05R106 wherein R105 and R106 are each independently:

@
(®)

©
@
©

a hydrogen atom,

straight or branched alky! of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,

benzoyl,

benzyl or

phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112,wherein R112 is alkyl of 1 to 6

carbon atoms,

" or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atoms which together with the nitrogen atom between them
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

@iv)

-COOR107, wherein R107 js a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms , '
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-338 ~1Jiirg 112122 0ttt e * CL W 01/07440 PCTI USO0/ 18884
(D) a group of the fornula -COOR67, wherein R67 is straight or branched

al kyl of I to 5 carbwooseiees or cycl oal kyl of 3 to 5 carbon at 8GEHUS0/(gEs4 g
group of the formula -COR72,: wherein R72 is a hydrogen atom straight or
branched al kyl of 1 to 5 carbon atonms, or cycloalkyl of 3 to 5 5 carbon
atons, (F) a group of the fornula -0R73, wherein R73 is a hydrogen atom an
al kyl, or fluoroal kyl or acyl group of 1 to 7 carbon atons, (G -CN, (H)
nitro, or 10 (1) hal dg)en;trmgnsorubyn@edalkyhoéltec(monatanaaﬂwmm&mlof%r a

pharmaceutical ly accept ab{oel cafbbh atbli£ b xeégleoallgléfj tol7 clarbbns wﬁeréméme'orﬁwﬂe NN
[ 1112 C1Hitiintd -339 WO 01 6. ACOH’pOUﬂdOf

the formula |, as set f or b!hqugﬁﬂ ¥pmag 9fsaid alﬂﬂé\"@}lﬂf 3“55(F‘Y‘|°§°¥Q-°an‘7'@°“i’és =C(H) -
optionally replaced with a moiety independently selected from the class

5 consisting of:
(a) oxo,
(b -OH,
(¢) -OR113 wherein R113 is alkyl of 1 to 6 carbon atoms,
() -OCOCH;,

10 (e) -NHy

(® -NHMe,

(&) -NMe,,

() -COzH, and

@ -CO,R114 wherein R114 is alkyl of 1 to 3 carbon atoms, or
15 cycloalkyl of 3 to 7 carbons,

(vi) acylof 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting

of:
20 (a) -OH,
(b) -OR1135.wherein R113 is alkyl of 1 to 6 carbon atoms,
(© -NH,
(d) -NHMe,
{e) -NMe,,
25 () -NHCOMe,
' (g oxo,
(h) -CO,RI116, wherein R116 js alkyl of 1 to 3 carbon atoms,
@i <N,

(j) the halogen atoms,
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Dis =C(SQ2R1)- or =C(C(OR1)-, wherein R is selected fromthe class
consisting of 5 (A) -Rl 00e, which is: branched or unbranched al kyl of 1
to 6 carbon atons, woloierssl of 2 to 6 carbon atons or cycl oaP&I/USoy18sss
cycl oal kenyl of 3 to 6 carbon atons, in which alkyl, alkenyl, cycloal kyl
or cycl oal kenyl group one or nore hydrogen atons are optionally and

I ndependently replaced with: 10 (i) oxo, (ii) a group of the formul a
-COOR18, wherein RI8 is straight or branched alkyl of |I to 7 carbon atons
or cycloalkyl of 3 to 6 cﬂf)bdmtempmself{ctedﬁpméhﬂg’lwwﬂsmwe‘rdmﬂ’a

- CONR19R20, wherein R19 and R invl. mBGEMRNARdhlo¥horpBol ﬁalggen atom
al kyl of 1 to 6 carbon atans “or Sﬁcycl oa?’ 9:9 g le;ra%g;y or

I
wherein R19 and R20 const i® utaylarh m#%ﬁfeéﬁg fbﬁé’léfstfﬂ?f"sﬂ?ﬂ?fg °“é$ 3 to 5
carbon atons which together mutﬁhmﬂ,twnm,tpmmyaﬁ@npbﬁﬂymmoiahﬂmform a
heterocyclic _ring, and erebfs _pne cafhon atom i n said hydrocarbon bridge
S optlonaII§ r epl aced(vﬁt §(§;B Wﬁf—'f-'i ? -, 20 (iv) a group of the
formul a - OR21, wherein R2G@)i moméwmah@mlemﬂﬁammmwismdér anched

al kyl or acyl group of 1 to ToheR idy) a,ﬂyl fg@ppﬁ{:olﬁq,&gzol},ydr ogen
atons of said al kyl or acyl grou are op ona . laced with a.group
i ndependent |y sel ected from tthigzo q"é‘iefeﬁ’gsmﬂﬁry ordyeferoalnQIEty is* \\her ei n

the al kyl noiety contains 1t u&anmbmmteatm)m orvre hbiikies seNcho® fram theNVE2,  OF
ntiopendent 1§, () a hydr ogerPa Shyend SaSHbe gt b Gfenf it
1 to 6 carbons, and -OR117 (wherein R117 is hydrogen or alkyl of
1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
15 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one or more moieties selected from the class
consisting of the halogen atoms, straight or branched alkyl of 1 to 6

carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6
carbon atoms), or

20 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR!19 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),

25 (viii) -COR'®, wherein R'® is:

(@) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the

30 class consisting of the halogen atoms, straight or branched alkyl of
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-340- CL WO 01/07440 PCTI USO0/ 18884 (b) straight or branched al kyl or
acyl of 1 to 7 carbon atons or cycloal kyl of 3 to 7 carbon atons, wherein
said one or nore hywoogemoat ons of said al kyl or acyl group areT/usmmssstal |y
replaced " with a group independently selected fromthe class consisting of
5 -0H, -Qalkyl (wherein the-alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and NM, (c) a group of the fornmula -(CH2) MCOOH, wherein inis 0, 1
or 2, (d) a group of the formula -(CH2)"000R25, wherein nis 0,1 or 2, and
wherein R25 is straight or bna@smn@hw.bmmawhbmn&lé&rshﬁnog%hefmkyla 10
(e) a group of the formula - gl—%% bCO\;{% 5 wherein nis 0, 1 or 2, and
wherein R25 is straight or br FEar of 1 to 6 carbon atons, (B)
groups of the formul a - NR@®PRaheternbyslicgrouprdigcted flonRh class eonsiating ofi ndependent | y
a hydrogen atom phenyl whic ﬁggg 15 with

hal ogen, or R100e, wherein R%%aldﬁgfgg&ﬁmr" P bef orgﬁ#}% r%lgiﬁzlirl and (C)
saturated orS unsaturated het drieesreliofinylyyhsteinsaid dpteroexslyl ® opfipnillysubstioied
consisting of pyrrolinyl, pyhQhd ¢ nbyd halopén)Stfaigit st ¥tancheil RRVIDEL )

nmor phol i nyl and t hi onor phol i nyl, wherein said terocycl I C_groups are
optional |y mono- or pol y- sulsabems.or QR &1 (whergin B é%hylfhﬁ‘a@ﬁ’é #fL P &el ect ed
fromthe class consisting 2QaBénadmaxer (ii) -OR101, wherein R0l is: (a)
a hydrogen atom (b) al kyé)OfstraJighttgrbranc gﬂcr})lsofl%’?atoms,w ergmgg{gaﬂ%qen atom of

sai d al kyl
10 moiety is optionally substituted with one or more moieties selected

from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or

alkyl of 1 to 6 carbon atoms),
(ix) -CHO,
15 (x) the halogen atoms, and

(xi) aryl or heteroaryl which is selected from the class consisting of phenyl,
thiophenjtl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl and imidazolyl,

(J) the halogen atoms, and
20 X) -CN;
X isan oxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4  is a group of the formula —CH2R55, wherein,
R33 is:
25 phenyl, which is optionally substituted at the 4-position with:

(A) R59¢, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:
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25 group is optionally replaced with -OH, -0OR110 (wherein R110 is an al kyl
noiety of 1 to 6 carbon atons), -NH2, -NHMe or NMe2, (c) acyl of 1 to 7
carbons, wherei n awpoyrs0ogen at om of said acyl group i s opPCTNR/18§84
replaced with -CH, -ORl1 11 (wherein R111 is an alkyl nmoiety of 1 to 6
carbon atons), -NH2, NHWe or -Nwe2, -341 11111111211211211(12112211212 1111 WO
01/ 07440 PCTNS00/ 18884 (d) -CONRLO2R103, wherein R102 and R103 are each

i ndependently a hydrogen atomor alkyl of 1 to 7 atons, or wherein R102 and
R103 constitute a saturat@d [yadehsd orupbmnched allybofdito §carbpntoms opeygloalkyl o s

which together with the nitr o R&he W Rith B &veb. auphet erocyclic
PPR OB RGthAfiEh ARG dyBlbRyPirdupl

ring, and wherein one carbon atomin said_  hydrocarbon bridge is optionally
replaced by -0-, -NH, or - Nptonallyjpono-orpol ted wityhalogengr €¥004 s al kyl of
1to 7 atons, (iii) -CONRISRING, wherein R105 and R106 are each

i ndependently: 10 (a) a {11 dr%eg} atom or (b) straight or branched al kyl
of i to 7 atonms or cycl oa ,ylmof 3to 7 atons, or, wherein RL0O5 and R106
constitute a saturated hy@dobsalegeon bridge of 3 to 5 carbon atons which
together with the nitrggefema> atom between them forma heterocyclic ring,

?2& \gﬁgg(rjelbg ?ng-_ f:ar le??gﬁg]nckﬂ%é’;wegmg%,q%g%g?%grﬁg@#“&gﬁy%ydr ogen
atom or straight or branggsgsbn atoms, which alkyl or cycloakyl group is optionally
10 méhosﬁbsﬁtuted with halogen or oxo,
(D) a group of the formula -COORSY7, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
(E) a group of the formula -COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or cycloalkyl of 3 to 5
15 carbon atoms, -
(F) a group of the formula ~OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,
G -CN,
(H) nitro, or
20 (I) halogen;
RS isCh
Z  is=C(H)-;and, .
R7 isCl
or a pharmaceutically acceptable salt thereof.
25

5. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N;
A2 is=C(H)-;
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al kyl of 1 to 7 carbon atons , 20 (v) straight or branched alkyl of 1 to 7
al kynyl of 2 to 7 carbon atons, or cycl oal kyl of
3 to 7 carbons, wherwpmverm® or nore hydrogen atons of said al kgr/useahseenyl
group is optionally replaced with a noiety

I ndependently selected fromthe class consisting of 25 (a) oxo, (b)
(c) -OR113, wherein R113 is alkyl of 1 to 6 carbon atons, (d) -OCOCH3, (e)

carbon atons, al kenyl

al kynyl or cycl oal kyl

-NH2, 30 (f) - NHw,

01/ 07440 PCTNSO®/ 1

cyclic, and where
optionally replac

consisting of: (a) - drmchedopwnpranhed alkyl\f bod carbpn atoms, alkenykefi2 tpp catbang 6

carbon at omnss

10

15

25

30

4

or

- OH,

=342 ~ it e e e riii 1111 L MW
R38¢H)-,~EISOIRVB 21 =CITO)ROPbhereii Rl i6 belecte@BomMlelolassvher ei n
R114 is alkyl of 1 to 3 carbon atons, or cycloalkyl of 3 to 7 carbons, 5
(vi) acyl of 1 to 7omgign88f atons, which may be straight, branched or

QR0 iR & hydrogen atoms of said acyl group is

with a noiety independently selected fromthe class

atoms or cycloalkyl or cycloalkenyl of 3 to 6 carbon atoms, in which alkyl,

alkenyl, cycloalkyl or cycloalkenyl group one or more hydrogen atoms are

optionally and independently replaced with:

@
)

(iid)

(iv)

)

Oxo,
a group of the formula —COOR18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

a group of the formula —CONR!9R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

a group of the formula —OR21, wherein R2! is a hydrogen atom, or a

straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein

one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of

-OH, -Oalky! (wherein the alkyl moiety contains 1 to 6 carbon atoms),

-NH;, -NHMe and -NMe,,

a group of the formula -NR23R24, wherein R23 and R24 are each,

independently,

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3 to 7 carbon atoms, wherein said one or more
hydrogen atoms of said alkyl or acyl group are optionally replaced
with a group independently selected from the class consisting of
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(c) -NH2, (d) -NH™Me, (e) -Nwe2, (f) -NHCOW, 15 (g) oxo, (h) -CO2 R116,
wherein R116 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the hal ogen
atons, (k) heterocyolowera®el ected fromthe class consisting oPgyusowisssdi nyl ,
20 pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl
or heteroaryl selected fromthe class consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii) -SO2Rlg, wherein
R OB is: (a) phenyl, wherein said phenyl noiety is optionally substituted
with 25 one or nore noieti e ePali Gcheseindhe alkybmoibtyidss! to 6 ogbonatams),of t he

hal ogen at ons, straight or bp f 1 to 6 carbons, and -OR117
(wherein RI 17 is hydrogen orl\ﬂg Elﬁﬁhe%&ﬁMQ, carbon atons

b) a
het erocyclic group sel ect®d 4%%@#@f%m5]§s(%}|§P%Wbﬁﬁle§3é 1;9%/?’3 ol i di nyl,

pi peridinyl, piperazinyl, I 25 Lhd ld,ibd2,Bnd i 11111
111 WO 01/ 07440 PCTI USO %W%fwgﬁ?%?}éﬁé?&mg?j&ﬁhgg d héterocyclic

group is optsionally substi twhmdnn}’suhst:arghmubrm:éaﬂ@péthésalteimw from

Che cl ass consisting of the hal ogen aLome. 3k, AMlkaf WBLERTET oA Ky of 1

and wherein R23 js straight or branched alkyl of 1 to 6 carbon
atoms,
(vi) a quaternary group of the formula
R®

+

—N—R?¥ «
28
10

wherein R26, R27 and R28 are each, independently, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q" is a

pharmaceutically acceptable counter ion, or

(vii) a cycloalkyl group of 3 to 7 carbon atoms,
15 (B) branched or unbranched carboxylic acid groups of 3 to 6 carbon atoms,

(C) branched or unbranched phosphonic acid groups of 2 to 6 carbon atoms,
(D). branched or unbranched sulfonic acid groups of 2 to 6 carbon atoms,
(E) amidino groups of the formula

R29
N/

\(CH2>/“\ R

&31

20 wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or alkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
and R3! may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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car bons,

and -OR" 18 (wherein Rl 18 is hydrogen or al kyl

of | to6 5

carbon atons), or (c) straight or branched alkyl of 1 to 7 atons, wherein
said al kyl noiety iwoopirisonal |y substituted with one or

sel ected"

branched
10 al kyl
phenyl ,

wherein said phenyl

fromthe class consisting of the hal ogen atons,

nor e ROT/E30)/¢8884

strai ght or

alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or
of 1 to 6 carbon atons), (viii) -COR109, wherein R109 is: (a)

noiety is optionally substituted with

one or

nmore noi eti es sel ect edarboroatomswhichitegsthervwithdhestitrapgn atbm(s)leetwesa thom &mat ons,
or branched Eﬁké‘%&f E%ﬂg to 6 carbons, and 15 -OR120 (wherein R120
0 (o

strai ght

I s hydrogen or al kyl

sel ected fromthe @) agyanidinegranps efghedprouldyrrol i di nyl, pi peridinyl,

pi perazi nyl, norpholinyl and th|0ﬁurphollnyl wherein said heterocyclyl is

optionally substltuted 20 with oN& or nore halogen strai ght or branched

1 to 6 carbons, 21( rein RL21 is hydrogen or al kyl
(gﬁﬂﬁ‘eu Koo

al kyl of

to 6 carbon atoms), or (

NT or branched alkyl of 1 to 7 atoms,

wherein said alkyl noiety is tléually substituted with one or nore
noieties selected 25 fromthe class consisting of the hal ogen atons,

strai ght or pranched gpiun s6f2,3, 4,9 o6, GRIHB2NR33, ABlary RBI dré edcphier ei n R122 is
or alkyl of n%ielge(l)lde?ltlg,aarh? ngeg.gt(ggs Zalk}% { 3)(c?axbon atoms, alzslwsere?'nn oxygen

two of R32, R33, R34 and R35 may additionally constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atoms which together with the nitrogen

hydr ogen
at om

atom(s) between them form a heterocyclic ring,

10 (G) groups of the formula —NRA6R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted

with halogen, or Rl OOd’ wherein R1004 is as hereinbefore defined,
(H) saturated or unsaturated heterocyclic groups selected from the class consisting

of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

15 thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or

of

(i) oxo,

i) -OR101, wherein R101is:
20 (a) ahydrogen atom,

poly-substituted with moieties independently selected from the class consisting

(b) alkylof 1 to 7 carbons, wherein any hydrogen atom of said atkyl

group is optionally replaced with —~OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NHa, -NHMe or -NMe,,
(c) acylof1 to 7 carbons, wherein any hydrogen atom of said acyl

25 group is optionally replaced with -OH, -OR111 (wherein R111 js
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
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30 R3 is branched or unbranched alkyl of 1 to 3 carbon atons; -344- 1
11" 11 111 CL WD 01/07440 PCT/US00/ 18884 R4 is a
group of the fornuwooCHRRS5, wherein, R55 is. phenyl, whi chPCEUSpISSNal |y
substituted at the 4-position with: (A) R59e, which is aryl or heteroaryl
selected fromthe class consisting of 5 phenyl, thiophenyl, pyridyl,
wherein one of the hydrogen atons of said aryl or

pyrimdinyl and furyl,

het eroaryl group is optionally replaced wth: (i) methyl, (ii) -CN, 10
(iii) nitro, or (iv) hald)gecONRIBRI¥% whertin RI%)and RMN3 are(edh independentlyr

hal ogen; R5 is d;

15 (E)

Zis = -; and, 7 i :or a. phar eutically
acceptabl e salt thereof. %%gep\a@wa@afip%wsfgr ERrimE%fé set forth

in claiml1, wherein:

10

15

20

25

30

(iii)

@v)

™)

R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

(e) -COOR104, wherein R104 is alkyl of 1 to 7 atoms,

-CONRIO5R106 wherein R105 and R106 are each independently:

(a) ahydrogen atom,

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,

(c) benzoyl, -

(d) benzyl or

(¢) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR112,wherein R112 is alkyl of 1 t0 6
carbon atoms,

or, wherein R105 and R106 constitute a saturated hydrocarbon bridge of

3 to 5 carbon atoms which together with the nitrogen atom between them

form a heterocyclic ring, and wherein one carbon atom in said

hydrocarbon bridge is optionally replaced by -O-, -NH-, or -NMe-,

-COOR107, wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms,

straight or branched alkyl of 1 to 7 carbon atoms, alkenyl or alkynyl of 2

to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more

hydrogen atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is

optionally replaced with a moiety independently selected from the class

consisting of:

(@) oxo,

(b -OH,
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Al is N; A2 is 25 Dis =C(SQ2R1)- or =C(C(OR )-, wherein R is selected
fromthe class consisting of. (A) R100e, which is: branched or unbranched
al kyl of 1 to 6 carbWao’és or cycl oal kyl of 3 to 6 carbon aPEHES00/N§§84
whi ch al kyl, or cycl oal kyl. "group one to three hydrogen atons are
optionally and independently replaced with: -345 111111 ["JlI 11111 Il 1111
S WD 01/ 07440 PCT/ US00/ 18884 (i) oxo, (ii) a group of the formula - COORLY9,
wherein R18 is straight or branched alkyl of 1 to 7 carbon atons or
cycl oal kyl of 3 to 6 carbon(cht c0R!13(wherdin Rl Frivalkyl of | tbl6earbaratemsy - CONR19R20,
wherein R19 and R20 are eacgIP _ﬁcbgﬁependently, a hydrogen atom al kyl of 1
to 6 carbon atons or cycloalkyl o 3 to 6 carbon atons, or wherein R19 and
R20 constitute a saturatedEhydNBsarbon bridge of 3 to 5 carbon atons which
together with the nitrogengpt aRupet ween them form a heterocyclic ring, and
wherein one carbon atomin said hydrocarbon bridge is optionally replaced
by 10 -0-, -NH, or -Nwe-, v)'N%iI"igroup of the fornmula -OR21, wherein R21
is a hydrogen atom or a styai-gbid,aid br anched al kyl or. acyl group of I to
7 carbon atons, or (v) a grqQup of .tﬂg for_rrullzil -NR23R24, wherein R23 and R24
are each, independently, 18 (aOrRHy whergaR!Lt isalkyl of Tto3 caroon atoms, or

cycloalkyl of 3 to 7 carbons,

(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

10 and wherein one or more hydrogen atoms of said acyl group is optionally
replaced with a moiety independently selected from the class consisting
of:

(& -OH,
() -OR!5,wherein R115 is alkyl of 1 to 6 carbon atoms,

15 (c) -NH,,

(d) -NHMe,

(e) -NMe;,

() -NHCOMe,
(8) oxo,

20 (b) -CO;R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
® -CN,

(i) thehalogen atoms,
(k) heterocycles selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
25 ()  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO.R', wherein R'% js:
(a) aryl or heteroaryl which is selected from the group consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
30 thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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(b) straight or branched al kyl or acyl of 1 to 7 carbon atons or

cycloal kyl of 3 to 7 carbon atons, (c) a group of the formula -(CH2)nDOOH,
wherein mis 0, 1 woo29744od) a group of the fornula -(CH2) 600BCZE00/18884r €i N N
is 0O, 1'or 2, and 20 wherein R25 is straight or branched alkyl of | to 6
carbon atons, or (e) a group of the formula -(CH2) %CONHR25, wherein n is
0, 1 or 2, and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atons, and (B) saturated heterocyclic groups selected fromthe class

consi sting of pyrrolidinyl, opnglyschstidiedyith ongiopmprgmoipfies selogedfram eyl and

t hi omor phol i nyl, ‘wherein sai gnass*eeﬁsﬁﬁwaiemo@a%m@,seaigngmanemlahaﬂmno- or

di -substituted with noieties 1 ndependently selected fromthe class
consisting of (i) oxo, (ii) 4@RAGhonsmdr-oRh 7Relerein B117 is Begen orplkyldf| |

N N R A N MoRahih07440 PCT/ US00/ 18884 (a) a
hydrogen atom (b) al kyl of ‘ftdt_so 4 cgr bc}’ns, wherei n_one hg/ﬁgg\g’gen at om of

said alkyl Hroup is optiGhapbsterrepicsn selpcted fropythe clasgoops rein RL10 is
an alkyl moiety of 1 to 6 cappikdayiOFperidinyl\iferazindderpastinylb@2, 5 (c) acyl
opti onal |y 1 epl aced wi t h - crfienigh iy ThEHB IS pyepoietiobp i By ' Doy oy, of
1 to 6 carbon atons), -NH2, sitistittedwith dik/eOnoré tipicticSOMIRIES TRMOBE clasher ei n R102
and R103 are each independentl\iing of the halogen atoms, straight or branched alkyl of 1 t0 6
10 carbons, and -OR118 (wherein R118 js hydrogen or alkyl of 1 to 6
| carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

15 alkyl of 1 to 6 carbons, and —OR 119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,

20 . thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
optionally substituted with one or more moieties selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and -OR120 (wherein R120 is hydrogen or alkyl of
1 to 6 carbon atoms), .

25 ~ (b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one or more halogen, straight or branched alkyl of 1 t0 6
carbons, or -OR121 (wherein R121 is hydrogen or alkyl of 1 to 6

30 carbon atoms), or
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a hydrogen atomor alkyl of 1 to 7 atons, or wherein R102 and 10 8103
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons which
together with the niwpey&moat om bet ween them forma het er ocycPCEHUSN/MRES4 and
wherei n one carbon atomin said hydrocarbon bridge is optionally replaced
by -0-, -NH, or NMe-, or 15 (e) -COOR104, wherein RIO4 is alkyl of 1 to 7
atons, (iii) -CONRLO5R106, wherein R105 and R106 are each independently:
(a) a hydrogen atom or (b) straight or branched alkyl of 1 to 7 atonms or
cycloal kyl of 3 to 7 atons(e)wstaiglitir brarictiedalkiylof 160 7 atpms, odieicipisaid plsylp i s
opt i onal |y 20 moNOSUDSE it Ut ed diidy s Gblons RtV B BikfetnbiBicp ety

noiety of 1 to 6 carbon atomns), - NHMVe rrolidinyl

pi peri dinyl, piperazinyl or o isFhe ?WF°038P““gﬁﬁ'é?@l?gem%s’éﬁﬂ3m@6m°h°d
constitute a saturated hydroca ﬂh(?poflq‘;ggggmgfm@dkmzﬁ(%glreﬂ 122490 Fo |°ph
e

together with the nitrogen om between themform a terocycl | c ring,
and wherein on& carbon atom | n abigyl of 149 B paskon.at9Bm): bri dge is optionally
replaced by -0-, -NH, & =did-, (iv) -COORLO7, wherein RLO7 is a hydrogen
atom or strai ght or bra(rgchﬁlcii al kgl of to 7 carbon atons , -347 1
1122222000000 THEEE T halogen profsaipst 01/ 07440 PCT/ US00/ 18884

(x1) aryl or heteroaryl which is selected from the class consisting of phenyl,

thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
10 pyrazolyl, isoxazolyl and imidazolyl, and
(D the halogen atoms,
X  isanoxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;

R4  is a group of the formula ~CH,R33, wherein,

15 R3S is:

phenyl, which is optionally substituted at the 4-position with:

(A) R394, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroafyl group is optionally replaced

20 with:

(i) branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl
of 3 to 6 carbon atoms, which alkyl or cycloakyl group is
optionally mono- or polysubstituted with halogen or oxo,

(i) -CN,

25 (iii) nitro, or

(iv) halogen,

(B) methyl,

(C) branched or unbranched alky! of 2 to 6 carbon atoms or cycloalkyl of 3 to
6 carbon atoms, which alkyl or cycloakyl group is optionally

30 monosubstituted with halogen or oxo,
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(v) straight or branched alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to
7 carbons, wherein one to three hydrogen atons of said al kyl or cycl oal kyl
group is optional |l wonepkaced with a noiety independently sel eewesdvissssm t he
cl ass consisting of 5 (a) oxo, (b) -OH (c) -OR113, wherein R113 is alkyl
of 1 to 6 carbon atons, (d) -OCOCH3, (e) -NH2, 10 (f) -NHWe, (g) -NWe2,
(h) -C2H, and (i) -0C02 R114 wherein R114 is alkyl of 1 to 3 carbon atons,
or cycloalkyl of 3 to 7 carbons, 15 (vi) acyl of 1 to 7 carbon atons,

whi ch may be stralght(DpragﬁﬂﬁﬁﬂﬁmmmmhLCOORshmﬂmuhGﬁéhmuﬂgmoﬂ&mtmm hydrogen

atons of said acyl group Is .0 na re sel ected
fromthe class consisting l%fl Pﬂﬁ? &—n!yat °pcwg%v%gosgcaﬁ In@& ’is al kyl of
1 to 6 carbon atons, (8P 4 grbupdiildié forﬁadlh—eomkkwherém){n Nlybdrogefs afpm; NHCOVE,

E ?g ?)c(:u%’ 25 (h) CO2 R116 tor ranch a].tl?yli:o tgls %&Lonoafton;s, ér%yéoaﬁ@[ &%QO ?t ons,

5 carbon atoms,
(F) a group of the formula —OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,
@ -CN,
(H) nitro, or
10 (D) halogen;
R> isCh
Z  is=C(H)-; and,
R7 isCl
or a pharmaceutically acceptable salt thereof.
15

//// .
\\!\\\\l\\\\\}\\\}}\\\\!\\ |
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(j) the halogen atons, (k) heterocycles selected fromthe class consisting
of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onor phol i nyl, andwo-o®eol N [ 11 11111111 C L M S WO 01/ 07440 PCT/US00/13884
PCT/ US00/'18884 " (1) aryl or heteroaryl selected fromthe class consisting
of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO02R108, wherein R108 is: (a) phenyl, wherein said phenyl noiety is
optionally substituted with 5 one noiety selected fromthe class consisting
of the hal ogen @t oAspmpaind of thehfornmia Ingsaetdbrédin alainyl, whérei: t 0 6 car bons, and
-OR117 (wherein R:Ll is hydrogen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic g up SSelected fromthe class consisting of pyrrolidinyl,

pi peri di nyl, pl,{mrﬁ,;dyj. m)rphol i nyl and 10 thi onorpholinyl, wherein said
heterocycllc group is tlona bstituted with one noiety selected from
the cl ass cons@tlﬁg—%‘ﬂ" oR! hew@&@gx)'m'@ﬁﬁlk Lsig pelgeigth from theigosy fopsittingPly| of 1

to 6 carbons, and } rein RL18 is hydrogen or alkyl of 1 to 6
carbon at on%) (@%& éwgﬁ ®ht or branched alkyl of 1 to 7 atons,
wherein said al kyI Mbranthed osunbfahdhedialky] yf Bol6shbondtenk, atkdnipl af2eo 6rearigny
pelected (romtne <! Mghy SR Vo Y ORI B
al kyl of 1 to 6 car batkenylsneyalkyl or cycloatkenyl group one or more hydrogen atoms are

optionally and independently replaced with;

10 (i oxo,

(ii) a group of the formula —COOR!8, wherein R18 is straight or branched
alkkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,

(iii) a group of the formula -CONR19R20, wherein R19 and R20 are each,
independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or

15 cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyelic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -NH-, or -NMe-,

20 (iv) a group of the formula -OR21, wherein R21 is a hydrogen atom, ora
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are optionally
replaced with a group independently selected from the class consisting of
-OH, -Oalkyl (wherein the alkyl moiety contains 1 to 6 carbon atoms),

25 -NH,, -NHMe and -NMe;, or

(v) a group of the formula -NR23R24, wherein R23 and R24 are each,
independently,
(@ ahydrogen atom,
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20 (viii) -COR109, wherein R 09 is: (a) phenyl, wherein said phenyl noiety
Is optionally substituted wth one noiety selected fromthe class

consi sting of the waleogms at ons, straight or branched al kyl PCHUSDO/188846
carbons; and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon
atons), 25 (b) a heterocyclic group selected fromthe class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
wherein said heterocyclyl is optionally substituted w th one hal ogen,

strai ght or branched al @&l suﬁgllmhlanshedakkﬂ@nscqufrlt07mh@@t°@ww9r ein R121 is

hydrogen or alkyl of 1 to Q,GamBPsr3367 &kt t},msq‘yhefe%gidgnégrlmo}e I LErrrt el
N N CLMV\DOl/0¥44O PCTIUSOO/1884 Stralﬁ‘ﬁ’ﬂ ranched

alkyl of 1 to 7 atons, whersdmgeagoms gfspidpllylor agyl, grP’éPaS?)?ﬂt‘ bstit ut ed
with one noeity selected frvamIatghﬁpmépaﬁdanmasmatﬁdngtheaagsmwmgmgen at ons,

straight or branched al kyl I-I ﬁ ca S 1o 9?612% ‘v¥h ein R122 is
O is 1 ¢

hydr ogen of al kyl of 51 t§ 6 8&?‘88 “%’f@ﬁ@?’ rﬁ&' IS an

oxygen aton R3 is branchedNBs, -Nkife andcNMe:, al kyI of 1 to 3 carbon atons; R4

s @ group of the formuc CHERsPne MRLEIEH)ICOGR Stlbin BRYYbrz, Wi ch 15

optionally substituted position w
(d) a group of the formula —(CHz)..COOR25 whereinnis 0, 1 or 2, and

wherein R25 is straight or branched alky! of 1 to 6 catbon atoms, or
10 (¢) = group of the formula —(CHz),CONHR25, whereinnis 0, 1 or 2,
and wherein R23 is straight or branched alkyl of 1 to 6 carbon
atoms,
(B) groups of the formula -NR46R47, wherein R46 and R47 are each
_ independently a hydrogen atom, phenyl which is optionally monosubstituted
15 with halogen, or R100¢, wherein R100€ js as hereinbefore defined, and
(C) saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
20 of:
(@) oxo,
(i) -OR101 wherein R101 is:
(a) ahydrogen atom,
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
25 group is optionally replaced with ~OH, -OR110 (wherein R110 js
an alkyl moiety of 1 to 6 carbon atoms), -NHa, -NHMe or -NMe;,
(c) acyl of 1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,,
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(A) R59e, which is aryl or heteroaryl selected fromthe class consisting of
phenyl, thiophenyl, pyridyl, pyrimdinyl and furyl, wherein one of the
hydrogen atons of sawoomendo or heteroaryl group is optionally repuswoessss 15
with: (i) methyl, (ii) -CN,- (iii) nitro, or (iv) halogen, 20 (B) nethyl,
(G -CN, (D) nitro, or (E) halogen; R5is d; 25 Zis =C(H-; and, R7 is
C; or a pharnmaceutically acceptable salt thereof. -350 11 11111
111121 117 1 11221 1 I I I ¢ L WO 01/07440 PCTIUSO0/ 18884 8. A compound of
the formula |, as set fortd i-OORRZRI®, widieih RIZ andR1035redck independemly=C( H) - ;
Dis =C(SQ2RI)-, wherein Rl is selected fromthe class consisting of: 5
(A) methyl, and (B) sat urat ed bi&pgepgtomar plkylef b tajkatares, exyhersin R ?h“!dne cl ass

consisting of pyrrolidinyl, R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
5 heterocyclic ring, and wherein one carbon atom in said
| hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or
(&) -COORI04, wherein R104 js alkyl of 1 to 7 atoms,
(iii) -CONRLOSR106, wherein R105 and R106 are each independently:

10 (a) ahydrogen atom, or

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen

15 atom between them form a heterocyclic ring, and wherein one

ccarbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -NH-, or -NMe-,
(iv) -COOR107, wherein R107 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

20 (v) straight or branched alkyl of 1 to 7 carbon atoms, alkeny! or alkynyl of 2
to 7 carbon atoms, or cycloalkyl of 3 to 7 carbons, wherein one or more
hydrogen atoms of said alkyl, alkenyl, alkyny! or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of:

25 (a) oxo,

(b) -OH,
(c) -Orl 13, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCHSs,
(e) -NH,
30 () -NHMe,

[

O
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pi peridinyl, piperazinyl and norpholinyl wherein said heterocyclic groups
are optionally nono- or di-substituted with noieties independently
sel ected from thewologessconsi sting of. 10 (i) oxo, (ii) -ORRCIYSoHiIsestei n
R101 is: (a) a hydrogen atom (b) alkyl of 1 to 7 carbons, wherein one
hydrogen atom of said alkyl group is optionally replaced with -0OH, -ORl 10
(wherein R110 is 15 an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHW
or NMe2. or (c) acyl of 1 to 7 carbons, wherein one hydrogen atom of said
acyl group is optional (g r-HMeaced vvith -OH, -ORl 11 (wherein R 11 is an
al kyl noiety of 1 to 6R§181rbea , -NH2, -NHWe or -NMme2, 20 (iil)

- CONR1O5R106, wherein 8106 are each I ndependently: (a) a hydrogen
atom or (b) straight o) braachidf whérkigR UfISQkxlothOdtcewsnmms;ylcl oal kyl of 3
to 7 atoms, wherein said yl group is optlonally
monosubstituted with - OH, %g;fg%{% 3qeﬂ§?ﬁh$ R123 is an 25 noiety of 1
to 6 carboh atons), (viNHEyl Ofl‘ll%cafh%ﬁ'@‘l‘s’ which may, be giaigh ‘a‘t‘/'xif’ﬁi"’dﬁhﬁyl

pi {Jeratzi gylh gr morghol |M'vsg:eﬂfnmﬂ\b}%&dﬂwﬁé&&oﬁsdfmyl(gmﬂgis![@ﬁdm“ﬁ o
sat urated hydrocarbon brj on, a i er w
the nitrogen atom betmEBlﬂeg%tﬁ?f“SPﬁn H"@?%‘B ?:elec?felggg'?}%r%ﬁﬁssézn V\#%rei n one

-351 1 | 111 1122211 11l 11111 111 WD 01/ 07440 PCTI USOQ 18884

(@) -OH,

10 () -OR115,wherein R115 is alkyl of 1 to 6 carbon atoms,
() -NH |
(@ -NHMe,
() -NMey,
(® -NHCOMe,

15 (g) oxo,
() -CO;R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
@ -CN, |

(j) the halogen atoms, _
(k) heterocycles selected from the class consisting of pyrrolidinyl,
20 piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
() aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO,R'®, wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
25 one or more moieties selected from the class consisting of the
halogen atoms, straight or branched alkyl of 1 t0 6 carbons, and

-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon

atoms),
(b) a heterocyclic group selected from the class consisting of

30 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
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carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -NH,
or -NMwe-, (iv) -COOR107, wherein RIO7 is a hydrogen atom or straight or
branched al kyl of 1WP&8V@44ar bon atons , 5 (v) straight or braR€EHESPO/A§sRA |
of 1 to 7 carbon atons wherein one or two hydrogen atons of said al kyl
group are optionally replaced with noieties independently selected from
the class consisting of: (a) oxo, (b) -OH 10 (c) -ORlL 13, wherein R113 is
al kyl of I to 6 carbon atonms, (d) -OCOCH3, (e) -NH2, (f) -NHWe, (9Q)
-NMe2, 15 (h) -CO2H, and (i) mmmmmﬁhmmhsgramwpt@mﬂx to 3

carbon atons, or cycloal kyl s@istitdeell Qith orfedF RiBRMoidti¥d Seletted frofhe d1adsO 7 car bon
atons, which nmay be straight, branc QI;tled or cyclic and wherein {))ﬁe r two

hydrogen atoms of said acyl 6?’2?&?5“8 the P%FH&PWSE'%MPEB‘F‘%FBM B®noi ety

sel ected fromthe class consi foR108 }wh 18)s w33 rgm,éRllS S
loarbérd I\%RZ, %va efeit R 8 één%rx‘ﬂEﬁo

al kyl of 1 to 6 carbon atoms, (c - NHwe, (f)
- NHCOME, ‘carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, straight or branched

alkyl of 1 to 6 carbons, and ~OR119 (wherein R119 js hydrogen or
10 alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® is

(a) phenyl, wherein said phenyl moiety is optionally substituted with
one or more moieties selected from the class consisting of the
halogen atoms, straight or branched alkyl of 1 to 6 carbens, and

15 -OR120 (wherein R120 js hydrogen or alkyl of 1 to 6 carbon
atoms),

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted

20 with one or more halogen,. straight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 is hydrogen or alkyl of 1 to 6
carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one or more moieties selected

25 from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms), and

(ix) -CHO;
X  is anoxygen atom;

30 R3 isbranched or unbranched alkyl of 1 to 3 carbon atoms;
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(g) oxo, (h) -CO2 R116, wherein R116 is alkyl of Ito 3 carbon atons, (i
-CN, 30 (j) the halogen atons, -352 2 "1™ LI 00 "0 1E0it 111"l ¢
WO 01/ 07440 PCT/ USo0/01@884 (k) heterocycl es sel ected from t PEI/gH0o(t8884
consi sting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and
t hi onor pholinyl, and (1) aryl or heteroaryl selected fromthe class
consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl
and oxazolyl, 5 (vii) -SO2R108, wherein R10S is: (a) a heterocyclic group
sel ect ed from4 hp aGroap sf theofomndd ICHRSY, whinginy ol i di nyl , pi peri di nyl,
pi perazi nyl and norpholinyl wherein said heterocyclic group is optionally
substituted withR&hie noiety selected fromthe class consisting of straight
or branched al kyl of hényﬂahfcﬁlsﬁpmmmﬂ&umﬁadtma%os.%&l&merel n R 18 is
hydrogen or al kyl fp carbon atons), (viii) -COR109, wherein R109
is: (a) a heterocycl(Ar 5)-7Gupin@@%'ﬂtoeuﬂm&mﬂﬁlmd@baﬁl!ﬁWS@!agf of
pyrrolidinyl, piperidi n?qen lgmgﬁ,g@;l ?,3((%,1 @,%,gﬂ;,lggphmﬂhm%méal d 15

a

het erocyclyl is option y substitu one hal’ogen, t or

)
L e

branched al kyl of 1 to ’6"#9&?"(?(‘1%%” $id arylyen beterqapyl groun is r%"“ drogen or
al kyl of 1 to 6 carbon.w;ons), and (|x) -CHO,
(i) methyl,
(ii) -CN,
10 (iii) nitro, or
(iv) halogen,
(B) methyl,
(© -CN,
(D) nitro, or
15 ~ (E) halogen;
RS isCh
Z  is=C(H)-; and
R7 isCl

or a pharmaceutically acceptable salt thereof.

7. A compound of the formula I, as set forth in claim 1, wherein:
Al is=N-
A2 is=C(H)-;
25 D is=C(SOsR1)- or =C(C(O)R1)-, wherein R! is selected from the class consisting of:
(A) —R100e, which is:
branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl of 3 to 6

carbon atoms, in which alkyl, or cycloalkyl group one to three hydrogen atoms
are optionally and independently replaced with:
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X is an oxygen atom 20 R3is methyl; R4 is a group of the formula

- CH2R55, wherein, R55 is: phenyl, which is optionally substituted at the
4-position with: (A wRsBesowhi ch is aryl or heteroaryl sel ect e#CT/Usmmessie

cl ass consisting of 25 phenyl, pyridyl, and pyrimdinyl (B) -CN, (B)
nitro, or (C) halogen; R5is d; 30 Zis -C(H-; and, -353 1 1 111 11 111

11220 1 0 1 INT 11 111111 MS WO 01/07440 PCTI US00/ 18884 R7 is d;
or a pharmaceutically acceptable salt thereof. 5 9. A conpound of the
formula I, in accordarfde woth claiml1, 2, 3,4, 5 6, 7 or 8 wth the

abeplute st e cochent ey, S5t RpALCOBRIS A el Bed 7 1N
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
(iii) a group of the formula —CONRI9R20, wherein R19 and R20 are each,

5 independently, a hydrogen atom, alky! of 1 to 6 carbon atoms or
cycloalkyl of 3 to 6 carbon atoms, or wherein R19 and R20 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with
the nitrogen atom between them form a heterocyclic ring, and wherein
one carbon atom in said hydrocarbon bridge is optionally replaced by

10 -0O-, -NH-, or -NMe-,
(iv) a group of the formula —~OR21, wherein R2 is a hydrogen atom, or a
- straight or branched alkyl or acyl group of 1 to 7 carbon atoms, or
(v) agroup of the formula —NR23R24, wherein R23 and R24 are each,
independently,
15 () ahydrogen atom,
(b)  straight or branched alkyl or acyl of 1 to 7 carbon atoms or
cycloalkyl of 3107 carbon atoms,
(c) a group of the formula ((CH;),,COOH, whereinm is 0, 1 or 2,
(d) a group of the formula (CH,),COOR25, whereinn is 0, I or 2, and
20 wherein R23 is straight or branched alkyl of 1 to 6 carbon atoms, or
(e) a group of the formula (CH,),CONHR25, whereinn is 0, 1 or 2,
and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atoms, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
25 piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, wherein said
heterocyclic groups are optionally mono- or di-substituted with moieties
independently selected from the class consisting of:
(i) oxo,

(i) -OR101 wherein R101 js:
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L M-354 WO 01/07440 PCT/ USO0/ 18884 10. A conpound of the fornula I, in
accordance with claiml1l, selected fromthe group consisting of: C C C \
Cl NONNN OS$wdoinmoBr 01=0 1 / I N 5C\ C C NN RKTHS0/E0I - -N

0=$=0 I\ IN "I
A+.JHH 10

5

10

15

20

25

N C

\'ad CA NN N NO4=0001._.001/ N OOHC""(OH

(a) ahydrogen atom,

(b) alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl
group is optionally replaced with ~OH, -OR110 (wherein R110 is
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,

(c) acylof 1 to 7 carbons, wherein one hydrogen atom of said acyl
group is optionally replaced with -OH, -OR11! (wherein R111 is
an alkyl moiety of 1 to 6 carbon atoms), -NHz, -NHMe or -NMe;,

(d) -CONRIO2R103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 and
R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atoms which together with the nitrogen atom between them form a
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
or

(6) -COOR104, wherein R104 is alkyl of 1 to 7 atoms,

(iii) -CONRIO5R106, wherein R105 and R106 are each independently:

(a) ahydrogen atom, or

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
atoms, wherein said alkyl or cycloalkyl group is optionally
monosubstituted with -OH, -OR123 (wherein R123 is an alkyl
moiety of 1 to 6 carbon atoms), -NH>, -NHMe, -NMe;,
pyrrolidinyl, piperidinyl, piperaziny! or morpholinyl,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen
atom between them form a heterocyclic ring, and wherein one
carbon atom in said hydrocarbon bridge is optionally replaced. by
~0-, -NH-, or -NMe-,

(iv) -COORI107, wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,

-347-

* c L M S *



-355 111111~111111H HE 11111111111 C WO
--NN i Br =0 NGS=O0 0 N.H A H
) O= T=0,~ O=N=0O Owbleto7486 , Cl Cl N=
=356 1 1T Ertr e overl M rr

01/ 07440 PCTI US00/ 18884 C CI N O
OCCHHHC G gd N O/N 0OJ4 Y

0=S

O 0= =0 N Br N OPNHESIQ)19%4 |

(v) straight or branched alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 7
carbons, wherein one to three hydrogen atoms of said alkyl or cycloalkyl
group is optionally replaced with a moiety independently selected from

the class consisting of:
5 (a) oxo,

(b) -OH,
() -OR113, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs,
() -NH,

10 () -NHMe,
(& -NMe,,
(h) -CO.H, and
() -CO,R!14 wherein R114 is alkyl of 1 to 3 carbon atoms, or

cycloalkyl of 3 to 7 carbons,
15 (vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or two hydrogen atoms of said acyl group is optionally
replaced with a moiety selected from the class consisting of:

(a) -OH,
() -OR115.wherein R115 is alkyl of 1 to 6 carbon atoms,
20 (c) -NH
(d) -NHMe,
() -NMe,,
(f) -NHCOMe,
(g) oxo,
25 () -CO;R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
@ -CN,

(i) the halogen atoms,

(k)

heterocycles selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and

I
A
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(1)  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) -SO,R'%, wherein R'® is:
(a) phenyl, wherein said phenyl moiety is optionally substituted with
5 one moiety selected from the class consisting of the halogen atoms,
straight or branched alkyl of 1 to 6 carbons, and -OR117 (wherein

R117 is hydrogen or alkyl of 1 to 6 carbon atoms),
(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and

10 thiomorpholinyl, wherein said heterocyclic group is optionally
substituted with one moiety selected from the class consisting of
the halogen atoms, straight or branched alkyl of 1 to 6 carbons, and
-OR118 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon
atoms), or

15 (c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl

' moiety is optionally substituted with one moiety selected from the
class consisting of the halogen atoms, straight or branched alky! of
1 to 6 carbons, and ~OR!19 (wherein R11? is hydrogen or alkyl of
1 to 6 carbon atoms),
20 (viii) -COR'®, wherein R'* is: |
(a) pheny}, wherein said phenyl moiety is opﬁonally substituted with
one moiety selected from the class consisting of the halogen atoms,
straight or branched alky!l of 1 to 6 carbons, and - R 120 (wherein
R120 js hydrogen or alky! of 1 to 6 carbon atoms),

25 (b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one halogen, straight or branched atkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon

30 atoms), or
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(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiety is optionally substituted with one moeity selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or alkyl of
1 to 6 carbon atoms), and

(ix) -CHO;
is an oxygen atom;
is branched or unbranched alkyl of 1 to 3 carbon atoms;

is a group of the formula -CH,R >3, wherein,
R3S is:

phenyl, which is optionally substituted at the 4-position with:

(A) R39%€, which is aryl or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl group is optionally replaced
with:

(i) methyl,
(i) -CN,
(iii) nitro, or
(iv) halogen,

(B) methyl,

© -<CN,

(D) nitro, or

(E) halogen;

isCL
is =C(H)-; and,
isCl;
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8. A compound of the formula I, as set forth in claim 1, wherein:
Al js=Ny
A2 is=C(H)-;
D  is=C(SOzR1)-, wherein Rl is selected from the class consisting of:
5 (A) methyl, and
(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholinyl wherein said heterocyclic groups are
optionally mono- or di-substituted with moieties.independently selected from
. the class consisting of:
10 (@) oxo,
() -OR!101, wherein R101 is:
(@) ahydrogen atom,
(b). alkyl of 1 to 7 carbons, wherein one hydrogen atom of said alkyl
. group is optionally replaced with ~OH, -OR110 (wherein R110 js
15 an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
or
(¢) acylof 1 to 7 carbons, wherein one hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 s
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe,
2 (i) -CONR105R106, wherein R105 and R106 arc each independently:
(a) ahydrogen atom, or
(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of 3 to 7
' atoms, wherein said alky! or cycloalkyl group is optionally
monosubstituted with -OH, -OR 123 (wherein R123 is an alkyl
25 : moiety of 1 to 6 carbon atoms), -NH;, -NHMe, -NMe;,
pyrrolidiny), piperidinyl, piperazinyl or morpholinyl,
or, wherein R105 and R106 constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atoms which together with the nitrogen

atom between them form a heterocyclic ring, and wherein one
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O=S=O N J N N or a pharmaceutically acceptable salt thereof. 11. A method
for the treatnment or prophylaxis of inflanmatory or inmune cell 10 nediated
di seases whi ch conpr Wods0%4ni ni stering to a host in need or su®RTAURAESHENt
or prophylaxis a therapeutic or prophylactic anount of a conpound in
accordance wwth claim 1, 2,3,4,5,6,7,8,9 or 10. -360 1 I"1"1 1L1" 11" ~I11I
L1Eei 1 111 * CL 14 WO 01/07440 PCT/ USOQ 18884 This Sheet Has Been
Replaced I~ILITITITIHD ~IhITIl 12, The method of claim 11 wherein the

di sease or condition is sel ecarbeh afamymsaitbydcarhen brideis pationally rerlacedien t
respiratory distress syndrongp. SBRCk.-N@gygen toxicity, nultiple organ
injury syndrone secondary to septicema, nmultiple organ injury syndrone
secondary to 5 traunma,ivy e-ﬁ‘@qRJQﬁMhﬂbianﬁR/isehydﬂbgssetemduetrﬁi@t-mww nmonary

bypass, nyocardial infarcliifpri @ cibéhaints? thrombolysis agents, acute
gl omerul onephritis, vasculitis, reactive arthritis, dernptosis with acute

i nf | ammat or y* conponent(®, iaighyos brapdhed aligl of Lfp 4 carbonplamsyhereipgne or two

| eukapheresis, ul cerati venyaflgéd dtdins ofiSid Myl glotigare byitibriallg edplatédSwitliifbieties

granul ocyte transfusion associate dr . 10 13. The nethod of claim1l
wherein the disease or co‘ﬂgﬁpﬂ%g'ﬁfyisgeczeélr}r@&qg%h}sf%%flgq%(’gr oup consisting of

psoriasis, organ/tissue t@ansgphant rejection, graft vs. host reactions and

aut oi nmune di seases i ncl u@s Ngggraynaud' s syndrone, autoi mune thyroiditis,
dermatitis, ’

10 (¢©) -OR113, wherein R113 s alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,
(¢) -NHy,
() -NHMe,
{(g) -NMey,
15 (h) -CO.H, and
(i) -CO2R!114 wherein R114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,

(vi) acyl of 1 to 7 carbon atoms, which may be straight, branched or cyclic,
and wherein one or two hydrogen atoms of said acyl group is optionally

20 replaced with a moiety selected from the class consisting of:
(@ -OH, _ :
() -OR!15.wherein R115 is alkyl of 1 to 6 carbon atoms,
(¢) -NH,
(d -NHMe,
25 | (e) -NMe;,
() -NHCOMe,
(g) oxo,
() -CO2R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
® -CN,
30 (G) the halogen atoms,
-352-
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15 multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes
mel litus, uveitis, inflammtory bowel disease including Crohn's disease
and ul cerative col woiosp74end system ¢ | upus eryt hemat osus. 2PBCTUS00/IBBEs

met hod of claim 11 wherein the disease or condition is asthma. 15. The
met hod of claim 11l wherein the condition is toxicity associated with
cytokine therapy. 25 16. The met hod of claim 11 wherein the disease or
condition is psoriasis. 30 17. A pharmaceutical conposition conprising a
conpound in accordance (&) t heterbeycles stlectedfran the €lass consigting ofpyrplidinyl361 ~~~~~~~

1111111 IN* CL MS W 01 Egm%@p 1 and Shionftd upg of the
formula Cl C NYN O I:\’ZS{)%%IAG%SII’1 IS s%ctedfr%ﬁyﬁg glass

consisting of: (A hyddoganl or heperpanyl selpried fipmdbesiass sansigins gfpbenylc) sop1-
wherein M is (i) Li+, (i thophthyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
5 - (vii) -SOR'®®, wherein R'® is:
| (a) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidiﬁyl, piperazinyl and morpholinyl wherein said
heterocyclic group is optionally substituted with one moiety
selected from the class consisting of straight or branched alkyl of 1
10 to 6 carbons, and -OR!18 (wherein R118 is hydrogen or alkyl of 1
to 6 carbon atoms),
(viii) -COR'®, wherein R'® is:
(@) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl and morpholinyl wherein said
15 heterocyclyl is optionally substituted with one halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR121 (wherein R121 is
hydrogen or alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen atom;
20 R3  ismethyl;
R4  is a group of the formula -CHyR33, wherein,
R35 is: _
phenyl, which is optionally substituted at the 4-position with:
(A) R59€, which is aryl or heteroaryl selected from the class consisting of
25 phenyl, pyridyl, and pyrimidinyl
®) -CN,
(B) nitro, or
(C) halogen;
RS isCl
30 Z is=C(H)-;and,
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(iii1) K+, or 15 (iv) MgX+, wherein X is a halogen; and R2 is selected from
the class consisting of. (A the hal ogen atons, (B) aryl, selected fromthe
class of (i) phenylwodQomioi ) pyridyl, and (iii) pyrimdyl, aRd@T/U$0G)issEIN.
19. In accordance with claim 18, the conmpound of the follow ng fornul a:
-362- 1 0 rrteorrrtrr o rterr et rt e 1" wCL MW 01/07440

PCTIUSOO' 18884 CI CI \' I NO Br 15 20. In accordance with claim 18, the
conmpound of the following formula: C / C \' 1 NO Br 2 -363

R7 isCL
or a pharmaceutically acceptable salt thereof.

5 9. A compound of the formula I, in accordance with claim 1, 2, 3,4, 5, 6, 7 or 8, with
the absolute stereochemistry depicted below in formula II (below).

R .z R

I =N
Z

A’(AL " l
\D/N '".R3

R’ an

* c L M S *
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0"t et rr o rti~trorrtrt o1t €L MW 01/ 07440 PCT/ USO0/ 18884 21. In
accordance with claim 18, the conpound of the fallowng formula: C / C N
O NOQZ wBr Br woou@és#- 11111111111211211111 1111 PCT/US00/18884

10. A compound of the formula 1, in accordance with claim 1, selected from the group

consisting of:
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or a pharmaceutically acceptable salt thereof.

11. A method for the treatment or prophylaxis of inflammatory or immune cell-

10 mediated diseases which comprises administering to a host in need or such treatment or
prophylaxis a therapeutic or prophylactic amount of a compound in accordance with claim
1,2,3,4,5,6,7,8,9 or 10.
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12. Themethod of claim 11 wherein the disease or condition is selected from the group
consisting of adult respiratory distress syndrome, shock, oxygen toxicity, multiple organ
injury syndrome secondary to septicemia, multiple organ injury syndrome secondary to
trauma, reperfusion injury of tissue due to cardiopulmonary bypass, myocardial infarction

or use with thrdmbolysis agents, acute glomerulonephritis, vasculitis, reactive arthritis,
dermatosis with acute inflammatory components, stroke, thermal injury, hemodialysis,
leukapheresis, ulcerative colitis, necrotizing enterocolitis and granulocyte transfusion
associated syndrome.

13.  The method of claim 11 wherein the disease or condition is selected from the group
consisting of psoriasis, organ/tissue transplant rejection, graft vs. host reactions and
autoimmune diseases including Raynaud's syndrome, autoimmune thyroiditis, dermatitis,
multiple sclerosis, theumatoid arthritis, insulin-dependent diabetes mellitus, uveitis,
inflammatory bowel disease including Crohn's disease and ulcerative colitis; and systemic

lupus erythematosus.

14. The method of claim 11 wherein the disease or condition is asthma.

15. The method of claim 11 wherein the condition is toxicity associated with cytokine
therapy.

16.  The method of claim 11 wherein the disease or condition is psoriasis.

17. A pharmaceutical composition comprising a compound in accordance with claim 1,
2,3,4,5,6,7,8,90r10.
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18. A compound of the formula

Cl Cl
NYN O
-
R1
S Ré
wherein,
R! is selected from the class consisting of:
(A) hydrogen,
10 (B) the halogen atoms, and
(C) SO,y M" wherein M" is
@ Li
(i) Na*,
i) K%, or
15 (iv) MgX", wherein X is a halogen; and
R? is selected from the class consisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
(i) phenyl,
20 (i) pyridyl, and
(iii) pyrimidyl, and
(C) CN.

19. In accordance with claim 18, the compound of the following formula:
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21. Inaccordancé with claim 18, the compound of the following formula:
cl cl '
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