21 Novenber 2003 | M DAZO M DAZOLES AND TRI AZOLES AS ANTI - | NFLAMVATORY
ACGENTS Field of the Invention The present invention relates generally to a

series of novel small nolecules, their synthesis and @ﬁir uaeFéé]rS& t he
treatment of inflammatory di sease. Background of the |AVERYTBRCRESEar ch

spanni ng the, |ast decade has hel ped to elucidate the nol ecul ar events
attending cell-cell interactions in the body, especially thos mmwmmm .
i nvol ved in the novenent and activation of cells in the i m’rung

generally, Springer, T. Nature, 1990, 346, 425-434. Cell surface pq&iesi ns,
and especially the Cellul ar. Adhesi agn I I ’ y and

" LeukoiIrhtIB@lqlﬁiMzoLﬁ%lM@i WM&%@&,ASI\MI?&ME%{%W&Merred to in WHO
nomencl ature as CD 18/CD 11 a, CD 18/CD 11 b, and CD 18/ CD 11 cm““mwm“\“““l““““
respectively) have correspondingly been the subject of pharnmace

research and devel opnent having as its goal the intervention in the+oooo2*
processes of | eukocyte extravasation to sites of injury and | eukocyte
novenent to distinct targets. For exanple, it is presently believed that

prior to the |eukocyte extravasation, which is a mandatory conponent of

t he i nFicdofthedyventiesponse, activation of integrins constitutively
expressed on | eukog occur

te S dis. fqll elg i .feceptor
intera FBFFSB‘étt‘WEHX'? Fﬁ%étﬁsr %"ﬁ‘&m(‘@n&? S ,&?f?%gﬁg'ag#e&%%mgégh\ﬁierrsg{mg{llgsti nct
i Nt er cghd efusd f@e bemniEat eCubemniatdepsEasdesi gnat ed 1 CAM 1, | CAM 2, | CAM 3
or | CAM4 which are expressed on bl ood vessel endothelial cell surfaces and
on other |eukocytes. The interaction of the CAMs with the Leukoi ntegrins

is a erml functioning of the i mMmune system | mune
proces 'gen” presentation, T-cell nediated cytotoxicity and
| eukoc Regeaeott spauniag thiednstaletadedgs helped tol dludidate thganelequbsr averfs attending, | CAVs

e e O o RSB S A iy <

Spr i NgQktivalion @f CEIRMH Y inir@ghe sydRAd, Seé geldd@iiyh 3Bringer,IT. Nature, 1990, 346,
425-434. Cell surface proteins, and especially the Cellular Adhesion Molecules ("CAMs")
and "Leukointegrins", including LFA-1, MAC-1 and gp150.95 (referred to in WHO
nomenclature as CD18/CD11a, CD18/CD11b, and CD18/CDl I¢, 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
leukocyte movement to distinct targets. For example, it is presently believed that prior to
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 intercellular adhesion molecules (ICAMs) designated ICAM-1, ICAM-2,
ICAM-3 or ICAM-4 which are expressed on blood vessel endothelial cell surfaces and on
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 ICAMs interacting with the Leukointegrins. See generally
Kishimoto, T. K.; Rothlein; R. R. Adv. Pharmacol. 1994, 25, 117-138 and Diamond, M.;
Springer, T. Cutrent Biology, 1994, 4, 506-532.



21 Novenber 2003 A group of individuals has been identified which | ack the
appropriate expression of Leukointegrins, a condition terned "Leukocyte
Adhesi on Deficiency" (Anderson, D. C; et al., Fed. Fgﬁ , 1985,06§,

2671- 2677 and Anderson, D. C.; et al., J. Infect. Dis. @ag?"q%é{

668-689). These individuals are unable to nount a normal inflanmatory

and/ or imune response(s) due to an inability of their cells to adhere to
cel lular substrates. These data show that imune reactions are mtigated
when | ynphocytes are unable to adhere in a normal fashion due to the |ack
of f urcgroopaf indutidisidms beteidentéfiedorhichacicthelappfapriateyexprgsioniof t ue of t he

fact that .LAD.pati ent. o | 8 nnot unt an,infla r

res poﬁf’é , °‘Ptteg‘|“€s’ 58??%6%%%5‘?%%@8%%ﬁ§ﬁ?%?“ %%Qﬁgfcy C@ﬁq&iﬁrf'&nﬁi@t %r actions
Wil @l sped. iFpbé 1D8S, a1, 267 ILZ6MTaINAANESERANSE; efldl., Mamfdor Dis.dogBNEIX at ed t hat
t he antagoni smof the interaction between the CAMs and the fLeukoi ntegrins

can b&6868P). /Ehespipdidunlsargupaile ogmawy pmermel; ipflapmatosy apdleg immpac i £ cal | vy,
bl ocki o 1S : Igﬁ@k i ntegrins,
such é%%f) ggre(st)gﬁ%%‘“ﬁ%ﬁ%ﬁﬁ%ggﬂlﬁ%%h@g ‘ | re%%ugéeéatgii?ﬁ%%sgglggher or both
of t haekaw it ramuesreactidmatrd méigatedrniticnilyrmphavficaarsmurable toedhemses. In vitro
nodel s of .infla tign .and i ne , rgsponse, i nhi hire nt.j badi es to CAMs
or B AT th 2t AR of AR LARRRET iUk B RSP B

prol i fyghid dfQRe faBOMBE YADGataRs @G814cRITIDIS dayiiprincytit@n infln@htoryredi at ed
cytolysis and antigen-specific induced tolerance. The rel evance of the in

Vi t r o respanses it inbalieved thpbantagenisin of LRI &, CRLIIGAN ipferastions Wilrls@s direct ed

agai nsf, . {:AM - exanpl e, antibodies directed agai nst LFA-1
can p?lté}bliélnfl @f%?%g@rr%ﬁ()ﬁr&réj ection and prolong heart allograft survival
in mce (Gorski, A ; |panmunol ogy Today, 1994, 15, 251-255). OF greater

significance, ,antibodi.e I rected. against | CAM I have s efficacy in

Vi vo Aghasgnﬁgxp d?'ﬂ‘?‘}sgﬁ‘ﬁﬂt'%rt%‘eﬁ‘éﬁgp@sfﬂr&lﬁ%ﬂﬁ%ﬁt’?gé’g%&g@E%Bwsr%Fﬁiat €all ograft
rej ecliicQRoiaf@ring SAWEEAlIAd @S{tagédti difectddQighingt ditheReonibaneSC Byesiieailgt , L., in:
Adhesi on Mol ecul es; Wegner, . D, Ed.; 1994, 1-38, Cosim, C. B.; et al.,
J. | mblosking ofgbpCAMs, awiies feriexample IGAN In aTiE Lepkoinegring, suchas foF i ti s Rneum

1994, ?%né{)lgg,%;ﬁrﬁ%}oy arftiddaRD 0 S3iddi &ifeh Sﬂbotﬁg?‘m&% mbiefutks have

denons osuppressive eftects in bone marrow )
effectively inhibits inflammatory responses. In vitro models of inflammation and immune

response inhibited by antibodies 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
supported by in vivo studies with antibodies directed against ICAM-1 or LFA-1. For
example, antibodies directed against LFA-1 can prevent thyroid 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
rheumatoid arthritis (Rothlein, R. R.; Scharschmidt, L., in: Adhesion Molecules, Wegner,
C.D., Ed.; 1994, 1-38, Cosimi, C. B.; ef 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 allografts (Fischer, A.; et
al., Lancet, 1989,’2, 1058-1060 and Le Mauff, B.; et al., Transplantation, 1991, 52, 291-
295).
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transplantation and in the prevention of early rejection of renal
allografts (Fischer, A ; et al., Lancet, 1989,2, 1058-1060 and Le Mauff,
B.; et al., Transplantation, 1991, 52, 291- 295). -2 %Ngveerg)?r 03 It
has al so been denonstrated that a reconbi nant soluble To &RF1 can
act as an inhibitor of the ICAM1 interaction with LFA-1. Soluble | CAM1
acts as a direct antagonist of CD18,CDI 1/1CAM1 interactions on cells and
shows inhibitory activity inin vitro nodels of imrune response such as
the human m xed | ynphocyte response, cytotoxic T cell responses and T cell
proliferation fromdiabetic patients in response to islet cells (Becker,
J. C; et al., J. Inmmnol. 1993, 151, 7224 and Roep, B. 0.; et al., Lancet,
1994, 3Jubes alsodigpn derpepstrated thap e resembinanhsalulle fomsof IQAM- I tratact as ge. pr ot ei n

I l: ' ' . .hi-nRdi N9 <0 to the. Leukointegrins
Egvgcg H@?gﬁg@uﬁﬁgﬁg eﬂ?i ?‘gefa#‘ﬁ‘?%‘ i%’?hSOIWbL?W%ﬁasaﬁg‘r?%mnoI ogi cal
r esponsetgoitiosf GIBE)CD fl/HCAM- 1 Intérhetidnsoh ey atd shoRb inHIBIFy 3L AL Ny Ne or

i nfl t ' s. However proteins have significant “deficiencies as
It Eer gm@)@%ﬁ'&ﬁf@i’eﬁ"}?&wpwwﬁ@ ths dwmap mixed lymphaeyte vespenseor al | y and

ot ent icHotd O TREN RABbAs¥S 404 TEdIC ol ifelt biid bfieRls i Lggul es for
(F:)hr oni gﬁoadm' ni st ﬁg i osn. Furt hgé}%r e, ioglr%{}gid%ﬁ%gdsé%wﬂ Eé&g%’zﬁﬁslec@ 'sj?te

gener alcPls Begkers] (o of 6., pinuund. 1993y &5 417224rand Roeg, & 0. e diaendesen

descri ggy i4¥3t (e 5iterature which affect the interaction of CAMs and

Leukoi nt edri ns. R'nat ural product isolated fromthe root of Trichilia rubra
was found to be inhibitory in an in vitro cell binding asfsay I(I\/Uslza, L. L.;
et al.,.Tetrahedron, 1994, 50, 11369-11378). One series of nol ecul es -
(Boschéﬁhr’?',‘ﬁf‘rf“%afﬂ@ﬁ %%EF?'}S“ét.ed that lareepretain modeculey whichzanggonizsdbtiel | i, D.
;e blding of thdBAMBHE LekR3McgAfls MR eraflitDlpol Bl UAiehyPe Orally
active in a reverse passive Arthus reactioh, an Induce de of

i nf | amiflanypatoryandiimmunelogisalaesposstsinften asstoctapddi Witlathe pathogenesis ffChang, V.

H; et , ﬁH{n . : | 4..1992,..69, 155-164). Another series of
ol ecu egxy Va\llgtso 1 g%e] ?r &Eﬂ%ﬁ{ﬁ%{%%edl_se?ses. Howeéver proteins l)nave signiticant
deficiencies as therapeutic agents, including the inability to be delivered orally and
potential immunoreactivity which limits the utility of theses molecules for chronic
administration. Furthermore, protein-based therapeutics are generally expensive to

produce.

Several small molecules have been described in the literature which affect the interaction
of CAMs and Leukointegrins. A natural product isolated from the root of Trichilia rubra
was found to be inhibitory in an in vitro cell binding assay (Musza, L. L.; et al.,
Tetrahedron, 1994, 50, 11369-11378). One series of molecules (Boschelli, D. H, etal,J.
Med. Chem. 1994, 37, 717 and Boschelli, D. H.; et al., J. Med. Chem. 1995, 38, 4597-
4614) was found to be orally active in a reverse passive Arthus reaction, an induced model
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
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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orally active in a delayed type hypersensitivity reaction in rats
(Sanfilippo, P. J.; et al., J. Med. Chem 1995, 38, 1057- 1059) Al of

t hese nol ecul es appear to act nonspecifically, either fNo WF |@p$g t he
transcription of ICAM1 along with other proteins or a? A8PP ul arly
to inhibit the activation of the Leukointegrins by an unknown nechani sm
None of the nolecules directly antagonize the interaction of the CAMs with
t he -3 dzukpintegoios. 2)0630 lacklofipoteagy, lask of3ekectioity andlaek oﬁ@ts esfic | ack of
selectivity and | a.s hani sm of acti on, e descr.i bed,
smal | not @X‘ﬁ‘?‘@g‘ 053138%( th‘i" fi?é}éf@ ‘;B‘“B@ qu'.lﬁsé'éQ BeYlikedy to l@ﬂﬁ?ﬂaﬁaemry foruse. It
fol | ows thdpapeutiobé, nol ecul es having the simlar ability as |arge protein
nol ecul es to directly and selectively ant agoni ze the bi nding of the CAMs
to the Leukointegrins would make preferable therapeutic agents. W9839303

di scl os | ass of ..smal | | ecul itnhibitors of the interaction of LFA-1
and | CAl ffﬂog(ﬁgﬁi%g%qg%ql "{%&FS{ falbﬂbté{las(i)%? Brsweineolegulésitol i n and
der i vat idiealyparndkeleetivEid-ah i i and | CAM 1.
W9949856 dl}ks)acl oses A ?l a??a g‘fzgé? ?iu%g rb%e‘%‘%”n 'nfﬁ"bﬁﬁ (I)"?Isl ‘l&gﬁgéﬁm"fﬁ‘ di ng

to LFA- makaprafereble thegapentioagentst We09839303 idisalodes 4 class ﬁéﬂﬁﬁlﬁm@lﬁecﬁl@e

w2 o, RSP pS M ERRRBLATE Rl pif IR SrOpET Biotgses taf wpitungat
Co2al kyﬂembme—:ﬁaaﬁblkryhnd Wﬂﬁfa@v@s bivg |E§ wagpmdﬁwlm%%@g FigLf I to 3

carbon at Cé =C(
=C( C( O Aad 1 Al\‘fdd(v’©9ﬂ519856 m@pmaeglass of e (m)nmmc iniGbMbRIAJCAMbRKRIN R
is sel e&;@ﬁAflrmMlecl ass consi sti ng of 4 21 Novenber 2003

Summary of the Invention

A first aspect of the invention comprises compounds of the formula I

RY A
T
! N
A\,D’N‘fl;

wherein:

Al is=N- or =C(H);

A2 is=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO,alkyl or
-50,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D s =N-, =CR!)-, =C(H)-, =C(SO0,R1)-, =<C(S(O)R ])-, =C(C(O)R1)-, =C(C(O)H)-,
=C(SR18)., =C(OR13). or <C(NHR l2)., |

wherein R1 is selected from the class consisting of:



(A) -R100, which is: branched or unbranched alkyl of 1 to 6 carbon atons,
al kenyl of 2 to 6 carbon atons or cycloal kyl or cycl oal kenyl of 3 to 6

carbon atons, in which alkyl, alkenyl, cycloal kyl or gyﬂloggrhg 3dr oup
one or nore hydrogen atons are optionally and independently replaced with:
(i) halogen, (ii) oxo, (iii) aryl or heteroaryl which is selected fromthe

cl ass COE& st 760, of henyl, naphthyl, indolyl, thiophenyl, pyridyl,
pyrim di y1 uryI rolyl, oxazolyl, thi azol yl, yrazol yl, isoxazolyl,

i m dazol yl , b&@bﬁﬂd&ﬁ@hﬂanche@%lﬁﬁjl 8f P't(y b gax]bf)h sylllkgliﬁ Rgg t@ %Ola%)on

pyrlda2|nyl pyrazinyl, triaz ziny
benzo[ b] f ur aftoms o gysleslisylion pmicbaihqdw ofmtaﬁ oizinbn atoRRNiat whiok alkyl,,

benzi m dazol u urinyl qui nol i zi nyl ,
ci nnol i nyl, Mkﬁgq%xe *“M’“ c%gg(lb lﬁ%‘}ﬁﬁmfa%ﬁwogen poasiage nyl and
qui nazol i nyIQthleM)ewdmd@eﬁdenmprrq;lhwar@men atons of said aryl or
heteroaryl 9(5 ﬂ‘ire optionally and i ndependently replaced with: (a) alkyl
of 1to 3 catho¥9&Ms. (b) ' -000H, (C) -SRCH, (d) -PQOH)2, (e) a
group of the(;fgordmla COO?8 wherein R8 is straight or branched al kyl of 1

to 5 carbon gtons or cycloalkyl of 3 to 5 carbon atons, (f) a group of the
formul a - NRYRp a rwmmeﬁemaagmmaeaedﬁeme clasﬂdﬁﬁﬁﬂﬂgaf thngl hydrogen

atom al kyl of r oal. k to 6 carbon atons or
acyl of 1 to 7 é’gb%hﬂ ﬁ}% Pﬁg Re%@yé’é R!Y’-'Bﬁﬂ“%l@‘fﬂo?ﬁéfm lylite a saturated
h%/droct:)a{ ban bri dgezodfl, tiazbiyl, @yﬁﬁb@@ﬁs&éa@@[ﬂ%id&?olﬁrp%mgzrolw th the nitrogen
at om bet ween
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinplinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalan_inyl, quinoxalinyl, napthyridinyl,

 pteridinyl and quinazolinyl, wherein one or more hydrogen atoms of said
aryl or heteroaryl group are optionally and independently replaced with:
(a) alkyl of 1 to 3 carbon atoms, -

()" -COOH,
() -SO,0H,
(d) -PO(OH),,

() @ group of the formula ~COORS, wherein RS is straight or
branched alkyl of 1 to § carbon atoms or cycloalk&l of3t0 s
carbon atoms,

(H)  agroup of the formula -NRIR10, wherein R9 and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbdn 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 hetérocyclic ring, _

(8) agroup of the formula -CONR!IR12, wherein R11 and R12 gre

each independently a h:ydrogcn atom, alkyl of 1 to 6 carbon atoms
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them forma heterocyclic ring, (g) a group of the fornula --CONRL11R12,
wherein R11 and R12 are each independently a hydrogen atom alkyl of 1 to

6 carbon atons 4a 21 Novenber 2003 (h) (i) U (k) (1) - r - NMe-,
or cycloal kyl of 3 to 6 carbon atons, or wherein Rl1l a%giq\@%mgl%%znoso?i tute a

saturated hydrocarbon bridge of 3 to 5 carbon atons which together with

the nitrogen at om betwee h orma, heterocyclic, ripg, wherei n one -
carbon atomin said orrWHﬁG@%(fgtit%g]icﬁfagnf’@“ﬁp.??lﬂl\%fﬂ”;ﬁplg dg@fejld by -0-, -S|
S(Q-, S&-, a grou%oﬂgtiﬁlﬁ%im%yd%on\gﬂﬂéébm B8 carboRafdudr 0gen atom

or an alkyl or acyl group of 1 to carbon atons, a group of the fornula
-SR14, wherein R14 iwhigh kyg¢thegerithethe nitrogen atom bgtivgen demafopn agr oup of 1 to 7

carbon atons, -CN, qr.an aki di no of t rrul Rl15 NNR 16 R17
wherein R15, R16 an 903'2?11 (e:(;iengtﬁg{%ﬁ%g%‘eoﬁl relﬁfl{og,a%gn%ﬁﬁ%gen

hydrocarbon bridge is optionally replaced by —O-, -S-, §(0)-, SO,-,

-NH-, or —-NMe-,

(h) agroup of the formula ~OR13, wherein R13 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,
(i) agroup of the formula -SR14, wherein R14 js a hydrogen atom, or

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

G) -CN,or
(k) an amidino group of the formula
N/Rﬁ ' |
/"\N/ R
,IQW

wherein R15, R16 and R17 are each, independently, a hydrogen
atom or alkyl of | to 3 carbon atoms and wherein two of RI5 Rl6
and RU 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
contains 1 to 3 carbon atoms,
(n) a group of the formula -NHCOOQalkyl, wherein the alkyl moiety
_ 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,
() -CN, | o
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atomor alkyl of I to 3 carbon atons and wherein two of R15, R16 and R17
may additionally constitute a saturated hydrocarbon bridge of 3 to 5

carbon atons. which together with the nitrogen aton(s)glﬁﬁg%gﬁggédb%mforma
yh,

het erocyclic ring, halogen, a group of the formula N wher ein
the al kyl noiety contains | to 3 carbon atons, (n) a group of the formula
- NHCOQal kyl , =y ORIV IR2O N Rd 19t atons, (iv) a
group of the(v%%rgi)‘gb§%%f]%@m%\hn§rel n %18’%%r§'tﬁr%i g P%%?g%c ed  al kyl of
| to 7 carbon atindependentlyca bydrkgén asémpalkyl of ldaSwarboatatorss o v) - CN, 4b 21
Novenber 2003 (vi), a group of the fornula -CQ\IRJI8R20 erein R19 and R20
are each, indegs¥elgalyl of 3 to hoatberyatamsishesginil” and R2D gomstisete Bon at ons or

cycl oal kyl of 3 r BO0ES rel B%% titute a
saturated hydr ogg@ggﬁ&ﬁcﬁgge' o¥ gd%cyfgwggrcg}gﬁngfo(%ﬁg‘p%l C e@‘%gi’f‘her W th

t he nitrogen at ¢im debgeaestomietwéan them forat @ hetesocy¢lic ring)gnd whereitherein - one
carbon atomin said drocar bon, brjd g optionally replaced by -0-, -S-,
SO o - e Copbbh gt in e BydrackhanchsiEe IS GRBorit EPCSERR T wher ei 1
R21 is a hydrogeQ-,asg8(0y, S&,-, SNHai giluNMg-, br anched al kyl or acyl group of 1
to 7 carbon atons, wherein one or nore hydrogen atons of said al kyl or

?cyl gLoupI i) a@d:@l@ﬁthgfargmﬂﬂ@k@l,\MﬁbilaRéﬂ duwh}:'didgﬁmd?rk@dlay sel ect ed
romthe class consjstin -OH, - ereip the a noi ety
contains 1 to 6SE3BBGY bggquxg§g&y$wﬁgrﬂ¥n@gﬁhm;g atopsg; w%wa group of
the formula - SRgge oMiBFChYHEReR dtém@of Al ARADr AEABrolf ard Bptionally '

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;,

(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 sélect_ed from the class consisting of -OH, -Oalky! (
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,
independently,

(a) ahydrogen atom,
(b) straight or branchqd 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 rcpiaced
with a group independeﬁ_tly selected from the class consisting of
-OH, -Oalky! (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH;, -NHMe and -NMe;,, : | '
(c) a group of the formula ~(CH;)COOH, wherein m s 0, 1 or 2,
(d) a group of the formula —(CH,),COOR25, wherein nis 0, 1 or 2, and
" wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or
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al kyl or acyl group of 1 to 7 carbon atons, wherein one or nore hydrogen
atons of said alkyl or acyl group are optionally replaced with a group

i ndependently selected fromthe class consisting of -G+ Notshiar2oowher ei n
the alkyl noiety is | to 6 carbon atons), -NH2, -NHWVe and -Nwe2, (ix) a
group of the fornmula - NR23R24, wherein R23 and k24 are each,

i ndependently, (a) a hydrogen atom (b) straight or branched al kyl or acyl
of 1 to 7 car bon(eyt oagroap of ehectbamik y{CHY),GONBIRZ e whbrein miscOyd, or@her ei n sai d
one or nore hydrogen atons of said alkyl or acyl group are optionally
replaced with a groupl whnteipRidds straightairdransted allsyd oftletodi caglorconsi st i ng of
-OH, -Cal kyl (Wnerei& the alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and NMe2, (c) O@‘F'oup of the fornmula -{CH2)nDOOH, wherein inis 0, 1

or 2, (d) a @)oupqdternhns drowpgidf the fdrfedl) - 0O0O0R25, wherein n is 0, 1 or 2, and
wherein R25 1s straight or branched alkyl of 1 to 6 carbon atons, or 4c 21
Novenber 2003 (e) aRgroup of the fornmula - (CH2),, CONHR25, wherein n is O,
1 or 2, and whereip R25 is straight or branched alkyl of 1 to 6 carbon
atons, (x) a quater ar 21 QP of the formula R26 I+ RR7 -N 28 wherein
R26, R27 and R28 ar; each, 1 ndependently, a branched or

28

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,

(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,

- tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl and sulfolanyl, wherein 5aid 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 carhon 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

N/R29

)/'k /R30
NCH YT TN

RY!
wherein r is 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, independently, a
hydrogen atom or élkyl of 1 to 3 carbon atoms, and wherein two of R29, R30
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unbranched al kyl group of 1 to 7 carbon atons and Q is a pharmaceutically
acceptabl e counter ion, (xi) a saturated, or partially unsaturated
heterocyclic group consisting of 3 to 7 ring atons sebegt, & AL 0, C
and S, including but not limted to imdazolinyl, inidazoﬁga$ﬁy ,
pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

t et r ahydr of 1, i | . i i - f ol |,
etrahydro ;H[ﬂfnd m%@%d&? o Yhstitutd EEitﬁ‘HYéa{%FHcQ%ﬁ%dgéGlﬁﬁHk ol any

wherei n sai etero up Is optiona nono- or pol ysubstituted

wi th oxo, anziri{oniatoms whichltogdthey withrtbeipitrogersatom(s) betwasothem domn a br anched or
unbranched car box hi c. acid groups of 3 to 6 carbon atons, branched or
unbr anched 3??6“%?%’ FOP8i d groups of 2 to 6 carbon atons, branched or

unbr anc s%faﬁmmcpgraﬁlj,scbtgn@munf 2 to 6 carbon atons, am dino groups of
t he forrrurﬁ?a 29 Rao "~CH2_N'' R31 whereinr is 2, 3, 4, 5 or 6, and R29,

R30 and R31 are each, ingdeRéndently, a hydrogen atomor alkyl of 1 to .3
carbon atons, and wherei'j two of R29, R30 4d 21 Novenber 2003 (F) and R31
may additiona/l_l/)(c {Qt-it te/qR%aturat ed hydrocarbon bridge of 3 to 5
carbon at ons “whi'ch“to®ft heN"wi t h the nitrogen aton(s) between themform a
het erocyclic ring, gugwedi ae groups of the formul a

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R33 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 heterocj(clic ring,

(G) arylor hé_teroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl,
thiazolyl, pyrazolyl, isoxazolyl, irnidazolyl: isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazotyl,
quinolinyl, isoquinolinyl,. purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyl, napthyridinyl, pteridinyl and quinézolinyl, wherein one or more
hydrogen atoms of said aryl or heteroary! group are optionally and
independently replaced with:

(i) alkyl of 1 to 3 carbon atoms,

(i) -COOH,

(iii) -SO,0H,

Gv) -PO(OH),

(v) a group of the formula —COOR3_6, wherein R36 is straight or branched

alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,

de



R33 INS i~CH2), NN, Rsa R3 Ras wherein s is 2, 3, 4, 5 or 6, and R32, R33,
R34 and R35 are each, independently, a hydrogen atomor alkyl of I to 3
carbon atoms, and wherein two of R32, R33, R34 and R35 ayveasish bpgpal 1y
constitute a saturated hydrocarbon br| dge 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, — napif)hy grodg épdhxkonﬂmanﬂkéﬁRBB Wérélqu mmﬁiﬁﬁeex&m fuyl,
pyrrol yl, oxazol y%r hi azolyl, pyrazol gfﬁi | soxazol yl, im dazoly

i sot hi azol yl , oxa@hpaqunglvaahydrasm 3tbm, alkeil efol eorarbon zpﬁymmlq&#wl
pyrazinyl, tr|a2|nyl I nyl, 1isqindgl benzo fur
benzo[ b] t hi opherffi3, 0i6 ai{qms PRAe R 5%7?%/“’0%%5‘??15"?’{1‘5%%3% qui nol i nyl,

oo ool Y S on A SR e ST BB it 1 o

nore hydrogen &ﬂﬁ&ﬁmgéth&ﬁwﬁhalwﬂuuegeﬂlabmrmwn t@élﬁmahe(&fﬁdyeﬁaal |y and
i ndependently replaced with: (i) al of 1 to 3 carbon atons, (ii) -COON,
(iii) -SOoH, (Mg - PO O—I)2 (v) a group of the fornmula - COO?BG wherein

R36 is straight o d car cl oal kyl of
3to 5 car bo&1 iitatﬁfgup 8}2‘%‘5? rﬁﬁ@%‘r%éﬂig%gb 7““&“8@ dt[gm?rﬁé: rrrul a Y
NR37R38, wher ei Mnd&péndontly RBBydibgerct6i, alkymtapﬁrﬁiﬁﬁlsdxyatoms bydr ogen at om

al kyl of I to 6 carbon atons, cycl oal kyl
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
one carbon atom in said hydrocarbon bridge is optionally replaced by |
-0-, -S-, $(0)-, SO2-, -NH-, or -NMe-,

(viii) a group of the formula —OR#1, wherein R4 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —-S'R“2 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
| a4
s

wherein R43, R#4 and R45 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 5§ carbon
atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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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 nitrogen atom between them form a hebenpe¥sbkCrod3i NY.
(vii) a group of the formula - CONR39R40, wherein R39 and R40 are each,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atans, or V\here%ﬁ% and Rﬂg constitute a saturated
hydr ocar bdR) br&reips of theforrgulg R awbareimR*® and Bileateasacini th  t he ni trogen

at om bet ween t; [ ' . and Lein one carbon atomin
sai d hydrocar EoniE’Eﬁg‘éai@a%"g"?%‘%”:@er%‘3?%8@‘ (f?\;el‘agql&?mg‘gp,r S(O-, SCe-,
-NH-, o - NVepolykibstinitediwith BdRgeh, driTel 000K R 0L a5 WBREREREAL 1S 2

hydrogen atom_ or an al kyl or acyl group of 1 to carbon atons, (ix) a
group of the fghegdha - SR42, wherein R42 is a hydrogen atom or an alkyl or

formila K03 Rftuigiedlorjbgihedt BBocydiy orcle Rlniteienr Yo R alont! °° ' 11
i ndependent |y selectbd/ﬁpo@éro,?@_faﬂd 8¢ or bickslic Iedterdeyiolic groupk bonkisiingI6F 8 t8Nd
hydr ocar bon it AgEisgeissteAfam 80 L 3hwits dhelidime e B3 g@eitsdowi ¢ h the ni i ogen
aton(s) bet wegfidahdiilyl, dinidadolidifiy S bty Cpyrtdlflind pifekid P& R-AI03
- morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydroﬁlra_nyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of: |
(i) oxo,
(ii) -ORI0L, wherein R101 ig;
| (@ a hy&rogen atom,
(b) alkyl of 1 to 7 carbons, wherein any hydrogén atom of said alkyl
~ group is optionally replaced with -OH, -QR 110 (wherein R110 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,
(¢) acylof 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) -CONRI02R103, wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or' wherein R102 angd
R103 constitute a saturated hydrocarbon bridge of 3 to 5 car_bon‘
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 -NMé¢-, or
(e) -COORI104 wht_:rein R104 j5 alkyl of 1 to 7 atoms,

4g



(H) groups of the fornmula NRA6R4A7, wherein R46 and R47 are each

i ndependently a hydrogen atom phenyl which is optionally nono-or

pol ysubstituted with hal ogen, .or R100, wherein R100 isqa8.h66& spafore
defined, (1) saturated or unsaturated heterocyclic groups éons(lglstl ng of 3
to 7 ring atons selected fromN, 0, Cand S, or bicyclic heterocyclic

groups consi gti n { l.ato | fromN ,0 d S, including
DL he P Gl " sl 06, Wheze ﬁ%@%%%?@&?@&ﬁﬂ@ﬁ: pyrrolidinyl,
pi peridinyl, pip@yazdydroges@msmpol i nyl, thionorpholinyl, thiazolidinyl,
azepi nyl, tetrahydropytanyl tetrahydrof uranyl , benzogdi px I

t et r ahydr ot hi oprégylftéfé“?ﬁ_b?&?‘?ﬁ‘?ﬂw%gﬁ%?ﬁw é?r(fyﬁéf‘&(b’ge&?[q’é group is
optional [y mono- or fghy-substituted with noieties selected fromthe class
consi sti.-ng of: (i; oxo, (ii) -OR101, wherein R101 is: (a) a hydrogen atom
(b) al kyl of 1 t(e)7 eaetydns, wherein any hydrogen atom of said al kyl ~group
is optionally rﬁ%a ed vyi(;trh -OH, -OR 110 (wherein Rl 10 is an alkyl noiety
of I to 6 carbo tgl?ﬁ?ﬂ' ~NH2, -NHMe or -NMe2, (c) acyl of I to 7 carbons,
wherein any hydr(eyerphehglinwbbreiaid ?]lﬁ@ﬁ@ﬁbﬁﬁl@ﬁhbﬁlﬂ&iﬂ y replaced with
-OH, -OR111 (wherein R111 is an alkyl noiety of I to 6 carbon atons),
-NH2, -NHMe or - NVeZpolysupstitGenRio-RF}32, whverie RA L Risofkylnd IR0@E3 are each

i ndependently a hydr%en tatom or alkyl of 1'to 7 atons, or wherein R102
and R103 constit ut €2 AP ed hydr ocarbon bridge of 3 to 5 carbon atons

whi ch t oget her w,t 105 Qe 08t d}g% cyclic
ring, and V\here;%r{’ %ﬁ%ﬁ@a@bon atom ic%m)sal %ﬁ@ﬁ%‘%g}:‘g@% ??glggéﬁ?&stoopti onal 'y
repl aced by -0-,3 toS$ carrCtoms SRch togethit witlothe nitdogena@tom between them

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

liydrocarbon bridge is optionally replaced by ~O-, -S-, $(0)-, SO,-,
-NH-, or —NMe-, |

-(iv) -COOR107,-w_herein R107 is a hydrogen atom, or straight or branched
alkyl of 1t0 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 atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class
consisting of: '

(a) oxo,

(b) -OH,

(¢) -OR!13 wherein R113 is alkyl of 1 to 6 carbon atoms,
(&) -OCOCHs,,

(e) _'INH2:
() -NHMe,
(g) 'NMGZ,

(h) -CO,H, and
(i) -CO; R114 wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons, -
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(e) -COORI 04, wherein R104 is alkyl of 1 to 7 atons, 4g 21 Novenber 2003
(ii1) -CONRLO5R106, wherein R105 and R106 are each independently: (a) a
hydrogen atom (b) straight or branched alkyl of | to cl oal kyl
of 3to 7 atons, (c) benzoyl, (d) benzyl or (e) phen%f%&g@%{%@aid
phenyl ring is optionally nono- or polysubstituted with -ORL 12, wherein
R112 is alkyl of 1 to 6 <carbon atons, or, wherein RL05 and 8106 constitute
a sat ur at edviy deglosTibtory darbaigtons, widch Maf be atAiht, BlaadfedWh cpélici 0get her with
the nitrogen. atombetween them forma heterocyclic ring, and wherein one
carbon atom i n 384 WRefRIRPRL A BERS hydregga ajomssfispidrisyl groymisionierallyby -0-, -S-,
S(O-, SX2-,  répthoed Wit ANYRiety frl G ePelted MG h B lisin@ hydrogen
atom or strai gék#rhor braér\ll%%]eeéy{dgf\é %/Ill-d of” 1 tc(t)e 7 ca%%&%?é#ﬁémg (v) straight
or branched al ®fl of 1 to 7 carbon atoms,, alkenyl or alkynyl of 2 to 7
carbon atons, s cygoal kyl of 3 to 7 carbons, wherein one or nore

hydr ogen at ons c?f sal d al kyl, al kenyl, alkynyl or cycloal kyl group is
optional |y repigcedopd 15)wRefd R1VS i ed fromthe cl ass
consi sting of:k?a) dOoxo, (gl;m{%—l, if?@%%ﬁ%%ﬁi‘%‘?ﬁ‘%mm is alkyl of 1 to
6 carbon at ons{¢) ( cd)H2,0C0CH3, - .

(d) -NHMe,
(¢) -NMe,,
() -NHCOMe,
(8) oxo,

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

M -oN, -

() the hélogen atoms,

(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

()  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, fufyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiopheny], |
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxaliny,
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,
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(e) -NH2, (f) -NHWe, (g) -Nwe2, (h) -CO2H, and (i) -C02 R114 wherein
R114 is alkyl of 1 to 3 carbon atons, or cycloalkyl of 3 to 7 carbons, 4h

21 November 2003 (vi) acyl of 1 to 7 carbon atoms, whi shngBYmBE Jjokai ght,
branched or cyclic, and wherein one or nore hydrogen atons of said acyl
group is optionally replaced with a noiety independently selected fromthe

class consisting of pNyr(_dy_l, o%%,ﬁa@%ﬁm&%ﬁﬁ%ﬂl}ﬁgg&ygyz ;)f o>1<ot o(ﬁ)
-C?:roz-ogligfmvmﬂ(eic)n REY %Zégflxl%@ﬁﬁa%ﬂiyli&l%é%wé%@w(léﬁ Bwidazinyl) - CN, (j) the
hal ogen at oms, (k) hﬁ;tr@iigﬂyﬁiaeﬁyﬁﬁ{&g&%l,fi&aﬁmgﬁ%g@ﬁﬁgﬁg@' sting of

i m dazol i nyl, imdazolidi nyl pi/r_rolinyl, pyrr di nyl", ér!di nyl ,
pi perazi nyl, mor phol beugelblthiophenyl.indizoly, benzthiaaolyl, ibenzisidazaldpi ny! |

t et rahydropyranyl, tgf I: 1 henzodi oxol yl . .tetrahydrot hi ophenyl
and sul fol anyl , and ﬁ§&g¥' Il&g‘%{@'ﬁg{‘%lr 15}19’?: %‘é‘f(’g‘&"é'b Wﬁl‘f‘?ﬂe cl ass
consi sting of phenylpthalaninyl, 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 atoins, 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
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tc&ahydro&ﬁophenyl and sulfo_lariyl, wherein said heterocyclic
group is optionally substituted with one or more moieti/cs selected

from the class consisting of the halogen atoms, straight or branched
alkyl of 1 to 6 carbons, and -OR 118 (wherein RI118 is hydrogen or

alkyl of 1 to 6 carbon atoms), or
() straight or branched alkyl of I 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!1? (wherein R119 is hydrogen or
alkyl of 1-to 6 carbon atoms),
(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, isaxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
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napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,
oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazioy betrrzb i nyI
i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo| b] t hi opheny%n,I gazol yI
benzt hi azol yl, benzim dazol yl, quinoli nyI I soqui nolin pur i nyI

qui nol i zi nyl', ci nnopyraginyl, mmﬂnumlymﬂmsnmﬂab'l,rbpnm[b wyridinyl

pteridinyl and qui ng zoI S (a) aryI or
het er oaryl which i s @Iﬁ’é@hﬁﬂrﬁﬂf‘ﬁ’e% 6%@1&%'8"%01%henyl ,
napht hyl, indol yl, hmneﬁﬁsﬂ,mqummytjsphnnﬂquﬁblshxmj cinddlingl,, 4i 21 Novenber

2003 (b) pyrrolyl, oxazol yI thiazolyl, pyraz oxazolyl, imdazolyl,
i sot hi azolyl, oxadi fthglapjnyl »ﬂ“I"é’i‘b‘F‘VI “WW&GI“@(B(R%H myiﬂql dazi nyI

pyrazinyl, triazi ny'qI nggazi@pmh@%ém sauﬁagggpﬁafémmgﬁﬂm}bisf aaaah

benzo[ b] t hi ophenyl enzt nzi m da qui nol i nyl ,
i soqui nol i nyl, puri m)bs;mmdwmllom wynprcanmmﬂsmnlpbtcd Qﬁﬂh@b&lﬁsﬁyl

qgui noxal i nyl , napth |d|n I |d|n in said
aryl or heteroaryl °§“1§3’F°§ﬁ%ﬁ'¥§)‘s M%fggé@éd%lone%ég nor e

noi eties selected f I 1520 u{g strai ght
or branched al kyl &?}J ﬁ%& @gr bons, § d—se%w}d(gﬁ%ere&gleglﬂ? |s hydr ogen
or alkyl of 1 to 6 carhobaton’a),ons) , a heterocycl ic group selected fromthe
class consistin i m da oI|n i m I rroI nyl ,

pyrrolidinyl, %Wer phetiacye ‘cpgrﬁéﬁ’%e}?%‘iﬂd&’ epﬂ%%/ 894) tm[ghq oror phol i nyl ,
thiazolidinyl, azepifidazolinytimriaysiidamy) Bsolinyl, pifralidialy1opipeadinyl,

benzodioxolyl,

' . piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
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 -OR!21 (wherein R121 jg
hydrogen or all_cyl of 1 to 6 carbon atoms), or

(c) straight or branched élkyl of 1 to'7 atoms, wherein said alkyl
moiety is optionally substituted with onie or more moieties selected

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

alkyl of 1 to 6 carbons, and -OR!122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(ix) -CHO, -
"(x) the halogen atoms, and
(xi) ary! or heteroaryl which is selected from the class consisting of phenyl,
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[b]thiophcnyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoqﬁinolinyl, purinyl,
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t et r ahydr ot 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 hal ogen atons, straight or branched f
carbons, and -OR 118 (wherein R 118 is hydrogen or aI k)ﬂ?‘h&g & 28)8‘13car bon
atonms), or (c) straight or branched alkyl of 1 to at ons, V\/nereln sai d
alkyl nmoiety is opguleeliging}, @Mmy!,wswmmxlmwabpymth@H es selected - .
fromthe class cons gen atons, straight or branched alkyl
of 1 to 6 carbons, éfg‘%&w?iﬁ‘féﬁ‘%ﬁ I'h R119 is hydrogen or alkyl of 1 to 6
carbon at ongl), (h‘elhalokenmp&d wherein WD9 is: (a) ar yl or heteroaryl

which is sel ect ed fr(?m the class consisting of phenyl, naphthyl, indolyl,
t hi ophenyl , ’pyrl m dinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, oxazg 1|051 dazol yI i sot hi azol yl, oxadi azolyl, triazolyl,
t hi adi azol y]w dadh yly 4] 21 Novenber 2003 (b) pyrazinyl, triazinyl,

i ndol yzinyl is mygdp@slulfubﬂam@[ bl furanyl, benzo[b]thi ophenyl i ndazol yl,
benzt hi azol yl', benzi m dazolyl, quinoli nyI i soqui nolinyl, purinyl,

qui nol i R3nyls, ci nnol i nyl, pt haI ani nyl, quinoxalinyl, napthyridi nyI
pteridi nyl 6&] ﬂ (irnazol inyl, wherein said aryl or het eroaryl noiety is
optionally bR BYERBBAM 9 one or nore noieties selected fromthe class

consi sting gh) t hRnéikld g anbrahcied allsl ool &8 cﬁho@ﬁ@ﬁﬁsﬁdrﬁlbkﬂtb’l of3tb30 6
carbons, and -OR120 (wherein R120 is hydrogen or alk of 1 to 6 carbon

atons), a het ereathen stemg M@QW%&‘#@ alkyhorrayshpatkyberounds °E$E9‘i’§11¥ substjtuted
' with: _
(i)  a group of the formula --0R48 wherein R48 s a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(u) a group of the formula -NR49R50, wherein R49 and R30 are each,
_ independently, a hydrogen atom, alkyl of 1 to 2 carbon atoms, or acyl of
1 to 2 carbon atoms; |
R4 isa groiip of the formula {CRIIR32), (CRSIRS4)RSS, wherein,
X isOorl, ' ‘
y is O'or 1,
R31, R52 and R53 are each, independently:
(A) ahydrogen atom,
(B) a group of the formula ~OR36, wherein R0 is a hydrogen atom, or an
alky! 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, |
R34 is:
(A) a group of the formula R57, wherein R37 is independently selected from

the same class asis Rl, or
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I m dazol i nyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi per azi nyl, norpholinyl, thionorpholinyl, thiazolidinyl azepinyl

t et rahydropyranyl, tetrahydropuranyl, benzodi oxol yl, gggﬁ?ﬁophenyl

and sul fol anyl, wherein said heterocyclyl is optional y s stituted with

one or nore halogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 is hydroge al kyl g&hé to 6 carbon atoms), or (c)

strai ght or (B} aA@Fu® Qfl%for@ﬂlarq W&@@m;R indépenderitly salekted noiety is.

optionally SUbsh mr’&ed wi th one ﬁs nore noi eties selected fromthe class
consi sting of t f SHBSClassATES RS r ai ght or branched alkyl of 1 to 6

car bons; sand - OR122 (wherein R122 is hydrogen or alkyl of 1 to 6 carbon
at ons) , R(ix' -CHOP (x) the hal ogen atons, and (xi) aryl or heteroaryl which

i s sel ect edafyl onhétérearyl whichdosdectéd figm dlie amrc»hslsurfgadﬂﬁhlawlr i ndol yl ,
t hi ophenyl , ri gyl furyl| pyrrol I oxazol yl thlazolyl
pyrazol yl , P&ﬁ&*aadmlymw&%fywdﬁw ){ myxiyleexizolyl, triazol yl |

t hi adi azol YihiaZBW | isoRYERE J&@l%lj | soi ndol yI
benzo[ b] f ur anyl nzomlg ’f%l op lﬁllFdaz';)lkdazo E%Glylb zt gotﬂ)f%olyl
benzi nmi dazothjad laquﬂ dniylllyl pmquyhoiazwl,,mcﬁnlymmxu l,somldo@], Novenber 2003 (J)
qui nol i zi ny ni n xal apt, :
pteri di nyl Le@@@ﬁﬁ@@&mﬁfﬁj@ﬂ% *:6‘5%%[1‘&[]8’%‘6‘3%9]&"( &?&"@K‘{% MP Xwher ei n
R a i s R100quinolinyl, 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:

(A) R39, which is aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiaz&iyl,- triazolyl, thiadiazolyl, py.rida;inyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b])thiophenyl,

: in_dazdlyl, benzthiaz_gl_yl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, qixiﬁolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms
of said aryl or hcteroa;ﬂ group is optionally and iridependently replaced
with: o
(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,
(ii) a group of the formula ~COORY0, wherein R60 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of3to5

carbon atoms,
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I's an oxygen or sulfur atom R3is: (A) a hydrogen atom or (B) branched or
unbranched al kyl of 1 to 3 carbon atons or cycloal kyl of 3 to 5 carbon
atons wherein said al kyl or cycloal kyl group is optiongal ted
with: (i) a group of the formula - OR48, wherein R48 f@’gé’%“ﬁggﬁé’amm or
an al kyl or acyl group of | to 7 carbon atons, or (ii) a group of the

formul a NR49R5C(un)V\hﬁgreumofﬁ9f(ﬁ-ﬂﬂudﬁQRéheﬁk&qﬁrem ROUgpeRO2RE yachd hydr ogen
atom alkyl of | to .2 carbon atons, or acyl of 1to 2 carbon atons; R4 is

a group of the formiRdepepdentlyshydrogansiten @%%ﬂ“ﬁmﬂ‘é’llﬁf“qﬁl s 0 or 1,
yisOor 1, R5 1, R52 gpnf i REASH drogen atom
(B) a group of the forml}:ga d?gd &%herfglqg%RSG ?lgwéx%ord&%%ﬁl Eth]?l)m or an

al kyl or acyl grOUpo@fboihatdmszoﬁahmmm6bm116>2c&£ﬁtulazr@mﬁtaédor unbranched
al kyl of 1 to 3 carhbon atonms_ar cycloalkyl of 3 to 5 carbon atons, R54 is:

(A) a group of the fydpgarhombrid g‘i/ﬂfé@l%ﬁ@ﬁﬂtgmﬁﬁﬁ’éﬁ'éﬁﬂ@hm\ylﬂsﬁleect ed from
the sane cl ass as |%@%gg[0ﬁge%f§ﬁéa@m egl%@% %@%ﬁggroup of the formula

-OR58, wherein R58 is I'ndependent ’same class as is Ri;
R55 i s: ~ (iv) a group of the formula -CONRS3R64, wherein R63 and R64 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 R63

and R64 constitute a saturated hydrocarbon bridgeof 3to 5 carbon
~ atoms which together with the nitrogen atom between them form a
heterocyclic ring,
(v) agroup of the fomiula ~OR63, wherein R65 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of _l_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 afoms,

(vii) -CN,
(viii) nitro, or
(ix) halogen, |

(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R59,

(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

polysubstituted with halogen or oxo,

D) a groq'p of the formula -COOR67, wherein R67 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to s carboﬁ atoms, |

(E) a group of the formula —NR68R69, wherein R68 and R69 are each,
indepcndently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon
atoms, cycloaikyl of 3 to 6 carbon atoms or écyl of 1 to 7 carbon atoms,
or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to
§ carbon atoms whi(;h fogethcr with the nitrogen atom between them
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aryl or heteroaryl which is selected fromthe class consisting of phenyl,
napht hyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrol yI
oxazolyl, thiazolyl, pyrazol yI i soxazol yl, im dazol % Nb§é’rf.'6'

oxadi azol yl, triazolyl, thladlazolyl pyrlda2|nyl pyrazin tr|a2|nyl

i ndol yzi nyl , isoindolyl benzo[b]furanyl benzo[ b] t hi ophenyl, indazolyl,
benzt hi azol yl, bengz &HQP&@ k elic rilig, gn,gdwﬁu-em dns @ RO @hdl?.ﬁ? maurinyl,

qui nol i zi nyl, C|nno I ny alanlnyl qui noxal i nyl , napt hyri di nyl,
pteridinyl and qui Qaalabnalwbemhgmapm 8ne or nore of the hydr ogen atons of
said aryl or heteroaryl group is option and pe repl aced
with: (A) R59, (Whi algrowp efitht famuletCONR séﬁ@ﬁﬁ%g-ﬁﬁﬂﬂﬂgg Es

t f h th di nyl,
foryt s pyr oty e”i%psrr%ﬁ“&#@ﬁ%ﬁ?‘ mza?%f‘*@?“?%&%‘éﬁ;ﬁ *a;%%‘y Gazolyl
i th' lyl, d | h dR/, 1
| sothi azolyl, oxadigiel gle 1%[1(??6113’406&'&56%%&&9 or bwhepisi RABZRART] i n

pyrazinyl, tr| azi i soi ndol yl benzo[g ] furan
ARIQY!

benzo[ b] t hi Ophenyl ,comﬁndazahmmm&@dﬂm&nﬂge opdtyd QBWOﬂSyW‘Efﬁ?nol inyl,
i soquinolinyl, puri nqv » ﬁ‘aﬂ‘ Jol lt,g,'rgg% H“ﬁc‘* 'tﬂéﬂ\’fotm Qﬁbewcpmko ring,

qui noxal i nyl , napt HY% qui nazol i nyl, Wherein one or

nore of the hydroger&dq‘;h%p%nogg ﬁ@"mmﬂrﬁﬂlrﬁi M@é@ayyﬁbt@guppmé pptional ly

and |ndependently replace (1) branched or unbranched al kyl of 1 to
6 carbon ato e @F Ca)’%‘b @bk foraful-COR B2, articbein RAZ dsvs hydvogerhatamky| or
cycl oakyl group I’s ptionally nono- or polysubstltute

oxo, (ii) a group cﬂtratglhéOtM‘iheéa Fgﬁ\@[ra?ﬁln gen o

branched al kyl of 1 to 5. car bo&sgatoms or cycl oal kyI of 3to 5 car bon
atoms, 4m 21" Novemif@Fbophams or

(H) a group of the formula —OR73 wherein R73 is a hydrogen atom, an alkyl
, fluoroalky! or acyl group of 1 to, 7 carbon atoms, or R39,
@ agroup of the formula -SR74 wherein R74 isa hydrogen atom, an alkyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R39,
o <N, |
() nitro, or
(L) halogen;
R3 is Cl or trifluoromethyl; _
Z  is=N- or =C(R6)- wherein R6 is a hydrogen, ﬂuorine, chlorine, bromine or iodine
atom, methyl or trifluoromethyl; and, | '
R7 is a hydrogen, fluorine, chlorine, bromine or -iodine atom, methy!, -CN, nitro or
tifluoromethyl, with the condition that when Z is =N- or =C(H)-, R7 is chlorine,
trifluoromethyl, -CN or nitro; '

or a pharmaceutically acceptable salt thereof.

40



(iii1) a group of the formula NR61 R62, wherein R61 and R62 are each,

i ndependently, a hydrogen atom alkyl or fluoroalkyl of 1 to 6 carbon
atoms,. cycl oal kyl of 3 to 6 carbon atons or acyl of 1 . at ons,
or wher ;%n R61 and R62_constitute a saturated hydr ocaﬁrﬁgévebrﬁ@%géebﬂgf 3to5
carbon dtoffOlthi BReq opfe (the rinygntien: gemprises r » gaethad ofar beatingn or hprevéming a

het er ocyafi th g, ey _Qﬁléq' h - R64 erein R63 and
R64 ar enﬁgiggﬁ{atﬁgg%en enté IG%/?l a “%? g%g#egtb%hggﬂ%a}lﬁg% 19 %&%é{eﬁ?ﬂ’e | to
Eea o bewempovnds. oTheye: Icomgkg:idgodctéb)t inhbitiag lthe intefietion 50 &‘élgﬂzﬁi 8dH6dn \fm_d ]
con e a_sat.urat rocarbaop hridge o to 5 carbon atons whic
t oget he?ﬁd\)/\la%?lheﬁ’ hsé)eﬂhf?l@’b%ﬁ ﬁ%ﬁgﬂ%f‘ ﬁ%‘ﬂ‘gﬁ@f‘?fr ugan piptesedlas| adhesiong, (v)
a group méledles {inclaaihg ICARES, [OARLI &d%&@)%hﬂsgrt%%ﬁm@éggﬁs t(EEeDeF%pxﬁ: ;y' :

fluoroal kyl or acyl group of | to 7 carbon atonms, a group

- SR66, I4CRIk®6 is a hydrogen atom or an alkyl , fluoroalkyl or acy
group of 1 to 7 carbon atons, (vii) -CN, (viii) nitro,, or (ix) halogen,
(B) methyl, which is optionally nono- or polysubstituted with fluorine
atoms  a@nthirddpedt ofithlelistvension pomprsds| et REUI TS H RS kink Yh&e nwivélfhoﬁﬂ%m?s(. Q)
branched or unbranched al kyl of 2 to 6 carbon atons ot cycloal kyl of 3 to
6 carbon atons, which al kyl or cycloakyl group is optionally nono- or

pol ysubia §d it : the formula .- 7,
ey oi n” R HHCEpblcdT (RENERE o boftfses i SRR Shgb3TionS SHpfrpEghe
cycl oal Rieveahemianed Sompouls saitabis for(thy preventivupor tefatthéret Jf s MAthAalIRP SR 9,

wher ei n. nd, R69. are each, independently, a hydrogen atom al kyl or
f1 uor oaf‘[@ﬁn%fgk"}egla%dccé’flg@r‘?ns'

A fifth aspect of the invention comprises a use of a therapeutic or prophylactic amount of
a compound described above in the manufacture of a medicament for the treatment or

prophylaxis of inflammatory or immune cell-mediated diseases in a host -in need.:of
such treatment or prophylaxis. :



atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons,

or wherein R68 and R69 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen atom bet n t hem a?f?

Novermber 2003 form a heterocyclic ring, and wherei n_'on f) YRR @3R69 nay
additionally be the group R59, (F) a group of the fornmula - CONR70R7 1,
wherein R70 and R71 are each, independently, a hydrogen atom al kyl or
fluoroal kyl of I to 6 carbon atons or cycloalkyl of 3 to 6 carbon atons,

or wher eiyl itute a satura rocarbon bridge of 3t05
carbon at gfrlrlgg\%ﬂ%ﬂo#%&m% nco"t“?f'steﬁg ﬂ?lp?'ﬂﬁqu‘ftg%/ ween themform a

het erocyclic ring, and wher ein one .of R70 and R71 may additionally be the
group R59, (G a group of the formula - CCR72 wherein R72 is a hydrogen
atom straight or branched alk &5 carbon atonms, cycloal kyl of 3
to 5 carbon atons or R59, (H) a gr of the formula - CR73, wherein R73 is
a hydrogen atom an al kyl fl uoroal® or acyl group of | to 7 carbon :
atoms, or R59, (l) a group of the formla -SR74, wherein R74 is a hydrogen
atom an al kyl fluoroal kyl or @' 4 of 1 to 7 carbon atonms, or R59,
-CN, . nitro, or halogen; RS ikg (§- trifluoronethyl; is =N or =C(R6) -
wherein R6 is a hydrogen, fluori - chforine, brom.ne or iodine atom

met hyl or trifluoromethyl; and,R'R7 is & _hydrogen, fluorine; chlorine,

brom ne or iodine atom nethyl, -CN, nifg or trifluoronethyl, with the
condition that when Zis =N or =C(H)- s chlorine,

R2

wherein, o
R'is seiected from the class cdnsisting of:
(A) hydrogen,

(B) the halogen atoms, and
(C) SO, M" wherein M*is

G Li*, '

(i) Na’,

Gii) K',or

(iv) MgX", wherein X is a hélogen; and
R’ is selected from-the class coﬂsisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of

(i) - phenyl,

(i) pyridyl, and

(iii) pyrimidyl, and
(©) CN. |
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trifluoronmethyl, -CN or nitro; or a pharmaceutically acceptable salt
thereof. 40 21 Novenber 2003 A second aspect of the invention conprises a
met hod for treating or preventing inflammtory and i mugs,Gidr-aBei at ed
di seases by the admi nistration of the described conpounds. These conpounds
act by inhibiting the interaction of cellular adhesion nolecules,
specifically by antagoni zi ng the binding of human intercellular adhesion
nol ecul es (including ICAMI, ICAM2 and |CAM3) to the Leukointegrins
(especially CD I 8/CD 11a), A third aspect of ‘the invention conprises
met hodBethited dEgkiipibd dfakeldfvergbn conpounds. A fourth aspect of the invention
conprises Jpharnaceutical conpositions conprising the above-nentioned
conpoufid® f@ﬂiaflggf‘@d?% ASReRb the ByeHion samprisescomprunds afithé foimalantat ory and
i mune cel | -nedi ated conditions. A fifth aspect of the invention conprises
a use of a therapeutic or prophylactic anount of a conpounfl descri bed
above in the manufacture of aRrked; t for the treatnent or prophyl axis
of inflammatory or imune cell - i gt ed di seases in a host in need: =of
such -treatnent or prophyl axis. 1 Novenber 2003 A final aspect of the
i nvention conprises a conpound of [the fornula wherein, R is selected from
the class consisting of (A) I A (B) the hal ogen atons, and (O
S02- M+ wherein M- is (i) LiAj (L) [Na+,

D~

Ra

R’ O,

wherein:

wherein:

Al is =N- or =C(H)-;

A2 js=N-, =C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -COzalkyl or
-80,alkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-, =C(Rl)-, =C(H)-, =C(SOzR!)-, =C(S(O)R])-, =C(C(O)R})-, =C(C(O)H)-,
=C(SR!2)-, =C(OR12)- or =C(NHR 12)-,
wherein R is selected from the class consisting of:
(A) ;RIOO» which is:

branched or unbranched alkyl of 1 to 6 carbon atoms, alkeny! of 2 to 6 carbon

atoms or cycloalkyl or cycloalkenyl'of 3 to 6 carbon atoms, in which alkyl,

alkenyl, cycloalky! or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:

() halogen, |

(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,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,

-5-



(i) K+, or (iv) MgX+, wherein X is a halogen; and RZ is selected from
the class consisting of: (A the hal ogen atons, (B) aryl, selected fromthe

class of (i) phenyl, (ii) pyridyl, and (iii) pyrim Rche 3CN. 4q
21 Novenber 2003 Detailed Description of the Inventlogmlﬁolts frl(zrgs)t and

br oadest aspect, the invention conprises conpounds of the fornmula | d
wherein: wherein: Al is =N or =C(H-; A2 is =N, =C(H)-, or =C(R)-
wherein R is halogen, -CN, -Qalkyl, -CRalkyl or -SQalkyl, wherein the
foregoing alkyl noieties are of 1 to 3 carbon atonms; Dis =N, =C(Rl)-

=C(H)-, =C(SQR2RI) 'benzﬂGéz%(l ) Rinzimidasdl i Qifblinyl, lscﬁuﬁ(oﬂ)lﬂ), purinfdC(SR 1 a) -
=C(OR | a)-. or =C(NHR I a)-, wherein Rl is selectedfromthe cl ass
consi sting of (A)qumthgy amnelinyl.pthalanimd naneralinpppapibyadiogs kyl of 1 to 6

carbon atons, alk t | oal kenyl
of 3 to 6 carbon gfw dlﬂ’fl é\‘ﬁll %ﬁﬁﬂ?lk%ew% ?/‘forg}{g&%g&wtb Of%ml y
cycl oal kenyl groupryoe hexeroatyrl grdmpdmgﬂmnahiy)ami lad@endgttlyonalabgd mﬂi

i ndependent | y repl( Cedlle othI to(j garg'on A5
(b) -COOH,
(c) -SO,O0H,
(d) -PO(OH)y,

(e) 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,

(f) a group of the formula ~NRIR10, wherein RY and R10 are each
independently a hydrogen atom, alkyl of 1 to 6 carbon atoms,

cycloalkyl of 3 to 6 carbon atoms or acy! of 1 to 7 carbon atoms, or

wherein R9 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,

(g) a group of the formula ~CONRL1R12, 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
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, S(O)-, SO2-,
-NH-, or -NMe-,

(h) a group of the formula ~OR13, wherein R13 is a hydrogen atom, or

an alkyl or acyl group of | to 7 carbon atoms,

() agroup of the formula ~SR 14, wherein R14 is a hydrogen atom, or
an alky! or acyl group of ! to 7 carbon atoms, '
() -CN,or

-6-



(i1) oxo, (iiit) aryl or heteroaryl which is selected fromthe class

consi sting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl,
furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazRhLVimbiiBdazo! yl,

i sot hi azolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[Db]furanyl,
benzo[ b] t hi ophenyl, indazolyl, -5 21 Novenber 2003 benzt hi azol yl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pthal aninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazol i nyl, whergky QR@nRdindBFRpY HOBRA @t oms of said aryl or heteroaryl
group are optionally and indqgendently rep\laced with: (a) alkyl of 1 to 3

carbon atons, (b) -000H, (& -SQ20CH, (d) -POQ(OH) 2, (e) a group of the
formul a - COOR8, wherein is straight or branched alkyl of 1 to 5 carbon
atonms or cycloal kyl of 3 flo 5 g%arbon atons, (f) a group of ‘the fornula
- NROR10, wherein R9 and Ndre each independently a hydrogen atom al kyl
of 1 to 6 carbon atons, cyghpal kyl of 3 to 6 carbon atons or acyl of 1 to
7 carbon atonms, or wherein and R10 constitute a saturated hydrocarbon

bridge of 3 to 5 carbon ato ich t ther with the nitrogen atom
bet ween them form a hé¥ mﬁ?}?wﬁnﬁd{o’g’?@ eachg inggpendenthe Hydrogeha

alkyl of 1 106 car bon SRR e P GaRY ltuHY S gheseibavnof RISORLS o
wherein R11 and R12  4p4RI7 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
contains | 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 tol 6 carbon atoms,
(v) -CN,
(vi) a group of the formula ~CONRI9R20, 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 R!19 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 carbqn atom in said hydrocarbon bridge is optionally replaced by
-O-, -S-, §(0)-, SO;-, -NH-, or -NMe-,

(vii) a group of the formula -OR2!, wherein R2! js a hydrogen atom, or a
straight or branched alkyl or acyl group of 1 to 7 carbon atoms, wherein
Ione or more hydrogen atoms of said alky! or acyl group are optionally

replaced with a group independently selected from the class consisting of



constitute a saturated hydrocarbon bridge of 3 to 5 carbon atonms which
together with the nitrogen atom between themforma heterocyclic ring, and
wherein one carbon atomin said hydrocarbon bridge is, '%F’lﬁ%-l epl aced
by -0-, -S-, S(O-, SQ2-, -NH, or -NMe-, (h) a group g@&t ()zppré | a

- OR13, wherein R13 is a hydrogen atom or an al kyl or acyl group of I to 7
carbon atons, 1(i) a group of the formula -SR14, wherein Rl4 is a hydrogen
atom or an alkyl or acyl group of I to 7 carbon atons, (j) -CN, or -6 21
Novenber 2003 (k) an ami dino group of the fornmula N'I 16 !t wherein R15,
R16 and R17 are eadbH, iOullef¢ntienid the akyhydiadgemtaias dbho 6 cadbokatonss), 1 to 3

carbon atons and wherein R16 and R17 may additionally
constitute a satur gy - W%E‘éf{ﬁ%ebrl dge of 3 to 5 carbon atons which

(33 har ogen. " KA g R BRI YRR RER s B g R L7 "
nmoi ety cont al ns 1allk91 é’rz&@tf ﬁp@'f(l)rm'] céﬂbbnatogtsowlhemin deorfmengul a

- NHCOCal kyl , wherein_ the al i, e cont ai ns to. 3 carb (1v) a.
group of the for muhydrogengions %@F‘éh‘ﬁ(l ?fl@yi groyp AL %{0“6\? gﬁ‘?&‘ﬂ #h 2y Kyl of

1to ’7 carbon at omgQf ifrdepkRdnklY sclREted floth fie CAEPEThsBEAFDT -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,
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 indcpendéﬁtly 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, wherein m is 0, 1 or 2,

(d) a group of the formula —(CHz)nCOORZS, whereinnis 0, 1 or 2, and
wherein R25 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 R29 is straight or branched alkyl of 1 to 6 carbon
atoms,

(x) aquaternary group of the formula
R

- N“_ R27 Q-
R28

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



(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 atons or
cycloal kyl of 3 to 6 carbon atons, or wherein R19 and i e a
saturated hydrocarbon bridge of 3 to 5 carbon atons V\h%ﬁotgggg%rlhégré W th
the nitrogen atom between them form a heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -S-,
S(O-, S2-, -NH, or -NMe-, (vii) 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 ato%b_rﬁ’i@ﬁéc?&ll@ylrgg%ﬁ S W_rctgﬁg%dart&gggngﬁons of said alkyl or

acyl group are optionally ace a group i déspaendently sel ected
fromthe class censhateuticallyfaciRpBablercodteNivrenber 2003 - OH, - Qal kyl (wherein

(i) o o o) o SPRRHIE sl SeesBleaGuelerors ioeioup omgRingdid tat om o an
al kyl or acyl groupg stbmb stlectdd £8mhQ0,at HES, M@ﬁ‘:ﬁﬁig%w?ﬂ&lgrhuyﬂ?e hydr ogen

atonms of said alkyl or acyl group are optionally replaced w a group
i ndependent | y sé&fbdazabinyly grdazatidiayhpyrelemdi pyriodigirod, piidingal kyl  wher ei n

e S 12 Fon e e, Al 2 (1)
i ndependent |y, (tafrahydropgrangk retrmbydrpfufdnyl Henzaditolgl;, br anched al kyl or acyl
gr’\el O'; Om?)r.gar b Or}et%h?'gpotl%{)phe%ylcalna%luh‘gllan)(l)lf wﬁerte?n s7ai(f gertgg)gygi[cogrigﬁp Ys\’her ein said
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,

(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

29
R

1
R30
\(Cszr/kN/

I
RY

wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R3! are each, independently, a

hydrogen atom or alkyl of | 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,

(F) guanidino groups of the formula

R33
N/

|
/<CH2)S\N)\N/R“

FlQ32 éSS

wherein s'is 2,3,4,50r6,and R32, R33, R34 and R35 are each,

independently, a hydrogen atom or alkyl of I to 3 carbon atoms, and wherein

9.



hydr ogen at ons of
group i ndependent |
(wherein the al kyl

said al kyl or acyl group are optionally repl aced

with a

y selected fromthe class consisting of -OH -Qalkyl

(c) a group of the formula -(CH2) MOO0OH, wherein mis O,
of the fornula -(CH2)"000R25, 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 - (CH2) " CONHR25, wherein nis 0, 1 or 2,

or branched al kyl
formula | R26
I ndependent | vy,

noiety is 1 to 6 carbon atons), - v
et

- NMe2,
a group

and wherein R25 is straight

of | to 6 carbon atons, (x) a quaternary group of the

5 @ R3ZNVRINEM4 FARINGEE hdyifelly B3dstnd aRR@raee each,
twg Qgh Eﬁg 21 Nogentgér 2003 Sunbrzzilnch(rad al kyl group of

ranthed or

1 to 7 carbon tgidescartmndrifee b3 to 5 parhomatoestwhieh togetherwih #lis ritregemt er i on,

(xi) a saturate

_ d, or partjally unsaturated heterocyclic group consisting 6f
3to 7ring aﬁt%‘ﬁﬁs_?'ééﬁg’éﬁq @&“& ?0651?1 ,ettﬁ?c)eﬁﬁﬁﬁg’s, i ncl udi ng blfl{) not |ini tgd
to im daZ@)l M) or Hetedtll Wil R ¥4 seleRied fedrh kel clasp yomsitingiofphenydj per i di nyl

, ot [

pi per azi ny

azepl

hol i nyl", thionorpholinyl, thi i di nyl |,
t et r ahydr opyr ampﬁt,hyté'_ﬂ%é)ﬂy@%?ﬂﬁqu‘i%%fi’lé‘%E‘ﬁ‘{yﬂ ng%g{yﬂ’é}ﬁ?g?lgﬁhi ophenyl
and sul fol a”yltgi%ﬁ%&é@%ﬁ?@&&ﬁ%ﬂak&yg'is‘&’r{?azio%l, SRli2081, | tviaZBA0-  OF

pol ysubstitute

thiadiazolyl, pyridaziny!, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

benzo[blfuranyl, 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:

()
(i1)
(iii)
(iv)
v)

(vi)

(vii)

!

alkyl of I to 3 carbon atoms,

-COOH,

-SO20H,

-PO(OH),

a group of the formula _COOR36, wherein R36 s straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms, '

a group 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
ring, '

a group of the formula —CQNR39R40, 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

-10-



. hed
xii) a cycloal kyl group of 3 to 7 carbon atons, (B) branched or unbranc
f:ar bZ)xyIi%:/ acid groups of 3 to 6 carbon atons, (C) branched or unbranched

hosphoni ¢ acid groups of 2 to 6 carbon atons, (D) br ﬁgsgnt%r Qranched
Eulfgni c acid grgupspof 2 to 6 carbon atons, (E) am di no groups j(gjp t he
formula RR9 (F) , R0 "(CH2 r |I---N, R31 whereinr is 2, 3, 4, 5 or 6,
and R29, R30 and R31 are each, independently, a hydrogen atom or alkyl of
1 to 3 carbon atons, and wherein two of R29, R30 and R31 may additionally
constitute a saturated hydrocarbon bridge of 3 to 5 car bon at ons whi ch

lic ring,
together with t NemeRhithRGRsn & G R)4BEIHEES: hi P repEedhy S
guani di no groups of the formul a %)3 %%@d ?Tgaﬁ her(Z) eﬁ a:lomS
or 6, and R32 R85, -SRH(Odn §OR35NHrredMe-, i ndependent |y, a hydrog

al kyl of 0 3 carpon atons wherein -9 21 Novenber 2003 two of
%2, R)?CS, rf’cﬂrﬁﬁ;’ﬁa‘g? %Hdil‘tr‘aﬂgﬂl‘yh%@mﬁ ltisia bydrogat atomt &can hydr ocar bon

bri dge of 3 to Eh 'i)p%l@*&@f‘WB%Qan%ﬂe# er with the nitrogen aton(s)

bet ween them form™a het'erocyclic ring,
(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
43

N/
l
/kN,R“
!1145

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 satur_atéd hydrocarbon bridge of 3 to 5 carbon
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 R100, wherein R100 is as hereinbefore
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
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
said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(i) oxo,

-11-



(G aryl or heteroaryl which is selected fromthe class consisting of

phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl,

pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl ,2{ ﬁiagé%géry 003
ri

i sot hi azolyl, oxadi azolyl, triazolyl, thiadiazolyl, py azi nyl’,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[Db]furanyl,
benzo[ bl t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,

i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein one or

more hydrogen..at ops, 19 I.g arpol ;Qr heteroaryl group are optionally and
i ndependent |y Q‘Epl'@?ed \/\??Aﬁgm?{) é?qkyl of I to 3 carbon atons, (ii) -COCH,
(iii) -S2OH, (i V) - RAyddgen afon), a group of the formula - COOR36, wherein

R36 is straight or branched. alkyl of to 5 cgarbon atons.or..cycloal kyl of
3 to 5 carbon atorfk) @Y Oﬁlé‘?aﬁi‘)‘b%s’Mkfﬁref‘bmygroﬂﬁﬁ?mgfsﬁéh}n R37 and
R38 are each, independently, .a dr 0 aldeyi1 I LopG16ar bon :
atonms, cycloal kyl  of %OQ%lsébggq%%ﬁerg?%rﬁm“ﬁ%rI%%yIdi%l)f 0;)(f‘“{thgré}ﬁ)cRar ngL at ons,

or wherein R37 and R3{ g aidiétyiiof 1 #o 6 edrbombtechs)yNHc-NHbfe dv-Nim, of 3 to 5
carbon atons which together with the nitrogen atom between themforma
heterocyclic rind®) (vacyhofal tgriaphans, Whiseip aRY YOS MRAYHARId 4br ei n R39

and R40 are each, independently, a hydrogen gtomsial £ 41ip: .6 carbon
atons or cycl oal kyl o‘?frg'@ ‘csd’pém@lry%ﬂxﬁfi 1-(@%, '\g%{er eiliﬁllhﬁ%é“énd Rao
constitute a saturat egf dmAmesiasen th6icstten afond),t-NH, MM MELraNME, whi ch

together with the nitrogen atom between them forn}a het erocyclic ring, and
wherein -to 21 Nov@ybe:CRIRHOZR103, 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-, -S-, S(0)-, SO-,
-NH-, or -NMe-, or _

(e) -COOR!04 wherein R104 s alkyl of 1 to 7 atoms,

(iii) -CONRIOSR106, wherein R105 and R106 are each independently:

(a) ahydrogen atom, '

(b) straight or branched alkyl of 1 to 7 atoms or cycloalkyl of3to7
atoms,

(c) benzoyl,

(d) 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 hydroéarbon 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

-12-



one carbon atomin said hydrocarbon bridge is optionally replaced by -0-,
-S, S(O-, S2-, -NH, or -NMe-, (viii) a group of the fornula -OR41,
wherein R4l is a hydrogen atom 6'r an alkyl or acyl & QUpk erjzog
carbon atons, (ix) a group of the formula -SR42, wherein R4 ydr ogen
atom or an alkyl or acyl group of 1 to 7 carbon atons, (x) -CN, or (xi)
an am dino group of the fornmula N R43 wherein R43, R44 and R45 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and
wherein two of R43, R44 and R45 may additionally constitute a saturated
hydr ocar bon bri dge t eqge t he nitrogen
aton(s) between the%?%?%g%ébﬁ@%eg?ggg}%{apgﬁwggIBEI vig tsh’ﬁ% ﬁ%zh’e formul a
-NR46R47, wherei n RASHart NMe-are each independently a hydrogen atom
phenyl which is o tional I1 nono- or oI ysubstituted with hal ogen, or R100,
wherei n R100 is &: h@@@l“néé %heéﬁmd%lfo medhyqrogensatomy on sedight otheathedat ed

het erocycl i c groups DSt Bld 7 ring atoms selected fromN, 0, C
and S, or bicyclic ﬁ&?erocyc (l%é&gnr%a%g consisting of 8 to 11 atomns

sel ected from NV, st@igltcbr Braniched alkylrog 1bat7 cadionlatomg, atkehyl orialydhgref 2 nyl

o phot i nyl | ¢ hi orolbhEPRY B SrcyElomiehof B canhar whbiehr onmRmsyr any!
t et rahydr opyr anyl , hﬁd‘rbgdi a5k ¥F said kv BkehAL hkﬁ@?%f‘b@cl@dlﬂ l?#lnagisanyl

wherein said heterocyclic group i.s optional 0 y nono- or stituted
Wi th noieties sel copuapally ssplaasd V@¥haas‘§°l§5’ri§ﬂ@ﬂepd@ﬂdfsele€teﬁ feo the class

consisting of:
(a) oxo,
~(b) -OH,

(¢) -OR!3 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

() -NH,,
(f) -NHMe,
(g) -NMe,,

(h) -CO;H, and
(i) -CO,R!14 wherein R114 g 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,
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, .

() -OR!1S.wherein R115 is alkyl of 1 to 6 carbon atoms,
() -NH,

(d) -NHMe,

(e) -NMe,,

1 (f) -NHCOMe,
(g) oxo,

13-



-11 21 Novenber 2003 (ii) -OR101, wherein R101 is: (a) a hydrogen atom
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of s4+1 1 al kyl
group is optionally replaced with -CH, -OR 110 (wherei thbes 2088 al kyl
noiety of 1 to 6 carbon atons), -NH2, -NHWe or -NWe2, %‘c‘)&g%ecyq 01p ? to 7
carbons, wherein any hydrogen atom of said acyl group is optionally
replaced with -OH, -OR111 (wherein R111 is an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHMe or -Nwe2, (d) -CONRi 02R103, wherein R102 and
R103 are each independently a hydrogen atomor alkyl of 1 to 7 atons, or

wher ei n R102 a id‘?@%"i@%}h&e' 186 8l 3k ¢ 9 BYGBR al0ARY bridge of 3 to 5

carbon atons et her "w the ni‘trogen atom between them form a
het erocyclic r(ing, -GMd wherein one carbon atomin said hydrocarbon bridge
is optionally r,epl&ggd by -0-, -S-, S(O-, SQ2-, -NH, or -Nwe-, or (e)

- COOR104, wher 8/ n a‘osénaﬁOWr of 1 to 7 atons, (iii) - CONRLO5RL06,

wherei n R105 agﬁ m&&oﬁcﬁ?ﬁs@%t&rfﬁﬁﬁm{%|cMrilsistﬁ'@ofﬁnmﬁQ(51 n atom (b)

strai ght or branched al’kyl of 1 to 7 atons or cycloalkyl of 3 to 7 atons,
(c) benzoyl, (d) imideplidinyl,(yyrofinghpyrrolidieylepinedding, piperdginyhi ng i s
optionally nono- or

o oo R SRR T T2 L7 2L o 2
hydr ocar bon bri dgetehydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, and

(1) aryl or heteroaryl selected from the class consisting of phenyl,
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[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
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,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazoiyl, 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, pteridihyl 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 js hydrogen or alkyl of 1 to 6

carbon atoms),

-14-



3 to 5 carbon atoms which together with the nitrogen atom between them
forma heterocyclic ring, and wherein one carbon atomin said -12 21

Novenber 2003 hydrocarbon bridge is optionally replaceg Qy s nQDer?_O?a S(O) -
S2-, -NH, or NMe-, (iv) -COOR107, wherein R107 is a hydrogen atom or

straight or branched alkyl of 1 to 7 carbon atons , (v) straight or

branched al kyl of 1 to 7 carbon atons, alkenyl or alkynyl of 2 to 7 carbon
atoms, or cycloalkyl of 3 to 7 carbons, wherein one or nmore hydrogen atonms
of said alkyl, alkenyl, alkynyl or cycloalkyl group is optionally replaced

with a noiety Indﬂx)erkdbeﬂédoyycﬂﬁg@ﬁﬁ;ﬁ&ld‘c[ddrﬁérhﬁle(‘dlﬁ§§ons§>§i’1ﬂ%'o¥ti ng of (a) oxo,
(b) -OH, (c)- -OR113 V\,hg n R113 is alkyl of 1 to carbon atons, (d)
-OCOCH3, (e) - NH2, (*|“)1 'mkdgﬁoltdmvémym(lﬁyl pm’ﬁlm)é,rm;nqnc)mylcoz R114

wherein R114 is aI kyl ag, r@ﬁfh‘ﬂ b5 1, i¥4S v to 7
carbons, (vi) acyl of pl | n% car gt omrré H@RD% ! (%)l?cm‘s)lf(1 %'zeﬁﬂlty branched
or cyclic, and V\/neretﬁtﬁa*mdeomaMrtetrmdmfgenylatbemdmol%,l d acyl group is

[ h | ass
gg;;?g?! Lé (r)]?pl aced t%md?otﬂ%pﬁer}&l Lo s?rﬁﬁ)rlléjn%ptwl}érem said Bgt(ejrofcg/glzrc] the ¢

group is optionally substituted with one or more moieties selected

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

alkylt of 1 to 6 carbons, and -OR118 (wherein R118 jg 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

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, 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, quinolizinyl, cinnolinyl,
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 -OR120 (wherein R120 is hydrogen or alkyl of | to 6

carbon atoms),
(b) aheterocyclic group selected from the class consisting of

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

-15-



(a) -OH, -0OR115, wherein R115 is alkyl of i to 6 carbon atonms, -NH2,
-NHMe, -NMme2, -NHCOWe, oxo0, -13 21 Novenber 2003 (h) -CO2 R116, wherein

Rl 16 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) t “9'9?9' ons, (k)
het er ocycl es selected fromthe class consisting of im%ﬁggﬁ ny ?065

i m dazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
nmocphol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

t et rahydrof uranyl, benzodi oxolyl, tetrahydrot.hi ophenyl and sul fol anyl, and
(1) aryl or heteroaryl selected fromthe class consisting of phenyl,

napht hyl , indolyl, thipipenipyl, megphadipyl, thigmompheliny} thiagelidinyl, asapimily| |

oxazol yl, thiazolyl, p ol yl. isQx lyle, 1m I l;sot hi azol yl ,

oxadi azolyl, triazolyl %&%Q@@rgﬁﬁp&ﬁ%ﬁqmﬁ%ﬁh@ ) Sﬁ"&" |1’nyl , triazinyl,

i ndol yzi nyt, i soi ndol yletrabgitétbidphénil and lsulfélemd ol hdreini sajdhtesnstbeydiyldazol yl
benzt hi azol yl , benzi m dazol ui nol i nyl, isoquinolinyl, urinyl,

zol yl, qu ) ,
qui nol i zi nyl, cinnoli n?IPtEO“ﬁE{Y]&‘FQ:iH‘E“r‘FSA witl oneR5,aete iglogen, sgaight ey di nyl |
pteridinyl and quinazoJinyl, (vii).-S 08, eiin . R108 ,.§21(a) aryl or
heteroaryl which is se{’rée%/]?g aﬁ]fy(])ﬁhﬁ%%%?fﬁ’ 893{@{ st irtﬁvéle’bef“kphe l
napht hyl, indolyl, thippliege or Al o€Y ko 6 Patbbamatding) lor furyl,
(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 | 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, '
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,
quinolizinyl, cinnoliny!, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,

(J) the halogen atoms, and

(K) -CN,and

wherein R12 is R100;
X  isan oxygen or sulfur atom;
R3 s

(A) ahydrogen atom, or
(B) branched or unbranched alkyl of | to 3 carbon atoms or cycloalkyl of 3 to 5
carben atoms wherein said alkyl or cycloalkyl group is optionally substituted

with:
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pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,

i sot hiazolyl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b

benzo[ b] t hi ophenyl . indazolyl, benzthiazolyl, benzini d’%{zgf’g‘f}?{ée’qz&oﬁol i nyl |

i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl, :

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

aryl or heteroaryl noiety is optionally substituted with one or nore

noi eties selected fromthe class consisting of the hal ogen atons, straight

or branched alkyl of 1 to 6. carbo and - 7 (wherein R117 is hydrogen

or alkyl of 1 @; 63@8}”58gth§tf ?43538,2‘@%%}%%%9&@0@ orrer ocycl i c

group selected fr 108 a641 @5Sup dISto Ftca@n Aoms, §3 dazol i nyl, i m dazol i dinyl,

pyrrolinyl, pyrrolidinyl,” piperidinyl, piperazinyl, nor phol i nyl,

t hi omor phol i ny(ii) tagraapbf the fyrmuleeNRAIRS0, wheterrRYUa QPR @R chch

t et rahydrof uranyl,. benzodi oxo] y|, tetrahydrothi ophenyl and sul fol anyl,

wherein said heter'8 "SPGF‘i?"d‘”yg‘?'EYfliog%‘%’t‘:iaHﬁ’éPfW%éﬁéltbpﬂam,W’%dfyloﬁe or nore

nmoi eti es sel ected | hrogabdieatshass consisting of the hal ogen atons, straight

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

or alR§l ish groupoofGhe foriaala -CCRIER I2) ACROBR 5B RES GiMerih, branched al kyl of |

to 7 atonms, wherein said alkyl noiety is optionally substituted with one

or more nofetiieQosd] ected fromthe class consisting of the hal ogen atons,

strai ght 8’? bri?ECh?d alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is
a

hydr ogen flr of 1 to 6 carbon atons), (viii) -CORL09, wherein R109
I'S. R31, R52 and R53 are each, independently:
(A) ahydrogen atom,
(B) a group of the formula —OR36, wherein 1‘156 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,
R4 is:
(A) agroup of the formula R37, wherein R57 is independently selected from
the same class as is Rl, or
(B) agroup of the formula ~OR38, wherein R58 is independently selected
from the same class as is R1;
R3S s:

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, 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 of said aryl or heteroaryl group is optionally and
independently replaced with:



(a) aryl or heteroaryl which is selected fromthe class consisting of
phenyl , naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, Qphgﬁgﬂkyboo3

| sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyrlda2|nyl

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

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

aryl or hewrof&&?" H@'vﬂhﬁ}a is?]rﬁn)tr'hg@%alr?'l seﬁ:%atﬂotrﬂh%la‘% bbhsRRe BF 0T €

noi eti es sel.ected romt consi sting of hal ogen atrons, straight
or branched al kyl piienyl, nepl8hylcmdblyhshioahehyl, Gﬁmﬁﬁl pyﬁmr@mﬁ fatdD i s hydrogen

oralklof1t06c rbon a a heteroc | ected f
the cl )altss consi st i RYT Yl 01‘%0@33@?&?%@*) WW@EEZ‘%%"@H{H“%%#%IS?&? serom
pyrrolidinyl, pi pefsbdﬁa&}zﬂyl ox%&agdlyi\mﬁﬁmrthﬁ@%ol@ﬂ bynd&ﬁn)nlmﬁza@ nyl,

mor phol i nyl, thi onor phol i iazolidinyl, azepinyl, tetrahy ropyranyl
t et r ahydr of ur anyl , tf@éWi’bm‘é’b{ﬂlwl isoipdelyh horpobh iram ebrprobitdiophemd) any! |

uheretn sard et of kgt o PR ORISR LIRAIREY T
R121 i s hydr ogen purimgl Jqulinadifzinyl, tcamﬁ»lmyﬂr bthlalaainyl';m)unomaln()d,)n@thyaxdgtyﬂ or
branched al kyl of 1 i i

at ons erein said alkyl ety is optionally
SUbst 1 tut ed vi t h oAt oIk HAETTdevBeR B te: s pf Prdvdiosde SBhkel ot i ng
of the hal ogen at ogBsaidiryPdiHuter®dryPE@ap Keshtionally and independently 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) a group of the formula ~COORS0, wherein R60 s straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,

(iii) a group of the formula -NRO1R62, wherein RO6! and R62 are each,
independently, a hydrogen atom, alky! or fluoroalkyl of 1 to 6

carbon atoms, cycloalky! of 3 to 6 carbon atoms or acyl of 1 to 7

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 —CONRS3R64, wherein R63 and R64 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 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 ~ORS35, wherein R65 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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alkyl of 1 to 6 carbons, and -OR 122 (wherein R 122 is hydrogen or al kyl
of 1 to 6 carbon atons), (ix) -CHO (x) the hal ogen atons, and (xi) aryl or

het eroaryl which is selected fromthe class consistin |20 3
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, fury?, pytrolyl,
oxazol yl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,

oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,

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

qui nol i zi nyl, cin | X t hyri |nyI
pteridinyl and qui nazgﬁnﬁ&%%ﬂraogsﬁgapgn@dIgﬁ%isar}éﬁ‘r %/? %é’rrel n Rl a
is RLOO; X is an oxygemaliyl sfidroalkpltarnicyl gr3up of 1 (04) cRbdystemgen atom or (B)
branched or unbra cﬁ qaﬁlkyl of I to 3 carbon atons or cycloalkyl of 3to 5
carbon atons wher d al kyl or cycloal kyl group is optiénally
substituted w thiviiilRitdloNovenber 2003 (i) a group of the formula - OR48,

wherein R48 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon
atoms, or (ii) a §Xbupalegenshe fornul a - NRAORS0, wherein R49 and R50 are

each, | ndeDEQﬁ?nH Jl %ngfso(ﬂ)?lgnﬁhp%nglé olysubs:l’l 84 itk HR3Me Som®: ©F

acyl of 1 to carb
and additionally is optionally monosubstituted with R59

(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

polysubstituted with halogen or oxo,
(D) a group of the formula -COORS7, wherein R67 is straight or branched
alkyl of 1 to § 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

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 R39,

(F) agroup of the formula ~CONR7OR71, 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,
and wherein one of R70 and R71 may additionally be the group R59,

" (G) agroup 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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R4 is a group of the fornmula -(CR51R52) x( CR53R54) yR55, wherein, x is O or
1, y isOorl, R51, R52 and R53 are each, independently: (A a hydrogen
atom (B) a group of the fornula -OR56, wherein R56 is,anByhnge80qt om or
an alkyl or acyl group of 1 to 7 carbon atonms, or (C) branched or
unbranched al kyl of | to 3 carbon atons or cycloalkyl of 3 to 5 carbon
atons, R54 is: (A a group of the formula R57, wherein R57 is independently
selected from the sane class as is R, or (B).a group of the fornula
-OR58, wherein R58 is independently selected fromthe sanme class as is Rl;

R55 is: aryl o e # ' [ | 7Ot skl ng of
phenyl, napht E}yi ,Eﬁﬁglﬁhé’\{%wg%@ﬁg,’ a%%/[‘ré?]dél , Syﬁr}?rnﬁréglﬁﬁﬁ)lnﬁgg ?ruéfl

pyrrolyl, oxazolyl, fluérBalRzdridcyl %%ﬁ@api i 7 cdrbeixa@admb,dr RI9(m dazol yl ,
i sot hi azol yl, oxadiazolyl, thazolyl, _thiadiazolyl, pyridazinyl, pyrazinyl,

triazinyl, indgl)yzamgyup dfsie fockalibal-SR7Bewbatin]K rian hydrogematofhhn hikgpheny| |

I ndazol yl , benzthiazolyl, benzimdazolyl, quinolinyl, jsoquinolinyl,
purinyl, quinoli zi nfligroglkyiner acplygroupehhteaheéariyon atO'@TﬁbiQﬂ(&g binyl,
napthyridinyl,(ﬁte[éginyl and qui nazolinyl, wherein one or nore of the
hydrogen atonsof said aryl or heteroaryl group is optionally and
i ndependent |y (Kpl att®go t h: -17 21 Novenber 2003 (A) R59, which is aryl or
het er oar yl selzgieg fromthe class consisting of phenyl, naphthyl,

y

i ndol yl, thiop alogetki dyl , pyrimidinyl, furyl,

R3 s Cl or trifluoromethyl;

Z  is =N- or =C(R9)- wherein RO is a hydrogen, fluorine, chlorine, bromine or iodine
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.

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 pharmaceutically
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,
“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:

Al is=N-or=C(H)-;

A2 is=N-, =C(H)-, or =C(R’)- wherein R’is halogen, -CN, -Oalkyl, -COjalkyl or
-S0aalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-,=C(RD)-, =C(H)-, =C(SOR 1)-, =C(S(O)R ), =C(C(O)R1)-, =C(C(O)H)-,

=C(SR13)., =C(OR13)- or =C(NHR 12)-,
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pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyj,
i sot hi azolyl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, bengaldldhbegheny! .,

i ndazol yl, benzthiazolyl, benzim dazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napt hyridi nyl, pteridinyl and qui nazolinyl, wherein one or nore of the

hydrogen atons of said aryl or heteroaryl group is optionally and
i ndependently replaced wth: (i) branched or unbranched alkyl of 1 to 6

car bon Wﬁ)errrgin ‘i,‘s:ﬁé’l'e%%{l Frﬁhgh?fglag’%ﬁqﬁéigtgfgar on atoms, which al kyl or

cycl oak grou ol ysubstituted with hal ogen or

oxo, (iigaya GHieos, Qi e formula - COOR60, wherein R60 is straight or
br ancheé egl k—yq{ of @{lf%% carbon atons or cycloalkyl of 3 to 5 carbon

atoms, (iii)branohedopurdirariched dlkylrofllato ISRGRISA Atonwh elkeiy oRB 1o 8RErGR2 are each,

i ndependent | a_hydrogen ato al kyl _or fluyoroalky|] of | to 6 carbon
atonms, cycl o%?‘}@?r %F{O\?HWEO%CYGQE‘B‘GH%&%HE G&FH’QB??O“Eﬁ imwhigh alkybar bon at ons,
or wherei n Ridengl) 8ydtoAkFAR S ébalkén Bhabesl idge of 3to5
carbon atons V\_/n?chyt_oglgtqhers’wi th tyﬁg%%i troge(r)lrca orﬁo%ggé\{/\&e%ekn&% hem form a
het er ocycl i ©ptiprally andyndegergeatip replacedhwithor nul a - CONR63R64, wherein R63 and
R64 are ea(-‘(g, ihggtégﬁmdently, a hydrogen atom al kyl or fluoroal kyl of I to
6 carbon atons or —cycloal kyl of 3 to 6 carbon atons, or wherein R63 and
R64 constit fip axsat urated hydrocarbon bridge of 3 to 5 carbon atoms which

toget her wi th..the nitrogen, atom between themforma_ 6 heterocyclic ring, (V)
a group of tHB #BHEH ﬁteg’@ﬂéﬁt}“‘iﬂié?’é?%" emithe classcapsiyiwg odpbedylor  an al kyl ,

fluoroal kyl or. a@pthgll fdBlys thibphedyl! pyRENOEYRLAISI, 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, puriny!,
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:
(a) alkyl of 1 to 3 carbon atoms,
(b) -COOH,
() -SO70H,
(@) -PO(OH,

(¢) a group of the formula -COORS, wherein R8 is straight or
branched allc_yl of 1 to 5 carbon atoms or cycloalkyl of 3 to §
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 carbbn 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,
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-18 21 Novenber 2003 (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
atons, (vii) -CN, (viii) nitro, or (ix) halogen, (B) heh is
optionally nono- or polysubstituted with fluorine at or?érw%\}r%cyﬁbg& I |§onal |y

is optionally nonosubstituted with R59, (C) branched or unbranched al kyl of
2 to 6 carbon atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or
cycl oakyl group is optionally nono- or polysubstituted with hal ogen or
oxo, (D) a group of the fornula -COOR67, wherein R67 is straight or

branched al kyl of1 Ca, REVELD in@fil 13 ,car bon
atons, (E) a grou&g)of B%ﬁ@pf%r(%ﬁgﬂp%%SRGQ,yIQMe’?}el%%é“hg{S gﬁg‘RRGSEﬁre each,

i ndependent |y, a hydr esghrindd¢pendendlylayitydovgen latrom,cdk f | 66 6 Tatbon@tazag bon
atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 tg 7 carbon atons,
or wherein R68 and Re9r exstealkylof & to 6 satbon atames, By whereiy BbhandR e of 3 to 5

carbon atoms which toggr\glatt}wteWséﬁrag%%p%ﬁgxgggﬁng? g\gg@ohg&m forma

het erocyclic ring, an erern one Itionally be the
group R59, (F) a groupvhidh topethérovithuthe nitCfdRACRT betwehe tlemfdRfiG and R71 are

each, independently, a hydrogen at ~alkyl or, flyoroalkyl of 1 to 6
carbon atoms or cycl (5‘5?"[5%}/’”1&“‘35’1358%9}‘8??%%‘?9%%%#O'Brm\ﬁﬂérei n R70 and R71

constitute a saturat egyfnear86RbAG i obhatlg recpladdd by -CAI ISOrS@)QIBOMNI Ch
together with the ni tro%en atom between themform a heterocyclic ring, and
wherein one of R70 andNRzlormdiMeadditionally be the group R59, (G a group

of the formila - C?t?)?Z’a g%u%rgtj tﬂe o%u'.as—&r—ﬁ'{%h%ggrq Rq5 ?sn; hydrogen atom, or
an alkyl or acyl gfoup 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,
G) -CN,or

(k) an amidino group of the formula
15

R
I
6
éﬂ
wherein R13, R16 and R17 are each, independently, a hydrogen

atom or alkyl of 1 to 3 carbon atoms and wherein two of RI5 R16

and R17 may additionally constitute a saturated hydrocarbon bridge
of 3 to S carbon atoms which together with the nitrogen atom(s)
between them form a heterocyclic ring,
(1) halogen,
(m) a group of the formula -NHCONHalkyl, wherein the alkyl moiety
~ contains 1 to 3 carbon atoms, '
(n) a group of the formula -NHCQOalkyl, 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  to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, -
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straight or branched alkyl of 1 to 5 carbon atons, cycloal kyl of 3 to 5
carbon atons or R59, -19 21 Novenber 2003 (H) a group of the formula -OR73,

wherein R73 is a hydrogen atom an al kyl , fluoroalky up of |1
to 7 carbon atons, or R59, (I) a group of the formula é18§§\ﬁé:;}ﬁt\¥é{e2?)glgn R74 is
a hydrogen ato(, an alkyl , fluoroal kyl or acyl group of 1 to 7 carbon

atons, or RS9, (J) -CN, (K) nitro, or (L) halogen; R5is C or
trifluoromethyl; Zis =N- or =C(R6)- wherein R6 is a hydrogen, fluorine,
chlorine, bromne or iodine atom nethyl or trifluoronethyl; and, R7 is a
hydr ogen, fluof¥)ne:CNehl orine, bronine or iodine atom methyl, -CN, nitro or
trifluoromethyl, with the condition tha{)9 en Zis =N or =C(H)-, R7 is
chlorine, trif¥iliot &ioEp R the formpla ~-CANR o’ R nwhpteir Rbt and R2bdeaag cept abl e

salts thereof. As | rein . eutically acceptable
counter ion" is an{rllhgpoehg%]{enly’?gg&%gee&ngtpé’ P'y“yf%%g&zgegﬁ?@gﬂ PAPEE skilled in the
phar maceuti cal art¢w@foaligl BE3 RN al Bt .ahleo For..a di scussion
of what are phar na%)gutaml |y agggeﬁgglﬁg&égtﬁ?ee@ﬁﬁgns&% Rrezefceofl%thtgg %y be had

to Stephen M Ber giagirateq hgdrcarbpryhtidge cfifotoDoraabah omdvhichQugether with
"Pharmaceutical Saktsg | ences, 66 (1977),

1-19. By way of non- 1“:%#?%31 e&t%]; F’@?&{‘fﬁ@%@h{%ﬁ%gﬁc Breprdavhergint at e, and
sul phate ions are onglartoaaeish ircsiid WydioeRPoabri@geGo BpticHall) PptaceFhT €T red are
S o TR i SRS N dgehMecn, Soalkyl - coal kyl of

(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

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,,

(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

-NMe;,

. (ix) agroup 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
cycloalky! 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),

/ -NH,, -NHMe and -NMe;,

(¢) a group of the formula (CH,),COOH, wherein m is 0,10r2,
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- SQ2al kyl , wherein the foregoing alkyl noieties are of | to 3 carbon atons;
Dis =N, =C(Rl)-, =C(H)-, =C(SOZRI)-, =C(S(ORI) - ‘C(C(O)Rl)

= O =C( SR =C(ORl NHRI 2 03
= AOH-, =SRia)-, =C(R a)- = a) - %Ayg\\/%g@% &0%9

wherein R1 IS selected fromthe class conS|st|ng of a, which
is: branched or unbranched alkyl of I to 6 carbon atons, alkenyl of 2 to 6
carbon atons or cycloal kyl or cycl oal kenyl of 3 to 6 carbon atons, in

whi ch al kyl, alkenyl, cycloal kyl or cycl oal kenyl group one or nore
hydrogen atons are optionally and independently replaced with: (i)

hal ogen,  (ii) oxo(d)i iaigrow ¥t th@ForhRlLLOM,,COGRLNwWhereifh R ¢Ur b &1@ the
cl ass consisting of phenyl, napht hyl , i ndol yl, t hi ophenyl, pyrid

pyrimdinyl, furyl, pyrwlmtqu 50s<stmgtybr bttahtl&zl(allg/ll of DW@Z&bNﬁ atohﬁO@iaZOI yl,
i m dazol yl, isothi azol yl, oxadi azolyl, triazolyl_, thiadiazolyl,
pyridazinyl, pyrazi®yl aarwmczﬁthyfonnu arrd@ibgz)aCﬁ)NHR?%mhnwm yis:b 1 or2,
benzo[ b] f uranyl benzoL t hi op he i ndazol yl, benzthi azoly
benzi ni dazol yl, qui nol i H@thfeé‘ba IotRIBhE or branchad plkyl ofil Wcﬁ¢3zbmyl
ci nnolinyl, pt haI ani nybgopgui noxal i nyl, napthyridinyl, pteridinyl and
qU|nazoI|nyI wherein one or nore hydrogen at ons of sald aryl or heteroaryl
group are opti éMal Ryuatetharnewypeddrtfognulepl aced with: (a) alkyl of 1 to 3
carbon atons, (b) - (c) -SRCH, (d) -POQ(OH)2, (e) a group of the
formul a -COORS, wher e R8 is straight or branched alkyl of 1 to 5 carbon
atons or cycl oal kyl od 3 to 5

—N—R?” O

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

unbranched alkyl group of | to 7 carbon atoms and Q- is
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,
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,
(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

29
R

1
RBO
\<CH2>)\

I
R3!

whereinris 2, 3,4, 5 or 6, and R29, R30 and R3! are each, independently, a
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carbon atons, (f) a group of the fornula NRORLO, wherein RO and R10 are
each independently a hydrogen atom alkyl of 1 to 6 carbon atons,

cycloal kyl of 3 to 6 carbon atons or acyl of | to 7 ¢ 1le ke 09’
wherein RO and R10 constitute a saturated hydrocarbon rlékéee 015 i@ to 5

carbon atons which together with the nitrogen atom between themforma
heterocyclic ring, -21 21 Novenber 2003 (g) a group of the formula
-CONR11R12, wherein RL I and 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 RL | aggi ' racar.bon bri el f 3to5
carbon atons %rc ta(t)dggt'a E%‘rl&\}/l\g) ﬁ%tigérﬁéfértgrgg’n%gt% reﬁ%?‘?f\%ﬁﬁﬁi{t %g}nﬁf OFB1 f’id
het erocyclic rafiR3 langy ¥BHSHAN ﬁstﬁa{eta%a@étmwoéﬁ@ bilpa $S835 jon bridge
is optionally re Iacegygl%_-o-, y(% S(O -, 802-),’ - : o OEI@E (h) a
group of the fearpen aom &h%@h@wtmmmmnhm(@nmmeémﬁdbman al kyl or
acyl group of ﬂet&ﬁsiuggﬂl on atons, (i) a group of the fornula -SR14,
wherein R14 is a h (froge >atom or an al kyl or acyl group of 1 tp 7 carbon
atons, (] ) (E)Ch\guanidifdgroaps afithe formugyr oup of the fornmula N R15 11 N Rls

R33
N/

I

o Los

whereinsis 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,

(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,
thiadiazdlyl, 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 rei:laced ‘with:

() alkylof I to 3 carbon atoms,

(i) -COOH,

(iii) -SO,OH,

Giv) -PO(OH),,

(v) a group of the formula —-COOR36, wherein R36 is straight or branched

i
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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R17 wherein R15, R16 and R17 are each, independently, a hydrogen atom or
al kyl of I to 3 carbon atons and wherein two of R15, R16 and R17 may
additionally constitute a saturated hydrocarbon bridge ar bon
atons which together with the nitrogen aton(s) betmee%1ﬁﬁVén§éhé§qg
heterocyclic ring, (1) halogen, (nm) a group of the fornula NHCONHal kyl ,
wherein the alkyl noiety contains 1 to 3 carbon atons, (n) a group of the
formul a - NHCOCQal kyl , wherein the alkyl noiety A contains | to 3 carbon
atons, (iv) a group of the formul a -COORL8, wherein R18 is straight or

branched afkyla Qrfo?r%ofﬂxe?oﬁﬁlﬂbﬂﬂlléﬂfl% Wheréi¥ R3dahi rB8Qfe ich0 6 carbon
atons, -22 21 Novenber 2003 (v) -CN, (v ? a group of the formula

_CONRLOR20, wheindenengarmiyandy eetaﬁter’neaucm of lltﬁ(ﬁe‘i?ébﬂﬂé‘mm& cyelosait ogen at om
al kyl of 1 to 6 gcarbon atons or cl oal kyl to 6 carbon.atons, or
wherein R19" and"@@ %ﬁ@qqt%é%ac))s{ fglt%?é%f %EFPB’&&‘HHW’%NRQ& of 3to 5
carbon atons whj c et he ni t at hem form a
het erocyclic rl?fﬁl cg) Feq ‘cﬁltturgtﬁg hydrosa), oggdﬁe(ﬁr?s[g% mﬁ?&l‘% ¥8% bon bridge
is optionally r@pkﬁf@étﬂ&letthe nitrSgen 0f) betw&alhem foMrr a hdérocYR-, (Vvii) a

group of the fornmula -OR21, wherein R21 is a hydrogen atom or a straight
or branched- al k?l‘g»or acyl group of 1 to 7 carbon atons, wherein one or

W th o ar oo niemen Abie Tyuds X PR RCY, wibeih: B S0 BB P
- Gal kyl (wher ei jndégeadeitigy s hf@rogén/atoRNhRNSE 1ltotdcatbonatdifdlonat 0NMs)
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
one carbon atom in said hydrocarbon bridge is optionally replaced by —
O-, -S-, §(0)-, SO;~, -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,
(ix) a group of the formula —~SR#2, wherein R42 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,
(x) -CN,or

(xi1) an amidino group of the formula
3 _

4 -
/l\ _RH
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

heterocyclic ring,
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-NH2, -NHWe 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 hydrogen atons of said alkyl or acyl group gpeiopal!ly
replaced with a group independently selected fromthe class consisting of
-OH, -QGalkyl wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW
and -Nwe2, (ix) a group of the fornmula -NR23R24, wherein R23 and R24 are
each, independently, (a) a hydrogen atom (b) straight or branched al kyl
or acyl of 1 to 7 carbon atons or cycloalkyl of 3 to 7 carbon atons,

wherein sg r I ARG ALONE . O ai kyl or acyl group are
optional | 3H?egﬂg‘838f{£\%f§‘ﬁ“d§yg$gup i.ﬁa’giﬁre‘ah[ﬁgﬁ??vdgﬁ %%tcég’ fromthe class
consi sting of indeffdentBrh kydrogethmsm| phehblewichk 34 optiehAlyymbso-or t © 6 car bon
atoms), -NH2, -NHMe and -NMe2, (c) a group of the fornula - (CH2)m0O00H,
wherei n'mis @olysubstinged witighalogexpor , ®Be&8in(RH00A igaschepeinbdforee f or nul a

-(O%Z),,OOORZ?eﬁmerein nis 0, 1 or 2, and wherein R25 is straight or
branched al kyl""of "1 to 6 carbon atons, or (e) a group of the fornula

- ( CH2) nCOHR2 Satuaked ¢t iusaturated BetedocOElicZgroufttnybt@ipgdf BidsSatsikal ght or
branched al kyl of | to 6 carbon atonms, (X) a quaternary dgroup of the
formul a R 26 pelgctedsfrom Mg 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
imida'zolinyl, imidazolidinyl, pyrroliny!, pyrrolidinyl, piperidinyl, 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,
(i) -OR101, wherein R101 js:
(a) ahydrogen atom, _
(b) alkylof1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR1 10 (wherein R110 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
(c) acylof1to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR!11 (wherein R1!1 js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
(d) -CONR!O2RI03 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-, -S-, S(0)-, SO,-,
-NH-, or -NMe-, or

(e) -COORI104, wherein R104 is alkyl of 1 to 7 atoms,
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Rea wherein R26, R27 and R28 are each, independently, a branched or
unbranched al kyl group of 1 to 7 carbon atons and Q is pharnaceutically
acceptabl e counter ion, (xi) a saturated, or partiallygpggg%H%gg@@

het erocyclic group consisting of 3 to 7 ring atons sel ected ron1&, 0, C
and S, including but not [imted to imdazolinyl, imdazolidinyl,
pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, thiazolidinyl, azepinyl, tetrahydropyranyl,

t etrahydrof uranyl, benzodi oxolyl, tetrahydrothi ophenyl and sulfol anyl,

wherein said Qg—,t)_(a[@@)qrf{ll{)s;{m@g’q\ e ROOS im?&ﬁ[(b@/a 0% Eg%p%ggy bstituted

with oxo, and (xii) a cycloal kye group of 3 to car , (B) branched
or unbranched car kxyh hydragématgmpups of 3 to 6 carbon atons, (C) branched

h h honi [ f D h
or unbr anched Sul Tt Srgf ¢ R Biarigog Horbbor MBSO Tani dino
groups of the fornul aadmsR 29 Rao "-(CH2K, I X, N R31 whereinr is 2, 3,
4, 5 or 6, and R29, R30 and R31 are each, independently, a -24 21 Novenber
2003 hydrogen at off)or P&@ZRYk of 1 to 3 carbon atoms, and wherein two of R29,
R30 and R31 may di 190 y constitute a saturated hydrocarbon bridge of

B by

3 to 5 carbon at ogether with the nitrogen aton(s) between them
forma heterocycld)c pheangl, 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
3to 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»-,
-NH-, or -NMe-,

(iv) -COORI107 wherein R107 is a hydrogen atom, or straight or branched
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
consisting 6f:

(@) oxo,

(b) -OH,

(c) -().Rl 13, wherein R113 jg alkyl of 1 to 6 carbon atoms,
(d) -OCOCHj,

(e) 'NH2r
( -NHMe,
(8) -NMey,

(h) -COH, and
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(F) guanidino groups of the fornmula N11 R33
wherein s is 2, 3, 4,
i ndependently, a hydrogen atom or al kyl
two of R32, R33, R34 and R35 may additionally constitute a saturated

5 or 6, and R32, R33, R34 and R35 are each,

-(CH2)-S-IN -~N. R34 Rs2 Rss

of I to 3 carbgnyal-piBer 286§ wherein

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen

is selected fromthe
t hi ophenyl, pyridyl,

aton(s) between themforma heterocyclic ring, (G aryl or heteroaryl which
class consisting of phenyl, naphthyl, indolyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxaz J’ -OGPIUHZ‘QLNéremH@Umhb@l?c?id‘t{l’tog)@%ﬁza%rx% (Lriazolyl,
azi nyl razinyl, triazinyl, indolyzlny |50|ndolyl

t hi adi azol yl, pyri

benzo[ b] f uranyl benzcﬂ}'E 0@%%95@#3/ Caﬁbnnﬁazol yl, benzthi azol yI

benz szl 1 () TR ) cnebSORMUAT N Bl SRR LKL

qui nazol i nyl , Mermdmlmnan@nemmre hydtoggenons M1ﬁcy$?iddp@§ Uﬂt{dﬁﬁll( ) al kyl
aced Wi i) alky

heteroaryl group are
of I to 3 carbon &8

Hggdtvlvf %l)nhc}/l and ep(epéJ ep?_@%@%owtﬁqylasmgs&@g (v) a

group of the formysm - COOR36, wherein R36 is straight or branched alkyl of
1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, -25 21 Novenber
t-Reif or mul a - NR37R38, wherein R37 and R38 are each,

2003 (vi) a group @
(b)
©
(d)
(e)
®
(8)
(h)
(1)
()]
(x)

)

/

-OR115,wherein R115 js alkyl of ! to 6 carbon atoms,
-NH,,

-NHMe,

NMe,

-NHCOMe,

0xo0,

-CO, R116, wherein R116 is alkyl of 1 to 3 carbon atoms,

-CN,

the haloger atoms, _

heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
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, 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,

(vii) -SOsza, wherein R'® is:

-29-



| ndependently, a hydrogen atom alkyl of | to 6 carbon atons, cycl oal kyl
of 3 to 6 carbon atons or acyl of 1 to 7 carbon atons, or wherein 07 and

R38 constitute a saturated hydrocarbon bridge of 3 to % Qg 3pgeE  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,

I ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atonms, or wherein R39 and R40.constitute a saturated

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
at om bet ween t hem () mug! bielieesromytivhichlis selpctedrftbrkiergbub coasigtis@sHon atom in
sai d hydrocarbon bridge is optionlajly ieplﬁ&;:ed by 0-, -S, S(O-, SO2-,
“NH, or -NMe-, (viii)Paenyhgaphtayl, iodalyf, shigphenyl piidyl, mmisnidiny L.yl s a
hydrogen atom or an %{%M I b , (ix) a
group of the fornula - 42?1_,%aezr%g)?f,nth%%gy?g?xfaazﬁl%‘r?sgégloﬁgt@pnd&tg?ﬁ;n al kyl or
acyl group of 1 to 7 cispthéazoll,ovradiazolyl, tri@xplybthigdipdolgdnpyridadingl) gr oup of the
formula N RA3 Ne Ra ej 43, 4.and R4 re ea i ndependently, a
hydrogen atom or al ky‘?yr ?@ﬁf L t%zgygé?tg)%"ytl’dﬁ%lpé‘gﬁdgW8ﬁ’2f“ﬁa“ty€eo of R43, R44
and R45 may addi ti onabdngofbthidphtnyl findazebil,Weat@thzblylbesamRRaroll,i dge of 3 to

5 carbon atons which together. with the nitrogen aton(s) between them form
a heterocyclic ring, quipolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

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 js hydrogen or alkyl of 1 to 6

carbon atoms),

(b) aheterocyclic group selected from the class consisting of
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

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

alkyl of 1 to 6 carbons, and -OR!18 (whe_réin R118 j5 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
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.thc class consisting of

phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
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21 Novenber 2003 (H) groups of the fornmula -NR4A6RA7, wherein R46 and R47
are each independently a hydrogen atom phenyl which is optionally nono-or
pol ysubstituted with hal ogen, or R100a, wherein R100a J;S\@snif Shgpef ore
defined, (I) 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 11 atons selected fromN, 0, Cand S, including
but not limted to imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl,
pi peridinyl, piperazinyl, norpholinyl, thionorpholinyl, thiazolidinyl,

azepi nyl, tetrahydropyranyl t et.r.ahydrof uranyl , benzaqdi pxol yl ,
t et r ahydr ot hi ophenyl%ﬁ@q’sﬁaﬁ}ygm?z,&%h@ﬁ&ﬂﬁ §8’f”&°&ﬁﬂ%‘ﬂ%&9‘éfﬁi c group is
optional |y nmono- or ipshiyzslyihekidiadotd, t&‘ﬂaidlylﬁm%%iz?g% pyfidengpdent |y sel ect ed

fromthe class consisting of. (i). oxo, (il) - wherein R101 is: (a)
a hydrogen atom (b)PY&a4dpl tgazinyl; indelyzinyh dspindofchearo{bMfnsanyl/dr ogen at om of

said al kyl group i s,eRRifhRAB L hbias & berlRaidid O fwherein R110 is
an al kyl noiety of | e@o[GRcab%%Hr’g!ng%g§’gb%&?z&ﬂkae orl%%ﬁ{)él& (c) acyl of
1 to 7 carbons, whergineliaply isoydinoleyi, mtroyl, glirebizidylaciyholirgd,oup i s optional ly

replaced with -OH, - L1 (wherein RL11 | an al.kyl ety of 1 to 6
carbon atoms), -NH2,P® lo‘ﬁ““—'%@g%ﬁ’ (‘%‘)]fhxr@ﬂﬁlﬁ?"ﬁh@%,anaﬁerei n R102 and
R103 are each i ndepajutaaslinyl, whdidsaidery1dk A8kRianA motdty & ophioh@lly at oms, or
wherein R 102 and R103 constitute a .gyatur at edqﬁydr ot)(l:aroﬁélr? br)lzdge of 3to

5 carbon atons whi chb¥tiied with o ohmoremaietiepspiestedtfoom tetalasen t hem form a
neterocycl e ,r 1nd,  aRikighe Gil MG EAGRN sAkigh? drbrthdh il dqiiOn Tl doe
: carbons, and -OR120 (wherein R120 jg hydrogen or alkyl of 1 to 6
carbon atoms),
(b) aheterocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
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 s
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

alkyl of 1 to 6 carbons, and -OR122 (wherein Rl.22 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,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,

oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
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-NH, or -NMe-, or (e) -COCOR104, wherein R104 is alkyl of I to 7 atons, -27
21 Novenber 2003 - CONRLO5R106, wherein R105 and R106 are each

i ndependently: (a) a hydrogen atom (b) straight or b I of 1to
7 atons or cycloalkyl 013 to 7 atoms, (c) benzoyl, (%?&ggﬁgvﬁzgpb(e)
phenyl, wherein said phenyl ring is optionally nono- or polysubstituted
wth -ORL12, wherein R112 is alkyl of 1 to 6 carbon atons, or, wherein RL05
and R106 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons
whi ch together with the nitrogen atom between them forma heterocyclic

ring, and wherein A0 M3 iRioB Benz8i8) Aralyd basA[ hl&iopeh O Sadasolgpt | Onal |y
repl aced by -0-, %ﬁ@ly%‘(’f\%), lSQ%T, él\IIH]- \ ao_%l Nl\/e[g] &(i)é/ge Si%CIRlO ., wherein
R107 i s a hydr ogenbeaztiiazolyl, benriaiddrolybrquisradingh éspquimokiyyl, perinylt o 7 car bon

: i ght. -b hed al f . , alk I
A kenyl of 2 to Funrl ARy p bl bt PEAARL S L o

one or nore hydr Adiayime quiinasalisylal kyl , al kenyl, al kynyl or cycl oal kyl
group is optionally replaced with a noiety independently selected fromthe
class conést thegalomen afpms, andoy - OR 113, wherein Rl 13 is alkyl of | to 6

carbon at Of®) -CN and

wherein R12 js R100a;
X is an 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 cycloalkyl group is optionally substituted
with:
(i) a group of the formula —OR48, wherein R48 is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
(ii) 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
I 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,
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, napthyridihyl, pteridinyl and quinazolinyl, wherein one or more
of the hydrogen atoms of said aryl or heteroaryl group is optionally and
i-ndep/endently replaced with:
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-OCOCH3i  -NH2, -NHWe, -Nwe2, -CO2H, and -28 21 Novenber 2003 (i) -CO2
Rl 14 wherein RI 14 is alkyl of 1 to 3 carbon atons, or cycloalkyl of 3 to

7 carbons, (vi) acyl of I to 7 carbon atons, which may, g, st 9Bbs
branched dr cyclic, and wherein one or nore hydrogen atons of salrd acyl
group is optionally replaced with a noiety independently selected fromthe
class consisting of (a) -OH (b) -OR115 wherein R115 is alkyl of 1 to 6
carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo, (h)
-C2 R116, wherein R 16 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the

el ogen, o 4 8 R IEL SRSl RS 058 opalatin o

I m dazol i nyl, m dazo yI's pyrrorti . I .
pi perazinyl, nor gphehyljydphthiyhiindabylpihidphenyl, ?rlﬂyﬂi,@lrihdﬂmyi, fuEepi nyl,
t et rahydropyranyl, t e} r ahydr of Lilr,an}ll , benzaodj oxol ?/I , oo tetr a{ydr ot hi ophenyl
and sul fol anyl ,  arf§mo yl, 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, pthalaninyl, quinoxalinyl, napthyridinyl,

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

of said ary! or heteroaryl group is optionally and independently replaced

with: _

(1)  branched or unbranched alkyl of 1 to 6 carbon atoms or cycloalkyl

of 3 to 6 carbon atoms, which alkyl or cycloakyl group is

bptionally mono- or polysubstituted with halogen or oxo,
(i) a group of the formula -COORS0, wherein R60 is straight or
- branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
~ carbon atoms,

(iii) a group of the formula -NR6!R62, wherein R6! 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
carbon atoms, or wherein R6! and R62 constitute a saturated
hydn-)carbon bridge of 3 to 5 carbon atoms which together with the
nitrogen atom between them form a heterocyclic ring,

(iv) a groﬁp of the formula -CONRS3R64, wherein R63 and R64 are
each, .independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6
czlrbon atoms or cycloalkyl of 3 to 6 carbon atoms, or wherein R63
and R64 constitute a satﬁrated 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 —OR65, wherein R65 is a hydrogen atom, or

an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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(1) aryl or heteroaryl selected fromthe class consisting of phenyl,
napht hyl , indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, |soxazolyl |n1dazonI21N§ l220bY! .
oxadi azol yl, triazolyl, thiadiazolyl pyrlda2|nyl pyrazinyl, triazinyl,
I ndol yzi nyl, isoindolyl, benzo[b]furanyl benzo[b]thiophenyl, I ndazol yl ,
benzt hi azol yl, benzi m dazol yl, quinolinyl I soqui nolinyl, purinyl,

qui nol i zi nyl, cinnolinyl, pthalanlnyl qU|noxaI|nyI napthyrldlnyl
pteridinyl and quinazolinyl (vii) SCQR108 mhereln R108 |s -29 21

Novenber 2003 (a) aryl a9 r oar roup
consi sting of pheﬁ‘ﬁﬁl ﬁ?fﬂ)’ﬁ Qﬁ&f %FﬁH%m%R%t%ﬁ%%%e‘?ﬁ‘gg °§e af’B@Pf m di nyl ,
furyl, pyrrolyl, Ova@AMkyl Hhicagakyllor apylrgaae) of! 1, to|7ammdtmhs, i m dazol yl ,

i sot hi azol yl , oxadi azolé/M triazolyl, thiadiazolyl, pyridazinyl,

pyrazinyl, triazi n ol yzi nyl, isoindolyl, benzo[ b] f uraﬁyl
benzo[ b] t hi ophenyl vdnrﬂﬁ%o byl benzt hi azol yl , benzi m dazol yl, quinolinyl,
i soqui nol i nyl, purrny qU|noI|2|nyI ci nnol i nyl, pthalaninyl,

qui noxal i nyl , napt by} i balogdn, pteri di nyI and qui nazolinyl, wherein said

I h I i ety .iS. i
O et e ot A AR e SRS BETM RRSReEL  g
or branched al kyl gﬁdﬁddt"%"g“ycar %ﬁll¥%q?su%§ibt}l&3vﬁmj% n R 17 is

hydrogen or al kyl eterotyclic group
sel ected from (@ blaasksedownmbsniingl alkyl qutdéz:axlhonytomsmncdelmlﬂcy ero

b omor phol i hy1 ¢ eaiRe e ik At e PGt Bl o oAt rond o

t et rahydrof uranyl , p8gBaREh@dWh 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 fluoroalky!l of 1 to 6 carbon

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 R9 may
additionally be the group R592,

(F) a group of the formula —CONR70R7! wherein R70 and R71 are each,
independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6 carbon

atoms or ycloalky! 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 R39a,
(G). a group of the formula ~COR72, wherein R72 is a hydrogen atom,

straight or branched alkyl of | to 5 carbon atoms, cycloalkyl of 3 to 5

! carbon atoms or R392,
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t et r ahydr ot hi 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 atons, straight or branched oahkydmssd 2boto 6
carbons, and -ORl 18 (wherein RI 18 is 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 noieties sel ected
fromthe class consisting of the hal ogen atons, straight or branched al kyl
of I to 6 carbons, and-OR119 (wherein R119 is hydrogen or alkyl of 1 to 6

carbon at ons) , (H)vi a gjoup CORE@Srmul cOR7A, LGN RT3 i @hydtbydn Abmh&t AkPRT V!
which is selected fromthe class consisting of phenyl, naphthyl,”indolyl,
t hi ophenyl, pyri dydfluopgalkytiodacy}igrovpuofill to 7-cafboR htdiay enke?a 2003 pyrrol yl ,
oxazolyl, thiazolyl, pyr azolatyl , sox%ol yl, i 91 dazol yl, isqthiazolyl,
oxadi azol yl, t@) az®espip of thefonmular§R /4, whercimRi’ hyd 3 hydoygeaatod an dlkylazi ny!l |

i ndolyzi nyl, isoingdolyl benzq[b]furanyl;' benzo[b]thjiophenyl, indazolyl,
benzt hi azol yl , beng‘i“}‘fgﬁ@(ﬂr%ﬁ gr ?ﬁ?‘l%r?yqaqunm, ﬁbR?%/l , purinyl,
qui nol i zi nyl, @ynngnnyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and__quinazolinyl, wherein said aryl or heteroaryl noiety is
optionally sulkot i RitFeedd with one or nore noieties selected fromthe class
consi sting of %@e lgﬁ(%%en atonms, straight or branched alkyl of | to 6
carbons, and -0OR12 erein R120 is hydrogen or alkyl of 1 to 6 carbon
atonE)RS(big@ohﬁqm&&ﬁgthy@ group selected fromthe class consisting of
i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

Z  is=N- or =C(R6)- wherein R_6 is a hydrogen, fluorine, chlorine, bromine or iodine

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)-, R7is chlorine,
trifluoromethyl, -CN or nitro;

and pharmaceutically acceptable salts thereof.

More preferred are compounds of the fo.rmula I wherein:
Al is=N- or =C(H)-;
A2 is=N-, or=C(H)-;
D is=N-,=C(Rl)-, =C(H)-, =C(SOR!)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R! 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,
alkenyl, cycloalky! 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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pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidinyl, azepinyl,

t et rahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optionaldynsuhsidroabged Wi th
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 branched alkyl of 1 to 7 atons, wherein said alkyl npiety is
optionally substituted with one or nore noieties selected fromthe class
consisting of the hal ogen atons, straight or branched alkyl of 1 to 6

car bons, and -CRlZQO(m%&Y%Qﬂi?Ui&@ﬁQ§aﬁyﬂtogen or alkyl of 1 to 6 carbon
atons), (iXx) -CHEzﬂ;x)4&&§Hhalogen atons, and (xi) aryl or heteroaryl which
is selected fromt 3 class tonsisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridy{c) pySOpdH,nyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazol§l, triazolyl,
t hi adi azol yl , pyriﬁéziﬂ@®03@mmazinyl, triazinyl, -31 21 Novenber 2003

i ndol yzi nyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzt hi azol yl , benfs)ni algwubyof theofoirmdh -EPORS, sdgraimBBiinytraighuori nyl |

qui nol i zi nyl, cinnoli nyl t.hal ang nyl i noxal i nyl , thyridir,}yl,
pteridinyl and qui nazo%iaﬂﬁ}%,d a@‘ﬁ# ﬂé’ ?18%5%%05‘96’%%’“8%@&(?8/3-'@@ and,
Xwherein Rla i s R100a; cdrbordftomsygen or sul fur atom
(f 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 S carbon atoms Which together with the nitrogen atom between
them form a heterocyclic ring,

(g) a group of the formula —CONR!1R12, wherein R11 and R12 are

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

or cycloalkyi 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-, -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) agroup of the formula -SR14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,

() -CN,or



R3is: (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
cycloal kyl group is optionally substituted with: (i) & g5sRubePbobhe
formula -OR48, wherein R48 is a hydrogen atom or an al kyl or acyl group of
| to 7 carbon atons, or (ii) a group of the formul a NRA9R50, wherein R49
and R50 are each, independently, a hydrogen atom alkyl of 1 to 2 carbon
atons, or acyl of 1 to 2 carbon atons; R4 is a group of the formula

- CH2R55, wherein, R55 is; aryl or heteroaryl which is selected fromthe
class consi sti ng)of, e grolppdthd ¥drmulandol ylI . thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrol yﬁr, oxazol yl, thiazolyl, pyrazolyl, isoxazolyl,

i m dazol yl, isothi azol'\P/)Rﬁoxadi azolyl, triazolyl, thiadiazolyl,

pyridazi nyl, .pyraziny triazinyl, indolyzinyl, isoindolyl,

benzo[ b] furanyl, benzd| b]tgtophenyl, indazolyl, benzthiazol¥l,

benzi mi dazol yl, quifiol Myl , isoquinolinyl, purinyl, quinolizinyl,

ci nnol i nyl, pthal ani nyl,l;qui noxal i nyl, napthyridinyl, pteridinyl and

qui nazol i nyl., wherein o or nore of the hydrogen atons of said aryl or
het eroaryl group is opti orﬁl I){ and lj( ndependently replaced wth: -32 21
Novenber 2003 (A) Regeingi’eR ?énchRy argreaplptipdepandantly g bydregenf r om t he cl ass

i sti f ph I h | . Jndolyl hi |, ' , i mdinyl,
Furyl - pyrrolyl . e gt o @}oé‘aﬁe%ﬁgwtaa%cf%?rgfwei%’o#‘ﬁ!RI:GPHYGLQ"m s
furyl, pyrrolyl, ¥ Th Reoryyer Borastt YR ISBEdh ¢ yii-
ezt gt 1 ol yzi e 28] SR polhE BEfatia ORI YRe Doyl

of 3 to 5 carbon atoms which together with the nitrogen atom(s)

between them form a heterocyclic ring,

()  agroup of the formula -NHCONHalkyl, wherein the alkyl moiety
contains ! to 3 carbon atoms,

(m) a group of the formula -NHCOOalkyl, wherein the alkyl moiety

. 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 cycloalky! of 3 to 6 carbon atoms,

(iv) agroup of the formula —CONRI9R20, 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 hydrocarbbn bridge is optionally replaced by
-0-, -NH-, or -NMe-,

(v) agroup of the formula -OR21, wherein R2!is a hydrogen atom, or a
straight or branched alky! or acyl group of 1 to 7 carbon atoms, wherein
one or more hydrogen atoms of said alkyl or acyl group are 6btionally
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;,
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i ndazol yl, benzthiazolyl, benzim dazolyl, quinolinyl,. isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,

napt hyridinyl, pteridinyl and quinazolinyl, wherein opengleriBEr©008 the
hydrogen atons of said. aryl or heteroaryl group is optionally and

i ndependently replaced wth: (i) branched or unbranched alkyl of 1 to 6
carbon atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or

cycl oakyl group is optionally nmono- or polysubstituted with hal ogen or
oxo, (ii) a group of the formula -COOR60, wherein R60 is straight or

branched al kyl(w‘?f a gr&ﬂ) (ﬁ"tﬁ@f&ﬁ’lﬂl \LQREB3 4 %Q!‘e@r&hwgnd)lfizﬁixre car bon

atoms, (iii) a group of t eforrrua- erein ’R62 are each,
|ndependently, a h}d@pﬁtj@nﬂmom al kyl or fluoroal kyl of 1 to 6 carbon
atons, cycl oal kyl cif b %6 carbon atons or acyl of 1 to 7 ,carbon atons,

or \/\herel n R61- anéa R63 ¢ QEER F9M% a saturat ed hydr ocar bon bri dge of 3 to 5

carbon atons whi cib}t oaeatxgmrormm&mkymrtawgm BI7RARALGRN0L hem form a
het er ocyclic ring, (IVY}'é l%‘(}oup of formul a - CONR63R64, wherein R63 and
PR

R64 are each, indepef of3 tﬁycﬁadzg@rat%m%mhemm(wdgnewm@neoal kyl of 1 to
6 carbon atons or cy 3 and
R64 constitute a sat uﬁg eg&#f/tgfr?%ggr ﬁg??ﬁ%&[‘g@h@g&o@@&m ﬁface ons whi ch
together with the ni tmtgergraumindbmndemﬂy sdhmtndffwmthse cldseensistingldfc ring, (Vv)
a group of the fornul a.x i rein, R6 rogen atom qr an al kyl,
f1 uoroal kyl or acyl g?%ﬂgﬁiﬁkﬁ? C‘f“b'é‘FBﬁWI'H’P H SRNIADer 2003 (vi)
a group of the formnul 8NH§R§J@MM&[Q{]M3566 is a hydrogen atom or
~ (c) agroup of the formula (CH;),COOH, wherein m is 0, 1 or 2,
(d) agroup of the formula —(CH,),COOR25, whereinn 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 ((CH;),CONHR25, wherein n is 0,10r2,

and wherein R25 is straight or branched alky! of 1 to 6 carbon
atoms,

(vii) a quaternary group of the formula

R26

—N—RY @
R
wherein R26, R27 and R28 are each, independently, a branched or

unbranched alky! group of 1 to 7 carbon atoms and Q- is a
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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an al kyl , fluoroal kyl or acyl group of 1 to 7 carbon atons, (vii) -CN,
(viii) nitro, or (ix) halogen, (B) nethyl, which is optionally nono- or
pol ysubstituted with fluorine atonms and additionally jsnaRimIabby
nonosubstituted with R59a, (C) branched or unbranched al kyl of 2 to 6
carbon atons. or cycloalkyl of 3 to 6 carbon atons, which al kyl or

cycl oakyl group is optionally nono- or polysubstituted with hal ogen or
oxo, (D) a group of the fornmula --COOR67, wherein R67 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon

at ons, @t ?m%{;&%ygé s dffe I @ - NR6BR69, wherein R68 and R69 are each,

i ndepen ogen atom al kyl or fluoroalkyl of I to 6 carbon
atons, cycloal kyl of §R2?) 6 carbon atonms or acyl of 1 to 7 carbon atons,

or wherein R68 and 9 constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons_which t getl‘rgso wi th the nitrogen atom between fhem forma

het erocyclic 092 nadnerein one of R68 and R69 nay additionally be the
group R59a, (F) a grou%:;pf the forrmula - CONR70R71, wherein R70 and R71 are
each, independently, hydrogen atom al kyl or fluoroal kyl of 1 to 6
carbon atons or cycloal kyl of 3 #5) 6qcarb atons, or wherein R70 and R71
constitute wWhewinxia2ed 4ydrSeandRi’, R0 ge eachsindependentlyt ans whi ch

together with the nitrogen. ajom bet en them form.a heter c ring, and
wher ei n oneMYHTOBERAIGMH QT lPr% t%ﬁqr MNSWWQ%@“@F%GBR%QOI (G a group

br anched al B3 Rar T po6F %{Fybcooﬁﬁitﬁ%lisa%“%% Bt sg S 52 bon at ome
or R59a, carbon atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,
(F) guanidino groups of the formula
Rsa

(CHz)\ /|\

whereins 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,

(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkylof1 to 3 carbon atoms,
(i) -COOH,
(iii) -SO,OH,
(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 S carbon atoms,

-39.



-34 21 Novenber 2003 (H) a group of the fornula -OR73, wherein R73 is a

hydr ogen atom an alkyl , fluoroal kyl or acyl group of 1 to 7 carbon
atons, or R59a, (l) a group of the fornula -SR74, wher2{ Rodbdroazhydr ogen
atom an al kyl, fluoroal kyl or acyl group of | to 7 carbon atons, or R59a,

(J) -CN, (K) nitro, or (L) halogen; R5 is d or trifluoromethyl; Zis =N
or =C(R6)- wherein R6 is a hydrogen, fluorine, chlorine, bromne or iodine
atom nethyl or trifluoronethyl; and, R7 is a hydrogen, fluorine, chlorine,
brom ne or iodine atom nmethyl, -CN, nitro or trifluoronethyl, with the

condi ti on thatwviyhg &lrj(&‘tﬁé\for&ﬁ[a—w1ﬁ38%hé[§mqtﬂ%m38 geréag,k/gororret hyl ,

-CN or nitro; and pharnaceutically acceptable salts thereof re preferred
are conpounds of #nspensiently.a hydmpgsnaiom, alkyl Of’stocharbona(@(ﬂd)eyCIMkyls =N-, or

= D = =C( SC2R1 - N ORI ,
\M?far_')ei n 'Rll rss sepégﬁeécrrbewwﬁbe Qflaﬁéi(s‘)fddﬂgl)%’fbpﬁgt%‘ﬂs 0( )ﬁ(}legﬁl C(\M)wr c)h i s:

b hed b h | k b f 2to 6
carbon atoms or - G9RRas Eriing? a somiefedhoaRieAton S5aRE o067 iess oo, i
whi ch al kyl,  al kemidh togathéraaiktkite nitrogel atoaabdtaaa u@ﬁmanqr}ﬁzt&scym&e

hydrogen atons are, optionally and independently replaced wth:
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
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 —OR4!, wherein R4! is a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms,

(ix) a group of the formula —SR42Z, 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
3.

4
/l\ R“4
wherein R43, R44 and R45 are each, independently, a hydrogen atom or

alkyl of 1 to 3 carbon atoms, and wherein two of R43, R""‘_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,



(ii1) oxo, I|hhenyl, wherein one hydrogen atom of said phenyl group is
optionally replaced with: -35 21 Novenber 2003 (a) alkyl of 1 to 3 carbon

atons, (b) -COOH (c) -S020H, (d) -PO(OH) 2, (e) a grepuRoEmbd&redear mnul a
-COORS, wherein R8 is straight or branched alkyl of 1 to 5 carbon atons or
cycloalkyl of 3 to 5 carbon atons, (f) a group of the fornula -NRIR1O,
wherein RO and R10 are each independently a hydrogen atom alkyl of 1 to 6
carbon atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbon
atons, or wherein R9 and R10 constitute a saturated hydrocarbon bridge of

3 to 5 carpgn £ Wi aRkAeR4M -he 401 gen_at om bet ween them
forma het étrqzcﬁﬁu?ggr%gﬁsa}&g? a g?%uﬁ v%t#}rétl{qg f(%Irl&rrgl agr_e% 11 R 12, wherein

R 11 and R 12 ardepersigutly & hydpgerdatoml, phanyhwhich gesptivholly mahdyk of 1 to 6
carbon atonms or_ cycloal kyl of 3 to 6 carbon atorﬁ or whergin R11 and R12
constitute a s@plysuhstmiod with balogem ObRilg(g’e“diﬁregl REOD is as herainktfors  whi ch
together with ybg J3i trogen atom between themforma heterocyclic ring, and
wherein one carbon atomin said hydrocarbon bridge is optionally replaced
by -0-, -Nb, estumidior ungajraed drerugyofic gloaps elertdddronDiRbZlaswloensditngR13 is a

hydrogen atom opfia@bidyl Whia2EotREt, 2By bymotldinyl, pioerdnylc O™
piperazinyl, morpholinyl, thiomofpholinyl, 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, _
(i) -OR101 wherein R10! js;

(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;,

(c) acylof1 to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR111 (wherein R111 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONR!OZRI03 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 -
heterocyblic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,

or
() -COORI04, wherein R104 is alkyl of 1 to 7 atoms,
(iii) CONRIOSR106, wherein R105 and R106 are each independently:

(a) ahydrogen atom,
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(1) a group of the formula -SR 14, wherein R 14 is a hydrogen atom or an
al kyl or acyl group of 1 to 7 carbon atons, (j) -CN, or -36 21 Novenber
2003 (k) an amidino group of the forrmula N R15 Ir whergj RoRRperBp3and R17
are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon atons
and wherein two of R15, R16 and R17 may additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom's) between themforma heterocyclic ri ng, (1) a group
of the fornula - NHCONHal kyl, wherein the alkyl noiety contains | to 3
carbon atons, (n (b) gsozighodr Yrivehtdaliyl of INICOEIBHI Yk cyolbslkei o 3tde al Kyl

noi ety contains 1 to 3 carbon atons, (iii) a group of the formula -COORLS,
wherein R18 is strai gff®™% branched alkyl of | to 7 carbon atons or
cycloal kyl of 3 t@cb ®grRgn atoms, (iv) a group of the formya - CONRI9R20,
wherein R 19 and 0 are éach, independently, a hydrogen afom al kyl of I
to 6 carbon atons{(dr begaylenl kyl of 3 to 6 carbon atons, or wherein R19 and

Foget her vi th- ¢ ndhi PRELE R RN s pBimely ebefbeycl i ¢ rimg. and
Ry e b e R R T L AR TEba
hydrogen atom or a 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 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 atoms of said alkyl, alkehyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independently selected from the class

consisting of:

(@) oxo,.

(b -OH,

(c) -OR.l 13 wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(e) -NH,

() -NHMe,

(8) -NMe;,

(h) -COH, and

(@) -COR114 whereinR114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) 4cyl of 1to 7 carbon atoms, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is optionally
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straight or branched al kyl or acyl group of |I to 7 carbon atons, wherein
one or nore hydrogen atons of said alkyl or acyl group are optionally
replaced with a group independently selected fromthe g{ f8seB&SIR Ng of
-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6 carbon atons),

-NH2, -NHMe and -Nwe2, -37 21 Novenber 2003 (vi) a group of the fornula
NR23R24, wherein R23 and R24 are each, independently, (a) a hydrogen atom
(b) straight or branched al kyl or acyl of 1 to 7 carbon atons or

cycloal kyl of 3 to 7 carbon atonms, wherein said one or nore hydrogen atons
of said al kyl orreplaydd Witloa oddte irRlRbérdBadY Yelé ' 5,0HP

i ndependent |y sel glct ed fromtﬁg clgss co*]si sffang&g?he%rboﬁ%gﬁq%l (wherein
t he al kyl noi ety"fis 1 to 6 carbon atons), -NH2, -NHMe and -NMe2, (c) a
group of the forgyl agyg (CH2) nOOOH, wherein inis 0, 1 or 2, (d) a group of
the fornul a -(aﬁgy"oooﬁzﬁg, wherein nis 0, 1 or 2, and whefein R25 is
strai ght or branehedOR Ik whefeid R1 D (e) a group of the
formula -(CH2)" E%EIHRZS wherein n i%ag,@q?pgrt@g,gﬁg%g%hmesrei n R25 is straight
or branched al k)XF) of’Nﬂﬂco 6 carbon atoms, (vii) a quaternary group of the
formul a wherein g6, .NFR{e and R28 are each, independently, a branched or
unbranched al kyl" group of 1 to 7 carbon atons and Q@ is a pharmaceutically
accept abl e count(ey i-BMeor (viii) a cycloal kyl group of 3 to 7 carbon
atons, (B) branched ranched carboxylic acid groups of 3 to 6 carbon
o B9 REcHNL, _ |

(g) oxo,
(h) -CO,R116, wherein R116 jg alkyl of 1 to 3 carbon atoms,
(l) 'CN,

() the halogen atoms,

(k) heterocycles selected from the class consisting of imidazolinyl,
imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperaziny1,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
'tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! and sulfolanyl, and

(1)  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyt, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyfazinyl, triazinyl,

indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl,
napthyridinyl, pteridiny! and quinazolinyl,

~ (vii) -SO;R'®, wherein R'% js:

(@) aryl or heteroaryl which is selected from the group consisting of
‘phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyﬁdazinyl,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,

-43-



(© 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, -38
21 Novenber 2003 (E) am dino groups of the formula N (f) %@m ?6%3 R31 /r
whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31 are eac ependent |y,
a hydrogen atomor 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 atons which together with the nitrogen aton(s) between them
forma heterocyclic ring, guanidino groups of the fornula R33 I~ CHR 34

R32 R35 wherein s is %en&o[bﬁkhxo@h@xﬁylﬁndﬁb@l%zthﬁ%&yl R2dziaildaA3Ba, are each,
I ndependently, a hydrogen atomor alkyl of 1 to carbon atons, and V\/nerel n
two of R32, R33, R34 agiingbmylisgauinplinyt, awawlyqlawigmlwmiuwhturat ed

hydr ocar bon bri dge of p’th&lQmﬁ lca{lgggalgjﬁ, nghgﬁe'&?%i S,ri Fr‘{\éth t he nitrogen

aton(s) between themforma eteroc Wherei n one or
more hydrogen at ons ofqlaraazdllpyiewhbrcgrxaubaraterheﬂn:rbarytmbleyy BrogtibdlBpendent | y

replaced with: substituted with one or more moicties selected from the class

consisting of the halogen atoms, straight or branched alkyl of 1 to 6

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

(b) a heferocyclic group selected from the class consisting of
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiophenyl a.nd 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 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

alkyl of 1 to 6 carbons, and ~OR119 (wherem R119 s hydrogen or
alkyl of 1 to 6 carbon atoms),
(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,
pyrazinyl, triazinyl, indolyzinyl, iéoindolyl, benzo[b]furanyl,

; benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,



(1) alkyl of 1 to 3 carbon atons, (ii) -COOH, (iii) -SQROH, (iv)
-PQ(OH) 2, (v) a group of the fornula - COOR36, wherein R36 is straight or
branched alkyl of 1 to 5 carbon atons or cycl oal kyl 0%1 Rol&mbereaphon
atons, -39 21 Novenber 2003 (vi) a group of the formula -NR37R38, wherein
R37 and R38 are each, independently, a hydrogen atom alkyl of I to 6
carbon atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbon
atons, or whereon R37 and R38 constitute a saturated hydrocarbon bridge of
3 to 5 carbon atonms which together with the nitrogen atom between t hem

forma heterocyclic rj i) : . la, - R39R40, wherein
R39 and R40 are each, bﬁﬂgﬁgg‘ghS)éh“t%f‘g',;‘wg’%?%‘?{&gﬁﬁi§{°§#\"Y5ﬁ‘ | of I to 6
carbon atoms or cycl oghikydoliafl, ¥heceibsaidatybor lteromry! @oiewic bpiishaipd and R40
constitute a -saturated hydrocarbon brid%e of .3 to 5 carbon atons which
together with' the nit ?‘lﬂ’jéﬁt“fﬁ%‘r’i‘? PRE mprempaetios selpsted fremahelss ic ring, and

wherein one carbon at i [ ' | ' epl aced
By 0n, Nk or - e nE B (e ARl aloh g oG [ 6 R

is a hydrogen atom or cahonsahddORF20xetereitt RIAD ighydroféh o ARy1REN tgkons, {i x)
a group of the fornula -SR42, erein R42 is a hydrogen atom or an al kyl

or acyl group'of I to % Ot ¥8MSht ons, (x) -CN, or (xi) an anidino group of
the formila N'RA3@m) a heterocyclic group selected from the class consisting of

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
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 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 optiohally 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),
(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, |
oxadiazolyl, triazolyl, ’thiadiazolyl, pyridazinyl, pyraiinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,

(J) the halogen atoms, and
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R44 Ras wherein R43, R44 and R45 are each, independently, a hydrogen atom
or alkyl of I to 3 carbon atons, and wherein two of R43, R44 and R45 may
additionally constitute a saturated hydrocarbon bridgespfodhiBer>dedl bon
atons which together with the nitrogen aton(s) between themforma
heterocyclic ring, -40 21 Novenber 2003 (H) groups of the fornula - NR4GR47,
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 herei Xefore defined, (1) saturated or unsaturated heterocyclic
groups selggtednfromthe class consisting of imdazolinyl, imdazolidinyl,
pyrrolinyl, " pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi ono¥ phas amgAygen dioarol i di nyl, azepi nyl, tetrahydropyranyl,

tetraq§prop ranyl , benzodi oxol t et rahydr ot hi ophenyl and ,sul fol anyl,

|
wher eifi’ sa# aﬂ@?éPbEWi‘@"‘@PB‘dﬁ"fE‘%ﬁ??ﬂﬁ‘aﬂt‘l’fysirmno- or poly! substituted
W th j et.ies independently ted f.romthe class consisting of. (i)
0XO0, ?ﬁ) IQWRP?&}?EQLH&REE{% ggvshe(%{? a hydrogen atom (b) alkyl of 1 to

7 carbons, qgherein any hydrogen atom of said alkyl group is optionally
repl aced W{HS-OH, -OR 110 (wherein RL10 is an alkyl rmoiety of | to 6

carbon at ons) aryl eterodifMihech is Mbeted feémh tlﬂ!;Cd{z_issQBnale]iStlr% of p@n@ﬁﬁ?ﬁ&ﬁidw g_lei n

any hydrogen at'om of said acyl group is optionally replaced wth -
-OR111 (wher eiapd parimidinyl, vaftereinjope opmioectof thf hydregenmtems pbsridaryhe) , - NH2,

-NHMe or - N_NE%eteroaryl group is optionally and independently replaced with:

(A) R39b, 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
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,

(iii) nitro, or

(iv) halogen,

(B) methyl, which is optionally trisubstituted with ﬂuorihe atoms or is
optionally monosubstituted with R39b,

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

monosubstituted 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 -COR72, wherein R72isa hydrogén atom,
straight or branched alkyl of 1 to 5 carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R59b,
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(d) -CONR102R103, wherein R102 and R103 are each independently a hydrogen
atomor alkyl of | to 7 atons, or wherein R102 and R103 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atonms wy gBvdREstdes Wi th
the nitrogen atom between themforma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -NH,
or -NMe-, or (e) -COOR104, wherein R104 is alkyl of | to 7 atons, (iii)

r CONRLO5R106, wherein R105 and R106 are each independently: (a) a hydrogen
atom -41 21 Noverrber 2003 (b) straight or branched al kyl of 1 to 7 atons

or cycl oal kyl ben R. dérgbenz e) phenyl,
wherei n said pﬁ‘é érgul%af?%?o %_(é{{ ‘?ZRYX%“RZ 'S%éy apLd ma?%a th
-OR112, wherei n Rll?ﬂ foaBhyf ¥t f}} %1@72 ggb wher ei n R105 and
R106 constitute a satour at eﬁ ﬁ ollﬁ %lggrtlogr%ls ggag" B carbon atons

whi ch toget her(®i t¥N,he ni trogen at om between them for m a heter ocyclic
ring, and Wner&bn 0 e sar bon atomin said hydrocarbon bridge is optionally
repl aced by °Tor - NMe-, (iv) -COOR107, wherein RL07 is a hydrogen
atom or stralght }Qnoglaﬁ,anched aI kyl of 1 to 7 carbon atons , (v) straight
or branched alkyl of 1 to 7 carbon atons, al kenyl or alkynyl of 2 to 7
car bonRat osl; or cycl oal kyl of 3 to 7 carbons, wherein one or nore
hydrog%n a?s%r&H?-f; agﬂa’\i d al kyl, al kenyl, al kynyl or cycloal kyl group is

R7 isCl

and pharmaceutically acceptable salts thereof.

Even more preferred are compounds of the formula I, wherein:
Al is=N-
A2 is=C(H)-; |
D is=C(R1)-, =C(H)-, =C(SO2R)-, =C(C(O)H)- or =C(C(O)R1)-, wherein R! is
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,
alkényl-, cycloalkyl or cycloalkenyl group one or more hydrogcn'atoms are
optionally and iridcpendently replaced with:
(i) oxo,
(i) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
(a) alkyl of I to 3 carbon atoms,
(b) -COOH,
(¢) -SO,0H,
(d) —PO(OH)y,
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optionally replaced with a noiety independently selected fromthe class
consisting of. (a) oxo,. (b) -OH, (c) -OR 113, wherein R113 is alkyl of 1
to 6 carbon atons, (d) -OCOCH3, (e) -NH2, (f) -NHW, 21&6)em$@%§603 (h)
-C2H, and (i) -CO2 R114 wherein. R114 is alkyl of 1 to 3 carbon atons, or
cycloal kyl 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 -42 21 November 2003 replaced with a noiety

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

115, wherein R115 |( a'a@f&uﬁ’&@the?&nﬁx %%B%a@%m Rg 1s)sé 2l (d) - NHWE,

(e) -Nwve2, (t) - wher 996 is al kyl of
1 to 3 carbon atons, bfanchedNkyl(gf)1 tbkﬁecdnbdmemsat oydioalkyl of 3 to 5

_ carbon atoms, l'

(f)  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 | 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 heteroéycl_ic ring,

(g) a group of the formula -CONR!1R12, 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 R!! 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-, -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 -SR 14, wherein R14 is a hydrogen atom, or
an alkyl or acyl group of 1 to 7 carbon atoms,

G) -CN,or

(k) anamidino group of the formula
RS

)\ R

. 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
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(k) heterocycles selected fromthe class consisting of imdazolinyl,

I m dazolidinyl, pyrrolinyi, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl, thionorpholinyl, thiazolidinyl, azepinyl, 21 Netdrmtbardoopyr anyl ,
t etrahydrof uranyl, benzodi oxolyl, tetrahydrothi ophenyl and sul fol anyl, and
(1) aryl or heteroaryl selected fromthe class consisting of phenyl,

napht hyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,

oxadi azol yl , trlazolyl thladlazolyl pyrlda2|nyl pyra2|nyl tr|a2|nyl

i ndol yzi nyl, isoindol ny3 tbérmd@dn]afmmaquh tbgetha[»h}ltthethgeulatom(gpdazol yI
benzthlazolyl ben2|nhg zoI%h gU|noh|n I.sqQqui nolinyl, purinyl,

qui nol i zi nyl, cinnoliny 4p ?iem VAlisERS, nyl , napthyrldlnyl

pteridinyl and quiazal group of heifbomul SORRISENEMRS r%ereﬁit@x?ahgvln(o?%tyary' or

het eroaryl which is selected fromithe group con5|st|ng 0
napht hyl , indolyl, thi5OpREmM to Jgarberatomsyrini dinyl, furyl, pyrrolyl,

ozl V11 a0l Y IEBEPRe sate RHonbBRaLI e PR

oxadlazolyl triazol'yl,” thiadiaz

I ndol yzi nyl, i soi ndol ;dontaberizno[lx]afrbmmatyins, 43 21 Novenber 2003

benzo[ b] t hi ophenyl I ndazol yl , benzt hi , {182I m dazol yl, quinolinyl,
i soqui nol i nyl, (ii5), 13 grovp ofihe dermula n¢POR:} Wdibtlenylll istraghtbon br;thched

Ayt o hot e oar yio et 107 SRR BN o1 BT RS o more

aryl or heteroaryl ety 1s opt or nore

noi eti es sel eqyd af%r@@ bMe Edr@ifsSa _g@m{l@kmgwfigffh?gmm@n 7acrﬁs strai ght

or branched al kyl 1to 6 carbons, and - wher ei $ hydrogen
or alkyl of 1 to gndependently, 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

-O-, -NH-, or -NMe-,

| v) a group of the formula —OR21, wherein R21 js 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, -Oallfyl (wherein 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 cach,
independently,

(a) ahydrogen atom,

(b) straight or branched alkyl or acyl of 1 to 7 carbon atoms or
c_yclo_al_.kyl 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),
-NH;, -NHMe and -NMe;,
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carbon atons), (b) a heterocyclic group selected fromthe class consisting
of imdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl, thionmorpholinyl, thiazolidi ny{ Nog&@fBérp0o3

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

hal ogen atons, straight or branched alkyl of 1 to 6 carbons, and -OR118
(wherein R118 is hydrogen or alkyl of | to 6 carbon atoms), or (c)

strai ght or branckdd aigkgup Qfﬁhquuh'&CHnia:CQ@ﬁ{‘éhﬁe@an@BQallkfyl2 noi ety is

t | bstituted with |l ected f the cl
consi sti nj of fh'e«hafa@é“wpaquﬁéf el GHMEBOSPR e o @ nd o s
e o R o el #%a'@'?%ﬂhﬁ%dzm B0 Bl e T

viii) - [
sel ected from theg| ag?&% tﬁé fo'?nﬂ}l af @MNH wb@%nn ﬂfql‘?‘m  azol yl

t hi ophenyl , pyrldyl i ny pyrro oxazo

pyrazol yl, isoxazol yl and WherzoR34 is sn’a@ﬁwﬂlﬁi{whh‘di alk9P<é’{d! e%@éaylbon triazol yi,
thladlazolyl pyri.dazinyl, pyrazinyl, triazinyl, i1ndolyzinyl, |50|ndolyl

benzol[ b] f uranyl benﬂ@[‘ﬁ’] t hi ophenyl-, indazolyl, benzthiazol yI

benzi m dazol y i yl, puri nyl, quinoli zi nyI ,
ci nnol i nyl, iwll\)logglhag 9%‘? %??ﬂgf L!’;I%I nyI qui noxal i nyl , napt hyri di nyl,

pteridinyl and qui ngfdlinyl, wherein said aryI or heteroaryl noiety is
optionally i ed with one or nore noieties selected fromthe Mass

—N—R7 o
R28

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
(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 phdsphonic 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

29
R

|
R30
\<CH2,H\-N’

l

R
wherein r is 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 t0 §
carbon atoms which together with the nitrogen atom(s) between them form a

heterogyclic ring,



consi sting of the hal ogen atons, straight or branched alkyl of | to 6
carbons, and -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6 carbon
atons), (b) a heterocyclic group selected fromthe cl azsNe@ishatdong of

i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

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

t et rahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothi ophenyl
and sul fol anyl, wherein said heterocyclyl is optionally substituted with
one or nnre hal ogen, straight or branched alkyl of 1 to 6 carbons, or

-OR121 (¢ gﬁﬁiﬂ@ ohﬁsomﬁgr g or alkyl of 1 to 6 carbon atons), or (c)
straight or anche 1 to 7 atons, wherein said alkyl noiety is

optionally substituted w tR%ne or. nore noieties selected fromthe class
consi sting of the hal og atons straight or branched alkyl of 1 to 6
carbons, and - (mhe ein 22 is hydrogen or alkyl of | to 6 carbon
atons), (iXx) stN hentfal ogen atons, and (xi) aryl or heteroaryl which
is selected fromthe sass lgpnsi sting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrinfdinyl, furyl pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, i soxazol yI i m dazol yI zol yl, oxadi azol yI triazolyl,

t hi adi azol yI Whesginisds3i 31)?*1-50}5)9{3&1&&?5}1‘11 :i R34And\R35 aré path)] yzi nyi i soi ndol ylI ,

benzo[ b] f ur aﬁﬂépeag F %(}rgé&pﬁ&ﬂ Y lnoqalzto 8&}‘%{%? rt]gr%g I&faii &he&eluhy |

benzi m dazol yl I soqui no

ci nnol i nyl , iR 93 ,RmmlmwaddltmmqyaJASQWQ saturBfed" ! di Nyl and
qui nazol i nyI the hal ogen at ons,
hydrocarbon bridge of 3 to 5 carbon atoms whlch together with the nitrogen

atom(s) betwee_n them form a heterocyclic ring,
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(1) alkyl of 1 to 3 carbon atoms,
@ii) -COOH,
(iii) -SO,0H,
(iv) -PO(OH)y,

(v) a group of the formula ~COOR30, 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,
'independentl)\i, a hydrogen atom, alkyl of 1 to 6 carbon atoms, éycloalkyl
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,
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
satutated hydrocarbon bridge of 3 to 5 carbon atoms which together with

th_e nitrogen atom between them form a heterocyclic ring, and wherein
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21 Novenber 2003 (K) -CN, X is an oxygen atom R3 is branched or unbranched
al kyl of.1 to 3 carbon atons; R4 is a group of the formula - CH2R55,
wherein, R55 is: |, aryl or heteroaryl which is sel ectegfnbi@bdd®ogl ass
consi sting of phenyl, pyridyl, and pyrimdinyl, wherein one or nore of the
hydrogen atons of said aryl or heteroaryl group is optionally and

i ndependently replaced with: (A) R59b, which is aryl or heteroaryl selected
fromthe class consisting of phenyl, thiophenyl, pyridyl, pyrimdinyl,
furyl, pyrrolyl, oxazolyl,and thiazolyl, wherein one of the hydrogen atons

of said aryl or y@i%%ﬁ?&@« atorfl Car%hgdre%m%a i Bph a?%ﬂ?r@)ﬂl%&g 1) branched

or unbranched al k atons or o6 car bon
atons, which al kyl-Gpf-Nbj¢boaKMe-group is opti onal |y nmono- or
polysubstltuted wi t h hal ogen or oxo, (iii) nitro, or (iv)

hal ogen, (B) nétiitlya growpo€ elfgnmﬂ@r@ﬂé(lly}!cﬁélr\s&%‘stslaﬂwﬂmemtdm,fqraorl ne atomns
or is optionally rl‘gﬂoosr%b &bp&dl W?t% é@r? gC) branched or unbranched
r

al kyl of 2 to 6 cal cyclo 3" to 6 carbon at ons, whi ch
al kyl of cycl oaKy! s BlofBr it BRANRNIRNY, w HWQSEhEg&%geIY‘AtBEB Logen or

oxo, (D) a group o erein stralg t or
branched al kyl ofalkyltos aéylgmouoof latochearben atgmboal kyl of 3.to 5 carbon
atons, (E) a gE}Sup_éNI otrhe formula -COR72, wherein R72 is a hydrogen atom

(xi) an amidino group of the formula
3

4
)\ RM
45

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
heterocyclic ring,
(H) groups of the formula —-NR46R47, wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted

with halogen, of R100¢, wherein R100¢ is as hereinbefore defined,

() saturated or unsaturated heterocyclic groups selected from the class consisting
oi‘ pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomorpholinyl, wherein said heterocyclic groups are opﬁonally mono- or
.poly-substituted with moieties indépendently selected from the class consisting
of:

(i) oxo,
(i) -ORIOL whereianl is:
(a) ahydrogen atom,
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straight or branched alkyl of 1 to 5 carbon atons, cycloal kyl of 3 to 5
carbon atons or R59b, -46 21 Novenber 2003 (F)a group of the formula -OR73,
wherein R73 is a hydrogen atom an alkyl fluoroal kyl oy Qe¥dmisrodpzof 1 to
7 carbon atonms, or R59b,01 (G -CN, (H) nitro, or 1 (lI)halogen; RS is O;
Zis =C(H)-; and, R7 is d; and pharmaceutically acceptable salts thereof
Even nore preferred are conpounds of the formula |, wherein: A is =N; A2
is =C(H-; Dis =(R1)-, =C(H-, =¢(SXZRI)-, =AOH- or =(COR1)-

wherein RL is selected fromthe class consistinng of: (A) _R100c, which is:
cnrbon ot omor "I P B g calnc . FrERpag 94 ER o Sliiibl aﬁ%@ﬁst %
hydr ogen At onsaLrKE”pr?’F%ﬁa‘ﬁ%m PR ORI AR RIORTT o
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
(c) acylofl to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -ORI ! (wherein R111 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH;, -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
() -COOR104, wherein R104 i alkyl of 1 to 7 atoms,
(iii) -CONRIOSR106, 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 _

(e) 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

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

hydrocarbon bridge is optionally replaced by —O-, -NH-, or -NMe-,
(iv) -COORI107 wherein R107 j5 a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms ,
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(i1) phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with: (a) alkyl of 1 to 3 carbon atons, (b) -COOH, (c) -SQ2CH,
(d) -POQ(OH)2, 1 -47 21 Novenber 2003 (e) a group of th 50gSORS,
wherein R8 is straight or branched alkyl of | to 5 ca?lafgﬁ{;%t’%%szoor
cycloalkyl of 3 to 5 carbon atons, It (f) a group of the formul a - NRORLO,
wherein RO and R10 are each independently a hydrogen atom alkyl of 1 to 6
carbon atons, cycloalkyl of 3 to 6 carbon atons or acyl of 1 to 7 carbon
atons, or wherein RO and R10 constitute a saturated hydrocarbon bridge of

3 to 5 carbon o] | FN | t hem
forma heterocy(g?i ??%E%@%HB%%\E %Qiﬁb@o%t%?’?g%&gl@w%\?\%erei n R
| and R12 are eaclio V gadpontiens, oy cycldajidl of o 3capnsg Mhigteimbndot moe car bon
atons or cycloal kyl ,of 3 to 6 carban,atons r erein R11 and R12
constitute a saturi’?’%’tﬁ’gﬁ%{o a‘ffgﬁlﬁl .1«:“5}&“8%’?@9'{‘% cé(ﬁlPBEME&rPBPrES whi ch
together with the @btiémme@h@éamﬁmryhﬁi@pérm@ﬂm)aselé&éoeﬁ&ﬁxﬁ%'1§ss” ng, and
wherein one carbon atomin said hydrocarbon bridge is optionally replaced
by -0-, -NH, or -RNBStngpf 3 group of the fornula -OR13, wherein RI3 is a
hydr ogen atom or @ng yl or acyl group of 1 to 7 carbon atons, (i) a

group of the formnul 4, wherein R14 is a hydrogen atom or
(b) -OH’

(¢) -ORMN3, wherein R113 s alkyl of 1 to 6 carbon atoms,
(d) -OCOCHS;,

() -NH,
()  -NHMe,
(8) -NMe,,

(h) -CO,H, and
(i) -CO;R!14 wherein R!114 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,
and wherein one or more hydrogen atoms of said acyl group is optionally

-teplaced with a moiety independently selected from the class consisting

of:

(@ -OH,

(b) —ORI 15, wherein R115 is alkyl of 1 to 6 carbon atoms,

(¢) -NH,

(d) -NHMe,

() -NMe,,

() -NHCOMe,

(g) oxo,

(h) -CO,R!16 wherein R116 is élkyl of 1 to 3 carbon atoms,
(H -CN,

/(j)  the halogen atoms,
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an al kyl or acyl group of | to 7 carbon atons, (j) -CN, or (k) an am dino
group of the formula N 11 Ris R17 wherein R15, R16 and R17 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carboRo@ s 2808 wherein
two of R15, R16 and R17 may additionally constitute a saturated

hydr ocarbon bridge -48 21 Novenber 2003 of 3 to 5 carbon atons which
together with the nitrogen aton(s) between themforma heterocyclic ring,
(1) a group of the formula - NHCONHal kyl , wherein the al kyl npiety contains
1 to 3 carbon atoms, (n) a group of the formul a - NHCOCal kyl, wherein the

al kyl noiety cont &)ns hetenooydesseidoted foomothe clagg ¢Qn)msang;obp5p-rajfduty1e formul a

- COOR18, wherein R18 i ht or. branche 0 7 carbon atons
or cycloal kyl of 3 to lpgélé%%pp%&ef)wy g’“ﬁﬁ%\?ﬁ"(?fmﬂ%@t“f%lr’ﬁﬁ a

- CONRL9R20, wher ei (i) Rl8ryhoghdRe0amt gclmmom tm@w@emmlhg of phéiyllr ogen at om
alkyl of 1 to 6 carbon_atons or cl oal kyl of 3 to 6 carbon atons, or
wherein R19 and R20 coH¥enhepylepyidy. id’cyﬂf“a@'éﬂ fwdr B plorndisagidil, of 3to 5
carbon atons h sh 18 £ he nitrogen atom between them form a
heterocyclic ri ng, %G;fg@v\hggleeﬁé&ﬁ;ﬂon% carbon atomin said hydrocarbon bridge
is optionally repl edatyyor he{berparyl\wmchaﬂrseldwéﬁon( the geowgr ansistifig ohe for mul a

-OR21, wherein R21 is f%hen¥'fj rtl?lgf)ahenyf %dy?, pynmldmyl, furyl, pyrrolyl, oxazolyl
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, stfaight or branched alkyl of

1 to 6 carbons, and -OR!17 (wherein R117 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 heterocyclic gtoup is optionally
substituted with one or more moieties selected 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

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),
(viii) -COR'®, wherein R'? is
(a) aryl or heteroaryl which is selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, p)'rrrblyl, oxazolyl,
thiazolyl and pyrazolyl, wherein said ary! or heteroaryl moiety is
optionally substituted with one or more moiéties selected from the

class consisting of the halogen atoms, straight or branched alkyl of
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straight or branched al kyl or acyl group of 1 to 7 carbon atons, wherein
one or nore hydrogen atons of said alkyl or acyl group are optionally
replaced with a group independently selected fromthe xlsenteropet i ng of
-OH, -Qalkyl (wherein the alkyl noiety contains | to 6 carbon atons),
-NH2, -NHWe and -NMe2, (vi) a group of the fornula -NR23R24, wherein R23
and R24 are each, independently, (a) a hydrogen atom (b) straight or
branched al kyl or acyl of 1 to 7 carbon atons or cycloalkyl of 3 to 7
carbon atons, wherein said one or nore hydrogen atons of said al kyl or

acyl group are optiongly éa%ﬂr@czﬁﬂ omlﬂb (@h&reﬁpnalﬂmﬁ?%g@x%éamedfect ed
fromthe class conS|st|ng of - Cal Kyl (wherein the alkyl Toiety is |

to 6 carbon atons), ﬁcarwﬂmomsbd NMe2, -49 21 Novenber 2003 (c) a

group of the form ( rTCin% ) a group of
the formul a (CI-lZ)eb?:O(ﬁ'«t%ez’ Wifer & rcwps%fegfeg froing'nlpc%ass %‘E‘S%\Rﬁg’?el n R25 is
straight or branched gykylidiil, q;lﬁeadﬁxycqﬁmmaylpmrphennyl(aah a group of the
formul a - (CH2) " CONHR25, . wher.ei n 0 and, wherein R25 is straight

or branched al kyl of 1““96‘069%%11‘%’@%’ eé&i'i)ﬁ?éd hﬁte’iﬂﬁéﬁl@r'ﬁ&PS}O'@”d&Bbﬁﬁutﬁ%e
formula R 26 | + 27 -y 5he¥8nble halogen, straight or branched alkyl of 1 to 6

carbons, or -OR121 (wherein R12! is hydrogen or alkyl of 1 to 6
carbon atoms), or

(c) straight or branched alky! 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),
(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,
pyrazolyl, isoxazolyl and imidazolyl,
(J) the halogen atoms, and
(K) -CN;
X  is an oxygen atom;

‘R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;
R4 s a group of the formula -—CH2R55, wherein,
R3S is:
phenyl, Which is optionally substituted at the 4-position with:
(A) R, Which is aryl or heteroaryl ss:lecfed from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl and furyl, wherein one of the
ihydrogen atoms of said aryl or heteroaryl group is optionally replaced

with:
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wherein R26, R27 and R28 are each, independently, a branched or unbranched
al kyl group of | to 7 carbon atons and @ is a pharnaceutically acceptable
counter ion, or (viii) a cycloalkyl group of 3 to 7 caspRBv&hesE006B)
branched or unbranched carboxylic acid groups of 3 to 6 carbon atons, (QO)
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)
am dino groups of the fornmula N.11 N '~NCH2 R31 whereinr is 2, 3, 4, 5
or 6, and R29, R30 and R31 are each, independently, a hydrogen atom or

al kyl of I to 3 carfon {

additionally consti Pgt e&rgi%sﬁg? Sﬁglgoé é‘gélo laarlfaotﬁ éleato'% ¥ ‘fy5lq§ﬁ93r bon

at ons whi ch toget her vvid)ih’a tbfﬁecarﬁdnra&g&s)“aﬁdrdus))l daeymﬂ{ylgfwmlé orm a

het erocyclic ring, 0 21 Nove r .2003 uani di no groups of the
f or mul ayR33 N~ ,g (CHZ) Zy oNQy Qe pOlr;'?lﬁ)Stltuted w1(t{1:)nal%gen Or 0XO0, J P

(i) -CN,

~(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 atomé, which alkyl or cycloaky! group is optionally

monosubstituted with halogen or oxo,

(D) agroup 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 ~COR72, wherein R72 is a hydrogen atom,
straight or branched alkyl of [ to 5 carbon atoms, or cycloalkyl of 3 to 5

carbon atoms,

(F) a group of the formula ~OR73, wherein R73 is a hydrogen atom, an
alkyl, or fluoroatkyl or acyl group of | to 7 carbon atoms,

(G) -CN,
(H) nitro, or
(I) halogen;
RY isCl
VA is =C(H)-; and,
R7 iscy

and pharmaceutically acceptable salts thereof,

Further preferred are compounds of the formula I wherein:
Al is=N;
A2 is=C(H)-;
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wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

I ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein
two of R32, R33, R34 and R35 may additionally constitubengd,Sabiy Aad

hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen
aton(s) between themforma heterocyclic ring, (G phenyl, wherein one or
nore hydrogen atons of said phenyl group are optionally and independently
replaced with: (i) alkyl of 1 to 3 carbon atonms, (ii) -COOH, (iii) -SO2CH,
(iv) -PQQOH)2, (v) a group of the formula -COOR36, wherein R36 is straight

ot ome D(viy g ek kPR SRR N S BR Yl Blebs ar o e,

i ndependent L.y tin%otf:ydrogen atom alkyl of 1 to 6 carbon atons, cycloal kyl

of 3to 6 car%o atons or acyl of 1 to 7 carbon atons, or wherein R37 and
R38 const iayt eRrd08datypiatied hydrocarbon bridge of 3 to 5 carbon atons which
together with the nitrogen atom between them forma heterocyclic ring,

(vii) a group bemchedeorrunpragehed atiodreddra @, caghnaratoms, rEgnyhef 33005 earkoreach,
i nd dently, | oal kyl
| ndependen yat&né&%@?%%\/\%loﬁiﬂé lg&gn‘é 6tR B&n%rgg'?n@&th%ﬂsalg%l cycl oal ky

of 3 to 6 carbon at el n constr'tute a turated
hydr ocar bon bnilggd, gfcl@ilkyd ob cpdodlbenyd goowp onhioc morohygeirbgen atbink aret he ni t r ogen

at om bet ween th?m horm a hete Oﬁ%/d b C I ngﬁ,; and wherein -51 21 Novenber
2003 one car bGRUHAIMANG ! P‘&“‘{‘f? 688 My i dge is optionally replaced by
-0-, -NH, or (jNMgxe,

(ii) a group of the formula -COOR18, wherein R18 is straight or branched

alkyl of | 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,

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
-O-, -NH-, or -NMe-,

(iv) a group of the formula -OR21, wherein R2! isa 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, -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,
indépendently,
(@) 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 alky! or acyl group are optionally replaced

with a group independently selected from the class consisting of
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(viii) a group of the fornmula -OR41, wherein R41 is a hydrogen atom or an
al kyl or acyl group of 1 to 7 carbon atons, (ix) a group of the formula
-SR42, wherein R42 is a hydrogen atom or an al kyl or f 1to7
carbon atons, (x) -CN, or (xi) an am dino group of the2?§¥k% gglL\lﬁlbggR%
wherein R43, R44 and R45 are each, independently, a hydrogen atom or al kyl
of 1 to 3 carbon atons, and wherein two of R43, R44 and R45 may '
additionally constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons which together with the nitrogen aton(s) ‘between them form a
het erocyclic ring, f the farnul a NRAGRA erein R46 and R47
are each (1) i ndepe%@hﬁ@%%@ﬁ?&gﬁ a%y&mme%ésn B%&%‘ #OMsht i onal | y
nonosubstituted w t.NHQaNtbmaan(prmgOc, wherein RIOOC is as herei nbefore
defined, saturated or unsaturated het erom%/cl i C groups selected fromthe

W

cl asrs] ?:_ons: st 36“ , gP g&HPrﬂflqngﬂﬂ,“IuWr(péiz) Oy, f]rp‘t@wmﬁ G&.,ylI or B per azi nyl ,
ool vt and g g fer el o, VRGPS Jeler ol orowe are
E e oo 55 CONSLRLINPRDS isldrbight bt braf¥ifha aligPEH % 6 UATORLRAT S 157 - (@)

(¢) * a group of the formula —(CH,),CONHR25, wherein n is 0, 1 or 2,
and wherein R25 is straight or branched alky! of | to 6 carbon
atoms, |

(vi) a quaternary group of the formula

R26

R%
wherein R26, R27 and R28 are each, indepcndéntly, 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,
(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

N/R29

I 30
R

Rt
wherein ris 2, 3, 4, 5 or 6, and R29, R30 and R31 are each, indepeﬁdently, 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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21 Novenber 2003 (b) alkyl of 1 to 7 carbons, wherein any hydrogen at om of
said alkyl group is optionally replaced with -OH, -OR 110 (wherein R110 is
an al kyl moiety of 1 to 6 carbon atoms), -NH2, -NHVe 0§ i NMERberSphzacy! of
1 to 7 carbons, wherein any hydrogen atom of said acyl group 1s optionally
replaced with -OH, -ORL I | (wherein R111 is an alkyl moiety of | to 6
carbon atons), -NH2, -NHWVe or -NWMe2, (d) -CONRLO2R103, wherein R102 and
R103 are each independently 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 e r. W . ' n et n themforma

het erocyclic r%&*‘a&%@@’\%hg?xet?# tl](i)érgé)& @Stpggfrglro%?%%oﬁ@g}g%e\ﬁﬁsm&% Bon bridge
is optionally hegbaahdrimg, -0-, -NH, or -NMe-, or (e) -COOR104, wherein

R104 is aléﬁl of |]to 7 atons ?i i1) -CONRLO5R106, wherein R105 and R106 are
each indep de%ﬂaﬂkﬂ:'““%fﬁ)lpsaﬁﬁbﬁ BYER atom (b) straight or branched al kyl of
| to 7 atons or cycloal kyl ofs8 to 7 atons, (c) benzoyl, (d) benzyl or

(e) phenyl, wherein said pQéhyl ring is optionally nono- or
pol ysubstituted with -ORL1H, wherggin R112 is alkyl of 1 to 6 carbon atons,
or, wherein RL05—4&H, tute a saturated hydrocarbon bridge of -3
to 5 carbon atons-"which ILoge her with the nitrogen atom between them form
a heterocyclic ring, an®RWheR&l n one carbon atomin said hydrocarbon bridge
is optionally replaced by -0-, -NH, or -NWe-,

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R3S 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,

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

(i) oxo,

(i) -OR101 wherein RI0L js:

(a) ahydrogen atom,

(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with ~OH, -OR1190 (wherein R110 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

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

group is optionally replaced with -OH, -OR111 (wherein R111 ig

an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,
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(iv) -COORL07, wherein R107 is a hydrogen atom or straight or branched
al kyl of 1 to 7 carbon atons , -53 21 Novenber 2003 (v) straight or

branched al kyl of 1 to 7 carbon atomns, al kenyl or al kyswh .94 B37 car bon
atons, or cycloal kyl of 3 to 7 carbons, wherein one or mor & m%erc?oogen at ons

of said al kyl, alkenyl, alkynyl or cycloalkyl group is optionally replaced
wth a noiety independently selected fromthe class consisting of: (a)
oxo, (b) -OH, (c) -OR113, wherein R113 is aIkyI of I to 6 carbon atons,
(d) -ococHs, (e) -NH2,  (f) -NHWe, (g) -Nwe2, ' (h) CIEFi and (i) -CO2

R114 wh in RL14 RO ar yC of 3to7
car bons?“(ai/in) acyl c@f Ig éz(:%lrogbwﬁ B‘r’gﬂﬂ P%hrm ﬁé’?‘k&f’@‘ﬁ%‘t)’branched
or cyclic, and whereigp {PitBeal att o?alri%/%ﬂg r%n;orwh ?é”}%ifl 9r°”p -

optionally replaced Wlt a nolety | epen y 'sel eC he cl ass

consi sting of -OH -ORI® ydigfigidn Bhkded ﬁy@fbl@fi)orplfm&getd? 36toc5axfapc§U?1 at ors,
-NH2, - -NHMve, - NvB2, 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 -NMé-,
or
(¢) -COORI04, wherein R104 s alkyl of 1 to 7 atoms,

(iii) -CONR105R106,. wherein R105and 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

(e) phenyl, wherein said phenyl ring is optionally mono- or
polysubstituted with -OR!12 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) -COORI107 wherein R107 is 2 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 atoms of said alkyl, alkenyl, alkynyl or cycloalky! group is
optionally replaced with a moiety independently selected from the class
consisting of:

I(a) 0Xxo0,
(b) -OH,
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- NHCOWe, oxo0, -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon atons,
-CN, the hal ogen atons, -54 21 Novenber 2003 (k) heterocycles sel ected
fromthe class consisting of pyrrolidinyl, piperidinyj, %l

nmor phol i nyl and t hi onor pholinyl, and (1) aryl or het er%%’?@Y%%?gtaed from
t he class consisting of phenyl, thiophenyl, pyridyi, pyrimdinyl, furyl,
pyrrolyl and oxazolyl, -SO2Rf08, wherein R108 is: (a) aryl or heteroaryl
which is selected fromthe group consisting of phenyl, thiophenyl,
pyridyl, pyrimdinyl, fur yl, pyrrol yI oxazol yl thi azolyl and pyrazolyl,

wherein said aryl r substituted wth one
or nore noieties s ﬁ I? ﬁ?ffﬁgﬁ 'é&@‘yétaﬁuc’s‘? bgrb‘? OPBe hal ogen at ons,
strai ght or branch a.Ug(bcgj lto 6 carbons, and -OR117 (wherein R117 is
hydrogen or al kyl o 1 to 6 carbon atons), (b) a heterocyclic group

sel ected fromthe @ as®Ntonsisting of pyrrolidinyl, piperidinyl,

pi perazinyl, norphgli n_}gg_[ pd thionorpholinyl, wherein said heterocyclic
group is optlonall Stituted with one or nore noieties selected from
the class consist{ghg dMe¢he hal ogen atons, straight or branched al kyl of 1

E:gr goncg'[ g?nrs])s, and@%&f‘ @‘Hfr glr ner!angﬁeijSalhiSIr ngen10¥ Oal7k;![ 0?:3 1V\;1<ca)r 2i n
Sa: gcf"e‘éy' Mo etY(if S R, Al eriHRIUUGULRON OF 1B 3B B atBRE Sor ™! BT €S
> 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:

(@) -OH,

(b) -OR115,wherein R115 js alkyl of 1 td 6 carbon atoms,

(c) -NH,,

(d) -NHMe,

(e) -NMey,

() -NHCOMe,

(g) oxo,

(h) -CO; R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
() -CN, -

(j) the halogen atoms,

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

) arylor heteroafyl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,

(vii) -SO,R'®, wherein R'°8 is

(2) aryl or heteroaryl which is selected from the group consisting of

i phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, oxazolyl
thiazolyl and pyrazolyl, wherein said aryl or heteroaryl moiety is
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fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and,-ORl 19 (wherein RI 19 is hydrogen or alkyl of | to
6 carbon atons), (viii) -COR109, wherein RL109 is: (a) & Mby&hodieigsoaryl
which is selected fromthe class consisting of phenyl, thiophenyl,

pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, thlazolyl and pyrazolyl,
wherein said aryl or heteroaryl noiety is optionally substituted wth one
or nore noieties selected fromthe class consisting of the hal ogen atons,
straight or branched al kyl of -55 21 Novenber 2003 (J) (K) 1 to 6 carbons,

and - OR120 (wherein,E n atons), (b)
a heterocyclic- grouopl sePle}(': IJéﬁglrom %e?lllléélecrgzﬁlgtlléstseﬁaéggfc@ @l’erol i dinyl,

pi peridinyl, piper adassyonsistgndfahé halbganaioms,straipht i trhadhyd alkyef ei n sai d
het erocyclyl is optionally substitu e7d W|th one or nore hal ogen, straight
or branched al kyl of 16 gasbens, aad R 5! 7 @vher 17 {sdydragen oRAKYL 68 hydr ogen

or alkyl of 1 to 6 , or (c) stral ght or branched al kyl of 1
to 7 atons, wherei nlgogégara?lkélﬁo%imi ety is optionally substituted with one

or nore noietieg)sed aamdyclfcr@mﬁmeoeémsm@@ahﬁtdoﬂgsmf dfhe hal ogen at ons,

straight or branched Jk Qf to 6 carbons, and - 22 (wherein R122 is
hydrogen or al kyl I’G"B?ﬂdb'&ﬂ RIPERENY1, m%?hd’@b‘b“d( x) the hal ogen
atons, and thxomorpholmyl, 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 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

alkyl of 1 to 6 carbons, and ~OR119 (wheréin R119 g 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, pyrimidiny}, furyl, pyrrolyl, oxazolyl,
thiazolyl gnd pyrazolyl, wherein said aryl or heteroaryl moiety is

_ optionall.y 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 jg 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
with one or more halogen, straight or branched alkyl of 1 to 6

" carbons, or -OR121 (wherein RI21 js hydrogen or alkyl of 1 to 6

carbon atoms), or
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(xi) aryl or heteroaryl which is selected fromthe class consisting of
phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

t hi azolyl, pyrazol yI i soxazol yl and i mdazolyl, the hpNegSHoatREE, and
-CN;, X is an oxygen atom R3 is branched or unbranched al kyl of 1 to 3

carbon atons; R4 is a group of the formula - CH2R55, wherein, R55 is:
phenyl, which is optionally substituted at the 4-position with: (A R59c,
which is aryl or heteroaryl selected fromthe class consisting of PhenYl,
t hi ophenyl, pyridyl, pyri m di nyI and furYl, wherein one of the hydrogen

atons of said aryl .or r t.i onal repl.aced. wth: -56 21
Novenber 2003 (i) ((Br aﬁ é@o ync‘f)'%%%ﬂ zit?ll?yallto%§‘\]f¥feén %’"@g&%n atons or
cycloal kyl of 3 to 6muisth@womionatdy subbiitatedavikydneair naye hivddtich seflecrdd i S
otro. or’ (1v) hal of h%s&?siés%ﬁ‘f%q%?ﬁr%“g%ﬁwhﬁ' Her e gt SreHEEhedl Kyl of 2
to 6 carbon atons or 3 to Iﬁmal kyl or
cycl oakyl group is opf‘?‘%Lgﬂ t}yé Fﬁf&% U%%ql lqgéwafrf'ﬁ‘ ijdr(?gerbﬁ (D a
group of the fornula amﬂma\bﬁb@:ﬁﬂoﬂ@? is straight or branched al kyl of

1 to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons,
' (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,
pyrazolyl, isoxazoly! and imidazolyl, and
(I) the halogen atoms,

X  isan oxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;

R4 isa group of the formula —CH2R55, wherein,

R3S is:

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

(A) R39d, which is afy] or heteroaryl selected from the class consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl aﬁd furyl, wherein one of the
hydrogen atoms of said aryl or heteroaryl 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, |

(iii) nitro, or

(iv) halogen,

(B) methyl,

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

monosubstituted with halogen or oxo,



(E) a group of the formula -COR72, wherein R72 is a hydrogen atom
straight or branched alkyl of I to 5 carbon atons, or cycloalkyl of 3 to 5
carbon atonms, (F) a group of the fornula -OR73, wherei® Ré&rhSerdopydr ogen
atom an alkyl, or fluoroal kyl or acyl group of 1 to 7 carbon atons, (G
-CN, (H) nitro, or (I) halogen; RS is d; Zis =C(H-; and, R7 is O;
and pharnmaceutically acceptable salts thereof. Further preferred are
conpounds of the formula |I wherein: AI is =N-; A2 is =C(H)-; -57 21
Novenber 2003 D is —C(H) =C( SO2R1) - =C(C(OR1)-, wherein Rl is

sel ected from L (1) ch gesp of ot:ma%ﬁﬁulalgc@bRGGA)vhe&W, is gé?éxgﬁ't drbrafthgiched or

unbranched al kyI carbon atons, al kenyl car atons or
cycl oal kyl or cycl o%lhkléﬁwtOéfcaKbOﬂ@tGGnWrcwlnal&ymfé t0|5rcav%unczinoxad; Kyl

al kenyl, cycl oa or cy Ikeny p one nore hydrogen atons are
optional I'y” and hﬁde‘b@ﬁ‘?ﬂ%ﬂ &&Rzg,twhcrglp)ﬂg)@a hydrogersatgmoup of the

forml a - COORIS, Whﬁfaﬂ%hﬂo%nék%d%ﬂ(ﬂbgm SEarboPNENE e ISl led ol [

carbon atons or cycloa car bon at ons,
formul a - CONR1L9R20, CWr@rnS R19 and R20 are each,

(F) a group of the formula ~OR73, whetein R73 is a hydrogen atom, an
alkyl, or fluoroalkyl or acyl group of 1 to 7 carbon atoms,

(G) -CN, '

(H) nitro, or

(I) halogen;

RS s Cl;
Z  is=C(H)-; and,
R7 isCl

and pharmaceutically acceptable salts thereof.

Especially preferred are compounds of the formula I wherein:

Al is=N;

A2 is=C(H)-;

| D is =C(SOzR1)- or =C(C(O)R!)-, wherein R! is selected from the class consisting of:
(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, cycloalky! or cycloalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(i) a group of the formula ~COOR I8, wherein R!8 is straight or branched
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,

independently, a hydrogen atom, alkyl of 1 to 6 carbon atoms or
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I ndependent|ly, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atonms, or wherein R19 and R20 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atons which togethernysNdnbertBgani t rogen
atom between them forma heterocyclic ring, and wherein one carbon atomin
sai d hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMWe-,

(iv) a group of the formula -OR21, wherein R21 is a hydrogen atom or a
strai ght or branched al kyl or acyl group of | to 7 carbon atons, wherein
one or nore hydrogen atons of said al kyl or acyl group are optionally

replaced W th 2 SLOGILAAPRIIRRIRLY oRRLEG! SALIOMS ey £bO S EROSE S N of

-OH, -Qal kyl (wher contarns

-NH2, - NHwe and Wted(uy)imaa@mbadgﬁ oﬁhms‘mmﬂ sombRA3ER b em/e:e\n/ﬁhn R23 and
R24 are each, ependentl%% é@ rogen atom _(b) stra| ght or branched
al kyl or acyl of fhe;mitrogeg a4qm h FB‘HQ’C tor@pchegerpyplic smggandowhergiar bon at ons,

wherein said one ghe &Rb&h attGh 48 Ry&loLaBoRb t roup are
optionally repl acedc W t ha group |yn epe%deﬂ??éygsog léaéétlgﬁé?lrg%?ﬁe cl ass

consi sting of -58-Q41-Nbw €2003 - O—I Oal kyl (wherein the al kyl noiety

Is 1 to 6 carbop atons), NH2i (c) a group of the formula
- (CH2) mDOOH, gmréngwumféhecforf&“%r% wjlerﬁl Méaﬁrﬁ iy drogentaimanra -

(2) SEORC st o o Y650 o
- (CH2) NnCONHR25, wheg @1 mone lwém@sm atoms of saxdlaﬁcy\h/oea@l grdepare eptixmaty ght or
branched al kyl of rclplaced witha' group independently selected from the class consisting of

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

-NH_, -NHMe and -NMeg, or

(v) agroup of the formula —NR23'R24, 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
-OH, -Oalkyl (wherein the alkyl moiety is ! to 6 carbon atoms),
-NH,, -NHMe and -NMe;,

(c) a grdup of the formula (CH;)COOH, wherein m is 0, 1 or 2,

(d) a group of the formula —(CH;),COOR25, whereinn is 0, 1 or 2, and
’wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or

(e) a group of the formula —(CH;),,CONHRZS, whereinnis0, 1 or2,

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
indepe}ldently a hydrogen atom, phenyl which is optionally monosubstituted

with halogen, or RIOOC, wherein R100¢ is ag hereinbefore defined, and
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atons, (vi) a quaternary group of the formul a wherein R26, R27 and R28 are
each, independently, a branched or unbranched al kyl g
atons and Q is a pharnmaceutically acceptable counteryqiQBy efzﬁ’bg) a
cycl oal kyl group of 3 to 7 carbon atons, (B) branched or ebranc e

(© branched or unbranched
(D) branched or unbranched
sul fonic acid groups of 2 to 6 carbon atons, (E) am di no groups of the

carboxylic acid groups of 3 to 6 carbon atons,
phosphonic acid groups of 2 to 6 carbon atons,

formula NN' R29 Rao ~(CH2 r NI R31 wherein r

s 2, 3,

roup of I to 7 carbon

4, 5 or 6, and R29,

R30 and
car bon’

SRS G RS Rl £ kgt it RO (e msgane R
constitute g ﬁ@l?ﬂ&b‘l’iﬁf@ﬁ%Eﬁ&?ﬂi@i,iﬁ#&?aﬁﬁyl?’mt)ﬂ)hﬁlsi?ﬁ%na1 Novenber 2003

carbon atons
het er ocycl i dhiomegpholiryl, wheneindiaitbhejerocysiic groupls ard eptionhlly MoR3ri (CH2) - IN N R

I ch together "'with the

ogen at on between th

’

gjc h 532 R35 ﬁlgfl])?-Elﬁjsﬁtuﬁsdiv?itk?l’no;‘)éties4 fndg’pe%ﬁerﬁly S%Pe%teﬁ?ﬁzdm 51%3c’las§%§ns?sqgg
- of:
(i) oxo,
(ii) -ORI0! wherein R101 js:

(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 jg
an alkyl moiety of 1 to 6 carbon atoms), -NHZ, -NHMe or -NMe,,

(c) acylof I to 7 carbons, wherein any hydrogen atom of said acyl
group is optionally replaced with -OH, -OR 1 (wherein R111 jg
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -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 apd
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-, 6r -NMe-
or |

(¢) -COORI104 wherein R104 js alkyl of 1 to 7 atoms,

(iii) -CONRIOSR106, wherein R105 and R106 are each independently:

(a) ahydrogen atom, or _ _

(b) straight or branched alkyl of I to 7 atoms or cycloalkyl_ of3to7

i

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
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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 ocar bon bri dge of 3 to 5 carbon atons which togethgy N\‘i’l/c%rnbe%]r% Ri trogen
aton(s) between themforma heterocyclic ring, (G groups foor mul a
-NR46RA7, wherein R46 and R47 are each independently a hydrogen atom
phenyl V\/ni ch is optionally nonosubstituted wth hal ogen, or R100d, wherein
R100d is as hereinbefore defined, (H) saturated or unsaturated heterocyclic
groups selected fromthe class consisting of pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazi nd nmor phol | wher ei n sald
het erocycl i ¢ groups apéér%on[nﬂ&mﬁlsél nﬁdr%carbm% Qll“?ﬁe > §@b°§}aw6% é%? &nbtyh noi eti es
i ndependently sel ect ed-d-ramii,be—m\%,s consisting of: (i) oxo, (ii) -OR101,
wherein R101 is: (a) a @/drogen atom (b) alkyl of 1 to 7 carbons, wherein
any hydrogen atiym $I0QR} a\rhcy'dm th)drmgmammalolrytmgbiadﬁahohedh OH,..

-OR110 (wherein Rl kyl .nmoiety of 1 to 6 carbon atons), -NH2,
-NHMe or - Nwe2, (c")E%éccéllth Cfrb[o%la;org%l,r bons, wherein any hydrogen atom of

said acyl grogp isragiht opbahthedrp}E et V\fcﬁrlaonﬁkﬂms-m?érﬂyloéxiﬁgﬁ igp2R111 is
an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHWVe or -Nwe ﬁ-60 21

Novenber 2003 (d) toCERAAGAANS, Or\mélpélkw 9§ B9 7£athors, ehesgin oagehmore
i ndependently a I"w]; tFhOHR B g!#y :Bcth ein R102
and R103 constitute gat ur at % dh o%ua(l&[yl ]allb&?ldge O@B(y?gr m]ggr bon atons
whi ch toget her wi tdptmhellmreplacgbwﬁhtaamlbtxytm@nndehﬂymélecrtad from the class

consisting of:

(a) oxo,

(b) -OH,

() -OR!3 whereinR13js alkyl of 1 to 6 carbon atoms,

(d) -OCOCH;,

(e) -NH,,
() -NHMe, |
(g) "NMC29 |

(h) -CO.H, and
(i) -CO,R!14 wherein R114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl 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:

() -OH,

() -ORl 15,wherein R115 is alkyl of 1 to 6 carbon atoms,
(c) -NH,

(d) -NHMe,

() -NMey,

() -NHCOMe,

(g) oxo, |
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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) -COORL04, wherein
R104 is alkyl of I to 7 atonms, (iii) -CONRLO5R106, whergejn R105 R106
are each independently: (a) a hydrogen atom (b) stralﬁgh‘fwé}?beﬂr@ﬁghed

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

pol ysubstituted with -ORl 12, wherein R112 is alkyl of 1 to 6 carbon
atons, or, wherein RL05 and R106 constitute a saturated hydrocarbon bridge
of 3 to 5 carbon atons which together with the nitrogen atom between them
form a heterocycli)ri+Qf, RH®, whereri Rl Bnie alkgt dfointoadt @mbonrats@s,d hydr ocar bon
bridge is optional )y replaced by -0-, -NH, or -Nwve-, (iv) -COORL107,
wherein R107 is ad’xdr&‘gﬁn atom or straight or branched alkyl of | to 7

carbon atoms , (V)Gptrgkgibgdi atlBgnched al kyl of 1 to 7 carbon atoms,
al kenyl or alkynyl of 2 to 7/ carbon atoms, or cycloal kyl of 3 to 7
carbons, wherein okg dretaroexslesysdiectgé froat theaslass copsistingdfipyrrolidinggnyl , al kynyl

el coted from the. ol adp R Bppkgh Rty sha R Rt IHRE e 1Y
()  aryl or heteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,
(vii) QSOleos, 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

-OR!17 (wherein R117 s 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 heterocyclic groub 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 118 (wherein R118 js hydrogen or alkylof 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

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) 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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21 Novenber 2003 (c) -OR113, wherein R113 is alkyl of 1 to 6 carbon atons,
(d) -OCOCH3, (e) -NH2, (f) -NHMe,. (g) -Nwe2, (h) COZH and (i) -C»2
R114 wherein R114 is alkyl of 1 to 3 carbon atons, %)Q f 3to7
carbons, (vi) acyl of 1 to 7 carbon atons, which rray be s ra| ranched
or cyclic, and wherein one or nore hydrogen atons of said acyl group is
optionally replaced with a noiety independently selected fromthe class
consisting of. (a) -OH (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon
atoms, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOW, (g) oxo, (h) -CO 2
R 16, wherein R116 is aii of lt 3 carbon atons, (i) -CN, (j) the

hal ogen atons, (k) het@R Q//(Whpsﬂs& Q ischeydrogsmor iyt PRk b0 Goarspat i ng of

pyrrolidinyl, piperidtg¥; pi perazi nyl, norpholinyl and thionorpholinyl,
and (1) aryl or het ef | selected fromthe class consi sting of phenyl,

t hi ophenyl, pyridyb) -petefdcchygroup sélydted Rymrthd ylassaotsiottazof vyl , (vii)
- SOERLOS, V\/ner ein Rlo%y}rghdmyl, 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 -OR12! (wherein RI2L s 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
alkyl of 1 to 6 carbons, and -OR 122 (wherein R122 is hydrogen or
alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen afom;

R3  isbranched or unbranched alkyl of 1 to 3 carbon atoms;
R4 isa group of the formula —CH2R55, wherein,
RI3 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,
(ii) -CNs

(iii) nitro, or
(iv) halogen,
(B) methyl,
€ <N,
(D) nitro, or
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(a) aryl or heteroaryl which is selected fromthe group consisting of
phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl

t hi azol yl and pyrazolyl, wherein said aryl or heteroary{Ngygéﬁééé 3-62 21
Novenber 2003 optionally substituted with one or nore noieties selected
fromthe class consisting of the hal ogen atons, straight or branched al kyl
of | to 6 carbons, and -OR 117 (wherein R117 is hydrogen or alkyl of 1 to
6 carbon atons), (b) a heterocyclic group selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onor phol i nyl, wherein said heterocyclic group is optionally substituted
with one or noEd rdlogemes sel ected from the class consi sting of the
haloge?Satogg, straight or branched alkyl of 1 to 6 carbons, and -OR118
(wherefn REtS i s hydrogen or alkyl of 1 to 6 carbon atons), or (c)

strai gt ok =gERchey al kyl of 1 to 7 atoms, wherein said alkyl nmoiety is
optionally substituted with one or nore noieties selected fromthe class
consisRanm&ﬂ;the hal ogen atons, straight or branched alkyl of 1 to 6
carbonﬁilgpd -OR11 éwherein R119 is hydrogen or alkyl of 1 to 6 carbon

at ons) 209Rfjarmgceu ecepiphlersalththeuesd. i s: (a) aryl or heteroaryl which is
sel ected fromthe class consisting of phenyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl and pyrazolyl, wherein
sai d aMgre espedialbenroferrpd aewomppuids ofdhe foymala lywlsméist i t ut ed with one or nore
noi et i sel ected fromthe class consisting of the hal ogen atons, straight
or braftchdd™akyl of 1 to 6 carbons, and -OR120 (wherein R120 i s hydrogen

or alkyb of _c)-;
D is =C(SOzR1)- or =C(C(O)R1_)-, wherein R1 is selected from the class consisting of:

(A) -R100e, which is:
branched or Unbranchéd 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:
(i) oxo,
(ii) 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,
 (ii)) a group of the formula ~CONRI9R20, wherein R19 and R20 are each,
independen_tly, 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 nitrdgcn 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) a grc')upl of the formula ~-OR2!, wherein R21 is a hydrogen atom, or a
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 each,
iﬁdependenﬂy,
(a) ahydrogen atom,
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1 to 6 carbon atons), (b) a heterocyclic group selected fromthe class
consisting of pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and

t hi onor phol i nyl, wherein sai d heterocyclyl i's optlonaléyNgugﬁgégﬁbgd W th
one or nore halogen strai ght or branched alkyl of 1 to 6 car bons, or
-OR121 (wherein R121 is hydrogen or alkyl of 1 to 6 carbon atons), or -63
21 Novenber 2003 (I) (c) straight or branched alkyl of | to 7 atons,
wherein said alkyl noiety is optionally substituted with one or nore

noi eties selected fromthe class consisting of the hal ogen atons, straight

or branched alky of carbons erein R122 is hydrogen
or alkyl of 1 to'd czsitrl%%ﬁt%ftbé% & kﬁ‘or%é}%% FRONEPBYRN at ons, and
(xi) aryl or heteroargyclaéil hﬂ&tos;edaﬂfd;mo,ﬁg om t he cl ass consisting of

phenyl, thiophenyl, pyridy pyrim din fur pyrrol yI oxazol yl,
t hi azol yl , pyrazzlﬂ y|- 2 grawyeiAhe farmy dhiié:ﬂﬂ) ) wh %mt!lmhfe Hamci’gen atoms, X

[ R3 is b d Al kyl 3 b
at o) °X¥<ﬁe{‘saé°3‘@upalg?oqnﬁﬁafm%k%%E&héé?ﬁﬁ% WL REED, 101 Sphiy |
which is optionally S%%tél rom a#%‘%f g'raRgrxseidtail thtto Fgr%él% 9d Whl ch S

aryl or heteroaryl selec ass consi

thiophenyl, pyridyd), Ryréup 6F By Forfith L), cowmw WHRGn Ris 8,Nor

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,
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) -ORI01, wherein R101 j:

(a) ahydrogen atom,

(b) alkyl of I to 7 carbons, wherein one hydrogen atom of said alkyl
group is optionally replabcd with —OH, -OR110 (wherein R110.is
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(¢) acylof 1 to 7 carbons, wherein one 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) -CONRI02RI103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 apng

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) -COOR!04 wherein R104 js alkyl of 1 to 7 atoms,
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hydrogen atons of said aryl or heteroaryl group is optionally 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 cy S
optionally nono- or polysubstituted with hal ogen or o%fﬁwélr?&?%ﬁl,eg' (rii)
nitro, or (iv) halogen, (B) nethyl, (C branched or unbranched al kyl of 2
to 6 carbon atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or
cycl oakyl group is optionally nonosubstituted with hal ogen or oxo, -64 21
Novenber 2003 (D) a group of the fornmula -COOR67, wherein R67 is straight

or branched alkyl of arbon at r cl oal kyl of 3 to 5 carbon
atons, (E) a gr@/)p @P‘Y’lpnfedsﬁg?ﬁm@r@l&%@ﬁngﬁe‘%m ®ebindgpendspidly:ogen at om
strai ght or brancheg) alagtidrdden btdnf o Carbon atons, or cycloal kyl of 3 to 5
carbon atons, (F) a group of the fornula -OR73, wherein R73 is a hydrogen

atom an al kyl, or(bi| s&right enhiranphed alicy! ofr loiey @bms or oyctoatkylnéd tafons, (G
"N (R nitrosor (o RALAGRM sdiPallt FoyerBalid 5Oupls opiindty 7 1S O
monosubstituted with -OH, -OR123 (wherein R123 is an alkyl
moiety of 1 to 6 carbon atoms), -NH,, -NHMe, -NMez,
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
or, wherein RIOS 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) -COOR107, wherein R107 js a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
(v) straight or branched alky! of 1 to 7 carbon atoms or cycloatkyl 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:

(a) oxo,

(b) -OH,

(c) -ORII3, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH,, |

(e) -NH,,

(f) -NHMe,

(8) -NMey,

- (h) -CO.H, and
(i) -CO,RI14 wherein R114 is alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
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and pharmaceutically acceptable salts thereof. Especially preferred are
conpounds of the fornmula | wherein: A is =N; A2 is =C(H)-; Dis
=C(SO02R)- or =C(C(ORI)-, wherein Rl is selected from¢ nsi sting
of: (A -R100e, which is: branched or unbranched alk3%1§§w#$?%%86§arbon
atons, alkenyl of 2 to 6 carbon atons or cycloal kyl or cycl oal kenyl of 3
to 6 carbon atons, in which al kyl, alkenyl, cycloal kyl or cycl oal kenyl
group one or nore hydrogen atons are optionally and independently replaced
with: (i) oxo, (ii) a group of the fornula -COOR18, wherein R18 is straight

or branched Ky f I r L qal 6 carbon
atons, (iil) ‘gr%"p"g t{’ 2(30251)%?%%’-@&% g’h%‘g%/‘&&ﬁ‘gr%%(’lhmglﬁg%"?cmo are
each, i ndependenthdwherehyaiteagawodiydrogembloyis affaid atyd ghoupeis bptiordlgns or - 65
21 Novenber 2003 cycl oal kyl of, 3 to 6 carbon atons, .or wherein R19 and R20
constitute a sat fP3EQ™ ‘Belg%ﬁ?ge the clags cnsisting @on at oms whi ch
together with theynitopggen atom between them forma heterocyclic ring, and
wherein one carbon atomin. said hydrocarbon bridge is optionally replaced
by -0-, -NH, or (b)NN@leﬁ:whemirgkbﬁhsaﬂcylbélfoOfidsmb(mataRB,l, wherein R21 is
a hydrogen atom ,i)r a . straight or branched alkyl or acyl group of 1 to 7
carbon atons, whek i n"NBhe or nore hydr ogen atons of said al kyl or acyl
group are opti onau)y NBMeced with a group independently selected fromthe
cl ass consisting off -OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6
carbon atons), -2, -NMehe and - NMe2, or

(f) -NHCOMe,

(g) oxo,

(h) -CO, R116 wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) -CN,

(j) the halogen atoms,

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

(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
one moiety selected from the class consisting of the halogen atoms,
straiéht or branched alkyl of 1 to 6 carbons, and -OR117 (wherein
R117 js hydrogen or alkyl of 1 to 6 carbon atoms),

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiorﬁorpholinyl, 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
-OR!18 (wherein R118 is hydrogen or alkyl of 1 to 6 carbon

atoms), or
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(v) a group of the formula -NR23R24, wherein R23 and R24 are each,

I ndependently, (a) a hydrogen atom (b) straight or branched al kyl or acyl
of 1 to 7 carbon atoms or cycloal kyl of 3 to 7 carbon,ak80i&ns pgi n said
one or nore hydrogen atons of said alkyl or acyl group are optionally
replaced wth a group independently selected fromthe class consisting of
-OH, -Qal kyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2,
-NHMe and -NMe2, (c) a group of the formula - (CH2)n000OH, wherein in is O,
1 or 2, (d) a group of the fornmula -{CH2)"000R25, wherein nis 0, 1 or 2,

and wherein R25 is straight qr branched alkyl of 1 to 6 carbon atons, or
(e) a group of the (F)orﬁﬁ?‘gﬂt-‘(r%%&]@&hﬁz‘}ﬁ '\‘Rﬁ@ﬁ%ﬁ%“ﬁ‘eﬁ'e@%ﬁ‘d&lk& 2, and
wherein R25 is straigh furi Car, gr[r‘g]_ e (B
groups of the formula hl\ﬁi%%ﬁ%“&ﬁ@% ﬂ%@ﬁ%"&‘ﬁ%@ﬁ% esplggtg%%lcl ndependent |y
a hydrogen atom phenyclagh¢ansistisg opthe bakigkyatoms,ctraight orthraredied aikiyhofal ogen,
or R100e, wherein R100e is as herei nbeflgée def | nelg ~and -66 21 Novenber
2003 (C) saturated or drig&tcareonednd OB 0dwhereindy ap‘ish)s@&ﬁ@toédlmoﬁ]the

cl ass consisting of thB%'daFBbln’at&Xmﬂr ol idinyl, piperidinyl, piperazinyl,
nmor phol i nyl and thionngphollnyl, erei'n said heterocyclic groups are
optionally rmnt_ivii'r_)r-CO[Bd‘f ywherestRlised with noieties i ndependently sel ect ed

e bass COnThP! bRthyt W herbinsal® BRendt dtery Foptbnany BBL LR Rt '

: - one moiety 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
pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and |
thiomorpholinyl, wherein said heterocyclyl is dptionally substituted
with one halogen, straight or branched alkyl of 1 to 6 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

'~ 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;
X  isan oxygen atom,;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms; .
R4 is a group of the formula —CH2R55, wheréin; |
R3S is: |
phenyl, which is optionally substituted at the 4-position with:
(A) /R3%, 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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(b) alkyl of I to 7 carbons, wherein any hydrogen atom of said al kyl group
is optionally replaced with -OH, -OR 110 (wherein RI 10 is an al kyl noiety
of I to 6 carbon atons), -NH2, -NHVe or -NMe2, (c) acyi4 ﬁavémﬂén?marbon&
wherei n any hydrogen atom of said acyl group is optionally replaced with
-OH, -ORL | | (wherein 8111 is an alkyl noiety of 1 to 6 carbon atons),
-NH2, -NHMe or -NMe2, (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 saturated- hydrocarbon bridge of 3 to 5 carbon
atoms whi ch t oget hehydsbgdn dtdras of daidgghordietarvdrel gvoemistdpeonildr rphced
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bridge
is optionally repl a&’é"by -0-, -NH, or -NMe-, or (e) -COORL04, wherein
R104 is al kyl of 1 ﬂ) mefhQrs, (iii) - CONRLOSR106, wherein R105 and 8106
are each independent]y: hia) a hydrogen atom or (b) straight or branched
alkyl of 1 to 7 atofi® ofCNycloal kyl of 3 to 7 atons, or, wherein R105 and
R106 constitute a sa{iﬁrﬁ{rgdopydrocar bon bridge of 3 to 5 carbon atons
whi ch together with e nitrogen atom between themform a heterocyclic
ring, and wherein ofie) -lElogsh, Novenber 2003 carbon atomin said hydrocarbon
bridge is optionally replaced by -0-, -NH, or -Nwe-, (iv) -COOR107,
wherein R107 is hé’ﬂ%gen atom or straight or branched alkyl of | to 7
carbon atons, (yg) sitgMi ght or branched alkyl of 1 to 7 carbon atons,
al kenyl or al kynlgl of 2

(D) nitro, or

(E) halogen;

RS isCl
Z  is=C(H)-; and,
R7 isCl

and pharmaceutically acceptable salts thereof.

Penultimately preferréd are compounds of formula I wherein:
Al is=N;
A2 is=C(H)-;
D is =C(SOzR1)-, wherein R1 is selected from the class consisting of:
(A) methyl, and 5 _
(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:
(i) oxo,
(i) -OR!01 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 js
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to 7 carbon atons, or cycloal kyl of 3 to 7 carbons, wherein one or nore
hydr ogen atons of said al kyl, al kenyl, alkynyl or cycloal kyl group is

optionally replaced with a noiety independently sel ect | ass
consisting of: (a) oxo, (b) -OH (c) -OR 113, wherei nﬁgiff%‘g%égﬁ?% of 1

to 6 carbon atons, (d) -OCOCH3, (e) -NH2, (f) -NHWe, (g) -Nwe2, (h)
-C2H, and (i) -CO2 R11.4 wherein R114 is alkyl of 1 to 3 carbon atons, or
cycloal kyl of 3 to 7 carbons, (vi) acyl of | to 7 carbon atons, which may
be straight, branched or cyclic, and wherein one or nore hydrogen atons of

said acyl group is opti _ . h it h [ [ endent |y
sel ected fromthe cl asgﬂ%@lﬁl?&x&%rﬁgk?gg C%vé’%’“ ?@'@’('ﬁgfyzéﬂg Ohvintét%i n R115
is alkyl of 1 to 6 carlwon atonms, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f)

- NHCOME, oxo, -68 2 venper, 2003 (h) -CO2 R116, wherein R116 is
al kyl of 1( th) 3 carfbn aﬁf’]&ﬁ,to carbons,-whe(relzm one hydrogen atom of said acyl -

group is optionally replaced with -OH, -OR 11 (wherein R111 g
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe;,

(i) -CONRIOSR106, wherein R105 and R106 are each independently:

() 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, -OR.123 (wherein R123 is an alkyl
moiety of 1 to 6 carbon atoms), -NH,, -NHMe, -NMe,,
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
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 ,

v) straight or branched alk.yl 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,

(b) -OH,

(c) -OR13 whereinR113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(e) -NH,,
(f) -NHMe,
‘(&) -NMe,,

(h) -COQH, and
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(i) -CN, (j) the hal ogen atons, (k) heterocycles selected fromthe class
consisting of pyrrolidinyl, piper idinyl, piperazinyl, norpholinyl and
t hi onorpholinyl, and (1) aryl or heteroaryl selected S
consi sting of phenyl, thiophenyl, pyridyl, pyrim dinyl H&@L@P;ﬁe%@?ol yl and
oxazolyl, (vii) -SO2R10S, wherein R108 is: (a) phenyl, wherein said phenyl
noiety is optionally substituted with one or nore noieties selected from
the class consisting of the halogen 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), () : . I_G, OI4 | ass consi sting
of pyrrolidinyl (,(l)bpi Fﬁﬁn rﬁ%ﬁ“ﬁ%r agyﬁw%ﬁgr Sﬂ%a]frllgo%y'qt&g?kf?
t hi onor phol i nyl, whesyeloalisdiofl3 heV eavoys! i c group is optionally substituted
wi th one or re ieties selected fromthe clas consi sting,.of the
hal ogen aton&?)_ saqggpgﬁfoirsarg%ﬁfeﬁﬁdwa}%way&e straght. dranched gr@eliang - oRL18
(wherein R118 i SafudhéiBi@bng or ab&nymfagedlatb&s%fsﬁaaa@gr@qgra%mﬁny( c) ,
strai ght or branched a‘INI\_v(d_/lI of I to 7 atoms, wherei'n sard alkyl “nmoiety is
optional | y substieplagcediwithaimeipey sglectedfromrtliesiase sonsistingo6d from the cl ass
consi sting of torﬁ)ha_lcﬁgen atons, straight or branched alkyl of 1 to 6
carbons, and ~ 19 (wher ei n R119 is hydrogen or alkyl of I to 6 carbon
atoms), (viii) -@ﬂ?l.faﬁzlh&t\eﬁe%iﬂlﬂmqﬁhﬁyl&@q)tomdmatmg%rel n said phenyl
na

noiety is optio y substituted wt one or nore noiet’ies selected from

the cl ass consi sfc) ng-NHz,t he .~ hal ogen atons, straight or branched al kyl of 1

to 6 carbons, an&) _NHMe,
() -NMey,
() -NHCOMe,
(g) oxo,
(h) -CO,R116 wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) -CN,

() the halogen atoms,

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

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

(vii) -SOszs, wherein R'% is:

(@ a hetefocyclic 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
to 6 carbons, and -OR 118 (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

heterocyclyl is optionally substituted with one halogen, straight or
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-69 21 Novenber 2003 -OR120 (wherein R120 is hydrogen or alkyl of 1 to 6
carbon atons), (b) a heterocyclic.group selected fromthe class consisting
of pyrrolidinyl, piperidinyl, piperazinyl, norpholiny% ﬁgg'n er 2003

t hi onor phol i nyl, wherein said heterocyclyl is optionalTy 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 branched alkyl of 1 to 7 atons, wherein said alkyl noiety is
optionally substituted with one or nore nnieties selected fromthe class

carbons, and - G122 (wigPutRe Myt LBttt PR byt s 6 car bon

atons), and (iXx) -CHO hydrdgen aPaliyyefentod Qitbonoh§), Mid@nched or unbranched
al kyl of 1 to 3 carbon atonms; R4 is a group of the formul a - CH2R55,

wherein, R55 i JiX)phEHR;, whi ch is optional ly substituted at the 4-position

with: (R &S aryl or heteroaryl selected fromthe class _
consi st ng%?ﬁox%ﬂ%@o t hi ophenyl, pyridyl, pyrimdinyl and furyl, wherein

one of ghe jshethypgen atons of said aryl or heteroaryl group is optionally
replaced with: (1) nmethyl, (ii) -CN, (iii) nitro, or
R4 *'is a group of the formula ~-CH,R55, wherein,
R33 is:
phenyl, which is optionally substituted at the 4-position with:
(A) R3%€, which is aryl or heteroaryl selected from the class consisting of
phenyl, pyridyl, and pyrimidinyl
(B) CN,
(B) nitro, or
(C) halogen;

RS isCl
Z is =C(H)-; and,
R7 isCI

and pharrhaceutically acceptable salts thereof.

It will be appreciated that the compounds of the formula I have at least one chiral center.

Ultimately preferred are those compounds of formula I with the absolute stereochemistry

R _z. R
I ~
Q
1 _
A’A\ N _ X
\D’N‘_J"’Ra

R’ an

depicted below in formula II.

Also preferred are the following specific compounds:



(iv) halogen, (B) }nethyl, (Q -CN, (D) nitro, or -70 21 Novenber 2003
(E) halogen; R5is d; Zis =C(H)-; and, R7 is d; and pharmaceutically
acceptabl e salts t hereof . More especially preferred ar f the
formula I wherein: A is =N; A2 is =C(H)-; Dis —C(Sglzﬁ@m%l&%og
=C(C(O R1)-, wherein RI is selected fromthe class consisting of (A
_R100e, which is: branched or unbranched alkyl of 1 to 6 carbon atons or
cycloal kyl of 3 to 6 carbon atons, in which alkyl, or cycloal kyl group one
to three hydrogen atons are optlonally and |ndependently replaced with:
(1) OX0Gk, @ group of the formgla 118, wherein R18 is straight or
branched of 1 to 7 carbon atonf cycl oal kyl of 3 to 6 carbon
atons, (ii group of the fornmula -SR 19R20, wherein R 19 and R20 are
each, independently, a hydrogen at om aIkyI of 1 to 6 carbon atons or
cycl oal yﬂa' _J0to 6 carbon atomns, or erein R19 and R20 constitute a
sat ur at yorpcarbon bridge of 3 ty0\5 £grbon atons which together with
the nit 'erocycllc ring, and wherein one
carbonogton1|‘ hydr ocar bon bz;g e i nally replaced by

-80-



-0-, -NH, or -NMe-, (iv) a group of the formula -OR2-1, wherein R21 is a
hydrogen atom or a straight or branched al kyl or acyl group of 1 to 7
carbon atons, or (v) a group of the fornmula - NR23R24, 9sﬂb&%% nd R24
are each, independently, (a) a hydrogen atom -71 21 8 (b)
straight or branched al kyl or acyl of 1 to 7 carbon atons or cycl oal kyl of
3 to 7 carbon atonms, (c) . a group of the formula -(CH2)nDO0OH, wherein mis
0O, 1 or 2, (d a group of the formula --(CH2)"000R25, 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 fornmula -(CH2)"CONHR25, wherein nis 0, 1 or 2, and
wher ei n, R25 isstraight or br anchéd\a @f | to 6 carbon atons, and (B)
saturate rocyclic groups sel ect ¢ omthe class consisting of
pyrrolidi pi peri dinyl, piperazi nwWs nor phol i nyl and t hi onor pholinyl,
wherei n sal het erocyclic groups are optionally nono- or di-substituted
wth nnletnes i ndependent |y sel ecjyec Premt he cl ass consisting of (i) oxo,

i § i n~atom (b) alkyl of I to 7
0 Brgroup i s optionally

‘ an kyl moiety of 1 to 6

car bonoa§eos 2  -NHWe or - acyl of 1 to 7 carbons, wherein

one hydrgge atom of said acyl gr i Q}lonally replaced with - OH,
-OR111 @e;v‘éanRl 11 is y ;\1’
_ 7 . _

Cl Cl Ci @]
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an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHVe or -Nwe2, (d)

- CONR102R103, wherein R102 and R103 are each i ndependently a hydrogen atom
or alkyl of I to 7 atons, or wherein R102 and 8103 co i turated
hydr ocarbon bridge of 3 to 5 carbon atons which toget%ﬁ&b&#ﬁﬁyﬁﬁ@gnitrogen
atom between themforma heterocyclic ring, and wherein one carbon atomin
said hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMe-,

or (e) -COOR104, wherein R104 is alkyl of 1 to 7 atons, -72 21 Novenber
2003 (iii) -CONRLO5R106, wherein R105 and R106 are each independently: (a)
a hydrogen atom or (b) straight or branched alkyl of I to 7 atons or
cycloal kyl of 3 to 7 atons, wherein said al kyl or cycloal kyl group is
optionglly osubstituted with -H - ORL23 (wherein R123 is an al kyl

noi ety o 0 6 carbon atons), - @ , -NMe2, pyrrolidinyl,

pi peri di pi perazi nyl or norpholi or, wherein R105 and R106

dge of 3 to 5 carbon atons which
t oget her wi agn them forma heterocyclic ring, and
wher ei =6€g carbon atomin said h oc on bridge is optionally repl aced
by - O NNk or -NMe-, (iv) - aherein RL10O7 is a hydrogen atom or
strai ght] or arafmehed al kyl of 1 toy7.. tonms , (v) straight or
brancﬁEqu kyl _ O=R car bon apegEQOr al kyl of 3 to 7 carbons,
wher ei nygne t o tHr ee\\hydr ogen at omsy,of sai K\ or cycloalkyl group is
optional ly replaced w a noi ety ntgpendently selected from

CI\QCI
N
N— 0]
\ N wil
0:?:0 =N
N \
N
(@) CH HO 0]



the class consisting of: (a) oxo, (b) -OH (c) -OR113, wherein R113 is
alkyl of 1 to 6 carbon atons, -OCOCH33 -NH2, -NHWe, -Nw2, -COQ2H, and
-C2 R114 wherein R114 is aIkyI of 1 to 3 carbon atoms kyl of 3
to 7 carbons, 21 Novenber 2003 (vi) acyl of 1 to 7 car%éﬁ&z?@égﬂﬂgﬁlch may
be straight, branched or cyclic, and wherein one or two hydrogen atons of
said acyl group is optionally replaced with a noiety selected fromthe
class consisting of (a) -OH, (b) -OR 15, wherein RL 15 is alkyl of 1 to 6
carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2,” (f) -NHCOWe, (g) oxo, (h)
-C2 Rlle heregn R116 is al kyl of & to. 3 garbon atons, (i) -CN, (]J) the

hal ogen at Qg (k) heterocycles selectH omthe class consisting of
pi peridinyl, piperaziny gor phol i nyl and t hi onor phol i nyl ,
and (1) aryl] or heteroaryl selected fromthe class consisting of phenyl,

. N
N 0
=T

Q=S=

w i © =N

(]

H

Cl Cl
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thi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (vii)

- SO2Rt 08, whereln R18 is: (a) phenyl wherein said phenyl noiety is
optionally substituted with one noiety selected from si sting-
of the hal ogen atons, straight or branched al kyl of 15?@0%5@%%&%@2 and
-OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon atons), (b) a
het erocyclic group selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
heterocycllc group is optlonally substituted with one noiety selected from
the cl ags_copsisgting of the hal ogen at ( straight or branched al kyl of 1
to 6 carbo and -OR118 (wherein R hydrogen or alkyl of 1 to 6
carbon at , or -74 21 Novenber 200 c) straight or branched al kyl of 1
to 7 atons, [wherein said alkyl noiety Ys optionally substituted with one
noi ety sel ested,fromthe class consl;; ~Of the hal ogen atons, straight

or bran yl of 1 to 6 carbond= C'CR119 (wherein R119 is hydrogen
or al ky tto 6 carbon atons), VN

«w - CORLO9, wherein R109 is: (a)
phenyl , wher e xd phenyl noiety i

|y substituted with one
noi et y Gt ed the class con&:§t0ng e hal ogen atons, straight
T=No 6 carbons,yand -

or branc! d al ky™~f erein R120 is hydrogen
or alkyf off I to 6 carbon atons), ) het er ocyjl i

group sel ected from
t he cl ass_consisting of pyrrolidi pi peri di ny pi per azi nyl,

mor phol i nyl and t hi onor phol i nyl, rein said heterocyclyl s optionally
Substit d

’ ’

C Cl
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wi th one hal ogen, straight or branched alkyl of 1 to 6 carbons, or -OR 121
(wherein R121 is hydrogen or alkyl of 1 to 6 carbon atons), or (c)
straight or branched alkyl of 1 to 7 atons, wherein sa'%gN%ll Lerﬂ}bi ety is
optionally substituted with one noeity selected fromthe class cor?sisting
of the hal ogen atons, straight or branched alkyl of 1 to 6 carbons, and
-OR122 (wherein R122 is hydrogen or alkyl of 1| to 6 carbon atons), and
(ix) -CHO X is an oxygen atom R3 is branched or unbranched al kyl of 1 to
3 carbon atons; R4 is a group of the formula -CH2R55, wherein, R55 is:

phenyl , cwhi i g optionally substituted at {he 4-position with: (A / R59e,
which is or heteroaryl selecte the cl ass consisting of phenyl,
t hi ophenyl ridyl, pyrimdinyl and |, wherein one of the -75 21
Novenber 20 hydrogen atons of said a or heteroaryl group is optionally
repl aced INh: (i) methyl, (ii) -CN, n(iii) nitro, or (iv) halogen, (B)
met hyl , N=Fg) ' (D) nitro, or ( avguen;

N N

0=5=0 — O=?=O
N _\N N

Cl .Cl

and their pharmaceutically acccptable' 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

formula
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RS is d; Zis =C(H)-; and, R7 is d; and pharmaceutically acceptable
salts thereof. Penultimately preferred are conpounds of fornula I wherein:
Al is N; A2 is =C(H)-; Dis =C(SO2R1)-, wherein Rl is m t he
class consisting of: (A nethyl, and (B) saturated he%gﬁgggéﬁ?giggoups
selected fromthe class consisting of pyrrolidinyl, piperidinyl,

pi perazi nyl and norphol i nyl wherein said heterocyclic groups are
optionally nono- or di-substituted with noieties independently selected
from the class consisting of (i) oxo, (ii) -ORL01, wherein R101l is: (a)
(b) a hydrogen atom al kyl of Cl @l bons, wherein one hydrogen at om of
said alkyl group is optionally aced with -OH, -OR110 (wherein R110 is
-76 21 Novenber 2003 an al kyl nokety’of | to 6 carbon atomns), -NH2, -NHW
or -NMe2, or (c) acyl of | to 7 c@rbons, wherein one hydrogen atom of said
acyl group is optionally replpcedNwit® -OH, -OR 11 | (wherein R111 is an
al kyl noiety of 1 to 6 carbo \éF me) [ -NH2, -NHMe or -NMme2, (iii) -

- CONRL1O5R106, wherein R105 angrﬁﬂ each i ndependently:

R1

wherein,
R' is selected from the class consisting of:
(A) hydrogen,
(B) the halogen atoms, and
(C) SO, M" wherein M* is
(i Li,
(i) Na',
(iii) X', 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
(i)  phenyl,
(i) pyridyl, and
(iii) pyrimidyl, and
(C) CN.

i h oun fheIc'n

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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(a) a hydrogen atom or (b) straight or branched alkyl of 1 to 7 atons or
cycloal kyl of 3 to 7 atons, wherein said al kyl or cycloal kyl group is
optionally nonosubstituted with -OH, -0OR123 (wherein ' kyl
noiety of 1 to 6 carbon atons), -NH2, -NHWe, -NWe2, p%%@l\“ﬁ?%@h

pi peridinyl, piperazinyl or norpholinyl, or, wherein RL05 and R106
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 atomin said hydrocarbon br.idge is optionally replaced
by -0- elr\fy-# of -NMe-, (iv) -COORL107, wherein R107 is a hydrogen atom or
st r ai gHesig -dFQﬁEﬁ%dnteaP@qupmw &y s pusifiedby chromategraptiygist  or

br anchegl;al _ - b (X5] drogen atons of
oy d Al vandt oyl ARy Rt LB RertigR by ofle B0l ot M B Sene 1y

sel ect derhniqyes:{ masssspedtrasicepy and wielting ppindx Btartinghhatefikls afid yeagdtd 13,

wher ei . .s alkyl. of 1 .to 6 carbon at , d) - , (e) -NH2, (f)
~ NHME, %‘{?‘éﬁ%r botpmerctally r?)"a‘}"ééﬁfif R e Prepassg e slied o affusingcop R114
whe[)ei mdtldds described it thechdmical Btegadidgon at oms, or cycloal kyl of 3 to 7
car pnons,

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

the method described below and outlined in Scheme L

Scheme I
5 7
R l Z\ R
3 4 R3 Z R’ 1) aq. Base =
R><R AN Heat
HN" ~con t | N
2 “Y, Z 2) Acid o 0o
Heat Y 2
NCO H R
R4
1] : v Vv
5 7 5 7
R I Z\ R R l Z\ R
P.S Hydrolysis
2v3 / - =
S=_MN__s s=N__o
3
N‘KR N—tﬁ’s
R* R*
Vi | Vil

An appropriate amino acid (III) is dissolved in aqueous base (such as, for example, NaOH,
KOH, NayC0O3, 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
f .
stirred until the reaction essentially 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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(vi) acyl of. I to 7 carbon atons, which may be straight, branched or
cyclic, and wherein one or two hydrogen atons of said acyl group is
optionally replaced with a noiety selected fromthe cbaRS\&GRHS Flokng of :
(a) -OH, (b) -OR 115,wherein R115 is alkyl of 1 to 6 carbon atons, (c)
-NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo, (h) -CO2 R116 wher ein
RI 16 is alkyl of 1 to 3 carbon atons, (i) -CN, (j) the hal ogen atons, (k)
heterocycl es selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, and (1) aryl or

het er oar ydrgﬁﬂ‘d: sti@tl Reqovilloe selvag %r&ﬁl@ésl tBd inﬁ@n@alaﬁh@azd&aceﬁéuc@cp hﬁm{é
pyridyl, pyrimdinyl, fur and oxazoly (vii) -SC2R1

y
wher ei n' FRIFFBEF Eeported by Sapdk @JS)E%F@}‘ |4é}/9650(9&b tt@ep@gp@cuatp umﬁoamlc@b@ss
consi st | L i nyl
wher ein sq% Q{ed &?@%@Itﬁ%bmﬁﬁﬁggf%% ﬁ‘%%’gi)'lpﬁo %&ﬁu{; f 8°rv?ﬂx p}(’fhe noi ety
sel ect ed suHorv adid, md:thwsclﬁnscp adid rtgnm‘nesaﬂﬁomcgahtd mrhybxroalﬂlﬁhfedmda)l 1h3ah of 1b to 6
car bons, and OR118 grein R1 e 1 to 6 carbon
at ons) , rga}ql‘i OL RSP V\f/ﬂettoe?rﬁ%'ﬁ?fdg e "e(fgx‘{]a& &)r 5&9( P eSS sel ect ed
fromthe dbllaaﬁmmfltt&l I8idamgirofy filbtisPaddihurificatid 13E fdr@khiple, dMidAglepzi nyl and
nor phol i cé{ V\/nerel n said heterocyclyl is optionally substituted with one

hal ogen, qmat %ﬁp hy;or recrystallization.

If the thiocarbonyl VII is desired, several reagents are known in the literature which will
convert carbonyls to thiocarbonyls. A typical sequence involves heating the substrate with

a reagent such as P53 in a high boiling solvent such as tetralin for between | 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

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
ting is more susceptible to nucleophilic conditions. It can be converted to the 4-oxo-
species (VII) by treatment with aqucdus ethanolamine followed by acid hydrolysis.

Purification is easily performed by silica gel chromatography or recrystallization.

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

If one uses the racemic III or ester of III, 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.
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-78 21 November 2003 branched al kyl of Ito 6 carbons, or -OR121 (wherein
R121 is hydrogen or alkyl of 1 to 6 carbon atons), and (ix) -CHO X is an
oxygen atomm R3 is nmethyl; R4 is a group of the forw&pNO%@SZOO\glnerel
R55 is: phenyl, which is optlonally substituted at the 4-poSition With (A)
R59e, which is aryl or heteroaryl selected fromthe class consisting of
phenyl, pyridyl, and pyrimdinyl (B) -CN, (B) nitro, or (C) halogen; R5
isd; Zis —C(H) and, R7 is O; and pharmaceutically acceptable salts
thereof. It wll be appreci ated that the conpounds of the forrmula | have at

tor mul S RE D BRI whert B SRR RECRD Sl s SEERAASES or mul 2 11

GO Al sdllpsteteerinSdhanelltdnd desdribedbsigws peci f i c cormounds -79 21 Novenber
2003 CIsscl d,, -4 C'S sC

Scheme 11

N, et <
05\ 5\ e =(ifo

vill X
_ R Z\ R
Acid |
N

[ (A1=N, A2-CH D = CH)

Azide VIII is added to a solution of PPh; in a suitable solvent such as toluene, under inert
atmosphere and allowed to stir at ambient temperature for about 12 — 24 h. The
appropriate thiohydantoin VII is then added and the reaction heated under inert
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 atmosphcre'at about 50 — 100 °C for about 12 — 24 h to provide I
(A'=N, A’=CH,D = CH) after standard workup and purification.

Analogs of [(A' =N, A= CH) where D is a carbon substituted with various groups, such
as halogen, CN, CHO, an alkyl group, an alky! or aryl sulfide, sulfoxide or sulfone, may be

prepared as described below and outlined in Scheme I11.
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N= M1 -80 21 November 2003 N= N= N= O> -NH2 ' O'NH2 -81 21 Novenber 2003
N= O-NH2 i N= OOH N= 21 Novenber 2003 | u711 C)=.q=r) H 21 Novenber 2003
d., - C d,, O N=NN=.4411 21 Novenber 2003 21 November 2003

Scheme 111

5 7
RS\EZ;/ R . R@/R
| _ =
N-halogen succinimide N N X
o1
N R?
Hal R’

P

N M zX |

L., -
R4

I (A1 =N, A2 = CH, D = CH)

I (A" =N, A2 = CH, D = C-Hal)

R _z_ _R’ R2 2. _R’
| N ' N
= =
RM E*

| (At =N, A? = CH, D = C-M) | (A= N, A2 = CH, D =C-E)

In Scheme III, M is a metal atom such as Li or Mg, Hal is CI, Bror [ 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, SO;M, SO;R or CO;R, 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, A’=CH,D= CH), in a 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 (Al =N, A= CH, D = C-Cl, C-Br, C-I) 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 (Al =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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"NT NNN O~N-ON\N HH,and N= and their pharmaceutically
acceptable salts. Additionally it will be noted that certain conpounds are

usedul as internediates in the synthesis of the abovecQsRMmEKS0es t he
invention. In particular, conpounds of the fornula -85 21 Novenber 2003

C~- ,C wherein, R is selected fromthe class consisting of: (A
hydrogen, (B) the halogen atoms, and (C) SO2 M' wherein M+ is (i) Li+,
(ii) Na-, (iii) K+, or (iv) MgX+, wherein X is a halogen; and R2 is
selected fromthe class consisting of. (A) the-hal ogen atons, (B) aryl,

sel ect atkyl bPARy! Riiuel G55 GRgnartirdaglfie s orfardomdiMlit rmeBRt may be

reacted with an electrophile, such as an N-chloro-, bromo- or iodo- succinimide, tosyl
cyanide, an alkyl or aryl sulfonyl chloride, an alkyl or aryl disulfide, an alkyl- or
arylthiosulfonate, an alkyl or aryl chloroformate, an alkyl halide, N,N-dimethylformamide
or sulfur dioxide, to produce the anolog of [(A' =N, A% = CH) where D is a carbon
substituted with various groups, such as Cl, Br, I, CN, an alkyl group, an alkyl or aryl
sulfone, an alky! or aryl sulfide, CHO, or a sulfinate salt. The sulfides may be further
oxidized with a reagent, such as potassium peroxymbnosulfate, or m-chlorobenzoic acid, to
provide sulfoxides or sulfones. The sulfinate salts may be further transformed to produce

sulfones and sulfonamides as described below.

More speciﬁcﬁlly, compounds I (A' =N, A?= CH) with D = CN may be obtained by
treating a solution of the corresponding halide, preferably iodide [ (A'=N, A% = CH, D=
C-I),ina solvent such as THF with an alkyl magnesium reagent, such as cyclopentyl
magnesium bromide, at about ~78 to 0 °C, prefcrably about —30 to —40 °C, under an inert
atmosphere, for about 1 to 5 h to generate an organomagnesium species [ (A' =N, A?=
CH, D = C-Mg). Tosyl cyanide is. then added and the reaction allowed to graduaily warm
to ambient temperature and to proceed for about 1 to 24 h. F ollowing workup and
purification, I (A' =N, A? = CH, D = C-CN) is obtained.

Compounds I (A' =N, A?=CH, D = C-SO;R where R = alky! or aryl) may be obtained by
treating the organomagnesium species I (A'=N, A2=CH, D = C-Mg) as generated above
with an alkyl or aryl éulfonyl chloride. Alternatively, one may add an alkyl- or
aryldisulfide, or an alkyl- or arylthiosulfohate (prepared by oxidizing the corresponding

| alkyl or aryl disulfide, for example with m- 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

peroxymonosulfate or m-chloroperoxybenzoic acid.
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(iii) pyrimdyl, and (C) CN Synthesis of the Conpounds of the Invention
Conmpounds of the invention may be prepared by the general nethods descri bed
bel ow. Typically, reaction progress may be nonitored '

chromat ography (TLC) if -86 21 Novenber 2003 desir ed. ??/Né@sn&éer%?bﬁé

I nternmedi ates and products may be purified by chromat ography on silica gel
and/or recrystallization, and characterized by one or nore of the follow ng
techni ques: NMR, mass spectroscopy and nelting point. Starting materials
and reagents are either comrercially available or may be prepared by one
ski | | ed Compduadal (A" esNW? = CpE)heids DICCTOIE Mticke R PRI Gtah akyl Wf}}f&ﬁ} ure.

I nt er medi at es used in the paration of the conpounds” of for [ may be
pr epar ednd¥be Qb mt'aéﬁmrmmummﬁm% igAreiated aBoveamith 4an  Schene |
RS Z R7 a?a%w Hate'%f’@?mJ Jé'ifl c}llérof&‘m%r fa ?ve%t sydhiak THP, at! b%%?%o\{l CﬁS o

appropriate am no-aci SSO I n aqueouds pace
exanpl e prefa@bly about -40 C under an inert atmosphere for about 15 min to 1 h before

or

allowing the reaction to warm to room temperature over about 30 min to 1 h. Following
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
of the corresponding halide, preferably iodide (I: A'=N,A’=CH,D= C-I), in a solvent .
such as THF with an alkyl lithium, such as n-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
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
reagents, such as alkyl halides to produce additional compounds of the formula I (A' =N,
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, A=
CH, D = C-SO;Cl). The sulfonyl chloride can in turn be treated with amines to produce
desired sulfonamides I (A' =N, A’>=CH, D = C-SO,NRR’ where R and R’=2a hydrogen
atom, an alkyl or aryl group, or together comprise part of a heterocyclic ring).

Analogs of I (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 éxample with acyl, alkyl,

aryl, carbamyl or sulfonyl as described below and outlined in Scheme IV.
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KOH, Na2CO3, NaHCO3, K2CO3 or KHCO3) and warned to between about 20 and 90
0C. An appropriate isocyanate (1V) is added to this m xture and the
resulting solution is stirred until the reaction esse es

conpl etion. Upon cooling, the mxture is acidified an%?#ﬁ%&%giﬁ?@ﬁ

urei doacetic acid is isolated by filtration or by extraction into IV

Hydrol ysis -87 21 Novenber 2003 organic sol vent. Renobval of sol vent
produces the internmedi ate ureidoacetic acid. In the nanner reported by
Sauli (US Patent 4,099,008), the internedi ate ureidoacetic acid is
CyClIZgﬁBIé B?ating in the presence of a catal ytic amount of acid (such as,
for fBC Y sul furic acid, methanesul fonic acid, benzenesul fonic acid or
hydrochloric acid) in an organic or aqueous solvent, to produce the
desired hydantoin (V). Wrkup consists of collection of the hydantoin by
filtration and purification by, for exanple, silicaRgel zch mat ogr aphy or
recrystallization. R : |ocarbonyl VII is desired, lseveral reagents are
known in the literatufe ich will convert carbonyls hi ocarbonyls. A
typi cal sequence invo heati ng the substrate with a- eaggnt such as
P2S3 in a high b0|I|ng ol yent suchRaX tetralin for 1 and 48 h

| sol ati on of the w |l ows_relatively standar ndifti ons such as the
i :g ;:B&
ter

dilution of the nLo an organi ¢ solvent su t®WAc and washi ng
this mxture mﬁth nd® saturated aqueous NaCIsO | | Bwed by drying and
concentration. Pur ®1ca ion is acconplished by ca gel chromat ogr aphy
or recrystalliz to afford VI. InterrredlateégI an be sel ectively
hydrol yzed to tEL sired nonot hi ocar bonyl conpo dependi ng on the

choi ce of condi I n general the thlocarbonyllat the 4-position of the
ring is nore suzﬁeptlble to nucl eophilic conditi®ns. It can be converted to
t he 4-o0xo speci (VI'1) by treatnment with aqueous et hanol am ne foll owed by
acid hydrolysis. Purification is easily performed by silica gel

S ol R i e

here N is piperazin erazin

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.

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 prdduce 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

aryl ureas.

More specifically, compounds [ (A' =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 piperaiinesulfonamide, in a solvent such as N, N-
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 to 24 h.
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(I'V: -NCS instead of -NCO in a suitable solvent, such as 1, 4-di oxane,
under an inert atnosphere at about 50-100 C for about 1- 24 h to provide

VII. If one uses the racemc IIl or ester of IIl, the P’(ﬂgfﬂéﬁ%bér\édéfz VIT) is
racemc at the asymetric carbon. By starting W|th a single enantioner of
1l or ester of IIl, one obtains the single enantioner of V or VII. -88 21
Novenmber 2003 Conpounds of fornula | where A = N, A2 = CH and D = CH may
be synthesized as illustrated in Schene Il and described bel ow. Schene 1|1
PPh3 PPh NI VIIIXAcidDI(A':NA2 CH, D—CH) R Azide VIl is
added t I $0l S, tal ene under

I nert gt ﬁ%‘s%p é&%&g%g&dﬁr bﬁrﬁgtl énbl&e/? ﬁge?‘g’ﬁ&?r& or gbout 12 -

24h. Thearbappulspihited with hnabmdampnpbraleebulfcmamMrad&eﬂe@nd the reaction
heated under inert atnosphere, preferably in a sealed tube at about 130 -
140 C for about 1-4 days to provide |IX after concentration and

purifi C@Il!e%tlmﬂysthleé%n%un%% 9&5@@@5}/ tlﬁ‘&x@q Sluticn ¥t S

trifluoroacetic acid, dded to a sol ution In a solvent such as
di chl or @ertrmn@dmamerﬁ@meé@lfmmede imaesalvent ﬁww@n@ll(aomaﬂhanﬁt wiBan 100 C for

about 1 | after standard
wor kup g oér atQ]a il&n?{l%}( afjoi#:lrlor(x thF p(éb\zncc q\lg_| bﬂﬁe Sucg% b?lémﬂi’ei 8 3 carbon
subst i t ubad —20 td12¢ €] pl‘dﬁ:rzgﬂpaljmt Oé’ﬂidbr about 15 min to 2 h. Following quenching,

for example with aqueous sodium bicarbonate, workup and purification, the desired

acylatéd piperazinesulfonamides are obtained.

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
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, A% = CH) and where D is a carbon substituted with a
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 sulfony! 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!
=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.
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as hal ogen, CN, CHO an al kyl group, an alkyl or aryl sulfide, sulfoxide or
sul fone, may be prepared as described bel ow and outlined in Schene I11.

-89 21 Novenber 2003 Schenme 111 N e R4 1(A =N, A2=CH, Dg%vgg%y%(%_{l ogen
succinimde RA RBE- | (A =N A2 =CH D=CM | (A =N A2
CHal) (A =N A2 =CH D=CGE) In Schene I1l, Mis a netal atomsuch as

Li or Mg, Hal is CI, Br or I and Eis a functional group transferable by
an electrophilic reagent and can be, but is not restricted to, d, Br, I,
CN, al kyl, CHO SO2M SO2R or CO2R, where Ris alkyl or aryl. The desired

N- halmw‘g@ ok UA?EN,@Q@I‘I&ZWHFPA 8 ﬁ%LHaYlfbln%Flf)Qtltﬁtéd %ﬂﬁgg{)&k @'8‘3 éﬁpﬁl to a

sol ution of a sul such as
net hyp Baleeeh B, 0 zan allyd group, i.m)alkytar agylisitkide, studaﬁoptde at sulfonepmey beabl y at

b 2.t,0 15.h EFol k d
Su(r)ﬁ) %atgldoa@'agfc?%b&ﬁ %glgm a%gé)%a%é{m B:h% % In %h%xlne({wlﬁ ?s e\}l\g\g@ggtagﬂ ed. The
hal ogech asUbisir Mgl,tled :s:@t;mggg r?\gs[l g‘/l‘i\ls ?zﬁ?iﬁ??r&#gr&bl traR‘t’eraQte@y anC Br, —C-C:-I ) gﬁ)_’

be t sf.ar.med (A
v SRR Teeat il e B PatiS netseristed £, Clr B CByalk IR ROM, L h o
Orgamtoa'doz& WAREATs alBHGRage an - 90

SchemeV
R Z_R . R | Ny
U P
- N-halogen succinamide Ne N X
N S5
N‘E'/. .. Hal \\l/ l
<\/N R? N R’
. »

4
Hal R

I (A'=N, A2=CH, D =CH) I (A'=N, A2 = C-Hal, D = C-Hal)

R Z\ R’ RS pa R’
=
1.RM
. Hal \r [N
2.H _</ j e E—<\jN/~‘IR°
R

[ (A =N, A2= Hal, D = CH) H(At=N,A2=E, D =CH)

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 °C, and stirred for
about 2 to 15 h. Following workup and purification, I (A! =N, A2 =D = C-Cl, C-Br or C-
I) is obtained.
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21 Novenber 2003 al kyl or aryl lithiumor a Gignard reagent. This
organonetallic internediate nay be reacted with an el ectrophile, such as
an N-chloro-, bronmo- or iodo- succinimde, tosyl Cya@%P60v§%béyﬁbﬁ5 or aryl
sul fonyl chloride, an alkyl or aryl disulfide, an al kyl- "or

aryl thi osul fonate, an al kyl or aryl chloroformate, an al kyl halide,

N, N-di net hyl f ormam de or sul fur dioxide, to produce the anolog of | (A =
N, A2 = CH) where Dis a carbon substituted with various groups, such as
d, Br, I, CN, an alkyl group, an alkyl or aryl sulfone, an alkyl or aryl
sul fi de, There@mponndl @4 |=fmm’t & DsalCtCl, ThBr stiCEl) 6y beaeakd if M5S0t sudxidi zed

wth a 539 SI um per.oxynonosul fate, or mchl orobenzoic
acid, to ‘r”% aBéH%/EF‘P%‘}ﬁg aubrgmids, suchascyclppentyl mpgagsium bramide, abgboue
furt her ma@eP@r derzibl’{ BRIt ﬁ@q@%ac%qn&?kéﬂ&@%%r%ﬁ ug‘i’%& woed

bel ow. Mre-specifica conpounds "may be
obt ai nedMb3duepyseasid, ﬁ'@;ha@sébl h}tdrmn@hloride ocsatumqmmmca@onmbnae thepradtied.abl y

i odi de | 1 ) gy 142 2-S0) THE with an

al kyl nggélé\’svf L%m rle(@g%ngjtﬁﬁgﬁ@ﬁo é%yc%ﬁéntg & ﬁ:@ Emnai% 1Sat about

-78 to ®b@jnedr ef erably about -30 to -40 C, under an inert atnosphere, for

about 1 to % h to generate an organomagnesi um species | (A = N, A2 = CH,

D=CM). Tosyl cyanide is then added and the reaction allowed to

gr adual IThe Walogen §ubs@iited 6k g,gmge(AauJNeAan ab 1. to 24 h.

Fol | owi ng wor Eﬁp and puri FI cation, T %@%%?%LR%D @HQSRI}

obt ai ned¢ trepsfpErgdds an O(gqnometmhc,sm«ammtem(ﬁ €%8@2’F%®¢Mrb =FCH ezh&seIMor aryl)

rray be Qp ang esiums es | (A =N A2 =
P, o SPL SOV BEARRRTAER DT SRERY R ekl b 121 5

AI ter natan alidyl/or mldlthm.m (&dﬁh@mmhkydgenﬂrmé wigdhombialitSinteRhefite ﬁla@ﬂe

arylthlosu fonat e y oxidi zing the corresponding alkyl or aryl

di sul fi §&° "f‘cw‘ Ffe %ﬂu aséﬂ%P'&JB&'o‘?@?B@n,@m@Oa@mmirmd& tosylt abl e

sol vent cyfmide) aR alkyEaME, ARG bosd P {ion at about
t he reflﬁx te?rperkgmftfre %e s%' 5%%0?1 %ﬂrl&g du?awgr%pﬁdlftﬁﬁg%t Rin | (A =

N A2 =—algy- oDaall@ongonM;eargallqyl:orarjdy;hlorofonaahpl 1}1 Naflineethylforiaamidenst

P SRR e o S LR 5P A oL 220
substituted with various groups, such as C|, Br, I, CN, an alkyl group, an alkyl 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,
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' =
A*=C-SO;NR'R%, D = CH).

More specifically, compounds I (A! =N, D = CH) with A% = C-CN, C-SO;R or CO3R,
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

substituents on A? illustrated above to obtain additional compounds of the invention.
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per oxynonosul fate or mchl oroper oxybenzoic acid. -91 21 Novenber 2003

Compounds I (A" = N A2 = CH with D= CC®2R, where Ris an alkyl or an

aryl group, may be obtained by treating the organonagnagldMaPes6£s as

generated above with an appropriate alkyl or aryl chlorofornate, 1n a

sol vent such as THF, at about -20 to -78 C, preferably about -40 C, under

an inert atnosphere for about 15 mn to 1 h before allow ng the reaction

to warmto roomtenperature over about 30 min to 1 h. Follow ng quenching,

for exanple wth agueous sodi um bi carbonate, workup and purification, | (A
N, = D = CGCO2 i s, obtai ned, Conpound A =N A2 = wth

D = C—%l?@grl%p B'BP%P%‘%?"BWIP?(@ PV /ke gergvag}éqt‘ogﬁ%Rgf i‘t PREtIGWaTs whebndi ng

hal i der* ipadtdhiakied of RAbARed bénz grouph 7 50%h ' | vent  such

as THE with an al kyl |i§ﬁ?‘fjtﬁ§nzglu%‘ﬁ"§sth%‘-%éﬁﬁ%§t‘g&?§% b pepldbed i), C

pr ef er@Bl groupsibytechnigyes knowmitehe an, fonexample by tpttargs fobutioaldithie 15 nmin to 1

h. N, ] r 1 |.S e o] e reaction adually allowed to
war m tl\ﬁoa l%gﬁ%(h%én%gl %ﬁ‘?’gﬁfhrérne%fggrgor[g%{%@ﬁtr éa%e t.su%?)?ﬁ %\/ﬁfg@%ﬂ&%hi ng, for
exanpl orovit fcidqueamneg imanblvent subh es i dextuvastitolpedwhdritianbi, gaieon, | (A =
N, A2 = CH '? = C-CI-@] i S obt ai ned. e maxv,‘gl so synt hesize certain

conpo MTEENeS oL hass, Sueliasi agneqs sp 31?“}%0'1"’% 19ragBet i YRR At er medi at e as
gener REPPRROMALBALTS t5UILDIC, flefrhBlg abSuBSIRY R SbGH1 2 tb ) i @%ﬁb@&g magnesi um
sulfinate salt. This internediate may be treated with a kylatin reagents,

such a¥orkpgnd pusificatien, { (R pr 64hEeHehn)iis obsained, schepodinctmn tef butiendtor mul a | (A

= N, I~ i = R = alkyl) The internedi ate nagnesi um

sul fi r}gtgléeﬂst%%%gr gW%ggal&l}r@tﬁ%pkngﬁl orosucci nim de to generate
= A2 = CH

€
the sulfonyl chloride I (A =N, = , D= CSQ2C1l). The sul fonyl
chloride can,i ur e.treated with amnes to produce desired
sul fon(g‘?ﬁ“?félgdﬁ &(flﬁnn‘;—]a RI,W“ N = %H,‘_‘ Vldl?f— aay geNprgparc asibustraeddn Rebemse hydr ogen
at om varandldkyeribed b&ey! group, or together conprise part of a heterocyclic
ring). Analogs of I (A =N A2 = CH wth D= CS32NRR where R and R
t oget her conprise part of a heterocyclic ring and where R and/or R
cont aidfede ¥ECONd nitrogen, for exanple

5

§ 7 . 5 . 7
R z R R 2~ R R AR
» < g
_ 1. Alkylation NaN,

X © 2 Oxidation ESO—( N=( fOMH
N R® N—\R? "{\\ /N'7L 3

Vil X Xl
5 7
. R R
Coupling l /
Conditi
on
itions N §rN 0
N,
N’N R3
R4

| (A1=A2 =D =N)

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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pi perazine, can be further substituted on the second nitrogen, for exanple
with acyl, alkyl, aryl, carbanyl or sulfonyl as described bel ow and
outlined in Scheme IV. -92 21 Novenber 2003 Schene IVﬂ'Né/Q}{zg oodzR H |
(A =N A2 =CH D= S®NRR) (where NRR is piperazine) 1 (A“="N, A2 =
CH D= SO2NRR ) (where NRR is N-substituted piperazin In Schene IV, R
Is a functional group transferable by an el ectrophilic reagent and can be,
but is not restricted to, an alkyl group, COR CONRR , CO2R, or SO2R, where
Ror R is alkyl or aryl. The conpound bearing the heteroatom can be
treated _w.th reagen such. as an al kanoyl or aroyl chlagr ide, alkanoyl or
ar oyl aﬁ%ﬁrWHE?ggﬁﬁﬁ o’ﬂglﬂn@é’,ge |SKER a%‘?‘}{%t“ﬂ'ff" %‘?5?’9}/ Slé?ﬂt‘bﬁ #H¥r  al kyl or
aryl i sqfaiRie ARoRkio ER i§ GHERCARE WIHENAN] at GMbient BmpRearmre B atded D is a
carbon substituted with a sul fonam de which itself is further substituted
with vald-é4s Upasuperkuperd purifigakion, carboxylic acigriXd ésobtainddy | Inseminediste X | cyl or

aryl suf ) r r . re ecifically, conpounds |
orY SR BB bt B a5 BonL 0 BREE b Vi P
pi per az@3rdimetHytmmainoptepyih3 elthyltsed diintide hytdrbéttoridd (BDO)ahed- rraydbe obt ai ned by
treati sol uti on of cor.respondi ng pj perazi nesul fonamde, in a
sol ven%éﬁw%ﬁyﬁ’-ﬁo%dmmnﬁ&%?ﬁsﬂ@ %‘ﬁﬁ"%{ﬁpﬂﬁtﬁybﬂ\"ﬂ%ﬂ%a sutabdyl i ¢ aci d,
in the RIRNENRA 28 DMF EUBbLWto 24 h at ambient temperature. Following workup and

purification, I (A' = A>=D =N is obtained.

Compounds of formula T where A'=N, A’=N, and D =CH may be prepared as

illustrated in Scheme VII and described below.

Scheme VI
5 7
RNGAN R RR_ _z_ R
| [
NH,NHCHO A Acid =
X —_—— ——

N
> [:{n (\I N T ’
N R3 \\/N R3
R R
Xil I(A;=A,; = N, D =CH)

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 XI1 is treated with a catalytic amount of an
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 (Al=
N, A% =N, and D = CH) is obtained following purification.

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, A% = CH).
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agent, such as pol ystyrene resin-bound carbodiimde, at about 20 C for
about 2 to 24 h. -93 21 Novenber 2003 Foll owi ng work-up and purification,
compounds I (A" = N, A2 = CH and where D=is a carb i d with
an acyl ated pi perazi nesul fonam de are obt ai ned. Alterng?reggéFé¢%%§é
conpounds nmay be obtained by treating a solution of the corresponding

pi per azi nesul fonam de, in a solvent such as dichl oronethane with an
appropri ate al kanoyl or aroyl chloride, in the presence of a base, such as
triethylamne, at about -20 to 20 C, preferably about 0 C for about 15 mn
to 2 h. Follow ng quenching, for exanple wth aqueous sodi um bi carbonate,
wor kup and purification, the desired acylated piperazi nesul fonam des are
obt ai ne@he Gvemtinid Surthef Aéscebdd bf@e?olﬁvbingﬁuﬂémream@pi@ a carbon substituted
with a piperazinesul fonam de which itself participates additionally in an
urea |inkage may be obtained by treating a solution of the corresponding
piperazgﬁgﬁﬁkﬂggﬁﬁmge in a solvent such as dichloronethane with an
appropriate isocyanate, at about O to 40 C, preferably about 20 C for
about 2 to 24 h. Follow ng workup and purification, conpounds I (A _ N,
A2 = CH) and where D =1is a carbogisubﬁtituted with an urea functionalized
pi per azi nesul f onam de are obt ai ned: natively, conpounds I (A =N, A2
= CH) and where Dis a carbon substituted with a piperazi nesul fonam de
which itself is further N-sulfonylated nay be obtained by treating a
solution of the correspondi ng pi perazinesul fonam de, in a solvent such as
di chl oronethane w th an appropriate sul &Q goride, in the presence of
a base, such as triethylam ne, at about -2 20 C, preferably about 0 C
for about 15omd n fo 2 hC|FoIIowéng guenchi nd for exanple wth agueous
sodi um bi carpongte, wor Kup i purification, fcompounds I (A° =N A2 = CH)
and where D ="Ws a cdrbon gyubbtitutedwit onyl ated
pi per azi nesul fonam de are olftai ned. Funcs?zs L _group transformations well
known in the ar my be enplN6§ed to nodify the ) substituents on D

o0 obtain additional conpou of the invention.

X X r

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 thiohydantoin derivative XIV. The product was characterized by 'H NMR and mass

spectroscopy.
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21 Novenber 2003 Analogs of I (A = N D= CH) where A2 is a carbon
substituted with various groups, such as halogen, CN, CHO an al kyl group,
an alkyl or aryl sulfide, sulfoxide or sulfone, may be, 59&@ §q¥ﬁ%

descri bed bel ow and outlined in Scheme V. In Schene V, al” atom
such as Li or Mgy, Hal is A, Br or I, and Eis an functlonal gr oup
transferable by an el ectrophilic reagent and can be, but is not restricted
to, d, Br, I, CN, alkyl, CHO SO2M SCQR or CzR, where R is al kyl or
aryl Schene V N hal ogen. succi nanm de R | =N A2 =CH D=CH 1. RM

1. E A2 Hal ,
ity o e e B e i €0
eqw vahmnt) Mteasumaght)rob)n temperdteel ol ernipht, tthiohgdantgin aavqhmmml)oxrasl (A' = N,
in a syitabl e solvent such as | ene chl oride at

about C'a%P Thegnixhise 2 s¢ fh‘rz@aa'feé%?&wwnabeéts%a&% t:w *3tirred

for £, 0 &&tlaédfa d batiliers ﬁlw é‘i‘éﬂr N, A2 = D
= Cd Br nor rC— y ?s l(; bt yéivg &W?\%J\é%%‘eo?@w%g%pf e C(})(nvgound I (A

= N, /Ehe proguet @at(]:har&(g.tquzc@)by %ﬂ de@asﬁ spegtiogcdpy. a sol vent such as

To a solution of XV 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 NaHCO3, dried (Na,SO;) and concentrated. The residue was
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.

To a solution of compound 1 (1.82 g, 4.04 mmol), in CH,Cl, (20 mL), cooled to 0 °C was
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 mmdl).was added to
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THE wi th an al kyl magnesi um brom de, such as cycl opentyl magnesi um brom de,
at about -78 to O C, preferably about -30 to -40 C, under an inert
at nosphere, for about 1 to 5 h. An aqueous acid, such ﬁﬁ I N h %gen
chloride or saturated NH4C solution, is then added. ¥ Plﬁ%“l’% kup and
purification, I (A=N A2 =Cd, CBr or CGI, and D= CH is obtained.
The hal ogen substituted conpound | (A = N A2 =Cd, GBr or GI, and D =
CH) may be transforned to an organonetallic internediate I (A = N, A2 =
CM D=CH where M is an netal atom such as Li or Mj) by treatnment with
an organo [ n Kk ryl i thium or magnesium
Bﬁhﬁ‘lk:!e the fed9h! ltl"Pe ﬁHz?t“{ea@as (?Hg?tlewmg%gﬁ, gr%gg&g @’dlth\l\liof/hNa O,

reagent. Thlis oaganometa I C I'nternmnmedi

el ect r ophb¢lations duéd and canceltrateti 0The residue Vs pafifie® sili@&?él' o I
cyani de, cglnlﬁ\x/% hatlélde an_al kﬁl ?L gr}\}l' psuI foﬁ{?l ch olrciHll e,a@%a&gg%l or
aryl di suPtF &R ot thg il compounds 2 {136, 81 And 2053 eanThe rapidudts warey |

chl or of or ofeirssteridbt By RNV bid RS §Rc@bscosy! fur di oxide, to produce the
analog of I (A =N D= CH where A2 is a carbon substituted with various
groups, such as d, Br, 1, CN, an al kyl group, an alkyl or aryl sulfone,
an al kyl pgj ' L sulfinate salt. The sulfjdes may be
further ogfg?éz%?jﬁ{é\#%’ﬁggcPeageerﬁoﬁl}c t%ésgng%nggft&%%MVWP@te, or
m chl or obeqwalentsafiMiodoscciginiloin thesame prutkdireasdesThedsabbié nat e salts my
al so be reacted with an al kyl ating reagent, such as an al kyl brom de or

i odide to produce sulfones. Alternatively, the sulfinate salts nmay be
transfornmed into the sulfonyl chlorides with a chlorinating reagent, such
as NCS. The sulfonyl chlorides may be reacted with an am ne to produce
sulfonanmides | (A =N, A2 = C SceKpample3d = cH). More specifically,
conmpounds I (A = N D=CH with A2 = CGCN, CGSO2R or CO2R, where Ris

al kyl or aryl, GCHO C S2C and C SO2NRR may be prepared fromthe
correspondin " e~0r or ganonmagnesi um spék{ e s _descri bed above (Schene
[11) for D. Fung al group transfornmations known in the art may be

enpl oyed to nodi substituents on A2 il ated above to obtain
addi tional conmpoupds of the invention. -96 21 venber 2003
N=
——i—
N\

A solution of compound 2 (33 mg, 0.0572 mmol) in THF was treated with a 2.0 M solution
of cyclopentylmagnesium bromide (57 pL, 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(Cl solution at 0
°C. Extraction with EtOAc followed by silica gel chromatography gave compound 3 as a
foam (9.5 mg, 35%). The product was characterized by 'H NMR and mass spectroscopy.
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Functional group transformations also allow the derivatization of R4. In
particular, when R4 is a brom nated or iodonated benzyl group, these

hal ogens can often be replaced with aryl groups by te ues in the
art, for exanple by treating a solution of the haIoge%gp8%ngﬁggﬁggroup,

wi th an organonetal lic reagent such as an aryl boronate, boronic acid or
stannane, in a solvent such as a m xture of toluene and ethanol, in the
presence of a base, such as aqueous sodi um carbonate, with a netal

catal yst, such as Pd(PPh3)4, at about 75 to 110 C, preferably about 85 C
for about 2 to 24 h. Follow ng workuyga &ﬁ purification, | (R4 = CH2CAHGAr)
i s obtai ned, where Ar can be, but is not Iimted to, furyl, phenyl,
pyridyl, pyrimdyl and thiophenyl. Conmpounds of fornmula | with A = A2 =D
= N my be prepared as illustrated in Schene VI and described bel ow
Schene VI VII 1 Alkylatlon 2. xidation EtSO Coupl.ing Conditions X NaN3

I (A =A2 = CNH CO2H N, NdR3 M4 etmediate VIl is.treated with
an aIkyIatlng t such as diethyl sulf in a suitable solvent such as
aqueous base HE After workup and p cation, the internediate is -97
21 Novenber

A solution of compound 2 (32 mg, 0.055 mmol) in THF was treated with n-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,Cl solution (1 mL) was added. Extraction with _EtbAc
followed by silica gel chromatography gave compound 4 as an oil (3.0 mg, 1 1%). 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 about 12-24 h. Upon workup and purifi ion xylic
acid XI is obtained. Internediate XI is then reacted %ﬁ@ "gtfeé?é)gg

pepti de coupling conditions, for exanple treatment with 1-

( 3-di net hyl am nopr opyl ) - 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
suitable solvent such as DVF for about 5 to 24 h at anbient tenperature.
Fol | owi ng workup and purification, gyafA B = A2 = D= N is obtained.
Conmpounds of forrnula I where A' = N, = N, and D = CH nay be prepared as
illustrated in Scheme VI and described bel ow Schene VI X NH2ZNHCHO Acid 0O
O'"' - 1€k MCR3 W R4 X1 I (A =€ | nt er medi ate X (Schene
VI) is treate th formc hydrazideina abl e sol vent such as DMSO
under an ine
provi de XII affiter workup and purification.
with a cat Ne_amount of an acid, such a ®! uenesul fonic acid in a
sui tabl e 'I‘ ent/ such—as—tehwene. Nbl egura Steves or a trap to collect
wat er for ) Qe reaction nmay be enpRQudd-N[he reaction is heated at
reflux tenperatiirq for about 3 to 12 h. e des]red conmpound of fornula I
(A _ N A2 = ad D = CH) is obtai negd,ol | o i

MgBr

ntermedi ate XIl is treated

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 I 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.
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Analogs of I (A =N A2 = N) where D= C substituted with various groups
may be prepared as described above for analogs of I (A =N A2 = CH. -98
21 Novenber 2003 The invention is further described by Mals)

synt hetic exanples. Synthetic Exanples NCS Exanple 1 &t_h?grﬂ%%ﬂog XV
PPh3 XIV XVI 1 A solution of am no-ester XIIl and

3, 5-di chl or ophenyl i sot hi ocyanate (1:1 nolar ratio) in 1, 4-di oxane was
heated at 90 C under N2 for 10 h. The m xture was concentrated to give the
t hi ohydantoi n derivative XIV. The product was characterized by IH NWVR and
mass spectroscopy. 21 Novenber 2003Efamplesol uti on of PPh3 (9.0 nmmol) in
toluene (20 nmL) under N2 was added azide XV (9.0 nmol). After stirring at
room tenperature overnight, thiohydantoin XIV (4.5 mmol) was added. The

m xture was seal ed under N2 in a pressure tube and heated at 130-140 C for
3- 4 days, cfoncentrat ed and purified by silica gel chromatography to gave

t he productC b product was charac®legized B 'H NVR and nass
spectroscopy. @ solution of XVI in di chI hane was added
trifluoroacetityeacid (TFA, 5-6 eq). The mRXxwe was heated under N2 at 90
C overnight. Thg residue was taken up in EtOAc, washed with saturated

NaHCCB, drig 2804) and concentrated. , TheMesiglue was purified by
silica gel fchr t ograptiyto—grve the ti r-ef cogfpound 1, mp. 36 -37.5 C
The N N3
loz 0, i
Br . Br
5 6

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
(3.66 g, 66%). Mp = 92 -93 °C. The product was characterized by 'H NMR and mass

spectroscopy.
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product was characterized by 'H NVR and nass spectroscopy. Exanple 2 N=
d-, , Br 2and/ or SO , 2a To a solution of conmpound 1(1.82 g,
4.04 nmol ), in CH2Cl2 (20 nm), cooled to O C was addegy \@, dogegrtions
N-i odosuccinimde (1.43 g, 6.04 mol ). Pyridinium p- to1uenesu fonate (100
ng, 0.40 mol) was added and the m xture was stirred at 0 C for 3 h,
during which, additional N-iodosuccinimde (400 ng, 1.68 mol).was added to
-100 21 Novenber 2003 conplete the reaction. The m xture was diluted with
CH2Cl 2, washed with 10% Na2SO3 sol ution, dried and concentrated. The
residue was purified by silica gel chromatography to give a mxture of the
title conpounds 2 (1.86 g) and 2a (0.53 g). The products were

characterized by 1H NVR and nass séﬁﬂﬂmhébopy. Dii odide 2a may al so be
produced from1l as the only product by using nore than 2 nole equivalents
of N-iodosuccinimde in the sane procedure as described above. Exanple 3 N=
A sol ution of conmpound 2 (33 ng, 0.0572 mmol) in THE was treated with a 2.0
M solutiqﬁ of cyqéopentylnagnesiun1bronide (57_L, 0.114 nrnol) at -30 C
under ni t Y Ogef d nixture was stirr& oCIC for 2 h before a solution
of tosyl cyan 70 mg, 0.367 mol) in T
was stirred aty<30 C for 1 h then at room

N QN
Me

N=(No Nz(N'O
Y

Br Br
2b 7

For this example, the racemic iodide 2b was used as the starting material. Compound 2b

was prepared by the same procedure as compound 2, using racemic 1.

To a solution of anhydrous LiCl (10.0 mg, 0.236 mmol) and CuCN (10.5 mg, 0.117 mmol)
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 N2. 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 NH4Cl at 0 °C. The mixture was extracted with EtOAc, dried with
Na,SO4 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.

-105-



tenperature overni ght. The reaction was quenched with a saturated NHACl
solution at 0 T. Extraction with EtOQAc foll owed by silica gel

chromat ography gave conpound 3 as a foam (9.5 ng, 35% tpér%g)ggt was
characterized by IH NVR and mass spectroscopy. -101 21

Example 4 N= Br 2 4 A solution of conpound 2 (32 ng, 0.055 mml) in THE
was treated with n-BuLi (44 uL, 1.5 M 0.067 mml) at -100 C under
nitrogen. The mxture was stirred at -100 C for 15 mn before DVF (50 ul)
was added. The m xture was stirred at -100 C for 15 min then O Cfor 1 h
before a saturated NHACI solution (i rnL) was added. Extraction with Et OAc
followed by silica gel chromatography gave conpound 4 as an oil (3.0 ng,
11% . The product was characterizetﬁ”é@ﬂ'@NNR and mass spectroscopy. 21
Novenber 2003 Exanple A solution of conmpound 2 (2.5 g, 4.33 mmol) in 25 nL
of THE was treated with cyclopentyl magnesiumbromde (2.6 n., 2 M 5.2
mmol ) at - 0%y rgon. The mx e s Stirred at -40 C for 40 mn
and then SO2 wa bbl ed in over 1 mn. m xture was stirred at -40 C
for 15 min then &~ Troomtenperature for ¥ before being concentrated

tw ce under vacu fromdry THE to produc the solid magnesiumsalt 5. 21
Novenber 2003, Exeimele06 The magnesi ur&% 61.00 g, 1.62 nmmol) was

di ssol ved g(?/ pf dry DvFant tre th Mel (0.5 nL, 8 mol) at room

t enper at url between 40 and 50 Cfor I h
to conplete tlhe reaction. The reaction m xtufe was diluted with water

Br Br

For this example, the racemic diiodide 2¢ was used as the starting material. Compound Z¢

was prepared by the same procedure as compound 2a, using racemic 1.

To a solution of compound 2¢ (766 mg, 1.09 mmol) in THF (10 mL) at —30 °C was added
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 NH,Cl solution was
added. The mixture was warmed to room temperature and extracted with EtOAc. The
organic layer was dried with Na,SO4 and concentrated. The residue was purified by silica
gel chromatography to give the iodide 8. The product was characterized by 'H NMR and

mass spectroscopy.
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to stop the reaction. Extraction with EtOAc followed by silica ge

chromat ography gave 6 (3.66 g, 66%. M = 92 -93 T. The product was
characterized by 'H NVR and mass spectroscopy. 21 Nov r 0 anpl e
Cs'A d,- ,C N=2b For this exanple, the racemc i%ﬂpggmééké%i%used as
the starting material. Conpound 2b was prepared by the sanme procedure as
conpound 2, using racemc 1. To a solution of anhydrous LiCl (10.0 ng,
0.236 mml) and CuCN (10.5 ng, 0.117 mmol) in. THF (0.2 nL), cooled at -20
C was added CH3MgBr (1.4 Min THF, 0.21 ni, 0.294 nmmol) under N2. The
solution was stirred at -20 for.,1 ] tion of conpound 2b (34
nmg, 0.059 mmol) in THE (0.5 ﬁ??ﬂ%$§agghgﬁnﬁ$§8&5eaction m xture was stirred
at -20 Cfor 2 h and then at room tenperature overni ght before being
guenched with satursted aqueous NH4CL at O T. The m xture was extracted
with Et OAc, ' rth  Na2so4 and concerfilrated._The residue was purified
via preparativ -TLC) to give 2 ng (yield:
6% of 7. The p uct was characterized by ™LAVR and nmass spectroscopy.
21 Novenber 2003l Exanple 8 For this exanple, tlhe racem c diiodide 2c was
used as the gi: tiggonmat eri al . Conpound 2¢
proceduret§§§E§;écund 2a,ustmmg-racemc 1
(766 nmg, 170 in THE (10 nli)MeO Nay~added cycl opentyl magnesi um
bromde (2.0 Min efher, 1.36 ni, 2.7% mrol ) umdef nitrogen. The solution
was stirred at -3@2Cor 1.5 h before a saturatgg~aqueous NHAC sol ution
was added. The m ‘ ure and extracted with

Et OAc. The organi
resi due was purifie

8 9

Br

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 NH4Cl was added. The mixture
was extracted with EtOAc and the organic layer was dried with Na;SO4 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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gel chromatography to give the iodide 8 The product was characterized by
"H NVR and mnmass spectroscopy. -106 21 Novenber 2003 Exam |l e 9(9.

Bl RTO938XX) N= To a solution of the iodide 8 (113 ny, 9 ASG.fH™ Jookn THE (1
m.) at -40 C was added cyclopentyl nagnesi um bronmde (2.0 Mi1n ether, 0.293
mL, 0.586 mmol) under nitrogen. The solution was stirred at -35 C for 90
mn before nmethyl chloroformate (0.1 nm., 1.47 mmol) was added. The m xture
was stirred at -35 C for 30 min and then at roomtenperature for 1 h before
a saturated aqueous sol ution of NH4CI was added. The nixture was extracted
wi th Et OAc and the organic 'ayFimﬁEE ' | SO4 and concentr at ed.
The residue was purified by silica gg@“gﬁrg%dtdgar%géhy to give the product 9
(16 nmg). The product was characterized by 'H NVR and mass spectroscopy. 21

Novenber 2003 Exanple 10(10. BIRT0937XX) CISn 'Cl CI'_ -Cl N=8 NC 10 A
solution of the iodide 8 (32 ng, 0.055 mml) in THE (0.8 nL) was treated
cycl opent yl nafhes) €lom de (2.0 Min eklker ~83d, 0.166 nmmol) at -30 C

under nitrogen. m xture was stirred at Cfor 1 h before a solution
of tosyl cyani de - ng, 0.28 mmol) in THE m.) was added. The m xture
was stirred at -30JC for 10 mn, then at rodmtenperature for 1 h. The

ed.@ th saturated NHACI sdhutipn at 0 C. Extraction with

reacti on was engih
Et OAc fol |l owed 1
ng). The pr] BCharacteri zed bpcH R—gd nmass

Br ' Br
10

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 puL, 0.166 mmol) at -30 °C under
nitrogen. The mixture was stirred at —30 °C for 1 h before a solution of tosylcyanide (53
1_ mg, 0.28 mmol) in THF (0.2 mL) was added. The mixture was stirred at ~30 °C for 10
min, then at room tcmpei'atura for 1 h. The reaction was quenched with saturated NHLCI
solution at 0 °C. Extraction with EtOAc followed by silica gel chromatography g:ave

compound 10 as a foam (10 mg). The product was characterized by 'H NMR and mass
spectroscopy.
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spectroscopy. 21 Novenber 2003 Exanple 11 N= A solution of the iodide 8 (88
ng, 0.152 mol) in THE (1 nL) was treated with cycl opentyl magnesi um
bromde (2.0 Min ether, 230 L, 0.46 mmmol) at -30 C un ?Nov&%%%r . The
m xture was stirred at -30 C for 1 h before nethanesul Tonyl "chlioride (60

L, 0.775 mmol) was added. The m xture was stirred at -30 Cfor 1 h then at
room tenperature for 1 h. The reaction was gquenched wth saturated NaHCO3
solution at 0 C Extraction with EtOAc followed by silica gel
chromat ogr aphy gave conpound 11 (18 ng, 35%. The product was
characterized by 1H NVR and nass spectroscopy. 21 Novenber 2003 Exanple 12
ads/-, ' AS,Cd N=Br 6 N A solution of conpound 6 (0.1 g, 0.19 mmol)
in 2 nm of toluene was treated w tExbmpleriijmet hyl st annyl pyri m di ne (0.07 g,
0.28 mvol ) and Pd (PPh3)4 (22 ng, 0.02 nmol) and the m xture was heated to
reflux overnight. Upon cooling, the solvent was renoved by rotary
evapor at i oncand_t.he_giesi due was purified prepappative TLC. This produced
50.4 ng of cOQ d 12. M = 139 - 141 C "~ wyroduct was characterized by
"H NMR and nelsg spectroscopy. 21 Novenber Exanple 13 QIS A SCIS .C
Ne _

N N
N= N =0
l/@ Me0,5— N

8 Br 11 Br
A solution of the jodide 8 (88 mg, 0.152 mmol) in THF (1 mL) was treated with
cyclopentylmagnesium bromide (2.0 M in ether, 230 pL, 0.46 mmol) at ~30 °C under
nitrogen. The mixture was stirred at —30 °C for 1 h before methanesulfony! chloride (60
uL, 0.775 mmol) was added. The mixture was stirred at 30 °C for 1 h then at room
temperature for 1 h. The reaction was quenched with saturated NaHCO; solution at 0 °C.

Extraction with EtOAc followed by silica gel chromatography gave compound 11 (18 mg,
35%). The product was characterized by '"H NMR and mass spectroscopy.
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13 A solution of compound 6 (90 ng, 0.17 mmol) in 2 nL of toluene, 1 nL of
EtOH and 0.8 nL of 2 M NaHCO3 was treated with pyridine-3-boronic acid (37
mg, 0.22 nmol) and Pd(PPh3)4 (20 ng, 0,02 mmol ). The 4 qbidfEpdiagoheated to
reflux 1.5 h. Upon cooling, the solvent was renoved by rotary evaporation
and the residue was purified by silica gel chromatography. This produced
50.4 ng of conpound 13. Mp = 80 - 82 C. The product was characterized by
"H NMR and nass spectroscopy. 21 Novenber 2003 Exanple 14 N= A solution of
conmpound 2 (100 ng, 0.17 mmol) in 2.5 nL of THE was treated with

cycl opentyl magnesi um brom de (0. 14 rgxﬂmélgl\{lgi n ether, 0.28 mmol) at -40 C
under argan. The m xture was stirred at -40 C for 40 mn and then SO2 was
bubbl ed i n~dv L-fin. The mixture was stirrdd 3

room t enper at or I hand finally at 45 C be # bei ng concentrated

tw ce under vasydmfromdry THE to produce the? d magnesium salt. The
magnesi um salt Was treated with a m xture of trietihylamne (0.035 nm, 0.36
mol ) and Nl ggdcci nimde (71 ng, 0.53 m’rRLLg e 15 mn, an excess
of piperazyne}(1¥9 ng, 1.38 mapl) was added agnd ¥ he/reaction stirred at
room tenpe or 3 h. The mxture was th uenghed by the addition of
a solution rated NHACI and extracted i bo Et Upon

concentrati gri2 t p€ 5y ude product was purifiedptai eparative TLC to

ng) as an oil. The produde haracteri zed by 1H
0scopy. 21 Novenber 2003 Exanpl e ci XIVr XViIn=0

48!'C for 15 nmin then at

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;) (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

mass spectroscopy.
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XVIIl:n=1 ¢ O O XIXr 15 2.00 nL of 1 N NaCOH was added to a sol ution of
0.85 g (1.912 mmol) of XIV and 0.30 nL (0.35 g, 2.30 mmol ) of diethyl
sulfate in 8.5 nL of THE stirring in an ice-bath. Afte§ &8ve”%“d'50'6 t he
cold, the reaction was warnmed to roomtenperature and shrrena . ﬁ
Aqueous anmmoni um chl ori de was added and the reaction extracted with Et OAc,
dried over MgS™, and concentrated in vacuo to give an oil (0.98 g). Flash
chromat ography on silica gel afforded 0.77 g (85% of XVII as clear oil.
The product was characterized by '"H NVR and nass spectroscopy. A solution
of 0.69 g (1.13 nmol) of potassium erox¥rmnosulfate in 2.5 n of 4 x 10-4M
EDTA was added to a stirred suspen 30.76 g (1.61 mmol ) of XVII and
0.68 g (8.05 nmol) of NaHCO3 in 7.5 nlL acetone and 2.5 nL H2O After
stirringagl h, the reaction was diluted with Et OAc and washed with

sat ur at ed”'as L 2SO8 and brine. The con gleous phases were
extracted w ¢s were dried over MgSO4
and concentraied in vacuo to give 0.82 g of XV as a clear oil. The
product was gharacterized by i HNVR and mass spectroscopy. -113 21
Novenber K.O;Oi' oAChi s oil was added 0.48 g (8_05"wugmb) of formic hydrazide
and 3.8 of, dfy DVMBO and—the—+rgacti on wag haat at 60 C under Ar for 10
h. Water agoed giving a white precipit 13 was extracted into

Et OAc, was W tjh H2O, dried over MgSHi and, _cohcentrated in vacuo to
0.72 g of 2j duct. This was flash chrongitagr d on silica gel to
gi ve 0.31 Me(4 f XIX as a white solid. Me

Br

13

A solution of compound 6 (90 mg, 0.17 mmol) in 2 mL of toluene, 1 mL of EtOH and 0.8
mL of 2 M NaHCO; was treated with pyridine-3-boronic acid (37 mg, 0.22 mmol) and
Pd(PPhs)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 purified by silica gel
chromatography. This produced 50.4 mg of compound 13. Mp = 80 — 82 °C. The product

was characterized by '"H NMR and mass spectroscopy.
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A mxture of 0.15 g (0.319 nmol) of Xl X and 15 ng of p-tol uenesul fonic acid
and 0.30 g of 4A nolecular sieves in 3 nL of toluene was refluxed 5.5 h.
The reaction was applied directly to a silica gel COlgﬂﬂoﬁﬂﬂb Ogurified
via flash chromat ography, to afford 0.12 g (82% of 15 as a yellow foany
resin. The product was characterized by 'H NVR and mass spectroscopy. 21
Novenber 2003 Exanple 16 XVIII A solution of XVIII (Exanple 15) (130 ng,
0.266 mmol) in DM (1 nmL) was treated with NaN3 (140 ng, 2.15 mmol) at
roomtenperature for 20 h. The m xture was diluted with HO and extracted
with Et OAc. The organic | ayer was dr%'x%glpgg\lgesozl) and concentrated. The
residue was purified by silica gel chromatography to give conpound XX (80
ng, 64% . The product was characterized by 1H NVR and nass spectroscopy.
To a solutciqn of _X¢1(28 ng, 0.060 mmol) in DMy (0.5 nlg) was added HOBT(16
ng, 0.118 aind EDC (23 ng, 0.120 mmol). Tt ture was stirred at
room t enper atly for 2 h before diisopropyleth ne (31 L, 0.18 mmol)
was added. The Wi xture was stirred at roomtenpefyature for 10 h, diluted
with water, anguextracted with nethylene chlorjdgy The organic |ayer was
dried, con rat and purified by silica gelN=¢hry#&t ography to give 16

(15 ng, 56QY e product was characterized MR and nass
spectroscopy. 2% Npvenber 2003 Exanple 17 Cl ) 160 C 83% 1 M
| 50,
)
r 'lﬁ
2 H

14

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 | h and
finally at 45 °C before Being concentrated twice under vacuum from dry THF to produce
the solid magnesium sait. The magnesium salt was treated with a mixture of triethylamine
(0.035 mL, 0.36 mmol) 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
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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17 CN A m xture of 375 ng (0.709 nmmol) of conpound 6 and 70 ng (0.779 mmol)
copper (I) <cyanide in 1.5 nL was stirred in dry DVF and heated for 4 h at
160 C under Ar. After cooling, water and Et OAc were ﬁgvéﬂﬁkgdb reaction
was filtered, the solids were washed wth EtOQAc,to affo g o? a green
solid. The filtrate was extracted with EtOAc, washed with water, dried,

and concentrated under reduced pressure to 335 ng of resin. The solids were
suspended in 2 nL EtQAc and stirred overnight with 16 L SOC12. H20 and

Et OAc were added, the reaction was filtered and the filtrate extracted with
Et OAc, washed with H2Cand dried, and then was concentrated under reduced
pressure. The conbi ned crude prod purified via flash

chromat ography to afford 234 ng (69%9 of conmpound 17 as a white resin,
after drying under vacuum at 60 C. The product was characterized by 'H NWVR
and mass spectroscopy. 21 Novenber 2003 Examlp a 18 C1, a C1 T ~-ci CN CN
I XXI XXI'l 18 @1 CN A m xture of 2.50 g (5.54 mol) of conpound 1 and 650

ng (7.20 ----\'T‘ of copper (I)Cllde in 8 mL of dry DMF was stirred and

heated 5 h 160 under Ar. A\ cooling, the m xtuf poured into
wat er and Et Gac,was added and the reaction was filtered*#nd the solids
wer e washed={j t{b. Et OAc, to afsh ( .82 g of grey soljd. The f#iltrate was
separ at ed andH t%hegani C pHase Wi with H20 and prﬂr&ﬂ ted under

reduced pressure . = 0N

Br
Br

Xiv —— XViin=0

[ XVIll:n=1
cl

XIX

. Z“z

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 diethyl 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 MgSO,,
and concentrated in vacuo to give an oil (0.98 g). Flash chromatography on silica gel
afforded 0.77 g (85%) of XVII as clear oil. The product was characterized by 'H NMR

and mass spectroscopy.

A solution of 0.69 g (1.13 mmol) of potassium peroxymonosulfate in 2.5 mL of 4 x 10* M
EDTA was added to a stirred suspension of 0.76 g (1.61 mmol) of XVII and 0.68 g (8.05
mmol) of NaHCO; in 7.5 mL acetone and 2.5 mL H,0. 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 g of XVIII as a clear oil. The product

was characterized by "H NMR and mass spectroscopy.
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to give 1.35 g of an oil. The grey solids (1.4 g) were refluxed with 0.27
mL SOCI2 in 15 nml EtOAc for 0.5 h. After cooling, HZO and Et CAc were
added, the reaction was filtered and the solids were 99m¥)\fet§b0 t OAC.
The filtrate was extracted with Et OAc, the organic Iayer was drie and
concentrat ed under reduced pressure. The crude products were conblned and
purified via flash chromatography to 890 ng (36% of unreacted 1, 960 ny
(46% of XX, as well as 310 of m xed fractions. N iodosuccininmde (580 ng,
0.256 mml) was added to a solution of 960 ng (2.44 nnDI) of XXI and 61 ny

(0. 244 ol ridj R uene nate in erne chloride
at 0 C The‘3 thga%? %Séngdv(\i/asﬂawlslgo@c? k W‘H‘}S%C{]&é‘?gé

stirred oamlrthé gattions HeaRa ai 6M°Crinidet A fobaD hC WNHBIEPIRIdJ Y Mﬁéea mﬁgced
pressure, the reS| ch di | ut ed with Et OAc, washed with satUrated aqueous

Na2S2C8, dPTEeRitaln yhichras s ragtediing BQAC, waghed adthdiass deied ovaridgS0g ang of

m xed fracédnBehoed t d I I ation,
the two residues v(\igrrlgiflg tgldr?zéﬂa s8lid ﬁoﬁﬁct féﬁ;@?ﬁ ﬁﬁxﬁlﬁgﬁﬁﬁp@&?%ﬁ %o
afford 1. 05’&’@Gﬁ@QIGﬂ4b6hpﬁﬁﬁﬂa$mmhnasﬂd resin. The product was
characterized by 'H NWR and mass spectroscopy. 21 Novenber ‘2003 A sol ution
of 2 M cyclopentyl magnesi um brom de (1.24 ni, 2.48 mml) in Et20 was added

to a sol utAaonxmfe df OB g(qza%ﬁmmmf)cmfana(wmg' df p2BludhestIf¥nictadfd Al 0. 3Py C
sion, The reaction was stirred for 15 nln at

resultin ite.sus

"50 ¢ and ‘Efj%%@“%%eveﬁ b Mok talughs; was Taflxed Brach.r b iereipmvag applicthas

St irred fadiredfly ﬁﬂdihhéa%i_&@bolﬁén@h& wak phirfiddd v1£ ﬁ&@?ﬁ]ﬁﬁﬁdt@gra@fw dé Qﬁ&d‘@ ptirred
S

roomterTEfor he reaction vvas filtere vvashe &t h
Et 20, and @28 Lheier yellaw fopmy eesim . Eherpreduct wasmbaeeiseized by H1NMBiand maks 44 g
of conpoungledfsashyd Peige solid. 21 Novenber 2003 Exanple 19 18 NCS :
pi per azi ne
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THE To a stirred solution of 177 ng (1.33 mol) N-chlorosuccinimde in 10
rnL dry THF, was added 500 ng (0.709 mml) of 18 giving a yellow solution
that was stirred 10 min. Piperazine (760 ng, 8.86 mMv)) 3giving a
pal e suspension that was stirred 0.5 h. The reaction was filtere t he
filtrate washed successively with water and 2N NaCH was dri ed, and
concentrated under reduced pressure. Purification of the residue via flash
chromat ography afforded 225 ng (58% of 19. The product was characteri zed
by iH NMR and mass spectroscopy. -119 21 Novenber 2003 Exanples 20-22 N
Exanple 20 To a stirred solution of_ 71 ny 40.532 mol ) N-chl orosucci ni m de
in 4 n dry THF, was added 200 ng of 18 giving a yellow solution
that was stirred 10 min. Met hyl |son|pecotate (479 nL, 3.54 mmol) was
added giving a beige suspension that was stirred 0.5 h. The reaction was
filtered, t Ate washed suc€ 'with water $he N-CINaCOH, was
dried and the concentrated unde duced pressure. resi due was
purified via prgparative TLC to give ng (51% of 20. Thg~product was
characterizegq( 'H NMR and mass spe i
sol uti on B0 of 20-4n-Q. 35 %
at 50 C. Wt ar s added, the rggg?g

fHin acetjc aei :
vvasfllteredafl hg solids were

washed with H20 he solids were & ssélVed in al cohol , Npre||tated with
water and filter and then were drie nder vacuun1at 50 0 give 43 ny
of a bei ge powde he aqueous filtrat re extracted w{ OAc to
afford anot her 1 , toyield a total 0 ng (88% of 21. pr oduct
was characterized gy 'H NVR and nass spe troscopy -120 o

XVviil XX 16

~ A solution of XVIII (Example 15) (130 mg, 0.266 mmol) in DMF (1 mL) was treated with
NaN; (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,SO4) 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.

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
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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21 Novenber 2003 Exanple 22 A solution of 13 ng (0.069 mml) of 1-[3-(dim
et hyl am no) propyl ] - 3-et hyl carbodi i m de hydrochl oride (EDC) and 34 ng
(0.058 mmol ) of 21 in 1 nL CH2A 2 was stirred for 0.5 #y bU'erﬁE; dgz Ammoni a
gas was bubbled in over t min and stirred for 15 mn at O then at
roomtenperature for 7.5 h. An additional 13 ng of EDC was added to the
reaction, which was then saturated with NH3, sealed and the was allowed to
stir overnight. The reaction m xture was concentrated to dryness under
reduced pressure, and the residue was purified via preparative TLC to
afford 13 ng (38% of 22 as a resin. Eddmplprigduct was characterized by 1H
NVR and nmass spectroscopy. 21 Novenber 2003 Exanple 23 18 acetyi pi perazi ne
THE NCS CN A stirred solution of 27 ng (0.201 mmol) of N-chlorosuccinimde
and 76 ng (0.10C nmmol assuming 80%purity) of 18 in 2 nL dry. THE was
stirred for 5 m i & _gpom tenperat ur N-Acetyl pi perazine (86 ng, 0.67
nmol ) was added, 0 the resulting spension was stirred for 1 h.
The reaction m xt/ure was diluted with OAC, filtered and the filtrate was
successi vel yNwesMed. wi t h NHCI OH and H2O, was dried and

concentrate Ored‘m'pr es§§§§ residue was purified via

preparative C t'o' gi ve 3®odcny #of 23. The product was characterized
by I'H NVR gh 2 ma pectraﬁ%op vermber 2003 Exanpl e 24 This Exanpl e
describes an alte e synt hes [ medi ate XXI of Exanple 18 NC

Br
6 17 CN

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.

The solids were suspended in 2 mL EtOAc and stirred overnight with 16 L SOCL. H,0O
and EtOAc were added, the reaction was filtered and the filtrate extracted with EtOAc,
washed with HyOand dried, and then was concentrated under reduced pressure. The
combined crude products were purified 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

* characterized by '"H NMR and mass spectroscopy.

-116-



UHVDS THE r CN f-'"-CN 1. ION NaOH SCI dioxanU NN N~ 'T 2.6N HCl < XXV XXl
N ¢~ O XXVIl tdphenyl phosphine CN xyl enes thiophosgene Et, N XXVI CN A
solution of 15.1 nL (0.0151 nmol) of 1 M Iithiun1bis(tLEq§f g § amde in
THE was added to 5.00 g (0.0126 nmot) of XXIII in 50 Tee dr of ur an
at -10 C, and the orange solution was stirred for 0.5 h. A m xture 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 5 h between -10 and 0 C. Aqueous
ammoni um chl ori de was added, and the aqueous.|ayer was extracted with
ether. The organic | ayer was dried and concentrated under reduced

pressure. The residue was purified Exandle 48h chr omat ogr aphy and

subsequent | yoy_recrystal lizgd from CH2C12-pet ether to afford 5.04 g (78%
g d a

of a white SO a‘he prodb 2 :
1. CycBrongB DV

u
NN N
O/ =0 — B Quely Q:I/ o NS, NSNSk Ethezr

.
N\ N
T OME N PPTS N\ N \ o
1600 CH,Cl, ' N
2
Bng
CN
XX 18

A mixture 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,
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,O 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 EtOAc for 0.5 h. After cooling, H,0 and EtOAc were added, the reaction was filtered
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.

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 Na;S,0;, dried and concentrated under
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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was characterized by 'H NVR and nmass spectroscopy. A mxture of 5.00 g
(9.67 mmol) of XXIV and 5.78 nL (14.6 mml) of 40% benzyltrinethyl anmoni um
hydroxi de in H20 and 1.95 nL 10 N sodi um hydroxide in dloxane
was stirred at roomtenperature for 15 h, then was heagzakg%nﬁ% %?4%”

The m xture was cooled to roon1tenperature, then 16.3 nL (96.7 mol) of 6 N
HCI was added, and the m xture was allowed to stir overnight. A solution
of saturated aqueous -123 21 Novenber 2003 Na2CO3 and the aqueous | ayer was
extracted with Et OAc. The organic | ayer mas dried and concentrated under

L Tord 2 7850l BPEM SRR il im bl e Y b B SnGl SR PR by T
NMR and nesided pecioumaopy OS'@%{lzmhﬂng)rw)()mﬁlZB)rﬂL.drﬁEéﬁ aimpdr’)cwesﬁu ed to
a' solutian of 8 m, CH2Cl 2 at resulting in

an orange E&IV(H‘%&HSP‘%? é"étﬁ% rﬁﬁ?tlﬁ)é‘ W, SEETC or ISﬂI"Gtﬁ%p)aqﬂébeihaﬁeﬁ’a&nd t he
dark sol utiubbledas fal2 e dhe eea\sﬁémnmufeq%pshﬁ@@?& gh H&&tlo&n@ﬁ%ﬁ aP IHa{ red
overnight. The reaction was diluted with Et OAc, washed satur at ed
aqueous NHE@perapuse, and thep wag stiryedeat cpem ttevai fard 1. ditieaenction weo filtereti tht ed under
reduced i hro to hy to

L ora . BeRasuates IR Pl BUR0 M b RTFoLb3 Hd B5k TR AREY,
recover ed m@mgmﬁsMQMMpé¢8eﬂabﬂgemﬂabt|on condi tions S|nllar to that above,
and after isolation and purification yielded an additional 0.28 g of
impure XXVI. The two sanples were conbined and purified again via flash
chromat ography, to afford 0.92 g of pure conpound XXVI. The product was
characterized by 'H NVR and mass spectroscopy. Triphenyl phosphine (1.18 g,
4.51 mmol ) was added portionwi se to a solution of 580 ng (4.51 mmol) of
XXVI'l in 10 nL of xylenes and was stirred for 2 h at roomtenperature. A
solution of 880 ng (2.25 mmol) of XXVI in 2 nL 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 ng-of inmpure XXVI, and 290
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nmg of inpure XXVIII contam nated with triphenyl phosphi ne oxi de The sanpl e
of XXVIIl was treated with 0.49 nL (6.3 mmol) trifluoroacetic acid in 4 nL
of 1,2-dichloroethane in a pressure tube, purged mﬁth Vgng Qgg%ed at
110 C overnight. The reaction was then. treated with s ated eous
Na2CO3, extracted with ether, then dried and concentrated under reduced
pressure. The 420 ng of inpure XXVI was treated under conditions simlar

to that described above. After isolation, both residues were..conbined and
were purified via flash chromat ography to afford. 120 ng (13% of XXl as an
oil. The product was characterized by 'H NVR and mass spectroscopy. -124
21 Novenber 2003 Exanple 25 N= 5 2Examplal@tirred sol ution of nagnesium salt
5 (2.61 g, 4.22 mmol) in THE (50 nL) was added N-chlorosuccinimde (0.79
g, 5.94 mol). The resultlng m xture was stirred at room tenperature for 1
h, then was poured into bP\ne and extracted with Et OAc. The conbi ned
extracts were washed with -cidri ed over MpJSO4 and filtered and the

sol vent was renoved under uced pressure. The residue was purified via
silica gel chronatograpn o afford 1.77 g (7699 of 25 as a foam which was
characterized via 'H NYRBRn . 21 Novenber 2003 Exanple 26 CIS 'Cl CS.

, C §6 tirrepg¥etyti on of N-chlorosuccinimnde (155 nmg, 1.2 mmol)
in THE (1 nmiPlergrine r oomso} eper at ure was added 5 (600 ng, 0.97 mmol). The
resul ting yeII%ﬁ/re??h{on m

' CN
N 19

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 -

chromatography afforded 225 mg (58%) of 19. The product was charactcrizéd by 'H
NMR and mass spectroscopy.
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stirred for 30 mn, then piperazinone (214 ng, 2.1 mmol) was added in one
portion, followed by a few drops of DVMSO. The reaction m xture was stirred
overnight, then was diluted with Et OAc, washed with b ver
MySO4 and filtered and the solvent was renoved under ?I'egﬁgee'q%%rgbsdére The
residue was purified via silica gel chromatography to afford 240 ng (40%
of conpound 26, as a foam which was characterized via '"H NVR and M. 21
Novenber 2003 Exanple 27 5 27 To a stirred solution of 5 (308 ny; 0.50
mmol) in THE (12 nL) at -20 C was added N- chl orosuccininide (77.6 ng, 0.58
mol ). The resul ting m xture wagxghb reg;e_g%fzor 10 mn, .warned to 0 C and
then cool ed back to -30 C. L-proline nethyl ester hydrochloride (50 ng,
0.81 nmml) was added followed by triethylamne (0.12 nL) and the reaction
m xture .was stirged for 2 h. The mgture was treated with saturated
aqueous ammoni um chl’g and then ex%'r acted witf\diethyl ether. The
organic layer was dr o\V o‘%/er MpSH an ered and th tue purified
via preparative TLC afford 127 rrg ( of corrpound 2 s a foam whi ch

was charagjsri zefl<y+ty ' H a4d Nove rrpl e 28 C1S'dC
C-, , Cl8R=—5 N\2& Po-%—stifred syl f—rggﬁehl or mi de (325 ny,
2.4 mmol ) i'n THE, v rfL) wa¥ added, 5 1’ 0 gCHg, 6 ) ‘m portions, at
roomtenperaturg.” Thy—nesulting dl I ow ture vvasN/ssQEir for 5 mn, then
4- acetyl pi per aziwe ( ng, 6.5 1) dded. e
CN CN CN
Nome 20 " \ou 21 0 NH, 22
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. Methy!
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.

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.
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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reaction m xture was allowed to stir for 1 h, then was treated with brine,
and the aqueous |ayer was extracted with Et OAc. The organic | ayer was
washed successively with | M HC, saturated aqueous sgg'hum b c%@gnate and
brine, then was dried over MySO4 and filtered and t he® 50PVER?er r enoved
under reduced pressure. The residue was purified via silica gel

chromat ography to afford 650 ng (63% of conpound 28 as a solid (mp..153-
155 ©) which was characterized via 'H NVR and Ms. Alternatively, conmpound
28 can also be prepared by the foll ow ng nethod.using conpound 14 (Exanple
14); to a stirred solution :of 1 N ZOP , 0.33 mol) in THE (20 n.) at O
C was added acetyl chloride (0.2 h nmmol ) and triethylamne (0.23
m., 1.65 nmmol). The reaction mxture was allowed to warmto room

t enperature over h and was stirred an additional | h at that

t enper at‘ﬁ?‘gl.mofh‘g Ihini’& @r‘gﬁ%ﬂa@mﬁe&Jé%r(shme@lyéwmpm@yllamwmrmdﬁm

bi car bongtgchletidd (EDCREMSA4Se (0058 mMBS oF 5k depi i B QAc, . The grgani ¢

| ayer was dried ogmé)r_)al\;ngQ zﬁg aénd _fnillt rogziéﬁghﬁhgwé%llz\ygﬁf '%%gf §r?8h/ed
under. r@ 18rgas wap bubbled idwyenhmipand dtireed fori B5 miir &0ARddRenTLC t O
afford 19 9 o) a solJ i ch hi bited _identical
spectral c?bﬁg?t gf:n? grré?u é‘%)foéggvrzp t%??(ﬁ%@%nai# '3%Odéb¢ga66%§dﬂ8‘eﬁpmﬂed via the
forner mdti¢hodias thapBndtedonitt Ny s20ARnEXBOWhLalBVe@Sstiveldisht; @k, 25 29 To a
stirred rga%}igti on of 25 (900 trr(g afﬁ'}"?ﬁ‘ér ng%y) i n di chl oromet hane ?LO m.) was
added a "E61QF EHUIS vt Cofsenitatedio S pRYeY Tejicedpusssyray yd the reflidid wasomet hane
dr opwi sgudfiedvieprepdfativé EBCld Hfordi 1%t SofNa. ] _}%Oép erature and
allowed to stir for, 2 h. The m xt lﬁlée@v%? é?ﬁ?&gggesﬁt'ﬁ eg'g,rtr%v?/ﬁshed
successicgapstesiged By oH NYRaod magssneetresedpyori ne, dried over MySO4 and
filtered and the sol vent was renoved under reduced pressure. The residue
was purified via silica gel chromatography to afford 931 ng (82% of
conmpound

-121-



29 as a foam which was characterized via 'H NVR and MS. 21 Novenber 2003
Exanpl e 30 29 N= 14 This exanpl e describes an alternate synthesis of
conmpound 14 (Exanple 14) To a stirred solution of 29 (348,%mber 1) in
di chl oronet hane (30 nlL) was added trifluoroacetic acid (g &E, mol ) .
The reaction mxture was allowed to stir at room tenperature for 2 h, then
was poured into 1 M NaOH and was extracted with dichloronethane. The
organic |l ayer was dried over MgSO4 and filtered and the solvent was
removed under reduced pressure. The residue was purified via silica gel
chromat ography to afford 2.20 g (75%xa@ipldd3 as a foam whi ch was
characterized via 1H NWVR and Ms. al Novenber 2003 Exanple 31 C~iCl CI'S
,Cl 14 N= 31 To a stirred solution™d 4 (154 ng, 0.26 mMmol) in

di chl oronet hane (1.5 nlL) was added ayH i socyanate (0.024 ni, 0.39
mol ). The reaction m xture was stiryed for 0.5 h, then an additional
anmount (0.024 ni, 0.39 mmol) of i socyanate was added. The reaction

m xture was stirred for an addi \'\ 5 h, then the solvent was renoved
under re ed pM€8sure to affor N i
J2 ]
N

tative yield of 31 which was
characterized wiegipipddziMVR and pepy 2003 Exanple 32
THF ()

N 23

oy

A stirred solution of 27 mg (0.201 mmol) of N-chlorosuccinimide and 76 mg (0.107 mmol
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, ﬁltéred and the filtrate
was successively washed with 2N HCI, 2N NaOH and H,0, was dried and concentrated
under reduced pressure. The residue was purified via preparative TLC to give 33.5 mg

(53%) of 23. The product was characterized by 'H NMR and mass spectroscopy.
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14 32 To a stirred solution of 3-hydroxypicolinic acid (138 ng, 0.99 mol)
in NN dinethylformani de (10 nL) was added the PS-CDI resin (1.86 g 1.65
mol ). After 1 h, 14 (200 ng, 0.33 mml) was added an? F@ gpﬁd

m xture was allowed to stir overnight. The resin was ere t hen
washed wi th di chl oronet hane and the conbined organic |ayers mere pour ed
into water. The aqueous | ayer was extracted w th dichloronethane, then the
organi c |l ayer was washed with brine, dried over MpJSO4 and filtered and the
sol vent was renoved under reduced pressure. The residue was purified via
preparative TLC to afford 89 ng (37% of_ conpound 32 as a. foam which was
characterized via 'H NWR and Ms. i@Lﬁﬁkéﬁber 2003 Exanple 33 N= (0) 14 33

To a sti mhakaal R«Ede@&llﬂ:fs aHQIt%Qie's%ﬁCs‘?é bfinfifh E’dlét@ﬁoﬁ%ﬁgaﬁuélcrigo 48 in NN

di methyl formam de (8 nL) was added th resin nmol ) .
After 1 h, 14 (50 ny, 0 08 nmol ) was added and the reaction m xture was

al | oned to stir overnight, he resin was filtered and then washed with

di chl oromegharee and the fonpi néd organic ers were poured into water.
The aqueou}Lh was extracted wit @ s hane t he & organic

| ayer was"waghdd with_brine, dri eek SOt Ll :f,f"lt W 4 he sol vent

\g= e
was renove nd r educesudar essur e. NreS| due. emexs t1%‘)'{1 i @
preparative 'TL 0 af fomg 59 ng (9 apound 33 as a fPam whi ch. was

characterized wa 'H NVR and Ms. 21 Nov er 2003 Exan'%(\e
XXl ' XXy ©f

lhiophosgeng
EtN
. Cl. cl o

c' @r Cr o oneape
N N - TFA XXV il \Q/
§r achloroethane
<\/N o] \( tdphenylphosphino s

~ ) xyenes §‘/ (

XX XXVIII

Cl

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 —lQ and 0° C. Aqueous ammonium chloride was added, and the aqueous layer
was extracted with ether. The organic layer was dried and concentrated urider reduced
pressure. The residue was purified via flash chromatography and subsequently
recrystallized fro_m CH,Cl;,-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%
benzyltrimethylamxﬁonium 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 h, 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 HCI

was added, and the mixture was allowed to stir overnight. A solution of saturated aqueous

-123-



N= 28 34 To a solution of 28 (29 ng, 0.045 mmol),

3, 5-di fl uor ophenyl boronic acid (0.026 nL, 50% wt/wt in THF/ H2G 0.09 nmol)
and PdCl 2(dppt)CH2C[ 2 (1.8 ng, 0.0022 nmmol) in a m'xtg T\@f toI uene (2 m)
and EtOH (1 nL) was added a sol ution of K2C03 (25 ny, ! %Qn wat er
(0.5 m). The reaction m xture 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 renoved under reduced pressure. The residue
was purified via preparative TLC to afford'18 3 mg (60% of conpound 34 as

a foam whi aracterized via 21 Novenber 2003 Exanpl e
35 28 35 @gz&% "l‘q?f% eadu%%sdiy%ﬁa%f’x%‘e(’éﬂﬂ‘ ﬁ@%%’sfm ORI laygfcpvas dried and

5- (tri met hydrstarutad Qnﬂwmﬂﬂo@d Bﬁ:sﬁu&@@nd ﬂﬁ,resﬁth‘lvaHTﬁQh? ed iatpRkiyene (t0 ni) was
added Pd(PPh3)4 (120 0) reaction mxture was heated to

reflux for C*Esmﬁtogné%mﬁ%d %’g’g 8K3? ébaﬁ X%é(sasaa@éd T pradact wisctharasterigbd ch was
stirred an%}tmmhﬁ&,ﬁggq paitdsddpg. sol vent was removed under reduced

pressure e residue was purified via preparative TLC to afford 78 _ny
(26% - of . corrpound 35 as a foamwhich was characterized via 1H NVR and MB.

21 Novenbe 6 Sti sol.uti on. of 31 , 0. 26
nol )vand %9‘? P Sﬁencg bo3re'cr)'n| gﬁgc SPV&E)s‘?{%g(‘i‘b? 501&? 2(%@ (5“‘38 mol ).
a mixture KKVtmIZSeﬂeCH@CBh) 0° cetrbamk i hn Drdikgy s@ﬂtgo%SMctl@}q?iﬂﬂi_%?a@%N”}

, mol ) . e reaction

(r:na:d3 Spgt y illﬁ ‘ghg’?s\c,}‘%ﬁﬁfdde gg goéPYéSqu%’@rt% VAHS (9 FROM fempesatei@ and t he
I e e
resi due Mup@*s,bﬁm roiextracted 2X EtOAc,then was dried and concentrated under reduced '

-pressure. The residue was purified via flash chromatography to adfford 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 XXVI. The two samples were combined and puriﬁed. again via

flash chromatography, to afford 0.92 g of pure eompound XXVL. 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
solution of 880 mg (2.25 mmol) of XX VI 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 lng'-'df-'impure XXVI, and 290
- mg of impure XXVIIT contammated with tnphenylphosphme oxide The sample of XXVIII
' was treated with 0. 49 mL (6.3 mmol) trifluoroacetic acid in 4 mL of ,2-dichloroethane in
a pressure tube, purged with Ar, and heated at 110° C overnight. The reaction was then:
 treated with saturated aqueous Na,COys, extracted with ether, then dried and concentrated
under reduced pressure. The 420 mg of impure XXVI was treated under COIIdlthﬂS similar
to that described above. After 1solat10n both residues were combmed and were purified
via flash chromatography to afford 120 mg (13%) of XXI as an oil. The product was
characterized by 'H NMR and mass spectroscopy. '
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preparative TLC to afford 90 ng (32% of conpound 36 as a solid which was
characterized via 'H NWVR and Ms. 21 Novenber 2003 6 Exanmple 37 d, ,C 37
To a stirred solution of 6 (195 ng, 0.37 nmol) and 3-thi opheneboronic acid
(94 my, 0.74 nmmol) in a nmixture of toluene (4.4 nl), é’ﬂlﬁ\gwewnberzm&m and
2 M aqueous sodium carbonate (0.55 nL) was added Pd(PPh3)4 (43 ny, 0.037
nmmol ). The reaction m xture was heated to reflux for 3 h, then was diluted
wi th Et OAc and washed successively with water and brine, dried over MgSO™4
and filtered and the solvent was renoved under reduced pressure. The
residue was purified via preparative TLC to afford 123 ng (63% of

conpound 37 as a foam which was characterized via 1 H NVR and Ms. 21
Novenber 2003 Exanple 38 29 N= 38 EQMﬁMEQBrred solution of 29 (860 ng, 1.23
mol ) and pyri m di ne-5-boronic acid pinacol ester (506 ng, 2.46 mol) in a
m xture of toluene (7 nmL), ethanol (3.5 nL) and 2 M sodi um carbonate (1.7
m.) was added Pd(ERh3)4 (142 ng, 0.1'2 mmol) andgf he eaq%k?n m xt ure was
heated to reflux for The m xture was diluted W ¢ and washed
successively w th wat and brine, then was dried a ltered and the

sol vent was renoved ulfider reduced pressure.. The resifgue -was purified via
silica gel chromatography o afford 790 mg (92% of ppoc-protected 38 as a
foam To a stirre utyon of Boc-protected 38 ‘ .0 nmol) in

di chl oronet hane (1 {at room tenperat-ure- Was trifluoroacetic acid
(3 nL). The reactioff mxtYre was stirred for 2 h, ps poured into

50,
MagBr O
Br SR | Br -
5 25

.To a stirred solution of magnesium salt 5 .(2.61 g, 4.22 mmol) m THEF (50 mL) was édded
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
extracts were washed with brine_,, dried over MgSOy and filtered and the solvent was._
removed under reduced pressure. The residue was purified via silica gel chromafography

to afford 1.77 g (76%) of 25 as a foam which was characterized via 'H NMR and MS.
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1 M sodi um hydroxi de and the aqueous | ayer was extracted wth.

di chl oronet hane.. The organic |ayer was washed with brine and dried over
MySO4, was filtered and the sol vent was renoved under Eﬁﬁgced %@% ure. The
residue was purified via silica gel chromatography to ¥ergP (64%
of conpound 38 as a foam which was characterized via 1H NVR and M5. 21
Novenber 2003 The foll ow ng additional conpounds of the invention were
prepared by methods anal ogous to those described above. Each of the
conpounds ‘bel ow was characterized by NWVR and Ms.- Exanpl e

No. StructureMel ting Point C . 39: C>'E> I9|0 gﬁid econp.) N/ OO H Br 40C
Clresin NON .,Ill F O=SSON N 21 200.; C C

Cl Cl

Y

 To a stirred solution of N-chlorosuccinimide (15 5 mg, 1.2 mmol) in THF (18 mL) at room
temperaﬁuc was added 5 (600 mg, 0.97 mmol). The resulting yéllow reaction mixture 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 ovemight, then was
diluted with EtOAc, washed with brine, dried over MgSO, and filtered and the sol;/ent 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 c_hargq_terizcd via 'H NMR and
MS. -
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Il / NO 41IN-c-a Br foamO=S=O N F 42CIl VClfoam NO Br O=S=-O0 P~~ HO
0 43C Clresin NO N O==0 1~ N

21 November 2003

Example 27
MeQ”™-
5 27

‘To a stirred solution of 5 (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 hydrochlori_de (50
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 chlogidc,
and then was extracted with diethyl ether. The organic layer was dried over MgSQy and

- filtered and the residue purified via preparatlve TLC to afford 127 mg (65%) of compound
27 asa foam which was characterized via 'H NMR and MS.
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C No N 21 Novenber 2003 44CI Clresin - NO N Iy N \ Br &=S=O (N O
O- 045C C1185-189 ! ~-NO Ny N C Br

21 November 2003

Example 28

To a stirred solution of N-chlorosuccinimide (325 mg, 2.4 mmol) in THF (10 mL) was
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 MgSOy and
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 characteriz_ed via 'H NMR and MS. Altemgtiye,ly, compound 28 can
also be prcparcd by the following method using compound 14 (Exai‘nplc 14): to a stirred

- solution of 14 (200 mg, 0.33 mmol) in THF (20 mL) at0 °C was added acety! chlonde
(0. 23. mL 33 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 sodlum 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. Thc re51due was purified via
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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46CI Clresin N NGsi=O01/ O (N N 21 Novenber 2003 47CI Clresin N O N
/ Br O=S ON 048.C1 CifoamN O Br 0O=S=0

21 November 2003

Example 29
Cl Cl _ Cl
N—
> N

E
e

25 ' 29
To a stirred solution of 25 (900 mg, 1.6 mhwl) 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 for 2 h. The
mixture was diluted with EtOAc, washed successively with 0.1 M HCl, water and brine,
dried over MgSQ, and filtered and the solvent was removed under reduced pressure. The
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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(N N ~CH 49C Clnot determined O N\. Br O=S=O ao 21 Novenber 2003 50C
Clnot determined NO _NO0=5=0 N NO OO51C C75-82 N

21 November 2003

Example 30
Cl\,/l cl
o .
g
B 4o,
(e
Iy
29 - 14

This example describes an alternate synthesis of compound i4 (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 stir at room
temperature for 2 h, then was poured into | M NaOH and was extracted with |
dichloromethane. The organic layer was dried over MgSO, and filtered and the sélvent
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
 NMRandMS. | o
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~N0=5=0 N Br CLro CNI 52CI Cinot determined N. < NO N O 0=5=0 Br H2N
N . -143 21 Novenber 2003 53ClI Clnot determined NO Br O5=0 (N) NO

21 November 2003

Example 31

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
an additional amount (0.024 mL, 0.39 mmol) of methyl isocyanate was added. The
reaction mixtufe 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 characterizéd via '"H NMR
and MS.
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O ~OH 0O54C C79.1-80.9 NO Iy N Br 0=S=0 I (N O55C dCfoamN---

NO N Br O=5=0 N
21 November 2003

Example 32 |

cl cl ¢ ol

To a stirred 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 1 b,
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
layers were poured into water. The aqueous layer was extracted With dichloromcthéne,
then the organic layer was washed with brine, dried over MgSO4 and filtered and the

- solvent was removed under reduced pressure. 'I‘he remdue was punﬁed via preparative
TLC to afford 89 mg (37%) of compound 32 as a.foam whlch was charactenzed via 'H
NMR and MS.
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NO~OL -144 21 Novenber 2003 G C IC 56N-~ Np foamN ONH2 Br
57C1 1c,not determined N~N O O=S=OBr (N N ONH2 58CI Clnot determ ned

21 November 2003

Example 33

Cl Cl

14

Toa Stirréd solution of morpholinoacetic acid (35 mg, 0.24 mmol) in N,N- .
dimethylformamide (8 mL) was added the PS-CDI resin (425 mg, 0.48 mmol). After 1 h,
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 combincd organic
layers were poured into water. The aqueous layer was extracted with dichloromethane,
then the organic layer was washed with brine, dried over MgSOy and filtered and the

~ solvent was removed under reduced pressure. The rcstdue was punﬁed via prcparatlve
TLC to afford 59 mg (98%) of compound 33 as a foam whxch was charactenzed via H
NMR and MS.
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N O 8 O=S=O ao 21 Novenber 2003 59CI Cl195-197 NN~ NO |y N O=0 (N
Br N eo 60CI C not determned NO N-( y N Br O=S=O (N) N

21 November 2003

28 34
To a solution of 28 (29 mg, 0.045 mmol), 3,5-diflucrophenylboronic acid (0.026 mL, 50%
wit/wt in THF/H,0; 0.09 mmol) and PdCly(dppf)eCH,Cl; (1.8 mg, 0.0022 mmol) .in a
mixture of toluene (2 mL) and EtOH (1 mL) was added a solution of 'K2CO3 (25 mg, 0.18
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 MgSOy 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
NMR and MS. |
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' -~ =-0 OO0 0O-146 21
0 HOH61C Cnot determned NO N N Br O=S C ]
Novenber 2003 62CI q Clnot determined NN-- NO N Br O=S=0O H\yO H N~-,

21 November 2003

Example 35

, 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(PPh3)4 (120 mg, 0.11 mmol) and the
- reaction mixture was heated to reflux for 15 h. Decolonzmg charcoal was added to the
_ mlxture 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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63CI Clnot determined NO N 'y N--o0il --( / Br\' 0=5=0 N c:JNN O
64CI CIfoamNNO ~ NO S=0 N

21 November 2003

Example 36

v

| 30 - 36
Toa é.tirrcd solution of 31 (168 mg, 0.26 mmol) and pyridine-3-boronic acid propanediol
ester (59 mg, 0.36 mmol) in 2 mixture of toluene (3 mL), ethanol (1.5 mL) and 2 M

. aqueous sodium carbonate (1.25 mL) was added Pd(PPhs), (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 |
characterized via 'H NMR and MS.
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O Br -147 21 Novenber 2003 65CI Clnot determined NO N "N \ / \ N 0=S=0
CN 0~1101 O O 66CI Cl146-148 INO N -sit O=S=O N~ Sr N

21 November 2003

Example 37

Cl "l Cl Cl

Y

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
carbonate (0.55 mL) was added Pd(PPhs), (43 mg, 0.037 mmol). The reaction mixture was
heated to reflux fof 3 h, then was diluted with EtOAc and washed successively with water
ond brine, dried over MgSOy 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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0=5=0 <cl cl 21 Novenmber 2003 CI VCI 67N OfoamO0=S=0 /Br O O 68C |,
Clnot determined N/NO Br \ NBr Br 69C1 CifoamNO N OSSON (N) N

o -~-0 21 November 2003

38

To a stirred solution of 29 (860 mg, 1.23 mmol) and pyrimidine-5-boronic acid pinacol

 ester (506 mg, 2.46 mmol) in a mixture of toluene (7 mL), ethanol (3.5 mL) and 2 M
sodium carbonate (1.7 mL) was added Pd(PPh;)4 (142 mg, 0.2 mmol) and the rcac,;:tion

~ mixture was heated to reflux for 2 h. The mixture was diluted with EtOAc and waéhed _
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
(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 lziyer was washed with brine and d_ried ov_ef MQSOM was ﬁ_lteréd and the solvent
was removed under reduced préssure. The residue was purified via silica gel |
chromatography to afford 447 mg (64%) of compound 38 as a foam which was
characterized via '"H NMR and MS.
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-149 21 Novenber

determined NO \ NI' Br O=S=O0 O 0- 72C

slit Br

2003 1 A N( NO 70Br foamON ~O 71C - C not

O =0 HWO H N1

Clnot determned N---( NO
21 November 2003

The following additional compounds of the invention were prepared by methods analogous

to those described above. Each of the compounds below was characterized by NMR and

MS.

'Examm.e"Nt} Structure : Melting Point (°C) .
39 Cl Cl >190 (decomp.)
40 resin
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-150 21 Novenmber 2003 73CI \ Clnot determined N Br O=S=0 NCH 74C
~cl 145-147 N-< N O N. 0O1/ Br 75C1 \ dnot determined NO N Br

0=5=0 (N) N 21 November 2003

41 foam
42 foam
43 resin
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OS |~ -151 21 Novenber 2003 d d 76N O not determined Br 77Cl Cl hard
oil NO N~ Iy NOGS=O1/ Br NN H78CfoamN--( NO N O=S=0

21 November 2003

44 cl Ct resin

45 185-189

46 resin -

-141-



80CI

N NNN,1~O -152 21 Novenber 2003 79CI 1c¢,83.5-87 NO N (N Br N O-NH
Clnot determned NO N 'y N Br 0=5=0 N
21 November 2003
47 Ci Cl resin ]
N .
N= O
Lo
NP
O= ) T o
//S '
o \%
i (N
. RN
48. C'\Q/C' * foam
N_
N# o
’ gt
XN Br
O=?=O
)
N
(_on
49 C'\Q/C' not determined

- -l42-



0O i NB81C , C 158.0-159.3 ~ 1 NN N O H2N -153 21 Novenber 2003 82C
C foamICNO ~ Br 0=S=0 |

21 November 2003

50 not determined

51 75-82

52 ' Cl Cl o not determined

. -143-



CN " ON '11~-0 83C1 Cl114.0-115.5 N-( NO Iy N O=S=OBr (N HN O
N~ a 21 Novenber 2003 84ClI Clnot determined N O -N

21 November 2003

N
Y O

53 not determined
54 79.1-80.9
35 foam
0 0k

-144-



=O (NN NONH N~H 085CI Cthick oil N--( NO N1/ Br 86C
-67.0 N N O N1/ 21 Novenber 2003 87C1 doil N O Br O=S=0
21 November 2003
56 foam
57 not determined
58 not determined

-145-



OH OH88CI g Cifoam N O Br 0=S=0 1"'OH Br 890 (I 163.7-165.2 cN O G=S=0 |
\' N O, N NNHZ21 Novenber 2003 C1 C NO

21 November 2003

59 195-197
60 not determined
61 not determined

-146-



N~ 90N not determined F N F O CH 91C

Nl

H N

92C|

C190-95 N< NO N"n (N Br N

Clnot determined N O Br

21 November 2003

0=S=0

62 cl Cl not determined
N
N_\/ 0)
\ N et
Br
0=§=0
N 0]
Y
. Fr’N\\
63 cl Ci not determined
64 Cl cl

Br

foam

-147-




N -157 21 Novenber 2003 93CI Clinot determned NO N .oil, 0=5=0 QN N N
HO O 94ci Clnot determned NO N- 0=5=0 HN ON95CI C foamf ~ NO

21 November 2003

65 not determined

66 146-148

Ci Cl

-148-



N ly N Br
0=S==01 / Br

0= =0 H,0 21 Novenber

(N

2003 96C
NHNO OH,O0 97C Coil

Cfoam N----( NO Nagill

NO Br

21 November 2003

67 foam
0O O
l
68 Cl Cl not determined
! N N o
Br—g\jl/
_ N »
Br
69 foam

-149-



O') 0=S=0 0 21 Novenber 2003 98C

ONH  99C

Clnot determined NO N Br O=S=0 |

Cl108-110 NO \ N ..

0=S=0 (N) Br
NH 100CI Clresin N N

21 November 2003

70 cl o foam
N
N# o
. vt
NN Br
o N/\
(o
71 Cl Cl not determined
72 Ch_. Cl not determined
N N0
it
%/N Br
0=8=0

-150-

N



O NN O=S=0 (N

1 NO CGS=01J

O

N Q) -160 21 Novenber

2003 C

102C1 \ Clfoam~N O Br

10111 not determ ned /

21 November 2003

73

Br

not determined

74

Br

145-147

75

not determined

-151-



O=S=O N RH 103CI / C not determined \ I N-rNON'fill OA ~O _ N~ Br
21 Novenmber 2003 A CI  104N-- NNO 72.5-73.6 OO Br 105CI Clfoam N O

N~ Br O=5=0 21 November 2003

76 not determined
77 hard oil
78 foam

~152-



Il OO)~ 106C Coil N-( NO 00O )_ Br 21 Novenber 2003 107ClI Cl not
determned NO Br 0=50 1 NNH N (0) 108CI Clgummy foam N O

21 November 2003

79 Cl Ci 83.5-87

80 not determined

81 158.0-159.3

H,N

-153-



Br O=S=O N CJOH 109CI CQfoamNO N Br CO O N-11 -163 21 Novenber
2003 110CI Clfoam N O aBr 0=S=0 OH OH 111ClI Clnot determined N O

21 November 2003

82 Ci Cl foam

83 114.0-115.5

-154-



Br N ~ 0 21 Novenber
-;ly C) 0=5=0 NO

2003 112C

c

resinl NO N~ O =S=0

21 November 2003

84 not determined
85 thick oil
86 65.6-67.0

-155-



N d \ C

113C
Novenber 2003 Cl

Clresin N< NO

ly N 0=N=0 C Br

N crLo -16 5 21

c N 114Br not determined O=S=O O A NCH NH H

21 November 2003

87

Cl

Br

oil

88

foam

89

163.7-165.2

-156-



115C1 Clnot determined NO Br &S=O N ¢J. O 01160 0o0il C Cl ~N O Br
N 21 Novenber 2003 117CI Clfoam N O Br O=S=0 (N

21 November 2003

90 not determined
91 not determined
92 90-95

-157-



N O 118C

LO ~-

z O=S=0

C71.2-72.5 ~-NOOGCGS=01/ Br

(N

0 21 Novenber 2003 CI C

N 119C C

164.8-166.3 li: ~N O
lg O 120- _N foam O=S=0

21 November 2003

93 not determined
94 not determined
. 95 foam
N N0
%N and
Br
0=8$=0
0
H

-158-



CN 0 121C

determ ned ~N O Br O=S=0,

Cl125.5-127.8 N O O=S=0 br

N O H 21 Novenber

EN) H N C H O 122C . Clnot
2003 G dC N O 123~ N

21 November 2003

96 foam
oﬁ)
pre)
H
97 oil
Br
(0]
O‘W
O

-159-



201- 203
Clresin

Ny | Br 124C1 C1101.8-103.6 NO N O=S=O N ( ) NN O 125C
NO N _< ly N . :
21 November 2003
98 108-110
99 not determined

100

resin

-160-



O=S=01 N (N NOj _f OO01 -169 21 Novenber 2003 C1 d NO \ N 126Br
not determned O=S=-0O0 O-H H 127C \ C 101-105 NN-< NO \ N -all

21 November 2003

101 not determined
102 foam
103 not determined

-161-



N1 Br
Novenber

C JN O~NH 128 d120.2-122.2 NO D PBr

T,-,1s,, O

21

2003 C dC 1/ 129N 0 foam Br O=5=0
21 November 2003
104 Cl cl 72.5-73.6 -
N
0O
N::W
wt

A

? (@] Br
105 Cl Cl foam

YLk
N Br

106

oil

-162-



O 0 130C1 ClfoamN---~ NO 8 O=S=O N H NNO | H131Cl Ciresin N--( N
O Br OSSO NCH N | -171 21 Novenber 2003 '

21 November 2003

107 Cl Cl not determined

108 gummy foém

109 foam

-163-



H OH 134C

132C1 Cloil NO Br O=S=O0 O 133CI Cifoam N NO O=S=0 N, H Br
ClfoamNO |y NBr O&==O IN H N
21 November 2003
110 Cl Cl foam
N
N_—_( o
\ N L
Br
0=8=0
““OH
OH
111 C'\Q/C‘ not determined
N
N:( o
§(N ottt
0=8=0
§ Br
o :NH

-164-



N

NO O~ -172 21 Novenber 2003 CI / C \ I 135NN O 34.0-35.5 N i-c 136C
Clnot determned NNO | y NO=N=0 Br Y \0 O 137CI Cl not determned | /
21 November 2003
112 C' Cl resin
N
N O

113

resin

-165-



Br 0=S=0 N fj
N O Ho | 139C

21 Novenber 2003 CI CI
Cl166-169 NO N ~

N--( NO

ly N 1380=S=0 Br foam

21 November 2003

114

Br

not determined

115

Br

not determined

116

¢
<
o

oil

-166-



ly N 0=5=0 (N) Br

| H-174 21 Novenber

N 0=5=0 140C

Clnot determined N~N O Br
2003 141 dresin N O N I'I1

0=5=0
N ~Ea Br O=S=0

21 November 2003

117

Cl

Br

foam

118

71.2-72.5

119

N

164.8-166.3

-167-

I NI

N



(N) N O H\rO 142C

Clresin NO Br N O=S=01 CN N 143d / Cdfoam N,

ON"011 Sr -175 21 Novenmber 2003 C dC 144(N O
21 November 2003
120 foam
121 125.5-1278
122 Cl Ci not determined
=(” o
YL
&(N Br
O=S=
|
N
O
\
0 H

-168-

N



oil N Br N 145CI Clnot determined NN-( NO Br O=S=-O N (N) OO NHO
146C1 Clfoam\N O Br O= =0 /N O 21 Novenber 2003 C C
21 November 2003
123 Cl Gl 201-203
= F°
PJQW/,N
|
Br
124 Ciw ; .Cl 101.8-103.6
125 C'\(;'/C' resin

-169-



N O 147N T- 123.6-125.1/ Br OH OH 148CI C 51.6-53.0, 1 NO \
F O=S=O01/ N1/ F OO 149C dCnot determined NO |y N Br
21 November 2003
126 not determined
127 101-105
128 120.2-122.2

-170-

N ...



0=5=0 (N)
(N NNI-~

N O OH -177 21 Novenber
O AO 151C

2003 150C

Clnot determined N O

Clfoam N O N -4111 OG=S=0 Br

ly N Br

O=S=-O0 NO"'H
21 November 2003

129 Cl Ci foam
N
O
N__——i
i
N
Br
0=S=0
=
0] (o]
I
130 Cl Cl foam

131

resin

-171-



HO 152CI Cl anmorphous NO Br N~ .OAS O H\N>O -178 21 Novenber

153N O 83.7-85.3

N 154C

Cl 167-169 N o

-0111 O=S=0 ( (N) Br

N

2003 C

21 November 2003

132 oil
//C) .
133 CI\Q/C' foam
134 Ci C r—
N
N# o
\ N ot
Br
O=?=O
)
A
N o]
o)\

-172-

c



| 0=S=0 155CI ClfoamN O O O=N= (N) Br O N.51 - 0O-179 21

Novenber

2003 156C! Cl170-174 J Br 0=S=0 d
21 November 2003

135 Ci cl 34.0-35.5

N 0

gg

/0 o

136 Cl Cl ‘not determined
137

not determined

-173-



157C1 \ Clnot determned NO Br 0o=S= | NN H Br 21 Novenber 2003 158Ci
ClfoamNO N . \ N~ Br 0=5=0 O ~0O--N 159CI Clresin NO S (N N

21 November 2003

138 foam

139 166-169

140 CI\Q/CI | not determined

-174-



O~N160CI / CQfoamN-,::z NON O-S. Z::0 "N,
2003 C C N O 1610=S=0 not determ ned (N)

H Br

-181 21 Novenber

N O- 162C1 Cfoam N O N .~

21 November 2003

141 Ci Cl resin
N
N—_—( o
\ N yont
Br
()==?=:()
o
N

( Br
SN
O=?=O
)
N
o)\
143

foam

-175-



Br 0=S=0 (N)

N O 163C
21 Novenber 2003 164Cl

Clnot determined N O Br

Clnot determined NO Br O=S=0O (N)

NN OO-182
O=S=0
21 November 2003

144

@ ; C>/ar

oil

145

FEA
XN Br

not determined

146

foam

-176-



NCH 165CI Clnot determined N O O=S=O Br HNI11 H 166CI Cl112.6-113.6 NOly
- '"%8- HO\ / Br OS: O21 Novenber 2003 167CI Clfoam N--( NO N
0=S=0 N'HBr HO ,-'-O 21 November 2003

147 CI ; C - 123.6-125.1

148 51.6-53.0

149 ClD/CI not determined

-177-



168CI Cinot determined NNO Iy NO=S=O1/ Br O~ H 169CI CI51.8-53.1 N
O170C1 CI75 ~-NO Br N "; \' I ° OAS O H2N -184 21 Novenber 2003 Cl C

21 November 2003

150 Cl Cl foam
=(” 0
QN s
0=s=0
[ Br
)
N

151 Cl__ Ci not determined

152 CI\©/0| amorphous

-178-



17IN_( N O not determined N 1S 1/ Br 172C1 Clnot determ ned N CaBr
O=S=O0 N 0 173CI CI51-52 NO N N-fill &G5=0Br (N NHNIk.1O -185
21 Novenber 2003 CI C

21 November 2003

153 C Cl 83.7-85.3

154 167-169

155 foam

-179-



N 174N--( O not determined y Br /SAO 175CI Clnot determned NO N ..sit

Br

N OIN

O=S=0 (N} N 176CI Clinot determned NO |y NBr O5=0 (N
21 November 2003
156 Cl Cl 170-174
N
N=— @]
\ N T
o=?'=o
[Nj Br
)
0=8=0
Cl
157 Cl Ci not determined
N N0
YL
N Br
0=?=0
N<
H

Br

-180-



i 21 Novenber 2003 177CI Clresin NO 0=
Clnot determned NO N---( N_O=0ON O
Clnot determned NO N

=O(N) Br NO'J" NHO 0 178Cl
1~0 21 Novenmber 2003 179cl, "I

21 November 2003

158 Cl Cl foam

159 resin

160 Cl Cl foam

~-181-



N Br O=S=O (N)
Clfoam N Br O=S=0 (N

N O CS 180C

Clresin N---( NO

ly N 0=S=0 H Br 181Cl

21 November 2003

161

not determined

162

foam

163

N
=( 0
Z\(N \ " Br

not determined

-182-



N O -188 21 Novenber

H HO 183C 1c,80.5-85.5 N O Br

0=5=0

2003 182CInot determined N O Br

N

0=5=0 (N) NO 0O

21 November 2003

164 Cl

Cl

not determined

165 Cl\©/CI

Br

not determined

166 01\©/01

112.6-113.6

-183-



N O 21 Novenber
ClfoamN--( NONOP=O OBr 186CI Ciresin NO

21 November 2003

185C

2003 184Cl

Cl not determined |~ NO Br

O=S=O0 0 0 0 O
N~ . N

167

foam

168

Br

not determined

169

51.8-53.1

170

75

-184-



N CJ O N(N-,~0O 21 Novenmber 2003 187CI Clresin O N
=0; 1/

21 November 2003

171 Cl\Q/Cl not determined

S
-~ Br

172 ' CI\Q/CI not determined

173 CI\Q/C! 51-52

-185-



(NN NNN Nv NOQJ

188Cl

Cnot determined NO N .i" Br O=S=O0 0O O .51y

189C Clfoam N N .4 all Br &=S=O (N) N ~O To
21 November 2003
174 Cl Cl not determined
& N
N
~—Br
' _S“o
175 Cl©/0| not determined
176 Cl Cl not determined
N
0]
N::‘
%N TI1L)
Br
O=IS=0
O
N
N
O I N
*E )Y
N

-186-



-191 21 Novenber
O '1-~-0 191C

2003 C dC

g Cifoam N O % N-< Br

N-< NO

y N 0--S--O 190N |
0=S=0 N H N N1

/ foam Br

21 November 2003

177

resin

178

not determined

-187-

H

O



O Ol~- 192C / C not determined I \ Nzz~-rN N C Br 21 Novenber 2003
193C1 1c,not determined NO Br y 0=5=0 194CI Cinot determned N O Br

O=S=0 21 November 2003

179 Ci Cl not determined

180 resin

181 foam

-188-



| NCH 195C

/ C

66.5-68.1 1 ~ N O N N 21 Novenber 2003 196C
Cl 150-160 NOIly N T O0=N=0 -a 9 Br N i

21 November 2003

182

not determined

183

— O
%N at
Br

80.5-85.5

-189-



H 197C1 Clnot determined NN-< NO Br O=S=O (N) NOly O0-194 21
Novenber 2003 198CI CI not determned | / NO ~y N Sr 0=5=0 CN 1-1 N

21 November 2003

184

not determined

185 foam

186 resin

-190-



200C1 Cl not determ ned

ON199C Clresin NNO y N.n~ OS=O1/ Br N
I( r NO Br O=S=O (N) N O -195 21 Novenber 2003 201CI C191-192 N_~ N O
21 November 2003
187 resin

188

Ci Cl

not determined

189

il
g/N Br

foam

-191-



ly N O==0 (N) Br

N O0-S= O 202C'91c,foam N N O Br

0=S=0 H2N )r]j

O 203Cl

q CfoamN---( NO N Br 0=5=0 NH 0 21 November 2003 204CI Clresin N O

21 November 2003

190

foam

191

Br

foam

192

not determined

-192-




o=s=0 1/ Br

<~- -
N

HN O "0 H 0 205C

Clnot determined N O N Br

O=S=0 H-N

O 206C Coil N---( NOBr 0 21 Novenber 2003 207ClI Clnot determ ned
-~ Br\ 0=5=0 21 November 2003
193 Cl Ci not determined
194 not determined
=(N 0
0:?:
N{
/ H
N
195 Cl\Q/Cl 66.5-68.1
N\\_ N O
ok
N
\N

-193-



Il N 208C

Clnot determned NO N .~ ~~
O -198 21 Novenber 2003 209CI Cl103-105 NON O=S=O (N N N

N N 0=S=0 (N)

21 November 2003

196 CI\QCI 150-160
N
N:( 0
g(N il
0=?=O
N .
Br
197 not determined

-194-

NH ONONH




O N -~ly 210C1 dfoamNNO ~1ly NOSSONy / 8r H .00 O 21 Novenber
2003 A 1\ C N O 211N not determ ned Br O=5=0

21 November 2003

198 not determined

199 resin

200 Cl\QCI not determined

-!95-



N &, 212CI Clnot determined NO NO=S=0 NO N =~ -0 213Cl Clnot
determined N N OH 4y Br 0=S=0 N OH -200 21 Novenber 2003 214Cl Cl 187-189

_NOd 21 November 2003
201 191-192
202 foam
203 foam

-196-



N Br 0=s=0 | N OH 215CI CIfilmNO N ~ 4y N Br Os=o | (N) N~ 21

Novenber

2003 216CI

Clnot determined N O

21 November 2003

204 resin
Os .-
0O
H
205 Cl\Q/Cl not determined
206 Cl\©/C| oil

-197-



ly N- Br =SSO N NONHN2177C ClfoamNO N -( yN Br 0=S= O 21
Novenber 2003 218CI Clnot determned NNO NOGS=O/ Br (N N

21 November 2003

207 C|\©C' not determined

208 Cl\©/01 : not determined
Q/ {

~198-



-~ ON 0 219C1 Cresin NO N Br 0=5=

5=0 (N) N 0 21 November 2003 220C|
C179.1-81.0 N-( Oly N TOS=01~N NN Y

21 November 2003

209 103-105

210 foam

-199-



OO 1 221C CI100.9-102.2 NO N~\ NBr * 0 21 Novenber 2003 222C1 C
not determined | ~ NO N |y NBr O=S=ON N

21 November 2003

211 not determined

212 | QI\Q/CI not determined

213 Cl Cl not determined
N\t OH
Br
O=§=O
N

-200-



O 0 223d

Novenber 2003 224C

Cl not determned | ~
ClfoamNO N--( N O=S=0 br

NN O

ly N -.1611 O O=S=0 Br

N HO 21
N, H 225CI Clresin N O

21 November 2003

214 Cl Cl 187-189

N

N=— OH

%/N w .

Br
O=?=O
Q
OH
215 CIOCI film

N

N:( o

N cetttl
A\ Br

-201-



N~ OSSO (N N 0,)-", -206 21 Novenber 2003 226CI Clnot determined N O
NNy N- Br GSSON N OH O 227C1 ClI170-172 NO NIy NO= =0 (N

21 November 2003

216 not determined

217 foam

-202-



Br N 1 0=S=0 C 21 Novenber 2003 CI C 228N- N O 114.9-116.0 N O
229ClI Clnot determned NO N Br &S=O0 O'r O

21 November 2003

218 Cl Cl not determined

219 resin

-203-



O O~ 230CI Clnot determined NO .NN OS=ON NN OO-208 21
Novenbgar 2003 231CI Clfoam N O N-( N.fill Br O=S=O (H 232CI C not
det er m ned 21 November 2003
220 Cl— ; _Cli 79.1-81.0
N
N:( o
N
N \ )
N
>0
22} Cl< ; Cl 100.9-102.2
N
N:( o
\ N “nll
. Br
/S\\o




NO Br O= =0, N NONH Non( H\\ 0 21 Novenber 2003 233ClI Cl not
determned NNO ~ |y NO=S=EO1 ~ N N N ONH2 234C1 Clgumry solid N O

21 November 2003

222 not determined

223 _ CI\Q/CI not determined

-203-



N ~c c¢/Br 235 Cl Clnot determned NO N T-~&r 0=5=0 -210. 21
Novenber 2003 236CI Clnot determmined N NO Br O=S=O N 0OO01' O

21 November 2003

224 foam

225 resin

-206-



HO 237C1 q.Clresin NO N( NaBr &S=O I (N} NO-:-- 0 21 Novenber
2003 238 ClfoamNNO ~ OS=O0Br (NN HNON,,_~0 (N

21 November 2003

226 not determined

227 170-172

-207-



O 239C

240C

Clresin N O

ly NO=S=O01/ Br NH NH2 241C

Clresin NNO ~ N-=-all & -0NBr N NHO 1l -212 21 Novenber 2003

Clresin N O
21 November 2003

228 CI\©/CI 114.9-116.0
N_—_( 0
&/N
e
229 CI\©/CI not determined
230 Cl \©/Cl not determined

-208-



N Br 0=S=0 I (NN NOOO 1 21 Novenber 2003 242CI Clresin N N O Br
0=Ss=0 I (N NOOO
21 November 2003
231 foam
232 not determined

Br

-209-



243CI Clnot determined NO N NN OG=S=0 N
)

O . ~ly 0 21 Novenber 2003
244C1 Clresin NNONmIlI OI=ON N ( N

N
N ON

21 November 2003

233 not determined
234 gummy solid
235 not determined

-210-



H 245CI CI100- 102 NO N NGOGSSOON -HHH 21 Novenber 2003 246C
C167.2-68.5 NO N- Br O=S=O | N OH 247C1 Cinot determned N N O

21 November 2003

236 not determined

237 resin

-211-



<
zZ<Zz
Zz .3

5

O=1 =01/ Br N N HOCOH 248CI CifoamN--< NO |y N Br O=S=0

O -216 21 Novenber 2003 249CI CiIfoam N OIly N "4111 G=S=O 1 / Br
21 November 2003
238 foam
239 resin

-212-




-"" ~HO0 250C) g C not determined I \' NINO <\: Br 21 Novenber 2003
251CI Clfoam NN O N 252CI cinot determined NNO Br O=S=ON N O -218

21 November 2003

240 resin

241 resin

-213-



21 Novenmber 2003 253CI C foamlIf: I NIy N OSSO NHBr H O 254C|

Cl92-93.5 NO N Br &==00 O 21 Novenber 2003 255C1 C waxy solid 1q,
N~ N ONG=S=0 21 November 2003

242 Cl C' resin

243 not determined

214-



N N( ) 1 NOH ON- 256C
Clfoam N O

Novenber 2003 257Cl

Clfoam N cr c/Br

O=S=ON HN NOH?21

21 November 2003

244

@

resin

245

100 - 102

-215-



N ...oil
170-171 |

\

N/NO O N~

& Br O=S=0) | NH O 258C Clresin NO Na Br \ N 259C

21 November 2003

246 67.2-68.5
247 Cl Cl not determined
248 CIQCI foam

-216-

c



Br 21 Novenber

Cthick oil
N~

NN ONHOBr

2003 260C Clnot determined N O N Br

H- O 21 Novenber

2003 262C

O= =0,

OH OH 261C
Clnot determined N O

21 November 2003

249 . Cl

Cl

Br

foam

250 Cl

Br

Cl

not determined

-217-



Br O==0 | (N)
H- O 21 Novenber

NNO O,,,
111-114 t~(A N O

2003 264C

Hsi

NH 263C

c

foam1lq, NN~ NON1/ Br

21 November 2003

251

- Cl

Ci

foam

252

not determined

-218-



N~ NGCS=OI \ N Br N O;~" NH ,0265C Cl176-178 NO N- N .,lilt O=S=0
I N Br N O 0O 21 Novenber 2003 266CI Ciresin NNO

21 November 2003

253 foam

254 92-93.5

-219-



ly N O=S=O N,H Br N
O{ -225 21 Novenber

N OH267C1 Cloil N \ N...

2003 268Cl 5ci not determ ned

Br 0=S= 0 O/

21 November 2003

255

waxy solid

256

\ N ATYLA)
Br

foam

-220-



N NO FO0=S=0 FN NHZ269CI Clnot determined NO N---<-N \ NN 0=5=0
|l - N NOO VNO -226 21 Novenber 2003

21 November 2003

257 foam

258 resin

259 170-171
Br
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270C

Clnot determined N- N O

g C

not determned 1 NO N~ N
~N Br 272C

C)not determned NN O

aN OSSO0 O0O6A OH H 271C
ly N Br

21 November 2003

260

not determined

261 Ci Cl

~ thick oil

Br
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O= =0

O o 274C

0 21 Novenber

2003 273C

Cl195-101 < No

Clnot determined NO N~ ~N N O=S=O0 O

ly N, N Br

O=S=0 i

21 November 2003

262 not determined
O ]
263 Cl Cl foam
N
PJ:::‘:, O
N
Br
H—O

-223-
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H 21 Novenber 2003 275C1 Cl199.5-101 NO N-( Br GSSEOON N --H I
resin Ig NOly NT O=S=OON UOH 277 Cfoam NON | vy

d

21 November 2003

H 276C

264

111-114

265

Cl Cl

176-178
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O=S=0Br NN NH2 -229 21 Novenber 2003 C C NNO |y N--sill 2780=S=0
foamNNHBr H OH279CI C 110-1151f: I N ( NONMII l vy O=S=0
21 November 2003

266 resin

267 oil
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OH 280CI Cloil NO ( Br 0S-0 N O -230 21 Novenber 2003 281C
MmMNO NBr O=S=0O N 5~.0 HO p' \
21 November 2003
268 Cli Cl not determined
269 Cl Cl

NH

not determined
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Cl waxy

1"? 282C1 Cnot determined N NO \ Br GS=ON N O :~kv 21 Novenber 2003
283C1 Cinot determined NO N--( NBr 0S50 O O==X- H2N 284C
solid N O 21 November 2003
270 CI\©/CI not determined
271 CI\QCI not determined
N
PJ::j</ O
g/N
r
272 CI\Q/CI not determined
N.
PJ:::‘:/ 0
N il
X Br
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N-( N-N |y - """ /) O=S=01 N O O 21 Novenber 2003 285CI Clfoam N O
NN< N,~++ aBr C) QJ~I, NH z 286C CI192-194 NN O M\ /N vy Br

21 November 2003

273 95-101

274 CIQCI not determined

-228-



Br 287CI Cinot determined NO N< Br / (NN NJY OF F -233 21 Novenber
2003 288CI CIfoam N O N N - Br O=S=01 NH ox

21 November 2003

275 99.5-101
276 resin
277 foam
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289C Clnot determned N----(
Clnot determined N O N
determned N N O

-y N -

NOIly NGO =0 I
Br

Br

O=S=O N NON

21 Novenber 2003 2900
.51 1 N 291C C not

21 November 2003

278

foam

279

110-115

280

oil
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=O Br O N 21 Novenber 2003 292CI Clnot determined NO N 4y N -
NONONHO?293CI C not determnedi ~ NO N |y N_ Br

21 November 2003

282 not determined

-231-



.0=S=0 | NCH S 21 Novenber 2003 C ~yCl 1g, 0 294N~ foam T )-B.r
295CI Clresin N<NO N..,.IlgFO==0IN N1~ NN O
21 November 2003
283 Ci Cl not determined

284

waxy solid

-232-
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296C

Clnot determined NO N O=S=01/ Br

Clnot determned NO N < Br

\ 299CI Clnot determined NN O

l

O=S=ON OO0 -

N O 298C

237 21 Novenber 2003 297C
Cl71.2-72.3 NO csN N

21 November 2003

285

foam

286 Cl

Cl

192-194

287 Cl

Br

not determined
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N O==0 | Br -238 21 Novenber 2003 CI CI N O 300y N ~'Br 96-99 G=S=O O

NH2 301CI Cl resinc N ( NOIly N-oil', O=S=0 01 N zN 0 302C
Cl 201- 202 N ( NO 21 November 2003

289 " not determined
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ly ... O= =0 NON -239 21 Novenber 2003 303CI Cl142-144 NO NN Ny C|
\ Br 304C1 \ Cl47.9-49.4 N NOCcCN N 305C1 C hard oil 19, N---( NO N

. 64111 F 21 November 2003

290

not determined

291 CI\QCI not determined
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| 1/ Br 21 Novenber 2003 306CI CiIfoam NNO ~1ly Nsit o=s=ol N Br HN
NO 1 H307CI Clnot determned NBr O==0 | N CH 6

21 November 2003

292 not determined

293 CI\©/0| not determined
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21 Novenber 2003 308CI CI58-60 NO |y N--sill Br O=S=0 (N) N 309C
avr. 9.- 78.9 N O Br O=S=0 I N 9 **'VY OO0 21 Novenber 2003 310CI C not
determned N O 21 November 2003

294 CI\©/CI foam

295 . CID/CI resin

296 ' - Cl Cl not determined
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O=SSFONONNNZ311d dresin NN N~O I/ \ \ NNO==0 I (N NOZ21
Novenber 2003 312Cl resin C NON o N

21 November 2003

297 CI\Q Cl not determined

N

N— .
, XN

O:§=O

N
/O\H/Ej
(0]
298 CI\©/CI 71.2-72.3
N
N:( 0
K/N
N

299 Cl Cl not determined

Br
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S "OF NO- 313C Cnot determned NO N N-( - N/) NOiI=0CO NAH
314C1 C resin d NEN ON,.fill O=N=O O NH2

21 November 2003

300 CI\©/CI 96-99

301 Cl\Q/CI resin

302 Cl< ; .Cl 201-202

-239-



-244 21 Novenber

1 NCH 316C

2003 C

c

1q,

N O 315N=~ not determned \ / Br

Clresin NO N O=S=0O N, Fi

Br

H OO.,

H

21 November 2003

303 142-144
304 479494
305 hard oil

-240-

0=S=0



317C1 CAfilmN-< N~ O==0NO) NN | -245 21 Novenber 2003 318Cl
Clresin NNONF |y OS=OBr (N NO-~ 3190 Cl74.1-76.0 NO N

21 November 2003

306 foam

307 C Cl . not determined
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'\ N 1/ Br OO0 320C Cinot determined NO N- Iy N Br O=S=O | QN NH

-246 21 Novenber 2003 321ClI Clfoam NO N "-~ Br
21 November 2003
308 58-60
309 77.9-78.9
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O=S=0 | (N N 322C Cfoam N~ NON | v OSSON -N9 NH,O21
Novenber 2003 323C Clfoam NNO N.,.~~ O=S=0

21 November 2003

310 not determined

311 resin
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NCH Br NCH NO 1 H 324C1 C1101.3-102.1 N O 21 Novemnber 2003 325Q)
Cl1196-197 NN< NO N 1Y OSSON Br O=S=0 326CI C not determned N O Br

O=S=0 21 November 2003

312 Cl resin

Cl

313 not determined

314 resin
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N OHO, P; 0 OHH 21 Novenber 2003 327C) ClfoamN--( NOGOGS=0O (N) N
bJ~, H 328CI Clnot determined NO N-( NOS=O NH O= 0 329C

Cl 132. 3-133. 7 21 November 2003

315 not determined

316 Cl\©/C| resin

317 Cl\©/Cl film

-245-



NO N Br -250 21 Novenber 2003 330CI Clnot determined N O N Br O=S=0
OH OH 331C Cloil NNO Br 21 Novenber 2003 332CI ClI82.3-85.4 NNO 1~ N

O=1 =0 21 November 2003

318 Cl Cl resin

319 74.1-76.0 -

_ N _
N:( O
%\(N
\O Br
320 CI\©/0| not determined
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N, OHBr 'J~ H N N 0 333CI Clresin NO NBr N 334C Clresin NO N
Br Y-- "S

21 November 2003

321 foam

322 Cl\Q/CI foam
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0 0 -252 21 Novenber 2003 CI C \ I 335N~-N O not determned Br-~\ N Br
336C1 CIfilmMNNO Br O=SS=ON ON 337C1 Cdresin NO NN

21 November 2003

323 foam

324 101.3-102.1
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OS=0 O ~_0-253 21 Novenber 2003 338CI C1139.2-140.0 NO y N Br HO 1\
O 339C () 126-127 N---( NO O=S=ON Br 0=S=0 21 Novenber 2003 340C
Clfoam N O Br O=S=0 21 November 2003

325. 196-197

3_26 CID/CI : not determined

-249-



O O 341C

342C

Clresin NO |y N...
Clnot determined N/N ON %N

O=S=O0 N Br
Br 343C|

N ONH S 21 Novenber 2003
Clresin N O

21 November 2003

327 foam
328 not determined
:NH
© o)
_ |
329 Ci Cl - 132.3-133.7
N
N—._—( O
g/N
Br

-250-



NBr\ NO =0 (NN NO 21 Novenber 2003 344CI Clfoam NNO y N Br O=S=0
O0345C1 1 CI88-90 N-( NO |y NOSSONNN O O 21 Novenber 2003

21 November 2003

330 Cl Cl not determined

331 Ct Cl oil

Br
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346CI Clnot determined NO ~ NN-- Br O=SOO N OH H347C C not
determined | / NO NBr OS=O N N H

21 November 2003

332 Cl Cl 82.3-85.4

333 resin

334 resin
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Oj .,,,%HO H 21 Novenber 2003 348CI CI72-78 NO N Br O=S=O i (N N
O 349C CI90-95 NO N Br 0==0 I N

21 November 2003

335 Cl Cl not determined

_ Br :
336 Cl Cl film

337 CI\©/Ci resin

-253-



9-Y OH 0 21 Novenber 2003 350CI CifoamNp /Br 0==0 O OO O 351C
C)115.4-117.1 NON | y O=S=O N Br O NH2 21 Novenber 2003 352C! Cl not

det er m ned 21 November 2003
338 139.2-140.0
339 126-127

-254-



NO Iy NBr &==0 I N, H O \ | 353C1 Cl90-92.5 NO NBr N O,N- 21
Novenmber 2003 CI CI |Ig~ N O 354N oil

21 November 2003

340 Cl Cl | foam

341 Cl Cl resin
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Br O=S=O0 O /-0 355C

C192-97 NNO ~ NGS=O( \ N/ I \ NN O 356C
ClfoamN< NO GS=0/ Br N- HO ""NH 2 -262 21 Novenber 2003

21 November 2003

342 CI\Q/CI not determined
N N (@)
NT
NN
Br
343 Cl \(;/Cl resin

O
N_—(
Br
N Ng ,l: 7
O=§=O
N _
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357C1 CfilmN-< N O Br O=S=O N O N 358ClI Clnot determned N O Br
0O=S=0 | N. H 21 Novenber 2003 359CI Cifoam NNO y N Br O=S=O o

21 November 2003

344 Cl Cl - foam

345 88-90

-257-



O 360CI CiIfoamN O N- G==O N O O 21 Novenber 2003 361foam NNON | vy
O=S=SONNNN "I-k-0 362C1 Cinot determined NON ..loll | vy

21 November 2003

346 Cl Cl not determined

\N_' Br

347 not determined

-258-



O=S=01l N Br Oro 21 Novenber

2003 363CI C 101-105 1 NO N,,, Il
2003 365C

(N Br N NONJ 364C1 ClfoamN O |y N Br O=S=O O 21 Novemnber
Cresin 21 November 2003
348 Cl Cl 72-78
|
f
349 Cl Cl 90-95
N N0
\ N “.\\\
| Br
[ o=3=0
N
AN

-259-




Cl 88-92

N<NON | y O=S=01 Br N N C==,\ 366CI Cl114.9-116.3 N N O cN N-
367CI foamNO N~ Iy N O=S=O N Br ~O -267 21 November 2003 368CI
N---( NO 21 November 2003
350 Cl Cl foam
351 1154-117.1

-260-



ly NO=S=0 (N) Br N ONH 369C) Clnot determned NO N Iy N ---( Br
0=5=0 N ClIO'1~0 21 Novenber 2003 CI Cl

21 November 2003

352 Cl\©/C| not determined

353 CI\QCI 90-92.5

-261-



N( NO 370N G=S=0O not determined N HN ~O NJ 371ClI Clnot determned N O
N O=S=ON N 372C1 / Cl 125-126 | ~ NON .4 off =S

21 November 2003

354 oil
355 92-97
356 foam

-262-



-OAONK Br

Descri ption of Biol ogical
representative conpounds of the fornula | were investigp&gd

experinmental protocol described below. Assay to Deternine &ilh
LFA-1 Binding to | CAM1 Purpose of Assay: This assay protocol

to study the direct. antagonism by a test conpound,

-269 21 Novenber

2003 373 AS -A 109-114 N= 21 Novenber
Properties The bi ol ogi cal

properties of

of the

&%ﬁﬁ@én

i s designed
interaction of

2003

of the
of

the CAM ICAM | with the Leukointegrin CD 18/ CD 11 a (LFA- 1). Description
of Assay Protocol: LFA-1 is imunopurified using the TS2/4 antibody froma
20 g pelfTet g hunan JY oic| SKVE Celdjs, utTTTzing @ protogg previqusly
descri bed (Dustin,] M J.; et @ . I'mmunol . 1992, 148, 2654- 2660) .| The
LFA-1 i$ purified{from SKWB | ¢s by immunoaffinifty chromatograghy on
TS2/ 4 LFA-1 mAb Sephar ose and ted at pH 11.5 in|the presence of | 2 nM
MyC12 ampd 1% octyl|gl ucoside. After collection and peutralization of
fractiofs from the TS2/4 col aypl es are pool ¢d and precleared with
Protei n}{G agarose.{ A sol uN&Tor ICAM1 is constructed, expresged,
purifieqd and chardcterizedsasN described (Marlin, S.; et| al.

Nat ure, {1990, 344,} 70-72 an® se »—Bft at| Antimcrob. Adent s

Chenot her. 1992, 36, 118%&

i sol euci pe 454 which is

358

not determined
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| ocated at the putative boundary between domain 5 of the ectodomain and the
transnenbrane domain, is changed to a stop codon using standard

ol i gonucl eoti de-directed nutagenesis. This constructlgghﬁleI%iwaEgolecule
identical with the first 453 ami no acids of nenbrane

expression vector is created wwth a hanster di hydrofol ate reductase gene,
a neonyci n-resi stance nmarker, and the coding region of the slICAM1
construct described above, along with the pronoter, splice signals, and

pol yadenyl ati on S|gnal of the Sv40 early regi on. The reconmbi nant plasmd is
t r ansf x- tHphosphate—Aet hods.
Cell's e mei‘“é? (418) and

‘wo :w- 2003 selectiv
LS

col onies secreti sICAM1 is
purifiped fromsefumfree nedia

chr omaf ographi ¢ |techni ques, i D sion
chro ography. LFA-1 binding t i i i _incybating

sICAML at 40 g/pL in Dulb

and nesi um agdi tional MMy PMSF (Diluting Byffer) in
a 96-well plate for 30 m n ay T oony bl ocked by
the addition of 2% (w v) bovilne selTr Diluting Buffer {for 37 C
for . Bl ocki ng sol uti oPT$TEnoved ¥ / conpouinds are
diluted and then|added foll oged by the addition of [ P5 ng of

imunopffinity ptrified LFA1l. The LFA-1 is incubgted in the presane of
test cjonpound apd ICAMI at 37 Cfor 1 h. Wells are washed 3 ting

Dilutijng Buffer.|The bo LFA-1 is detected by the addition of &
pol ycljonal anti bpdy direfted against a peptide cprresponding to the CD 18
cytoplgsmc tail}in : dilution with Diluting Buffer and 1% BSA and

alloweld to i ncubate fgr—45Ymn at 37 C. Wells aref washed 3 tines Wth
Dilutijng Buffer @and the bound pol ycl onal antibody|is detected by {he

addi tijon o3gea 1 000 diT @ on_af NQfSe radi Sh pef oxXi dagg,non ugaled to
goat ijmunogl obulin directed t rabbit imupnogl obulin. This|reagent

is alljowed to incubate for 2at 37 C, wells jare washed as above and
the substrate fofr the horse rad per oxi dase is added to each welfl to

-264-



develop a quantitative colorinmetric signal proportional to the amount of
LFA-1 bound to sICAM1. Soluble ICAM1(60 pg/m.). is used as a positive
control for inhibition of the LFA-1/1CAM1 interactio The h %)gf t he
addition of LFA-1 to the binding assay is used as a b QBV%U 8 trol for
all sanples. A dose-response curve is obtained for all test conpounds. Al
conpounds nmade in the above exanples were tested in this assay and each
found to have aKd<lOM 21 Novenber 2003 Description of Therapeutic Use The
novel small nolecules of fornula | provided by the invention inhibit the

| CAM  1/[CFA-3kjdepgndent honotyQi ¢ aggregation of hgman Tygphpcytes

human | ynphocyte [adherence AM 1. These conpounds have therap
utility{in the nmodul ati on o ne cell activation/proliferation,
as conpdtitive inhibitors of ercel lular |igand/jreceptor binding

reactions invol vi eukoi ntegrins. To be jnore specific, fhe
conpounds of the ijnventi osed to treat cerjtain inflamator

condi tigns, including copdrty resulting froma rijesponse of the
non-speC|f|c i mrune peswramal  (e..g., aduljt respiratory distress
syndrong, shock, i Ci mul ti ple organ i|njury syndrome secondary

to septijcem a, nulltiple, an | NNYsyndrone  secondary to traumm

reperfudion injur di opul nonaryj bypass, myocargdi al

i nfarctijon or use ute gl onerul onephritig,
vasculitlis, react|five arfthrifis, nfs Wth acute inflammatory
conponents, strok ynjury, i si s, || eukapheresis,

ul ceratijve colitis|, necrotMzing enterocolifNs and granul ocyte transfusion
associ atjed syndrone) and cpnditions resulting fromlja response of th
specifiq 1imune slystemdi mmal (e.g., psoriasi|s, organ/tlssue

t r anspl grt—+giectHonr—gratt —hoest—gactions—antd—autotyrune—gi-sefases

i ncl udi rg aud'ls syndroma&:T b t hyr oi di tfi s, "Y¥EHRETMEAs ul tipl e
scl erosi{s, rheumatjoid arthritis, | i n- dependent {di abet es nelllt S,

uvei tis,| i nfl ammatjory bowel dise
ul ceratijve <colitifs, and systemc
the invgntion may Jal so be

g ncl udi ng Crohnf' s di sease and
upus erythemat ogus). The conpounds of

N O

§N
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used in treating asthma or as an adjunct to mnimze toxicity with cytokine
therapy in the treatnent of cancers. In general these conpounds nay be
enpl oyed in the treatnment of those diseases currentlysffead At ol ough
steroid therapy. Thus, another aspect of the |nvent|on I's the provision of
a nethod for the treatnment or prophylaxis of the above-described
conditions through the adm nstration of therapeutic or prophylactic

anounts of one or

nore conpounds of the forrmula I.

| n accordance

with the

met hod provided by the invention, the novel conpounds of forrmula | may be
adm nifStegggl Torf erther a uropmyd actef or therapeutic Ry {gsse ei gher al one
or w tlh other ijnmunosuppres o antiinflammatory agents. Wen provided
prophyl actical |y, -273 21 Nov 2003 t he i mrunosuppressi ve cofpound(s)
are prjovi ded i nfadvance of any~N#fl ammatory response or synptom|(for
exanplle, prior tlo, at, or shortlly after the tinme|of an organ or |tissue
transgl ant but iln advance of apW st ons of organ rejection). The
prophyl actic adm nistrati f afConpound of the formula | serves to
preverjt or atterjuate any bggeguent: i nfl ammat ory response (suchlas, for
exanplie, rejectijon of a trangplanted organ or tilssue, etc.). The
therageutic admjni stratioQ_of__ d of the fiormula | servesito
attenyate any adqtual infl T?%n 5 , for ¢exanple, the rejé¢ction of a
transgl anted orjgan or tiss Thu pNaccordamce with the invention, a
conpoynd of the{fornula | {Can Ybe adnini stBfed eifther prior to the onset of
i nfl arfmat i on (sq as to suppresy an anticipated ijnflammtion) or |after the
initidtion of inflammation. e novel conpounds ¢f the forrmula | {may, in
accordance with {the invention, be admnistered iin single or divijded doses
by thdg . oral, parenter%?NGN caI routes. A suitlable oral dosage for a
conpoynd of fornula I d be in the range of about 0.1 ng to 10 g per
day. Iin parenteral for tions, a suitable dosaqe un|t nay contain from
0.1 td U of satt "Ui"l"puiji"luc —nwhereas—for t-opt cat r-A-staf i on,
formullati ﬁg corlt ai ni ng" O e active ingredi ent a ﬁﬁ@npreferred. | t
shoul ¢ be under gt ood, ho that the dosage adm nistration firom patient
to patlient will [vary and the-# ifcul ar patient
N:(
N\
O=§=O
:N:
O
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wi || depend upon the clinician's judgenent, who will use as criteria for
fixing a proper dosage the size and condition of the patient as well as
the patient's response to.the drug. Wen the conpoundszpﬁogaﬁbﬁqgﬁgnt
invention are to be admnistered by the oral route, they

adm ni stered as nedi canents in the form of pharnaceuti cal preparations
which contain themin association with a conpati bl e pharnmaceutical carrier
material. Such carrier naterial can be an inert organic or inorganic
carrier material suitable for oral adm nistration. Exanples of such
carrier| mat 863 al s jare wat eCl| ati pCltalc, starch magn@sihum st ear at e,
gum ar api c, vegetable oils, yl ene-gl ycols, petroleumjelly &and the
| i ke. The pharmaceutical prepd /Lnns can be prepafed in a conventional
manner pgnd finished dosage forng can be solid dosage forns, for exanple,
tabl ets| dragees, |capsul es, andfthe -274 21 Novenb¢r 2003 like, or{liquid

dosage forns, for |exanple §flu i Osuspensi ons, emul sions and the |ike.
The phay naceuti call preparation y be subjected to conventiona
phar maceuti cal operati onsNSUGCN—

st erilization. Further, the
phar maceuti cal , preparati onsYma ' conventi pnal adjuvants such as
preservgatives, stablllzerér_ aQ55|f|: | avor-i nprovers, wetting agents,
buffersf salts fon varying the osnoti sBre ang the like. Solid carrier

material which cap be useZT+N | ude, for “exanple, starch, |actose, pannitol,

met hyl | cellul ose,| m crocrfystal\ine cellulose, tal¢, silica, dibasic

cal ci ump phosphate,| and hi ecul ar wei ght polypers (such as

pol yet hyl ene gl ycal). For teral use, a conpoupd of fornula | ¢an be

adninisEered in ar aqu non- aqueous sol ution, suspension or{emul sion
c ;

in a pharmaceuticdlly entable oil or a mxture jof liquids, whi¢th my
cont ai nbacteriostlatic agents mrl oxidants presefvatives, buffers or

other spl utdto fender th&l Glsotonic with t he 1i#.8dd 6.3t hi ckeni ng
agents,! suspendi ng agents or pharmaceutical |y acceptable additives.
Addi tivies of this|type include exanple, tartfate, citrate anfl acetate
buf fers| ethanol, |propyl ene glycpl, polyethylene glycol, conplex forners
(such as EDTA), amtioxidants (suygh as sodiumbisulfite, sodium '

367 foam
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met abi sul fite, and ascorbic acid), high nolecular weight polyners (such as
liquid polyethylene oxides) for viscosity regulation and pol yet hyl ene
derivatives of sorbitol anhydrides. Preservatives nmay aisgvigbaddrd if
necessary, such as benzoic acid, nethyl or propyl paraben, benzal koni um
chl oride and ot her quaternary ammoni um conpounds. The conpounds of this

i nvention may al so be adm nistered as solutions for nasal application and
may contain in addition to the conpounds of this invention suitable
buffers, tonicity adjusters, nicrobial preservatives, antioxidants and

vi scos|i ty-Bégreasi ng age@ mjueous vehi cle. Exargglgs of agents used
to increase viscpsity are po al cohol, cel] ul ose derivatives,

pol yvi|nyl pyrrol i gone, pol ysor $ or glycerin. Mcrobial preseryatives
added |may i ncl ud¢ benzal koni u oride, thinerosjal, chloro-butangl or
phenyl et hyl al cohol. Additionally, the conpounds jprovided by the {nvention
can be adm ni stered topical,l Q suppository.| -275 21 Novenber 2003
Formuljati ons Conpounds of gne\forhula | can be formnul ated for thefapeutic
adm nilstration i ph a nunbe N-waiyrs. Descriptions| of several exenplary
formulfati ons arefgiven belo'. EXEane A Capsul es lor Tablets Exanple A-1
Exanplje A-2 Ingredients ) tsQuantitly Conmpound of fofnula |I250
ngConpgound of fofmula I5 arc pDi cal ci ym Phosphat e160 njy

M crodrys. Cellu|lose90 ng ocrys.~CeFf\ul 0se90 Sodi um St arch
G ycoljat el0 ngSt gari c aci Eﬁ Nhgne5|un1§fearatez ngSodi um St ar ch

d ycoljatel0 ng
N

N—(.O

XN

369 not determined

CF=? =0
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Fumed col | oidal silical ngFuned colloidal silical ng The conmpound of
formula | is blended into a powder m xture wth the prem xed exci pi ent
materials as identified above with the exception of theqiNsRERE&Yoo3ThE

| ubricant is then blended in and the resulting blend conpressed into
tablets or filled into hard gelatin capsules. 21 Novenber 2003 Exanple B
Parenteral Solutions |Ingredients Conpound of formula | PEG 400 Et hyl

Al cohol Saline Quantity 500 nmg 40% by vol une 5% by volunme 55% by vol une
The excipient materials are m xed and then added to one of the conpounds of

formul& T Bpp sucdh vol negessary ftor (:usIolu,;dtggte Znglis

continued until the solutiy clear. The solutijon then filtered into the
approptiate vialg or ampou d sterilized by auytoclaving. Exanple C
Suspenﬁion ‘I ngredients Co Cifric acid Benzal koni um
chlorige

371 Cl'\[':(Cl not determined

372 Cl Cl 125-126

-269-



EDTA Pol yvi nyl al cohol Water Quantity 100 ng 1.92g 0.025% by weight 0.1 %
by weight 10% by weight qg.s. to 100nL The excipient materials are m xed
with the water and thereafter one of the conpounds of 2i%%+heeﬂzdo% added
and m xing is continued until the suspension is honpbgeneous. The

suspension is then transferred into the appropriate vials or anpoul es. -277
21 Novenber 2003 Exanple D Topical Formulation |Ingredients Conpound: of
formula | Tefose 63 Labrafil M 1944 CS Paraffin G| Methyl paraben (M)
Propyl paraben (PP) Deionized water Quantity 5% by wei ght 13% by wei ght

373 -ClI ; Ci 109-114
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3% by wei ght 8% by weight 0.15% by weight 0.05%by weight g.s. to 100
The proper anmounts of Tefose 63, Labrafil M 1944 CS, Paraffin oil and water

are m xed and heated at 75 Cuntil all conponents hav Olvéeger%&% m xt ure
is then cooled to 50 C w th continuous stirring. I\/Ethy par aben

propyl paraben are added with m xing and the mxture is cooled to anbi ent
tenperature. The conpound of fornula | is added to the m xture and bl ended
wel . 21 Novenber 2003 What is clained is: 1. A conpound of the formula I '
N pD Rs R4 wherein: A is =N or =C(H)-; A2 is =N, =C(H-, or =C(R) -
wherein R is halogen, -CN, -Qalkyl, -CQalkyl or -SQ2alkyl, wherein the
foregm ng al kyl m)l etles are of | to 3 carbon atons; Dis =N, =C(R1)-

SR GeSPRRiges, =Q(QOR)-, =(AOH-, =qSRa)-,
:C(O?I a)- C(NHRI a) wher ein R is sel ect ed fromthe class consisting
of (A RlOO whi ch is:“branched or unbranched al kyl of 1 to 6 carbon
at onms, Athe®ilbgiedl popefie® of RpHRAENta @B A undsH tRAfoklila Qhved v Ot K@:ﬁyl of 3
to 6 carbon atons, in which alkyl, alkenyl, cycloalkyl or cycloa kenyl
group or¥ V&Y %P@W?Wé@é#ﬂfa@meéﬁ@wé’sbwonal |y and independently repl aced
W t h:

Assay to Determine Inhibition of LFA-1 Binding to ICAM-1

Purpose of Assay:
Thi_s 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
SKW3 cells, utilizing a protocol previously described (Dustin, M. J.; et al., J. Immunol.
1992, 148, 2654-2660). The LFA-1 is purified from SKW3 lysates by immunoaffinity
chromatography on TS2/4 LFA-1 mAb Sepharose and eluted at pH 11.5 in the presence of
2mM MgClzland 1% octylglucoside. After collection and neutralization of fractions from

the TS2/4 column, samples are pooled and precleared with Protein G agarose.

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
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
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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(i) halogen, (ii) oxo, (iii) aryl or heteroaryl which is selected fromthe
class consisting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl,
pyrimdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl, pyﬁf“llel/é’rJPb r|2§)(@)>§azol yl,

i m dazolyl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyTl,
pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thiophenyl, indazolyl, -279 21 November 2003
benzt hi azol yl, benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl,

qui noli zi nyl, cinnolinyl, pthalaninyl, quinoxalinKI, napthyildlnyi,said
teridin ki | | n.one re rogen ato 0 _

gr yl or #ee%cgir?geal?ﬁ ‘98‘5@33 qélri 801%5 % (g)ér?zrﬁt1n§ s&(ﬁ%@ﬁggﬁgﬁgﬁ e EBF%’E@E“W th:
(a) al kylsIGAM-1tiopBified flvomsextmifice riddia ud@iraditidrial nobeB ity ¢ atdg?%}{i;!") 2,
(e) a group of the formula -COOR8, wherein R8 is straight or branche

al kyl of tebhnigiues, dnchiding op exghange eye Fiaapiesicprchiomalograplar bon atoms, (f) a
group of the formula -NROR10O, wherein RO and R10 are each independently a

hydrogen atom al kyl of 1 to 6 carbon atons, cycloalkyl of 3 to 6 carbon
at oms or Al bixrding odCAMdripoentorsdy fiost inavbetire SICRM-drtl 4Ru/ndopst i tute a

| f.3 to S.carbon atonms which together with
The i tr SuaCEBS BB biIEN Stk v viED apg EyEn et giopeh BV oup of
t he for mMeChGaNRI RVPPMSFYDHulindBh{rad) th RIEvalIDlate &R0 HHGPRRAENt | Y a

hydrogen atom alkyl of | to 6 carbon atons
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
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 9C 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
1% BSA and allowed to incubate for 45 min at 37 °C. 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
develop a quantitative colorimetric signal proportional to the amount of LFA-1 bound to
SICAM-1. Soluble ICAM-1 (60 pg/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.

All compounds made in the above examples were tested in this assay and each found to
have a Kq <10 uM.
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or cycloal kyl of 3 to 6 carbon atons, or wherein R11 and R12 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic rigg, i n one
carbon atomin said hydrocarbon bridge is optionally ?26*&%@8g@§ﬁﬁ%-, -S-,
S(O-, S2-, -NH, or -NMe-, (h) a group of the fornmula -OR 13, wherein
R13 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon atons,
(i) a group of the formula -SR14, wherein R14 is a hydrogen atom or an
al kyl or acyl group of |I to 7 carbon atoms, (j) -CN, or -280 21 Novenber
2003 (k) pasrddbslb 5 cOkethe fornmula NI R15 11 Res R17 wherein R15,
R16 and R17 are each, i1ndependently, a hydrogen atomor alkyl of 1 to 3
car bon aTkemovehsmalh@olecnles obfosnulri provided bydhelinrentioneiphibid diet ICAAMY | y

i _ hridge of t b t whi ch
Foget her At Bt Hombih e btihan Ymedees R BN BHBIRAE 11 g,
(1) hal ogitierenténo I AMAUTHebe tdimpdundshiva theipemitatility lin thehesdulatioh be al ky!
noiety contain he fornul a

| .to. 3 ' t , . gr. ., of
R HOODa! e R A Rl RO ey OBbetyBrghigry ob et SBIR ot o,

ligand/receptor binding reactions involving CAMs and Leukointegrins. To be more

g

specific, the compounds of the invention may be used to treat certain inflammatory
conditions, including conditions resulting from a response of the non-specific immune
system in a mammal (e.g., adult réspiratory 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,
mydcardial infarction or use with thrombolysis 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) and conditions resulting from a response of the specific
immune system in a mammal (e.g., psoriasis, organ/tissue transplant rejection, graft vs.
host reactions and autoimmune diseases including Raynaud's syndrome, autoimmune
thyroiditis, dermatitis, multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes
mellitus, uveitis, inflammatory bowel disease including Crohn's disease and ulcerative
colitis, and systemic lupus erythematosus). The compounds of the invention may also be
used in treating asthma or as an adjunct 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.

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 I.

In accordance with the method provided by the invention, the novel compounds of formula
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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(iv) a group of the fornula -COORI 8, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms, (v) -CN,
(vi) a group of the fornula - CONRLOR20, wherein R19 andiRRQeabSE S@F0

i ndependently, a hydrogen atom alkyl of 1 to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon atoms, or wherein R 19 and R20 constitute a saturated
hydrocarbon bridge of 3 to 5 carbon atonms which together with the nitrogen
at om between them forma heterocyclic ring, and wherein one carbon atomin
sai d hydrocarbon bridge is optionally replaced by -0-, -S-, S(O-, SO2-,

-NH,  ahe ifd¥Bnosuppressiveaofip8ini(Hfard pevided mjicﬁ'a'fggf]a ‘Mffin%hgt lis a
hydr ogen at om o?lyrg straipght (2r bé}gnlched al kr)} orngcy groﬁJ of 1 to 7

car bon T&iR9AES OnMEWEINH (fopsrample, RoPitoatderchentlysftenthedimes of zh argliybr or  acy!

o] ' : | r I ndepen tly selected fromthe
21 ass ?%ﬁ%%ﬁsﬂgﬂ{ow3“2“8“%%%%%9)‘6%\%@&?8BQg&EECJ‘P%ﬂPﬁ%h“(@%ﬂBW@?W% he al kyl
moi ety aduﬂniafmtkmjbﬂa@oﬁpmmdmﬂﬂ\eaﬁmnﬂ)Jsczw%,pr%\i‘dgf\/& :ﬁt&ﬂuzgté'%% (viii él Eyl Ny

f,the f | a - SR22, erein is a hydrogen atom™ or an
eyl " gyl R et SHeE oy i B b on crermplaneg ergeat oy of

i d aldfyissuef etdGy ThathePedi itFifih by SR .
?ﬁ::lependgln? I {/et'sg%/ec?gd ?o%(%?ﬁ@hcl assbcggglpgt I ng Fgﬁlé g&aulaglrdgwl%fllm wher ei n
the al IBfEnyal aactusl ‘I‘ﬂ?@"@tlelafsbéhlasaqu%?mplcl\lhzirejewdlvmfanthnsplhm%, (i )é) ?I

0 | 0. -and k24 ar ch, ependent |y,
(a5 Rl I Mo (Ko Cdncb e Vet 8 ofipo My e frmyla Yho 7
car bon bgtadmgnigtered either prior to the onset of inflammation (so as to suppress an anticipated

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
day. In parenteral 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

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
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.

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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cycloal kyl of 3 to 7 carbon atons, wherein said one or nore hydrogen atons
of said alkyl or acyl group are optionally replaced wth a group "

i ndependent|ly selected fromthe class consisting of - erein
t he gl kyl noiety is | to 6 carbon atons), -NH2, -NHNE%#@V%%%%OO((BC) a
group of the formula -(CH2) nDOOH, wherein mis 0, 1 or 2, (d) a group of
the formula -(CH2)"COOR25, wherein nis O, 1 or 2, and wherein R25 is
straight or branched alkyl of | to 6 carbon atons, or (e) a group of the
formula - (CH2) nCONHR25, wherein n is O, 1 or 2, and wherein R25 is straight
or brancilegosliduyd deshgelfotds, 6fof atddile sclhdHs, sspdnsiond WRLBEIBR MdGhOHR: Of t he
formul a wherein R26, R27 and R28 are each, independently, a branched or

- 282 21 Ns\rhnpeiceprabpigpasations may be skbiectgd saiponyentionabphrrvagepticalat ons and Q
isa p j : t qﬁ)él]m ' (] . [ or

parti al l eﬁgg%%drcg? Le(lsﬁlﬁﬁﬁl(?zztcdgthgcyc |(r:’ grouaglrn(z:‘1c:)ér2112i Faélt([}l§ %‘ragﬁ‘oﬁg&‘ful %%@‘gfrnl ng at ons
sel ect edconventongl adjuvantasuthSs preserivatives,gstahilizany emulsifidrg dlavar-improeaz,ol i nyl ,

i m dazol | di. Li nyil., ol i.dinyl .. piperidinyl,. pi inyl,
ror phot 1 FOHRE penE Biet Pl o VeriiRe s i  ghtie kel SBEA RFERYpy  any!
t et r ahy dnattrialavhith candie zeel inaladey for extmblen Biebhplabiosd emyitolgmethgt! f ol anyl ,

wherein said het.erocyclic up | .Qptional ly pono- or pol ysubstituted
wi th oxdcelulqse. micros taﬁve F%[&‘ﬁ)%ﬁxl taé, 8'3?)3’ gibasiciclcium ghasghate,epehhish B)
br anche%&@camtggm% (@Wzis!p%lﬁﬂiy?en%rg@}b%ﬁ of 3 to 6 carbon atons, (O

branched or unbranched phosphonic "aci’d groups of 2 to 6 carbon atons, (D)
branched or unbranched sulfonic acid groups of 2 to 6 carbon atons,

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
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 regula"tion and polyethylene derivatives of sorbitol
anhydrides. Preservatives may also bc. added if necessary, such as benzoic acid, methyl or

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
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, c_:hioro-butanol or

phenylethyl alcohol.

Additionally, the compounds provided by the invention can be administered topically or by
suppository.
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(E) am dino groups of the fornmula N (F) R33 34 i~CHz)~N N R R32 R35
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbepnat&iBer wherein
Res Rao "NCH, r) N R31 whereinr is 2, 3, 4, 5 or 6, and R29, R30 and R31
are each, independently, a hydrogen atomor alkyl of 1 to 3 carbon atons,
and wherein two of R29, R30 and R31 may additionally constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen aton(s) between themforma heterocyclic ring, guanidino
groups of the forrmula -283 21 Novenber 2003 two of R32, R33, R34 and R35
may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon at &pEmulatianst ogether with the nitrogen aton(s) between themforma
heterocyclic ring, (G aryl or heteroaryl which is selected fromthe class
consi sting of phenyl, naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl,
furyl, py :Gmlpplundsgqfalmfoymma Itcai b2 Gbrytlulatdty for&Rtapkutid AeiAE@A in HufiBEO! V! -

i sot hi azo xadi az

|, o olyl, trigzolyl, thiadiazolyl, pyridazinyl,
pyrazi nyl P¥Wra?' z ppthrﬁ&g F?/foaﬂy??‘?'%i’léﬁ'l fqEylgtions aré given below.

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 160 mg Dicalcium Phosphate 160 mg
Microcrys. Cellulose 90 mg Microcrys. Cellulose 90 mg
Sodium Starch Glycolate 10 mg Stearic acid Smg
Magnesium Stearate 2mg Sodium Starch Glycolate 10 mg
Fumed colloidal silica I mg Fumed colloidal silica I mg

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 compressed into tablets or filled into hard gelatin
capsules.
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benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,
cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl, ridpn nd

qui nazol i nyl, wherein one or more hydrogen atoms of sé?hgé?vbe%%06§

het eroaryl group are optionally and independently replaced with: (i) alkyl
of 1 to 3 carbon atons, (ii) -COOH, (iii) -SQ2CH, (iv) -PQOH)2, (v) a
group of the formula - COOR36, wherein R36 is straight or branched alkyl of
| to 5 carbon atons or cycloal kyl of 3 to 5 carbon atons, (vi) a group of
the fo -NR37R38, wherein R37 and R38 are each, independently, a
hydrogﬁg(q{lr{l eﬂN al kyl of 1 to 6 carbon atons, cycloalkyl of 3 to 6 carbon
atons or acyl of 1 to 7 carbon atons, or wherein R37 and R38 constitute a
sat ur at ed hﬁﬂrocarbon bridge of 3 to 5 carbon atons which together with
the ni PRIGBER! 3P'YHPBet ween them form a heterocyclic ring, (vii) a group of
the foppdRemCONR3IRA0, wherjahpnd® and RA0 are each, independently, a
hydrOgﬁﬂ_aLQﬂL_aLK¥L_QL_l_LQ?% carbon atons or cycloalkyl of 3 to 6 carbon
at ons, Compuaivet i formR@91 and R4G00emst i tute a saturated hydrocarbon bridge of
3to5 rhban atonms which tdggther wth the nitrogen atom between them
forn1aP Qﬁg@ocyclic ring, ang&Vﬂg¥¥¥%”@284 21 Novenber 2003 one carbon atom
i n sai Bty diehal bon bri dge i|sS%pyivolualel y replaced by -0-, -S-, S(O-,

SQo2-, -#H—, or -NWwe-, (viii)6gwgroug of the fornula -OR41l, wherein R41 is a
hydr og8#'%t om or an al kyl By Folymsup of 1 to 7 carbon atons,

The excipient materials are mixed and then added to one of the compounds of formula I 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.
Example C
Suspension
Ingredients Quantity
Compound of formula I 100 mg
Citric acid 1.92¢
Benzalkonium chloride 0.025% by weight
EDTA 0.1 % by weight
Polyvinylalcohol 10% by weight
Water . g-s. to 100mL

The excipient materials are mixed with the water and thereafter one of the compounds of
formula I 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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(ix) a group of the formula -SR42, wherein R42 is a hydrogen atom or an

al kyl or acyl group of 1 to 7
group of the formula N 11 R43
each, independently,

a hydrogen atom or

car bon at ons,
R44 N~ Ras

(x) -CN, or
wherein R43,
alkyl of 1to

(xi) an am di no

& C&I‘@O%r%%#% are .

wherein two of R43, R44 and RA5 may (H) (1) additionally constitute a

saturated hydrocarbon bridge of 3 to 5 carbon

the nitrogen atom(s) between t
formul a - NR46R4A7, wherein R46

atom phe ich is optional
R100, V\heg‘%glmrfﬂg?go is as herei

het er ocyclic groups consisting of 3 to 7 ring atons

atons which together with
hem forma heterocyclic ring, groups of the
and R47 are each independently a hydrogen
| y mono-or pol ysubstituted with hal ogen,
nbefore defined, saturated or unsaturated
selected fromN, 0, C

or

and S, or_bi.cyclic heterocyclic groups consisting of 8 to 11 atons

sel ect ed TOR§ ﬁonwﬂa ¥Whnd S, inciuding but not linited to imdazolinyl,
i m dazol idinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,

nmor phol i nyl , thlonDrphollnyI thlazolldlnyl azepi nyl, tetrahydropyranyl,

tetrahydrofuran%ﬁ?ﬂb@ﬁ&odloxol
wherein
W th noi

Tefose 63

Labrafil M 1944 CS
Paraffin Oil
Methylparaben (MP)
Propylparaben (PP)

Deionized water

t@tantityy dr ot hi ophenyl and sul f ol anyl,
nono- or poly- substltuted

yl,

eti esmEsei ectieiigilhflrom tthe 3céi zs)%'s E@ﬂsi sting of:

13% by weight
3% by weight
8% by weight
- 0.15% by weight
0.05% by weight
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 continuous 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

mixture and blended well.
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(i) oxo, -285 21 Novenber 2003 (ii) -OR101, wherein R101 is: (a) a

hydr ogen atom (b) alkyl of | to 7 carbons, wherein any hydrogen atom of
said alkyl group is optionally replaced with -OH, -OR R110 is
an alkyl moiety of | to 6 carbon atons), -NH2, -NHW oé%QKhé®85F%§b3 of
| to 7 carbons, wherein any hydrogen atom of said acyl group is optlonally
replaced with -OH, -OR111 (wherein R111 is an alkyl noiety of 1 to 6
carbon atons), -NH2, -NHWVe or -Nwe2, (d) -CONK 102R 103, wherein R 102 and
R 103 are each independently a hydrogen atomor-alkyl of 1 to 7 atons, or
wher ei NP4 Mfhed 3103 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 atomin said hydrocarbon bridge

is optignally. r - S, S(O-, SX2-, -NH, or -Nwe-, or (e)
i ool Lﬁig@h%mﬁgk‘ of 1 to 7 atons, (iii) - CONRLOSRL06,

V\/nerel n R105 and R106 are each i ndependent|y: (a) a hydrogen atom (b)
strai ght or branched al kyl of 1,to 7 at qm; or cycloal kyl of 3 to 7 atons,
(c) benzoyl, (d) benzyl or (e}‘ shefey]-R'wherei n sai d phenyl ring is
optionally nono- or polysubstitu ith -OR112, wherein R112 is al kyl of 1

to 6 carbon atons,
A
A\\ Y

wherein:

Al is =N- or =C(H)+

A2 js=N-, ¥C(H)-, or =C(R’)- wherein R’ is halogen, -CN, -Oalkyl, -CO,alkyl or
-SOsalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms;

D is=N-, =C(Rl)-, =C(H)-, =C(SO,R l)-, =C(S(O)R!)-, =C(C(O)R1)-, =C(C(O)H)-,
=C(SR12)-, =C(OR!12)- or =C(NHR 12)-,
wherein R1 is selected from the class consisting of:
(A) -R100, 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:

(i) halogen,

(i) oxo,

(iii) aryl or heteroaryl which is selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyt,
oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b}furanyl, benzo[b]thiophenyl, indazolyl,
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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 atomin saquNOzg,ﬁbgrlzd}%venber
2003 hydrocarbon bridge is optionally replaced by -0-, -S-, S(O-, SO2-,
-NH, or -NMe-, (iv) -COCR107, wherein R107 is a hydrogen atom or strai ght
or branched aI kyl of 1 to 7 carbon atons , (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 atons of said

alkyl, alkenyl, al kyruehztarazwpn)eai,mazeryptqambﬁnylogaagﬁming puigyaced vith a

noi ety |ndependently selected fromthe ¢lass consi ) oxo, (b)
-OH, (c) -OR 113, vxhé}uer}qlizmmmn@haylkmhabnmﬂ qmnﬁxaimyboapthyrd)dlﬁyl (d)

-OCOCH3, (e) -NH2i
wher ei n R(llzl is al ky r}dhﬁ{"‘ lft:lg% I y%&%’( Q%e O”BVEI}%%IOQVT at)emsgpzaéd 7
carbons, acyl of 1t @rﬁl om:hcﬂamarydtgwmp areloptidhalipyndindspendbdiyi replREAnsigd or

cyclic, and wherein 1@: en atonms of said acyl group is
optionally repl aced ¢ tﬁﬂﬁ’l g‘} X‘F&ia’gﬁt@ﬁ’dent |y selected fromthe class

consi sting of. (b) -COOH,
(c) -SOy0H,
(d) -PO(OH)y,

(e) a group of the formula ~COORS, wherein RS is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkj] of3to 5
carbon atoms,

(f)  a group of the formula -NRIR!10, wherein RY 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, _

(8) a group of the formula -CONR! IR 12, wherein R1! 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
heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by —O-, -S-, $(0)-, SO,-,
-NH-, or -NMe-,

(h) a group of the formula —0R13, whereinR13is a hydrogen atom, or
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 | to 7 carbon atoms,

G) -CN,or
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(a) -OH, (b) -OR115,wherein R115 is alkyl of 1 to 6 carbon atons, (c)
(e) -Nwe2, (f) -NHCOME, (g) oxo, -287 21 Novenber

of 1 to 3 carbon a§@@%embéd JoozCN. (j)

-NH2, (d) -NHWe,
(h) -C2 R116, wherein R116 is alkyl

t he hal ogen ato
I m dazol i nyl,

ns,

t et rahydr opyranyl ,

and sul fol anyl,

consi sting of phenylqy

furyl, pyrrolyl,
i sot hi azol yl

benzo[ b] t hi ophe
I soqui nol i nyl
qgui noxal i nyl ,
wherein R108 is:
consi sting of
furyl,

oxazol yl, thiazo

2003

(k) heterocycles selected fromthe class consisting of
I m dazol i dinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
pi perazi nyl, norpholinyl, thionDrphoIinyI, thiazolidinyl, azepi nyl,
t et rahydrof uranyl, benzodi oxolyl, tetrahydrothiophenyl
and (1) aryl or heteroaryl selected fromthe class

oxadlazolyl,,Fw?azonI t hi adi azol yl, pyridazinyl,
pyrazinyl, triazinyl, in Iy2|nyl |30|ndolyl benzo[b]furanyl,
indazo |@@nzth|azolyl benzinidazolyl, qui nol i nyl,
purinyl, qU|n6'|Z|nyI C|nnoI|nyI pt hal ani nyl ,

nyl ,
napthyrldlnyl

ARRRGAMS grduPQ)@ltﬁélforrﬁthC’phenyl pyridyl, pyrinidinyl,
pyrazolyl, isoxazolyl, imdazolyl,

pteridi nyI and qui nazol | nyl, (vii) -SO2R108,

1
(a) aryl I%eteroaryl whi ch is sel ected fromthe group
I  dvl o di vl
phe - Sap s Skt S LSRMER el St ol O M1

(iv)

™)
(vi)

(vii)

atom or alkyl of 1 to 3 carbon atoms and wherein twb 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)
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) a group of the formula -NHCOOQalkyl, wherein the alkyl moiety

contains 1 to 3 carbon atoms,
a group of the formula ~COOR 18, wherein R18 is straight or branched
alkyl of 1 to 7 carbon atoms or cycloalkyl of 3 to 6 carbon atoms,
-CN,
a group of the formula —CONR 19R20, 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-, -S-, S(0)-, SO;-, -NH-, or -NMe-,

a group of the formula ~OR21, wherein R2! isa hydrogen atom, or a
straight or branched alky! 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
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pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imdazolyl,

i sot hiazolyl, oxadi azolyl, triazolyl, thiadiazolyl, pyridazinyl,.
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b}{fNo&Wber 2003
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzimdazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl noiety is optionally substituted with one or nore

noi eties selected fromthe class consisting of the hal ogen atons, straight

or branched al kyl of -GHE).(Da(ﬂ(ylQ@B&@B.&%%gkglm%;cé%é}?ﬁ3855%6%)%%§t4@59hydr ogen

or alkyl of 1 to 6 carbon atom;?, erocyclic
group sel ected from tINH2,cNEdMe Me&j ng of imidazolinyl, imidazolidinyl,
pyrrolinyl, pyrrolidinyl, piperidinyl pi perazipnyl, norpholinyl,

t hi omor phol i nyl, ‘Y'H égg?‘ipdﬁl?mﬂ f?“ﬁ‘i‘épﬁh%a,w}‘ef%@ R&ﬂ}scﬁhmﬂmm;amm, or an
tetrahydrof uranyl, bgmepsH Qo of £ &t r.ot hi avland sul fol anyl,
wherein said heterocgl(n:}?i C gl?égupp?s opft?d(;wnoglal?é/&%&%tsg%wh?ee%ferh one or nore
noi eties sel ected fhydrogdatomastsaitaisylor aeyd gofuptaheoptnelterepricedwith gt r ai ght

or branched alkyl o A car bon: -OR118 (wherein R118 is hydrogen
or alkyl of 1to 6 gﬂlgélﬁdeg?ngﬁg% sei‘?'m?irc}?oné%iﬁm(’orﬁfsuﬁﬁ F RO of 1
to 7 atoms, wherein wheinahkylky! ®oiestiy 1its 6 @arbb®Bdkisy, -NUhSNHMEGHa W th one

or nore noieties selected fromthe class consisting of the hal ogen atons,
strai ght or branched” kyl of | to 6 carbons, and -OR119 (wherein R119 is

Ims/dr ogen or al km() of gljoub%f he BRI —ﬁf{%ﬁi", w(h\e/:}eiiti &23 e%%?‘? érevemaghr, ein RL09
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
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe,, '

(c) agroup of the formula (CH;),COOH, wherein m is 0,lor2,

(d) agroup of the formula —(CHz_)nCOOst, whereinnis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or

(e) agroup of the formula ~(CH,),CONHR25, wherein n is 0,1o0r2,
and wherein R25 is straight or branched alkyl of 1 to 6 carbon
atoms,

(x) aquaternary group of the formula -
R

—N—R? o
R28

wherein R26, R27 and R28 are each, independently, a branched or
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(a) aryl or heteroaryl which is selected fromthe class consisting of
phenyl , naphthyl, indolyl, thiophenyl, pyridyl, pyrimdinyl, furyl,

pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, Qm,\gﬁéglbg} 2003
i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyrlda2|ny :

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

qui noxal i nyl, napthyridinyl, pteridinyl and quinazolinyl, wherein said
aryl or heteroaryl tiona substituted with one or nore
nmoi eti es sel ect ed fr"&h\'af‘ﬁl@d §T°“B(9§§'¥%7F‘1‘f8°‘b?t°ﬁﬁé“‘ﬂ19 &gen atons, straight

or branched al kyl ofphhrfifRe@icafi@al@pible 30ehter@®,20 (Wherein R120 is hydrogen
or alkyl of 1 to 6 carbon atons), (b) a heterocyclic group selected from

the class consi s&bng sefurati:dnoda&lﬁhilm\yﬂsaturaﬁdimwbtr)@llﬂgtowpynms:tingrqm to
pyrrolidinyl, pi per|7dr|l geﬁgctgd]frmij%rat ofl r’g’}%’mél ergau gﬂ lmng&){dphol i nyl,

thlonDrphollnyI thlaz aze

fNﬁt rahydr of gr ﬁnyl bmnmdmxgok,ohxydazohd@tlnﬁym?m bymhijmyyj plﬁﬂ‘djlﬁjdl f ol anyl,
erein sai et eroc tio tit te th one or nore

hal ogen, straight o g%’ﬁ'&ﬁ@%‘p ?IWP%UPX‘?“’?‘BF{ nylpazepipth21 (wher ei n
R121 is hydrogen orte@dhwo Plandl, Eeﬁal@yd?ﬁﬁﬁﬂ?l Bé&ﬁﬁx)axol?f (c) straight or
branched al kyl of | P wherein said alkyl moiety is optionally

substituted with onéet&hymtéompﬂtai“éﬁu@éw&wmﬂ ﬁ@ﬂﬁ@%@cwlwoubﬁm sting
LB PahoaeT, S Tis e S ot phis g 110 © corbore. end
(xii) acycloalkyl group of3to 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

29
R

|
R
\\\\((:fiz)f//l\\rqll
‘l}:n
whereinris 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
heterocyclic ring,

(F) guanidino groups of the formula
_N’R33
O A R
Lo Ls
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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(ix) -CHO, (x) the halogen atons, and (xi) aryl or heteroaryl which is

sel ected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxaz@ybmpbid@mo!l y! .,
pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pthal aninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazolinyl, (J) hal ogen, 1at ons,35and , - and, wherein Rla is R100;
X is an oxygen ortwtg&? ur’lgtd:% aﬂg%s:m?%?é‘ﬁ‘ww&%wuﬁ?éﬁ?m@ﬁd( B) branched
or unbranched al Kyjdraehrbbn beld@e 683 koS cabemBtofs v OBtk widf thd riPogen Car bon
atons wherein said al kyl or cycloal kyl group is optionally substituted

with: -290 21 NoARE) betyoen them fargadgleregyctingng.or nul a - OR48, wherein R48
(G5 2 g onp &P Y FibeRyarsl ot BseREl BnPIHR ¢Bls Corbfife GRARANLE' O™

(ii) a group of the formul erelin an

i ndependent |y, a taphthylgdobd,ahophéyy pyoidyl, pydmdingly fuoyl, pyreotsl, oazoBty! of 1
L0 2 carbon at oyt Bydadly L WBxRho M iniBo. BombZil, byl miameisd Y o>
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,

benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,

quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,

quinoxalinyl, napthyridiny!, pteridinyl and quinazolinyl, wherein one or more

hydrogen atoms of said aryl or heteroaryl group are optionally and

independently replaced with:

(1) alkylof 1 to 3 carbon atoms,

(i) -COOH,

(iii) -SO,0H,

(iv) -PO(OH),

(v) a group of the formula —-COOR39, wherein R36 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to § carbon atoms,

(vi) a group of the formula -NR37R38  wherein R3_7 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
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

the nitrogen atom between them form a heterocyclic ring, and wherein
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y is O or 1, R51, R52 and R53 are each, independently: (A a hydrogen
atom (B) a group of the formula -OR56, wherein R56 is a hydrogen atom or

an al kyl or acyl group of 1 to 7 carbon atons, or (C)meog,ggg,ﬁ%
unbranched al kyl of 1 to 3 carbon atons or cycl oal kyl  of to 5 carbon

atons, R54 is: (A a group of the fornmula R57, wherein R57 I s i ndependentl|y
selected from the sane class as is Rl, or (B) a group of the formul a
-OR58, wherein R58 is independently selected fromthe sanme class as is Rl;
R55 is: aryl or heteroaryl which is selected fromthe class consisting of

phenyl, naphthyl, id@dQhiton atdth gpmdlwdrodma.pbﬂdgeMguﬁh&hmbmé&w'
pyrrolyl, oxazol yI t hi azol yl, pyrazolyl, isoxazolyl, i dazolyl

i sot hi azol yl | oxadi afbi 4, S( 1,§Q3+,yNH Qfl'nl\@dﬁ—azol yI pyri dazi nyl ,
pyrazinyl, triaz |, indolyzin ] furanyl,

benzo[ b] t hi ophen{"?’}S 4%8538*% f°%‘§ﬂ%t‘§?‘a 1§F¥e‘“ ‘i‘rﬁ%ﬁ%ﬁ%mm ‘éfLﬁ"noI i nyl,
i soqui nol i nyl, puri mykyl oddéyl v SV to 7Cdabtitl dtdhd, . pt hal ani nyl ,

qui noxal i nyl, napthyri'di nyl’, "ptéridinyl and qU|nazoI|nyI wherei n one or

more of the hymggmngaupnfsmeffommm—m% wihierdie R4? wwdr@eﬁmm sr@ptional l'y
and independently replaced lW| t h: % Novenber 2003 (A) R59, which is
aryl or heteroaryl W(?Fé@' TgF‘HmeHem |S3E0N AR st i ng of phenyl, naphthyl,

i ndol yl, thi ophe@_?( -y lokdyl, pyrimdinyl, furyl, pyrrolyl, oxazol yl,
thi azol yl, pyrazolyl, i soxazol yl, im dazol yl, isothiazolyl, oxadiazolyl,
triazolyl, thi addzAnamidpoereipefihe formylaazinyl |

43

/k e

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 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,

(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, .

(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
11 atoms selected from N, O, Cand S, including but nbt limited to |
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl, tetrahydropyranyl,
tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl and sulfolanyl, wherein
said heterocyclic group is optionally mono- or poly-substituted with moieties
selected from the class consisting of:

(i) oxo,
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triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl,

i ndazol yl, benzthiazolyl, benzim dazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxaiNa¥émber 2003
napt hyridinyl, pteridinyl and quinazolinyl, wherein one or nore of the

hydrogen atons of said aryl or heteroaryl group is optionally and

i ndependently replaced wth. (i) branched or unbranched alkyl of 1 to 6
carbon atons or cycloalkyl of 3 to 6 carbon atonms, which al kyl or

cycl oakyl group is optionally nmono- or polysubstituted with hal ogen or

oxo, (ii) a group;of _ ol . 1@@%?6_ 0, wherein R60 is straight or
branched al kyl 01&“ to c’g‘&igé#'ﬁg ons ‘or cycloalkyl of 3 to 5 <carbon
atons, (iii) a group(af tathydfagematom,- NR61 R62, wherein R61 and R62 are

each, independently, hﬁ%ﬁopfn ,zt og1 al kyl . or fluoroalkyl of 1 to 6

car bon at ons, cycloal(kflll aGpi et tp 6o¥ansohereimany biydrpgen atem of said atkylcar bon

atons, or wherein R61 an A astitute a,saturgte hydr ocar b bri dge of

3 to 5 carbon atons whi c%@2’5‘%?&2@%f??atcﬁ%w%i'{ﬁgggﬁ{légg%’%%\&agﬁ 1¥ hem

forma heterocyclic ringanklky] mdigy 6£Pto0d cdrbish Jt@hgyylmz-,mw&@ﬂwmerei n
or fl

R63 and R64 are each,, independently, a hydrogen atom alkyl c uor oal kyl
of | to 6 carbon at Rﬁ)s 8?3%6’@&‘8&% n whreipany kydrogsn atans pfisaidbacybher ei n

R63 and R64 constitute t. ed..hvdr ocar bon_pri 3 to ar bon
atons whi ch toget her wi t%rcﬁ'ﬁelyéﬁornglé%ﬁep SR wiby ehggﬁleﬁ{“fbﬁﬁ’t‘ﬁ‘gﬁlf’s
heterocyclic ring, (v) aagatpmofety 61 fom cidbon atédH5-NMOENEME: HERMS, @

hydrogen atom or an alkyl, flyorgalkyl or_acyl group of 1 to 7 carbon
atoms, -292 21 Nove zéOHRIOER[(%,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-, -S-, S(0)-, SO,-
-NH-, or -NMe-, or |
(&) -COORI104 wherein R104 js alkyl of 1 to 7 atoms,

(iii) -CONRIOSR106, 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 -OR 112 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
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(vi) a group of the formula -SR66, wherein R66 is a hydrogen atom or an
al kyl , fluoroal kyl or acyl group of 1 to 7 carbon atons, (vii) -CN,

(viii) nitro, or (ix) halogen, (B) nethyl, which is o 0- or
pol ysubstituted with fluorine atonms and additionally ?fshgg%é’é/r 9
nonosubstituted with R59, (C) branched or unbranched al kyl of 2 to 6 carbon
atons or cycloalkyl of 3 to 6 carbon atons, which al kyl or cycl oakyl group
is optionally nono- or polysubstituted with hal ogen or oxo, (D) a group of
the formula --COOR67, wherein R67 is straight or. branched alkyl of 1 to 5

car bon atons o GBI e OABEIBRI AP, (s Bl ghove of the
atom al kyl or fItNJHQ@kkMMeef 1 to 6 carbon atonms, cycloalkyl of 3 to 6
carbon atonms or ac o on atons or wherein R68 and R69
constitute a §&u l?l{&d’fmn!igh?brab@eog@ﬂa@m,@)r stRaigltropbraneliedns  whi ch
together with the en them forma heterocyclic ring, and
wherei n one of %@ﬂgfé}q%ggﬁgb%waQWi onally be the group R59, (F) a group
of the fornmul é)- Cﬁd@lﬁﬁ?b;wm&ﬁeﬂraﬂwﬁoﬂﬂ) aadbmatomsalmghoralmge@mdently, a

hydrogen atom al k fl uoroal k to_6 carbon atons or cycl oal kyl
of 3 to 6 carbon 55%/ ’b?o'ﬁﬁré)rréyﬁ ﬂgﬂ%ﬁdoﬁﬂﬁ’oeﬁa feiq, Pre of MAE ur at ed

hydr ocar bon bri dgﬁydiag&ét&néomrdoamylaélml \M]tyﬁbl orlcGEIBAIRGT gr¥hf 3 t he nitrogen
atom between them form a heterocyclic ri erein one of R70 and R71
may additional |y 8Seiqnaby péged w ammtyan%pmq@ntiy selepted fpmthesclas€OR72,
wherein R72 is a M[E? catom straight or branched alkyl of 1 to 5
carbon atons, cyc yf of 3 to 5 carbon atons or R59,

(a) oxo,

(b) -OH,

(¢) -ORI13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(e) -NH,,

(f) -NHMe,

(g) -NMe,,

(h) -CO;H, and
(i) -CO, R114 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 more hydrogen atoms of said acy! group is optionally

replaced with a moiety independently selected from the class consisting

of:

(@ -OH,

(b) -OR115.wherein RI15 js alkyl of 1 to 6 carbon atoms,
(¢) -NHy,

(d) -NHMe,

(e) -NMe,,

() -NHCOMe,

® oxo,
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-293 21 Novenber 2003 (H) a group of the formula -OR73, wherein R73 is a
hydr ogen atom an al kyl fluoroal kyl or acyl group of 1 to 7 carbon atons,
or R59, (I) a group of the formula -SR74, wherein R74 b$pa Byg608R3 atom
an al kyl , fluoroal kyl or acyl group of 1 to 7 carbon atons, or R59, (J)
-CN, (K) nitro, or (L) halogen; R5is O or trifluoronethyl; Zis =N or
=C(R6) - wherein R6 is a hydrogen, fluorine, chlorine, bromne or iodine
atom nethyl or trifluoronethyl; and R7 is a hydrogen, fluorine, chlorine,
brom ne or iodine atom rrethyl -CN, nitro or trifluoromethyl, with the

condition that when Z,is I16= % chl ori ne, tnfluororrethyl
-CN or nitro; or a phghr)ma l? cat §° l_‘%\'('} ﬁ%d’bi‘ Lof|1ito Bicarhopmatorms, A corrpound

of the fornmula I, asgtf(mthln clalml wherein: A is =N or =C(H)-
A2 is =N, =C(H)-, ﬁg,q)h wherein R is halogen, -CN, -Qalkyl,
-Ccal kyl or. -SCJZaI fd}/l alogsmatems f or egoi ng al kyl mieties are of 1 to

3 S ngl ;ﬂomj C(g(lo)s H?J}P heféégéesseue&é@%m%@@% tmﬁ@?gﬁl S A

sel ected fromthe class ciondizelidingl, pjrrol(n&) pﬁi&&anyly\ﬁlpexﬁumﬁ, pﬂ@éﬁﬂﬁ@ﬁd or
unbranched al kyl of I to 600 r.bon toms é\;gloé ﬁto 6 car bon” -atons or
cycl oal kyl or-cycl oal keny®® l?ytl& Ipys gspewlal kyl |

al kenyl, cycl oal kyl or cy@ﬁﬂ@ﬁk@?mhygf&upﬁgsﬁr@pl r&rngod}g,gﬁﬁgen atons are
opti onal 'y and | ndependenttetlrglhytireothxggheenyl and sulfolanyl, and

(1)  aryl or heteroaryl selected from the class consisting of phenyl,
naphthyl, indolyl, thiophenyl, pyridyl, pyﬁmidinyl, 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, 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
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, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
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

carbon atoms),
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(1) hal ogen, -294 21 Novenber 2003 (ii) oxo, (iii) aryl or heteroaryl which

Is selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxg;&hyé béJEdﬁéolyl,
pyrazol yl, isoxazolyl, imdazolyl, isothiazolyl, oxadliazo JP, trrazol yl,
t hi adi azol yl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pthal aninyl, quinoxalinyl, napthyridinyl, pteridinyl and

qui nazol i nyl . wher eicg) OgeiblocicrélficRIRA RIDIR O écﬂ{sgag’i‘éxf or heteroaryl
group are optionally ‘and independently replaced w t?’u: a)“alkyl of I to 3
carbon atons, (b) - COOHimidgzejinylgmpideroliding), pyReiitH) yirolidinyd pipenidinydf t he
formul a - COOR8, wherein |3 ' oh.. . branche | kyl,.of 1 to 5 carbon
atons or cycloal kyl of g@#@yfé@%&%ﬂhﬁt g‘r’r%n,mTF‘(}:h"é’ﬂd&Bffﬁ‘db‘?yl’taﬁ@p‘%‘rrrul a
NROR10, wherein R9 and &t@hyirepyeayh tettahgdpanaen! bynadiaxelypgen atom al kyl
of 1 to 6 carbon atons, Cl}{ﬂ ogl kﬁé Ef 3 ao 6 carbon atons or acyl of 1 to
7 carbon atons, or whe 4P QREEPa P {aﬂb’hf”@e'éf"b%%%@f_eéyqoﬁydr ocar bon
bridge of 3 to 5 car bO?roﬁﬁ%tﬂﬁﬁﬁl%uBQﬁﬁE@%th‘UnEBrFnlafe b ictig kO™
between themforma heterocyclic ring, (g) a group of the formila
-CONR11R12, wherein R fromtbe dass cansistingod khe hadhgen atbers; styaightloy Hranglen at om
alkyl of 1 to 6 carbon m)lrg%lto6carbons, and -OR118 (whereinR“Sis 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

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
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,
bénzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
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 -OR 120 (wherein R120 js hydrogen or alkyl of 1 to 6

carbon atoms),
(b) aheterocyclic group selected from the class consisting of

imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
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or cycloal kyl of 3 to 6 carbon atons, or wherein R11 and R12 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between themforma heterocyclic ripgNoasHba¥®I8i N one
carbon atomin said -295 21 Novenber 2003 hydrocarbon bridge is optionally
replaced by -0-, -S-, S(O-, SO2-, -NH, or -Nwve-, (h) a group of the
formula - OR13, wherein R13 is a hydrogen atom or an al kyl or acyl group
of 1 to 7 carbon atons, (i) a group of the fornula-SR14, wherein R14 is a
hydrogen atom or an alkyl or acyl group of 1 to 7 carbon atons, (j) -CN,

or (k) an am dino group i QA iRy ¥yl : :R16 7 are
each, independently, a hg%rcogglr){f' adt;gm g%%nﬁyr%?ﬁ@l{%@é&%%bﬁﬁgﬁg% and
wherein two of R15, RI16 teimbydapyramy}, tadeliydrafucahyly benswdicxplyle a sat ur at ed

hydr ocarbon bridge of 3 tbon at ous ich tpgether, with the. nitrogen
aton{s) between them f;'-pFe%%tj%é@éo%ggﬁlaf‘ SP%HS'}Y (Yﬁgrﬁlglsﬁ'ﬁéﬁfer?ﬁﬁcpyi‘broup of
the formula - NHCONHal yl optidnailgkubstitgedal ity bne@tirdrg halo@eM, airfightlort © 3 car bon

atons, .(n) a group of the formula - NHCOCal kyl, wherein the al kyl noiety
contains 1 to 3 carbon abwnshed(li) ofil ¢y 6oarbors, bh®©R P twherei 1i8, wherein

R18 is straight or branc al kyh, of to 7.carbon, atons or cycl oal kyl of
3 to 6 carbon atoms, - H&ﬂogené(rallky?of?‘to 8 cdrbSit 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 -OR122 (wherein R122 js 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,
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, isoqﬁinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,

(1) the halogen atoms, and

(K) -CNand,

wherein R12 js R100;
X  is an 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 cycloalkyl group is optionally substituted
with:
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(v) -CN, (vi) a group of the fornula -CONRL9R20, wherein R19 and R20 are
each, independently, a hydrogen atom alkyl of 1 to 6 carbon atons or
cycloal kyl of 3 to 6 carbon atons, or wherein R19 and ti e a
saturated hydrocarbon bridge of 3 to 5 carbon atons mﬁgﬁo\%g‘g% rhztgggvvlth
the nitrogen atom between them forma heterocyclic ring, and wherein -296
21 Novenber 2003 one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -S-, S(O-, SO2-, -NH, or -Nwe-, (vii) a group of the
formul a - OR21, wherei n RR1 is a hydrogen atom or a straight or branched
al kyl or acyl up Y/ 0 0, Wﬂ?{ nog e hydr ogen
atons of said a a?"“ﬁ@;“‘hﬁ"@ﬁ%‘%?’ é@ﬁgb‘?ﬁemal @kghﬁ&%ggﬁa {4 group

i ndependent |y sel ecalkgll drraoyrltgreup:bﬁ'em Tomborsdtomsgy oof - OH, - Cal kyl (wherein
the al kyl noiety contains ar bo ons), -NH2, -NHWe and - NMe2,
(viii) a group &) therqumﬂtheaforrsnzz RrQiwhereip R4S aadRI§9drecngeh1 atom or an
al kyl or acyl group % i nor e grogen
atons of said al kyl lrﬂgp%lgélfh] gmg&egttg ”ﬁlk% t%rze“’f)l acecm}\ﬁ Phay ?X roup

i ndependent |y sel ecﬂ@dezarbmaﬂomscl ass consisting of -OH, -Galkyl wherein

t he aIkyI myiety is | to 6 carb 0 NHVe and -Nwe2. (ix) a
group of R4 hds 2 siofipphithe M’?yﬂQZ(CR\%EB xﬁﬁﬁﬁlgh&%whmm, each,

i ndependent | gfa% ah‘kslydrogen atom (b) straight or branched al kyl or acyl
of 1to 7 c¢c bo cycloal kyl of 3 to 7 carbon atons, wherein said
one or norey hygr@gern atonms of said al kyI or acyl group are optionally
repl aced

R51 R5Z and R5 3 are each, independently:
(A) ahydrogen atom,
(B) a group of the formula —OR3%, 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
of 3 to 5 carbon atoms,
R34 is:
(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 ~OR38, wherein R38 s independently selected
from the same class as is R1;
R3S 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,
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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with a group independently selected fromthe class consisting of -OH,

-Qal kyl (wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHW and
-NMe2, (c) a group of the formula 4CH2) mDOOH, wherein ' 2, (d) a
group of the formula -(CH2)"000R25, wherein nis 0, 1 g]rNgygg%%ﬂ\?ﬁerei n
R25 is straight or branched alkyl of 1 to 6 carbon atons, or (e) a group
of the formula -(CH2),, CONHR25, wherein nis O, 1 or 2, and wherein R25 is
straight or branched alkyl of 1 to 6 carbon atonms, -297 21 Novenber 2003
(x) a quaternary group of the formula R26 | * 27 -N R Q R28 wherein R26,

R27 and R28 are e , pEO ent,l a branched, or unbranched al kyl group
of | to 7 carbon Q{an% dﬂﬁﬂg%iaﬁlﬁhgﬁ@?ﬁé‘gfﬁ?%ﬁ?mﬁ e perwtieg@bunt er
ion, (xi) a saturat edphenyl, papkthyt] indoly) dadpHeaI¢ 184A [ iCaQEoup
consisting of 3 to 7 ri r]% aton&lse,l ecte fr%?n@lﬁ!@di&cﬁ.gﬁgylswlhcl udi ng but
not limted to im daBBFe!RypPxazplyldhizenlylapyrpzolylpisexasplyhymidapelyy; ol i di nyl

pi peridinyl, piperazigmh IR Y] e |10 ynyl.. thiazolidinyl,
azepinyl, tet rahydroSyraar?Z{y?’ tg?%ig%’dtrn %ﬂ#lé%d@g%i%ﬂfi%lﬂmzmﬂ

t et rahydr ot hi ophenyl @adinglilifdolyainyl, isoiidelyd; tensafbHudaaylcbaey®)thiopBEgUp i S

optionally nono- or I Sit Lth.o d (xi) .a cycloal kyl grou
01I‘O I3 to 7ycar bon at o%?x%g’ %érn%tﬁga%ggwgfnﬂwgqgaﬂgﬂgﬂgem’%rd%ﬂ“%/‘@l‘aﬂi»dygrgupsp
of 3 to 6 carbon at onmyriny{,Quidotizingh eidnelinyl petiatinee hurioR BRSO HapthGRlGyHr OUPS

of 2 to 6 carbon atons, ... . : .
pteridinyl and quinazolinyl, wherein one or more of the hydrogen atoms

of said aryl or heteroary! group is optionally and independently replaced

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)) a group of the formula ~COOR60, wherein R60 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5
carbon atoms,

(iii) a group of the formula -NR6IR62, 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
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 -CONRO3R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alkyl or fluoroalkyl of 1 to 6

carbon atoms or cycloalky! 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 ~ORY3, wherein R6S is a hydrogen atom, or

an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,
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(D) branched or unbranched sulfonic acid groups of 2 to 6 carbon atons, (E)
am di no groups of the formula NI | , N -(CH2 r R31 whereinr is 2,
5 or 6, and R29, R30 and R31 are each, independently, %13 h drg@gr%) gtom or
alkyl of 1 to 3 carbon atons, and wherein two of R29, B‘ D3

additionally constitute a saturated hydrocarbon bridge of 3 to 5

atons which together with the nitrogen aton(s) between themforma
Rao J L R2s -298 21 Novenber 2003 (F) guani di no groups
of the formula N.11 R33 34 --,(CH2)S~" N NIIR R32 R35 wherein s is 2, 3,

(573 e O Rd 0

het er ocyclic ring,

4, 5 or 6, and R32,
atomor al kyl of 1

on at ons wherein

R35 may additional |y comsalkylutfriosaligd oraykgloup of 1 to 7 carbon atoms,

(B)

©

D)

E)

)

(©)

(vii) -CN,

(viii) nitro, or

(ix) halogen,

methyl, which is optionally mono- or polysubstituted with fluorine atoms
and additionally is optionally monosubstituted with R39,

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

polyéubsﬁtuted with halogen or oxo,

a groub 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,

a group of the formula -NR68R69, wherein R68 and R69 are each,
independently, a hydrogen atom, alky! or fluoroalkyl of 1 to 6 carbon

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 R59,

a group of the formula ~CONR70R71, wherein R70 and R71 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,
and wherein one of R70 and R71 may additionally be the group R59,

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 R39,
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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, naphﬁh?ﬁ%red’nﬂ&q%b’

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazo t hi azol yl ,
pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[ b]thi ophenyl, indazolyl, benzthiazolyl,
benzi m dazol yl, quinolinyl, isoquinolinyl, purinyl, quinolizinyl,

ci nnolinyl, pt ani nyl i noxal | .. qnapt i.di , _pteridin and

qui nazol i nyl , r%grr?}{%%mg?o%‘h_bﬁz%r%%ﬁnm%aB%’Q%‘?“dat‘é?‘y?‘“ %ﬂ(yl

het eroaryl group ar 1 i r ced with: (i) alkyl
of I to 3 carbon at@lﬁg&lkﬁpﬁ%éﬂ%%,“(l :1??%%%%@?{“?‘%? -PQ(OH) 2, (v) a
group of the fgnnuk gronfOEIRE Gorme L SR ™, BAfrdis RIY 124 Brogeh ARG, al kyl of
| to 5 carbon atons or cycl oal kyl of 3'to 5 carbon atons, (vi) a‘“group of
the formul a - NR37R3joretleyl ef acyRgibuprod 1R39 carbenassihs, or RFYependent |y, a

hydr ogen atonlgslk%% of 1 to 6 carbon atons, cycloalkyl of 3 to 6 carbon
atons or acyl 1?7 carbon atons, or wherein R37 and R38 constitute a
saturat ed hydrgqir}qq'a,&ri dge of 3 to 5 carbon<atons -299 21 Novenber 2003
whi ch together with the nitrogen atom between them form a heterocyclic
ring, (vii) a §eroubrlegent he fornmul a - CONR39R40, wherein R39 and R40 are

each, _sndependently, a, hydrogen atom alkyl of 1 to 6 carbon atons or
Ry 1 g of i puckormdihg
Y/

cycl oatkyl ¥o n atonms, or wherein R39 and R40 constitute a
is =N- or =C(R%)- wherein R0 is a hydrogen, fluorine, chlorine, bromine or iodine
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;

or a pharmaceutically acceptable salt thereof.

2. A compound 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, -CO,alky! or.
.-Sozalkyl, wherein the foregoing alkyl moieties are of 1 to 3 carbon atoms; -
D  is=N-, =C(Rl)-, =C(H)-, =C(SOsR1)-, =C(S(O)R})-, =C(C(O)R)-, =C(C(O)H)-,
=C(SR12)., =C(OR 12)- or =C(NHR 12)., | |
wherein R! is selected from the class consisting of:
(A) -R100a, 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:
(i) halogen,
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saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally rgp 'ILI &%%OO -S-,
S(O-, S2-, -NH, or -NMe-, (viii) a group of the fornu whereln
R4l is a hydrogen atom or an alkyl or acyl group of | to 7 carbon atons,
(ix) a group of the forrmula -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 am di no
group of the fornula N Rai R44 Ras wherein R43,- R44 and R45 are each,

I ndependent |y, ggy%&ﬁgen atomor alkyl of I to 3 carbon atons, and
wherein two of R4 '4 and R45 may additionally constitute a saturated
hydr ocar bon bri dgd afyldr hetetdaryhmihirh is seleotsd fubrinche ¢lasy eddsistingiof phérdyd, ni t r ogen

aton(s) between themforma  heteroc .Lin rous of heforrrula
-NR46R4A7, wherein Rﬁépl&f‘ﬂ] ﬂﬂ?‘ygflé‘o ha%’ﬂl dxln%gﬁé'% Qyﬁﬁ)]d :0gen at om
phenyl which is opt IoRDANY1YthRO9T, PyyrazBBA, Méiﬂdaﬁdlylt uﬁnaslzowlt@othﬁ&agen or R100a,
wherein R100a is as herel nbef or e ~def | ned sat ur at ed ‘or unsat ur at ed

het erocyclic groups csadiazodyl; wgzalyl, thiadiazplyl; pygidaziss pyradindetriaginghom N, 0, C

and S, or bicyclic heichAR Shdifadlyi0 Yetof R, eftzdtbfoping S fidazoty oV eber

benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridiny!,

_ pteridiny! and quinazolinyl, wherein one or more hydrogen atoms of said
aryl or heteroaryl group are optionally and independently replaced with:
(a) alkylof1 to 3 carbon atoms,

(b) -COOH,
(c) -SOL0H,
(@ -PO(OH),,

(¢) a group of the formula ~COORB, wherein R3 is straight or
branched alkyl of 1 to 5 carbon atoms or cycloalkyl of3to 5
carbon atoms, |

() a group of the formula -NRIR10, wherein R9 and R10 are cach
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 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,

(g) agroup of the formula ~CONRURI2, wherein R1! and R12 are

each independently a hydrogen atom, alky! 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
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Il atons selected fromN, 0, Cand S, including but not limted to
i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

pi perazinyl, norpholinyl, thionorpholinyl, thiazolidigy, i ,
tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, teltLl?\éEygr ozltaﬁ?ophenyl

and sul fol anyl, wherein said heterocyclic group is optionally nono- or

pol y-substituted with noieties independently selected fromthe class
consisting of: (i) oxo, (ii) -ORL01, wherein R101 is: (a) a hydrogen atom
(b) alkyl of 1 to 7 carbons, wherein any hydrogen atom of said al kyl group

of 1 to 6 cabon atoms) . M pERon PRSP eI 16 S @) S0anr ot
wherei n any hydrogen at oANHf, csalNMeacyl group is optionally replaced with

-OH, -OR111 (wherein R111 is an al kyl noi 5y of | tc_)‘.6 car bon atons),
“NH2, -NHVe or - Nve2(h)( dy grmvﬁl'wﬁnm@a-@ﬁg evieren ®1 3 dna hrirogeraatemeerc h

i ndependently a hydroge 0 f. , OF wherein R102
and R103 constitute a sg?gﬁ(g[r‘serdicﬁ%rgé&%@b%’r? aﬁ?ogu&g&rg 3 to 5 carbon atons
whi ch ‘together with fhe pi e o Vel i c
ring, and wherein ongllycargggél@gfghﬁﬁﬂggi g%%&ﬁ%ﬁboﬁﬂbﬂd&%@h%&g’pﬁ onal |y
repl aced by -0-, -S-,  S(@) alkyapcyl gropppf 1 tor7 carpem-atorng, (e). - COOR104,
wherein R104 is al kyl.,of -¢Nt9r 7 atons, (iii) -CONRLO5R106, wherein R105 and
R106 are each indepel%lent y*~ (a) a hydrogen atom (b) straight or branched
al kyl of 1 to 7 atongk)or asymidiad giphp of thd farmula at ons, (c) benzoyl,

R15
N/
~ )]\N,R‘ﬁ
Il?ﬂ

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)
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) a group of the formula -NHCOOQalkyl, wherein the alkyl moiety
contains 1 to 3 carbon atoms,

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

(v) <N,

(vi) a group of the formula ~CONRI9R20, 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
satﬁrated 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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(d) benzyl or -301 21 Novenber 2003 (e) phenyl, wherein said phenyl ring is
optionally nono- or polysubstituted with -OR 12, wherein R112 is al kyl of
| to 6 carbon atons, or, wherein RL05 and R106 consti%phgv ﬁé”}t%é)r@t ed
hydr ocarbon bridge of 3 to 5 carbon atons which together w e 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 -NMme-, (iv) -COOR107, wherein R107 is a hydrogen atom or straight
or branched alkyl of 1 to 7 carbon atonms , (v) straight or branched aI kyl
of | to 7 carbon at @mscarhbxkaamlm@mdabr&yseatboroﬁmi%e id 6ptibnsley RPAcEt KPS,

cycloal kyl of 3 to 7 cagb%(i one or nore hydrogen atoms of sal d
al kyl, al kenyl, al kyQyI ( bc ‘E\H] e'i s optionally replaced with a

noiety i ndepend e lc 29 | ng of (a) oxo, (b)
-OH, (¢) mllsw‘é%)‘/’rg%&lr? ‘ﬁﬁ%f ﬁi{ i T"‘P&‘ ‘%%ﬁ%‘kﬂg“é‘t%ﬁ‘éz 3 A d)
-OCOCH3, (e) -NH2, sfrhipht- dﬂmmhedgkylowma group hrltmdﬂbonamdn{si wherbia? R114
wherein Ril4 is al kyI of 1 thodS car bon ?t ans,k cycl oal kyl of 3 to 7
car bons, one or more hydrogen atoms o 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;,

(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
-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
cycloalky! 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 cbnsisting of
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NHz, -NHMe and -NMe;, _

(c¢) a group of the formula -(CH,),,COOH, wherein m is 0, 1 or 2,

(d) a group of the formula «(CH,),COOR23, wherein n is 0, 1 or 2, and
wherein R25 js straight or branched alkyl of 1 to 6 carbon atoms, or

(€) " a group of the formula (CH,);CONHR25, wherein nis 0, 1 or 2,

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

atoms,
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(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 independently sel ec fromt cl ass
consisting of. (a) -OH -302 21 Novenber 2003 (b) -OR ﬁg‘?\‘/\%"ég]%’i#%ﬁll5 is
al kyl of I to 6 carbon atonms, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f)
-NHCOWe, .(g) oxo, (h) -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon
atons, (i) -CN, (j) the hal ogen atons, (k) heterocycles selected fromthe
class consisting of imdazolinyl, imdazolidinyl, pyrrolinyl,
pyrrolidinyl, pixperdqiatydary BloBf bRk M¥dmula MO phol i nyl, thi onmor pholinyl,

t hi azol i di nyl, azepi nyl t et rahydr opyranyl, tetrahydrofuranyl,

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

het eroaryl selected frjomthe class consisting of phenyl, naphthyl,

I ndol ylI , thiophenylh___LLﬂwl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, |

t hi azolyl, pyrazolyl, |soxazoF§I, I m dazol yl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazol @2 pyridazinyl, pyrazinyl, triazinyl, indolyzinyl,
i soi ndol yl, benzo[ b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl,

2? 2 rZ] l)m g §IZ ,Ol %’![ haﬂg#ﬁ%ﬁ:ﬂ‘ﬁgfjllﬁ?}%ﬁﬁ :l{?g:al,rengalch, ingggehggn]t'fy, gggaggllleldzdrny .
unbranched alkyl group of 1 to 7 carbon atoms and Qisa
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,
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,
(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

29
R

N
)/“\ RSO
\\\{(:*12 T rr//

R31
whereinris 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, Rr30
and R31 may additionally constitute a saturated hydrocarbon bridge of 3 to §

carbon atoms which together with the nitrogen atom(s) between them form a

heterocyclic ring,
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napt hyridinyl, pteridinyl and quinazolinyl, (vii) -S02R O', wherein R 8 is:
(a) aryl or heteroaryl which is selected fromthe group consisting of

phenyl , naphthyl, indolyl, thiophenyl, pyridyl, pyrim
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, ?LF%&?BE 2603

i sot hi azol yl, oxadi azolyl, triazolyl, thiadiazolyl, pyrlda2|nyl

pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl; pthalaninyl,

qU|noxaI|nyup)n@g&hambgmﬂﬁgofmg@ﬁhgmpyl and -303 21 November 2003
qui nazolinyl, wherein said aryl _or heteroaryl noiety is optionally

substituted with one or m)re,rﬁgi’etles selected fromthe class consisting

of the hal ogen atons, strai@ght or branched alkyl of 1 to 6 carbons, and
-OR117 (wherein Rllg y Egeqq%r al kyl of 1 to 6 carbon atons), (b) a

het erocyclic groﬁ” mthe class consisting of imdazolinyl,
i m dazolidinyl, pyrrollny m pysgol i di nyl, piperidinyl, piperazinyl,
mor phol i nyl thlonnrpholl hlazolldlnyl azepinyl, tetrahydropyranyl,

tetrahydro ran benzaqdi o dr nyl and sul fol an
V\/nerelﬁ sa% het 5’ %125%05 ‘ES&%& ?’?[fgé{ilgg ?ia%‘ﬁg?f?%ﬁﬁ% Wi 'ltJh one gr nor e
noi eties sel ect Qdiepérfd@ﬂi'l)t e g@x‘oﬁ%at@ﬂb?'aﬁ?’l BEI%3EMO$&BH§%§%&P@:1 strai ght

or branched al kyl car bons OR118 (wherein RI18 1s hydrogen
or alkyl of-I uwoefn%@mﬁﬁ a%mj)aﬁmmaadlamamyghhstmutebrsanﬁahﬂd al kyl of |

E)(r) met‘ogl e}(l\/{]: g!grgpagg Bru.Jlge of 3 t(grg carﬁagn Irc\tsomospvtvlluglgltaolgle crsvlvjxtt)hS ;[hletnlljtioeg%nw th one
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,
thiadiazolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[b]furanyl, benzo[b]thiophenyl, indazolyl, benzthiazolyl, benzimidazolyl,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl, pthalaninyl,
quinoxalinyi, napthyridinyl, pteridinyl and quinazolinyl, wherein one or more
hydrogen atoms of said aryl or heteroaryl group are optionally and
independently replaced with:

)] | alkyl of | to 3 carbon atoms,
(ii) -COOH,

(iii) -SO,0H,

(iv) -PO(OH)y,

(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

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
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fromthe class consisting of the hal ogen atons, straight or branched al kyl
of 1 to 6 carbons, and -OR119 (wherein R 119 is hydrogen or al kyI of 1 to
6 carbon atons), (viii) -COR109, wherein R109 is: (a) g{mbvﬁf Boaryl
which is selected fromthe class consisting of phenyl, nap %yl I'ndol yl,

t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl, th| azol yl,

pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
t hi adi azolyl, pyridazinyl, pyrazinyl, triazinyl, indolyzinyl, isoindolyl,
benzo[ b] furanyl, benzo[b]thi ophenyl, indazolyl, benzthiazolyl,

benzi m dazolyl,  quih@l thgther vhﬁﬂﬂiz' hﬁx%?érpytl)m Wéeﬁ%e naollxetté'b% ?1(‘: and

ci nnol i nyl, pthalanlnyl qui noxal 1 ny napt yr| |ny

qui nazol i nyl , wher &ng, said aryl or heteroaryl noi ety i s optionally
substituted with_one or nore mieties ted fro t he cl ass -304 21
Novenber 2003 (Y é(ﬁff&ipsctflthf‘gfoﬁfl" la HEONR S@@g whaeseig R gtarﬂleﬁﬁtarmaCb,r anched

alkyl of 1 to 6 rogen or al kyl of
| to 6 carbon atoné?ﬁa?%g #Z&Béégyéwhakg#gdgééeahﬁ ﬁ%nlthe cl ass
consisting of ini d?dlﬁdlkﬂ)dfs t¢ Hb@k@a@htoﬁisnwwhepam Rd9laﬂak40lexﬁ§hahé ginyl,

pi peridinyl, pi'perazinyl, inyl, thlonDrphollnyI thlazolldlnyl

azepinyl,  tetrahy&WpiEddy ocar Q'tl Paﬁgftﬂféfte Saapon afnamswkich fagether with
t et rahydr ot hi oph t
et rahydrot hi opheny eﬁléwn’t)l)&méén th\éﬂ%ﬁgﬁn gé‘g‘ﬁ‘f"q@ﬁ’ rﬁ{&g@(&&/%rgflnanche q

optionally substitute th one or nore

al kyl of 1 to 6 caphoersborostom @RIAd hyduhearombridi2 is orgionkljydrephedd iy — al kyl of 1
to 6 carbon atomns) 0-°%., S(0)-, SOz-, -NH-, or “NMe-,

(viii) a group of the formula ~OR#!, wherein R4! 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

(xi) an amidino group of the formula
RY

/k o

wherein R43, R44 and R45 are each, independently, a hydrogen atbm 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
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 R100a, wherein R1004 js as hereinbefore
defined,

()  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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(c) straight or branched alkyl of 1 to 7 atons, wherein said alkyl
Is optionally substituted wwth one or nore noieties selected fromt

cl ass consisting of the hal ogen atons, straight or br of 1to
and - OR122 (wherein R122 is hydrogen or Ia{ll)c/ Sﬁermqér‘%b%

6 carbons,
atons), (ix)

noi ety
he

car bon

-CHO, (x) the hal ogen atons, and (xi) aryl or heteroaryl which

Is selected fromthe class consisting of phenyl, naphthyl, indolyl,

t hi ophenyl, pyridyl, pyrimdinyl, fury], pyrrolyl, oxazolyl, thiazolyl,
pyrazolyl, isoxazolyl, imdazolyl, isothiazolyl,  oxadiazolyl, triazolyl,

t hi adi azol yl', pyni %ﬁlls@alleete@%ﬁmwlca&dsaaémmhg bufl fod R4 B! , i soi ndolyl,
benzo[b]furanyl _benzo[ b thlophenyl i ndazol yl, benzthlazolyl

benzi ni dazol yl , pasllip lmldamqlmyhcnyrrﬁml ;pmqhdgmyl pipgtitliayl, piierazinyl,

ci nnol i nyl, ptha r [ | and

qui nazol i nyl , thL“%ﬁ“ﬁm‘ H‘%"Q‘ﬁémﬂ “2 %1’%@% ak‘%* 9 a0 | RL00a; X

I S an oxygen or aaniahydmfm'amm ber%ﬁltﬁﬂxlyﬂsjd&tmlﬂyérrotlﬁmanﬂand sulfdldyyl, aavtkbydnogen
atom or (B) branc

cycl oal kyl,

or

of 3

nbr anche

B Bl H AN Pl meRt oty Ry Bl St

is optionally suRffepéndéRE seWctel front the@18¢ 3tBishg bhe fornula - OR48, wherein
R48 is a hydrogen atom or an alkyl or acyl group of 1 to 7 carbon

(@)

(i)

(iii)

0Xx0,

-OR101, wherein R101 js:

(a)
®)

(©)

(d)

(©)

a hydrogen atom,

alky! of 1 to 7 carbons, wherein any hydrogen atom of said alkyl
group is optionally replaced with —OH, -OR1 10 (wherein R110 js
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,,
~CONRI02R 103 wherein R102 and R103 are each independently
a hydrogen atom or alkyl of 1 to 7 atoms, or wherein R102 ang
R103 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 -O-, -S-, S(O)-, SO;-,
-NH-, or -NMe-, or

-COOR104, wherein R104 5 alkyl of 1 to 7 atoms,

-CONR!O5R 106, wherein R105 and R106 are each independently:

(@
()

©
(d)

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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(i1i1) a group of the formul a NRAOR50, wherein R49 and R50 are each

i ndependently, a hydrogen atom alkyl of 1 to 2 carbon atons, or acyl of 1
to 2 carbon atons; R4 is a group of the fornula - CH2ZRS% \WhSHE o3 ROS i S!
aryl or heteroaryl which is 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, triazinyl,

i ndol yzinyl, isoindolyl, benzo[b]furanyl, benzo[®b]thi ophenyl, indazolyl,
benzt hi azol yl, benzii d | ol s J1 inyl, purinyl,

qui nol i zi nyl cinno??hf?%ﬂgghgﬁgﬁ#%§ﬂ$kﬂﬁdrldggﬁﬁﬁgﬁynﬁéﬁfﬂgridinyI,

pteridinyl and qui nazol pdlydubstiived it -ORE | DihBRIER 1 ¥ sty 1Bb’ﬂf00@e“ at ons of
said aryl or heteroaryl group is optionally and independently replaced
with: (A) R59a, which i €RANALMY, heteroaryl sel ected fromthe class

consisting of phenyl.,na i | yl ,. thiophenyl, pyridyl, pyrimdinyl,

furyl, pyrrolyl, &%E”&FVP&M %’fé{lgﬁ,cxwpﬁiﬁls ratqdydegearbpn bridgé bz ol yi |

i sothiazolyl, oxadi az$ ydrbodatbm%wh,mgéaieaddiméMitmgay&bﬂﬁfég?%/i,th razinyl,
zo

triazinyl, indolyzinyl, isoindgolyl, benzo[b]furanyl, ben i ophenyl ,
i ndazol yl, benzt hi a5my hetgsegysligiing 2ad yhereip enecsiarbopiatom gospid nol i ny| |

purinyl, quinolizi njliroGi j , l.ani , {_noxak iyl
napt hyri di nyl, pt erllL d? n;@;ﬂ#g@%Efioggé{{)@y;}%}l?é’el\ghbgﬁg? h%é%dd(}r’ Sr%?’e of the
hydr ogen at ons - 306-NH-, NovidMieer 2003 (B) of said aryl or heteroaryl group

is optionally and i ndepe ntly replaced wth: (i) branched or unbranched
alkyl of | to 6(‘¥hrtﬁ9£% thlfelrb%@mambyﬁmgen 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 atoms of said alkyl, alkenyl, alkynyl or cycloalkyl group is
optionally replaced with a moiety independéntly selected from the class
consisting of:

(a) oxo,

(b) -OH,

(c) -ORI!13 wherein R113 s alkyl of 1 to 6 carbon atoms,
(d) -OCOCHs;,

(e) 'NHZ:
(f) -NHMe,
(8) -NMey,

(h) -CO,H, and
() -CO; R4 wherein R114 js 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,
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,
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of 3 to 6 carbon atonms, which al kyl or cycloakyl group is optionally nono-
or pol ysubstituted with hal ogen or oxo, (ii) a group of the formul a

- COOR60, wherein R60 is straight or branched al kyl of BQmﬁ (?Bn at ons
or cycloalkyl of 3 to 5 carbon atons, (iii) a group o the tormu

NR61R62, wherein R61 and R62 are each, independently, a hydrogen atom

al kyl or fluoroalkyl of 1 to 6 <carbon atons, cycloalkyl of 3 to 6 carbon
atons or aryl of | to 7 carbon atons, or wherein R61 and R62 constitute a
saturated hydrocarbon bridge of 3 to 5 carbon atoms which together with

the nitrogen aton1Egﬁyemgggg?ﬁhé§@q2§3q§%§§(ﬁﬁng%a ngm Iv) a group of

the formul a - CONR63 are eac ependently, a
hydrogen atom al kyl (e¢r #NHeroal kyl of | to 6 car bon atom; or cycl oal kyl
of 3 to 6 carbon at ogg WEI‘EI n R63 and R64 constitute a saturated

hydr ocar bon bridge o % 3 %arbon atons which together with the nitrogen
at om bet ween them forgy a-NRRyerocyclic ring, (v) a group of the formla

- OR65, wherein R65 |s a hydrogen atom or an al kyl, fluoroal kyl or acyl
group of 1 to 7 carbdf atBHEON&i) a group of the formul a - SR66, wherein
R66 is a hydrogen at ?@\I Q%o. @n al kyl , fluoroal kyl or acyl group of 1 to 7
carbon atons, (vii) - cCviii) nitro, or (ix) halogen, nethyl, which is

optionally mono- or prj ysobsRiltauadem RO jsundi 61 AtgEbondsinaddi tional I'y
is optionally rmnosul%sstltult\[ed with R59a, -307 21 November 2003

(j) the halogen atoms,

(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

(1)  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,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinéxalinyl,
napthyridinyl, pteridinyl and quinazolinyl,

(vi) -SO;R'®, wherein R'® is:

(a) aryl or heteroaryl which is selected from the group 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, indazolyl, benzthiazolyl, benzimidazolyl,
quiholinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,

pthalaninyl, quinoxalinyl, napthyridinyl, pteridinyl and
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(C branched or unbranched al kyl of 2 to 6 carbon atonms or cycloal kyl of 3
to 6 carbon atons, which alkyl or cycloakyl group is optionally nono- or

pol ysubstituted wi th hal ogen or oxo, (D) a group of the{\(&Hb& 2deaOR67,
wherein R67 is straight or branched alkyl of 1 to 5 carbon atons or

cycloal kyl of 3 to 5 carbon atons, (E) a group of the fornula - NR68R69,
wherein R68 and R69 are each, independently, a hydrogen atom al kyl or
fluoroal kyl of I to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atons or
acyl of 1 to 7 carbon atons, or wherein R68 and R69 constitute a saturated

hydr ocar bon bridge of 3 t@linéog@ylpanq,rg;ncggﬁ Mi&rhegep&%%i%wg@t}oa% ni trogen

atom between them forma heterocyclic ring,” and wherein and R69
may additionally be the Hbsifptefmadh onepy mpremoigtienseledua ffam the dass CONR70R71,

' t hydr ogen at al kyl or
Flaoroal kyl of 1 o 6 car tan i SHEPRIERAdmn Syritll S5t vt o
or wherein R70 and R71 C@Iﬂ&inis;tdﬁﬁeogl$az‘yﬁé}gﬁl(j{ﬂlngﬁ’%{'gé 9&5%@% g;;qfato 5

carbon atons which together with the nitrogen atom Nt
heterocyclic ring, and vifEhasiatomsle of R70 and R71 may additionally be the

roup R59a, (G a gro o) - 2 erein R72 is.a hydrogen
gtomp strai ght or brgﬂch%a%&%?@{?ﬁgwuﬁsf%%‘?bg%ﬁhc HRAsistng ofy 5 kyl of 3
to 5 carbon atons or R59aidazblinyd, igﬁdnxp}idu‘hyt, b?xrf)lﬁ[}il,lﬂy&oﬁ&iﬁygpliﬁé?gihgl, Qanggn
is a hydrogen atom an alkyl . fluoroal kyl . K or acy roup of I to
atoms,yor gR59a, (1) a grdﬂ%"%‘“xlh@°*ﬁ%?ﬁwlia&l°§w§bolm thapzelidingl, iagepinyly dr ogen
atom an alkyl, fl uoroaltktydhyafo[pwyl, &ruguyurgfurélﬂyq,obgnzggg{}gﬂ, atons, or R59a,
(J) -CN, (K) nitro, or (L) hal ogen; o .

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 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

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:

(@) 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, 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

substituted with one or more moieties selected from the class
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R5 is C or trifluoronmethyl; -308 21 Novenber 2003 Z is =N or =C(R6)-
wherein R6 is a hydrogen, fluorine, chlorine, bromne or iodine atom

met hyl or trifluoromethyl; and, R7 is a hydrogen, fluopiR@verbiiOFdoae.
bronmine or iodine atom nethyl, -CN, nitro or trifluoromethyl, with the
condition that when Z is =N or =C(H)-, R7 is chlorine, tnfluororrethyl,
-CN or nitro; or a pharmaceutically acceptable salt thereof. 21 Novenber
2003 3. A conpound of the formJIa I as set forth in claiml, wherein: Al
is =N- or =C(H)-; A2 is =N, -; Dis =N, =C(R)-, =C(H)-
=C(SO02R1)-, =C(C(O H) f mthe
cl ass conS| sting of: Cdﬁglsn%gt@%}]llb%eﬁl %@ﬁg %hglﬁﬁlhe %[}CEQA Egﬁgr%et al kyl of
1 to 6 carbon atons, aéakmmj ardl-OR 120 (Gharainlrol20 iahirsgdnlor a1 68 td  or
cycl oal kenyl of 3 to 6 carbon atons, in which alkyl, alkenyl, cycl oal kyl
or cycl oal kenyl group GERONGHORE) e hydrogen atons are optlonal ly and

I ndependently replase ne hydr ogen
atom of said pheny@g%ﬁ%&?g cfl)%%%r@}k%kacha&é)ﬁ]g@eél 3 %}ﬁfsmﬁ?é)( g) al kyl of
to 3 carbon atons, - d@d#gzolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,

~ piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,

|_\

tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl,
tetrahydrothiopheny! 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 RI21 j5
hyd.rogen 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

alkyl of 1 to 6 carbons, and -OR122 (wherein R122 js hydrogen or
alkyl of I to 6 carbon atoms),
(ix) -CHO,
(x) the halogen atoms, and
(x1) 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, triaziny],
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazolyl,
benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,
pteridinyl and quinazolinyl,
(J) the halogen atoms, and
(K) -CNand,
wherein R12 js R100a; |

X  isan oxygen or sulfur atom;
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-S20H, -PQ(OH) 2,
or branched al kyl

a group of the formula -COCORS, wherein R8 is straight

of 1 to 5 carbon atons or cycloalkyl of 3 to 5

car bon

atonms, a group of the fornula -NROR1O, wherein RO and RlRoa&Rb&IID3
i ndependently a hydrogen atom alkyl of 1 to 6 carbon atonms, cycl
3 to 6 carbon atons or acyl of |I to 7 carbon atons, or wherein RO and R10
constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons
together with the nitrogen atom between. them form a heterocyclic ring,
group of the fornmula -CONRI 1R12, wherein R11 and R12 are each
I ndepe ntly a hydrogen atom alkyl of 1 to 6 carbon atoms or cycl oal kyl
of 31t d&rbon atons, or wherein R11 and R12 -310 21 Novenber 20
constitute(@%satﬂyﬂpgg@gatby,qrogcar bon bridge of 3 to 5 carbon atons which

toget her wit

oal kyl
whi ch

03

thé nitrogen atom between themforma heterocyclic ring,

of

a

and

wher ei n ondBg abrished emunbranshedialkylyadrl de 3 chbon brondge ciycloaibyliofdad 5y repl aced

by -0-, -NH, - - . r f the fornula - erein RL3 is a
hydr ogen at om %(%rrbohlgﬁo o ‘&g%mgrs Qig%;’l{} lg? %E“é“ry?%m% ‘%ngfl‘%!yns\ﬁgitm%? (1) a
group of the fovithul a - SR14, wherein R14 is a hydrogen atom or an

acyl group of 1 to 7 carbon atons,

formul a R15 R16i)

(i)

(]
a group of the formula —OR‘QS, wherein R48 is'a hydrogen atom, or an
alkyl or acyl group of 1 to 7 carbon atoms, or
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 -CH2R55, wherein,

RSS 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,

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

indcpendéntly replaced with:

(A)

R39a, which is aryl or heteroaryl selected from the class consisting of
phenyl, naphthyl, indotyl, thiophenyl, pyridyl, pyrimidinyl, furyl,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridazinyl, pyrazinyl,
triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl, ‘benzofb]thiophenyl,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
purinyl, quinolizinyl, cinnolinyl, pthalaninyl, quinoxalinyl, napthyridinyl,

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

-306-

al kyl

or

-CN, or (k) an am dino group of the



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 and R17 may
additionally constitute a saturated hydrocarbon bri dge21 ﬁf ngt}eor 2%0;6” bon
atons which together with the nitrogen aton(s) between emform
heterocyclic ring, (1) a group of the fornula -NHCONHal kyl, wherein the

al kyl noiety contains | to 3 carbon atons, (m a group of the formula

- NHCOCal kyl , wherein the alkyl noiety contains | to 3 carbon atons, (iii)
a group of the fornula -COORL8, wherein R18 is straight or branched al kyl
of 1 to 7 carbon atons,or cloal kyl of.3 t.o car bon at.o iv), a group
of the formula - Coﬁgiaé%l g‘iﬁéﬁ’%ﬂyﬁﬁo ':ir?gh yﬁf‘%'ngg%el‘?,de“qu,rfﬁélﬁ‘é#dent ly, a
hydrogen atom al kwithof | to 6 carbon atons or cycloal kyl of 3 to 6 carbon
atons, or wherein R19 and R20 consti t;te a _saturated hydrocarbon bridge of

3 to 5 carbon at omé)whPerchedgstpranchied alkvt ofl 19i6 qampertostson cyeloaksh t hem
forma heterocyclic ripggs tAhch¥diEftsing vflﬁé{i]-a Mx@g@;&fﬁg{}&% one carbon atom
y” =0-,

in said hydrocarbon bridge is optionally replace -NH, or -NMe-,
(v) a group of the., foptmnaly more-1or patusnlestitnteDwith balagdmodoggen atom or a
straight or branched al kyl or a;yl LarouB of60l" to 7 c(ﬂr,bon,atoms, wherein
one or nore hydrogét afHUPSE thefpgnulp r{POR""awhereig ol s Hrade9r i onal | y

replaced with a group padaRaRUsNbl ¥icStRESEH0hE BIRYRRIG] FSProaPNsi sting of
-OH, -Qalkyl (wherein the alkyl” noiety contains 1°to 6 carbon atons),
-NH2, -NHVe and - NMe2, cgrtben atamgr oup of the formul a NR23R24, wherein R23 and
R24 are each,
(iii) a group of the formula —NROIR62, wherein R6! 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

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) agroup of the formula —CONR63R64, wherein R63 and R64 are
each, independently, a hydrogen atom, alky! or fluoroalkyl of 1 to 6
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 R63 is a hydrogen atom, or
an alkyl, fluoroalkyl or acyl group of 1 to 7 carbon atoms,

(vi) a group of the formula ~SR90, wherein R90 is a hydrogen atom, or
an alkyl , fluoroalkyl oracyl group of 1 to 7 carbon atoms,

(vii) -CN,

(viii) nitro, or

(ix) halogen,

(B) methyl, which is optionally mono- or polysubstituted with fluorine atoms

and additionally is optionally monosubstituted with R392,
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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 cycloalkyl of 3 to 7 carbon atons, wherein said
one or nore hydrogen atons of said al kyl or acyl grou§1ﬁggﬂg&&5%@glly
replaced with a group independently selected fromthe class consisting of
-OH, -Qalkyl (wherein the alkyl noiety is | to 6 carbon atons), -NH2i
-NHMe and -NMe2, (c) a group of the fornmula -(-CH2) nDOOH, wherein mis 0, 1
or 2, (d) a group of the formula --(CH2),,000R25, wherein nis 0, 1 or 2,
and wherein R25 is straight or branched al kyl of 1 to 6 carbon atons, or

(PR A P N RS MRE RN LT

quaternary group of %hardoRlafBksawhidhafikyl ér éloaklyFarkh i 9RA &OR%P R27
and R28 are each, inde endently, a b?(gnch%;c% oyy'-:% Zpgzﬁl\llove 2003

unbr anched al kyl groﬂQ)’élﬂbSFlmﬁQﬂWlﬂtbﬁl%ﬂﬂoét%%s and Q a phar maceutlcal ly

accept abl e counteyr i on, Vi to 7 carbon
atons, (B) brancr(@éi argrq}mf ?FC#?E&“%&'%W’ é%ﬁfﬁ%ﬂﬁ tﬁ?Hé‘ng orpranghgd car bon
atoms, (C) branched yﬁbf@&mmmmwbﬂa & QERBorPStohst © 6 carbon
atoms, (D) branched of unbranched sulfoni'c acid groups of 2-to 6 carbon

at ons, : (E) a group of the formula ~NRO8R69, wherein R68 and R69 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 carbon atoms,

or wherein R68 and R99 constitute a saturated hydroéarbon bridge of 3 to

5 carbgn 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 R92,

(F) agroup of the formula ~CONR7OR71, wherein R70 and R71 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,
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,
straight or branched alkyl of 1 to S carbon atoms, cycloalkyl of 3 to 5

carbon atoms or R393,

(H) agroup of the formula —~OR73, wherein R73 is a hydrogen atom, an alkyl
, fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R393,

()  agroup of the formula —-SR74, whereinR7 is a hydrogen atom, an alkyl,

fluoroalkyl or acyl group of 1 to 7 carbon atoms, or R5%,
3 -CN,
(K) nitro, or
(L) halogen;
RS is Cl or trifluoromethyl;
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(E) am dino groups of the fornmula N R29 30 R31 whereinr is 2, 3, 4, 5 or
6, and R29, R30 and R31 are each, independently, a hydrogen atom or al kyl

of 1 to 3 carbon atonms, and wherein two of R29, R30 a
additionally constitute a saturated hydrocarbon bri dge@@ﬁ@e}?%@?oo%ar bon

atons which together with the nitrogen aton(s) between themforma
heterocyclic ring, (F) guanidino groups of the fornmula N R33 (CH2) ~N NCR 34
R32 R35 wherein s is 2, 3, 4, 5 or 6, and R32, R 33, R34 and R35 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein

two of R32, R33N- BB4CE@N. WRadeifmb iaddiyti}dg&%'ﬂl@bdﬁ&%wnﬁlgilﬁoﬁjtﬁa&rqﬁcﬂﬁ@d
hydr ocarbon bridge of 3 to 5 carbon atons which together wth the nitrogen
atom(s) bet wedomiMehylies tofluprometylyagdl i c ring, (G phenyl, wherein one or

nore hydrogen atoms of .said enyl .group are. optionally and independently
repl aced Wt H?a_%'_?' ‘_;Tr'(s’&‘?rkf)}m’lﬂe’ %HPB'\{% bg"é’i“ﬂ AT ﬁw?om,(m?tbyh €dHitrogn3 21
Novenber Zooetriﬁhbxlo)neﬂl%’the édn\ﬁ}tiohagtgfﬁe%’z is =N- or =C(H)-, R is chlorine,

trifluoromethyl, -CN or nitro;

or a pharmaceutically acceptable salt thereof.
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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, (vi) a
group of the formula NR37R38, wherein R37 and R38 are gagBvembdidgpgndent!y,
a hydrogen atom alkyl of 1 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 which together with
the nitrogen atom between them forma heterocyclic ring, (vii) a group of
the formul a - CONR39R40, wherein R39 and R40 are each, independently, a

hydr ogeh at Arpmpbitnd ofahe foriQlal, £74eP RoHAR B QT wh&¥i 0al kyl of 3 to 6 carbon
at ons, 0511 whereirn R39 and R40 constitute a saturated hydrocarbon bridge of
r

3 to 5 8ar bsmMNatoorrE(Mkj ch together with the nitrogen atom between them
forma heter o%cl ic_ring, and wherein one carbon atomin said hydrocarbon
bri dge $§ JptFTorNTGHwpl aced by - 0-, -NH, or -Nwe-, (viii) a group of

the forqula_-OR41 wherein R4l Js hydr ogen ato or an al kyl or acyl
group of I ¢ GQ;’ '%%@bvlg'n*gflghﬁ&wa‘a"ﬁp& )59- Qfﬁg(ﬁfﬁ}ﬁl)awwlﬁl‘merei n

R42 is a hyd[288% . «al kyl or acyl group of 1 to 7 carbon atons,
(x) -CN, or (ex?:) ao?iﬁgﬁcgggn%&{élrsgg 0)clif the formula 43 NN R44 R4s wherein

RA3, R44 an@)RARIA0L, aaeh;s: | ndependently, a hydrogen atomor alkyl of 1 to
3 carbon atons, and wherein two of R43, R44 and R45 nay
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) oxo,
- (ii)  phenyl, wherein one hydrogen atom of said phenyl group is optionally
replaced with:
() alkyl of 1 to 3 carbon atoms,
(b) -COOH,
(c) -SO,OH,
() -PO(OHY,,

(¢) 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,

(f) a group of the formula —NR9R10, wherein RY and R10 are each
independently a hydrogen atom, alkyl of | to 6 carbon atoms,
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!IR12, wherein R1! 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 R!! and R12
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-314 21 Novenber 2003 additionally constitute a saturated hydrocarbon
bridge of 3 to 5 carbon atons which together with the nitrogen aton(s)

between them forma heterocyclic ring, (H groups of -NRAG6RA7,
wherein R46 and R47 are each (1) independently a hydr oggﬁqofé,g@g]w%%ognyl

which is optionally nono-or polysubstituted with hal ogen, orRL00b, wherein
R100b is as hereinbefore defined, saturated or unsaturated heterocyclic
groups selected fromthe class consisting of imdazolinyl, imdazolidinyl,
pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, thiazol icghstinlte a@@tﬁﬁieﬂﬁkdrocirﬁ&r{ B 2B 3RYdbon ato
t et rahydrof uranyl, benzodi oxol yl, tetrahydrothiophenyl and sulnganyI,

wherei n sai d heterocycl i &highdagether vaghtthe pidiogen stemdetvren ey fosmlast i t ut ed
with noieties i ndepende_nhktﬁfgﬁélﬁgn%g#a{@%grginﬁngIcgﬁgn @8%%?%%1”9 of : (i)
I's: y

oxo, (ii) -OR101, wherein rogen ato al kyl of i to
7 carbons, wherein any hhgdrogaborabridpedd optiinallyatefsiited lgy -aDHp-NH- 0pLt-NBRR) | Y
replaced with -OH, -OR 10 (wherein R110 Igj an al kyll miety of 1to 6
car b(r)]ndat ons) , i NHZ]L (WNHmgranp of kasfermyla y-O ?J Whﬁfﬂlﬂln R!3 lsizli hmrggmﬁtohmng_lel n
an rogen atom of sai a replaced wi - OH,
O%llg (V\gerei n RL11 is g‘z‘a%ﬁ(é‘ ?(ryﬁgg'%&g[@“gﬁflc(%frbémgll%'%sr’gon atons), - NH2i
-NHVe or -NMe2, (d) (§ONREERBY%he WIELQRR%%C%WRM%Wd%g\%EQQm, or

i ndependently a hydrogen atomor alkyl of 1 to 7 atons, or erern R102
and R103 constitute a sat alkykarcrhgrpurcef ey drboageoms, 3 to 5 carbon

(G -CN,or
(k) an amidino group of the formula
15

N/R
\
R17

wherein Rls, 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 atomn(s)
between them form a heterocyclic ring,
(1) agroup 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
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 -CONRI9R20, wherein R19 and R20 are each,

independently, a hydro_g’én 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
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atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bridge

is optionally replaced by -0-, -NH, or -NMe-, or (e) W%%éﬁ%@gei n
R104 is al kyl of Ito 7 atons, -315 21 Novenber 2003 (i 1 106,
wherein RL0O5 and R106 are each independently: (a) a hydrogen atom (b)
straight or branched alkyl of 1 to 7 atonms or cycloalkyl of 3 to 7 atons,

(c) benzoyl, (d) benzyl or (e) phenyl, wherein said phenyl ring is
optionally nmono- or polysubstituted with -OR112, mherein R112 is aIkyI of 1

to 6 b t , nst t tur
hgdr oc;?[)ognb?i ggz O]fl{neﬁ‘é‘{i)%ﬂg ﬁ]bs(‘;’lrr%i @agong%\ﬂﬁ bgﬁg? Blj’@ &KFE ﬁéjefi n| trogen
at om bet ween t hem foonmmewmw ic ring, and wherein one carbon atomin

sai d hydrocarbon bridge is optionally replaced by -0-, -NH, or -NMWe-,
(iv) -COOR107, m@beuargrmmfﬂasfmw@g@nmme 1s&th}@lr<§§@haf&m laranched

al kyl of 1to7carb v t or of lto 7

carbon atons, al kenylcma'%h?%%%%a?&%{ora ﬂrﬁlﬁ)r%{)ﬁgg{]@cﬁj@ e&’é?kyl of

3 to 7 carbons, wher eing oo nrokydiogen atdiyﬁﬂ}gﬂmlle,ﬂ@ﬁ&cwﬁr&glaée @;{dﬁ)ﬁhuy al kenyl ,
ally replaced wth a noiety

al kynyl or cycIoaIkyI
i ndependent |y sel ect é@’q grﬁ' l{%@gf@ﬁgggigpw%t{yss{equ&dd’fom thg)clasg gonsisting of
-OH, -Oalkyl (wherein 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,
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
-OH, -Oalkyl (wherein the alkyl moiety is 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe,,

() a group of the formula ~(CH,),COOH, wherein m is 0, 1 or 2,

(d) a group of the formula (CH,),COOR25, wherein n is 0, ! or 2, and
wherein R25 js straight or branched alkyl of 1 to 6 carbon atoms, or

() a groﬁp 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,

(vii) a quaternary group of the formula
R

—N—R?7 o
I

wherein R26, R27 and R28 are each, independently, a branched or
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(b) -OH, (c) -OR113, wherein R113 is allryl of 1 to 6 carbon atons, (d)
-OCOCH3, (e) -NH2, (f) -NHWVe, (g) -Nwe2, (h) -CQ2H, and (i) -C®2 R 114
wherein R 114 is alkyl of 1 to 3 carbon atonms, or cyc | kyl, of to 7
carbons, -316 21 Novenber 2003 (vi) acyl of | to 7 car%ﬁﬂo\é%/"&t?ﬁzo\aﬂi ch may
be straight, branched or cyclic, and wherein one or nore hydrogen atons of
said acyl group is optionally replaced with a noiety independently
selected fromthe class consisting of: (a) -OH (b) -OR1l15, wherein R115 is
al kyl of 1 to 6 carbon atonms, (c) -NH2, (d) -NHWVe, (e) -Nwe2, (f)
-NHCOWe, (g) oxo, (h) -CO2 R116, wherein R116 is alkyl of 1 to 3 carbon
atoms, (i) -CN, (j)untmanched adigdgrevpafd; to(fkiartnatasoroessl @sa sel ected from the

o s, corst o 0 ©f LdpasiBsenbomale dho Prieln
thiazolidinyl, aga) #¥jcloalkyl 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

29
R

N
\(CHZ),/I\N’

|

R
whereinris 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
carbon atoms which together with the nitrogen atom(s) between them form a
heterocyclic ring,

(F) guanidino groups of the formula

33
R

N

I

F'zsz &35
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R33 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 hcter_ocyclic ring,
(G) phenyl, wherein one or more hydrogen atoms of said phenyl group are
optionally and independently replaced with:
(i) alkylof1 to 3 carbon atoms,
(ii) -COOH,
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tetrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul folanyl, and (1) aryl or heteroaryl selected. fromthe cl ass

consi sting of phenyl, naphthyl, indolyl, thiophenyl, qu¥h 5n1d|nyl
furyl, pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, |soxazoly azol

i sot hi azolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyrlda2|nyl
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
benzo[ b] t hi ophenyl, indazolyl, benzthiazolyl, benzim dazolyl, quinolinyl,
i soqui nolinyl, purinyl, quinolizinyl, cinnolinyl; pthalaninyl,

qui noxal i nyl, n@,ﬁ;} hgo @Hlyl pteridinyl and qui nazolinyl, (vii) -SO2R108,
wherein R108 is: (a) aryl or heteroaryl which is selected fromthe group
consi sting of pienylPO(OMHt hyl , indolyl, thi-ophenyl, pyridyl, pyrimdinyl,

furyl, pyrrolyl, oxazolyl, thi azol yl, pyrazolyl, isoxazolyl, imdazolyl,
-317 21 Novenber(vxo@sgmapbmhamnmla4@@&362‘%@ R36 @@@Algﬂ.t,mbﬂha@udazcﬂ yl.
pyri dazi nyl yraz:iag%/x] triazinyl, indolyzin i soi hdo

benzo b] f ur any| [t tt?uﬁeﬁql?@wromﬁ maﬁl@a&yl ofﬁetnétqartm@toyms

benzi m dazol yl , ui nol i n SO r| n l'i zi nyl,
cinnolinyl, pt h(é’ﬂanq WQPPX}E]@F ‘H??ﬁ'\lll‘i‘ M F‘i"&i %?IFGF%I and

qui nazol i nyl, wher eiiAd&hdentlyyd hyurogamérﬁadu&ldﬁlt@t)éaﬂbéngemsoé}%lda 1
substituted with one or nore noieties selected fromthe class condisti ng

of the hal ogen at onsf 3stbr6aiagion atrmboesaegheftl @l Kedrbonfatdmd, or FheremroPhs, and
-OR117 (wherein R117 is fiydrogen or alkyl of 1 to 6 carbon atoms), (b) a
het erocyclic group Fad &t cgnstitetmat saurasp bﬁiremlsqndmdgg obB to § caruazalbmnyl

i m dazolidinyl, pyr rv%ll:}mggethgy&lftﬂ kﬁeq‘h{wéen a%rg% tel) ﬁxem form a heterocyclic

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 tb 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 _thém 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,

(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
R%

/k R
. R45

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

tetrahydropyranyl, tetrahydrofuranyl, benzodioxolyl, tetrahydrothiophenyl

and sul fol anyl, wherein said heterocyclic group is opﬁigggg%aygﬂgﬁtituted
the

wi th one

or nore noieties selected fromthe class consisting o

hal ogen atons, straight or branched alkyl of 1 to 6 carbons, and -OR118

(wherein
st rai ght

R118 is hydrogen or alkyl of 1 to 6 carbon atons), or (c)
or branched alkyl of | to 7 atonms, wherein said alkyl noiety is

optional Iy substituted with one or nore noieties selected fromthe class
consi sting of the hahdxg&dihaalymglt&ﬁeraah@xi’dted)ﬁydbdoawéh@ﬁd%@bkyio Pdarbont 0 6

car bons,

atonms), (viii) - CORLBOMSyckfage

sel ected

t hi ophenyl, pyridyl, pyrimd

pyrazol yl,

and - OR119 (wherein Rll% S hglgrogen or alk to 6 carbon
¢phyith geaﬁgﬂm(&beﬁ%%@rtb@n@mw. chis

fromthe cli ﬁg@rog%]ﬁgg ng of _ phenyl napht hyl, indolyl,
ﬁ yl, pyrrol yl, oxazol yl, thi azol yl,

| SHX agﬂiupls ofthmfﬁk&itﬂh}LNR%RébWHcaeI@RW anmﬁﬁmw&wl triazolyl,

t hi adi azol yl, pyridazinyl, %qgaZI nyl, triazj n%/ i ndol y2| nyl, isoindolyl,
i

benzo[ b] f ur anyl , indgpendsatixgby

g¢n %‘G'G‘BP‘H’@M%{"B p&sma! ond-erdazol yl |,

benzt hi lyl, b I :
benzt 1 2201 Y1+ DEARIRIRES! HoyapHbr gt e, whaBADPH T ek
pteridinyl and defimazol i nyl, wherein said aryl or het eroaryl noiety is

optional |

y bstituted with one or nore noieties selected fromthe class

consi sting of( t h&tHEtI s pnsaterted heteronyghig ergppsseiente E@muthg glassgongisting 6

car bons,
at ons) ,

and - ORB2Rniankngl, tmidhaQlidisy1 HHRBRANpREoRAHSY pifidinyi,0 6 carbon

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,

(i) -ORI0L wherein R1OL js:

| (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 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
group is optionally replaced with -OH, -OR111 (wherein R11! js
an alkyl moiety of 1 to 6 carbon atoms), -NH,, -NHMe or -NMe,,

(d) -CONRI102R103 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

(¢) -COORI04, wherein R104 is alkyl of 1 to 7 atoms,
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(b) a heterocyclic group selected fromthe class consisting of
i mdazolinyl, imdazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
pi perazi nyl, norpholinyl, thionorpholinyl, thiazolidiny|noa&RBiMoos
t etrahydropyranyl, tetrahydrofuranyl, benzodi oxolyl, tetrahydrothiophenyl
and sul fol anyl, wherein said heterocyclyl is optionally substituted with
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 branched alkyl of 1 to 7 atons, wherein said alkyl noiety is
optional ly substi tut ek h0sR106 r &, I8, e4 1Le66 sel from.t he cl ass
consi sting of thehﬁgl g:g%katggir]m, 9‘2?%‘?‘3& grgél rangrﬁeeg&-E g’ﬁﬁ@ﬁ“df‘)@yl to 6
carbons, and -OR122 ({aherahydrégepatams, hydrogen or alkyl of | to 6 carbon
atons), (ix) -CHO (x).the_hal ogen at d (xi) aryl or heteroaryl which
is selected fromthe %’P assgmtgg'ﬁg'ig%??%ggﬁ‘%&@n@lfmgrﬁéﬁ‘f\;‘w%a}kﬁl AEDIT |
t hi ophenyl, pyridyl, pyrigtgdsnyl, furyl, pyrrolyl, oxazolyl, thiazolyl,
pyrazol yl, isoxazolyl, imdazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thi adi azol yl, pyridazichyibenggtlazinyl, triazinyl. indolyzinyl. isoindolyl,
benzo[ b] furanyl, benz i[)b]tfemngpenyl , i ndazolyl, benzthiazolyl,
benzi m dazol yl, quinolfnyl, 1 soquinolinyl, purinyl, -319 21 Novenber 2003
(J) quinolizinyl, cinepl iphehyl, phéreinsaidpheny!ainiioaptionalyy monapsrhyri di nyl ,
pteridinyl and qui nazolinyl, the hal ogen :ﬁ s, an (2K) - CN;

polysubstituted with -OR11Z 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) -COOR!07 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
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 independenily selected from the class

consisting of:

(@) oxo,

(b) -OH,

(¢) -OR!3, whereinR113 s alkyl of 1 to 6 carbon atoms,
(d) -OCOCHS;,

() -NH,,

() -NHMe,

() -NMe,,

(h) -CO,H, and

(i) -CO,R114 wherein R114 s alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
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X is an oxygen atom R3 is branched or unbranched alkyl of 1 to 3 carbon
atons; R4 is a group of the fornula -CH2R55, wherein, R55 is: aryl or

het eroaryl which is selected fromthe class consisti n92PNo%&fHé@2 ooBYridyl,
and pyrimdinyl, wherein one or nore of the hydrogen atons sa| aryl or
het eroaryl group is optionally and independently replaced with: (A R59Db,
which is aryl or heteroaryl selected fromthe class consisting of phenyl,
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,and thiazolyl,
wherein one of the hydrogen atons of said aryl or heteroaryl group is
optional |y replagestyibf hto 1 éarbdur adttd) @chich maybe ﬁfmgtﬂd)ra{dﬁydl obéyclict 0 6 carbon
atons or cycloalkyl . of 3 to 6 car%dg at ons, \/\2 al kyl ar cycloakyl group
is optionally monddWhergpopeayRetehydrogenatomsossa éWl(BFOUGXBOPt{QWa)Y

(iii) nitro, or (

trisubstituted w tiheﬂacitgérvﬁgg%ggﬁaﬂdgﬁénlhgﬁﬂyo%c%gg&?%ngkaggﬁttsﬁ/slu%t ed with
R59b, (C) branchedofdr unbranched al kyl of 2.to 6 carbon atons or cycl oal kyl
of 3 to 6 carbon @] rr_ﬁ whi ch al kyl or cycl oakyl group is optionally
nonosubstituted w dgen or oxo, (D) a group of the formula - COOR67,
wherein R67 is str@,gghblgrlsmﬁ&@,hgdls Rla héf\opf td 6 L&boh fgLLON at oms or
cycloal kyl of 3 to carbon atons, -32 Novenber 2003 °(E) a group of the
fornmul a - COR72, wh@deifNHi72 is a hydrogen atom straight or branched al kyl
of 1 to 5 carbon a{d?”B-Nl-ﬁ\)iS,l oal kyl of 3 to 5

(e) -NMe,,

(f) -NHCOMe,

(8) oxo,

(h) -CO,R116, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i) -CN,

(3) the halogen atoms;

(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

(1) 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,
indazolyl, benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl,
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,
pyrrolyl, oxazolyl, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl,
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carbon atons or R59b, (F) a group of the formula -OR73, wherein R73 is a
hydr ogen atom an al kyl fluoroal kyl or acyl group of 1 to 7 carbon atons,

or R59b, (G -CN, nitro, or (l) halogen; R5 is ; is = -; and,
R7 is O;(oz a phar Er:)ceutically acceptabl e salt thereo .’”\é"e'ﬂb%_ sund of
the formula 1, as set forth in claiml, wherein: A is =N; A2 is =C(H)-;
Dis =C(R1l)-, =C(H)-, =C(S®RR1)-, =C((OQH)- or =C(CORI)-, wherein R is
selected fromthe class consisting of (A) RL0OOc, which is: branched or
unbranched al kyl of | to 6 carbon atons, al kenyl of 2 to 6 carbon atons or

: : |
cycl oal kyl or cycl oal ken to G6.¢c rB n a L n wl;lch al kyl ,
al kenyl, cycl oal kyl or cﬁ:olug;aﬁoiyéh%agﬁl?@ﬁ ?'6??8.{3’3&?‘%}3601_9{_ ayedazinvht ons are
optional 'y and i ndependempitayingk i, inddlpzingl )soﬁt’ﬂ@lyl,(bbhﬁo[@%ﬁge{% wher ei n
one hydrogen at om of saig phenkll_ %roup_ is optionally  replace th: (a)
al kyl of 1 to 3 carbon atwelbliiephendcodazalgpberzthisaslid tisorint@eslyic). - SO2CH,
quinolinyl, isoquinolinyl, purinyl, quinolizinyl, cinnolinyl,
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 alkylof 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
imidazolinyl, imidazolidinyl, pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
tetrahydropyrany[, tetrahydrofuranyl, benzodioxolyl, |
tetrahydrothiophenyl and sulfolanyl, wherein said heterocyclic
~ group is optionally substituted with one or more moieties selected
from the class consisting of the halogen atoms, s'tmight or branched
alkyl of 1 to 6 carbons, and -OR!18 (wherein R118 is hydrogen or
alkyl of 1 to 6 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 —-OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms),
(viii) -COR'®, wherein R'® js:

(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,
pyrazinyl, triazinyl, indolyzinyl, isoindolyl, benzo[b]furanyl,
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(d) -PO(OH)2, (e) a group of the fornmula -COOR8, wherein R8 is straight or
branched al kyl of 1 to 5 carbon atons or cycloalkyl of 3 to 5 carbon
atons, (f) a group of the formula -NRORLO, wherein RO 3ne Qe Sygdach
|ndependently a hydrogen atom alkyl of 1 to 6 carbon atons, cycloal kyl of
3to 6 carbon atons or acyl of 1 to 7 carbon atons, or V\/nerein R9 and RI O
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 -CONRL' R12, wherein RL | and Rl12 are each

I ndependent|y a hydroge |, of 1 6 r b t ONs. ycl oal kyl
of 3 to 6 carbon atons, n% mP‘QPﬁé/ﬁ%' ﬂdaﬁﬂdf)ﬁeﬁﬁiagggl E’IFWE‘% l¥gturat ed
hydr ocar bon bridge of 3 qlqmﬂmg:ariqumnan@yns;)urml thldoﬁl@yhefnnwhﬁﬁ the nitrogen
atom between them forma _heterocyclic ring d wherein one carbon atomin

said hydrocarbon bri dgePthalagipyl; g#aes “I"'eB‘I‘Pé@é'HhW pigodinyignd, <or - NMe-, (h)

a group of the formula - ORI3.1iNISKRLBin AR drftl o hBMESPAGH, n al kyl
or acyl group of | to 7 carb((;rllt\{&ha’tom;r (1) éﬁgroup g?ﬁ lét? n%tﬁglal-lgRM,

wherein R14 is a hydrogesubstitaled with ongrer mmcymomea@}erct@m thﬁcla_SSt o7 car bon
R6 and RL7 are each. i s BHapnd bbbyt 208 Rablpefail Bl %03

carbons, and -OR120 (wherein R120 js hydrogen or alkyl of 1 to 6

carbon atoms), _

(b)  a heterocyclic group selected from the class consisting of
imidazolinyl, irnidazolidihyl,- pyrrolinyl, pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, azepinyl,
teu'ahydfopyfanyl, tetrahydrofuranyl, benzodioxolyl,
feh‘ahydrdthidphenyl and sulfolanyl, wherein said heterocyclyl is
optionally substituted 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
moiety is optiohally 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),

(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,
oxazol);l, thiazolyl, pyrazolyl, isoxazolyl, imidazolyl, isothiazolyl,
oxadiazolyl, triazolyl, thiadiazolyl, pyddazinyl, pyrazinyl, triazinyl,
indolyzinyl, isoindolyl, benzo[b]furanyl, benzo[b]thiophenyl, indazoiyl,

benzthiazolyl, benzimidazolyl, quinolinyl, isoquinolinyl, purinyl,
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atomor alkyl of 1 to 3 carbon atons and wherein two of R15, R16 and R17
may additionally constitute a saturated hydrocarbon bridge of 3 to 5
carbon atons which together with the nitrogen aton(s) >bgicVeaBetffy® form a
heterocyclic ring, (1) a group of the formula - NHCONHal kyl, wherein the

al kyl nmoiety contains | to 3 carbon atons, (n) a group of the formula

- NHCOQal kyl, wherein the al kyl noiety contains | to 3 carbon atons, a
group of the fornmula -COOR18, wherein R18 is straight or branched al kyl of
1 to 7 carbon atons or cycloalkyl of 3 to 6 carbon atons, (iv) a group of

theforrrula-CC]\IRlQRzrgﬁ-l el el k . re. independently, a
hydr ogen atom al kyl n%ﬁgﬁgﬂg@#&ﬁi@g@ﬁ@y@gﬁm@%@Rgslnﬁé}ﬂyxg&n to 6 carbon
atoms, or wherein Rl9tedidin®2fdqoimatélingl,e a saturated hydrocarbon bridge of
3 to 5 carbon,atons m{nich to ea\tRHer with the nitrogen atom between them
forma heter ogiclﬁhehf“oﬁﬁﬂatﬁ?? erein one carbon atomin said hydrocarbon
bridge is optgonaldy. replaced by -0-, -NH, or -NMwe-, (v) a group of the
formula -OR21, wherein R21 is a hydrogen atom or a straight or branched
al kyl or #cylisga®spesratams o 7 carbon atons, wherein one or nore hydrogen

ndependel] yiseetbbrElr FplmeBiERNRE] Bonamenminnr - Gy - Cal Kyl (wherei n
the al kyl poi g y%‘ﬁ@‘éﬁwﬁfé@o 509{%1%&[9.”3)’ -NH2, -NHMe and - NMe2,

(vi) a group o or mu N 4; eréin R23 and R24 are each,
independentIyR5§%) (b) a hydrogen atom

aryl or heteroaryl which is selected from the class consisting of phenyl, pyridy],
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
- phenyl, thiophenyl, pyridyl, pyrimidinyt, furyl, pyrrolyl, oxazolyl,and
thiazolyl, wherein one of the hydrogen atoms of said aryl or heteroaryl
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,

(iii) nitro, or

(iv) halogen,

(B) methyl, which is optionally trisubstituted with fluorine atoms o is
optionally monosubstituted with R39b,
(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 haldgen or 0X0,

(D) agroup of the formula —~COORS7, wherein R97 is straight or branched
alkyl of 1 to 5 carbon atoms or cycloalkyl of 3 to 5 carbon atoms,
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straight or branched al kyl or acyl of | to 7 carbon atons or cycl oal kyl of
3 to 7 carbon atons, wherein said one or nore hydrogen atons of said al kyl
or acyl group are optionally replaced wth a group ingergpsapd!d60se! ect ed
fromthe class consisting of -323 21 Novenber 2003 -OH, -Qal kyl (wherein
the alkyl noiety is 1 to 6 carbon atons), -NH2i -NHWe and -Nwe2, (c) a
group of the formula -(CH2) nOOOH, wherein mis O, 1 or 2, (d) a group of
the formula - (CH2),, 000R25, wherein nis O, 1 or 2, and wherein R25 is
straight or branched alkyl of 1 to 6 carbon atons, or (e) a group of the

formla -(CH2) "@PNHRZBup vhie Foinula LEOR72 lwRéreif:; REW ay@fdgbilalre 1S straight
or branched alkyl of | to 6 carbon at ons, (vii) a quaternary group of the

formula Res | + 27 sightox m@ednawépﬁlr@z%carmﬂaram, edaticyb obhitohs

i ndependently, a branche anched al kyl group of 1 to 7 carbon.
atonms and Q is a H?ﬂ“rf’g%ﬁ?‘ilggﬂy accept abI e, or (viii) a cycloal kyl

f 3to7 b ed boxyl. id
o oups of 3 o & cr BauF 4PBR orile ORYS, \ihergh 57 15 RSBkt pmoRT R ¢ aci o
groups of 2 to 6 Carfpfaf'baﬂ&}@%acyl%@upqu SH%Qrb%a\tH?PJ?P?\bﬂd sul fonic acid

groups of 2 to (%)car bon at'ons I no groups o he ’formula N

-CN,
(H) nitro, or
(I) halogen;
~RY isCl
Z s =C(H)-; and,
R7 isCl

or a pharmaceutically acceptable salt thereof.

4. A compound of the formula I, as set forth in claim 1, wherein:
Al js=N
A2 is =C(H);
D is=C(R!)-, =C(H)-, =C(SOR!)-, =C(C(O)H)- or =C(COR)-, wherein R is
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 cyclbalkenyl group one or more hydrogen atoms are
optionally and independently replaced with:
(i) oxo,
(i) 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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R2™'" , R""(CH, 2 N R31 whereinr is 2, 3, 4, 5 or 6, and R29,. R30 and
R31 are eaeh, independently, a hydrogen atomor alkyl of | to 3 carbon

atons, and wherein two of R29, R30 and R31 may additi gnfblems&nsioht ute a
saturated hydrocarbon bridge of 3 to 5 -324 21 Novenber 2003 carbon atons

whi ch together with the nitrogen aton(s) between themforma heterocyclic
ring, (F) guanidino groups of the formula R33 34 _--(cH2)-1 N NCR R32 R35
wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

i ndependently, a hydrogen atomor alkyl of 1 to 3 carbon atons, and wherein

two of R32, R33, R34 (@hd ¥pOHy additionally constitute a saturated
hydr ocarbon bridge of 3 to 5 carbon atons which together with the nitrogen

aton(s) between them{®br mPO@ED2r ocyclic ring, (G phenyl, wherein one or
nore hydrogen atons of said phenyl group are optionally and independently
replaced with: (i) al(yl agrosp ofthefarmubeCCORFBYherdiniR® is Xihht dri i1) - SCROH,

(iv) -POC2, (V) 2 0roup, o o el 91T 3 SPORR o LS (R0 St 2 O

carbon atoms,

()  agroup of the formula ~-NRIR!0, 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 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,

(g) agroup of the formula -CONRI1IR12 wherein Rl 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 bridgé of 3 to 5 carbon atoms
which together with the nitrogen atom between them form a
heterocyclic dng, 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 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 alkyl or acyl group of 1 to 7 carbon atoms,

() -CN,or
(k) an amidino group of the formula
Lo

wherein R15, R16 and R17 are each, independently, a hydrogen
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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 ndependently, a hydrogen atom alkyl of | to 6 carbonyfahgiEnb&ytogal kyl

of 3 to 6 carbon atonms or acyl of I to 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

i ndependent|ly, a hydrogen atom alkyl of | to 6 carbon atons or cycl oal kyl

Roverber 6288?2%1 i ot o arBEL L A e g B B SRR R i ch d
h ith [ . ng, an
together with the nitgoGery ﬂ&fﬂﬁdﬁ%ﬂﬁf@mﬁgﬁ;’@b{ ?Jél%?géd%?&r%%ﬁ)rﬁxg}){’l?/gt{l g

wherein one carbon atomin sdl rocar I'SToptiona repl aced
by -0-, -NH, or -Nweef3 oW darjonatamowhichfogether tvith thd itregdidtomigher ei n R41

Is a hydrogen atom or, an kyl. or | gr.oup of 1 to 7 carbon atons, (iXx)
a group of the formul abe?‘gﬁﬂ’;‘,he _%ﬁﬁéiéﬁ?%l@r@ghydrogen atom or an alkyl

or acyl group of I(ljo ogapbdihe&raiita —NHTONENIA] whetkih tRdalgylHbidg gr oup of
the formula NN' R43 Al R44 N, . R45

contains Ito 3 carbon atoms, _
(m) a group of the formula -NHCOOalkyl, wherein the alkyl moiety

contains | 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,
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
-O-, -NH-, or -NMe-,

(v) 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
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 contains 1 to 6 carbon atoms),
-NH,, -NHMe and -NMe,,

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

with a group independently selected from the class consisting of
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(I') wherein R43, R44 and R45 are each, independently, a hydrogen atom or
al kyl of 1 to 3 carbon atons, and wherein two of R43, R44 and R4A5 may
additionally constitute a saturated hydrocarbon bri dgezt)&l 3to %O ar bon

at oms which together with the nitrogen aton(s) between?t NSRPB

het erocyclic ring, groups of the fornmula -NR46RA7, wherein R46 and R47 are
each independently a hydrogen atom phenyl which is optionally
nonosubstituted w th hal ogen, or R100c, wherein R100c is as hereinbefore
defined, saturated or unsaturated heterocyclic groups selected fromthe

class consisting of pyrralinyl. pyrrolidinyl piperidinyl, piperazinyl,
mor phol i nyl and t hi onor 5@8’ P(ﬁ?}]cyl %8%} e§ﬁﬁybmﬁé‘¥%’rsdct9(,6lqa€b°@ra€ﬂm§’ are
optionally nono- or pol yNsybsHNEbed-NWMEN noi eties independently sel ected
fromthe class consisting of: (i) oxo (IH)a) -OR101, wherein R101 is: (a)

i
a hydrogen atom -326°)Zlal\*l§9‘§’fﬂféhg@@03(a(~lﬁ§3 modO-s wherein n7isdhd lpods, wher ei n
11 (vherein 150 +s Ghn aatore bipRiar IR CBRZ wheRnghisy, T oxfeand. e
erein i s \%n - f ’ ind.
or -NwMe2, (c) acyl of 1 . . in.a hyd e omof said
acyl gr OU|(o i)s o);;ti onal | ;ﬁlregepl) g%ggﬁ%a{g‘nﬁ’? S{ﬁa nc—%@?é\ﬁ&d&f"%% apme, Qg gn
Tl L2 5,5 e e N A S 1

- CONR102R103, wherein R10Z and R103 are each | ndependent]

or alkyl of | to 7 atonsandwhederr R%hisRiRighesrtbrarRhealkesttli ot @ridpnsat ur at ed

hydr ocarbon bridge of 3 to 5 carbon
. atoms,

(vil) a quaternary group of the formula

R‘26
- Nt____ R27 Q
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
pharmaceutically acceptable, 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,
(E) amidino groups of the formula
N’Rzg
| 30
R
\(CHZ),/l\N’
' quen
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 R3! may additionally constitute a saturated hydrocarbon bridge of 3 to 5
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atons which together with the nitrogen atom between themform a
heterocyclic ring, and wherein one carbon atomin said hydrocarbon bridge
is optionally replaced by -0-, -NH, or -NMe-, or (e).,; 104 erein
RLO4 is alkyl of 1 to 7 atons, (iii) - CONRLOSRLOS, whepLRevETBE 28 K06
are each independently: (a) a hydrogen atom (b) straight or branched
alkyl of 1 to 7 atons or cycloalkyl of 3 to 7 atons, (c) benzoyl, (d)
benzyl or (e) phenyl, wherein said phenyl ring is optionally nono- or

pol ysubstituted with -OR112, wherein Rl 12 is alkyl of 1 to 6 carbon atons,

or, wherein §ﬁ9 sat ur at.ed hydrocarbon_bridge of 3
to 5 carbon at gﬁrr)é)%%o &853 Eeﬂrervl‘!\\ﬁylg‘htﬁ‘??il oﬁ?r{?%‘é‘éﬂ%gtt‘"c?ﬁ?m&%at hem form
a heterocycli dletdrdi‘[g'phaﬁdg,wl”lerel n one carbon atomin said hydrocarbon bridge
is optiona)ly replaced b , Oor - NMe- (iv) -COOR107, wherein R107
is a hydro@én%’fl "°<ﬁr°'§¥r°5&g°rﬁ°“8mabranched alkyl of 1 to 7 carbon atons ,
-327 21 Novenber 2003 (v) stga# ght or branched alkyl of | to 7 carbon
atons, al kenyl or al kynyl NIf 2 to 7 carbon atons, or cycloalkyl of 3 to 7

carbons, wherein one or e h rogen atons of said alkyl, alkenyl,
al kynyl or cycleal&bbly optional Iy replaced with a noiety
I ndependently sel ect ed u]je class consisting of: (a) oxo,

R

wherein s is 2, 3, 4, 5 or 6, and R32, R33, R34 and R35 are each,

independently, a hydrogen atom or alky1 of 1 to 3 carbon atoms, and wherein

two of R32, R33,R34 and R3S 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) 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,

(ii) -COOH,

(iii) -SOO0H,

(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,
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,

(vii) a group of the formula ~-CONR3IR40, 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
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(b) -OH (c) -ORL13, wherein R113 is alkyl of I to 6 carbon atoms, (d)
-OCOCH3, (e) -NH2, (t) -NHWe, (g) -Nwe2, (h) -CQ2H, and (i) -C2 R 14
wherein R114 is alkyl of 1 to 3 carbon atoms, or cyclggh@émg rz’%)oéo 7
carbons, (vi) acyl of 1 to 7 carbon atoms, which may be straight, "Branched
or cyclic, and wherein one or nore hydrogen atons of said acyl group is
optionally replaced with a noiety independently selected fromthe class
consisting of: (a) -OH (b) -OR1l15,wherein R115 is alkyl of 1 to 6 carbon
atonms, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f) -NHCOWe, (g) oxo, (h) -CQ2
R116, wherein RL16 i Sa@irkéd hidrodar d?ll:’r)h'ocg)@%}f’@'ib sth ato&}khicwbgétbgr\%ite
hal ogen atons, -328 21 Novenber 2003 (k) heterocycles _sgl ecte Fom't he
cl ass consisting of phe nistogen atpm betwéenshera foryl 8 hetérpeychiz ring) andrwttepdinl i ny|
and thi onorphol i nyl, cﬁx@%ax(b%}l aa)rrﬁ/{n 3fd lpy%}oecrar %E%lridgseegs%g}igrgall];rrgp a(;[eg yCI ass
consi sting of phenyl,

-O-, -NH-, or -NMe-,

(viii) a group of the formula ~OR41, wherein R41 isa 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
(xi) an amidino group of the formula
R

N/
ks

wherein R#3, R44 and R45 are each, independently, a hydrogen atom or
alkyl of 1 to 3 carbon atoms, and wherein two of R43, R44 and R4S 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,

(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¢ jg as hereinbefore defined,

(I)  saturated or unsaturated heterocyclic groups selected from the class consisting
of pyrrolinyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
thiomofpholinyl, wherein said heterocyclic groups are optionally mono- or
poly-substituted with moieties independently selected from the class consisting
of:

(i) oxo,
. (i) -OR101 wherein R101 js;

(a) ahydrogen atom,
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t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl and oxazolyl, (Vii)
-S02R108, wherein R108 is: (a) aryl or heteroaryl which is selected from
the group consisting of phenyl, thiophenyl, pyridyl, 9¥$&Nggbgy(m3furyl,
pyrrolyl, oxazolyl thiazolyl and pyrazolyl, wherein said aryl or
heteroaryl noiety is optionally substituted wwth one or nore' noieties
selected fromthe «class consisting of the hal ogen atons, straight or
branched al kyl of 1 to 6 carbons, and -OR117 (wherein RI 17 is hydrogen or
al kyl of 1 to 6 carbon atons), (b) a heterocycli¢ group selected fromthe

class consisting of (bpyratkyliafilny 7 cagpoms wiheieirydny Ipidpsieaatony bt safdlpyiol i nyl
and thi onorpholinyl, wherein said heterocyclic group is optionally
substituted with one or greHRisAptiendllygeplated it OHAR HE (wherein RHGisi sti ng

of the hal ogen atons, stjfai | kyl of t carhqns, and
-OR118 (wherein R118 is %&%&ﬁégg%gﬁgﬁgg&%%PSQGNﬁé’a'WCQE' 2 or (c)
strai ght or branched(chl kacyl of | & 7t a@rbonatwiresein ehehpdrog@ndtenf kaill acyroi ety is

optionally substituted with one or nore noieties selected fromthe class
consi sting of the hal ogeffour eptiorally senjared writhoOkheBA ! avbeytin®l i it 0 6
carbons, and -COR119 (wh | [ I |t car bon
atoms), (viii) -mgg,qﬁé@é:ﬁr@%@l@s’?éﬁ?’pﬁy )’g’% e-{"ﬁ%apm‘?ﬂ\% chis
sel ected fromthe cl@s CONRMIRAGGlherai K12 and RLODAE Rudh inBifich bt .
pyri mdinyl, furyl, pyrrolyl, oxazolyl, thiazolyl and pyrazolyl, %Iner ein
said aryl or heteroaryl aiydedgeniamm opdliyddl lky 7 atdnss, of whedinit 108 agae or nore

noi eties selected fromt hle03 class consisting of the hal ogen atoms, straight
or branched al kyl of -32'Y 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) -COOR194, wherein R104 is alkyl of 1 to 7 atoms,

(iii) -CONRIOSR106 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
atorﬁs,

(c) benzoyl,

(d) benzylor

(¢) 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) -COOR!LO7 wherein R107isa hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,
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21 Novenber 2003 (J) (K) 1 to 6 carbons, and -OR120 (wherein R120 is

hydr ogen or alkyl of | to 6 carbon atons), (b) a heterocyclic group
selected fromthe class consisting of pyrrolidinyl, pi i di

pi perazinyl, norpholinyl and thionorpholinyl, mhereinbEE#UeWE¥E2Q%&CIyI is
optionally substituted wth one or nore hal ogen, straight or branched
alkyl of I to 6 carbons, or -OR121 (wherein R121 is hydrogen or al kyl of 1
to 6 carbon atoms), or (c) straight or branched al kyl of 1 to 7 atons,
wherein said alkyl noiety is optionally substituted with one or nore

noi eties sel ect isting of the hal ogen ataons, straight
or branched al 8I Sgr?@?é%?g&égéﬁggg@éﬁycﬁ%@ﬂmﬁm aykpraiesyliad 2,y dr ogen
or alkyl of 1 to @GoZaaibon amisercycldabidyl o33 7 tachorsN@hbralnaie dr flopd™s. and
(xi) aryl or heteraqar whi ch is aakgct ed fromthe class consisting of

| .
phenyl, ~ t hi ophenyMY4i02es gipms ofsaid atlfl, alkenyl; alkynyl o5 gyelealiyl grawpds ol yi |
hi azol yI loptiond ; iR | , and
thi azoly pyrazo oytlondlgqgg@thuﬁ@&ole? @?@“ﬁém%ﬁg‘fg@%%&ffﬂg?ﬁgp an

-CN; X is an oxygen atom i s branche unbra to 3
carbon atons; R4 iceuastmedfp of the fornula - CH2R55, wherein, R55 is:

phenyl, which is o@,)i og%,l y substituted at the 4-position wth:

(b) -OH,

(c) -OR! 13, wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(e) -NH,

() -NHMe,

(8) -NMe,

() -COH, and

(i) -CO;R114 wherein R114 ig alkyl of I to 3 carbon atoms, or
cycloalkyl of3to 7 carbons,
(vi) acylof| 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,.

(b) -OR115,wherein R115is alkyl of 1 to 6 carbon atoms,

() -NH, |

(d) -NHMe,

() -NMe,,

() -NHCOMe,

(g) oxo, _

(h) -CO, Rl 16, wherein R116 js alkyl of 1 to 3 carbon atoms,
(i -CN,

(3) the halogen atoms,
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(A) R59c, which is aryl or heteroaryl selected fromthe class consisting of
phenyl, thiophenyl, pyri dy: pyLi m di nyl I and furyl, W?erel InI ontraGO}c a’égg
hydrogen atoms of said ar or heteroaryl group is optionally

leth g-330 21 Novenber 20%3 (i) branched or unbranched2hMNeyember 20030 6
carbon atonms or cycloalkyl of 3 to 6 carbon atoms, which alkyl or

cycl oakyl group is optionally nono- or polysubstituted with hal ogen or
oxo, (ii) -CN, (iii) nitro, or (iv) halogen, (B) nmethyl, (C branched or
unbranched al kyl of 2 to 6 carbon atonms or cycloal kyl of 3 to 6 carbon

atons, which al kyl ogcy [ ‘g titited with
hal ogen or oxo, y(D) « gﬁ%ﬁ%ﬁ%&leﬁcg&]& Sr‘?r‘h‘? °%f“‘%§f@f'ﬁ°ﬁﬁg‘ﬂn S
strai ght or branched aI Riperidifyl, pmoraslrwanmmphdhwhmdahxoﬁmmhyyhn@f 3to5

f wh R7 hydr ogen
ctom ot raignt or - bfnoRaforeTpus] e SOt e SoSiine of kol oal kyl o
3 to 5 carbon atons, (F)hl@hgﬁylplﬁyrpfyl tﬂyﬁrﬁl&hwhﬂryl— F¥¥folyt éﬁﬂ%‘kﬁi R73 is a

hydrogen atom a or kyl or acyl group of 1 to carbon
a%/omsg (G -CN ?Y‘ é(# 108' B‘F‘e"‘( ) lﬁal ogen; R5is Od; Zis =C(H-; and,

(@) arylor 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

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
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 -OR 118 (wherein R118 s 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

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
(@) 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

class consisting of the halogen atoms, straight or branched alkyl of
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R7 is C; or a pharmaceutically acceptable salt thereof. 5. A conpound of
the formula 1, as set forth in claiml1, wherein: Al is =N; A2 is =C(H)-;
-331 21 Novenber 2003 Dis =C(H)-, =C(S02R1)- or =C(C(Q R1l)-, wherein Rl is
selected fromthe class consisting of. (A -R 00d, wdilNPvERPer2ched or
unbranched al kyl of 1 to 6 carbon atons, alkenyl of 2 to 6 carbon atons or
cycl oal kyl or cycl oal kenyl of 3 to 6 carbon atons, in which al kyl,

al kenyl, cycl oal kyl -, or cycl oal kenyl group one or nore hydrogen atons are
optionally and independently replaced with: (i) (ii) oxo, a group of the
formul a - COOR18, wherein R18 is strai gg# or br_anch8d al kyl of 1 to 7
carbon atons or cycl oallkgI6 8rboss,asd SORAFY6rhesein id 20 35 lydmgen of alidybof or mul a
- CONR19R20, wherein Rl each, independently, a hydrogen atom
al kyl of 1 to 6 car bonqattg(%g%gaﬁ{c@s& oal kyl of 3 to 6 carbon atons, or
wherei n R19 and R2(abyondieidradyeliagronpbelectedfolyts claardandistiig gfge of 3 to 5
carbon atons which together. . wth thg I tyogen atom between them forma
heterocyclic ring, and 8L@‘inﬁl’ PIBF 'Bglr B’(?ﬁg‘éi"é! ppholinyl anddr ocar bon bri dge

[ GR2T. wherein RO1 is 4 yarogen bt pacm saidiRTecyklyt I BUSR MBS, |1 Tor
acyl group of 1 to 7 c a¥ithcme oF gege halpgane strpight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 g hydrogen or alkyl of 1 to 6
carbon atoms), or
(c) straight or branched alkyl of 1 to 7 atoms, wherein said alkyl
moiéty 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,
(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 i
® <N
X  isanoxygen atom;
R3 s branched'or unbranched alkyl of 1 to 3 carbon atoms;
R4 s a group of the formula ~CH)R35, wherein,
R3S is:
phenyl, which is optionally substituted at the 4-position with:
(A) R9¢, 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:

-330-



one or nore hydrogen atons of said al kyl or acyl group are optionally
replaced with a group independently selected fromthe class consisting of
-OH, -Qalkyl (wherein the alkyl noiety contains 1 to 6_carbon atora%),

-NH2, -NHVE and -NMe2, (v) a group of the fornmula - NR23RMPVeRARr 03 R23 and
R24 are each, independently, (a) a hydrogen atom (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 hydrogen atons of said al kyl or acyl group are
optionally replaced wth a group independently selected fromthe class

i st f -332 2g)No ' I et
consisting o ) Uﬁ%g@ﬁ@&aﬁc%ﬁaﬂ(%&gt,h 6 B%'td}nst&ecg?io?%gl moi ety

isl to 6 carbon atons), - , -NHWVe and =N (c) a group formul a

- (CH2) . COOH, wherei n m i ef Dto 6 caghonatoms) whichopllod jor oyclodky! gronprid a

- (CH2) "O00R25, wherein n_j 2. . el n 5 is straight or
branched afikyl of 1 to 6°l%t§°r" 8%3(1&‘3%&% P °§@&s{‘§§‘]"%§“&? Baﬁ%ge&ort%g, for mul a

- (CH2) "CONHR25, wheréi)n «CN,s 0, 1 or 2, and wherein R25 is straight or
branched al kyl of 1 I.o 6 carbon atonms, (vi) a quaternary group of the
formula R 26 1 + 27N BB ORo5 yherein R26, R27 and R28 are each,

i ndependent |y, a brageeghlggen, unbranched al kyl group of 1 to 7 carbon atons

and @ isa (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
monosubstituted with halogen or oxo,

(D) a group of the formula -COOR67, 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 isa hydrogen atom,
straight or branched alkyl of 1 to 5 carbon atoms, or cycloalkyl of 3 to 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,

G) N,
(H) nitro, or
() halogen;

RS isCl

Z  is =C(H)-; and,

R7 iscy

or a pharmaceutically acceptable salt thereof.

5. A compound of the formula I, as set forth in claim 1, wherein:
Al s =N-;
A2 is=C(H)-;
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phar maceutically acceptabl e counter ion, or (vii) a cycloal kyl group of 3
to 7 carbon atons, (B) branched or unbranched carboxylic acid groups of 3
to 6 carbon atons, (C) branched or unbranched phosphog%& acig §ps of 2
to 6 carbon atons, (D) branched or unbranched sul foni oVeMgT of 2 to
6 carbon atons, (E) am dino groups of the formula R29 Rao ~(CH2 N R31
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 nay additionally constitute a saturated hydrocarbon bridge of

3to5 -333, 2 ve 03 rhon ataqns which together with the

ni trogeR at 5%&9*05%@&%'%&:@%&’%6&%&}df’ sedegtedhfomgbeielrssi no gr oups
of the for Rishh t3 34 ~(CHz)~N N R R32 R35 wherein s is 2, 3, 4, 5 or 6,
and R32, R33, and R35 are each, independently, a hydrogen atom or

al kyl of | t0 3 globopygl gs. and wherein two of R32, R33, R34 and R35 may
additionally ‘constitute a saturated hydrocarbon bridge of 3 to 5 carbon
atons whi ch t ogweiahed of wibrarishedhalkylofdrto 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) oxo,

(ii) a group of the formula ~COOR18, wherein R18 is straight or branched

alky! 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

- 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
one carbon atom in said hydrocarbon bridge is optionally replaced by
-0-, -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, 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 -NMe;,

(v) agroup of the formula -~NR23R24, wherein R23 and R24 are each,
independently,

(@ a hyd_rogen 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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aton(s) between themforma heterocyclic ring, (G groups of the formula
-NR4A6R47, wherein R46 and R47 are each independently a hydrogen atom
phenyl which is optionally nonosubstituted w th hal ogen, or R100d, wherein
R100d i s as hereinbefore defined, (H) saturated or unsaftoxemBensr ocyclic
groups selected fromthe class consisting of pyrrolinyl, pyrrolidinyl,

pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl, wherein said
het erocyclic groups are optionally nono- or poly-substituted with noieties
i ndependently selected fromthe class consisting .of: (i) oxo, (ii) -OR101,

wherein R101 is: a) a r at o b) ,,al kyl  of to 7 carbons, wherein
any hydrogen atom gf)sai'ggfggﬁﬂ (B'ﬁl%%k' ﬁﬁ‘s)aﬂ?fk I%’H:Qf 1%%5&%@&?‘%9*} - OH,
-OR110 (wherein R110 i s -N&h, -NHMeE andiNlMyg, of 1 to 6 carbon atons), -NH2,
-NHMe or -NwMe2, (c) acyl of 1 to 7 carbans \e:/herei n any hydrogen atom of

said acyl group is ‘6 tiacﬁ'i%l‘m‘ift?%fﬂ"&&@d'(%h Q. whyrgin misGerdin R | |
is an alkyl noiety Qf 1 to 6 r bon at P s - NHVe or - NMeg, -334 21
Novenmber 2003 (d) - é&Rf(ﬁﬁ%%‘?ﬁﬁﬁ’ngﬁrﬁ%cgwﬁmﬁgﬂaw 59 hor 3, and
i ndependently a hydr oggfhealiPRROks Rlalopt | n,.R102
and R103 constitute'a sateur at ed Shyglr%‘cg%rgl:\w ?iag(&'gsgyﬁyf?%b(gﬂ?éﬁ%ooﬁ at ons
whi ch toget her with (ghe aniréupdsitie RinaMabgCHERCONHRRAS GhBleh n 181, ¢lopgyCl i C
ring, and wherein one carbon atomin said hydrocar bon bri dge is optionally
repl aced by -0-, -NH, @ndwiidein R$}is s(reight @UPRLM4] alidhlosfal to 6REbni s al kyl of
| to 7 atons,
atoms,
(vi) a Ciuatemary group of the formula

R26

R2
wherein R26, R27 and R28 gre each, independently, a branched or

unbranched alkyl group of 1 to 7 carbon atoms and Q- is a
phamaceutically acceptable counter ion, or
(vii) 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

N/st
Vlk /R30
\(CHz' 4 N
Lo
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 bridgeof 3 to 5
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(ii1) -CONRLO5R106, wherein R105 and R106 are each independently: (a) a
hydr ogen atom (b) straight or branched alkyl of 1 to 7 atons or cycl oal kyl
of 3to 7 atons, (c) benzoyl, (d) benzyl or (e) phen%( N vvhereiz\%H ai d
phenyl ring is optionally nmono- or polysubstituted w th 2§ rein
R112 is alkyl of 1 to 6 carbon atons, or, wherein RL05 and R106 constitute
a saturated hydrocarbon bridge of 3 to 5 carbon atons which together with
the nitrogen atom between them forma heterocyclic ring, and wherein one
carbon atomin said hydrocarbon bridge is optionally replaced by -0-, -NH,
or -NMme-, (iv) -COORL07, wherein R107 is a hydrogen ato or, strai ght or
branched al kylCahonAlqms "?h‘\é\gf'o@SWc'é‘f’B]i’Tﬂ’,e 98egafom mefw?cngk%&faua al kyl of 1

to 7 carbon at qg&mc?lck@ﬁyé, or alkynyl 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 kdhy!| guanidipgygroups ofthelferanuly| group is optionally replaced with a
noi ety i1 ndependently sel ected,gromthe class consisting of (a) oxo, (b)
-OH, -335 21 Novenber 2003 p( -OR113, wherein R113 is alkyl of | to 6
carbon atons, (d) -OCOCH3,||(e) 3NH2, (f) -NHWe,

—(CHy) R

R?2 RS

whereinsis 2, 3,4, Sor 6, and R32, R33, R34 and R39S 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,

(G) groups of the formula -NR46R47 wherein R46 and R47 are each
independently a hydrogen atom, phenyl which is optionally monosubstituted
with halogen, or RlOOd, wherein R100d js a5 hereinbefore defined,

(H) 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:

(i) oxo,
(i) -OR!Ol wherein R101 js:

(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 jg
an alkyl moiety of | to 6 carbon atoms), -NH3, -NHMe or -NMe,,

(c) acylof 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,,
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(g) -Nwe2, (h) -CO2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3
carbon atons, 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 atoms of said acyl group is optionally repl aébdAXPPREL20RF ety

I ndependently selected fromthe class consisting of: (a) -OH (b) -OR

15, wherein R115 is alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHWe, (e)
-NMe2, (f) -NHCOwe, (g) oxo, (h) -CO2 R116, wherein R116 is alkyl of 1 to
3 carbon atons, (i) -CN, (j) the hal ogen atons, (k) heterocycles selected

fromthe class congjsti lphol | di ny pi hdi nyl  piperazinyl,
nor phol i nyl and th?d(;mfrp 0 F?} O@aWhere'(nlémézra)‘?pQ@pbﬁéetéF% pendenthct ed from

h I i St I ' I ' AW T, , fury[,
byt ol T and oxazol yi % RGE ol B QRVPSHA 1o DGR vl FI02 A4 1 (-

heteroaryl which is seR& efstitu@a dah@a@d BYdroERBS Bidgarafo SREEBY! -
t hi ophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl thiazolyl and
pyrazol yl, wherein sai#oms yhichtogethervggy the niftoigen gtopsbet e tham fowesber 2003

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

(e) -COORI04 wherein R104 js alkyl of 1 to 7 atoms,

(iii) -CONRIOSRI06 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 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
form a heterocyclic ring, and wherein one carbon atom in said
hydrocarbon bridge is optionally replaced by -O-, -NH-, or -NMe-,

(iv) -COORIO07 wherein R107 jsa 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 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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optionally substituted with one or nore noieties selected fromthe class
consi sting of the halogen atons, straight or branched alkyl of 1 to 6
carbons, and -OR117 (wherein R117 is hydrogen or alkyl of 1 to 6 carbon
atoms), (b) a heterocyclic group selected fromthe ci adtNo¥eEPeR24% of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
wherein said heterocyclic group is optionally substituted with one or nore
noi eties selected fromthe class consisting of the hal ogen atons, straight
~or branched alkyl of 1 to 6 carbons, and -OR118 (wherein R118 is hydrogen
or alkyl of 1 to 6 carbon atqens), or (c) straight or branched al kyl of 1
to 7 atonms, wherein s 5d ‘8@3}?'“’%&5?‘6@)1?35%ﬂb!lio(ﬁgaoﬁyafbebsmsut ed with one
or nore noieties sel egyedodd@m,the class consisting of the hal ogen atons,
straight or branched alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is
hydrogen or al kyl of(e) t » carbon atons), (viii) -COR109, wherein R109
is: (a) aryl or hetergaryl pch is selected fromthe class consisting of
phenyl , thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl, oxazolyl,

t hi azol yl and pyrazol(g), -WNMg.ein said aryl or heteroaryl noiety is
optionally substi tute(g Wi t&ﬁne or nore noieties selected fromthe class
consi sting of the hal enCtk n%“,d straight or branched alkyl of 1 to 6
carbons, and -OR120 (mher gj 0.is.h ge r.alkyl of | to 6 carbon
atons), (b) a heterocycl i'g“!dé t]jﬁw%feé'b%(g{i‘p‘gf‘@?(f?@@m CRLRON ARG} ng of
pyrrolidinyl, piperidinylcyclpalpgldfaitoy carbdag,phol i nyl and thi onorpholinyl,
wherei n said het e{g)cycl |.is optionally substituted wth one or nore

hal ogen, strai ght 8 "aS¥E{cdhRd carbeatases, which may be straight, branched or cyclic,

and wherein one or more hydrogen atoms of said acyl group is dptional]y

replaced with a moiety independently selected from the class consisting

of:

(@) -OH,

() -OR!13,wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,,

(d) -NHMe,

(C) -NMe;,

(f) -NHCOMe,

(g) oxo,

(h) -CO;R116, wherein R116 is alkyl of 1 to 3 carbon atoms,
(® -CN,

(G) the halogeﬁ atoms,

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

()  aryl orheteroaryl selected from the class consisting of phenyl,
thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl and oxazolyl,

(vii) -SO,R!'®, wherein R'® is:

(@) aryl or heteroary! 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

-336-



carbons, or -OR121 (wherein R121 is hydrogen or alkyl of i to 6 carbon
atons), or -337 21 Novenber 2003 (1) (c) straight or branched alkyl of | to
7 atons, wherein said alkyl npiety is optionally substituted with one or
nore noieties selected fromthe class consisting of tRBéNeNe®§en2M3ons,
straight or branched alkyl of 1 to 6 carbons, and -OR122 (wherein R122 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 class

consi sting of phenyl, thiophenyl, pyridyl, pyrimdinyl, furyl, pyrrolyl,

oxazolyl, thiazolyl, pyB%{&%} suﬂsgﬁi%ﬁ g&/déng%rg n(ggh%ﬁﬁlgg ¥élfﬁ£§({]ﬁj%+ X hal ogen

atons, X is an oxygen ato I's branc r unbranched a to 3
carbon atons; R4 is a gelasgroosfistingeofitir aldgan aOHRRSEightioe beinohedraB5, iof :
phenyl, which is optionally substituted 317 t he iagglsli_tion with: (A R59d,
which is aryl or heteroat Q6 satbars and QRN (wherei dehydrogénny alleyl ophenyl |,

t hi ophenyl, pyridyl, pyri%@kﬁlﬁ{mﬁ@ﬂ{sj uryl, wherein one of the hydrogen
atons of said aryl or heteroaryl group is optionally replaced wth: (i)
branched or unbranchéy aa kgterogjclic granptelteated fronathe whsocomsisgthpaf kyl of 3 to

6 carbon atons, which al kyl .or cycl oak roup s optionally nono- or
pol ysubstituted with hal Bé_é?‘l'dé[fﬁ’&%e, %"X’Il' pibetazinyl, morpgo_lmyl and

: 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 -OR!18 (wherein R118 jg 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

alkyl of 1 to 6 carbons, and -OR119 (wherein R119 is hydrogen or
alkyl of 1 to 6 carbon atoms), 3
(viii) -COR'®, wherein R'? is:

(a) aryl or heteroaryl which is selected from the claés consisting of
phenyl, thiophenyl, pyridyl, pyrimidinyl, furyl, pyrrolyl, 6xazolyl,
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 -OR 120 (wherein R120 js hydrogen or alkyl of
1 to 6 carbon atoms), | ’

(b) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholiny! and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one or more halogen, straight or branched alkyl of 1 to 6
carbons, or -OR 121 (wherein R121 is hydrogen or alkyl of 1 to 6

carbon atoms), or
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(it) -CN, (iti) nitro, or (iv) halogen, (B) nmethyl, (C branched or
unbranched al kyl of 2 to 6 carbon atoms or cycl oia: kyl of 3 E)Ot"? ;:a(rjbonth
atons, which al kyl or cycloakyl group is optionally nonosubstituted w

hal ogen or oxo, -338 21 November 2003 (D) a group of tRéNoyembea200800R67,
wherein R67 is straight or branched alkyl of | to 5 carbon atons or
cycloal kyl of 3 to 5 carbon atons, (E) a group of the formula - COR72,
wherein R72 is a hydrogen atom straight or branched al kyl of 1 to 5
carbon atons, or cycloal kyl of 3 to 5 carbon atons, I(E)Ia gro]thlo of tIhE I
formula -OR73, wherein R73 is a hydrogen atom an alkyl, or uor oal kyl or
acyl group of 1 to 7(® rBHﬁ‘ggierH?“CPES?amﬁl\@“'qu)atwm,nﬂ}ermnsalqwkyhal ogen; R5

thereof - 21 Novenber 20050 A aftonaftf b PRAATAGE U idnord rRGSERbAeE 171
claim1, wherein: Al is from thesfass sonsigfing of the haloge 4602 Rtaighbr brahdBe®) R1) - ,
wherein Rl is sel ept ed f raﬂcr;?l tofh ?tocé gasrgoncs?gr;sdl -%[Iltﬁg (8vfhiarcin RI122 g h;drogen or
alkyl of I 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,
pyrazolyl, isoxazolyl and imidazolyl, and
(I)  the halogen atoms,

X  isan oxygen atom;
R3  is branched or unbranched alkyl of 1 to 3 carbon atoms;

R* s a group of the formula ~CH,R55, wherein,
R33 is:

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

(A) RS9, 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: . _

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

monosubstituted with halogen or oxo,
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(A) _R100e, which is: branched or unbranched al kyl of 1 to 6 carbon atons,
al kenyl of 2 to 6 carbon atons or cycloal kyl or cycl oal kenyl of 3 to 6
carbon atons, in which alkyl, alkenyl, cycloal kyl or cycloal kenyl group
one or nore hydrogen atoms are optionally and i ndependéidvgmbep?eed wit h:
(i) oxo, (ii) a group of the fornmula -COORL8, wherein R18 is straight or
branched alkyl of 1 to 7 carbon atons or cycloal kyl of 3 to 6 carbon
atons, (iii) a group of the formula. -CONRL9R20, wherein R19 and R20 are
each, independently, a hydrogen atom alkyl of 1-to 6 carbon atons or

cycl oal kyl of 3 t i d R20 . constitute a
saturated hydr ocg R)on gé&o Hﬁul? C éfio céet"bﬁgﬁ\’/ﬁﬁ”@fghfﬁ"&é’f‘?@fe dwith
the nitrogen atom behﬂ@bﬁflttheimaﬂwmmanklet &obeiol be3 bd NearbéstoBer ei n - one
carbon atomin said hydrocarbon bridge optlonally repl aced by -0-,
-NH, or -Nve-, (EV) agroppedthedformile —C6) Pci?l whe@izoR /2 mehyamgemafbm s a

hyd I
oL ogen atom o 2, AP B ORISR T 8 i oW oRIGH 8 oo 4.,

group are optionallycabephtemed wi th a group independently selected fromthe
class consisting of -OH -Qalkyl (mher in the alkyl noiety contains 1 to 6
carbon atoms), {RH2R grovpivé therfarmpinveOR 7d; wherginR % igaduyiirogén 4tom, &or mul a

A P e 0 SR L e N T

7 carbon atons oKG) cyCiNpal kyl of 3 to 7 carbon atons, wherein said one or
nor e

(H) nitro, or
()  halogen;
RS is Cl;
Z  is=C(H)-; and,
R7 isCl

or a pharmaceutically acceptable salt thereof.
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hydrogen atons of said al kyl or acyl group are optionally replaced;, with a
group i ndependently selected fromthe class consisting of -CH -Qalkyl
(wherein the alkyl noiety is 1 to 6 carbon atons), -NH2, -NHMe and - NMe2,
(c) a group of the formula -{CH2)nDOOH, wherein mis 021N06?m29f%@)3 a group
of the fornmula -(CH2)"000R25, 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 - (CH2) " CONHR25, wherein nis 0, 1 or 2, and wherein R25 is straight
or branched alkyl of I to 6 carbon atons, (B) groups of the formula

-NRAGRAE, WASIBigbuld 6t ﬁ‘l@%tﬁfﬂa lalég%e?? l?mn ndspe “%eﬁ%{{ gggnhydr O%ﬁgogt om

phenyl mhlch i s optionally nondsu or wher ei n
R100e i & as1sh=€N.¢| nbef ore defl ned, and (O saturat ed or unsaturated

het er ocyéﬁl ic groups selected fromthe class consisti ng of pyrrolinyl,
pyrroli en nyis—(ﬁﬂ)eri di nyl, piperazinyl, norpholinyl and thionorpholinyl,
wherein_said hetergi%cl iC grou s are optionally nono- or poly-substitut ed

wi th moPet i 85G(H@2BehoerOG(QIR! )ecwbetemm'rnstsbmteﬂ f9/ tﬁ@asssscbhﬂam Q. (i) _oxo,
(ii) -OR101, wherein R101 is: (a) a hydrogen atom (b) alkyl fg 1to7
carbons, whedei TR ' whidh égen at om of said alkyl group is optionally

replaced with - | rein 10is an alkyl noiety of 1 to 6

.carbon atons), Nﬂ”z’%’ Rﬁ%&ﬁh‘? ] t()é)cagwptqﬁs alkeryl pf 2 80 oarbon wher ei n

any hydrogen atammswbrqaloilmw cchfaméayu0?3qet6'c9%h'avon§se @tﬁﬁfl th -OH
a

-OR111 (wherein R11 Ey moiety of 1 to 6 caf - NH2,
-NHVEe or - NWe2.2 %‘W cycloal lor cycloalkenyl group one or more hydrogen atoms arc

optionally and independently replaced with:
(i) oxo,
(ii)  a group of the formula —COOR!8, wherein R18 ig straight or branched

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

(ii) - a group of the formula ~CONR 19R20, 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
-O-, -NH-, or -NMe-,

(i.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
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),

» -NHMe and -NMe,, or

(v)  agroup of the formula -NR23R24, wherein R23 and R24 are each,
independently,

(a) ahydrogen atom,
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21 Novenber 2003 (d) -CONRLO2R103, wherein R102 and R103 are each

I ndependently a hydrogen atomor alkyl of | to 7 atons, or wherein R 102
and R103 constitute a saturated hydrocarbon bridge of 3 to 5 carbon atons
whi ch together with the nitrogen atom between them f or &l &ovaber 288! i ¢
ring, and wherein one carbon atomin said hydrocarbon bridge is optionally
replaced by -0-, -NH, or -Nwve-, or (e) -COOR104, wherein R104 is al kyl of
1to 7 atonms, (iii) -CONRLO5R106, wherein R105 and R106 are each

i ndependently: (a) a hydrogen atom or (b) straight or branched al kyl of I

to 7 atons or cycl tQ 7 R105 and R106
constitute a satur ed %}t(?ggmbl% a@?y?a@%wg?f kyf\{fc%g% BYROGt oms whi ch
together with the nit rogﬁdmlk}dbﬁmd)‘%manatbﬂem/[fndiélmsfﬁdbﬂ&Sfﬁ@b&' icring, and
wherein one carbon ato in said h ro ar bon brldge is optionally replaced

by - 0-, -NH, or - Nvehydreggpato B BraRpaTe epsiogaliy plsgedh. at om  or
strai ght or branched @ktﬁ)é'gr&fp 1&déﬂén3enﬁ9%@9&e@f‘r@ﬁﬁh lﬁéé)coﬁ&%t or
branched al kyl of I to 7 carbon atons, al kenyl or f<yny 0 to 7 carbon

atoms, or cycl oal kyl ofORB, Qglkyl é\aheb@néhe alhémtﬁymwbt@carmreatomy)dr ogen at oms

of said al kyl, alkenyl Nﬁl k e - | oal kyl group is optionally replaced

wWth a noiety i ndependent? y se ect ed Tfomthe class consisti ng of< (a) oxo,
(b) -OH, (c) -OR11%) wngronpof RE¥Smida A0H).COOH, whe€inaaid®N GHONs. ,

(d) 4 group of the formula ~(CH,),COOR25, wherein nis 0, 1 or 2, and
wherein R25 is straight or branched alkyl of 1 to 6 carbon atoms, or

(¢) agroup of the formula ~(CH,),CONHR25, whereinn is 0, 1 or 2,
and wherein R25 s 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 a5 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
of:

(i) oxo,
(i) -ORIOL wherein R10! s;

(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 jg
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 (wherei;l R111 g
an alkyl moiety of 1 to 6 carbon atoms), -NH>, -NHMe or -NMe,,
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(d) -OCOCH3, (e) -NH2, (f) -NHwe, -342 21 Novenber 2003 (g) -Nwme2, (h)
-C2H, and (i) -CO2 R114 wherein R114 is alkyl of I to 3 carbon atom; or
cycloal kyl of 3 to 7 carbons, (vi) acyl of 1 to 7 carﬁg élatorrg

be straight, branched or cyclic, and wherein one or / Bk
said acyl group is optionally replaced with a noiety i ndependent ly
selected fromthe class consisting of. (a) -OH (b) -ORlL 15, wherein R115
is alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f)
-NHCOwe, (g) oxo, (h) -CO2 R116, wherein R116 is'alkyl of 1 to 3 carbon

t , [ CN, | t het | | ected f th
2I ggg coglsi)stl ng 5311( )py:?%ﬂ?l %E 3aW§Ft§H}I|£§) el?ﬁg g&%sd;‘fepeeg‘iﬂiﬂbiolr?nmyl ©

and t hi onorpholinyl, a I sel ct ed i he cl ass
consi sting of phenyl, Q(ﬁ %eny{)%oﬁgpqufﬁogﬁ%hs "{?'i‘e reip y?,a“éyrrolyl and

oxazolyl, (vii) - s RR033 cOMIBRR DsdtiBRd h§drocarbon bridge of 3 to 5 carbon

atoms which together with the nitrogen atom between them form a

at oms of

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

(e) -COORI®4 wherein R104 is alkyl of 1 to 7 atoms,
(i) -CONRIOSR106, 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,

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 is a hydrogen atom, or straight or branched
alkyl of 1 to 7 carbon atoms ,

(v) straight or branched alkyl of I 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,

(c) -ORI113 wherein R113 is alkyl of 1 to 6 carbon atoms,
(d) -OCOCH,,

(&) -NH,

(f) -NHMe,
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(a) phenyl, wherein said phenyl noiety is optionally substituted with one
or nore noieties selected fromthe class consisting of the halogen atons,
straight or branched alkyl of 1 to 6 carbons, and - R4, QM@ Jfﬂdﬁ R 17
is hydrogen or alkyl of I to 6 carbon atons), (b) a heterocyc i'c group
selected fromthe class consisting of pyrrolidinyl, piperidinyl,

pi perazi nyl, norpholinyl and -343 21 Novenber 2003 thionDrphoIinyI, wher ei n
said heterocyclic group is optionally substituted with one or nore

noi eties selected fromthe class consisting of the hal ogen atons, straight
or branched aIkyI gy I ,,6 carbons, and -OR118 (wherein R118 is hydrogen
or al kyl of é oR atons), or (c) straight or branched al kyl of |
to 7 atons, mhereKh)saﬁ@ﬂﬁMh#l noiety is optionally substituted with one
or nore noieties selected omthe Iass conS|st|ng of the hal ogen atons,
strai ght or branciBd @@k?— h%fWHR@ daplkghef 1 tnticarkymatomgadierein R 19 is
hydrogen or al kyl of I ), (VIII) - COR109, wherein R109
is: (a) phenyl, mherel%ﬂégFg0?§ggzgaﬁ%ﬁgfy is optionally substituted with
one or nore m:(vz)t iaepl offéltedtcuboni atmmst thd:lma;,sbecabmhs,thrm@hod ortdyel:c hal ogen

at ons, stralght or Qr%nched E to 6 caébon o émherein
R120 i s hydrogen &P¢¥ ﬁ'ﬂ‘ﬂn?ﬂﬂoi °c5° y%rgg%bﬁomép Pl acyf 550“8 'ﬁ%ﬁt{é’f’@& clic
group sel ected fr qeplidea wilthashoiegnadsiehdgntigfselepyed Hidki ik Rlaks cdusivgag di nyl ,

pi perazi nyl, norphaglinyl and thionorpholinyl, wherein said heterocyclyl is
optionally subst i ©ft ed

(a) -OH,

(b) -OR!!5.wherein R115 is alkyl of 1 to 6 carbon atoms,

(c) -NH,

(d) -NHMe,

(e) -NMey,

(f) -NHCOMe,

(8) oxo,

(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 pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and

(I)  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
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

pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
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wi th 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 atoms), or (c)
straight or branched alkyl of 1 to 7 atons, wherein sai | K ety is
optionally substituted with one or nore noieties sel ec?gé\%\’?%{’g?ﬁ?@g cl ass
consi sting of the hal ogen atons, straight or branched alkyl of 1 to 6
carbons, and -OR122 (wherein R122 is hydrogen or alkyl of 1 to 6 carbon
atons), and (ix) -CHO X is an oxygen atom R3 is branched or unbranched
al kyl of 1 to 3 carbon atons; -344 21 Novenber 2003 R4 is a group of thed
formul a - CH2R55, wherejn, R55 is: phenyl,. ich is optionally substitute

at the 4-position vm'th{.h"t[ﬂ?rp gil, \%ﬁgﬁszf!g\‘\%emcyg}c gy ertigallye| ect ed from

the class consisting ofubsftueith éddi RRAGEWoietieY ElEdttd frbpithddigisny! and
furyl, wherein one of the, hydrogen atons of said aryl or heteroaryl group

i s optionally repl acedon#isting of the halegen stoms,straight enbranchied alkylofilrto 6 or ~ (i v)
hal ogen, (B) methyl, éar oﬁs,czla\rlid -O(R[?)lsrz\i)v}xér%in 19“8 ig Egldrggelnoc%%ﬂ(;yl of 1to 6
carbon atoms), or
(c) straighil 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

alky! 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) 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
-OR120 (wherein R120 js hydrogen or alkyl of | to 6 carbon
atoms), |

(b) a heterocyclic 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 js hydrogen or alkyl of 1 to 6
carbon atoms), or

(c) straight or branched alkyl of 1 to 7 atoms, wherein said alky!
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), and
(ix) -CHO;
X  isanoxygen atom;

R3  isbranched or unbranched alkyl of 1 to 3 carbon atoms;
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RS is d; Zis =C(H)-; and, R7 is d; or a pharnmaceutically acceptable
salt thereof. 7. A conpound of the fornula I, as set forth in claim1l,
wherein: A1l is =N; A2 is =C(H)-; Dis =C(SQ2RI) - %Oﬁ %0-0, wherein
Rl is selected fromthe class consisting of: (A RlOO@1 THe 3br anched
or unbranched alkyl of 1 to 6 carbon atonms or cycloal kyl of 3 to 6 carbon
atons, in which alkyl, or cycloal kyl group one to three hydrogen atons are
optionally and independently replaced with: -345 21 Novenber 2003 (i) oxo,
(ii) a group of the fornmula -COOR18, wherein R18 is straight or branched

al kyl at ons cl,oal. kyl of 3 to 6 carbon atonms, a group
of %/he ormJ %Zu%g\ﬁgf _Q\ﬁ%ﬁ'{gy lﬁeﬂ? and R20 are each, |ndependently,
a hydrogen ggom al kyl of 1 to 6 carbon atons or cycl oal kyI of 3to 6
carbon at o#s %r wherein R19 and R20 constitute a saturated hydr ocar bon
bridge of 3 topEengBMWHth i8 PG isGhEtILREPAt IRy 4-Pbdition Wille Ni trogen atom

bet ween them form a heterocycl ic ring, and wherein one carbon atomin said
hydr ocar bon br (AlgeR?%E, whichamatyl gr hatgbaybstldoed fedin the-chdsk comgistinglde-, (iv) a

group of the fornul,a erei. n R21 1. atom o a strai ght
or branched al kyl % l}enﬁ%o \égp ‘Pyll l}ygm;‘ilgg]rag\éguq? reub?“e( they group of
the fornula - NR23RRdiropthatdhd o33 afthr Rtran? efiphs optidﬁdﬁpﬁeﬁs%eal Y,

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

(i1i) nitro, or

(iv) halogen,

(B) methyl,
(O -CN,
(D) nitro, or
(E) halogen;
R isCL
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)-;
D is=C(SOR1)- or =C(C(O)R!)-, wherein R1 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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(a) a hydrogen atom (b) straight or branched al kyl or acyl of 1 to 7
carbon atons or cycloalkyl of 3 to 7 carbon atons, (c) a group of the
formula -(CH2), nOOOH, wherein mis 0, 1 or 2, (d) a grgwgl of the f rmJIa
- (CH2) nOOOR25, wherein nis 0, 1 or 2, and wherein R2% NEV&Pbeliil
branched al kyl of 1 to 6 carbon atons, or (e) a group of the forrrula

- (CH2) nCONHR25, wherein nis 0, 1 or 2, and wherein R25 is straight or
branched al kyl of | to 6 carbon atons, and (B) saturated heterocyclic

gr oups selected fron1the class consisting of pyrrolidinyl, piperidinyl,
pi perazi nyl , |nyI and thionDrphoIinyI wherein said heterocyclic
groups are opt| y nono- substltuted with noieties independently

selected fromt i rein R101
is: -346 21 Nov(feb@rrbedré8 Ogﬂﬁigﬁhﬁg'gé%%ng é‘?l)é%m qglaﬁtﬂcﬁ]ﬁ}fﬁbrﬁ%@ car bons,

wherein one hydrog@fH(YépE)th)’f cas’bomhtahkytcychaﬂqpofﬁtm@barb@ﬁétbmsrepI aced with

-OH, -OR110 (V\/nereln R110.is._ an allal {;g)@ty of t06carbon at ons) ,
-NH2, - NHMVe or "&l\/élzgm‘(f&fth‘?:gﬂmb‘ﬁ"p NR rbrbmsm Rileaneli R2Gare elghgr ogen at om

of said acyl  grougpd emhglpquggbr()g&epgo Cg@?w‘ﬁﬁz"gﬁ“ 0?01%}%0 \IthNErzel n R 11

is an alkyl noiety o to 6 on at ons (d)

- CONR102R103, wher eyaomﬁ%fandﬁla&@an afomse&CbhéraHWQQQQ@éﬂO%on i Qr ogen at om
or alkyl of 1 to 7 atonms, wherein RL02 and R103 constitute a saturated

hydr ocar bon bri dge S@P”@@'ﬂ@"&@%éﬂds@eﬂfm Swartom atergewhich togettier g ni t r ogen
at om bet ween them ik fMirdgen 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) 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, or
(v) agroup 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, )
(¢) agroup of the formula |(CH,),COOH, wherein m is 0, 1o0r2,
(d) a group of the formula (CH;),COOR25, wherein n is 0,1 or2,and
wherein R25 js straight or branched alky! of 1 to 6 carbon atoms, or
(¢) a group of the formula «(CH,),CONHR25, wherein n is 0,1 or2,
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 pyrrolidiny],
piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, wherein said
heterocyclic groups are optionally mono- or di-substituted with moieties
independently selected from the class consistitig of:
(i) oxo,

(i) -ORIO! wherein R101 js:
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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) -COORL04, wherein
R104 is alkyl of 1 to 7 atoms, (iii) -CONRLO5R106, V\he?flemv%%ggr R106
are each independently: (a) a hydrogen atom or (b) straight or~branched
alkyl of 1 to 7 atons or cycloalkyl of 3 to 7 atons, wherein said al kyl or
cycl oal kyl group is optionally nonosubstituted with -OH -0OR123 (wherein
R123 is an alkyl noiety of 1 to 6 carbon atons), -NH2, -NHWe, -NW2,
pyrrolidinyl, piperidinyl, piperazinyl or norpholinyl, or, wherein RL05 and
R106 constitute a gatujgi@epdhadsRcar bon bridge of 3 to 5 carbon atons

whi ch together with the nitrogen atom between themforma heterocyclic
ring, and wherein One alkglraidrio tcarbons whgrein enehysicegenaton of shidbalkgl opt i onal |y
replaced by -0-, -NH, or -NMve-, (iv) - 107, wherein RL07,j.s. a hydrogen
atom or straight or bg‘QHBFFé%ﬂ’“O%IWJFPiB‘fedIW‘EiE Hcé?%@r? (&@SWR!@Z'F 21
Novenber 2003 (v) straj i I _},Hm INBfe9Bs Or
cycloal kyl of 3 to 7 %g?%%?l&mgggfﬁc?ﬁgykgﬁs?ﬁgtgﬂhy rogleaﬁ at o?hs of said
al kyl or cycl oal kylc) gaeylhpf | o berhansavhereinopt hpdragen atbmaofisaid @cyl

i ndependently selected from the class consisting qgf; (a) oxo,,,.(b). -OH
(c) -ORL13, wherein RI B%YP iSOPLoRally fala%dt%t%‘%rmlét(wh%r?m I%)‘a‘)l is coocHs,

an alkyl moiety of 1 to 6 carbon atoms), -NH,, -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 S 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

() -COORI04, wherein R104 s alkyl of 1 to 7 atoms,

(iii) -CONRIOSRI06 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 alky! or cycloalkyl group is optionally

monosubstituted with -OH, <OR123 (wherein R123 is an alkyl
moiety of | to 6 carbon atoms), -NH;, -NHMe, -NMe,,
pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
or, wherein R105 and R 106 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) -COORI07 wherein R107 is a hydrogen atom, or straight or branched

alkyl of 1 to 7 carbon atoms,
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(e) -NH2, (f) -NHWe, (g) -Nwe2, (h) -CO2H and (i) -CO2 Rl 14 wherein Rl
14 is alkyl of 1 to 3 carbon atonms, or cycloalkyl of 3 to 7 carbons, (vi)

acyl of 1 to 7 carbon atons, which may be straight, br ed or ic,
and wherein one or two hydrogen atons of said acyl gr oggq\rosve@%ﬂg%gly

replaced with a noiety selected fromthe class consisting of. (a) (b) (c)
(d) (e) (f) (g (h) (i) (1) (k) -OH -OR115,wherein R115 is al kyl
of I to 6 carbon atonms, -NH2, -NHWe, -NWe2, -NHCOWe, oxo0, -CO2 R116,
wherein R 16 is alkyl of 1 to 3 carbon atons,

(v) straight or branched alkyl of 1 to 7 carbon atoms or cycloalky! of 3 to 7
' carbons, wherein one to three hydrogen atoms of said alky! or cycloalkyl
group is optionally replaced with a moiety indépendently selected from

the class consisting of:

(a) oxo,

(b). -OH,

() -OR!3, wherein R113 g alkyl of 1 to 6 carbon atoms,
(d) -OCOCH;,

(e) -NHa,

(f) -NHMe,

(8) -NMe,,

(h) -CO;H, and
(i) -CO, R!14 wherein R114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acylof1to 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,

(b) -OR!13:wherein R115 is alkyl of 1 to 6 carbon atoms,

() -NH,

(d) -NHMe,

(¢) -NMe,,

() -NHCOMe,

(8) oxo,

(h) -CO, R!16, wherein R116 is alkyl of 1 to 3 carbon atoms,
(i) -CN,

(i) the halogen atoms,
(k)  heterocycles selected from the class consisting of pyrrolidinyl,

piperidinyl, piperazinyl, morpholinyl and thiomorpholinyl, and
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-CN, the hal ogen atons, heterocycles selected fromthe class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl and thionorpholinyl,
and -348 21 Novenber 2003 (1) aryl or heteroaryl sel ec $glfro ﬂﬁyclass
consi sting of phenyl, .thiophenyl, pyridyl, yrlnldln% 5% rrolyl
and oxazolyl, (vii) -SO2R108, wherein R108 is: (a) phenyl wherein said
phenyl noiety is optionally substituted with one noiety selected fromthe
cl ass consisting of the hal ogen atons, straight or branched alkyl of | to
6 carbons, and -OR117 (mherein R117 is hydrogen .or aIkyI of 1 to 6 carbon

b h !
atom). | n)y & het P o tlc ARy 6Ll Al HOBRLNBGIARSoGRIRAST T 1O O

wherein said heterocyahiophgryd),lmndyl pmmmm&ﬂlfyrylwhmylhmmwyt,h one noi ety

sel ected from fs CONsi.stii@lgg of the hal ogen atons, straight or
branched al kyl b‘g ‘%0[ ‘%5’ &fs 9% -OR 18 (wherein R118 is hydrogen or

alkyl of 1to 6 Ca(apo'bheﬂ&lOWEérem%u(;ﬂ)enf’]trﬁ@ibt?hi oﬂfongﬂflm%teﬁl“%w of 1to 7

atons, wherein said al'kyl” noiety is optionally substituted with one noiety
sel ected fromthe cl aux ewpFiselectad from thy elassopgistingaidheshalegenatags, or

branched al kyl of 1 to 6 carbon d -OR119 (wherein s hydrogen or
alkyl of 1 to 6 carbdi® %%Iarancé\qu lo rbofReAngd;- Q%@Vheéem(a)

phenyl, wherein said ﬂgﬁWythg@rbgéryor ?PQBHQ‘?@H{XMEMP&‘E tuted with one

noi ety selected from onsi ng o én at ons,
(b) a heterocyclic group selected from the class consisting of

pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl and
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
-OR!18 (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 moiety selected from the
class consisting of the halogen atoms, straight or branched alkyl of
1 to 6 carbons, and —OR 119 (wherein R 19 js hydrogen or alkyl of
1 to 6 carbon atoms),

(viii) -COR'®, wherein R'? is

(@) phenyl, wherein said phenyl moiety 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 -OR120 (wherein
R120 is hydrogen or alkyl of 1 to 6 carbon atoms),

(b) a heterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperazinyl, morpholiny! and
thiomorpholinyl, wherein said heterocyclyl is optionally substituted
with one halogen, straight or branched alkyl of 1 to 6 carbons, or
-OR121 (wherein R121 s hydrogen or alkyl of 1 to 6 carbon

atoms), or
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straight or branched alkyl of 1 to 6 carbons, and -OR120 (wherein R120 is
hydrogen or alkyl of 1 to 6 carbon atoms), (b) a heterocyclic group
selected fromthe class consisting of pyrrolidinyl i di nyl

pi perazi nyl, norpholinyl and thionorpholinyl, mherelnbig{dewggeg%%§clyl IS
optionally substituted wth one hal ogen, straight or branched al kyl of 1
to 6 carbons, or -0OR121 (wherein R121 is hydrogen or alkyl of 1 to 6
carbon atons), or -349 21 Novenber 2003 (c) straight or branched al kyl of
1 to 7 atons, wherein said alkyl noiety is optionally substituted with one

noeity selected fr the. cla S t he hal ogen, atons, straight
or branched al kyl g‘fT ?tr '%hté’ri'g‘rnglb% ucyitﬂgptoé:?t??ﬁ W&H@‘?‘é?ﬁ‘% i s hydrogen
or alkyl of | to 6 cammyestdpﬁaﬂauyeaskuéuteﬂwnm mo&ity SeléflePfidflE at om R3
i s branched or unbranched al kyl of carbon atons; R4 Is a group of

the formul a - CH2R55, \Aﬁ'éﬁse‘ioﬁm%ﬁtbﬁ haﬂﬂﬂéﬁ?tomvxﬁmghtlos branchesredkylypf

substituted at the 4-p W t h ch is aryl or heteroaryl
sel ected fromthe cl asg%?:é ?91 Ayl (91{1 I%(RﬁVF'“ mzdﬁhéﬁ%’gen Al of
pyrimdinyl and furyl, 1\Wekcsbbn s hnd he hydrogen atons of said aryl or

het eroaryl group_is 08t|onally replaced with: (i) methyl, (ii)--CN
(iii) nitro, oftx) -C

X  isanoxygen atom;
R3 s branched or unbranched alkyl of 1 to 3 carbon atoms;
_R4 is a group of the formula -—CH2R55, wherein,
R3S is:
phenyl, which is optionally substituted at the 4-position with:

(A) R3%€, 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 ary] or heteroaryl group is optionally replaced

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

(iii) nitro, or
(iv) halogen,
(B) methyl,
© -CN,
(D) nitro, or
_ (E) halogen;
RS isCl

Z  is =C(H)-; and,
R7 isCl

or a pharmaceutically acceptable salt thereof.
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(iv) halogen, (B) nethyl, (© -CN, (D) nitro, or (E) halogen; R5 Is O;
Zis =C(H)-; and, R7 is d; or a pharnmaceutically acceptable salt thereof.
-350 21 Novenber 2003 8. A compound of the formula I, inclaim
1, wherein: Al is =N-; A2 is =C(H)-; D is =C(sozR1)-,§mr€‘%TIr’f9rngd?’?s
selected fromthe class consisting of: (A nethyl, and (B) saturated

het erocyclic groups selected fromthe class consisting of pyrrolidinyl,

pi peridinyl, piperazinyl and norpholinyl wherein said heterocyclic groups
are optionally nmono- or di-substituted with noieties independently

sel ect 8d f Aawmpbhed of ths Soremils], as sebforthf inClaimaX@hereln: ) - OR 101 , wherein R10
i is: (a) a_hydrogen atom (b) alkyl of |I to 7 carbons, wherein one
hydrogéﬂ atsoMN-of said alkyl group is optionally replaced with -OH, -OR 110
(wher ei ) R:Ll__O"h? an alkyl nmoiety of 1 to 6 carbon atons), -NH2, -NHWe or

- N\ve2, Aforis =C(H)-;

D is =C(SO2R1)-, wherein R1 is selected from the class consisting of:
(A) methyl, and
s '(B) saturated heterocyclic groups selected from the class consisting of pyrrolidinyl,
piperidinyl, piperazinyl and morpholiﬁyl wherein said heterocYclic groups are
optionally mono- or di-substituted with moieties independently selected from
the class consisting of:
(i) oxo,
(i) -ORI01 wherein R101 js:
(a) ahydrogen atom,
(b) alkyl of 1to 7 carbons, wherein one hydrogen atom of said alkyl
~ group is optionally replaced with —OH, -OR10 (wherein R110 jg
- an alkyl moiety of 1 to 6 carbon atoms), -NH;, -NHMe or -NMe;,
or
(c) acylof 1 to 7 carbons, wherein one 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,,
(iii) -CONRIOSR106, wherein R105 and R106 are each independently:
(@ a hydrpgen 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, 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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(c) acyl of 1 to 7 carbons, wherein one hydrogen atom of said acyl group
is optionally replaced with -OH, -OR111 (wherein R111 is an alkyl noiety
of | to 6 carbon atons), -NH2, -NHWe or -NMe2, (iii) -%RlOSE&lO 03vvherei n
R105 and R106 are each i ndependently: (a) a hydrogen s} er(% st rai ght
or branched alkyl of 1 to 7 atonms or cycloalkyl of 3 to 7 atons, wherein
said al kyl or cycloal kyl group is optionally nonosubstituted with -OH,
-OR123 (wherein R123 is an alkyl noiety of 1 to 6 carbon atons), -NH2,
-NHWVe, -Nwez, pyrrolidinyl, piperidinyl, piperazinyl or norpholinyl, or,
wherein R105 and R106 constitute a.,saturated hydrocarb bridge of 3 to 5
carbon atons which togéa[ﬂﬁ%q'at%“t"hsﬁl%gyci‘??a?%o glw&éﬁfso‘mt’ﬂéﬁ&e‘@ﬁ{% W form a
heterocyclic ring, and-OWeNI®i, Br NM¥e 351 21 Novenber 2003 carbon atomin

sai d hydrocarbon bridge_ |s optionally replaced by -0-, -NH, or -NWe-,
(iv) -COORL07, (iwherCO@ARKL § whesimRHis agwrrogematonn or taight ghbraachdar anched

al kyl of 1 to 7 carbon ttonlfs g‘vfﬂ)‘?f”ai ght or branched al kyl of | to 7
carbon atoms wher ef'’ ohe Or Cta\l/% a rogen atons of said al kyl group are

optional Iy repl(acestraighitlor bRneted atkyl bNUePPEARIH dtyms theeieshe drewpt he cl ass
-OR113, wherein R113 is alkyl of 1 to

consisting of. (a), oxo, b) -OH, (c \
& carbon gt ons. ( % Ex&g@@%}%ﬂ of(s&d aﬁ@%qgoup@fg optipplly replaced with moieties

independently selected from the class consisting of:

(a) oxo,

(b) -OH,

(¢) -ORI13, wherein R113 js alkyl of 1 to 6 carbon atoms,
(d) -OCOCH,,

(&) -NH;,

(f) -NHMe,

(8) -NMe,

(h) -CO.H, and
(i) -CO,RI4 whereinR114 js alkyl of 1 to 3 carbon atoms, or
cycloalkyl of 3 to 7 carbons,
(vi) acylof I 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,

(b) -OR!13wherein R115 js alkyl of 1 to 6 carbon atoms,

(c) -NH,,

(d) -NHMe,

(e) -NMe,,

() -NHCOMe,
() oxo,

(h) -CO,R!I6 wherein R116 js alkyl of 1 to 3 carbon atoms,
@ -CN,

() the halogen atoms,
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(g) -Nwe2, (h) -CO2H, and (i) -CO2 R114 wherein R114 is alkyl of 1 to 3
carbon atons, or cycloalkyl of 3 to 7 carbons, (vi) acyl of 1 to 7 carbon
atons, which may be straight, branched or cyclic, and2$@%Q§ E 0r t wo
hydrogen atons of said acyl group is optionally replaced W't |ety
selected fromthe class consisting of: (a) -OH, (b) -OR 115,mhere|n R115 is
alkyl of 1 to 6 carbon atons, (c) -NH2, (d) -NHWe, (e) -Nwe2, (f)
-NHCOWMe, - (g) oxo, (h) -CO2 R116, wherein R116 is alkyl of | to 3 carbon
atons, (i) -CN, (j) the hal ogen atons, -352 21 Novenber 2003 (k)

het er ocycl es selecfed fromthe ass. consi sti ng of r.orolidi.n

pi peridinyl, pi perég HS‘FWOC%B‘F?)W&CFWFO"&%@ gﬁb‘??ﬁﬁ%yqfﬁwd‘%ﬂ%l (1) aryl or
heteroaryl . selected f lpmdmw (He?&&ﬂ%ﬁéliﬂ}@a@dtﬂ?&ﬁ%holmﬂ hingphenyl ,
pyridyl, pyrimdi né/\) furyl yrrolyl and oxazoly (vii) -SO2R108,

wherein R108 is: aaylmbetpr@ésyé Wlectgif Bop tb‘éﬂé%?t(‘@@mﬁ‘i"tﬁﬁ obenyd| ass
oo 588 B oLl LS A A SR IR
sel ected from (Wig SBRY® wahemrsR ig: of straight or branched al kyl of |-
(a) _a heterocyclic 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
to 6 carbons, and -OR 118 (wherein R118 is hydrogen or alkyl of 1
to 6 carbon atoms),
(viii) -COR'?, wherein R'? is
(a) aheterocyclic group selected from the class consisting of
pyrrolidinyl, piperidinyl, piperaziny! and morpholinyl wherein said
heterocyclyl is optionally substituted with one halogen, straight or
branched alkyl of 1 to 6 carbons, or -OR 121 (wherein R121 s
hydrogen or alkyl of 1 to 6 carbon atoms), and
(ix) -CHO;
X  isanoxygen atom;
R3  is methyl;
R#  is a group of the formula —CH2R5 5, wherein,
R33 js: _
phenyl, which is optionally substituted at the 4-position with:
(A) R39¢, which is aryl or heteroaryl selected from the class consisting of
phenyl, pyridyl, and pyrimidinyl
(B) -CN,
(B) nitro, or
(C) halogen;
R> isCl
Z  is=C(H)-; and,

-353-



to 6 carbons, and -OR118 (wherein R118 is hydrogen or alkyl of 1 to 6
carbon atons), (viii) -CORL09, wherein R109 is: (a) a heterocyclic group
selected fromthe class consisting of pyrrolidinyl, p
pi perazi nyl and norpholinyl wherein said heterocyclylbfg odbﬁ%ﬁgpp
substituted with one hal ogen, straight or branched alkyl of 1 to 6
carbons, or -OR121 (wherein R121 is hydrogen or alkyl of I to 6 carbon
atons), and (ix) -CHO X is an oxygen atom R3 is nethyl; R4 is a group
of the fornmula -CH2R55, wherein, R55 is: phenyl, which is optionally
substityted at the 4-position mnth (A R59e, mhlch is aryl or heteroaryl
seI ecth fis6h t he cl ass consi sti ng of phenyl, pyridyl, and pyrimdinyl (B)
isd; Zis =C(H)-; and, -353 21
Nove rrber g@h@.&%}n&ﬁly af:@ptzﬂ@é Q9GherebP

harnaceutlcally acceptable salt thereof. 9. A

conpound of the formula I, in accordance with claim1l1, 2, 3,4, 5 6, 7 or
8, with the absolute stereochem stry depicted belowin forrrula Il (bel ow).
(1)

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 betow in formula II (below).

RS Zy R’
|/
AL_N
/
KT
D/ 4'IR
R )
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21 Novenber 2003 10. A conpound of the formula I, in accordance with claim
1, selected fromthe group consisting of: Cl. SCI CS-CIl N=N=0 1=0 p OH

-355 21 Novenber 2003 N= N= NHHI HC\ SO N= rol ngg« O'NH2 O-NHZ - 356
21 Novenber 2003 NOOH O ..d O, .C N ms$ 21 NovenbbMNosggler 2003

10. A compound of the formula I, in accordance with claim 1, selected from the group

consisting of:
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s d d,, - N7 N HN=N 21 Novenber 2003 N= N= 21 Novenber 2003 ci
~Cl . CL. O N=,444# ()=S=C) 12 0=1=0 N/-: ZZ N ©C NN, and s or a
pharmaceutically acceptable salt thereof. 11. Use of a_therapeutjic _or
prophyl acti ¢ anpunt of a conpound in accordance with 8% E{OH‘?’%S‘*Z&,O%, 4, 5,
6, 7, 8 9 or 10 in the manufacture of a nedicament for the treatnent or
prophyl axis of inflammatory or imrune cell-nedi ated di seases in a host in
need of such treatmnment or prophylaxis. -360 21 Novenber 2003

-356-



12. -The. use of claim 11l wherein the disease or condition is selected from
the group consisting of adult respiratory distress syndrone, shock; oxygen
toxicity, nmultiple organ injury syndrone secondary to §§§5icgniﬁx)nultiple
organ injury syndrone secondary to traung, reperfusio% I nj yab gissue
due to cardi opul nonary bypass, myocardial infarction or use with

t hronbol ysi s agents, acute gl onerul onephritis, vasculitis, reactive
arthritis, dermatosis with acute inflammatory conponents, stroke, thernal
injury, henodialysis, |eukapheresis, ulcerative colitis, necrotizing
enterocolitis and granul ocyte transfusion associated syndrone. 13. The use
of claim 1l wherein the disease or condition is selected fromthe group
consi sting of psoriasis, organ/tissue transplant rejection, graft vs. host
reacti opsg ut oi mune diseasesCanIudi g Raynaud's syndrome, autoi nmune

thyroiditi ermatitis, nultiple : s, rheumatoid arthritis,
i nsul i n-defhepdent di abetes nellitus, tis, inflammatory bowel disease
i ncl udi ng Cfohn's di sease and ul cerat "€ colitis; and system c | upus

Ehe condition is toxicity
rth cytokine therapy. (l6n fhe use of claim 11. wherein the

ast hma. ¥
associ atg
di sease o AN i S psoriasis. ) ceutical conposition

conpri PYFA conp f wNaccor danee=satd h C 1 2;,3,4, 5, 6, 7, 8,90r
10. -361_m1 Novermer 003) 18. A congpund of e ®ormul a wher ei n, R is
sel ectefl frjomthe clasSNconsi stinggory hydrogen, 'the hal ogen atons, and

: use of claim1l1l ely

SOo2" M rein Mr is

0™ N, 0 ~oH

b4

N

=" F°

4

i
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() Li+, (ii) Na, (iii) K+, or (iv) MgX+, wherein X is a hal ogen; and R2
is selected fromthe class consisting of: (A the halogen atons, (B) aryl,
selected fromthe class of (i) phenyl, (ii) pyridyl, gpﬁ vé+B%92 rimdyl,
and (C) CN. 19. In accordance with claim 18, the conpound 0o ol | owi ng
formula: -362 21 Novenber 2003 CIS 'C N= 20. In accordance with claim 18,
the conmpound of the followng formula: d-, C Br 21 Novenber 2003 21. In

accordance with claim 18, the conpound of the following formula: C,- -C
5 .
CKT:;:]/C' Cl cl
N
N 0
\ N aitd Br
o=?=o

P-4

H

Ci Cl
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21 November 2003
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21 November 2003

, and
O=8s= .
0 ”
N N
Ao
or a pharmaceutically acceptable salt thereof.
11.  Use of a therapeutic or prophylactic amount of a compound in accordance with

claim 1,2, 3,4, 5,6, 7, 8, 9 or 10 in the manufacture of a medicament for the treatment or

prophylaxis of inflammatory or immune cell-mediated diseases in a host in need of such

treatment or prophylaxis.

-360-



21 November 2003

12. -The. use 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 syndroinc secondary to
trauma, fep‘erﬁ;sidn injury of tissue due to cardiopulmonary bypass, myocardial infarction
or use with thrombolysis agénts, acute glomerulonephritis, Qasqulitis, reactive arthritis,
dermatosis with acute inflammatory components, stroke, thermal injufy, hemodialysis,
leukapheresis, ulcerative colitis, necrotizing entérocolitis 'ar'ld graﬁulocyté txanéﬁxsion

associated syndrome.

13. The use ofclaim 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 incl&ding Raynaud's syndrome, autoimmune thyroiditis, dermatitis,
multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes meilitus, uveitis,
inflammatory bowel disease including Crohn's disease and ulcerative colitis; and systemic

lupus erythematosus.
14. The use ofclaim 11 wherein the disease or condition is asthma.

15. The: use ofclaim 11 wherein the condition is .toxicity associated with cytokine

therapy.

16. The use of claim 11 wherein the disease or condition is psoriasis.

17. A pharmaceutical composition comprising a compound in accordance with claim 1,
2,3,4,5,6,7,8,9 or 10. |
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18. A compound of the formula

Cl __Cl

RZ

wherein,
R' is selected from the class consisting of:
(A) hydrogen,
(B) the halogen atoms, and
(C) SO;M™ wherein M is
(@ Li,
(i) Na,
(iii) K, or
(iv) MgX", wherein X is a hélogen; and
R? is selected from the class consisting of:
(A) the halogen atoms,
(B) aryl, selected from the class of
() phenyl,
(i) pyridyl, and
(ili) pyrimidyl, and
(C) CN.

19. Inaccordance with claim 18, the compound of the following formula:
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20. In accordance with claim 18, the compound of the following formula:

Cl Cl
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21.  Inaccordance with claim 18, the compound of the following formula;
Cl Cl
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